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CHU\ilJ(fUC CLOTTING ~FACTORS 

5 RF~LATF~D APPLICATIONS 

[0001] This patent application claims the benefit of U.S. Provisional 

Patent Application Serial No. 61/363,183 filed July 9, 2010; U.S. Provisional Patent 

Application No. 61/363, 186 filed July 9, 2010; U.S. Provisional Patent Application 

No. 611442,029 filed February 11, 2011; U.S. Provisional Patent Application No. 

10 611442, 150 filed February 11, 2011; U.S. Provisional Patent 1\pplication No. 

61/442,055 filed February 11, 2011; U.S. Provisional Patent Application No. 

61/467,880 filed March 25, 2011; and U.S. Provisional Patent Application No. 

61/491, 762 filed May 31, 2011. The entire contents of the above-referenced 

provisional patent applications are incorporated herein by reference. 

BACKGROUND Of' THE INVENTION 

15 [0002] Initiation of the extrinsic clotting pathway is mediated by the formation of a 

complex bet\veen tissue factor, which is exposed as a result of injury to a vessel wall, 

and Factor Vlfa. This complex then converts Factors IX and X to their active forms. 

Factor Xa converts limited amounts of prothrombin to thrombin on the tissue factor·· 

bearing cell. This resulting thrombin is then able to diffuse away frorn the tissue-

20 factor bearing cell and activate platelets, and Factors V and VIII, making Factors Va 

and VIIIa. During the propagation phase of coagulation, Factor Xa is generated by 

Factor LXa (in complex with factor VIIIa) on the surface of activated platelets. Factor 

Xa, in complex with the cofactor Factor Va, activates prothrombin into thrombin, 

generating a thrombin burst. The cascade culminates in the conversion of fibrinogen 

25 to fibrin by thrombin, which results in the formation of a fibrin clot. Factor VII and 

tissue factor are key players in the initiation of blood coagulation. 

[0003] Factor VII is a plasma glycoprotein that circulates in blood as a single-chain 

zymogen. The zymogen is catalytically inactive. Although single-chain Factor VII 

may be converted to t\vo .. chain Factor V lla by a variety of factors in vitro, Factor Xa 

30 is an important physiological activator of Factor VII. The conversion of zymogen 
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5 Factor VII into the activated two·-chain molecule occurs by cleavage of the peptide 

bond linking the Arginine residue at amino acid position 152 and the Ile residue at 

amino acid position 153. In the presence of tissue factor, phospholipids and calcium 

ions, the two·-chain Factor V lla activates Factor X or Factor lX. Factor V lla is thought 

to be the physiologic initiator of the clotting cascade by acting at the surface of a TF-

10 bearing cell, typically a damaged endothelial cell, and generating the initial amount of 

thrombin that then diffuses to platelets to activate them and prime them for the 

propagation phase of thrombin generation. Therapeutically, recombinant FVlla acts 

by activating Factor X on the surface of activated platelets, bypassing the need for 

FIXa or FVIIIa to generate a thrombin burst during the propagation phase of 

15 coagulation" Since FVlla has relatively low affinity for platelets, recombinant FVIIa 

is dosed at supra-physiological levels. This process is thought be tissue factor­

independent 

[0004] Human factor IX circulates as a single-chain glycoprotein (mol wt 57,000). It 

is present in plasma as a zymogen and is converted to a serine protease, Factor 

20 !Xa~) (more commonly referred to as FIXa), by Factor Xia (activated plasma 

thromboplastin antecedent) in the presence of calcium ions. In the activation reaction, 

two internal peptide bonds are hydrolyzed in Factor IX. These cleavages occur at a 

specific arginyl-alanine peptide bond and a specific arginyl-valine peptide bond. This 

results in the release of an activation peptide (mol wt approximately equal to 11,000) 

25 from the internal region of the precursor molecule and the generation of Factor IXap 

(mo] wt approximately equal to 46,000). Factor TXa~) is composed of a light chain 

(mol wt approximately equal to 18,000) and a heavy chain (mol wt approximately 

equal to 28,000), and these chains are held together by a disulfide bond. 

[0005] Factor Xis also synthesized as a single-chain polypeptide containing the light 

30 and heavy chains connected by an Arg-Lys-Arg tripeptide. The singb-chain molecule 

is then converted to the light and heavy chains by cleavage oft\vo (or more) internal 

peptide bonds. In plasma, these two chains are linked together by a disulfide bond, 

forming Factor X. i\.ctivated Factor X, Factor Xa, participates in the final common 

pathway whereby prothrornbin is converted to thrombin, which in turn converts 

35 fibrinogen to fibrin. 

[0006] Clotting factors have been administered to patients to improve bemostasis for 

some time. The advent of recombinant DNA technology has significantly improved 
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5 treatment for patients with clotting disorders, allowing for the development of safe 

and consistent protein therapeutics. For example, recombinant activated factor VII 

has become vv·idely used for the treatment of major bleeding, such as that vv'hich 

occurs in patients having haemophilia A or B, deficiency of coagulation Factors XI or 

VH, defective platelet function, thrornbocytopenia, or von Willebrand's disease. 

l 0 Recombinant factor TX is therapeutically useful as well. 

[0007] Although such recombinant molecules are effective, there is a need for 

improved versions which localize the therapeutic to sites of coagulation, have 

improved pharrnacokinetic properties, have reduced clearance rates, have improved 

manufacturability, have reduced thrombogenicity, or have enhanced activity, or more 

15 than one of these characteristics. 

SUMl\'IARY OF THE INvENTION 

[0008] The instant invention relates to chimeric clotting factors which have enhanced 

20 activity. The present invention features inter alia methods for making chimeric 

clotting factors, the chimeric clotting factors made using these methods, and methods 

for improving hemostasis using these clotting factors. The chimeric clotting factors 

of the invention possess enhanced pharrnacokinetic properties, have reduced clearance 

rates, have improved manufacturability, have reduced thrombogenicity, have 

25 enhanced activity, or more than one of these characteristics. In one embodiment, 

improved clotting factors of the invention have increased activity vvhere needed, e.g., 

by targeting the clotting factor to platelets or by being present in a subject in an 

activatable forrn (a non-naturally occuning activatable form) that is activated at the 

site of clot formation. 

30 !0009] In one aspect, the invention pertains to a chimeric clotting factor which 

comprises a clotting factor selected from the group consisting of FVII, FIX and FX 

and a targeting moiety which binds to platelets and optionally a spacer moiety 

between the clotting factor and the targeting moiety. 

[0010] in one embodiment, the clotting factor comprises a structure represented by 

35 the formula ABC, wherein A is the clotting factor; wherein Bis a spacer moiety; and 

\vherein C is at least one targeting moiety which binds to platelets. 

3 
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5 [0011] ln one embodiment, the clotting factor comprises a structure from amino 

terminus to carboxy tem1inus represented by a formula selected from the group 

consisting of: A B C; C B A 

[0012] In one embodiment, the clotting factor exhibits increased generation of 

thrombin in the presence of platelets as compared to an appropriate control lacking 

10 the at least one targeting moiety. 

[0013] In one embodiment, the clotting factor comprises a scaffold moiety and, 

optionally, a second spacer moiety. 

[0014 J in one embodiment, the clotting factor further comprises D and E, wherein D 

is a spacer moiety; and E is a scaffold moiety and wherein the chimeric clotting factor 

15 comprises a structure from amino terminus to carboxy terminus represented by a 

forrnula selected from the group consisting of: A 13 C D E; A D EB C; E D AB C; C 

B A D E; ED C B A; and C B E D A. 

[0015] In one embodiment, Eis a dimeric Fe region comprising a first Fe moiety, Fl 

and a second Fe moiety, F2. 

20 [0016 J in one embodiment, the clotting factor is expressed as a polypeptide 

comprising a cleavabk scFc (cscFc) linker interposed betvv·een two Fe moieties, 

wherein the cscFc linker is adjacent to at least one enzymatic cleavage site which 

results in cleavage of the cscFc polypeptide linker. 

[0017] In one embodiment, the cscFc linker is adjacent to at least one enzymatic 

25 cleavage site which results in cleavage of the cscFc linker. 

[0018] ln one embodiment, the chimeric clotting factor of claim 9, wherein the at 

least one enzymatic cleavage site is an intracellular processing site. 

[0019] Tn one embodiment, wherein the polypeptide linker is flanked by two 

enzymatic cleavage sites which are recognized by the same or by different enzymes. 

30 [0020] In one embodiment, the polypeptide linker has a length of about 10 to about 

50 amino acids. 

[0021] In one embodiment, the polypeptide linker has a length of about 20 to about 

30 amino acids. 

[0022] in one embodiment, the polypeptide linker comprises a g!y/ser peptide. 

35 [0023] Tn one embodiment, the gly/ser peptide is of the formula (Gly4 Ser)n, or 

Ser(Gly4Ser)n wherein n is a positive integer selected from the group consisting of 1, 

2, 3, 4, 5, 6, 7, 8, 9 and 10. In one embodiment, the (Gly4 Seryn linker is selected 
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5 from the group consisting of (Gly4 Ser)6, Ser(Gly4 Ser)6, (Gly4 Ser)4 and Ser(Gly4 

Ser)4. 

[0024] Tn one embodiment, the clotting factor comprises tvvo polypeptide chains. 

[0025] In one embodiment, the chimeric clotting factor has a strnture selected from 

the group consisting of: A linked to F 1 via a spacer rnoiety and C linked to f2; A 

10 linked to F1 via a spacer moiety and Clinked to F2 via a spacer moiety; A linked to 

F 1 and C is linked to F2 via a spacer moiety; A linked to F 1 via a spacer moiety and C 

is linked to F2 via a spacer moiety. 

[0026J in one embodiment, a chimeric clotttig factor comprises two polypeptides 

'Nherein the first polypeptide comprises the moieties A B F 1; A B F 1; AB F 1; or A B 

15 Fl DC and the second polypeptide comprises the moieties C F2; CD F2; F2 DC; or 

F2 D C, wherein the two polypeptide chains form an f c region. 

[0027] In one embodiment, the targeting moiety is fused to at least one of the 

polypeptide chains of the Fe region. In one embodiment, the targeting moiety is fused 

to at least one of Fl and F2 directly. In one embodiment, the targeting moiety is 

20 fused to at least one of F 1 and F2 via a spacer moiety. In one embodiment, the 

targeting moiety is fused to at least one of Fl and F2 via a cleavable linker. In one 

embodiment, the targeting moiety is selected from the group consisting of: an 

antibody molecule, an antigen binding fragment of an antibody rnolecule, an scfv 

molecule, a receptor binding portion of a receptor, a peptide. In one embodiment, 

25 wherein the targeting moiety binds to resting platelets. In one embodiment, tbe 

targeting moiety selectively binds to activated platelets. In one embodiment, the 

targeting rnoiety selectively binds to a target selected from the group consisting of: 

GPTba, GPVI, and the nonactive form of GPIThiUfa. Tn one embodiment, the 

targeting moiety selectively binds to a target selected from the group consisting of: 

30 the active form of GPIIb/llla, P selectin, GMP··33, LAMP--1, LAMP--2, CD40L, and 

LOX-L In one embodiment, the targeting moiety binds to the GPTb complex In one 

embodiment, the targeting moiety is a peptide selected from the group consisting of: 

PS4, OSl, and OS2. In one embodiment, the targeting moiety comprises an antibody 

variable regions from an antibody selected frorn the group consisting of: SCE5, MB9, 

35 and AP3. 

[0028] Tn one embodiment, wherein the clotting factor is Factor VIL 

[0029] In one embodiment, the clotting factor is a high specific activity variant of 

Factor VIL In one embodiment, the clotting factor is factor IX. In one embodiment, 
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5 the dotting factor is a high specific activity variant of Factor IX. In one embodiment, 

the clotting factor is Factor X. In one embodiment, clotting factor is a high specific 

activity variant of Factor X. 

[0030] In one embodiment, the clotting factor is secreted by a cell in active fom1. In 

one embodiment, the clotting factor is activated in vivo. 

10 [0031] In one embodiment, the chimeric clotting factor comprises a heterologous 

enzymatic cleavage site not naturally present in the clotting factor. 

[0032] ln one embodiment, the enzymatic cleavage site is genetically fused to the 

amino terminus of the heavy chain moiety of the clotting factor. 

[0033] Tn one embodiment, the clotting factor comprises a scaffold moiety is a protein 

15 molecule which increases the hydrodynamic radius of the chimeric clotting factor. In 

one embodiment, the scaffold moiety, if present, is selected from the group consisting 

of albumin and XTEN® 

[0034] In another aspect, the invention peiiains to a polypeptide comprising FVII, 

which FVII comprises a heterologous enzymatic cleavage site activatable by a 

20 component of the clotting cascade. 

[0035] Tn one embodiment, the polypeptide comprises a scaffold moiety and, 

optionally, a spacer moiety. 

[0036] In one embodiment, the scaffold moiety is a dimeric Fe region comprising a 

first Fe moiety, Fl and a second Fe moiety, F2. 

25 [0037] In one embodiment, the clotting factor comprises two polypeptide chains. 

[0038] ln one embodiment, the chimeric clotting factor has a stmture selected from 

the group consisting of: the clotting factor linked to the first Fe moiety via a spacer 

moiety; the clotting factor linked to the second Fe moiety via a spacer moiety; the 

clotting factor is directly linked to F 1; and the clotting factor is directly linked to F2. 

30 [0039] In one embodiment, the chimeric clotting factor further comprises a targeting 

moiety. 

[0040] In one embodiment, the chimeric clotting factor is synthesized as a single 

polypeptide chain comprising a cscFc linker, In one embodiment, the cscFc linker is 

linked to (e.g., directly linked or adjacent to) at least one enzymatic cleavage site 

35 which results in cleavage of the linker. 

[0041] Tn one embodiment, the at least one enzymatic cleavage site is an intracellular 

processing site. In one embodiment, the cscFc linker is flanked by two enzymatic 

cleavage sites which are recognized by the same or by different enzymes. In one 
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5 embodiment, the cscFc linker has a length of about 10 to about 50 amino acids. In one 

embodiment, the cscFc linker has a length of about 20 to about 30 arnino acids. 

[0042] Tn one embodiment, the cscFc linker comprises a gly/ser peptide. 

[0043] In one embodiment, wherein the gly/ser peptide is of the formula (Gly4Ser)n, 

or Ser(Gly4Ser)n wherein n is a positive integer selected from the group consisting of 

10 l, 2, 3, 4, 5, 6, 7, 8, 9 and 10. Tn one embodiment, the (Gly4 Ser)n linker is selected 

from the group consisting of (Gly4 Ser)6, Ser(Gly4 Ser)6, (Gly4 Ser)4 and Ser(Gly4 

Ser)4. 

[0044J In one embodiment, the clotting factor is a high specific activity variant of 

Factor VU. In one embodiment, the heterologous enzymatic cleavage site present in 

15 the chimeric clotting factor is cleaved at the site of clot formation. In one 

embodiment, the cleavage site is selected from the group consisting of: a factor XIa 

cleaveage site, a factor Xa cleavage site, and a thrombin cleavage site. Tn one 

embodiment, the enzymatic cleavage site is genetically fosed to the amino tem1inus of 

the heavy chain moiety of the clotting factor. 

20 [0045J In one embodiment, the targeting moiety binds to resting platelets. In one 

embodiment, the targeting moiety selectively binds to activated platelets. 

[0046] In one embodiment, wherein the targeting moiety selectively binds to a target 

selected from the group consisting of: GPiba, GPVI, and the nonactive form of 

GPilb/TTia. In one ernbodirnent, the targeting moiety selectively binds to a target 

25 selected from the group consisting of: the active form of GPIIb/IIIa, P selectin, GMP-

33, LAMP-1, L1\MP-2, CD40L, andLOX-1. 

[0047J In one embodiment, the scaffold rnoiety is a protein molecule which increases 

the hydrodynamic radius of the chimeric clotting factor. In one embodiment, the 

scaffr)ld moiety, if present, is selected from the group consisting of albumin and 

30 XTEN(R) 

[0048] In one aspect the invention pertains to a linear sequence of moieties from 

amino terminus to carboxy tenninus selected from the group consisting of: A B C; C 

B A; AB C D E; A D E B C, ED A B C, C B A D E, E D C B A, C B ED A, 

wherein A an activatable clotting factor, B is absent or is a linker, C is a targeting 

35 moiety, D is absent or is a linker, and Eis a scaffold rnoiety. 

[0049] Tn one embodiment, the clotting factor comprises a light and heavy chain of a 

clotting factor and each of the light and heavy chains are expressed as separate 

polypeptide chains. 

7 
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5 [0050] ln one embodiment, the invention pertains to a nucleic acid molecule encoding 

a chirneric clotting factor of the invention. In one ernbodirnent, the nucleic acid 

molecule is present in a vector. In one embodiment, the vector further comprises a 

nucleotide sequence encoding an enzyme which cleaves at least one of the enzymatic 

cleavage sites. 

l 0 [0051] In one embodiment, the invention pertains to a host cell comprising the 

expression vector of the invention. In one embodiment, the host cell expresses an 

enzyme capable of intracellular processing. In one embodiment, the enzyme is 

endogenous to the cell. In one embodiment, the enzyme is heterologous to the cell. 

[0052] Tn another embodiment, the invention pertains to a method for producing a 

15 chimeric clotting factor comprising culturing the host cell in culture and recovering 

the chirneric clotting factor from the rnedium. 

[0053] In another embodirnent, the invention pertains to a processed, heterodirneric 

polypeptide comprising two polypeptide chains, vv·herein said processed, 

heterodimeric polypeptide is made by expressing the vector in a cell cultured in cell 

20 culture medium and isolating the mature, heterodirneric polypeptide from the culture 

medium. 

[0054] In one embodiment, the invention pertains to a composition comprising a 

chimeric clotting factor and a pharmaceutically acceptable carrier. 

[0055] In another ernbodirnent, the invention pertains to a composition comprising 

25 the nucleic acid molecule of the invention and a pharmaceutically acceptable caJTier. 

[0056] ln another embodiment, the invention pertains to a method for improving 

hemostasis in a subject, comprising adrninistering the composition of the invention. 

[0057] in one aspect, the invention pertains to an chimeric clotting factor 

vv'hich comprises a light chain moiety and a heavy chain moiety of a clotting 

30 factor, and at least one targeting moiety, wherein said targeting moiety (i) 

specifically binds to platelets, (ii) is not interposed between the light and heavy 

chains of the clotting factor, and vvfa:.rein said chimeric clotting factor exhibits 

increased generation of thrombin in the presence of platelets as compared to an 

appropriate control lacking the at least one targeting moiety. 

35 [0058] Tn another aspect, the invention pertains to an chimeric clotting factor, 

vv'hich comprises the moieties A-B-C-D-E in linear sequence wherein A is a 

clotting factor, an activatable clotting factor, or an activated clotting factor; B 
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5 is absent or is a linker; C is a targeting moiety; D is absent or is a linker; and E 

is absent or is a scaffold moiety. 

[0059] Tn still another aspect, the invention pe1tains to an chimeric clotting 

factor, which comprises a linear sequence of moieties from amino terminus to 

carboxy terminus selected from the group consisting of: ABC; ABCDE; 

l 0 ADEBC, ED ABC, CB ADE, EDCBA, CBEDA, wherein A is a clotting factor, 

an activatable clotting factor or an activated clotting factor, B is absent or is a 

linker, C is a targeting moiety, D is absent or is a linker, and Eis a scaffold 

moiety. 

[0060] Tn yet another aspect, the invention pertains to an chimeric clotting 

15 factor, which comprises a linear sequence of moieties from amino terminus to 

carboxy terminus selected from the group consisting of: ABF 1 :F2; 

ABFl :CDF2; ABFl:F2DC, ABF1DC:F2DC, wherein A is a clotting factor, an 

activatable clotting factor or an activated clotting factor, B is absent or is a 

linker, C is a targeting moiety, Dis absent or is a linker, and Fl and F2 are 

20 each an F c moiety, and : represents dimerization rnediated by the Fl and F2 

chains of two polypeptide chains. 

[0061] In still another aspect, the invention pe1tains to an chimeric clotting 

factor which comprises a light chain moiety and a heavy chain moiety of a 

clotting factor, and at least one targeting moiety, wherein said targeting moiety 

25 specifically binds to platelets, wherein the chimeric clotting factor comprises a 

disulfide linked Fe region which comprises two polypeptide chains. 

BRIEF" DESCRIPTION OF" THE DRA. WINGS 

[0062] Figure 1 illustrates exemplary chimeric clotting factor constructs comprising a 

30 targeting domain. These exemplary constructs comprise an Fe region. 

[0063] Figure 2 illustrates exemplary chimeric clotting factor constructs comprising a 

targeting domain. These exemplary constructs comprise a cleavable single chain Fe 

( cscF c) in which the scF c linker is processed by a cell in which it is expressed to form 

a two chain Fe region. 

[0064] Figure 3 illustrates exemplary chimeric clotting factor constructs which 

comprise a targeting domain and wherein the clotting factor moiety lacks a Gla 

domain. These exemplary constructs comprise an Fe region. 

9 
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5 [0065] Figure 4 illustrates exemplary chimeric clotting factor constructs which 

comprise a targeting domain and \vherein the clotting factor rnoiety lacks a Gla 

domain. These exemplary constructs comprise a ckavable single chain Fe (cscFc) in 

which the scFc linker is processed by a ceH in vvhich it is expressed to form a two 

chain F c region. 

l 0 [0066] Figure 5 illustrates exemplary chimeric clotting factor constmcts which are 

activated (e.g., after activation in vitro or by separate expression of the light and 

heavy chains of the clotting factor) or which are activatable, i.e., comprise a moiety 

which is cleavable in vivo at the site of a clot (see panels D and E). These exemplary 

constructs comprise an Fe region. Constrncts A, B, and C did not express well in 

15 early experiments. 

[0067] Figure 6 illustrates exemplary chimeric clotting factor constmcts which are 

activated (e.g., after activation in vitro or by separate expression of the light and 

heavy chains of the clotting factor) or which are activatable, i.e., comprise a moiety 

which is cleavable in vivo at the site of a clot. These exemplary constructs comprise a 

20 cleavable single chain Fe (cscFc) in which the scFc linker is processed by a cell in 

vv'hich it is expressed to form a two chain Fe region. 

[0068] Figure 7 illustrates exemplary chimeric clotting factor constructs comprising a 

targeting domain. 

[0069] Figure 8 illustrates exemplary chimeric clotting factor constmcts which 

25 comprise a targeting domain and vv·herein the clotting factor moiety lacks a Gla 

domain. 

[0070] Figure 9 illustrates exernplary chimeric clotting factor constructs which are 

activated (e.g., after activation in vitro or by separate expression of the light and 

heavy chains of the clotting factor) or vv'hich are activatable, i.e., comprise a moiety 

30 which is cleavable in vivo at the site of a clot. 

[0071] Figure l 0 shovvs SDS PAGE for purification and activation of FVII-01 l. 

[0072] Figure 11 shows S!JS PAGE for purification of active FVII-053. 

[0073] Figure 12 shows schematics of FVII-011 and FVII--102 and shows binding of 

FVIII-011 and FVII-027 to activated platelets detem1ined by FACS. 

35 [0074] Figure 13 shows thrombin generation assay to measure activity of FVTT-027, 

FVII-011 and Novoseven in the presence of activated platelets. 

[0075] Figure 14 shows that PAC-1 eliminates increased binding to platelets and 

increased rates of thrombin generation associated with FVII-027. 

10 
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5 [0076] Figure 15 shows constructs used in a thrombin generation assay to measure 

activity of FVII-037 and Novoseven in the presence of activated platelets. 

[0077] Figure 16 shows a thrombin generation assay to measure activity of FVII-037 

and Novoseven in the presence of activated platelets. 

[0078] Figure 17 shows the constructs used in the thrombin generation assay to 

10 measure activity of FVTT-044, FVTT-045, FVII-046, FVII-011 and Novoseven in the 

presence of activated platelets shown in Figure 18. 

[0079] Figure 18 shows a thrombin generation assay to measure activity ofFVII--044, 

FVII-045, FVU-046, FVII-011 and Novoseven in the presence of activated platelets. 

[0080] Figure 19 shows the constructs used in the thrombin generation assay to 

15 measure activity of FVll--047, FVll--048, FVII--049, FVII--011 and Novoseven in the 

presence of activated platelets shown in Figure 20. 

[0081] Figure 20 shows a thrombin generation assay to rneasure activity of FVII-047, 

FVll-048, FVII-049, FVII-011 and Novoseven in the presence of activated platelets. 

[0082] Figure 21 shows the construct used in the thrombin generation assay to 

20 measure activity of FVII-053 and FVU-011 in the presence of activated platelets 

shown in Figure 22. 

[0083] Figure 22 shows a thrombin generation assay to measure activity of FVII-053 

and FVII-011 in the presence of activated platelets 

[0084] Figure 23 shmvs that PAC- l eliminates increased rate of thrombin generation 

25 associated with FVII-053 

[0085] Figure 24 shows the constrncts used in the Western blot analysis of FVIIFc 

species following transient transfection of BEK 293 cells and protein A pulldown 

shown in Figure 25. 

[0086] Figure 25 shovv·s Western blot analysis of FVIIFc species following transient 

30 transfection of BEK 293 cells and protein A pulldovvn. 

[0087] Figure 26 shovvs Western blot of protein A immunoprecipitation following 

transient transfoction ofpSYN-FVII-024 with or without pSYN-PC5-003. Lane l, 

pSYN--FVIl-024, non reducing; lane 2, pSYN--FVff-024, non reducing; lane 3, pSYN-· 

FVII-024, reducing; lane 4, pSYN-FVII-024, reducing. 

35 [0088] Figure 27 shows Western blot analysis (Fe \vestem) of FVIIFc species 

following transient transfection of HEK 293 cells and protein A pull down. 

[0089] Figure 28 shows FVff-039 and FVll--040 treatment by FXh 
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5 [0090] Figure 29 shovvs that an FVllaFc variant targeted to active form of GPIIbIIIa 

shows an increased rate of thrornbin generation. 

[0091] Figure 30 shovv·s a Rotation Thromoboelastometry (ROTEM) assay to measure 

the activity of FVII-088 and wild type recombinant FVIIaFc in hemophilia A human 

blood. Clotting Time, Clot Forming Time and Alpha Angle parameters are shown. 

l 0 [0092] Figure 3 l shmvs exemplary cleavage sites and illustrative positions of such 

cleavage sites in activatablc clotting factor constructs. In this Figure FVII is used as 

an example. 

[0093 J Figure 32 shows cleavage of the constructs illustrated in Figure 31. 

[0094] Figure 33 shovv·s additional activatable constructs and a Western blot 

15 illustrating their cleavage. 

[0095] Figure 34 shows the results of a thrombin generation assay using the FVII-062 

and -090 constructs. FVII-062 is a negative control \vhich lacks a thrombin cleavage 

site, so the contstruct cannot be activated. FVII-090 contains the ALRPR cleavage 

site and so is activatable by thrombin. 

20 [0096] Figure 35 illustrates the cleavage of high specific activity FVII variants. FVII 

heavy chain-Fe and light chain Fe collapse in 1 band because the heavy chain loses a 

glycosylation site after insertion of the trypsin 170 loop and becomes smaller. 

[0097] Figure 36 illustrates the results of a thrombin generation assay using FVU-090 

and FVII- l 00. 

25 [0098] Figure 3 7 illustrates the results of a thrornbin generation assay using FVH-090 

and FV ll-· 115. 

[0099] Figure 38 illustrates amidolytic activity of activatable FVUFC activated with 

thrombin. Amidolytic activity of the activatable variants can be measured following 

tbrombin activation and there is increased amidolytic activity for the high specific 

30 activity variants as compared to FVII-·090. In these assays, after activation of the 

activatable molecule by thrornbin, hirudin is added to inhibit thrornbin cleavage of the 

chrornogenic substrate. In this manner, the thrornbin docs not interfere with the 

ability to detect FV lla activity. 

[00100] Figure 39 illustrates the results of an assay measuring activation of FX 

35 by FVIIa using substrate S2765, \vhich is not cleaved by FVIIa. In this assay, l 0 uM 

of FX \Vas incubated with FVIIaFc for 15 minutes at 37°C. The reaction was 

quenched with EIHA and substrate vvas added. Figure 39 shows the results of the 
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5 control experiment which demonstrates that FX activation by FVIIaFc can be 

detected. 

[00101] Figure 40 shows FXa generation activity by "activatable FVIIFc." The 

experiment shown in Figure 40 shows that there is an increase in FX activation 

activity for the high specific activity variants. In this experirnent, FVIIFc (100 nM) 

l 0 \Vas activated with thrornbin ( l 00 nM) Hirudin was added to inhibit the thrombin. 

15 

FX (1 OuJVf) was added, f\Jllowed by ElJTA to inhibit the reaction. The activity of FX 

was measured by detecting the FXa substrate. 

[00102 J Figure 41 illustrates exemplary activatable construct fom1ats, including 

an activatable monomer strncture used in FVII-118, FVII-119, and FVII-127. 

[00103] Figure 42 illustrates the efficiency of thrombin cleavage of activatable 

constructs, specifically monomeric (FVII-118 and -119) as compared to the 

heterodimeric (FVII-090). 

[00104] Figure 43 illustrates the results of a thrombin generation assay to 

compare wild type activatable FV HFc (FVII-118) to the high specific activity variant 

20 (FVII-127). 

[00105] Figure 44A illustrates several targeted constructs. In this instance, an 

SCE5 scFv which binds to the active confom1ation of GP llblIIa was included at 

various sites in the contmct. Figure 44B illustrates the results of thrombin generation 

assays in platelet-rich FVIII-deficient plasma using these constructs. N7 is the 

25 Novoseven control. Figure 44C illustrates the binding of recombinant FVHaFc 

variants to platelets by FACs. 

[001061 Figure 45A illustrates several targeted FVIIa constructs which include 

AP3, an scFv against GPHbIIIa present on resting and activated platelets. Figure 45B 

shows the results of tbrombin generation assays in platelet-rich FVIII-deficient 

30 plasma. Figure 45C shows the results of binding of rFVIIaFc variants to platelets by 

FACS. 

[00107] Figure 46A shovvs several targeted FVIIa constrncts that target GPib­

alpha using peptides that bind to that molecule, specifically, the PS4, OS 1, and OS2 

peptides. Figure 46B shows the results of thrombin generation assays in platelet-rich 

35 FVTTI-deficient plasma using the C terminal peptide constructs shown in Figure 46A. 

[00108] Figure 47A shows the results ofthrombin generation assays in platelet-

rich FV lll--deficient plasma using the N terminal peptide constructs shown in Figme 

46A. Figure 47B shows a direct comparison of FVII-045 and FVII-048. 
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[00109J Figure 48 shows the binding of FV ll-·045 and FVII-048 and wild type 

FVTTaFc to platelets as determined by FACS. The figure also shmvs the affinity of the 

targeting peptides as reported in Bernard et al. Biochemistry 2008, 47:4674-4682. 

!00110] Figure 49i\. shows an exemplary targeted FVlll construct. Figure 49B 

shows the results of a thrombin generation assay in FVUI deficient platelet-rich 

10 plasma. Tn this experiment, the assay was activated \vith tissue factor (top panel) or 

by platelet activation (bottom panel). 

15 

[00111J Figure 50 shows results of an experiment measuring half life of a 

targeted FVII construct comprising a gla domain (FVII-011) and lacking a gla domain 

(FVII-028 ). 

!00112] Figure 5 li\. shows several FIX constrnct comprising targeting 

moieties, in this case SCE5 scFv. Figure 51B shows the results of thrombin 

generation assays in platelet-rich FIX-deficient plasma using the constmcts of Figure 

5 lA. Figure 51 C illustrates that both FIX-068 and FTX-088 have at least 4 times 

more activity than FlX-042 as measured by Thrombin generation. 

20 [00113J Figure 52A shows the results of a thrombin generation assay 

comparing FIX-090 and Benefi.x. Figure 52B shows that the activity of FIX-090 is 

almost 4 times that of Benefix. 

!00114] figure 53A shows a targeted FIX construct cornprising a peptide that 

binds to GPib, present on resting and activated platelets. Figure 53 B shows the 

25 results ofthrombin generation assays in platelet-rich FTX deficient plasma. Figure 

53C demonstrates that FL\'..-·089 is roughly 4·-times stronger than FlX-042 as measured 

by thrornbin generation, while having a lower specific activity. 

DETAILED DESCIUPTION OF THE INVENTION 

30 !00115] The present invention relates to chimeric clotting factors. The present 

invention is based, at least in part, on the development of novel ways to enhance the 

efficacy, phannacokinetic properties, and/or manufacturability of clotting factors. In 

one embodiment, improved clotting factors of the invention have increased activity 

where needed, e.g., by targeting the dotting factor to platelets or by being present in a 

35 subject in an activatable form (a non-naturally occurring activatable form) that is 

activated at the site of clot formation. This can be accomplished, e.g., by targeting the 

clotting factors or by making them in an activatable form. 
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[00116J In one embodiment, the subject clotting factors are targeted to the site 

of coagulation. By incorporating a targeting moiety which targets the clotting factor 

to resting or activated platelets, the activity of a clotting factor can be enhanced. For 

example, in the case of factor VII, unlike endogenous FV lI that is likely activated by 

tissue factor (TF) at endothelial cell surfaces to generate activated factor X (FXa), 

l 0 exogenous FVTTa likely generates FXa/FIXa in a TF independent manner, most 

effective at the surface of activated platelets vvhere other clotting factors are localized. 

However, physiologically FVlla acts at the surface of a TF--bearing cell, such as an 

endothelial cell, and has low affinity for platelets. It has been hypothesized that 

therapeutic recombinant FVIIa acts by converting Factor X into Factor Xa on the 

15 surface of activated platelets. To overcome low platelet affinity and be effective at 

treating bleeds, recombinant FVIIa is dosed at supra-physiological levels. Therefore, 

in the case of FVTTa, targeting to platelet surfaces could significantly increase the 

efficacy of this molecule. Although other clotting factors (e.g. FIX, FVIII, FX) have 

higher affinity to platelets, these too may exhibit enhanced activity by incorporating 

20 platelet targeting moieties. In addition, FVIIa has a relatively short half-life (--2.3 

hours) in humans. This short half-life likely contributes to the need to dose 

recombinant FVIIa multiple times to control a bleed. Thus, targeting clotting factors, 

and in particular FVIIa, to platelets improves efficiency. 

[00117] The targeting moiety can be positioned at a number of places in a 

25 chimeric doting factor. Exemplary structures of targeted chimeric clotting factors are 

set forth, e.g., in Figures lA, 7, 8, 17, 19, 21, 44, 46, 49, 51, and 53. 

[00118J In another ernbodirnent, a chirneric clotting factor of the invention is 

made in a form that is activatable at the cite of coagulation. For use in bypass therapy 

exogenous clotting factors are only efficacious when given in the activated form. 

30 However, such activated clotting factors are rapidly inactivated by endogenous 

pathways (e.g. antithrombin III, TFPI), leading to clearance of the active form and a 

short effective half lifo. Giving higher doses does not solve this problem as it can 

result in thrombogenic effects. Thus, in one embodiment, the invention pertains to an 

"activatable'' chirneric clotting factor constructs which comprise a hetero!ogous 

35 enzymatic cleavage site not normally present in the clotting factor. These molecules 

circulate as enhanced zymogens and have a longer half life due to the lack of 

inactivation upon dosing, but can readily be activated at the site of clotting by 

cleavage by an enzyme. in one embodiment, such a heterologous enzymatic cleavage 
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5 site is one for an enzyme produced during the clotting cascade. For example, in one 

embodiment, the heterologous cleavage site of an activatable construct comprises a 

Factor XIa, Xa, or thrombin cleavage site. Exemplary FXIa cleavage sites include, 

e.g.,: TQSFNDFTR and SVSQTSKLTR. Exemplary thrombin cleavage sites 

include, e.g.,: DFLAEGGGVR, TTKIKPR, and ALRPR. In one embodiment, a 

l 0 heterologous cleavage site is interposed bet\veen the light and heavy chains of the 

clotting factor. In another embodiment, a heterologous cleavage site is not interposed 

between the two chains of the clotting factor. In one embodiment, the heterologous 

cleavage site is amino terrninal to the heavy chain of the clotting factor. 

[00119] The heterologous cleavage site is present in a cleavable linker can be 

15 positioned at a number of places in a chimeric cloting factor. Exemplary structures of 

activatable chimeric clotting factors are set forth, e.g., in figures 5, 6, 9, 29, 27, 31, 

and 41. Exemplary such constructs are activated in the presence of clot formation and 

are described in more detail below. 

[00120J In one embodiment, a chimeric clotting factor of the invention 

20 comprises a scaffold, e.g., to enhance the hydrodynamic radius of the rnolecu!e. For 

example, a chimeric clotting factor of the invention may be a fusion protein. 

Exemplaiy scaffolds include, e.g., FcRn binding moieties (e.g., complete Fe regions 

or portions thereof which bind to FcRn), single chain Fe regions (Scfc regions, e.g., 

as described in US 2008/0260738, WO 2008/012543, or WO 2008/1439545), 

25 cleaveable scFc regions (comprising a cscFc regions as described herein), less 

complicated proteins or portions thereof, e.g., XTen polypeptides()iJ, or albumin. 

[00121J In one embodiment, a chimeric clotting factor of the invention employs 

an Fe region or an FcRn binding portion thereof as a scafl-(.)ld rnoiety. In one 

embodiment, the Fe moiety to which the chimeric dotting factor is fused is a naturally 

30 occun-ing (or vvild type (WT)) Fe moiety. In another embodiment, the Fe moiety 

comprises one or more variations in sequence. 

[00122] In another embodiment, the Fe moiety is a scFc moiety (e.g., 

comprising a non--cleavable or a cscFc linker). In a construct comprising a cscFc 

linker an unprocessed molecule comprises a cleavable single chain Fe region in which 

35 the component Fe moieties are genetically-fused in a single polypeptide chain 

forming a functional, single chain, dimeric Fe region. The cscFc linker can link the 

Fe moieties that will comprise the dimeric Fe region of the polypeptide in tandem or 

may link one Fe moiety to a non-Fe moiety of the construct, e.g., a clotting factor or 
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5 targeting moiety, which is, in tum, linked to a second Fe moiety. The cscFc linker is 

interposed between the Fe moieties that comprise the sere region and is flanked by at 

least one enzymatic cleavage site, e.g., an intracellular enzymatic processing sites. In 

one embodiment, the scFc linker is flanked by t\vo enzymatic cleavage sites resulting 

in the excision of the linker (e.g., all or substantially all of the linker) when the protein 

l 0 encoded by the nucleic acid rnolecule is processed in a cell, In another embodiment, 

the sere linker is adjacent to at least one enzymatic cleaveage site that allovv·s for 

excision of the linker in vitro after the polypeptide has been secreted by a cell or 

comprises at least one enzymatic cleaveage site that allows for cleavage of the !inker 

in vivo after the construct is administered to a subject. Thus, in one embodiment, 

15 although the such a polypeptide comprises scFc region( s) encoded in a single open 

reading frame (ORF) as part of one contiguous nucleotide sequence in unprocessed 

form, the cscFc linker is enzymatically cleaved (e.g., prior to administration or in vivo 

after administration), resulting in a polypeptide vv'hich is a heterodimeric molecule 

comprising an Fe region which is not :fosed in a single amino acid chain, i.e., the 

20 resulting processed construct has a Fe region which comprises two polypeptide 

chains. In such embodiments, all or substantially all of the linker is excised, vv'hik in 

some embodiments, a portion of the cleavage site may remain, e.g,, four arginines of 

the RRRR cleavage site. 

[00123] In one embodiment, the scFc linker is flanked by two processing sites 

25 f()r cleavage. The tvv·o processing sites can be the same or different. In one 

embodiment, at least one processing site is a cluster of basic amino acid residues as 

recog11ized by arginine kex2/furin enzyrnes. Such enzymes cleave immediately C­

terminal to an arginine residue. In another embodiment, at least one cleavage site is 

one that may be cleaved in vivo, for example a cleavage site recognized by thrombin. 

30 [00124] In one embodiment, a chimeric clotting factor of the invention is 

manufactured in an activated form in the context of an scFc molecule comprising a 

csFc linker. For example, Factor Vll, is generally produced recombinantly as a 

zymogen, and requires activation during manufacturing to produce the active form for 

administration. In one embodirnent, a chimeric clotting factor of the invention is 

35 secreted from the cell in which it is expressed in active fonn to improve 

manufacturability. As is set forth in more detail below, such clotting factors can be 

produced by incorporating a single chain Fe region into the molecule. Single chain Fe 

regions are formed by dimerization of Fe moieties which are present in a single 
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5 polypeptide chain. In one embodiment, such a construct comprises an scFc 

polypeptide linker linking the two Fe moieties of the sere \vhich is adjacent to at least 

one intracellular processing site. Cleavage of such a construct is delayed until late in 

the secretory pathway, e.g,, when the protein colocalizes with active processing 

enzymes in the trans-Golgi apparatus. 

10 [00125] In one embodiment, a cell expressing a construct encoding a 

polypeptide of the invention endogenously expresses an enzyme which cleaves the 

scFc linker at one or more processing sites resulting in a dimeric molecule comprising 

two polypeptide chains. In another embodiment, a eel! expressing a constrnct 

encoding a polypeptide of the invention exogenously expresses an enzyme which 

15 cleaves the scFc linker at one or more processing sites. 

[00126] In one embodiment, a chimeric clotting factor of the invention can 

combine two or more of these features to create an optimized construct e.g. targeting 

an activatable fusion protein construct to resting platelets, such that it can be activated 

efficiently as well as at a higher local concentration at the site of active coat,:rulation. 

20 Exemplary such combination constructs include chimeric clotting factors that are both 

targeted and comprise an sere linker for enhanced processing. In another 

embodiment, a construct of the invention is targeted and activatable. 

[00127] Exemplary constructs of the invention are illustrated in the 

accornpanying Figures and sequence listing. In one embodiment, the invention 

25 pertains to a polypeptide having the structure as set forth in the Figures. In another 

embodiment, the invention pe1iains to a polypeptide having the sequence set forth in 

the accornpanying sequence listing or the the nucleic acid molecule encoding such 

polypeptides. In one embodiment, the invention pertains to a mature frmn of a 

polypeptide having the sequence set forth in the accompanying sequence listing. It 

30 will be understood that these constrncts and nucleic acid molecules encoding them 

can be used to improve hemostasis in a subject. 

[00128] In order to provide a clear understanding of the specification and 

claims, the following definitions are provided below·. 

35 I. Definitions 

[00129] As used herein, the term "protein" or "polypeptide" refers to a polymer 

of two or more of the natural amino acids or non--natural amino acids. 
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[00130J The term ''amino acid" includes alanine (Ala or 1\); arginine (Arg or 

R); asparagine (Asn or N); aspartic acid (Asp or D); cysteine (Cys or C); glutamine 

(Gln or Q); glutamic acid (Glu or E); glycine (Gly or G); histidine (His or H); 

isoleucine (He or I): kucine (Leu or L); lysine (Lys or K); methionine (Met or M); 

phenylalanine (Phe or F); proline (Pro or P); serine (Ser or S); threonine (Thr or T); 

l 0 tryptophan (Trp or W); tyrosine (Tyr or Y); and valine (Val or V). Non-traditional 

amino acids are also within the scope of the invention and include norleucine, 

omithine, norvaline, homoserine, and other amino acid residue analogues such as 

those described in Ellman et al. Meth. Enzym. 202:301-336 (1991). To generate such 

non-naturally occuffing amino acid residues, the procedures of Noren et al. Science 

15 244: 182 (1989) and Ellman et a1, supra, can be used. Briefly, these procedures 

involve chemically activating a suppressor tRNA with a non-naturally occurring 

amino acid residue follmved by in vitro transcription and translation of the RNA. 

Introduction of the non-traditional amino acid can also be achieved using peptide 

chemistries known in the art. As used herein, the tem1 "polar amino acid'' includes 

20 amino acids that have net zero charge, but have non-zero partial charges in different 

p01tions of their side chains (e.g. M, F, W, S, Y, N, Q, C). These amino acids can 

participate in hydrophobic interactions and electrostatic interactions. As used herein, 

the terrn "charged amino acid" include arnino acids that can have non-zero net charge 

on their side chains (e.g. R, K, H, E, D). These amino acids can participate in 

25 hydrophobic interactions and electrostatic interactions. 

[00131J An "amino acid substitution" refers to the replacement of at least one 

existing amino acid residue in a predetermined amino acid sequence (an arnino acid 

sequence of a starting polypeptide) with a second, different "replacement" arnino acid 

residue. An ''amino acid insertion" refers to the incorporation of at least one 

30 additional amino acid into a predetem1ined amino acid sequence. While the insertion 

\Vill usually consist of the insertion of one or two amino acid residues, the present 

larger "peptide insertions", can be made, e.g. insertion of about three to about five or 

even up to about ten, fifteen, or f\,,venty amino acid residues. The inserted residue(s) 

may be naturally occurring or non-naturally occurring as disclosed above. An "amino 

35 acid deletion" refers to the rernoval of at least one arnino acid residue frorn a 

predetermined amino acid sequence. 

!00132] Polypeptides may be either monomers or multimers. For example, in 

one embodiment, a protein of the invention is a dimer. A dimeric polypeptide of the 
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5 invention may comprise PNO polypeptide chains or may consist of one polypeptide 

chain (e.g., in the case of an sere molecule). In one ernbodiment, the dirners of the 

invention are homodimers, comprising two identical monomeric subunits or 

polypeptides (e.g., two identical Fe moieties or two identical biologically active 

moieties). In another embodiment, the dimers of the invention are heterodimers, 

l 0 comprising two non-identical monomeric subunits or polypeptides (e.g., cornprising 

two different clotting factors or portions thereof or one clotting factor only). See, e.g., 

U.S. patent 7404956, incorporated herein by reference. 

[001331 As used herein, the term "polypeptide linkers" refers to a peptide or 

polypeptide sequence (e.g., a synthetic peptide or polypeptide sequence) which 

15 connects two domains in a linear amino acid sequence of a polypeptide chain. In one 

embodiment, the the polypeptides of invention are encoded by nucleic acid molecules 

that encode polypeptide linkers \vhich either directly or indirectly connect the two Fe 

moieties which make up the construct. These linkers are referred to herein as "scFc 

linkers" and the scFc linker is interposed between the two Fe moieties of a 

20 polypeptide which comprises it. If the sere linker connects two Fe moieties 

contiguously in the linear polypeptide sequence, it is a "direct" linkage. In contract, 

the scFc linkers may link the first Fe moiety to a binding moiety which is, in turn, 

linked to the second Fe rnoiety, thereby forming an indirect linkage. These sere 

linkers permit the fonnation of a single chain genetic constmct. Tn one embodiment, 

25 the polypeptides also comprise enzymatic cleavage sites which result in the scFc 

linker being cleavable (a cscFc linker) and, in one embodiment, substantially excised 

(e.g., during processing by a cell). Thus, the resulting processed polypeptide is a 

dimeric molecule comprising at least two arnino acid chains and substantially lacking 

extraneous linker amino acid sequences. In some embodiments, all or substantially all 

30 of the linker is excised, while in some embodiments, a portion of the cleavage site 

may remain, e.g., four arginines of the RRRR cleavage site. 

[00134] In another embodiment, another type of polypeptide linker, herein 

referred to as a "spacer" may be used to connect different moieties, e.g., a clotting 

factor or targeting moiety to an Fe moiety on the polypeptide. This type of linker may 

35 provide flexibility to the polypeptide molecule. Spacers are not typically cleaved; 

however in certain embodiments, such cleavage may be desirable. Exemplary 

positions of spacers are shown in the accompanying drawings. Spacers can be located 

between the clotting factors, targeting moieties, and/or scaffolds, e.g., at the N or C 
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5 terminus of these moieties. In one embodiment, these linkers are not removed during 

process mg. 

[00135] A third type of linker which may be present in a chimeric clotting 

factor of the invention is herein referred to as a "cleavable linker" which comprises a 

heterologous cleavage site (e.g., a factor XIa, Xa, or thrombin cleavage site) and 

l 0 \vhich may include additional spacer linkers on either the N terminal of C tenninal or 

both sides of the cleavage site. Exemplary locations for such sites are shown in the 

accompanying drawings and include, e.g., placement adjacent to targeting moieties. 

In another embodiment, such linkers may be adjacent to a clotting factor or portion 

thereof. For example, in one embodiment, a cleavabk linker may be fosed to the N 

15 tern1inus of the heavy chain of a clotting factor to make an activatable form of the 

clotting factor. In such cases, the cleavab!e linker may include additional spacer 

linkers at the N tenninus of the cleavage site, but requires direct fusion at the C­

tem1inus of the cleavage site to the amino terminus of the heavy chain of the clotting 

factor. 

20 [001361 As used herein, the term "gly-ser polypeptide !inker'' refers to a 

peptide that consists of glycine and serine residues. An exemplary gly/ser 

polypeptide linker comprises the amino acid sequence (Gly4 Ser)11 (SEQ ID N0:4) 

Another exernplary gly/ser polypeptide linker comprises the amino acid sequence 

S(Gly.~ Ser)11• 

25 [00137] In one embodiment, n= 1. In one embodiment, n=2. In another 

embodiment, n=3, i.e., (Gly4 Ser)3. In another embodiment, n=4, i.e., (Gly4 Ser)4 

(SEQ ID N0:6). in another embodiment, 11'005. In yet another embodiment, 1F6. In 

another embodiment, n=7. In yet another embodiment, n=8. In another embodiment, 

n=9. In yet another embodiment, n=l 0. Another exemplary gly/ser polypeptide 

30 linker comprises the amino acid sequence Ser(Gly4Ser)11 (SEQ ID N0:26). In one 

embodiment, n=l. In one embodiment, n=2. In a preferred embodiment, n=3. In 

another embodiment, n=4. In another embodiment, n=5. In yet another embodiment, 

n=6. 

[001381 A polypeptide or amino acid sequence "derived frorn" a designated 

35 polypeptide or protein refers to the origin of the polypeptide. Preferably, the 

polypeptide or amino acid sequence vv'hich is derived from a particular sequence has 

an amino acid sequence that is essentially identical to that sequence or a portion 

thereof, wherein the portion consists of at least 10-20 amino acids, preferably at !east 
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5 20·-30 amino acids, more preferably at least 30-·50 amino acids, or which is otherwise 

identifiable to one of ordinary skill in the art as having its origin in the sequence. 

[00139] Polypeptides derived from another peptide may have one or more 

mutations relative to the starting polypeptide, e.g., one or more amino acid residues 

which have been substituted with another amino acid residue or which has one or 

l 0 more amino acid residue insertions or deletions. Preferably, the polypeptide 

comprises an amino acid sequence which is not naturally occmTing. Such variants 

necessarily have less than 100% sequence identity or similarity with the starting 

antibody. In a preferred embodiment, the variant will have an amino acid sequence 

from about 75%) to less than 100% amino acid sequence identity or similarity 'Nith the 

15 amino acid sequence of the starting polypeptide, more preferably from about 80% to 

less than 100%;, more preferably from about 85% to less than 100%, rnore preferably 

from about 90% to less than 100% (e.g., 91 %, 92~1,,, 93%, 94?-S, 95%, 96!),1,~, 97%, 

98%, 99%) and most preferably from about 95% to less than 100%), e.g., over the 

length of the variant molecule. In one embodiment, there is one amino acid difference 

20 between a starting polypeptide sequence and the sequence derived therefrom. Identity 

or similarity with respect to this sequence is defined herein as the percentage of amino 

acid residues in the candidate sequence that are identical (i.e. same residue) with the 

starting amino acid residues, after aligning the sequences and introducing gaps, if 

necessary, to achieve the maximum percent sequence identity. 

25 [00140] PrefoJTed polypeptides of the invention comprise an amino acid 

sequence (e.g., at least one clotting factor or Fe moiety or domain) derived from a 

human protein sequence. However, polypeptides may comprise one or more amino 

acids from another mamrnalian species. For example, a clotting factor, Fe domain, or 

targeting moiety may be derived from a non-human species and included in the 

30 subject polypeptides. Alternatively, one or more amino acids may be present in a 

polypeptide which are derived from a non-human species. Preferred polypeptides of 

the invention are not immunogenic. 

[00141J It will also be understood by one of ordinary skill in the art that the 

polypeptides of the invention may be altered such that they vary in amino acid 

35 sequence from the naturally occuJTing or native polypeptides from \vhich they were 

derived, while retaining the desirable activity of the native polypeptides. For 

example, nucleotide or amino acid substitutions leading to conservative substitutions 

or changes at "non-essential" amino acid residues rnay be made. An isolated nucleic 
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5 acid molecule encoding a non-natural variant of a polypeptide derived from an 

immunoglobulin (e.g., an Fe dornain, moiety, or antigen binding site) can be created 

by introducing one or more nucleotide substitutions, additions or deletions into the 

nucleotide sequence of the immunoglobulin such that one or more amino acid 

substitutions, additions or deletions are introduced into the encoded protein. 

l 0 Mutations may be introduced by standard techniques, such as site-directed 

mutagenesis and PCR-mediated mutagenesis. 

[00142J The polypeptides of the invention may comprise conservative amino 

acid substitutions at one or more amino acid residues, e.g., at essential or non­

essential amino acid residues. A "conservative amino acid substitution'' is one in 

15 which the amino acid residue is replaced with an amino acid residue having a similar 

side chain. F amities of amino acid residues having similar side chains have been 

defined in the art, including basic side chains (e.g., lysine, arginine, histidine), acidic 

side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., 

glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side 

20 chains (e.g., alanine, valine, leucine, isoleucine, pro!ine, phenylalanine, methionine, 

tryptophan ), beta-branched side chains (e.g., threonine, valine, isoleucine) and 

aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a 

nonessential amino acid residue in a polypeptide may be replaced with another amino 

acid residue from the same side chain family. In another ernbodirnent, a string of 

25 amino acids can be replaced with a structurally similar string that differs in order 

and/or composition of side chain family members. Alternatively, in another 

embodiment, mutations may be introduced randomly along all or part of a coding 

sequence, such as by saturation mutagenesis, and the resultant mutants can be 

inco11xirated into polypeptides of the invention and screened for their ability to bind 

30 to the desired target 

[00143] In the context of polypeptides, a ''linear sequence" or a ''sequence'' is 

the order of amino acids in a polypeptide in an amino to carboxyl terminal direction in 

which residues that neighbor each other in the sequence are contig11ous in the primary 

structure of the polypeptide. 

35 [00144] As used herein, the terms "linked," "fused", or "fusion" refer to linkage 

via a peptide bonds (e.g., genetic fusion), chemical conjugation or other means. For 

example, one way in which molecules or moieties can be linked employs polypeptide 

linkers which link the molecules or moieties via peptide bonds. The tem1s 
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5 "genetically fused," "genetically linked" or "genetic fusion" are used interchangeably 

and refer to the co-linear, covalent linkage or attachment of two or more proteins, 

polypeptides, or fragments thereof via their individual peptide backbones, through 

genetic expression of a single polynucleotide molecule encoding those proteins, 

polypeptides, or fragments. Such genetic fusion results in the expression of a single 

l 0 contiguous genetic sequence. Preferred genetic fusions are in frame, i.e., t\vo or more 

open reading frames (ORFs) arc fused to form a continuous longer ORF, in a manner 

that maintains the correct reading frame of the original ORFs. Thus, the resulting 

recombinant fusion protein is a single polypeptide containing two or more protein 

segments that coJTespond to polypeptides encoded by the original ORFs (which 

15 segments are not normally so joined in nature). In this case, the single polypeptide is 

cleaved during processing to yield dimeric molecules comprising two polypeptide 

chains. 

[00145] As used herein, the term ''Fe region" is defined as the portion of a 

polypeptide which c01Tesponds to the Fe region of native immunoglobulin, i.e., as 

20 formed by the dimeric association of the respective Fe domains of its two heavy 

chains. A native Fe region is homodimeric and comprises two polypeptide chains. In 

contrast, the term "genetically-fused Fe region'' or "singk-chain Fe region" (scFc 

region), as used herein, refers to a synthetic dimeric Fe region comprised of Fe 

domains genetically linked within a single polypeptide chain (i.e., encoded in a single 

2".· t' t' ) __ . con lf:,'UOus gene lC sequence . 

[00146J As used herein, the term "Fe domain" refers to the portion of a single 

immunoglobulin heavy chain beginning in the hinge region just upstream of the 

papain cleavage site (i.e. residue 216 in IgG, taking the first residue of heavy chain 

constant region to be 114) and ending at the C-terminus of the antibody. Accordingly, 

30 a complete Fe domain comprises at least a hinge domain, a CH2 domain, and a CH3 

domain. 

[00147] As used herein, the term ''Fe domain portion" or "Fe moiety" includes 

an amino acid sequence of an Fe domain or derived from an Fe domain. In certain 

embodiments, an Fe moiety cornprises at least one of: a hinge (e.g., upper, middle, 

35 and/or lower hinge region) dornain, a CH2 domain, a CH3 domain, a CHA domain, or 

a variant, portion, or fragment thereof. In other embodiments, an Fe moiety 

comprises a complete Fe domain (i.e,, a hinge domain, a CH2 domain, and a CH3 

dornain). In one ernbodiment, a Fe moiety comprises a hinge domain (or portion 
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5 thereof) fused to a CH3 domain (or p01iion thereof). In another embodiment, an Fe 

moiety comprises a CH2 domain (or portion thereof) fused to a CH3 domain (or 

portion thereof). In another embodiment, an Fe moiety consists of a CH3 domain or 

po1iion thereof. ln another embodiment, an Fe moiety consists of a hinge domain (or 

portion thereof) and a CH3 domain (or portion thereof). In another embodiment, a Fe 

l 0 moiety consists of a CH2 dornain (or portion thereof) and a CI-B domain. In another 

embodiment, a Fe moiety consists of a hinge domain (or portion thereof) and a CH2 

domain (or portion thereof). In one embodiment, an Fe moiety lacks at least a portion 

of a CH2 domain (e.g., al! or part of a CH2 domain). 

[00148] As used herein, the term "half-lifo" refers to a biological half-lifo of a 

15 particular polypeptide in vivo. Half-life may be represented by the time required for 

half the quantity administered to a subject to be cleared from the circulation and/or 

other tissues in the animal. \Vhen a clearance curve of a given polypeptide is 

constructed as a function of time, the curve is usually biphasic vvith a rapid a-phase 

and longer ~--phase. The C«-phase typically represents an equilibration of the 

20 administered fc polypeptide between the intra- and extra-vascular space and is, in 

part, determined by the size of the polypeptide. The p-phase typically represents the 

catabolism of the polypeptide in the intravascular space. Therefore, in a preferred 

embodiment, the term half-life as used herein refers to the half-life of the polypeptide 

in the [3-phase. The typical [3 phase half-life of a human antibody in lmrnans is 21 

25 days. 

[00149] As used herein the term "moiety'' refers to a component part or 

constituent of a chimeric polypeptide. 

[00150J As used herein, the term "targeting moiety" refers to a molecule, 

fragrnent thereof or a component of a polypeptide which localizes or directs the 

30 polypeptides of the invention to a desired site or cell. In one embodiment, a construct 

of the invention comprises a "targeting moiety" which enhances the activity of the 

polypeptide, e.g., by localizing the molecule to a desired site. Such a moiety may be, 

e.g., an antibody or variant thereof (e.g., and scFv) or a peptide. In another 

embodiment, such a targeting moiety rnay be a polypeptide, a receptor binding portion 

of a ligand, or a ligand binding portion of a receptor which is linked to a polypeptide 

of the invention and binds to the desired target, e.g., on a cell or tissue. The targeting 

moiety may be genetically fused to a construct, chemically conjugated to the construct 
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5 or linked to the construct via a spacer, For example, targeting moieties may be 

attached to a construct of the invention by formation of a bond between the targeting 

moiety and an Fe moiety of a construct, where the targeting moiety comprises a first 

fonctional group and the Fe moiety comprises a second functional group, and where 

the first and second functional groups are capable of reacting with each other to form 

l 0 a chemical bond (see, e.g., U.S. patent 7381408). In one embodiment, a targeting 

moiety binds to platelets. Exemplary targeting moieties are described in more detail 

below. 

[001511 In one embodiment a targeting moiety for use in a construct of the 

invention comprises an antibody variant. The term "antibody variant" or "modified 

15 antibody" includes an antibody which does not occur in nature and which has an 

amino acid sequence or amino acid side chain chemistry which differs from that of a 

naturally-derived antibody by at least one amino acid or amino acid modification as 

described herein. As used herein, the term "antibody variant" includes synthetic 

forms of antibodies which are altered such that they are not naturally occurring, e.g., 

20 antibodies that comprise at !east two heavy chain portions but not two complete heavy 

chains (such as, domain deleted antibodies or minibodies); multispecific forms of 

antibodies (e.g., bispecific, trispecific, etc.) altered to bind to two or more different 

antigens or to different epitopes on a single antigen); heavy chain molecules joined to 

scFv molecules; single-chain antibodies; diabodies; triabodies; and antibodies with 

25 altered effector function and the like. 

[001521 As used herein the tenn "scFv molecule" includes binding molecules 

which consist of one light chain variable domain (VL) or portion thereof~ and one 

heavy chain variable domain (VI-!) or portion thereof~ \vherein each variable domain 

(or portion thereot) is derived from the same or different antibodies. scFv molecules 

30 preferably comprise an scFv linker interposed between the VH domain and the VL 

domain. ScFv molecules are known in the art and are described, e.g., in lJS patent 

5,892,019, Ho et al 1989. Gene 77:51; Bird et al. 1988 Science 242:423; Pantoliano 

etaL 1991. Biochemistry 30:10117;Milenicetal. 1991. CancerResearch 51:6363; 

Takkinen et al. 1991. Protein Engineering 4:837. 

35 [00153] A "scFv linker" as used herein refers to a moiety inteqlosed between 

tbe VL and VH domains of the scFv. scFv linkers preferably maintain the scFv 

molecule in a antigen binding conformation. In one embodiment, a scFv linker 

comprises or consists of an scFv linker peptide. In certain embodiments, a scFv linker 
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5 peptide comprises or consists of a gly--ser polypeptide linker. In other embodiments, a 

scFv linker cornprises a disulfide bond. 

[00154] The term "glycosylation" refors to the covalent linking of one or more 

carbohydrates to a polypeptide. Typically, glycosylation is a posttranslational event 

which can occur within the intracellular milieu of a cell or extract therefrom The 

l 0 tem1 glycosylation includes, for example, N-linked glycosylation (where one or more 

sugars are linked to an asparagine residue) and/or 0-linked glycosylation (where one 

or more sugars are linked to an amino acid residue having a hydroxyl group (e.g., 

serine or threonine). In one embodiment, a molecule of the invention is g!ycosylated. 

In another embodiment, a molecule of the invention is aglycosylated. Tn yet another 

15 embodiment, a molecule of the invention has reduced glycosylation as compared to 

that in a wild type Fe region. 

[00155] As used herein the term "disulfide bond" includes the covalent bond 

f()rmed between two sulfur atoms. The amino acid cysteine comprises a thiol group 

that can form a disulfide bond or bridge with a second thiol group. In most naturally 

20 occurring IgG molecules, the CHl and CL regions are linked by native disulfide 

bonds and the two heavy chains are linked by two native disulfide bonds at positions 

corresponding to 239 and 242 using the Kabat numbering system (position 226 or 

229, EU nurnbering system). 

[00156] The term "vector" or "expression vector" is used herein to mean 

25 vectors used in accordance vv·ith the present invention as a vehicle for introducing into 

and expressing a desired polynucleotide in a cell. 1\s known to those skilled in the ait, 

such vectors may easily be selected from the group consisting of plasmids, phages, 

viruses and retroviruses. In general, vectors compatible with the instant invention will 

comprise a selection marker, appropriate restriction sites to facilitate cloning of the 

30 desired gene and the ability to enter and/or replicate in eukaryotic or prokaryotic cells. 

[00157] Numerous expression vector systerns may be employed to produce the 

chimeric clotting factors of the invention. For example, one class of vector utilizes 

DNA elements which are derived from animal viruses such as bovine papilloma virus, 

polyorna virus, adenovirus, vaccinia vims, baculovirus, retroviruses (RSV, MMTV or 

35 MOMLV) or SV40 virus. Additionally, cells which have integrated the DNA into 

their chromosomes may be selected by introducing one or more markers which allow 

selection of transfocted host cells. The marker may provide for prototrophy to an 

auxotrophic host, biocide resistance (e.g., antibiotics) or resistance to heavy metals 
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5 such as copper. The selectable marker gene can either be directly linked to the DNA 

sequences to be expressed, or introduced into the same cell by cotransformation. In 

one embodiment, an inducible expression system can be employed. Additional 

elements may also be needed for optimal synthesis of mR1"\JA. These elements may 

include signal sequences, splice signals, as well as transcriptional promoters, 

l 0 enhancers, and termination signals. In one embodiment, a secretion signal, e.g., any 

one of several well characterized bacterial leader peptides (e.g., pelB, phoA, or 

ompA), can be fused in.- frame to the N terminus of a polypeptide of the invention to 

obtain optimal secretion of the polypeptide. (Lei et at. (1988), Nature, 331 :543; Better 

et al. (1988) Science, 240: 1041; Mullinax et al., (1990). PNAS, 87:8095). 

15 !00158] The tenn "host cell'' refers to a cell that has been transformed with a 

vector constructed using recombinant DNA techniques and encoding at least one 

heterologous gene. In descriptions of processes for isolation of proteins from 

recombinant hosts, the terms ''cell" and "cell culture" are used interchangeably to 

denote the source of protein unless it is clearly specified otherwise. In other words, 

20 recovery of protein frorn the "cells" may mean either from spun down whole cells, or 

from the cell culture containing both the medium and the suspended cells. The host 

cell line used for protein expression is most preferably of mammalian origin; those 

skilled in the art are credited with ability to preferentially determine particular host 

cell lines which are best suited for the desired gene product to be expressed therein. 

25 Exemplary host cell lines include, but are not limited to, DG44 and lJUXBl J 

(Chinese Hamster Ovary lines, DHFR minus), HELA (human cervical carcinoma), 

CVI (monkey kidney line), COS (a derivative of CVI with SV 40 T antigen), Rl 610 

(Chinese hamster fibroblast) BALBC/3T3 (mouse fibroblast), PerC6 cells), HAK 

(hamster kidney line), SP2/0 (mouse myeloma), P3x63-Ag3.653 (mouse myeloma), 

30 BFA·-lclBPT (bovine endothelial cells), RA.JI (human lymphocyte) and 293 (human 

kidney). Host cell lines are typically available frorn commercial services, the 

American Tissue Culture Collection or from published literature. The polypeptides of 

the invention can also be expressed in non--mammalian cells such as bacteria or yeast 

or plant cells. In this regard it will be appreciated that various unicellular non-

35 mammalian rnicrnorganisms such as bacteria can also be transformed; i.e. those 

capable of being grown in cultures or fermentation. Bacteria, which are susceptible to 

transformation, include members of the enterobacteriaceae, such as strains of 

Escherichia coli or Salmonella; Bacillaceae, such as Bacillus subtilis; Pneumococcus; 
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5 Streptococcus, and Haemophilus influenza\:."'.. lt will further be appreciated that, when 

expressed in bacteria, the polypeptides typically become part of inclusion bodies. The 

polypeptides must be isolated, purified and then assembled into functional molecules. 

!00159J In addition to prokaryotes, eukaryotic microbes may also be used. 

Saccharomyces cerevisiae, or common baker's yeast, is the most commonly used 

l 0 among eukaryotic rnicroorganisrns although a number of other strains are commonly 

available including Pichia pastoris. For expression in Saccharomyces, the plasmid 

YRp7, for example, (Stinchcomb et al., (1979), Nature, 282:39; Kingsman et al., (1979), 

Gene, 7:141; Tschemper et al., (1980), Gene, 10:157) is commonly used. This plasmid 

already contains the TRP l gene which provides a selection marker f()r a mutant strain of 

15 yeast lacking the ability to grow in tiyptophan, for example ATCC No. 44076 or PEP4-·l 

(Jones, (1977), Genetics, 85: 12). The presence of the trpl lesion as a characteristic of the 

yeast host cell genorne then provides an effective environment fr)r detecting 

transfrmnation by growth in the absence of tryptophan. 

[00160] As used herein the tem1 "endogenous" refers to molecules (e.g. nucleic 

20 acid and/or protein rno!ecules) that are naturally present in a cell. in contrast, the term 

"exogenous"or "heterologous" refors to such molecules that are not normally found in a 

given context, e.g., in a cell or in a polypeptide. For example, an exogenous or 

heterologous rnolecule may be introduced into a cell and are only present after 

manipulation of the cell, e.g., by trnnsfection or other forrns of genetic engineering or a 

25 heterologous amino acid sequence may be present in a protein in which it is not 

naturally found. 

[00161] As used herein, the term "cleavage site" or "enzyrnatic cleavage site" 

refers to a site recognized by an enzyme. Certain enzymatic cleavage sites comprise an 

intracellular processing site. In one embodiment, a polypeptide has an enzymatic 

30 cleavage site cleaved by an enzyme that is activated during the clotting cascade, such 

that cleavage of such sites occurs at the site of clot formation. Exemplary such sites 

include e.g., those recognized by tbrombin, Factor XIa or Factor Xa. Exemplary FXIa 

cleavage sites include, e.g, TQSFNDFTR and SVSQTSKLTR. Exemplary thrombin 

cleavage sites include, e.g, DFLAEGGGVR, TTKIKPR, LVPRG SEQ ID N0:35) 

35 and ALRPR. Other enzyrnatic cleavage sites are known in the art. 

[00162] As used herein, the tem1 ''processing site" or "intracellular processing site" 

refers to a type of enzymatic cleavage site in a polypeptide which is the target for 

enzymes that function after translation of the polypeptide. In one embodiment, such 
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5 enzymes :fonction during transp01i from the Golgi lumen to the trans·-Golgi 

compartrnenL Intracellular processing enzyrnes cleave polypeptides prior to 

secretion of tbe protein from the cell. Examples of such processing sites include, e.g., 

those targeted by the PACE/furin (where PACE is an acronym for Paired basic Amino 

acid Cleaving Enzyme) family of endopeptidases. These enzymes are localized to the 

10 Golgi membrane and cleave proteins on the carboxyterminal side of the sequence 

motif Arg-[any residue]-(Lys or Arg)-Arg. As used herein tbe "furin" family of 

enzymes includes, e.g., forin, PC2, PC1/Pc3, PC4, Pi>..CE4, PC5/PC6, and 

LPC/PC71PC8/SPC7. Other processing sites are known in the art 

[00163] In constructs that include more than one processing or cleavage site, it 

15 will be understood that such sites may be the same or different 

[00164] In vitro production allows scale-up to give large amounts of the desired 

altered polypeptides of the invention. Techniques for mammalian cell cultivation 

under tissue culture conditions are knovvn in the art and include homogeneous 

suspension culture, e.g. in an airlift reactor or in a continuous stirrer reactor, or 

20 immobilized or entrapped cell culture, e.g. in hollow fibers, microcapsules, on agarose 

microbeads or ceramic cartridges. If necessary and/or desired, the solutions of 

polypeptides can be purified by the customary chromatography methods, for example 

gel filtration, ion-exchange chromatography, hydrophobic interaction chrornatography 

(I-HC, chromatography over DEAE-cellulose or affinity chromatography. 

25 [00165] As used herein, the phrase "subject that would benefit from 

administration of a polypeptide" includes su~jects, such as mammalian subjects, that 

would benefit from adrninistration of polypeptides of the invention, e.g., to irnprove 

hemostasis. 

[00166] A "chimeric protein" or "fusion protein", as used herein, refers to any 

30 protein comprised of a first amino acid sequence derived from a first source, bonded, 

covalently or non-covalently, to a second amino acid sequence derived frorn a second 

source, wherein the first and second source are not tbe same. A first source and a 

second source that are not the same can include two different biological entities, or 

two different proteins from the same biological entity, or a biological entity and a 

35 non-biological entity. A chimeric protein can include fix example, a protein derived 

from at least 2 different biological sources. A biological source can include any non­

synthetically produced nucleic acid or amino acid sequence (e.g. a genomic or cDNA 

sequence, a plasmid or viral vector, a native virion or a mutant or analog, as further 
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5 described herein, of any of the above\ A synthetic source can include a protein or 

nucleic acid sequence produced chernically and not by a biological system (e.g. solid 

phase synthesis of amino acid sequences). A chimeric protein can also include a 

protein derived from at least 2 different synthetic sources or a protein derived from at 

least one biological source and at least one synthetic source. A chimeric protein may 

l 0 also comprise a first amino acid sequence derived from a first source, covalently or 

non-covalently linked to a nucleic acid, derived from any source or a small organic or 

inorganic molecule derived from any source. The chimeric protein may comprise a 

linker molecule between the first and second amino acid sequence or between the first 

amino acid sequence and the nucleic acid, or between the first amino acid sequence 

15 and the small organic or inorganic molecule. 

[00167] As used herein, the term "clotting factor," refers to molecules, or 

analogs thereof~ naturally occmTing or recombinantly produced which prevent or 

decrease the duration of a bleeding episode in a subject. In other words, it means 

molecules having pro--clotting activity, i.e., are responsible for the conversion of 

20 fibrinogen into a mesh of insoluble fibrin causing the blood to coagulate or dot. 

[00168] Clotting activity, as used herein, means the ability to participate in a 

cascade of biochemical reactions that culminates in the formation of a fibrin clot 

and/or reduces the severity, duration or frequency of hemorrhage or bleeding episode. 

[00169] l-lemostasis, as used herein, means the stopping or slowing of bleeding 

25 or hemonhage; or the stopping or slowing of blood fiovv· through a blood vessel or 

body part. 

[001701 Hemostatic disorder, as used herein, means a genetically inherited or 

acquired condition characterized by a tendency to hemorrhage, either spontaneously 

or as a result of trauma, due to an impaired ability or inability to form a fibrin clot. 

30 Examples of such disorders include the hemophilias. The three main forms are 

hemophilia A (factor VTII deficiency), hemophilia B (factor TX deficiency or 

"Christmas disease") and hemophilia C (factor XT deficiency, mild bleeding 

tendency), Von Willebrand disease, factor Xi deficiency (PTA deficiency), Factor Xll 

deficiency, deficiencies or structural abnorrnalities in fibrinogen, prothrombin, Factor 

35 V, Factor VII, Factor X or factor XIH, Bemard-Soulier syndrome is a defect or 

deficiency in GPib. GPib, the receptor for vWF, can be defective and lead to lack of 

primary clot formation (primary hemostasis) and increased bleeding tendency), and 

thrombasthenia of Glanzman and Naegeli (Glanzmann thrombasthenia). In liver 
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5 failure (acute and chronic forms), there is insufficient production of coat,:rulation 

factors by the liver; this rnay increase bleeding risk. 

[00171] The chimeric molecules of the invention can be used prophylactidy. 

1\s used herein the term "prophylactic treatment" refers to the administration of a 

molecule prior to a bleeding episode. in one embodiment, the su~ject in need of a 

l 0 general hemostatic agent is undergoing, or is about to undergo, surgery. The chimeric 

15 

protein of the invention can be administered prior to or after surgery as a prophylactic. 

The chimeric protein of the invention can be administered during or after surgery to 

control an acute bleeding episode. The surgery can include, but is not limited to, liver 

transplantation, liver resection, or stem cell transplantation 

[00172] On.-demand treatment includes treatment for a bleeding episode, 

hemarthrosis, muscle bleed, oral bleed, hemorrhage, hemorrhage into muscles, oral 

hemorrhage, trauma, trauma capitis (head trauma), gastrointestinal bleeding, 

intracranial hemonhage, intra-abdominal hemorrhage, intrathoracic hemorrhage, bone 

fracture, central nervous system bleeding, bleeding in the retropharyngeal space, 

20 bleeding in the retrnperitoneal space, or bleeding in the illiopsoas sheath. The subject 

may be in need of surgical prophylaxis, peri-operative management, or treatment for 

surgery. Such surgeries include, e.g., minor surgery, major surgery, tooth extraction, 

tonsillectomy, inguinal herniotorny, synovectomy, total knee replacement, 

craniotomy, osteosynthesis, tramna surgery, intracranial surgery, intra-abdominal 

25 surgery, intrathoracic surgery, or joint replacement surgery. 

30 

[00173J As used herein the term "acute bleeding " refers to a bleeding episode 

regardless of the underlying cause. for exmaple, a subject rnay have trauma, uremia, 

a hereditary bleeding disorder (e.g., factor vn deficiency) a platelet disorder, or 

resistance owing to the development of antibodies to clotting factors. 

[00174] Treat, treatment, treating, as used herein refers to, e.g., the reduction in 

severity of a disease or condition; the reduction in the duration of a disease course; the 

amelioration of one or more symptoms associated with a disease or condition; the 

provision of beneficial effects to a subject with a disease or condition, without 

necessarily curing the disease or condition, the prophylaxis of one or more symptoms 

35 associated with a disease or condition. 

H. Clotting Factors 
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5 [00175J In particular, the invention pertains to improved versions of factors 

VII, IX, and X. These factors are all structurally related in that in each the amino 

tenninal end of the light chain is not amenable to the incorporation of additional 

moieties. Similarly, the amino terminal end of the heavy chain of these three clotting 

factors is not amenable to the incorporation of additional moieties, with the exception 

l 0 of cleaveable moieties, i.e., moieties linked via a cleavage site or moieties which 

consist of a cleaveage site. The chimeric clotting factor constructs of the invention 

were designed based on these shared properties and it will be understood that 

although factor VII is often shown to illustrate exemplary embodiments of the 

invention, the subject constructs may be made using factor VU, IX, or X. For 

15 example, one of skill in the art would understand that the FV ll portion of a construct 

of the invention could be substituted with a FVIII, FIX or FX portion to make an 

enhanced version of one of these clotting factors. 

[00176] Exemplary chimeric clotting factor constructs of the invention are set 

forth in the accompanying Figures. Although the Fit,:rures generally illustrate the 

20 clotting Factor as a single chain (in its zymogen form) it will be understood that the 

clotting factor may also be present in its active fonn in a construct of the invention, 

e.g. as a two chain, disulfide bonded form. 

[00177] In one embodiment, a chimeric clotting factor of the invention is 

expressed by a cell in active form. In another embodiment, a chimeric clotting factor 

25 is expressed in inactive form and is subsequently activated under appropriate 

conditions in vitro such that the active form of the clotting factor is present in the 

construct. In another embodiment, a chimeric clotting factor of the invention 

comprises a clotting factor in inactive form and the clotting factor is activated in vivo 

after administration. 

30 [00178] In one embodiment, an scFc scaffold can be used to produce an active 

form of a molecule. Certain clotting factors are produced recornbinantly as zymogens 

and, therefore, require activation during manufacturing. Active f()rms of Factors VII, 

LX, and X are comprised of dimeric molecules in which the heavy and light chain are 

linked only by a disulfide bond. 

35 [00179] In one ernbodirnent, a chimeric clotting factor is activated prior to 

administration to a subject to improve hemostasis. 1\fothods for activating clotting 

factors are known in the art For example, in one embodiment, a chimeric clotting 
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5 factor of the invention is contacted with media containing Ca Ch at a concentration of 

approximately 5 mM. 

[00180] In another embodiment, a chimeric clotting factor of the invention is 

secreted in active form by a cell in which it is expressed. ln one embodiment, an 

active chimeric clotting factor is made by expressing the heavy and light chain of a 

l 0 clotting factor as separate polypeptides. 

[00181] In another embodiment, the N-terminus of the heavy chain of the 

clotting factor is modified to comprise an intracellular processing site vvhich delays 

the activation of the clotting factor during synthesis until later in the secretory 

pathway, (i.e. until protein colocalizes vvith active processing enzymes in the trans-

15 Golgi network), leading to greater productivity. Exemplary such intracellular 

processing sites include those recognized by furin. Exemplary cleavage sites for this 

family of enzymes include an amino acid sequence comprising the motif Arg-Xaa­

Lys/Arg-Arg. 

[00182J In a preferred embodiment, an active constrnct of the invention is made 

20 in the context of an Fe fusion protein, e.g., using an scFc linker (e.g., a cscfc linker). 

[00183] 

[00184] 

Exemplary constructs are shown in the accompanying figures. 

In one embodiment, the invention pe1iains to processed (e.g., mature) 

polypeptides in which the at least one cleavage site acljacent to an scfc polypeptide 

linker has been cleaved such that the molecule is no longer a single polypeptide chain 

25 such that the polypeptide is comprised of at least two polypeptide chains (owing to 

cleavage at the enzymatic cleavage site(s) Pl and/or P2). 

[00185J In one embodiment, such processed polypeptides comprise a clotting 

factor or portion thereoflinked to the second Fe moiety (i.e., the second Fe moiety 

vv·hen counting from the amino terminus to the carboxy terminus prior to cleavage of 

30 the polypeptide linker) which has a free amino terminus after cleavage of the 

polypeptide linker. 

[00186] In one embodiment, a clotting factor attached to the N-tenninus of the 

second Fe moiety is catalytically active, e.g., has enzymatic activity. In another 

embodiment, a clotting factor attached to the N-terminus of the second Fe moiety is 

35 secreted by a cell as a zymogen requiring further enzymatic processing of the clotting 

factor in order to be fully activated. 

[00187] In one embodiment, the invention pertains to clotting factors which are 

secreted from cells in active or activated fom1 without the need for further activation 
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5 during processing. For example, Factor V ll is generally produced recombinantly as a 

zymogen and requires activation during manufacturing to produce the active form for 

administration. In one embodiment, a polypeptide of the invention is secreted from 

the cell in which it is expressed in active form to improve manufacturability. 1\s is set 

forth in rnore detail below, such clotting factors can be produced by expressing the 

l 0 light chain of a clotting factor and the heavy chain of a clotting factor separately in the 

context of an scFc molecule comprising a cscFc linker. Activation of such a construct 

is delayed until late in the secretory pathway during processing, e.g., when the protein 

colocalizes with active processing enzymes in the trans-Golgi apparatus. 

[OOrn8] In one embodiment, a clotting factor of the invention is a mature form 

15 of Factor Vll or a variant thereof. Factor VII (FVII, F7; also referred to as Factor 7, 

coagulation factor VII, serum factor VII, serum prothrombin conversion accelerator, 

SPCA, proconvertin and eptacog alpha) is a serine protease that is part of the 

coagulation cascade. FVII includes a Gla domain, two EGF domains (EGF-1 and 

EGF-2), and a serine protease domain (or peptidase S 1 domain) that is highly 

20 conserved among all members of the peptidase S 1 family of serine proteases, such as 

for example with chymotrypsin. FVII occurs as a single chain zymogen, an activated 

zymogen-like f\No-chain polypeptide and a folly activated t\vo--chain form. As used 

herein, a "zymogen-like" protein or polypeptide refors to a protein that has been 

activated by proteolytic cleavage, but still exhibits properties that are associated with 

25 a zymogen, such as, for example, low or no activity, or a conformation that resembles 

the conformation of the zymogen form of the protein. For example, when it is not 

bound to tissue factor, the two-chain activated form of FVII is a zymogen-like 

protein; it retains a conformation similar to the uncleaved FVII zymogen, and, thus, 

exhibits very low activity. Upon binding to tissue factor, the two-chain activated form 

30 of FVII undergoes conformational change and acquires its full activity as a 

coagulation factor. 

[00189] Exemplary FVII variants include those with increased specific activity, 

e.g., mutations that increase the activity of FVIl by increasing its enzymatic activity 

(Keat or Km). Such variants have been described in the art and include, e.g., mutant 

35 forms of the rnolecule as described for example in Persson et al. 2001. PNAS 

98:13583; Petrovan and Ruf. 200L J. Biol. Chem. 276:6616; Persson et al. 2001 J. 

Biol. Chem. 276:29195; Soejima et al. 2001. J. Biol. Chem. 276:17229; Sot:;jima et 

al. 2002. J. BioL Chem. 247:49027. In one embodiment, a variant form of FVII 
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5 includes the mutations Exemplary mutations include V158D-E296V·-M298Q. ln 

another embodiment, a variant form of FVII includes a replacement of amino acids 

608-619 (LQQSRKVGDSPN, corresponding to the 170- loop) from the FVII mature 

sequence with amino acids EASYPGK from the 170-loop of trypsin. High specific 

activity variants of FIX are also known in the art Fir example, Simioni et al. (2009 

10 N.E. Journal of Medicine 361:1671) describe an R338L mutation. Chang et al. (1988 

JBC 273: 12089) and Pien-i et al. (2009 Human Gene Therapy 20:479) describe an 

R338A mutation. Other mutations are know11 in the art and include those described, 

e.g., in Zogg and Brandstetter. 2009 Structure 17: 1669; Sichler etl al. 2003. J. Bio!. 

Chem. 278:4121; and Sturzebecher et al. 1997. FEBS Lett 412:295. The contents of 

15 these references are incorporated herein by reference. 

[00190] full activation, which occurs upon conformational change from a 

zymogen-like form, occurs upon binding to is co-factor tissue factor. Also, mutations 

can be introduced that result in the conformation change in the absence of tissue 

factor. Hence, reference to FV lla includes both two-chain forms thereof, the 

20 zymogen-like form and the fully activated two-chain forrn. 

[00191] In one embodiment, a clotting factor oftbe invention is a mature form 

of Factor V lll or a variant thereof FYIH functions in the intrinsic pathvvay of blood 

coagulation as a cofactor to accelerate the activation of factor X by factor lXa, a 

reaction that occurs on a negatively charged phospholipid surface in the presence of 

25 calcium ions. FVIII is synthesized as a 2351 amino acid single-chain polypeptide 

having the domain strncture Al-A2-·B-A3--Cl--C2. Wehar, G. A. et al., Nature 

312:337-342 (1984) and Toole, J. J. et al., Nature 312:342-347 (1984). The domain 

stmcture of FVIII is identical to that of the homologous coagulation factor, factor V 

(FV). Kane, W. H. et aL, PNAS (USA) 83:6800-6804 (1986) and Jenny, R. J. et al., 

30 PNAS (USA .. ) 84:4846--4850 (1987). The FVIII A·-domains are 330 amino acids and 

have 40% amino acid identity with each other and to the A-domain of FY and the 

plasma copper-binding protein ceruloplasmin. Takahashi, N. et al., PNAS (USA) 

81 :390--394 (1984). Each C--domain is 150 amino acids and exhibits 40%i identity to 

the C-dornains of FY, and to proteins that bind glycoconjugates and negatively 

35 chargedphospholipids. Stubbs, J. D. et al., PNAS (USA) 87:8417-8421 (1990). The 

FVIII B-domain is encoded by a single exon and exhibits little homology to any 

known protein including FY R-domain. Gitschier, J. et al., Nature 312:326-330 (1984) 

and Cripe, L D. et aL, Biochemistry 31:3777-3785 (1992). 
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[00192J FVlll is secreted into plasma as a heterodimer of a heavy chain 

(domains Al-A2-B) and a light chain (dornains A3-Cl-C2) associated through a 

noncovaknt divalent metal ion linkage between tbe Al- and A3-domains. In plasma, 

FVIII is stabilized by binding to von Willebrand factor. More specifically, the FVIII 

light chain is bound by noncovalent interactions to a primary binding site in the arnino 

10 tem1inus of von Willebrnnd factor. Upon proteolytic activation by thrombin, FVIII is 

activated to a heterotrimer of 2 heavy chain fragments (Al, a 50 kDa fragment, and 

A2, a 43 kDa fragment) and the light chain (i\3--Cl--C2, a 73 kDa chain). The active 

form of FVIII (FVUia) thus consists of an Al-subunit associated through the divalent 

metal ion linkage to a thrombin-cleaved A3-C1-C2 light chain and a free A2 subunit 

15 associated with the Al domain through an ion association. Eaton, D. et al., 

Biochemistry 25: 505 (1986); Lollar, P. et al., J. Biol. Chem. 266: 12481 (1991); and 

Fay, P. J. et al., J. Biol. Chem. 266: 8957 (1991). This FVTIIa heterotrimer is unstable 

and subject to rapid inactivation through dissociation of the A2 subunit under 

physiological conditions. 

20 [00193J In one embodiment, a clotting factor comprises a B-domain deleted 

version of factor YUL ''B-domain" of Factor YIU, as used herein, is the same as the 

B--domain known in the a1i that is defined by internal amino acid sequence identity 

and sites of proteolytic cleavage, e.g., residues Ser741-Arg1648 offull-length human 

Factor VIII. The other human Factor VIII domains are defined by the follmving 

25 amino acid residues: Al, residues Alal-Arg372; A2, residues Ser3 73-Arg7 40; A3, 

residues Serl690-Asn2019; Cl, residues Lys2020--Asn2172; C2, residues Ser2173-

Tyr2332. The A3-Cl-C2 sequence includes residues Ser1690-Tyr2332. The 

remaining sequence, residues Glu 1649-Arg l 689, is usually referred to as the a3 acidic 

region. The locations of the boundaries for all of tbe domains, including the B-

30 domains, for porcine, mouse and canine Factor V HI are also known in the art. In one 

embodiment, the B domain of Factor VIII is deleted ("B-domain-deleted factor VIII" 

or ''BDD FYHI"). An example of a BDD FVIII is REFACTO@ (recombinant BDD 

FVHI vvith S743/Q1638 fusion), which is known in the art. 

[00194J A "B-domain-deleted Factor VIII" may have the full or partial 

35 deletions disclosed in U.S. Pat Nos. 6,316,226, 6,346,513, 7,041,635, 5, 789,203, 

6,060,447, 5,595,886, 6,228,620, 5,972,885, 6,048,720, 5,543,502, 5,610,278, 

5,171,844, 5,112,950, 4,868,112, and 6,458,563, each ofvvhich is incorporated herein 

by reference in its entirety. in some ernbodiments, a B-domain-deleted Factor VIII 
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5 sequence of the present invention comprises any one of the deletions disclosed at col. 

4, line 4 to col. 5, line 28 and examples 1-5 of U.S. Pat. No. 6,316,226 (also in US 

6,346,513). In another embodiment, a B-domain deleted Factor VIII is the 

S743/Q1638 B--domain deleted Factor VIII (SQ version Factor Vlll) (e.g., Factor VIII 

having a deletion frorn amino acid 744 to amino acid 1637, e.g., Factor VIII having 

l 0 amino acids l-743 and amino acids 1638-2332 of SEQ ID NO: 6, i.e., SEQ TD NO: 

2). In some embodiments, a B-domain-deleted Factor VIII of tbe present invention 

has a deletion disclosed at col. 2, lines 26-51 and examples 5-8 of US Patent No. 

5,789,203 (also US 6,060,447, US 5,595,886, and US 6,228,620). In some 

embodiments, a B-domain-deleted Factor VIII bas a deletion described in col. 1, lines 

15 25 to col. 2, line 40 of US Patent No. 5,972,885; coL 6, lines 1-22 and example 1 of 

U.S. Patent no. 6,048,720; col. 2, lines 17-46 of U.S. Patent No. 5,543,502; col. 4, line 

22 to col. 5, line 36 of U.S. Patent no. 5, l 71,844; col. 2, lines 55-68, figure 2, and 

example 1 oftJ.S. Patent No. 5,112,950; col. 2, line 2 to col. 19, line 21 and table 2 of 

U.S. Patent No. 4,868,112; col. 2, line 1 to coL 3, line 19, col. 3, line 40 to col. 4, line 

20 67, col. 7, line 43 to col. 8, line 26, and col. 11, line 5 to col. 13, line 39 of U.S. Patent 

no. 7 ,041,635; or col. 4, lines 25-53, of U.S. Patent No. 6,458,563. In some 

embodiments, a B-domain--deleted Factor VIII has a deletion of most of the B domain, 

but still contains amino-terminal sequences of the B domain that are essential for in 

vivo proteolytic processing of the primary translation product into t\vo polypeptide 

25 chain, as disclosed in WO 91 /09122, which is incorporated herein by reference in its 

entirety. In some embodiments, a B-domain--deleted Factor VIII is constrncted with a 

deletion of arnino acids 747-1638, i.e., virtually a complete deletion of the B domain. 

Hoeben RC., et al. J Biol. Chem. 265 (13): 7318-7323 (1990), incorporated herein 

by reference in its entirety. A B-domain-dekted Factor VIII may also contain a 

30 deletion of amino acids 771---1666 or amino acids 868--1562 of Factor VIII. Meulien 

P., et al. Protein Eng. 2(4): 301-6 (1988), incorporated herein by reference in its 

entirety. Additional B domain deletions that are paii of the invention include: 

deletion of amino acids 982 through 1562 or 760 through 1639 (Toole et al., Proc. 

Natl. Acad. Sci. US'.A. (1986) 83, 5939-5942)), 797 through l 562 (Eaton, et al. 

35 Biochemistry (1986) 25:8343-8347)), 741through1646 (Kaufrnan (PCT published 

l. 't·, N1 \H .. )8111)11 187" 741 l""'(j(S' /- l [)'\14 ,'1987)6·55'' 5"'1.1)) appJCal(.J1_ 0. iVl . . If\·~-·)),, 1- _ _,\_)\ ;_d.f'\er,eta., _, ,"j~. ·'/ •••• }-.l)·l,,, 

741though1648 (Pasek (PCT application No.88/00831)), or 816 through 1598 or 741 

through 1648 (Lagner (Behring Inst. Mitt. (1988) No 82: 16-25, EP 295597)), each of 
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5 which is incorporated herein by reference in its entirety. Each of the foregoing 

deletions may be n1ade in any Factor VIII sequence. Tn one embodiment, the 

invention pertains to a targeted version of FVIU, wherein the targeting (i) specifically 

binds to platelets, (ii) is not interposed bet\veen the light and heavy chains of the 

clotting factor, and wherein said chimeric clotting factor exhibits increased generation 

l 0 of thrombin in the presence of platelets as compared to an appropriate control lacking 

the at least one targeting moiety. 

[00195J In one embodiment, a clotting factor of the invention is a mature form 

of Factor IX or a variant thereof factor IX circulates as a 415 amino acid, single 

chain plasma zymogen (A Vysotchin et al., J. Biol. Chem. 268, 8436 (1993)). The 

15 zymogen of FLX is activated by FXla or by the tissue factor/FVIla complex. Specific 

cleavages between arginine-alanine 145-146 and arginine-valine 180-181 result in a 

light chain and a heavy chain linked by a single disulfide bond between cysteine 132 

and cysteine 289 (S. Bajaj et al, Biochemistry 22, 4047 (1983)). The structural 

organization of FIX is similar to that of the vitamin K-·dependent blood clotting 

20 proteins FVII, fX and protein C (B, Furie and B. furie, supra). The approximately 45 

amino acids of the amino tenninus comprise the gamma-carboxyglutamic acid, or gla, 

domain. This is followed by two epidemml growth factor homology domains (EGF), 

an activation peptide and the catalytic "heavy chain" which is a member of the serine 

protease family (A. Vysotchin et al., J. Biol. Chern. 268, 8436 (1993); S. Spitzer et al., 

25 Biochemical Journal 265, 219 (1990); R Brandstetter et al., Proc. Natl. Acad Sci. 

USA .. 92, 9796 (1995)). 

[00196J In one embodiment, a clotting factor of the invention is a mature forrn 

of Factor X. Factor Xis a vitamin-K dependent glycoprotein of a molecular \veight 

of 58.5 kDa, which is secreted from liver cells into the plasma as a zymogen. Initially 

30 factor X is produced as a prepropeptide with a signal peptide consisting in total of 488 

amino acids. The signal peptide is cleaved off by signal peptidase during export into 

the endoplasmatic reticulum, the propeptide sequence is cleaved off after gamma 

carboxylation took place at the first 11 glutamic acid residues at the N-terminus of the 

mature N-terminal chain. A further processing step occurs by cleavage between 

35 Arg 182 and Serl 83. This processing step also leads concomitantly to the deletion of 

the tripeptide Arg180-Lys181-Arg182. The resulting secreted factor X zymogen 

consists of an N-terminal Iight chain of 139 amino acids (M, 16,200) and a C--tem1inal 

heavy chain of 306 amino acids (M, 42,000) which are covalently !inked via a 
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5 disulfide bridge between Cys 172 and Cys342. Further posttranslational processing 

steps include the .beta.-hydroxylation of Aspl03 as well as N- and 0-type 

glycosylation. 

[00197] It will be understood that in addition to wild type (WT) versions of 

these dotting factors or biologically active portions thereoi~ the present invention may 

10 also employ precursor truncated forms thereof that have activity, allelic variants and 

species variants, variants encoded by splice variants, and other variants, including 

polypeptides that have at least 40%, 45%, 5Cn{i, 55%, 65%, 70%, 75%, 80%, 85%, 

90%, 95%, 96%, 97°1;,, 98~~, 99% or more sequence identity to the mature form of the 

clotting factor and which retain the ability to promote clot formation. For example, 

15 modified FV 11 polypeptides and variants thereof which retain at least one activity of a 

FVII, such as TF binding, factor X binding, phospholipid binding, and/or coagulant 

activity of a FVTT may be employed. By retaining activity, the activity can be altered, 

such as reduced or increased, as compared to a wild-type clotting factor so long as the 

level of activity retained is sufficient to yield a detectable effect. Exemplary 

20 sequences of clotting factors that can be used in the constructs of the invention are 

found in the accompanying sequence listing. 

[00198] Exemplary modified polypeptides include, but are not limited to, 

tissue-specific isoforrns and allelic variants thereof: synthetic molecules prepared by 

translation of nucleic acids, proteins generated by chemical synthesis, such as 

25 syntheses that include ligation of shorter polypeptides, through recombinant methods, 

proteins isolated from human and non-human tissue and cells, chimeric polypeptides 

and modified forms thereof The instant clotting factors may also consist of fragments 

or portions of WT molecules that are of sufficient length or include appropriate 

regions to retain at least one activity (upon activation if needed) of a full-length 

30 mature polypeptide. Exemplary clotting factor variants are knovvn in the art. 

[00199] As used herein, the term "Gla domain" refers to the conserved 

membrane binding motif vvbich is pesent In vitamin K-dependent proteins, such as as 

prothrombin, coagulation factors VII, IX and X, proteins C, S, and Z. These proteins 

require vitamin K for the posttranslational synthesis of g-carboxyglutamic acid, an 

35 amino acid clustered in the N-tenninal Gla domain of these proteins. All glutamic 

residues present in the domain are potential carboxylation sites and many of them are 

therefore modified by carboxylation. In the presence of calcium ions, the Gla domain 

interacts with phospholipid membranes that include phosphatidylserine. The Gia 

40 



WO 2012/006633 PCT /US2011/043597 

5 domain also plays a role in binding to the FVIIa cofactor, tissue factor (TF). 

Complexed \vi th TF, the Gla domain of FVIIa is loaded with seven Ca2+ ions, 

projects three hydrophobic side chains in tbe direction of the cell membrane for 

interaction with phospholipids on the cell surface, and has significant contact with the 

C-terminal domain of TF. 

10 [00200] The Gla dornain of factor VII comprises the uncommon amino acid_­

carboxyglutamic acid (Gla), vv'hich plays a vital role in the binding of clotting factors 

to negatively charged phospholipid surfaces. 

[00201 J The GLA domain is responsible for the high-affinity binding of 

calcium ions. It starts at the N-terminal extremity of the mature form of proteins and 

15 ends with a conserved aromatic residue. A conserved Gfa-x(3 )·-Gla-x-Cys motif is 

found in the rniddle of the domain which seems to be important for substrate 

recognition by the carboxylase. 

[00202] Using stopped-tlovv· fluorescence kinetic measurements in combination 

with surface plasmon resonance analysis, the Gla domain has been found to be 

20 important in the sequence of events whereby the protease domain of fVIIa initiates 

contact vvith sTF (Biochemical and Biophysical Research Communications. 2005. 

337: 1276). In addition, clearance of clotting factors may be significantly mediated 

through Gla interactions, e.g., on liver cells and clearance receptors, e.g., EPCR 

[00203] In one embodiment, targeted clotting factors are modified to lack a Gla 

25 domain. The Gla domain is responsible for mediating clearance of clotting factors via 

multiple pathways, such as binding to liver cells, clearance receptors such as EPCR, 

etc. Thus, eliminating the Gla domain has beneficial effects on half lifo of clotting 

factors. Though Gla domain is also generally required for activity by localizing 

clotting factors to sites of coagulation, the inclusion of a platelet targeting domain 

30 moiety targets the Gla deleted clotting factor to platelets. In one embodiment, a 

clotting factor of the invention comprises a targeting moiety and lacks a Gla domain. 

For example, in tbe case of Factor VII, the Gla domain is present at the amino 

terminus of the light chain and consists of amino acids 1--35. The Gla domains of 

exemplary clotting factors are indicated in the accompanying sequence listing. This 

35 domain can be rernoved using standard rnolecular biology techniques, replaced with a 

targeting domain, and the modified light chain incorporated into a construct of the 

invention. ln one embodiment, a cleavage site may be introduced into constructs 

lacking a Gia domain to facilitate activation of the molecule. For example, in one 
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5 embodiment, such a cleavage site may be introduced between the amino acids that are 

cleaved \vhen the clotting factor is activated (e.g., bet\veen amino acids l 52 and 153 

in the case of Factor VII). Exemplary clotting factors lacking a Gla domain are shovm 

in the accompanying figures 

[00204] In one embodiment, a cleavage site may be introduced into constructs 

10 lacking a Gla dornain to facilitate activation of the molecule. For example, in one 

embodiment, such a cleavage site may be introduced between the amino acids that are 

cleaved when the clotting factor is activated (e.g., between amino acids 152 and 153 

in the case of Factor VII). Exemplary clotting factors lacking a Gla dornain are 

shown in the accompanying figures. 

15 [00205] Exemplary clotting factors are those of mammalian, e.g., human, 

origin. The sequences of exernplary clotting factors are presented in the 

accornpanying sequence listing, e.g., alone or in the context of a chimeric clotting 

factor construct. 

20 UL Targeting ~Moieties 

[00206] In one embodiment, a clotting factor of the invention is targeted to 

platelets to enhance its efficacy by localizing the clotting factor to the site of 

coagulation using a "targeting moiety'' which binds to a target molecule expressed on 

platelets. Preferably the targeted molecules are not expressed on cells or tissues other 

25 than platelets, i.e., the targeting moieties specifically bind to platelets. 

[00207J In one embodiment, receptors/conformations found on resting platelets 

are targeted. By doing so, sites for coagulation could be primed for enhanced 

efficacy. Targeting such molecule may also extend half life of the clotting factor 

and/or prevent clearance. Examples of such targets include Gpib of the Gplb/V /IX 

3 0 comp lex, and Gp VI and nonactive form of GP llb/IIIa. 

[00208] In one embodiment, receptors/conformations only found on activated 

platelets are targeted in order to localize the clotting factor to site of active 

coagulation. Examples of such targets include, e.g., the active form of Gpllb/IIIa as 

well as CD62P. 

35 [00209] In one ernbodirnent, a polypeptide of the invention comprises a 

"targeting moiety" vvhich has affinity for and binds to platelets. For example, in one 

embodiment, a targeting moiety binds to the GPlb complex, e.g, GPfo-alpha. 

Examples of such targeting moieties include the peptides PS4, OS 1, and OS2 which 
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5 bind to both active and nonactive platelets (Benard et al. 2008 Biochemistry 

47:4674); In another embodiment, a targeting moiety binds to the active 

confr)rmation of GPIIbIIIa. Examples of such targeting moieties inlcude SCE5 and 

MB9 variable regions which bind active platelets only (Schwarz et aL 2004 FASEB 

Journal express article 10.1096/i].04-1513f]e; Schwarz et al. 2006 Circulation 

l 0 Research. 99:25-33; US. Patent publication 20070218067). Tn another embodiment, 

a targeting moiety binds to both the active/nonactive confonnation of GPIIbIIIa. An 

example of such a targeting moiety is the variable region of the AP3 antibody 

(Peterson et al. 2003. Hemostasis, Thrombosis, and Vascular Biology 101:937; WO 

2010115866). Other targets and targeting moieties are known in the art Another 

15 version of factor IX (the triple mutatnt V86i\JE277A/R338A) with augmented 

clotting activities has been described by Lin et al. 2010. Journal of Thrombosis and 

Haemostasis 8: 1773). The contents of these references are incorporated herein by 

this reference. 

[00210J The chimeric clotting factors of the invention can comprise one or 

20 more than one targeting rnoiety. Exernplary configurations are set forth in the 

accompanying Figures. Additionally, two or more targeting moieties may be linked 

to each other (e.g., via a spacer) in series, and the tandem array operably linked to a 

construct of the invention. \Vhen two or more targeting moieties are present in a 

chimeric clotting factor of the invention, the moieties rnay be the same or different. 

25 [00211] In one embodiment, a targeting moiety is fosed to a chimeric clotting 

factor of the invention by a cleaveable linker which may be cleaved to remove the 

targeting rnoiety at the site of a clot. In another embodiment, a targeting moiety is not 

attached via a cleaveable linker and, therefixe, is not cleaved at the site of a clot. 

[00212] In one embodiment, the targeting moiety is located on the N- or C-

30 tern1inus of factor VIII. ln another embodiment, a targeting moiety is located on the 

C-tem1inus of FVII, FIX, FX, or the C-tenninus of either or both chains of FVIIa, 

FIXa, of FXa. In embodiments in which an Fe region or p01tion thereof is employed, 

the targeting moiety may be positioned at the N or C terminus of the second Fe chain, 

or the C-terminus of either or both Fe chains. 

35 [00213] In one embodiment, a targeting rnoiety is not genetically fused directly 

to a construct, but rather is linked via a spacer or a chemical bond to the construct 

For example, targeting moieties may be attached to a construct of the invention by 

forrnation of a bond between the targeting moiety and an F c moiety of a construct, 
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5 where the targeting moiety comprises a first functional group and the Fe moiety 

comprises a second functional group, and where the first and second functional 

groups are capable of reacting with each other to form a chemical bond (see, e.g., U.S. 

patent 7381408). 

[00214] In one embodiment, a polypeptide of the invention comprises at least 

10 one of an antigen binding site (e.g., an antigen binding site of an antibody, antibody 

variant, or antibody fragment), a polypeptide, a receptor binding portion of ligand, or 

a ligand binding portion of a receptor which specifically binds to platelets, e.g., 

resting or activated platelets. Exemplary targeting moieties include scFv rnolecu!es 

or peptides vvhich bind to molecules to be targeted. Examples of targeting moieties 

15 are found in the instant examples and Figures. Other molecules useful as targeting 

moieties can readily be selected by one of skill in the art based upon the teaching 

herein. 

A. Antigen Binding Sites \Vhich Bind to Platelets 

20 [00215] In certain embodiments, a polypeptide of the invention comprises at !east 

one antigen binding portion (e.g., binding site) of an antibody. In one embodiment, the 

antigen binding p01iion targets the polypeptide to platelets 

[00216] In other embodiments, a a polypeptide of the invention rnay comprise 

an antigen binding portion. The term "antigen-binding portion" refers to a 

25 polypeptide fragment of an immunoglobulin, antibody, or antibody variant which 

binds antigen or competes with intact antibody (i.e., with the intact antibody from 

which they were derived) for antigen binding (i.e., specific binding). For example, 

said antigen binding portions can be derived from any of the antibodies or antibody 

variants described supra. Antigen binding portions can be produced by recombinant 

30 or biochemical methods that are well known in the art. Exemplary antigen-binding 

portions include Fv, Fab, Fab', and (Fab')2 as well as scFv molecules. 

[00217] In other embodiments, a chimeric clotting factor of the invention may 

comprise a binding site from single chain binding molecule (e.g., a single chain 

variable region or scFv). Techniques described for the production of single chain 

35 antibodies (U.S. Pat. No. 4,694, 778; Bird, Science 242:423-442 (1988); ~Huston et al., 

Proc. Natl. Acad Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 334:544-

554 (1989)) can be adapted to produce single chain binding molecules. Single chain 

antibodies are formed by linking the heavy and light chain fragments of the Fv region 
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5 via an amino acid bridge, resulting in a single chain antibody. Techniques for the 

assembly of functional Fv fragments in E coli may also be used (Skerra et al., Science 

242: 1038-1041 (1988)). 

!00218] In ce1tain embodiments, a polypeptide of the invention comprises one 

or more binding sites or regions cornprising or consisting of a single chain variable 

10 region sequence (scFv). Single chain variable region sequences comprise a single 

polypeptide having one or more antigen binding sites, e.g, a VL domain linked by a 

flexible linker to a V H domain. The VL and/or VH domains may be derived from any 

of the antibodies or antibody variants described supra. Scfv molecules can be 

constructed in a VH-linker-VL orientation orVvlinker-VH orientation. The flexible 

15 linker that links the V1. and V H domains that make up the antigen binding site 

preferably comprises from about 10 to about 50 amino acid residues. In one 

embodiment, the polypeptide linker is a gly-ser polypeptide linker. An exemplary 

gly/ser polypeptide linker is of the formula (Gly4Ser)n, wherein n is a positive integer 

(e .. g, 1, 2, 3, 4, 5, or 6). Other polypeptide linkers are known in the art Antibodies 

20 having single chain variable region sequences (e.g. single chain Fv antibodies) and 

methods of making said single chain antibodies are well-known in the art (see e.g, Ho 

et al. 1989. Gene 77:51; Bird et al. 1988 Science 242:423; Pantoliano et aL 1991. 

Biochemist1y 30:10117; Mi!enic et al. 1991. Cancer Research 51:6363; Takkinen et 

al. 1991. Protein Engineering 4:837). 

25 [00219] In certain embodiments, a scFv molecule employed in a polypeptide of 

the invention is a stabilized scFv molecule. In one embodiment, the stabilized cFv 

molecule may comprise a scFv linker interposed between a V11 domain and a V1 

domain, \vherein the VH and VL domains are linked by a disulfide bond between an 

amino acid in the VH and an amino acid in the V1 domain. In other embodiments, the 

30 stabilized scFv molecule may comprise a scFv linker having an optimized length or 

composition. In yet other embodiments, the stabilized scFv molecule may comprise a 

V1r or V1 domain having at least one stabilizing amino acid substitution(s). In yet 

another embodiment, a stabilized scFv molecule may have at least two of the above 

listed stabilizing features. 

35 [00220] Stabilized scFv molecules have irnproved protein stability or impart 

improved protein stability to the polypeptide to vvhich it is operably linked. Prefen-ed 

scFv linkers of the invention improve the them1al stability of a polypeptide of the 

invention by at least about 2°C or 3°C as compared to a conventional polypeptide 
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5 Comparisons can be made, for example, between the scFv molecules of the invention. 

In certain preferred embodiments, the stabilized scFv molecule comprises a 

(Gly4Ser)4 scFv linker and a disulfide bond vv'hich links Va amino acid 44 and VL 

amino acid 100. Other exemplary stabilized scFv molecules which may be employed 

in the polypeptides of the invention are described in US Provisional Patent 

l 0 Application No. 60/873,996, filed on December 8, 2006 or US Patent Application No. 

11/725,970, filed on March 19, 2007, each of which is inc011iorated herein by 

reference in its entirety. 

[00221] Polypeptides of the invention may comprise a variable region or portion 

thereof (e.g. a VL and/or VH domain) derived from an antibody using art recognized 

15 protocols. For example, the variable domain may be derived from antibody produced in 

a non-human mammal, e.g., rnurine, guinea pig, primate, rabbit or rat, by immunizing 

the marmnal with the antigen or a fragment thereof See Harlow & Lane, supra, 

incorporated by reforence for all pm1ioses. The immunoglobulin may be generated by 

multiple subcutaneous or intraperitoneal injections of the relevant antigen (e.g., purified 

20 turnor associated antigens or cells or cellular extracts comprising such antigens) and an 

adjuvant. This immunization typically elicits an immune response that comprises 

production of antigen--reactive antibodies from activated splenocytes or lymphocytes. 

[002221 vVhl!e the variable region may be derived from polyclonal antibodies 

harvested from the serum of an immunized marnmal, it is often desirable to isolate 

25 individual lymphocytes from the spleen, lymph nodes or peripheral blood to provide 

homogenous preparations of monoclonal antibodies (MAbs) from which the desired 

variable region is derived. Rabbits or guinea pigs are typically used for making 

polyclonal antibodies. Mice are typically used fix making monoclonal antibodies. 

Monoclonal antibodies can be prepared against a fragment by injecting an antigen 

30 fragment into a mouse, preparing ''hybridomas" and screening the hybridomas for an 

antibody that specifically binds to the antigen. In this well knovvn process (Kohler et 

al.. (1975), Nature, 256:495) the relatively short-lived, or m01tal, lymphocytes from the 

mouse which has been injected with the antigen are fused with an imm01tal tumor cell 

line (e.g. a myeloma ceH line), thus, producing hybrid cells or "hybridomas" which are 

35 both immortal and capable of producing the antibody genetically encoded by the B cell. 

The resulting hybrids are segregated into single genetic strains by selection, dilution, and 

regrmvth with each individual strain comprising specific genes for the fommtion of a 
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5 single antibody. They produce antibodies which are homogeneous against a desired 

antigen and, in reference to their pure genetic parentage, are tenned "monoclonal". 

[00223] Hybridoma cells thus prepared are seeded and grovvn in a suitable culture 

medium that preferably contains one or more substances that inhibit the growth or 

survival of the unfosed, parental rnyeloma cells. Those skilled in the art will appreciate 

l 0 that reagents, cell lines and media for the frmnation, selection and growth of hybridomas 

are commercially available from a number of sources and standardized protocols are 

well established. Generally, culture medium in which the hybridoma cells are growing 

is assayed for production of monoclonal antibodies against the desired antigen. 

Preferably, the binding specificity of the monoclonal antibodies produced by hybridoma 

15 cells is detem1ined by immunoprecipitation or by an in vitro assay, such as a 

radioirnmunoassay (RIA) or enzyme-linked imrnunosorbent assay (EUSA). After 

hybridorna cells are identified that produce antibodies of the desired specificity, affinity 

and/or activity, the clones may be subcloned by limiting dilution procedures and grown 

by standard methods (Goding, Monoclonal Antibodies: Principles and Practice, pp 59-

20 103 (Academic Press, 1986)). it will further be appreciated that the monoclonal 

antibodies secreted by the subclones may be separated from culture medium, ascites 

f1uid or serum by conventional purification procedures such as, for example, affinity 

chromatography (e.g., protein-A, protein-G, or protein-L affinity chromatography), 

hydroxy1apatite chromatography, gel electrnphoresis, or dialysis. 

25 [00224] Optionally, antibodies may be screened for binding to platelets of a 

specific activation state or to a specific region or desired fragment of the antigen 

without binding to other nonoverlapping fragments of the antigen. The latter 

screening can be accomplished by determining binding of an antibody to a collection 

of deletion mutants of the antigen and determining which deletion mutants bind to the 

30 antibody. Binding can be assessed, for example, by Western blot or ELISA. The 

smallest fragment to show specific binding to the antibody defines the epitope of the 

antibody. Alternatively, epitope specificity can be determined by a competition assay 

is which a test and reference antibody compete for binding to the antigen. If the test 

and reference antibodies compete, then they bind to the same epitope or epitopes 

35 sufficiently proximal such that binding of one antibody interferes with binding of the 

other. 

[00225J DNA encoding the desired monoclonal antibodyor binding site thereof 

may be readily isolated and sequenced using any of the conventional procedures 
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5 described supra for the isolation of constant region domain sequences (e.g., by using 

oligonucleotide probes that are capable of binding specifically to genes encoding the 

heavy and light chains of murine antibodies). The isolated and subcloned hybridoma 

cells serve as a preferred source of such DNA. More paiiicularly, the isolated DNA 

(which may be synthetic as described herein) may be used to clone the desired variable 

l 0 region sequences for incorporation in the polypeptides of the invention. 

[00226] In other embodiments, the binding site is derived from a fully human 

antibody. Human or substantially human antibodies may be generated in transgenic 

animals (e.g., mice) that are incapable of endogenous irnmunoglobulin production 

(see e.g., U.S. Pat. Nos. 6,075,181, 5,939,598, 5,591,669 and 5,589,369, each of 

15 which is incorporated herein by reference). For example, it has been described that 

the homozygous deletion of the antibody heavy-chain joining region in chimeric and 

germ-line mutant mice results in complete inhibition of endogenous antibody 

production. Transfer of a human immunoglobulin gene array to such genn line 

mutant mice will result in the production of human antibodies upon antigen challenge. 

20 Another preferred means of generating human antibodies using SCID mice is 

disclosed in US Pat. No. 5,811,524 which is incorporated herein by reference. It will 

be appreciated that the genetic material associated vvith these human antibodies may 

also be isolated and manipulated as described herein. 

[00227] In other aspects, the polypeptides of the invention may comprise 

25 antigen binding sites, or portions thereof, derived from modified f()rms of antibodies. 

Exemplary such forms include, e.g., minibodies, diabodies, triabodies, nanobodies, 

camelids, Dabs, tetravalent antibodies, intradiabodies (e.g., Jendreyko et al. 2003. J. 

Biol. Chem. 278:47813), fusion proteins (e.g., antibody cytokine fusion proteins, 

proteins fosed to at least a portion of an Fe receptor), and bi specific antibodies. Other 

30 modified antibodies are described, for example in U.S. Pat. No. 4,745,055; EP 

256,654; Faulkner et al., Nature 298:286 (1982); EP 120,694; EP 125,023; Morrison, 

J. Immun. 123:793 (1979); Kohler et al., Proc. Natl. Acad. Sci. USA 77:2197 (1980); 

Raso et al., Cancer Res. 41:2073 (1981); Morrison et al., Ann. Rev. Immunol. 2:239 

(1984); Morrison, Science 229: 1202 (1985); Morrison et al., Proc. Nati. Acad. Sci. 

35 USA 81 :6851 (l 984); EP 255,694; EP 266,663; and WO 88/03559. Reassorted 

immunoglobulin chains also are known. See, for example, lLS. Pat. No. 4,444,878; 

WO 88/03565; and EP 68,763 and references cited therein. 

48 



5 

WO 2012/006633 PCT /US2011/043597 

[00228J In another embodiment, a chimeric clotting factor of the invention 

comprises an antigen binding site or region which is a diabody or an antigen binding 

site derived therefrom. Diabodies are dimeric, tetravalent molecules each having a 

polypeptide similar to scFv molecules, but usually having a short (e.g., less than 10 

and preferably 1-5) amino acid residue linker connecting both variable domains, such 

l 0 that the VL and V 1r domains on the sarne polypeptide chain cannot interact. Instead, 

the VL and VH domain of one polypeptide chain interact with the V11 and VL domain 

(respectively) on a second polypeptide chain (see, for example, WO 02/02781). In 

one embodiment, a polypeptide of the invention comprises a diabody which is 

operably linked to the N-tenninus and/or C-tem1inus of at least one genetically-fused 

15 Fe region (Le,, scFc region). 

[00229] In certain embodiments, a polypeptide of the invention comprises a 

single domain binding molecule (e.g. a single domain antibody) as a targeting moiety. 

Exemplary single domain molecules include an isolated heavy chain variable domain 

(VH) of an antibody, Le,, a heavy chain variable domain, without a light chain variable 

20 domain, and an isolated light chain variable domain (VL) of an antibody, i.e., a light 

chain variable domain, without a heavy chain variable domain,. Exemplary single­

domain antibodies employed in the binding molecules of the invention include, for 

example, the Came!id heavy chain variable dornain (about 118 to 136 amino acid 

residues) as described in Hamers-Casterman, et al., Nature 363:446-448 (l 993), and 

25 Dumoulin, et al., Protein Science 11 :500-515 (2002). Other exemplary single domain 

antibodies include single VH or V L domains, also known as DabsCil! (Domantis Ltd., 

Cambridge, UK). Yet other single domain antibodies include shark antibodies (e.g., 

shark Tg-NARs). Shark Ig-NARs comprise a homodimer of one variable domain (V­

NAR) and five C-like constant domains (C-NAR), wherein diversity is concentrated 

30 in an elongated CDR3 region varying from 5 to 23 residues in length. In camelid 

species (e.g., llamas), the heavy chain variable region, referred to as VHH, fonns the 

entire antigen-binding domain. The main differences between camelid VHH variable 

regions and those derived from conventional antibodies (VH) include (a) more 

hydrophobic amino acids in the light chain contact surface of VH as compared to the 

35 corresponding region in VHH, (b) a longer CDR3 in VHH, and (c) the frequent 

occmTence of a disulfide bond between CDR l and CDR3 in VHH. Methods for 

making single domain binding molecules are described in US Patent Nos 6.005,079 

and 6,765,087, both of which are incorporated herein by reference. Exemplary single 
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5 domain antibodies comprising VHH domains include Nanobodies® (Ablynx NV, 

Ghent, Belgium). 

[00230] Exemplary antibodies from vv'hich binding sites can be derived for use 

in the binding molecules of the invention are known in the art. Examples of such 

targeting moieties inlcude SCE5 and MB9 variable regions which bind active 

10 platelets only (Schwarz et al. 2004 F ASEB Journal express article 10.1096/fj.04-

1513fje; Schvvarz et al. 2006 Circulation Research. 99:25-33; U.S. Patent publication 

20070218067). ln another embodiment, a targeting moiety binds to both the 

active/nonactive conforrnation of GPIIbIIIa. An example of such a targeting moiety 

is the variable region of the AP3 antibody (Peterson et al 2003. Hemostasis, 

15 Thrombosis, and Vascular Biology 101:937; WO 2010115866). 

B. Non-Immunoglohulin PlateJet Binding Molecules 

[00231] In certain other embodiments, the polypeptides of the invention 

comprise one or more platelet binding sites derived from a non.-immunoglobulin 

20 binding rnolecu!e. As used herein, the term "non-immunoglobulln binding 

molecules" are binding molecules whose binding sites comprise a po1iion (e.g., a 

scaffold or framevvork) which is derived from a polypeptide other than an 

immunoglobulln, but which may be engineered (e.g., mutagenized) to confer a desired 

binding specificity to a platelet target Other examples of binding molecules 

25 comprising binding sites not derived from antibody molecules include receptor 

binding sites and ligand binding sites which bind to platelets. 

[002321 Non-immunoglobulin binding molecules may be identified by 

selection or isolation of a target-binding variant from a library of binding molecules 

having artificially diversified binding sites. Diversified libraries can be generated 

30 using completely random approaches (e.g., en-or--prone PCR, exon shuffling, or 

directed evolution) or aided by art-recognized design strategies. For example, amino 

acid positions that are usually involved when the binding site interacts with its 

cognate target molecule can be randomized by inse1iion of degenerate codons, 

trinucleotides, randorn peptides, or entire loops at corresponding positions within the 

35 nucleic acid which encodes the binding site (see e.g., U.S. Pub. No. 20040132028). 

The location of the amino acid positions can be identified by investigation of the 

crystal structure of the binding site in complex with the target molecule. Candidate 

positions for randomization include !oops, flat surfaces, helices, and binding cavities 
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5 of the binding site. In certain embodiments, amino acids within the binding site that 

are likely candidates for diversification can be identified using techniques known in 

tbe art. Following randomization, the diversified library may then be subjected to a 

selection or screening procedure to obtain binding molecules with the desired binding 

characteristics, e.g. specific binding platelets using methods known in the art. 

10 Selection can be achieved by art-recognized methods such as phage display, yeast 

15 

display, or ribosome display. In one embodiment, molecules known in the art to bind 

to platelets may be employed in the constructs of the invention. For example, 

peptides which bind to GPiba as described in the art (e.g., PS4, OS!, or OS2) may be 

used (Benard et al. 2008. Biochemist1:y 47:4674-4682). 

IV. Activatablc Clotting Factors 

[00233] Clotting factors given for bypass therapy are efficacious when given in 

the activated form, since exogenous clotting factors are often not activated with 

sufficient kinetics to be effective. However, they are also rapidly inactivated by 

20 endogenous pathways (e.g., by antithrombin III or TFPI), leading to clearance of the 

active form and a short effective half life. In one embodiment, a chimeric clotting 

factor of the invention is "activatable." Such activatable constructs circulate as an 

25 

enhanced zymogen with a longer half life, but can be readily cleaved at the site of 

clotting vvben necessary. 

[00234] In one embodiment, an activatable construct of the invention comprises 

a cleavable linker comprising, e.g., a factor Xia, Xa, or thrornbin cleavage site (which 

is cleaved by factor XIa, Xa, or thrombin, respectively) leading to formation of the 

active form of the clotting factor at the site of a clot. Exemplary factor FXIa cleavage 

sites include, e.g., TQSFNDFTR and SVSQTSKLTK Exemplary thrombin cleavage 

30 sites include, e.g., DFLAEGGGVR, TTKIKPR, and a sequence comprising or 

• .• · · . o- ,f A·r RPR ( ' A 1 .. RPR\/\ 7('G A" con~1stmc c . 1_, . . e.g. ,~L.. v _r ·'"")). 

[00235] In one embodiment, the cleavable linker may be flanked on one or 

more sides (upstream, downstream or both) by a spacer moiety. 

[00236] In one embodiment, the cleavable linker is interposed bet\veen the light 

chain and heavy chain of the clotting factor. In another embodiment, the cleavable 

linker is not interposed between the light chain and heavy chain of the clotting factor. 

In one embodiment, the cleavable linker is located amino terrninal to the heavy chain. 
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5 [00237J Exemplary activatable constrncts are shown in the accompanying 

Figures and following Examples. 

V Scaffold Moieties 

Some embodiments of the invention comprise a scaffold moiety, which can be 

10 selected from, e.g., a protein moiety, cscFc region, a Fe moiety, albumin, XTEN, etc. 

A. f_rs2.~~jn __ MQj_~~1j_~~§ 

In one embodiment, the scaffold is a protein moiety. Such a moiety may 

comprise a complete protein or a portion therof, or a synthetic molecule. Preferred 

protein moieties are of a sufficient molecular size that they improve the half life of a 

15 chimeric clotting factor of the invention when incorporated into a construct. For 

example, in one embodiment, an artificial protein, XTEN, may be included in a 

constrnct as a scafTold (Schellenberger et al. 2009. 27: 1186). In another 

embodiment, albumin (e.g., human sernm albumin) may be included in a constrnct of 

the in\1ention" -For exr1rnple_: as lcno\:-,,7n_ ]!1 t11e art:. sert~!11 alb1trnin (f(.Jr exarnr:le, I-ISi\) 

20 can he US(~d as a protein scaffold. ln particular '/arious don1ains and sub·-doina.ins of 

generation of serun1 a1bun1] n scaft(1ld--hased. _protej_n 1 ibri:tries_ Exa1nples of albu1nin, 

e.g., fragrnents thereof~ that may be used in the present invention are known. e.g., ll.S. 

Patent No. 7,592,010; lJ.S. Patent No. 6,686,179; and Schulte, Thrombosis Res. 124 

25 Suppl. 2:S6-S8 (2009), each of which is inco11xirated herein by reference in its 

entirety" 

B . scf c Regions 

[00238] In one embodiment, the invention provides for polypeptides 

comprising at least one genetically fused Fe region or portion thereof Vv'ithin a single 

30 polypeptide chain (i.e., polypeptides comprising a single-·chain Fe (scFc) region) in 

one embodiment, cornprising a cscFc. 

[00239] In one embodiment, a chimeric clotting factor which comprises a 

clotting factor selected from the group consisting of FVII, FIX and FX and a targeting 

moiety which binds to platelets and optionally a spacer moiety between the clotting 

35 factor and the targeting moiety. In another embodiment, polypeptide comprising FVII, 

vv'hich FVII comprises a heterologous enzymatic cleavage site activatable by a 

component of the clotting cascade. 
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[00240J In one embodiment, the invention provides unprocessed polypeptides 

in which at least t\vo Fe moieties or domains (e.g., 2, 3, 4, 5, 6, or more Fe moieties or 

domains) within the same linear polypeptide chain that are capable of folding (e.g., 

intramokcularly or intermolecularly folding) to form one functional scFc region 

which is linked by an Fe polypeptide linker. For example, in one preferred 

10 embodiment, a polypeptide of the invention is capable of binding, via its scFc region, 

to at least one Fe receptor (e.g. an FcRn, an FcyR receptor (e.g., FcyRIII), or a 

complement protein (e.g. Clq)) in order to improve halflifo or trigger an irmmme 

effector function (e.g., antibody-dependent cytotoxicity (ADCC), phagocytosis, or 

complement-dependent cytotoxicity (CDCC) and/or to improve manufacturability). 

15 [00241J A variety of polypeptides of alternative designs are within the scope of 

the invention. For example, in one embodiment, a polypeptide comprises the 

moieties: 

A--Fl--Pl·- L--P2-R-F2 (I) 

[00242] in linear sequence from the amino to carboxy terminus wherein A, if 

20 present, is a clotting factor or portion thereof, Fl is a first Fe moiety or domain, Pl is 

an enzymatic cleavage site, L is an ScFc linker, P2 is an enzymatic cleavage site B, if 

present, is a clotting factor or portion thereof~ F2 is a second Fe moiety or domain and 

"-"represents a peptide bond. Formula (I) comprises at least an A or B and optionally 

bofa A and B, if both present, can be the corresponding heavy and light chains of a 

25 clotting factor. Formula (I) comprises at least a Pl or P2 and optionally both. P 1 and 

P2, if both present, can be the same or different Formula (I) comprises at least a Fl 

and F2. Fl and F2, if both present, can be the same or different. 

[00243J Exemplary polypeptides according to formula I include: A--Fl--Pl-- L--

P2-F2; Fl-Pl- L-P2-B-F2; A-Fl-Pl- L- F2; Fl-Pl- L- B-F2; A-fl- L-P2-F2; and Fl-

30 L-P2-B-F2. 

[00244] 

[00245] 

In one embodiment, Fl and F2 each comprise a CH2 and CH3 moiety. 

In one embodiment, after cleavage and substantial excision of the 

cscFc linker (L), a polypeptide of the invention comprises two polypeptide chains 

\vhere the first polypeptide chain comprises A linked to a first Fe moiety and where 

the second polypeptide chain comprises Blinked to a second Fe moiety, where Fl and 

F2 dimerize to form an F c region. In one ernbodirnent, A and B are optionally present 

and are clotting factors or portions thereof. 
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[00246J In one embodiment, A is the light chain of a clotting factor and B is the 

heavy chain of a clotting factor. Tn one embodiment, B is the light chain of a clotting 

factor and A is the heavy chain of a clotting factor. In one embodiment, when A and 

B associate in the polypeptide, the polypeptide then forms a functional clotting factor, 

e.g., FVII, FIX or FX .. In one embodiment, such a polypeptide is enzymatically 

l 0 active upon secretion from a cell. 

i) Fe Moieties or Domains 

[00247J Fe moieties useful as Fl and F2 for producing the polypeptides of the 

present invention may be obtained from a number of different sources. In preferred 

15 embodiments, an Fe moiety of the polypeptide is derived from a human 

immunoglobulin. It is understood, however, that the Fe moiety may be derived from 

an immunoglobulin of another mammalian species, including for example, a rodent 

(e.g. a mouse, rat, rabbit, guinea pig) or non-human primate (e.g. chimpanzee, 

macaque) species. Moreover, the polypeptide Fe domain or portion thereof may be 

20 derived from any immunoglobulin class, including IgM, IgG, IgD, IgA and IgE, and 

any immunoglobulin isotype, including IgGl, IgG2, IgG3 and IgG4. In a preferred 

embodiment, the human isotype IgG 1 is used. 

[00248J A variety of Fe moiety gene sequences (e.g. lmrnan constant region 

gene sequences) are available in the frmn of publicly accessible deposits. Constant 

25 region domains comprising an Fe moiety sequence can be selected having a particular 

effector function (or lacking a particular effector function) or with a particular 

modification to reduce immunogenicity. Many sequences of antibodies and antibody­

encoding genes have been published and suitable Fe moiety sequences (e.g. hinge, 

CH2, and/or CH3 sequences, or po1iions thereof) can be derived from these sequences 

30 using art recognized techniques. The genetic material obtained using any of the 

foregoing methods rnay then be altered or synthesized to obtain polypeptides of the 

present invention. It vvill further be appreciated that the scope of this invention 

encompasses alleles, variants and mutations of constant region DNA, sequences. 

[00249] Fe moiety sequences can be cloned, e.g., using the polymerase chain 

35 reaction and primers which are selected to arnplify the domain of interest. To clone 

an Fe moiety sequence from an antibody, mRNA can be isolated from hybridoma, 

spleen, or lymph cells, reverse transcribed into DNA, and antibody genes amplified 

by PCR PCR amplification methods are described in detail in ll.S. Pat Nos. 
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5 4,683,195; 4,683,202; 4~800,159; 4,965~188; and in~ e.g", b'PCR I>rotocols: i\ Guide to 

Methods and Applications" Innis et al. eds., Academic Press, San Diego, CA (1990); 

Ho et al. 1989. Gene 77:51; Horton et al. 1993. Methods Enzymol. 217:270). PCR 

may be initiated by consensus constant region primers or by more specific primers 

based on the published heavy and light chain DNA and arnino acid sequences. As 

l 0 discussed above, PCR also may be used to isolate DNA clones encoding the antibody 

light and heavy chains. Tn this case the libraries may be screened by consensus 

primers or larger homologous probes, such as mouse constant region probes. 

Numerous prirner sets suitable for amplification of antibody genes are known in the 

art (e.g., 5' primers based on the N-terminal sequence of purified antibodies (Benhar 

15 and Pastan. 1994. Protein Engineering 7: 1509); rapid amplification of cDNA ends 

(Ruberti, F. et al. 1994. J. Immunol. Methods 173:33); antibody leader sequences 

(Larrick et al. 1989 Biochem. Biophys. Res. Commun. 160: 1250). The cloning of 

antibody sequences is further described in Newman et al., U.S. Pat. No. 5,658,570, filed 

January 25, 1995, vvhich is incorporated by reforence herein. 

20 [002501 The polypeptides of the invention may comprise two or rnore Fe 

moieties (e.g., 2, 3, 4, 5, 6, 7, 8, 9, 10, or more Fe moieties). These two or more Fe 

moieties can form a Fe region. In one embodiment, the Fe moieties may be of 

different types. In one embodiment, at least one Fe moiety present in the polypeptide 

comprises a hinge dornain or portion thereof. In another embodiment, the polypeptide 

25 of the invention comprises at least one Fe moiety which comprises at least one CH2 

domain or portion thereof. In another embodiment, the polypeptide of the invention 

comprises at least one Fe moiety which comprises at least one CH3 domain or portion 

thereof. In another embodiment, the polypeptide of the invention comprises at least 

one Fe moiety which comprises at least one CH4 domain or portion thereof. Tn 

30 another embodiment, the polypeptide of the invention comprises at least one Fe 

moiety which comprises at least one hinge domain or portion thereof and at least one 

CH2 domain or portion thereof (e.g, in the hinge-CH2 orientation). In another 

embodiment, the polypeptide of the invention comprises at least one Fe moiety which 

comprises at least one CH2 domain or portion thereof and at least one CH3 domain or 

35 portion thereof (e.g, in the CH2-CH3 orientation). Tn another embodiment, the 

polypeptide of the invention comprises at least one Fe moiety comprising at least one 

hinge domain or portion thereof~ at least one CH2 domain or portion thereof~ and least 
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5 one CH3 domain or portion thereof for example in the orientation hinge-·CH2-·CH3, 

hinge-CH3-CH2, or CH2-CH3-hinge. 

[00251] In ce1tain embodiments, the polypeptide comprises at least one 

complete Fe region derived from one or more immunoglobulin heavy chains (e.g., an 

Fe domain including hinge, CH2, and CH3 domains, although these need not be 

l 0 derived from the same antibody). Tn other embodiments, the polypeptide comprises at 

least tvvo complete Fe regions derived from one or more immunoglobulin heavy 

chains. In preferred embodiments, the complete Fe moiety is derived from a human 

IgG immunoglobu!in heavy chain (e.g., human IgG 1 ). 

[00252] In another embodiment, a polypeptide of the invention comprises at 

15 least one Fe moiety comprising a complete CH3 domain (about amino acids 341--438 

of an antibody Fe region according to EU numbering). in another embodiment, a 

polypeptide of the invention comprises at least one Fe moiety cornprising a cornplete 

CH2 domain (about amino acids 231-340 of an antibody Fe region according to EU 

numbering). In another embodiment, a polypeptide of the invention comprises at least 

20 one Fe moiety comprising at !east a CH3 domain, and at least one of a hinge region 

(about amino acids 216-230 of an antibody Fe region according to EU numbering), 

and a CH2 domain. In one embodiment, a polypeptide of the invention comprises at 

least one F c moiety cornprising a hinge and a CH3 domain. In another embodiment, a 

polypeptide of the invention comprises at least one Fe moiety comprising a hinge, a 

25 CH2, and a CH3 domain. In preferred embodiments, the Fe moiety is derived from a 

human lgG immunoglobulin heavy chain (e.g., human lgG 1 ). In one embodiment, an 

Fe rnoiety comprises or consists of amino acids corresponding to EU numbers 221 to 

447. 

[00253] In another embodiment, a polypeptide of the invention comprises at 

30 least one Fe moiety comprising an FcRn binding partner. i'rn FcRn binding partner is 

a molecule or portion thereof that can be specifically bound by the F cRn receptor with 

consequent active transport by the FcRn receptor of the FcRn binding partner. 

Specifically bound refers to t\vo molecules fom1ing a complex that is relatively stable 

under physiologic conditions. Specific binding is characterized by a high affinity and 

35 a low to moderate capacity as distinguished from nonspecific binding which usually 

has a low affinity vvith a moderate to high capacity. Typically, binding is considered 

specific when the affinity constant KA. is higher than 106 J\!r1
, or more preferably 

higher than 108 M·1
. If necessary, non-specific binding can be reduced without 
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5 substantially affecting specific binding by varying the binding conditions. The 

appropriate binding conditions such as concentration of the molecules, ionic strength 

of the solution, temperature, time allowed for binding, concentration of a blocking 

agent (e.g. serum albumin, milk casein), etc., may be optimized by a skilled artisan 

using routine techniques. 

l 0 [00254] The FcRn receptor has been isolated from several mammalian species 

including humans. The sequences of the human FcRn, monkey FcRn rat FcRn, and 

mouse FcRn are known (Story et al. 1994, J. Exp. Med. 180:2377). The FcRn receptor 

binds IgG (but not other immunoglobulin classes such as IgA, IgM, IgD, and IgE) at 

relatively low pH, actively transports the IgG transcellularly in a luminal to serosal 

15 direction, and then releases the lgG at relatively higher pH found in the interstitial 

fluids. It is expressed in adult epithelial tissue (U.S. Pat. Nos. 6,485,726, 6,030,613, 

6,086,875; WO 03/077834; US2003-0235536Al) including lung and intestinal 

epithelium (Israel et al 1997, Immunology 92:69) renal proximal tubular epithelium 

(Kobayashi et al. 2002, Am J. Physiol. Renal Physiol. 282:F358) as well as nasal 

20 epithelium, vaginal surfaces, and biliary tree surfaces. 

[00255] FcRn binding partners of the present invention encompass molecules 

that can be specifically bound by the FcRn receptor including whole lgG, the Fe 

fragment oflgG, and other fragments that include the complete binding region of the 

FcRn receptor. The region of the Fe portion ofigG that binds to the Fe Rn receptor has 

25 been described based on X-ray crystallography (Burmeister et al. 1994, Nature 

372:379). The major contact area of the Fe vvith the FcRn is near the junction of the 

CH2 and CH3 domains. Fc-fcRn contacts are al! within a single lg heavy chain. The 

FcRn binding partners include whole TgG, the Fe fragrnent ofigG, and other 

fragments ofigG that include the complete binding region of Fe Rn. The major contact 

30 sites include amino acid residues 248, 250·-257, 272, 285, 288, 290--291, 308-311, and 

314 of the CH2 dornain and amino acid residues 385-387, 428, and 433-436 of the 

CH3 domain. References made to amino acid numbering of immunoglobulins or 

immunoglobulin fragments, or regions, are all based on Kabat et al. 1991, Sequences 

of Proteins oflmmunological Interest, ll.S. Departrnent of Public Health, Bethesda, 

35 Md. 

[00256] The Fe region oflgG can be modified according to well recognized 

procedures such as site directed mutagenesis and the like to yield modified IgG or Fe 

fragments or portions thereof that will be bound by FcRn. Such modifications include 
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5 modifications remote from the FcRn contact sites as well as modifications within the 

contact sites that preserve or even enhance binding to the FcRn. For exarnple, the 

following single amino acid residues in human IgG l Fe (Fey l) can be substituted 

without significant loss of Fe binding affinity for FcRn: P238A, S239A, K246A, 

K248A, D249A, M252A, T256A, E258A, T260A, D265A, S267 A, H268A, E269A, 

10 D270A, E272A, L274A, N276A, Y278A, D280A, V282A, E283A, H285A, N286A, 

T289A, K290A, R292A, E293A, E294A, Q2951\, Y296F, N297A, S298A, Y300F, 

R301A, V303A, V305A, T307A, L309A, Q31 lA, D312A, N315A, K317A, E318A, 

K320A, K322A, S324A, K326A, A327Q, P329A, A330Q, P331A, E333A, K334A, 

T335A, S337A, K338A, K340A, Q342A, R344A, E345A, Q347A, R355A, E356A, 

15 M358A, T359A, K360A, N36lA, Q362A, Y373A, S375A, D376A, A378Q, E380A, 

E382A, S383A, N384A, Q386A, E388A, N389A, N390A, Y391F, K392A, L398A, 

S400A, D401A, D413A, K414A, R416A, Q418A, Q419A, N421A, V422A, S424A, 

E430A, N434A, T437A, Q438A, K439A, S440A, S444A, and K447A, where for 

example P238A represents wildtype proline substituted by alanine at position number 

20 238. As an example, one specific embodiment, incorporates the N297 A mutation, 

removing a highly conserved N-glycosylation site. In addition to alanine other amino 

acids may be substituted for the wildtype amino acids at the positions specified above. 

Mutations rnay be introduced singly into Fe giving rise to more than one hundred 

Fe Rn binding partners distinct from native Fe. Additionally, combinations of tvv·o, 

25 three, or more of these individual mutations may be introduced together, giving rise to 

hundreds more FcRn binding partners. Moreover, one of the FcRn binding partners of 

a construct of the invention rnay be mutated and the other FcRn binding partner not 

mutated at all, or they both may be mutated but with different mutations. Any of the 

mutations described herein, including N297A, may be used to modif)1 Fe, regardless 

30 of the biologically active molecule (e.g., EPO, TFN, Factor VH, Factor IX, T20). 

[00257] Certain of the above mutations may confer new functionality upon the 

FcRn binding partner. For example, one embodiment incorporates N297A, removing 

a highly conserved N-glycosylation site. The effect of this mutation is to reduce 

immunogenicity, thereby enhancing circulating half life of the FcRn binding partner, 

35 and to render the FcRn binding partner incapable of binding to FcyRI, FcyRIIA, 

FcyRIIB, and FcyRIIIA, without compromising affinity for FcRn (Routledge et al. 

1995, Transplantation 60:847; Friend et al. 1999, Transplantation 68:1632; Shields et 
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5 al. 1995, J. Biol. Chem. 276:6591). As a further example of new functionality arising 

from mutations described above affinity for FcRn rnay be increased beyond that of 

vv·ild type in some instances. This increased affinity may reflect an increased ''on" rate, 

a decreased "off' rate or both an increased "on" rate and a decreased "off' rate. 

Mutations believed to impart an increased afi1nity for f cRn include T256A, T307 A, 

l 0 E380A, and N434A (Shields et al. 2001, l Biol. Chem 276:6591 ). 

[00258] Additionally, at least three human Fe gamma receptors appear to 

recognize a binding site on lgG within the lower hinge region, generally amino acids 

234-237. Therefore, another example of new functionality and potential decreased 

immunogenicity may arise from mutations of this region, as for example by replacing 

15 amino acids 233-236 of human lgG 1 "ELLG" to the corresponding sequence from 

lgG2 "PVA" (with one amino acid deletion). It has been shown that FcyRI, FcyRll, 

and FcyRTH, vvhich mediate various effector functions will not bind to IgG 1 when 

such rnutations have been introduced. Ward and Ghetie 1995, Therapeutic 

Immunology 2:77 and Armour et al. 1999, Eur. J. Immunol. 29:2613. 

20 

25 

!00259] In one embodiment, the FcRn binding partner is a polypeptide 

including the sequence PKNSSMISNTP (SEQ m NO: 12) and optionally further 

including a sequence selected from HQSLGTQ (SEQ ID NO: 13), HQNLSDGK 

(SEQ ID NO: 14), HQNISDGK (SEQ ID NO: 24), or VISSHLGQ (SEQ ID NO: 25) 

(U.S. Pat. No. 5,739,277). 

[00260] Two FcRn receptors can bind a single Fe rnolecule. Crystallographic 

data suggest that each Fe Rn molecule binds a single polypeptide of the Fe 

homodimer. In one embodiment, linking the FcRn binding partner, e.g., an Fe 

fragment of an IgG, to a biologically active molecule provides a means of delivering 

the biologically active molecule orally, buccally, sublingually, rectally, vaginally, as 

30 an aerosol administered nasally or via a pulmonary route, or via an ocular route. In 

another embodiment, the chimeric protein can be administered invasively, e.g., 

subcutaneously, intravenously. 

[00261] The constant region dornains or portions thereof making up an Fe 

moiety of a polypeptide of the invention may be derived from different 

immunoglobulin molecules. For example, a polypeptide of the invention may 

comprise a CH2 domain or portion thereof derived frorn an IgG 1 molecule and a CH3 

region or portion thereof derived from an IgG3 molecule. In another example, a 

59 



WO 2012/006633 PCT /US2011/043597 

5 polypeptide can comprise an Fe moiety comprising a hinge domain derived, in part, 

from an IgG 1 molecule and, in part, from an IgG3 molecule. As set forth herein, it 

vv·ill be understood by one of ordinary skill in tbe art that an Fe moiety may be altered 

such that it varies in amino acid sequence from a naturally occurring antibody 

molecule. 

10 [00262] In another embodiment, a polypeptide of the invention comprises an 

scFc region comprising one or more truncated Fe moieties that are nonetheless 

sufficient to confer Fe receptor (FcR) binding properties to the Fe region. For 

example, the portion of an Fe domain that binds to FcRn (i.e., the FcRn binding 

p01tion) comprises from about amino acids 282-438 ofigGl, EU numbering (with the 

15 primary contact sites being amino acids 248, 250--257, 272, 285, 288, 290--291, 308-

311, and 3 l 4 of the CH2 domain and amino acid residues 385-387, 428, and 433-436 

of the CI-B domain. Thus, an Fe moiety of a polypeptide of the invention may 

comprise or consist of an FcRn binding portion. FcRn binding portions may be 

derived from heavy chains of any isotype, including IgGl, lgG2, lgG3 and IgG4. ln 

20 one embodiment, an FcRn binding portion from an antibody of the human isotype 

IgG 1 is used. In another embodiment, an FcRn binding portion from an antibody of 

the human isotype IgG4 is used. 

[00263] In one embodiment, a polypeptide of the invention lacks one or more 

constant region domains of a complete Fe region, i.e., they are partially or entirely 

25 deleted. In a certain embodiments polypeptides of the invention will lack an entire 

CH2 domain (b.CH2 constructs). Those skilled in tbe art vvill appreciate that such 

constmcts may be preferred due to the regulatory properties of the CH2 domain on the 

catabolic rate of the antibody. In certain embodiments, polypeptides of the invention 

comprise CH2 dornain-de!eted Fe regions derived from a vector (e.g., from IDEC 

30 Pharmaceuticals, San Diego) encoding an TgG 1 human constant region domain (see, 

e.g., WO 02/060955A2 and W002/096948A2). This exemplary vector is engineered 

to delete the CH2 domain and provide a synthetic vector expressing a domain-deleted 

!gG1 constant region. It will be noted that these exemplary constructs are preferably 

engineered to fuse a binding CH3 domain directly to a hinge region of the respective 

Fe domain. 

[002641 In other constructs it may be desirable to provide a spacer moiety 

between one or more constituent Fe moieties. For example, a spacer moiety may be 

60 



WO 2012/006633 PCT /US2011/043597 

5 placed between a hinge region and a CH2 domain and/or bet\veen a CH2 and a CH3 

domains. For example, cornpatible constructs could be expressed wherein the CH2 

domain has been deleted and the remaining CH3 domain (synthetic or unsyntbetic) is 

joined to the hinge region with a 5 --- 20 amino acid spacer moiety. Such a spacer 

moiety may be added, for instance, to ensure that the regulatory elements of the 

l 0 constant region domain remain free and accessible or that the hinge region remains 

flexible. Preferably, any linker peptide compatible with the instant invention will be 

relatively non--immunogenic and not prevent proper folding of the scFc region. 

[002651 In certain embodiments, the polypeptides of the invention may 

comprise a dimeric Fe region comprising Fe moieties of the same, or substantially the 

15 same, sequence composition (herein termed a "homodimeric Fe region"). In other 

embodiments, the polypeptides of the invention may comprise a dimeric Fe region 

comprising at least two Fe moieties \vhich are of different sequence composition (i.e., 

herein termed a ''heterodimeric Fe region"). Tn one exemplary embodiment, the 

heterodimeric Fe region comprises an amino acid substitution in a first Fe moiety 

20 (e.g., an amino acid substitution of Asparagine at EU position 297), but not in a 

second Fe moiety. 

!00266] In ce1tain embodiments, the Fe region is hemi--glycosylated. For 

example, the heteromeric scFc region may cornprise a first, glycosylated, Fe rnoiety 

(e.g., a glycosylated CH2 region) and a second, aglycosylated, Fe moiety (e.g., an 

25 aglycosylated CH2 region), wherein a linker is interposed betvv·een the glycosylated 

and aglycosylated Fe moieties. In other embodiments, the Fe region is fully 

glycosylated, i.e., all of the Fe moieties are glycosylated. in still further 

embodiments, the Fe region may be aglycosylated, i.e., none of the Fe moieties are 

glycosylated. 

30 !00267] In ce1tain embodiments, an Fe moiety employed in a polypeptide of the 

invention is altered, e.g., by amino acid mutation (e.g., addition, deletion, or 

substitution). For example, in one embodiment, an Fe moiety bas at least one amino 

acid substitution as compared to the vvild--type Fe from which the Fe moiety is 

derived. For example, wherein the Fe moiety is derived from a human IgGl antibody, 

35 a variant comprises at least one amino acid mutation (e.g., substitution) as compared 

to a wild type amino acid at the con-esponding position of the human IgG 1 Fe region. 

!00268] The amino acid substitution(s) of an Fe variant may be located at a 

position within the Fe rnoiety referred to as corresponding to the position number that 
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5 that residue would be given in an Fe region in an antibody (as set forth using the EU 

numbering convention). One of skill in the art can readily generate alignments to 

determine what the EU number corresponding to a position in an Fe moiety vv·ould be. 

!00269] In one embodiment, the Fe variant comprises a substitution at an amino 

acid position located in a hinge domain or portion thereof In another embodirnent, 

10 the Fe variant comprises a substitution at an amino acid position located in a CH2 

15 

domain or portion thereof. In another embodiment, the Fe variant comprises a 

substitution at an amino acid position located in a CH3 domain or portion thereof. ln 

another embodiment, the Fe variant comprises a substitution at an amino acid position 

located in a CH4 domain or portion thereof 

!00270] In ce1tain embodiments, the polypeptides of the invention comprise an 

Fe variant comprising more than one amino acid substitution. The polypeptides of the 

invention may comprise, for example, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more amino acid 

substitutions. Preferably, the amino acid substitutions are spatially positioned from 

each other by an interval of at least 1 amino acid position or more, for example, at 

20 least 2, 3, 4, 5, 6, 7, 8, 9, or 10 amino acid positions or more. More preferably, the 

engineered amino acids are spatially positioned apart from each other by an interval 

of at least 5, 10, 15, 20, or 25 amino acid positions or more. 

!00271] In certain embodiments, the Fe variant confers a change in at least one 

effector function imparted by an Fe region comprising said wild-type Fe domain (e.g., 

25 an improvement or reduction in the ability of the Fe region to bind to Fe receptors 

30 

(e.g. FcyRT, FcyRH, or FcyRlll) or complement proteins (e.g. Clq), or to trigger 

antibody-dependent cytotoxicity (ADCC), phagocytosis, or complement-dependent 

cytotoxicity (CDCC)). In other embodiments, the Fe variant provides an engineered 

cysteine residue 

[00272] The polypeptides of the invention may ernploy art-recognized Fe 

variants which is known to impart a change (e.g., an enhancement or reduction) in 

effector function and/or FcR or FcRn binding. Specifically, a binding molecule of the 

invention may include, for example, a change (e.g., a substitution) at one or more of 

the amino acid positions disclosed in International PCT Publications W088/07089A l, 

W096/14339A1, W098/05787A1, W098/23289Al, W099/51642A1, 

W099/58572Al, W000/09560A2, W000/32767Al, W000/42072A2, 

W002/442 l 5A2, W002/0609l 9A2, W003/074569A2, \V004/016750/\.2, 
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5 \V004/029207i\2~ \VC)04/035752i\.2~ \\l()04/06335li\.2, \\l()04/074455/1.2, 

W004/099249A2, W005/040217A2, W004/044859, W005/070963A1, 

W005/077981A2, W005/092925A2, W005/123780A2, W006/019447A1, 

W006/047350A2, and W006/085967i>.2; US Patent Publication Nos. 

US2007/0231329, US2007/0231329, llS2007/0237765, US2007/0237766, 

10 US2007/0237767, US2007i0243188, 1JS20070248603, US20070286859, 

US20080057056; or US Patents 5,648,260; 5,739,277; 5,834,250; 5,869,046; 

6,096,871; 6,121,022; 6,194,551; 6,242,195; 6,277,375; 6,528,624; 6,538,124; 

6,737,056; 6,821,505; 6,998,253; 7,083,784; and 7,317,091, each of which is 

inco11xirated by reference herein. In one embodiment, the specific change (e.g., the 

15 specific substitution of one or more amino acids disclosed in the art) may be made at 

one or more of the disclosed amino acid positions. In another embodiment, a different 

change at one or more of the disclosed amino acid positions (e.g., the different 

substitution of one or more amino acid position disclosed in the art) may be made. 

[00273J In certain embodiments, a polypeptide of the invention comprises an 

20 amino acid substitution to an Fe moiety which alters the antigen-independent effoctor 

fonctions of the antibody, in particular the circulating half-life of the antibody. 

!00274] Such polypeptides exhibit either increased or decreased binding to 

FcRn when compared to polypeptides lacking these substitutions and, therefore, have 

an increased or decreased half-lifo in serum, respectively. Fe variants with improved 

25 affinity for FcRn are anticipated to have longer serum half-lives, and sucb molecules 

have useful applications in methods of treating mammals where long half-life of the 

administered polypeptide is desired, e.g., to treat a chronic disease or disorder 

(see,e.g, US Patents 7,348,004, 7,404,956, and 7,862,820). Tn contrast, Fe variants 

vv·ith decreased FcRn binding affinity are expected to have shorter half-lives, and such 

30 molecules are also useful, for example, for administration to a mammal where a 

shortened circulation time may be advantageous, e.g. for in vivo diagnostic imaging 

or in situations where the starting polypeptide bas toxic side effects vvhen present in 

the circulation for prolonged periods. Fe variants with decreased FcRn binding 

affinity are also less likely to cross the placenta and, thus, are also useful in the 

35 treatment of diseases or disorders in pregnant women. In addition, other applications 

in vv'hich reduced FcRn binding affinity may be desired include those applications in 

which localization the brain, kidney, and/or liver is desired" In one exemplary 

embodiment, the polypeptides of the invention exhibit reduced transport across the 
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5 epithelium of kidney glomernli from the vasculature. ln another embodiment, the 

polypeptides of the invention exhibit reduced transport across the blood brain batrier 

(BBB) from the brain, into the vascular space. In one embodiment, a polypeptide 

with altered FcRn binding comprises at least one Fe moiety (e.g, one or two Fe 

moieties) having one or more amino acid substitutions within the "FcRn binding 

l 0 loop" of an Fe moiety. The FcRn binding loop is comprised of amino acid residues 

280-299 (according to EU numbering) of a wild-type, foll-length, Fe moiety. In other 

embodiments, a polypeptide of the invention having altered FcRn binding affinity 

comprises at least one Fe moiety (e.g, one or two Fe moieties) having one or rnore 

amino acid substitutions within the 15 A FcRn "contact zone." As used herein, the 

15 tern1 15 /\ FcRn "contact zone" includes residues at the following positions of a vvild­

type, full-length fc moiety: 243-261, 275-280, 282-293, 302-319, 336- 348, 367, 

369, 372-389, 391, 393, 408, 424, 425-440 (EU numbering). In preferred 

embodiments, a polypeptide of the invention having altered FcRn binding affinity 

comprises at least one Fe moiety (e.g, one or two Fe moieties) having one or more 

20 amino acid substitutions at an amino acid position corresponding to any one of the 

following EU positions: 256, 277-281, 283-288, 303-309, 313, 338, 342, 376, 381, 

384, 385, 387, 434 (e.g., N434i\ or N434K), and 438. Exemplary amino acid 

substitutions which altered FcRn binding activity are disclosed in International PCT 

Publication No. W005/047327 which is incorporated by reference herein. 

25 [00275] A polypeptide of the invention may also comprise an art recognized 

amino acid substitution which alters the glycosylation of the polypeptide. For 

example, the scFc region of the binding polypeptide may comprise an Fe moiety 

having a mutation leading to reduced glycosylation (e.g., N- or 0-linked 

glycosylation) or may comprise an altered glycoform of the wild-type Fe moiety (e.g, 

30 a low fucose or fucose--free glycan). 

[00276] In other ernbodirnents, a polypeptide of the invention comprises at 

least one Fe moiety having engineered cysteine residue or analog thereof vvhich is 

located at the solvent--exposed surface. Preferably the engineered cysteine residue or 

analog thereof does not interfere with an effector function conferred by the scFc 

35 region. More preferably, the alteration does not interfere with the ability of the scFc 

region to bind to Fe receptors (e.g. FcyRI, FcyRll, or FcyRJII) or complement 
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5 proteins (e.g. Clq), or to trigger immune effector function (e.g., antibody-dependent 

cytotoxicity (ADCC), phagocytosis, or cornplement-dependent cytotoxicity (CDCC)). 

[00277] In one embodiment, an unprocessed polypeptide of the invention may 

comprise a genetically fused Fe region (i.e., scFc region) having two or more of its 

constituent Fe moieties independently selected from the Fe moieties described herein. 

l 0 Tn one embodiment, the Fe moieties of a dimeric Fe region are the same. In another 

embodiment, at least tvvo of the Fe moieties are different. For example, the Fe 

moieties of the polypeptides of the invention comprise the same number of amino 

acid residues or they may differ in length by one or more amino acid residues (e.g., by 

about 5 amino acid residues (e.g., l, 2, 3, 4, or 5 amino acid residues), about 10 

15 residues, about 15 residues, about 20 residues, about 30 residues, about 40 residues, or 

about 50 residues). In yet other embodiments, the F c moieties of the polypeptides of 

the invention may differ in sequence at one or more amino acid positions. For 

example, at least two of the Fe moieties may differ at about 5 amino acid positions 

(e.g., 1, 2, 3, 4, or 5 amino acid positions), about 10 positions, about 15 positions, 

20 about 20 positions, about 30 positions, about 40 positions, or about 50 positions). 

VI. Polvpeptide Linkers 

[00278] As used herein, the term "polypeptide linkers'' refers to a peptide or 

polypeptide sequence (e.g., a synthetic peptide or polypeptide sequence) which 

25 connects two domains in a linear amino acid sequence of a polypeptide chain. The 

polypeptides of invention are encoded by nucleic acid molecules that encode 

polypeptide linkers which either directly or indirectly connect the two Fe moieties 

which make up the construct,. These linkers are referred to herein as "scfc linkers". 

If the scFc linker connects two Fe moieties contiguously in the linear polypeptide 

30 sequence, it is a ''direct" linkage. In contract, the scFc linkers may link the first Fe 

moiety to a binding moiety which is, in tum, linked to the second Fe moiety, thereby 

f()rming an indirect linkage. These scFc linkers (L) result in the formation of a single 

chain genetic constrnct. However, in one embodiment, the scFc polypeptides also 

comprise enzymatic cleavage sites which result in the scFc linker being cleavab!e (an 

35 cscFc linker) and, in one embodiment, substantially excised (e.g., during processing 

by a cell). Thus, the processed molecule is a dimeric molecule comprising at least 

two amino acid chains and substantially lacking extraneous linker amino acid 

sequences. In some embodiments, all or substantially al! of the linker is excised, 
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5 while in some embodiments, a portion of the cleavage site may remain, e.g., four 

arginines of the RRRR cleavage site. 

[00279] In another embodiment, another type of polypeptide linker, herein 

referred to as a "spacer" may be used to connect different moieties, e.g., a clotting 

factor or a targeting moiety to an Fe moiety. This type of polypeptide linker may 

l 0 provide flexibility to the polypeptide molecule. Spacers are not typically cleaved, 

hovvever such cleavage may be desirable. Exemplary positions of spacers are shown 

in the accompanying drawings. Spacers can be located bet\veen the clotting factors, 

targeting rnoieties, ancl!or scaffolds, e.g., at the N or C terminus of these moieties. In 

one embodiment, these linkers are not removed during processing. 

15 [00280] A third type of linker which may be present in a chimeric clotting 

factor of the invention is a cleavable linker which comprises a cleavage site (e.g., a 

factor XIa, Xa, or thrombin cleavage site) and which may include additional spacer 

linkers on either the N terminal of C terminal or both sides of the cleavage site. These 

cleavable linkers when incorporated into a clotting factor result in a chimeric 

20 molecule having a heterologous cleavage site. Exemplary locations for such sites are 

shown in the accompanying drawings and include, e.g., adjacent to targeting moieties, 

ln another embodiment, such linkers may be adjacent to a clotting factor or portion 

thereof For exarnple, in one embodiment, a cleavable linker rnay be fused to the N 

tem1inus of the heavy chain of a clotting factor to make an activatable fonn of the 

25 clotting factor. In such cases, the cleavabk linker may include additional spacer 

linkers at the N terminus of the cleavage site, but require direct fusion at the C­

terminus of the cleavage site to the amino terminus of the heavy chain of the clotting 

factor. 

[00281] In one embodiment, an unprocessed polypeptide of the instant 

30 invention comprises two or more Fe domains or moieties linked via a cscFc linker to 

form an Fe region comprised in a single polypeptide chain. The cscFc linker is 

flanked by at least one enzymatic cleavage site, e.g., a site for processing by an 

intracellular enzyme. Cleavage of the polypeptide at the at least one enzymatic 

cleavage site results in a polypeptide which comprises at !east two polypeptide chains. 

35 In one embodiment, an cscFc linker links Fl or F2 to, e.g., a clotting factor, 

optionally via a cleavage site. 

[00282] As is set forth above, other polypeptide linkers may optionally be used 

in a construct of the invention, e.g., to connect a clotting factor or targeting rnoiety to 
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5 an Fe moiety. One type of poHypeptide linker is referred to here as spacers. Some 

exemplary locations of spacers that can be used in connection \vi th the invention 

include, e.g., polypeptides comprising GlySer amino acids such as those set forth in 

the accompanying figures and described in more detail below·. In one embodiment, a 

spacer may be adjacent to one or more moieties each independently selected from 

l 0 clotting factor, scaffold moiety, e.g., Fe, cleavage site, and a targeting moiety. 

[00283] In one embodiment, the polypeptide linker is synthetic, i.e., non-

naturally occurring. In one embodiment, a polypeptide linker includes peptides (or 

polypeptides) (which may or may not be naturally occurring) which comprise an 

amino acid sequence that links or genetically fuses a first linear sequence of amino 

15 acids to a second linear sequence of amino acids to vvhich it is not naturally linked or 

genetically fused in nature. For example, in one embodiment the polypeptide linker 

may comprise non-naturally occurring polypeptides which are rnodified forms of 

naturally occmTing polypeptides (e.g., comprising a mutation such as an addition, 

substitution or deletion). ln another embodiment, the polypeptide linker may 

20 comprise non-naturally occurring amino acids. In another embodiment, the 

polypeptide linker may comprise naturally occurring amino acids occuiTing in a linear 

sequence that does not occur in nature. In still another embodiment, the polypeptide 

linker may comprise a naturally occurring polypeptide sequence. 

[00284] For example, in certain embodiments, a polypeptide linker can be used 

25 to fuse identical Fe moieties, thereby forming a homomeric scFc region. In other 

embodiments, a polypeptide linker can be used to :fose different Fe moieties (e.g. a 

wild-type Fe moiety and an Fe rnoiety variant), thereby forrning a heteromeric scFc 

reg1on. 

[00285] In another embodiment, a polypeptide linker comprises or consists of a 

30 gly-ser linker, In one embodiment, an scFc or cscFc linker comprises at least a 

portion of an immunoglobulin hinge and a gly-ser linker. As used herein, the term 

''gly-ser linker" refers to a peptide that consists of glycine and serine residues. An 

exemplary gly/ser linker comprises an amino acid sequence of the formula (Gly4Ser)n 

(SEQ ID NO: 4), wherein is a positive integer (e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10). A 

35 prefened gly/ser linker is (Gly4Ser) 2 (SEQ ID N0:29), (Gly4Ser).~ (SEQ ID N0:6), 

or (Gly4Ser) 6. (SEQ ID NO: 5) Another exemplary gly-ser linker is GGGSSGGGSG 

(SEQ ID NO: 30). ln certain embodiments, said gly-·ser linker may be inserted 

between two other sequences of the polypeptide linker (e.g., any of the polypeptide 
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5 linker sequences described herein). ln other embodiments, a gly·-ser linker is attached 

at one or both ends of another sequence of the polypeptide linker (e.g., any of the 

polypeptide linker sequences described herein). In yet other embodiments, two or 

more gly--ser linker are incorporated in series in a polypeptide linker. In one 

embodiment, a polypeptide linker of the invention comprises at least a portion of an 

l 0 upper hinge region (e.g., derived from an IgG l, IgG2, IgG3, or IgG4 molecule), at 

least a portion of a middle hinge region (e.g., derived from an IgG l, IgG2, IgG3, or 

IgG4 molecule) and a series of gly/ser amino acid residues (e.g., a gly/ser linker such 

as (Gly4Ser)n) (SEQ ID N0:4)). 

[00286] Polypeptide linkers of the invention are at least one amino acid in 

15 length and can be of varying lengths. In one embodiment, a polypeptide linker of the 

invention is frorn about 1 to about 50 amino acids in length. As used in this context, 

the term "about" indicates+/- t\vo amino acid residues. Since linker length must be a 

positive interger, the length of from about 1 to about 50 amino acids in length, means 

a length of from 1--3 to 48--52 amino acids in length. In another embodiment, a 

20 polypeptide linker of the invention is frorn about 10-20 amino acids in length. In 

another embodiment, a polypeptide linker of the invention is from about 15 to about 

50 amino acids in length. ln another embodiment, a polypeptide linker of the 

invention is frorn about 20 to about 45 amino acids in length. In another embodiment, 

a polypeptide linker of the invention is from about 15 to about 35 or about 20 to about 

25 30 amino acids in length. In another embodiment, a polypeptide linker of the 

invention is from about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 

20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 40, 50, or 60 amino acids in length. In one 

embodiment, a peptide linker of the invention is 20 or 30 amino acids in length. 

[00287] Polypeptide linkers can be introduced into polypeptide sequences using 

30 techniques knovvn in the art. Modifications can be confirmed by DNA sequence 

analysis. Plasmid DNA can be used to transform host cells for stable production of 

the polypeptides produced. 

VHL Enzymatic: Cleavage Sites 

35 [00288] In one ernbodirnent, one or rnore enzymatic cleavage site(s) is linked to 

e.g., flanks or is adjacent to, a cscFc linker (L) of an unprocessed polypeptide of the 

invention. Such cleavage sites can be upstream or downstream of the cscFc liner or 

both. For example, in one ernbodirnent of a construct encoding a polypeptide of the 
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5 invention, a cleavage site is linked (e.g., directly or indirectly) to one or both ends of a 

cscFc linker (L). 

[00289] For example, in one embodiment, a nucleic acid molecule of the 

invention specifies a polypeptide represented by the formula: 

A-F l-Pl-L-P2-B-F2 (I) 

l 0 [00290] in linear sequence from the amino to carboxy terminus wherein A, if 

present, is a clotting factor or portion thereof, Fl is a first Fe moiety or domain, Pl is 

an enzymatic cleavage site, L is a cscFc linker, P2 is an enzymatic cleavage site B, if 

present, is a clotting factor or portion thereof~ F2 is a second Fe moiety or domain and 

"-''represents a peptide bond. Formula (I) comprises at least an A or B and optionally 

15 bofa A and B, if both present, can be the corresponding heavy and light chains of a 

clotting factor. Formula (I) comprises at least a Pl or P2 and optionally both. P 1 and 

P2, if both present, can be the same or different. Formula (I) comprises at least a Fl 

and F2. Fl and F2, if both present, can be tbe same or different. 

[00291J In another embodiment, a Factor XIa or Xa cleavage site may be 

20 incorporated into a construct of the invention, e.g., in a cleavable linker. Exemplary 

FXIa cleavage sites include, e.g, TQSFNDFTR and SVSQTSKLTR. Exemplary 

thrombin cleavage sites include, e.g, DFLAEGGGVR, TTKIKPR, LVPRG SEQ ID 

N0:35) and ALRPRVVGGA Other useful cleavage sites are known in the art 

[00292] In one embodiment, some portion of the linker rnay remain after cleavage at 

25 the at least one enzymatic cleavage site. In order to minimize the presence of 

extraneous amino acid sequences, two cleavage sites may be included in a 

polypeptide of the invention. In some embodiments, all or substantially all of the 

linker is excised, while in some ernbodirnents, a portion of the cleavage site may 

remain, e.g., four arginines of the RRRR cleavage site. 

30 

Preparation of Polypeptides 

[00293] A variety of methods are available for recombinantly producing a 

chimeric clotting factor of the invention. In one embodiment, the invention relates to 

a nucleic acid construct cornprising a nucleic acid sequence encoding the chirneric 

35 proteins of the invention. It will be understood that because of the degeneracy of the 

code, a variety of nucleic acid sequences will encode tbe amino acid sequence of the 

polypeptide. The desired polynucleotide can be produced by de nova solid--phase 

DNA synthesis or by PCR mutagenesis of an earlier prepared polynucleotide. 
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[00294J Oligonucleotide-mediated mutagenesis is one method for preparing a 

substitution, in-frame insertion, or alteration (e.g., altered codon) to introduce a codon 

encoding an amino acid substitution (e.g., into an Fe variant moiety). For example, 

the starting polypeptide DNA is altered by hybridizing an oligonucleotide encoding 

the desired mutation to a single-stranded DNA template. After hybridization, a DNA 

l 0 polymerase is used to synthesize an entire second complementary strand of the 

template that incorporates the oligonuckotide primeL In one embodiment, genetic 

engineering, e.g., primer--based PCR mutagenesis, is sufficient to incorporate an 

alteration, as defined herein, for producing a polynucleotide encoding a polypeptide 

of the invention. 

15 [00295] For recombinant production, a polynucleotide sequence encoding the 

chimeric protein is inserted into an appropriate expression vehicle, i. e. , a vector 

\vhich contains the necessary elernents for the transcription and translation of the 

inserted coding sequence, or in the case of an RN A viral vector, the necessary 

elements for replication and translation. 

20 [00296J The nucleic acid encoding the chimeric protein is inserted into the 

vector in proper reading frame. The expression vector is then trnnsfocted into a 

suitable target cell which vvill express the polypeptide. Transfection techniques knmvn 

in the art include, but are not limited to, calciurn phosphate precipitation (Wigler et al. 

1978, Cell 14: 725) and electroporntion (Neumann et aL 1982, EMBO, J. l : 841). A 

25 variety of host-expression vector systems may be utilized to express the chimeric 

proteins described herein in eukaryotic cells. ln one embodiment, the eukaryotic cell 

is an animal eel!, including mammalian cells (e. g. 293 cells, PerC6, CHO, BHK, Cos, 

HeLa cells). When the chimeric protein is expressed in a eukaryotic cell the DNA 

encoding the chimeric protein may also code for a signal sequence that will permit the 

30 chimeric protein to be secreted. One skilled in the art will understand that vvhile the 

protein is translated the signal sequence is cleaved by the cell to frmn the mature 

chimeric protein. Various signal sequences are known in the art e. g. , native factor 

Vll signal sequence, native factor IX signal sequence and the mouse lgK light chain 

signal sequence. Alternatively, where a signal sequence is not included the chirneric 

35 protein can be recovered by lysing the cells. 

[00297] The chimeric protein of the invention can be synthesized in a 

transgenic animal, such as a rodent, goat, sheep, pig, or cow. The term "transgenic 

animals"refers to non-human animals that have incorporated a foreign gene into their 
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5 genome. Because this gene is present in gennline tissues, it is passed from parent to 

offspring. Exogenous genes are introduced into single-celled embryos (Brinster et al. 

1985, Proc. Natl. Acad.Sci. USA 82: 4438). Methods of producing transgenic 

animals are known in the art. including transgenics that produce immunoglobulin 

molecules (vVagner et al. 1981, Proc. Nati. Acad. Sci. USA 78: 6376; McKnight et al. 

l 0 1983, Cell 34 : 335; Brinster et al. 1983, Nature 306: 332; Ritchie et al. 1984, Nature 

312: 517; BaldassaiTe et al. 2003, Theriogenology 59 : 83 l ; Robl et al 2003, 

Theriogenology 59: 107; Malassagne et al. 2003, Xenotransplantation 10 (3): 267\ 

[002981 The expression vectors can encode for tags that permit for easy 

purification or identification of the recombinantly produced protein. Examples 

15 include, but are not limited to, vector pUR278 (Ruther et aL 1983, EMBO J. 2: 1791) 

in which the chimeric protein described herein coding sequence may be ligated into 

the vector in frame \vi th the lac z coding region so that a hybrid protein is produced; 

pGEX vectors may be used to express proteins with a glutathione S-transferase (GST) 

tag. These proteins are usually soluble and can easily be purified from cells by 

20 adsorption to glutathione-agarose beads followed by elution in the presence of free 

glutathione. The vectors include cleavage sites (e. g. PreCission Protease (Pharmacia, 

Peapack, N. J. ) ) for easy removal of the tag after purification. 

[00299] for the purposes of this invention, numerous expression vector systems 

may be employed. These expression vectors are typically replicable in the host 

25 organisms either as episomes or as an integral part of the host chromosomal DNA. 

Expression vectors may include expression control sequences including, but not 

limited to, promoters (e.g., naturally-associated or heterologous promoters), 

enhancers, signal sequences, splice signals, enhancer elements, and transcription 

tennination sequences. Prefornbly, the expression control sequences are eukaryotic 

30 promoter systems in vectors capable of transforming or transfocting eukaryotic host 

cells. Expression vectors may also utilize DNA elements which are derived from 

animal viruses such as bovine papilloma virns, polyoma virus, adenovirus, vaccinia 

virus, baculovirns, retroviruses (RSV, MMTV or MOMLV), cytomegalovirus 

(CMV), or SV40 vims. Others involve the use ofpolycistrnnic systems with internal 

35 ribosome binding sites. 

[00300] Commonly, expression vectors contain selection markers (e.g., 

ampicillin-resistance, hygromycin--resistance, tetracycline resistance or neomycin 

resistance) to permit detection of those cells transformed with the desired DNA 
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5 sequences (see~ e.g.~ Itakura et al.~ US I}atent 4,704~362), Cells \vhich have 

integrated the DNA into their chromosomes may be selected by introducing one or 

more markers which allow selection of transfi.~cted host cells. The marker may 

provide for prototrophy to an auxotrophic host, biocide resistance (e.g., antibiotics) or 

resistance to heavy metals such as copper. The selectable marker gene can either be 

l 0 directly linked to the DNA sequences to be expressed, or introduced into the same cell 

by cotransfom1ation. 

[00301J A preferred expression vector is NEOSPLA (U.S. Patent No. 

6, 159, 730). This vector contains the cytomegalovirus promoter/enhancer, the mouse 

beta globin major promoter, the SV40 origin of replication, the bovine growth 

15 hormone polyadenylation sequence, neomycin phosphotransferase exon 1 and exon 2, 

the dihydrofolate reductase gene and leader sequence. This vector has been found to 

result in very high level expression of antibodies upon incorporation of variable and 

constant region genes, transfoction in cells, follovved by selection in G418 containing 

medium and methotrexate amplification. Vector systems are also taught in U.S. Pat. 

20 Nos. 5,736, 137 and 5,658,570, each of which is incorporated by reference in its 

entirety herein. This system provides for high expression levels, e.g., > 30 

pg/cell/day. Other exemplary vector systems are disclosed e.g., in U.S. Patent No. 

6,413,777. 

[00302] In other ernbodirnents the polypeptides of the invention of the instant 

25 invention may be expressed using polycistronic constructs. In these expression 

systems, multiple gene products of interest such as multiple polypeptides of multimer 

binding protein may be produced from a single polycistronic construct. These 

systems advantageously use an internal ribosome entry site (IRES) to provide 

relatively high levels of polypeptides of the invention in eukaryotic host cells. 

30 Compatible IRES sequences are disclosed in U.S. Pat. No. 6,193,980 which is also 

incorporated herein. Those skilled in the art will appreciate that such expression 

systems may be used to effectively produce the full range of polypeptides disclosed in 

the instant application. 

[00303J More generally, once the vector or DNA sequence encoding a 

35 polypeptide has been prepared, the expression vector may be introduced into an 

appropriate host cell. That is, the host cells may be transformed. Introduction of the 

plasmid into the host cell can be accomplished by various techniques well known to 

those of skill in the art. These include, but are not limited to, transfoction (including 
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5 electrophoresis and electroporation), protoplast fusion, calcium phosphate 

precipitation, cell fusion with enveloped DNA, microinjection, and infection \vi th 

intact virus. See, Ridgway, A A. G. "Marmnalian Expression Vectors" Chapter 24.2, 

pp. 470-472 Vectors, Rodriguez and Denhardt, Eds. (Butterworths, Boston, Mass. 

1988). Most preferably, plasmid introduction into the host is via e!ectroporation. The 

10 transforrned cells are grown under conditions appropriate to the production of the 

light chains and heavy chains, and assayed for heavy and/or light chain protein 

synthesis. Exemplary assay techniques include enzyme- linked immunosorbent assay 

(ELISA), radioimmunoassay (RIA), or flourescence-activated cell sorter analysis 

(FACS), immunohistochemistry and the like. 

15 !00304] As used herein, the term "transformation" shall be used in a broad 

sense to refer to the introduction of DNA into a recipient host cell that changes the 

genotype and consequently results in a change in the recipient cell. 

[00305] Along those same lines, "host cells" refers to cells that have been 

transformed with vectors constructed using recombinant DNA techniques and 

20 encoding at least one hetero!ogous gene. In descriptions of processes for isolation of 

polypeptides from recombinant hosts, the terms "cell" and "cell culture'' are used 

interchangeably to denote the source of polypeptide unless it is clearly specified 

otherwise. In other words, recovery of polypeptide from the "cells" may mean either 

from spun down \vhole cells, or frorn the cell culture containing both the medimn and 

25 the suspended cells. 

[00306J The host cell line used for protein expression is most preferably of 

mammalian origin; those skilled in the art are credited with ability to preferentially 

determine particular host cell lines which are best suited for the desired gene product 

to be expressed therein. Exemplary host cell lines include, but are not limited to, 

30 DG44 and DUXBl 1 (Chinese Hamster Ovary lines, DHFR minus), HELA (human 

cervical carcinoma), CVI (monkey kidney line), COS (a derivative of CVT with SV40 

T antigen), Rl610 (Chinese hamster fibroblast) BALBC/3T3 (mouse fibroblast), 

HAK (hamster kidney line), SP2/0 (mouse myeloma), P3.times.63-Ag3.653 (mouse 

myeloma), BFA-l cl BPT (bovine endothelial cells), RAJI (hurnan lymphocyte), 

35 PerC6, and 293 (human kidney). Host cell lines are typically available from 

commercial services, the American Tissue Culture Collection or from published 

literature. 
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[00307J In one embodiment, a host cell endogenously expresses an enzyme (or 

the enzymes) necessary to cleave an scFc linker (e.g., if such a linker is present and 

contains intracellular processing site(s)) during processing to form the mature 

polyptide. During this processing, the scFc linker may be substantially removed to 

reduce the presence of extraneous amino acids. In another embodirnent of the 

l 0 invention, a host cell is trnnsfom1ed to express one or more enzyrnes which are 

exogenous to the cell such that processing of an scFc linker occurs or is improved. 

[00308J In one embodiment an enzyme which may be endogenously or 

exogenously expressed by a cell is a member of the forin family of enzymes. 

Complete cDNA and amino acid sequences of human furin (i.e., PACE) vv·ere 

15 published in 1990. Van den Ouweland A M et al. (1990) Nucleic Acids Res. 18:664; 

Erratum in: Nucleic Acids Res. 18: !332 (1990). 

[00309] U.S. Pat. No. 5,460,950, issued to Barr et al., describes recombinant 

PACE and the coexpression of PACE with a substrate precursor polypeptide of a 

heterologous protein to improve expression of active, mature heterologous protein. 

20 [00310J U.S. Pat. No. 5,935,815, issued to van de Ven et al., likewise describes 

recombinant human furin (i.e., PACE) and the coexpression of furin with a substrate 

precursor polypeptide of a heterologous protein to improve expression of active, 

mature heterologous protein. Possible substrate precursors disclosed in this patent 

include a precursor of Factor IX. Other family mernbers in the mammalian furin/ 

25 subtilisin/Kex2p-like proprotein convertase (PC) family in addition to PACE are 

reported to include PC1/PC3, PC2, PC4, PCS/6 (hereinafter referred to simply as 

PCS), PACE4, and LPC/PC7/PC8/SPC7. While these various rnembers share certain 

conserved overall structural features, they difTer in their tissue distribution, subcellular 

localization, cleavage specificities, and preferred substrates. For a review, see 

30 Nakayama K (1997) Biochem l 327:625-35. Similar to PACE, these proprotein 

convertases generally include, beginning from the amino terminus, a signal peptide, a 

propeptide (that may be autocatalytically cleaved), a subtilisin-like catalytic domain 

characterized by Asp, His, Ser, and Asn/i\5p residues, and a Homo B domain that is 

also essential for catalytic activity and characterized by an Arg-Gly-Asp (RGD) 

35 sequence. PACE, PACE4, and PCS also include a Cys-rich dornain, the function of 

vv'hich is unknown. In addition, PCS has isoforms with and vvithout a transmembrane 

domain; these different isoforms are known as PC5B and PC5A, respectively. 

Cornparison between the amino acid sequence of the catalytic domain of PACE and 
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5 the amino acid sequences of the catalytic domains of other members of this family of 

proprotein convertases reveals the following degrees of identity: 70 percent for PC4; 

65 percent for PACE4 and PC5; 61 percent for PC1/PC3; 54 percent for PC2; and 51 

percent for LPC/PC7/PC8/SPC7" Nakayama K (1997) Biochem J. 327:625--35. 

[00311] PACE and PACE4 have been reported to have partially overlapping 

10 but distinct substrates. In particular, PACE4, in striking contrast to PACE, has been 

reported to be incapable of processing the precursor polypeptide of FTX. Wasley LC 

et aL (1993) J Biol Chem. 268:8458--65; Rehemtulla A et aL (1993) Biochemistry. 

32: 11586-900 

[00312] lLS. Pat. No. 5,840,529, issued to Seidah et al., discloses nucleotide 

15 and amino acid sequences for human PC7 and the notable ability of PC7, as compared 

to other PC farnily members, to cleave HIV gpl60 to gpl20 and gp41. 

[00313] Nucleotide and amino acid sequences of rodent PCS were first 

described as PC5 by Lusson Jet al. (1993) Proc Natl Acad Sci USA 90:6691-5 and as 

PC6 by Nakagaw·a T et al. (1993) J Biochem (Tokyo) 113:132--5. U.S. Pat No. 

20 6,380,171, issued to Day et aL, discloses nucleotide and amino acid sequences for 

human PC5A, the isoform without the transmembrane domain. The sequences of 

these enzymes and method of cloning them are known in the art 

[00314] Genes encoding the polypeptides of the invention can also be 

expressed in non-mammalian cells such as bacteria or yeast or plant cells. In this 

25 regard it will be appreciated that various unicellular non-mammalian microorganisms 

such as bacteria can also be transformed; i.e., those capable of being grown in cultures 

or fermentation. Bacteria, which are susceptible to transfom1ation, include members 

of the enterobacteriaceae, such as strains of Escherichia coli or Salmonella; 

Bacillaceae, such as Bacillus subtilis; Pneumococcus; Streptococcus, and 

30 Haemophilus infiuenzae. It will further be appreciated that, when expressed in 

bacteria, the polypeptides typically become part of inclusion bodies. The polypeptides 

must be isolated, purified and then assembled into functional molecules. 

[00315J In addition to prokaryates, eukaryotic microbes may also be used. 

Saccharomyces cerevisiae, or common baker's yeast, is the most commonly used 

35 among eukaryotic microorganisms although a number of other strains are commonly 

available. 

For expression in Saccharomyces, the plasmid YRp7, for example, (Stinchcomb et aL, 

Nature, 282:39 (1979); Kingsman et aL, Gene, 7:141 (1979); Tschemper et aL, Gene, 
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5 10: 157 (1980)) is commonly used. This plasmid already contains the TRP 1 gene which 

provides a selection marker for a mutant strain of yeast lacking the ability to grnvv in 

tryptophan, f()r example ATCC No. 44076 or PEN-1 (Jones, Genetics, 85: 12 (1977)). 

The presence of the trpl lesion as a characteristic of the yeast host cell genome then 

provides an effective environment for detecting transformation by growth in the absence 

10 of tryptophan. 

Other yeast hosts such Pichia may also be employed. Yeast expression vectors 

having expression control sequences (CK, promoters), an origin of replication, 

termination sequences and the like as desired. Typical promoters include 3-

phosphoglycerate kinase and other glycolytic enzymes. Inducible yeast promoters 

15 include, among others, promoters from alcohol dehydrogenase, isocytochrome C, and 

enzymes responsible for methanol, maltose, and ga!actose utilization. 

[00316] Alternatively, polypeptide-coding nucleotide sequences can be 

incorporated in transgenes for introduction into the genome of a transgenic animal and 

subsequent expression in the milk of the transgenic animal (see, e.g., Deboer et al., 

20 US 5,741,957, Rosen, US 5,304,489, and Meade et al., US 5,849,992). Suitable 

transgenes include coding sequences for polypeptides in operable linkage witb a 

promoter and enhancer from a mammary gland specific gene, such as casein or beta 

lactoglobulin. 

[00317] ln vitro production allovvs scale-up to give large amounts of the desired 

25 polypeptides. Techniques for mammalian cell cultivation under tissue culture 

conditions are known in the ait and include homogeneous suspension culture, e.g. in 

an airlift reactor or in a continuous stirrer reactor, or imrnobilized or entrapped cell 

culture, e.g. in hollow· fibers, microcapsules, on agarose microbeads or ceramic 

cartridges. If necessary and/or desired, the solutions of polypeptides can be purified 

30 by the customary chromatography methods, for example gel filtration, ion .. exchange 

chromatography, chromatography over DEAE-cellulose or (irmnuno-)affinity 

chromatography, e.g., after preferential biosynthesis of a synthetic hinge region 

polypeptide or prior to or subsequent to the HIC chromatography step described 

herein. An affinity tag sequence (e.g. a His(6) tag) may optionally be attached or 

35 included within the polypeptide sequence to facilitate downstrearn purification. 

[00318] In one embodiment, a host cell of the invention comprises a genetic 

construct encoding a polypeptide comprising an scFc scaffold and one or more 
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5 enzymes that can process a cscFc linker. The constrnct and the enzyme(s) can be 

expressed using a single vector or two vectors. 

[00319] In one embodiment, the invention pertains to nucleic acid molecules 

which encode a polypeptide of the invention. In one embodiment, the nucleic acid 

molecule encodes a chimeric clotting factor selected from the group consisting of 

l 0 FVII, FIX and FX and which comprises a targeting rnoiety which binds to platelets 

and optionally a spacer moiety between the clotting factor and the targeting moiety. 

In another embodiment, the invention pertains to a nucleic acid molecule 

encoding a polypeptide cornprising FVII, which FVII which comprises a 

heterologous enzymatic cleavage site activatable by a component of the 

15 clotting cascade. 

[00320] Once expressed, the chimeric clotting factor can be purified according 

to standard procedures of the art, including ammoniurn sulfate precipitation, affinity 

column chromatography, HPLC purification, gel electrophoresis and the like (see 

generally Scopes, Protein Purification (Springer--Verlag, N.Y., (1982)) and see 

20 specifically the methods used in the instant Examples. Substantially pure proteins of 

at least about 90 to 95% homogeneity are prefen-ed, and 98 to 99%1 or more 

homogeneity most prefon-ed, for pham1aceutical uses. 

IX. Methods of Administering Polypeptides of the Invention 

25 [00321] In another embodiment, the invention relates to a method of treating a 

subject with a hemostatic disorder comprising administering a therapeutically 

effective amount of an enhanced clottng factor of the Invention. 

[00322] Compositions fix adrninistration to a subject include nucleic acid 

molecules which comprise a nucleotide sequence encoding a chimeric clotting factor 

30 of the invention (for gene therapy applications) as well as polypeptide molecules. 

[00323] In one embodiment, an enhanced doting factor composition of the 

invention is administered in combination with at least one other agent that promotes 

hemostasis. Said other agent that promotes hemostasis ls a therapeutic with 

demonstrated clotting activity. As an example, but not as a limitation, hemostatic 

35 agent can include Factor V, Factor VII, Factor VITT, Factor IX, Factor X, Factor XI, 

Factor XII, Factor XIII, protbrombin, or fibrinogen or activated forms of any of the 

preceding. The clotting factor of hemostatic agent can also include anti--fibrinolytic 

drugs, e.g., epsilon-amino-caproic acid, tranexamic acid. 
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[00324J In one embodiment of the invention, the composition (e.g., the 

polypeptide or nucleic acid rnolecule encoding the polypeptide) is one in \vhich the 

clotting factor is present in active form when administered to a subject. Such an 

activated molecule may be expressed by a cell in active form or may be activated in 

vitro prior to administration to a subject. In another embodiment, the composition is 

l 0 one in \vhich the clotting factor is present in activatable frmn and the clotting factor is 

activated in vivo at the site of clotting after administration to a subject 

[00325J The chimeric dotting factor of the invention can be administered 

intravenously, subcutaneously, intramuscularly, or via any mucosal surface, e.g., 

orally, sublingually, buccally, sublingually, nasally, rectally, vaginally or via 

15 pulmonary route. The chimeric protein can be implanted within or linked to a 

biopolymer solid support that allows for the slow release of the chimeric protein to the 

desired site. 

[00326] For oral administration, the pharmaceutical composition can take the 

form of tablets or capsules prepared by conventional means. The composition can also 

20 be prepared as a liquid for example a syrup or a suspension. The liquid can include 

suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible 

fats), emulsifying agents (lecithin or acacia), non--aqueous vehicles (e.g. almond oil, 

oily esters, ethyl alcohol, or fractionated vegetable oils), and preservatives (e.g. 

methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations can also 

25 include flavoring, coloring and svv·eetening agents. Alternatively, the composition can 

be presented as a diy product for constitution with water or another suitable vehicle. 

[00327J For buccal and sublingual administration the composition may take the 

form of tablets, lozenges or fast dissolving films according to conventional protocols. 

[00328] For administration by inhalation, the compounds for use according to 

30 the present invention are conveniently delivered in the form of an aerosol spray from 

a pressurized pack or nebulizer (e.g. in PBS), \vi th a suitable propellant, e.g., 

dicb lorodifluoromethane, tricb lorofJuoromethane, dichlorotetrafluoromethane, carbon 

dioxide or other suitable gas. ln the case of a pressurized aerosol the dosage unit can 

be determined by providing a valve to deliver a metered amount Capsules and 

35 cartridges ot~ e.g., gelatin for use in an inhaler or insufflator can be formulated 

containing a powder mix of the compound and a suitable ixnvder base such as lactose 

or starch. 
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[00329J In one embodiment, the route of administration of the polypeptides of 

the invention is parenteral. The term parenteral as used herein includes intravenous, 

intraarterial, intraperitoneal, intramuscular, subcutaneous, rectal or vaginal 

administration. The intravenous form of parenteral administration is preferred. While 

all these forms of administration are clearly contemplated as being within the scope of 

l 0 the invention, a fonn for administration would be a solution for injection, in particular 

f()r intravenous or intraarterial injection or drip. Usually, a suitable pharmaceutical 

composition for injection may comprise a buffer (e.g. acetate, phosphate or citrate 

buffer), a surfactant (e.g. polysorbate ), optionally a stabilizer agent (e.g. human 

albumin), etc. However, in other methods compatible vvith the teachings herein, the 

15 polypeptides can be delivered directly to the site of the adverse cellular population 

thereby increasing the exposure of the diseased tissue to the therapeutic agent. 

[00330] Preparations for parenteral administration include sterile aqueous or 

non-aqueous solutions, suspensions, and emulsions. Examples of non-aqueous 

solvents are propylene glycol, polyethylene glycol, vegetable oils such as olive oil, 

20 and injectable organic esters such as ethyl oleate. Aqueous carriers include water, 

alcoholic/aqueous solutions, emulsions or suspensions, including saline and buffered 

media. In the subject invention, pharmaceutically acceptable carriers include, but are 

not limited to, 0.01-0.1 M and preferably 0.05M phosphate buffer or 0.8% saline. 

Other common parenteral vehicles include sodium phosphate solutions, Ringer's 

25 dextrose, dextrose and sodium chloride, lactated Ringer's, or fixed oils. Intravenous 

vehicles include f1uid and nutrient replenishers, electrolyte replenishers, such as those 

based on Ringer's dextrose, and the like. Preservatives and other additives may also be 

present such as for example, antimicrobials, antioxidants, chelating agents, and inert 

gases and the like. 

30 [00331] More particularly, pharmaceutical compositions suitable for injectable 

use include sterile aqueous solutions (where water soluble) or dispersions and sterile 

powders for the extemporaneous preparation of sterile injectable solutions or 

dispersions. In such cases, the composition must be sterile and should be fluid to the 

extent that easy syringability exists. It should be stable under the conditions of 

35 manufacture and storage and will preferably be preserved against the contarninating 

action of microorganisms, such as bacteria and fungi. The carrier can be a solvent or 

dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, 

propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures 
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5 thereof. The proper f1uidity can be maintained, for example, by the use of a coating 

such as lecithin, by the maintenance of the required particle size in the case of 

dispersion and by the use of surfactants. 

[00332] Prevention of the action of microorganisms can be achieved by various 

antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, 

l 0 ascorbic acid, thimerosal and the like. In many cases, it will be preferable to include 

isotonic agents, for example, sugars, polyakohols, such as mannitol, sorbitol, or 

sodium chloride in the composition. Prolonged absorption of the injectable 

compositions can be brought about by including in the composition an agent which 

delays absorption, for example, aluminum monostearnte and gelatin. 

15 [00333] In any case, sterile injectable solutions can be prepared by 

incorporating an active compound (e.g., a polypeptide by itself or in combination with 

other active agents) in the required arnount in an appropriate solvent \vi th one or a 

combination of ingredients enumerated herein, as required, followed by filtered 

sterilization. Generally, dispersions are prepared by incorporating the active 

20 compound into a sterile vehicle, which contains a basic dispersion medium and the 

required other ingredients from those enumerated above. In the case of sterile 

powders for the preparation of sterile injectable solutions, the preferred methods of 

preparation are vacuum drying and freeze-drying, which yields a powder of an active 

ingredient plus any additional desired ingredient from a previously sterile-filtered 

25 solution thereof The preparations for injections are processed, filled into containers 

such as ampoules, bags, bottles, syringes or vials, and sealed under aseptic conditions 

according to methods known in the art. Further, the preparations may be packaged 

and sold in the form of a kit Such articles of manufacture will preferably have labels 

or package inserts indicating that the associated compositions are useful for treating a 

30 subject suffering from, or predisposed to clotting disorders. 

[00334] The pharmaceutical cornposition can also be formulated for rectal 

administration as a suppository or retention enema, e.g., containing conventional 

suppository bases such as cocoa butter or other glycerides. 

[003351 Effective doses of the cornpositions of the present invention, for the 

35 treatment of conditions vary depending upon many different factors, including means 

of administration, target site, physiological state of the patient, whether the patient is 

human or an animal, other medications administered, and vvhether treatment is 

prophylactic or therapeutic. Usually, the patient is a human but non-human mammals 
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5 including transgenic mammals can also be treated. Treatment dosages may be titrated 

using routine rnethods knovvn to those of skill in the art to optimize safety and 

efficacy. 

!00336] In one embodiment, the dose of a biologically active moiety (e.g., 

comprising FIX) can range from about 25 to 100 IU/kg, e.g., 0.417 rng/kg to 1.67 

10 mg/kg. In another embodiment, the dose of a biologically active moiety (e.g., 

comprising FVIU) can range from about 25 to 65 HJ/kg, e.g., 0.003125 mg/kg to 

0.008125 mg/kg. In another embodiment, the dose of a biologically active moiety 

(e.g., comprising FVII), can range from about 90 to 270 ug/kg or 0.090 to 0.270 

mg/kg. 

15 !00337] Dosages can range from 1000 ug/kg to 0.1 ng/kg body weight. In one 

embodiment, the dosing range is 1 ug/kg to 100 ug/kg. The protein can be 

administered continuously or at specific tirned intervals. In vitro assays may be 

employed to detennine optimal dose ranges and/or schedules f()r administration. In 

vitro assays that measure clotting factor activity are known in the art, e. g. , STA-· 

20 CLOT VHa-rTF clotting assay. Additionally, effective doses may be extrapolated 

from dose-response curves obtained from animal models, e. g. , a hemophiliac dog 

(Mount et al. 2002, Blood 99 (8): 2670). 

!00338] Doses interrnediate in the above ranges are also intended to be within 

the scope of the invention. Subjects can be adrninistered such doses daily, on 

25 alternative days, weekly or according to any other schedule determined by empirical 

analysis. An exemplary treatment entails administration in multiple dosages over a 

prolonged period, for example, of at least six months. In sorne methods, two or more 

polypeptides may be administered simultaneously, in vvhich case the dosage of each 

polypeptide administered falls within the ranges indicated. 

30 !00339] Polypeptides of the invention can be administered on multiple 

occas1ons. Intervals between single dosages can be daily, weekly, monthly or yearly. 

Intervals can also be irregular as indicated by measuring blood levels of modified 

polypeptide or antigen in the patient i\.lternatively, polypeptides can be administered 

as a sustained release fornmlation, in which case less frequent administration is 

35 required. Dosage and frequency vary depending on the half-life of the polypeptide in 

the patient. 

!00340] The dosage and frequency of administration can vary depending on 

whether the treatment is prophylactic or therapeutic. In prophylactic applications, 
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5 compositions containing the polypeptides of the invention or a cocktail thereof are 

administered to a patient not already in the disease state to enhance the patient's 

resistance or minimize effects of disease. Such an amount is defined to be a 

"prophylactic effective dose." A relatively low dosage is administered at relatively 

infrequent intervals over a long period of time. Some patients continue to receive 

l 0 treatment for the rest of their lives. 

[00341] Polypeptides of tbe invention can optionally be administered in 

combination with other agents that are effective in treating the disorder or condition in 

need oftreatrnent (e.g., prophylactic or therapeutic). 

[00342] As used herein, the administration of polypeptides of the invention in 

15 conjunction or combination with an adjunct therapy means the sequential, simultaneous, 

coextensive, concurrent, concomitant or contemporaneous administration or application 

of the therapy and the disclosed polypeptides. Those skilled in the art will appreciate 

that the administration or application of tbe various components of the combined 

therapeutic regimen may be timed to enhance the overall effectiveness of the treatment 

20 A skilled artisan (e.g. a physician) would be readily be able to discern effective 

combined therapeutic regimens vv·ithout undue experimentation based on the selected 

adjunct therapy and the teachings of the instant specification. 

[00343] It will further be appreciated that the polypeptides of the instant 

invention may be used in conjunction or combination \vi th an agent or agents (e.g. to 

25 provide a combined therapeutic regimen). Exemplary agents with which a 

polypeptide of the invention may be combined include agents that represent the 

current standard of care for a particular disorder being treated. Such agents may be 

chemical or biologic in nature. The term "biologic" or "biologic agent" refers to any 

pharmaceutically active agent made from living organisms and/or their products 

30 which is intended for use as a therapeutic. 

[00344] The amount of agent to be used in combination with the polypeptides 

of the instant invention may vary by subject or may be administered according to 

what is known in the art. See for example, Brnce A Chabner et al., Antineoplastic 

Agents, in GOODMAN & GILMAN'S THE PHARMACOLCKllCAL BASIS OF THERAPEUTICS 

35 l 233-1287 ((Joel G. Hardman et al., eds., 9th ed. 1996). In another embodiment, an 

amount of such an agent consistent with the standard of care is administered. 

[00345] As previously discussed, the polypeptides of the present invention, 

may be administered in a pharmaceutically effective amount for the in vivo treatment 
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5 of clotting disorders. In this regard, it will be appreciated that the polypeptides of the 

invention can be fonnulated to facilitate adrninistration and promote stability of the 

active agent. Preferably, pharmaceutical compositions in accordance with the present 

invention comprise a pharnrnceutically acceptable, non--toxic, sterile carrier such as 

physiological saline, non-toxic buffers, preservatives and the like. Of course, the 

10 pharmaceutical compositions of the present invention may be administered in single 

or multiple doses to provide for a pharmaceutically effective amount of the 

polypeptide. 

[003461 In one embodiment, a chimeric clotting factor of the invention can be 

administered as a nucleic acid molecule. Nucleic acid molecules can be administered 

15 using techniques known in the art, including via vector, plasmid, Iiposome, DNA 

il1jection, e!ectroporation, gene gun, intravenously injection or hepatic artery infusion. 

Vectors for use in gene therapy ernbodirnents are known in the art. 

[00347] In keeping with the scope of the present disclosure, the chimeric 

clotting factors of the invention may be administered to a human or other animal in 

20 accordance with the aforementioned methods of treatment in an amount sufficient to 

produce a therapeutic or prophylactic effect. 

[00348] The chimeric proteins of the invention have many uses as will be 

recognized by one skilled in the art, including, but not limited to methods of treating a 

subject with a disease or condition. The disease or condition can include, but is are 

25 not limited to, hemostatic disorders. 

[003491 In one embodiment, the invention relates to a method of treating a 

subject having a hemostatic disorder comprising administering a therapeutically 

effective amount of at least one chimeric clotting factor of the invention. 

[00350] The chimeric clotting factors of the invention treat or prevent a 

30 hemostatic disorder by promoting the formation of a fibrin clot. The chimeric clotting 

factor of the invention can activate any member of a coagulation cascade. The clotting 

factor can be a participant in the extrinsic pathway, the intrinsic pathway or both. 

[003511 A chimeric clotting factor of the invention can be used to treat 

hemostatic disorders, e.g., those known to be treatable with the particular clotting 

35 factor present in the chimeric clotting factor. The hemostatic disorders that rnay be 

treated by administration of the chimeric protein of the invention include, but are not 

limited to, hemophilia A, hemophilia B, von Willebrand's disease, Factor XI 

deficiency (PTA deficiency), Factor XII deficiency, as well as deficiencies or 
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5 structural abnommlities in fibrinogen, prothrombin, Factor V, Factor VII, Factor X, or 

FactorXIH. 

[00352] In one embodiment, the hemostatic disorder is an inherited disorder. In 

one embodiment, the subject has hemophilia A, and the chimeric protein comprises 

Factor VII or Factor VIUa. In another embodiment, the subject has hemophilia A and 

l 0 the chimeric clotting factor comprises Factor VII or Factor VIIa. In another 

embodiment, the subject bas hemophilia B and the chimeric clotting factor comprises 

Factor lX or Factor IXa. In another embodiment, the subject has hemophilia B and the 

chimeric protein comprises Factor VII or Factor VUa. In another embodiment, the 

subject has inhibitory antibodies to Factor VII or Factor VIIIa and the chimeric 

15 clotting factor comprises Factor VII or Factor V Ha. In yet another embodiment, the 

subject has inhibitory antibodies against Factor IX or Factor IXa and the chirneric 

protein comprises Factor VH or Factor VIIa. 

[00353] The chimeric clotting factor of the invention can be used to 

prophylactically treat a subject with a hemostatic disorder. The chimeric clotting 

20 factor of the invention can be used to treat an acute bleeding episode in a subject with 

a hemostatic disorder. 

[00354] In one embodiment, the hemostatic disorder is the result of a 

deficiency in a clotting factor, e.g., Factor IX, Factor VIII. In another embodiment, 

the hemostatic disorder can be the result of a defective clotting factor. 

25 [00355] In another embodiment, the hemostatic disorder can be an acquired 

disorder. The acquired disorder can result from an underlying secondary disease or 

condition. The unrelated condition can be, as an exarnple, but not as a limitation, 

cancer, an autoimmune disease, or pregnancy. The acquired disorder can result from 

old age or from medication to treat an underlying secondary disorder (e.g. cancer 

30 chemotherapy). 

[00356] The invention also relates to methods of treating a subject that does not 

have a hemostatic disorder or a secondary disease or condition resulting in acquisition 

of a hemostatic disorder. The invention thus relates to a method of treating a subject 

in need of a general hernostatic agent comprising administering a therapeutically 

35 effective amount of at least one chimeric clotting factor of the invention. For 

example, in one embodiment, the subject in need of a general hemostatic agent is 

undergoing, or is about to undergo, surgery. The chimeric clotting factor of the 

invention can be adrninistered prior to or after surgery as a prophylactic. The chimeric 
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5 clotting factor of the invention can be administered during or after surgery to control 

an acute bleeding episode. The surgery can include, but is not limited to, liver 

transplantation, liver resection, or stem cell transplantation. 

[00357] In another embodiment, the chimeric clotting factor of the invention 

can be used to treat a subject having an acute bleeding episode who does not have a 

l 0 hemostatic disorder. The acute bleeding episode can result frorn severe trauma, e.g., 

surgery, an automobile accident, wound, laceration gun shot, or any other traumatic 

event resulting in uncontrolled bleeding. 

[00358] This invention is further illustrated by the following examples which 

15 should not be constrned as limiting. The contents of all references, patents and 

published patent applications cited throughout this application are incorporated herein 

by reference. 

20 

25 

EXA.MPLES 

[00359] Throughout the examples, the folknving materials and methods were 

used unless otherwise stated. 

General 11'faterials and 1lfetlwds 

[00360] In general, the practice of the present invention employs, unless 

otherwise indicated, conventional techniques of chemistry, biophysics, molecular 

biology, recombinant DNA technology, immunology (especially, e.g., antibody 

technology), and standard techniques in electrophoresis. See, e.g., Sambrook, Fritsch 

and 1\faniatis, Molecular Cloning: Cold Spring Harbor Laboratory Press (1989); 

30 i'rntibody Engineering Protocols (Methods in Molecular Biology), 510, Paul, S,, 

Humana Pr ( 1996); Antibody Engineering: A Practical Approach (Practical Approach 

Series, 169), McCafforty, fal, Irl Pr (1996); Antibodies: A Laboratory Manual, 

Harlow et al., CS.H.L. Press, Pub. (1999); and Clment Protocols in Molecular 

Biology, eds. Ausubel et al., John Wiley & Sons ( 1992). 

35 Example 1. Hekrndirm.'.ric Constructs comprising :FVH-F"c and MB9-F"c at Hu'. 

amino terminus of the second ~Fe chain 

Cloning of pSYN-FVll-·027 
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[00361J The FVII-027 constrnct comprises cscFc for cleavage when processed 

during manufacture in a cell. The construct comprises a targeting moiety, a scFv 

moiety that binds to GPIIbHia, MB9. 

!00362] Plasmid (pSYN--FVII-027) was generated for the expression FVll-·Fc 

and MB9-Fc heterodimer, where MB9 is a scFv previously shown to bind to receptor 

l 0 GPIIb/TIIa on activated platelets. Protein from pSYN-FVTT-027 is expressed in the cell 

as a single polypeptide where the C-tenninus of the FVII-Fc subunit is linked to the 

N-terminus of the MB9-Fc subunit by a (GGGGS)6x polypeptide linker. Furthermore, 

RRRRS and RKRRKR sequences were inserted at the 5' and 3' end of the 

polypeptide linker, respectively, for intracellular cleavage by proprotein convertases 

15 following the last Arg at each sequence. Consequently, cells will express a 2 chain 

FVII-Fc/MB9-Fc heterodimer where the FVU-Fc chain has a RRRRS sequence at the 

C-tem1inus, but the remainder of the linker and the RKRRKR sequence have 

otherwise been removed. 

[00363J As a first step a series of intermediate plasmid were generated using 

20 the following primers: 

llindIII-SalI-BpsEI-Fc-F 

l-\GTCA.t~GCT'fG'TCGZ-\CTCCGGP-'}J'~CTCC'TGGGCGGt\CC 

BamHI-linker-Fc-R 

CATCGGATCCCCCGCCACCGGAACCTCCACCGCCTGATCCACCCCCACCTGATCCGCCGCCACCTTTAC 

25 CCGGAGACAGGGAGAGG 

Bcll-Fc:-F 

CAGTC T TGATCAGACAAAAC TC:ACACATGC C CACC 

scFc-EcoRl-R 

P}.C TGl\.C GAAT TC TCAT TT AC CC GGAGI~ .. c1~,.GGGP}.G 

30 HindIII-Kozak-FVII-F: 

CGt\CA.t~GCTTGCCGCCl-\CCATGGTCTCCCZ-\GGCCCTCAGG 

FVII--HC--B:c;pEI -·R: 

AGGF'"GTTCCGGAGCTGGGCF'"cc;c;TGGGCATGTGTGAGTTTTGTCGGATCCCCCGC:c:..sccGGAACCTCCF'" 

CCGCCTGATCCACCCCCACCTGATCCGCCGCCACCGGACCCACCTCCGCCGGAGCCACCGCCACCGGGA 

P}.ATGGGGC TCGCJ~,_GGP}.GG 

A 50 ul PCR reaction was carried out with 25 pmol of HindIII-SalI-BpEI-Fc-F and 

BamHI-linker-Fc-R and template pSYN-Fc-001 using the following cycle: 95° C 2 

minutes; 30 cycles of (95° C 30 seconds, 54° C 30 seconds, 72° C 1 minute). The 

expected sized band(-~ 700 bp) 'Nas gel purified vvith a Gel Extraction kit (Qiagen, 

40 Valencia, Calif) and cloned into the HindlII and BarnHI restriction sites of 
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5 pBUDCE4 (lnvitrogen, Carlsbad, Calif.) to generate intermediate pSYN-FVll-·007. 

Primers HindTII-SalI-BpEI-Fc-F and BarnHI-linker-Fc-R amplify the Fe region 

starting at amino acid 221 (EU numbering) and add a HindIII and a SalI restriction 

enzyme site immediately upstream of site Fe region, as well as a DNA fragment 

encoding a (GGGGSi4,, linker followed by a BamHI site immediately downstream of 

10 the Fe coding region. Next, a 50 ul reaction was caJTied out \vi th 25 pmol of BclI-Fc-F 

and scFc-EcoRI-R, and template pSYN-Fc-011 using the same cycles as above. The 

expected sized band (-700 bp) was gel purified as above, cut vvith restriction enzymes 

BamHI and EcoRI, and cloned in the BcH/EcoRI restriction sites of pSYN-FVII-007 

to generate the intermediate plasmid pSYN-FVIl-008. The primer pair BclI-Fc-F and 

15 scFc-EcoIU-R amplifies the Fe region while adding a Bell and EcoRI restriction sites 

immediately upstream and downstrearn of the Fe coding region, respectively. To 

generate the last intermediate plasmid, a 50 ul PCR reaction was carried out \vi th 25 

pmol of Hindlll-Kozak-FVII-F and FVU-HC-BspET-R and template pSYN-FVII-001 

using the following cycle: 95° C 2 minutes; 30 cycles of (95° C 30 seconds, 5 5° C 30 

20 seconds, 72° C 90 seconds). The primer pair amplifies the FVII coding region while 

adding a DNA fragment at the 3' end of the molecule encoding a (GGGGS)6x 

polypeptide linker followed by a fragrnent of the Fe region ending at amino acid 221 

(EU numbering). Primer HindIII-Kozak-FVII-F generates a HindllI restriction site at 

the 5' of the molecule followed by a Kozak sequence directly upstream of the FVll 

25 coding region. The FVH-I-TC-BspEI-R primer introduces DNA encoding the 

polypeptide linker as well as the Fe portion. The expected sized band(~ 1500 bp) was 

gel purified as above and cloned into the HindIII/BspEI sites of pSYN-FVll-008 to 

generate pSYN-FVII-011. 

[00364] Next, 2 DNA fragrnents were synthesized: Genescript-FVII-027-1 and 

30 Genscript-FVII-026-2. Genescript-FVII-027-1 consists of a lJNA fragment encoding 

a portion of the Fe region (starting at nucleotide 1306, EU numbering) followed by 

the sequence RRRRS-(GGGGS)6x-RKRRKR followed by a portion of the MB9 scFv 

(residues 1-142). An EcoRI site was introduced in the coding sequence ofMB9 using 

the degeneracy of the genetic code to preserve the proper amino acid sequence and 

overlaps the last 6 bases of Genescript-FVII-027-1. In addition, the first 6 bases at the 

5' include a SapT site found within the Fe region. Genscript-FVH-026-2 consists of a 

DNA fragment encoding a portion of the 1v1B9 (residues 143-273) followed by a 
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5 (GGGGS)6x polypeptide linker followed by the Fe region and an EcoRI site. An 

EcoRI site was introduced in the coding sequence of MB9 using the degeneracy of the 

genetic code to preserve the proper amino acid sequence and overlaps the first 6 bases 

of Genescript-FVII--026--2. 

[00365] Genescript-FVH-027-1 was cloned into the Sapl and EcoRI sites of 

10 pS'{N-FVH-011 to generate pSYN-FVII-036. Next, Genscript-FVIT-026-2 was 

cloned into the EcoRI site of pSYN-FVII-036 to generate pSYN-FVII-027. Correct 

orientation of the last cloning step was confirmed by restriction enzyme analysis and 

DNA sequencing. 

Example 2. Hekrndirm.'.ric Constructs comprising FVH-F"c and MB9-F·c~ MB9 at 

15 the earboxy terminus of the second ~Fe chain 

Cloninf! of FVII-037 

[00366] The FVII-037 construct is made using an scFc scaffold \vhich is not 

cleaved during processing. In this construct the targeting moiety, again the MB9 scFv 

which binds to GPllbIIIa is attached to the c-terminus of the second Fe moiety. 

20 [003671 Synthesis of DNA fragment Genscript-FVII-037 was outsourced 

(Genscript) This fragment comprises a portion of the Fe region (residues 434 to 447, 

EU numbering) followed by a (GGGGS)4x polypeptide linker and the MB9 scFv. A 

Sapl/EcoRI fragment of Genscript-FVH-037 was subdoned into the SapI/EcoRI of 

pS'{N-FVH-011 (refer to P0830) to generate and intermediate construct. A SapI 

25 fragment from pSYN-FVII-011 vvas subcloned into the SapI sites of the intermediate 

construct to generate pS YNFV ll--03 7. 

Example 3. Heterndimeric Constructs comprising FVH-Fc and a peptide against 

GPib at the carboxy terminus of Hu'. sei:.~ond ~Fe chain 

C.ls2n,tng __ QfJJi_E_n_S.);]~J'.~YJI~JHJj_n_t.r;.Im.r;.gj_~1y; __ g_QmJr1J.r;J 

30 [00368] In order to make this construct, the FVII--041 construct was first made 

as an intermediate. Synthesis of DNA molecule Genscript-FVTI-041 was outsourced 

(Genscript). This fragment was digested with SapT and cloned into SapT sites of 

pSYN--FVIl-011 to generate pSYN--FVII--041. This process introduces a unique Sall 

site (residues 412-413 EU numbering, GTG GAC to GTC GAC) in the second Fe. 

35 Cloning of pSYN-FVII-044-, -045 and -046. 

[00369] The FVII-041 construct was used as the starting material to generate 

several constrncts that comprise targeting moieties vvhich are peptides that bind to 

GPib. The PS4 peptide is used in the -044 construct, the OSl peptide in the -045 
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5 construct, ad the OS2 peptide in the --046 construct. ln these constrncts an scFc 

scaffold is used and the peptides are attached via a linker to the C-tenninus of the 

second Fe moiety. 

[00370] Synthesis of Genscript-FVII-044, -045 and -046 was outsourced 

(Genscript). These DNA fragrnents were cleaved with SalUEcoRI and subcloned into 

l 0 the SalT/EcoRI sites of pSY~-FVII-04 l to generate pS\'N-FVII-044, -045 and -046. 

Example 4. Heterodimeric Constructs comprising ~FVH-l''c and a peptide against 

GPih at the amino terminus of the second Fe chain 

Cloning of the pSYN-FVU-043 intermediate. 

[00371] In order to make this construct, the FVII-043 construct was first made 

15 as an intermediate. Synthesis of DNi\ fragment Genscript--FVII-043 was outsourced 

(Genscript). This fragment cornprises a DNA rnolecu!e encoding a portion of the Fe 

region (residues 232 to 447, EU numbering) followed by a (GGGGS)4x polypeptide 

linker and another portion of the Fe region (residues 221to238, EU numbering). This 

DNA .. fragment vvas digested with BspEI and Rsrll and subcloned into the BspEI/RsrII 

20 sites of pSYN-FVII-042 to generate pSYN-FVII-050. This process introduces a 

unique Sall site (residues 412-413 EU numbering, GTG GAC to GTC GAC) in the 

first Fe. A Hindlll/EcoIU fragment of pSYNFVII--050 was subcloned into the 

HindIII/EcoRI sites ofpSYN-FVU-011 to generate pSYN-FVII-043. 

Cloning ofpSY~-FVII-047, -048 and-049. 

25 [00372] The FVII-043 construct 'Nas used as the starting material to generate 

several constructs that comprise targeting moieties which are peptides that bind to 

GPib. The PS4 peptide is used in the -047 construct, the OSl peptide in the -048 

construct, and the OS2 peptide in the -049 construct. Tn these constructs an scFc 

scaffr)ld is used and the peptides are intei1Josed between the scFc linker and a linker 

30 which is attached to to the N--terminus of the second Fe moiety. 

[00373] Synthesis of DNA rnolecules Genscript-FVII-047, -048 and-049 was 

outsourced (Genscript). A Sal/RsrII fragment from Genscript-FVII-047, -048 and -

049 was subcloned into SalI/RsrII sites of pSYN--FVII--043 to generate pSYN-FVH--

047, -048 and 049, respectively. 

35 Example 5. Hekrndirm.'.ric Constructs comprising a Gla-delekd J<'VH-Fc and a 

targeting molecule 

Cloning of the FVll--028 intermediate 
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[00374J In order to make this constrnct, the FVII-028 constrnct was first made 

as an intermediate. Synthesis of DNA fragment Genscript-FVH-028 was outsourced 

(Genscript). This fragment was cut with HindIU/XbaI and subcloned into pSYN­

FVII-011 to generate pSYN-FVIl--028. 

Cloninf! of FVII-053 

l 0 [00375] The FVII-028 construct was used as the starting material to generate a 

construct that comprises a targeting moiety and employs a clotting factor that lacks a 

Gla domain. For this constrnct, amino acids 1--35 were removed from FVII and an 

RKRRKR insertion was added after residue Rl 52 (WT FVII numbering) to facilitate 

intracellular activation. The MB9 scFv served as the targeting moiety. 

15 [00376] DNA molecule Genscript--FVII-025 was outsourced and an 

XbaI/BsivVI fragment from this molecule was subc!oned into XbaI/BsiWI sites of 

pS'{N-FVH-028 to generate pSYN-FVII-053 

20 

Example 6. Heterodimeric Constructs comprising a :Factor VU heavy and light 

chains as two separate polypeptides. 

[00377J The FVII-024 constrnct is one in which the heavy and light chains of 

factor FVU are not contiguous in a single chain molecule. The construct employs 

cscFc sucb that the cscFc linker is cleaved by proteases in the trans-Golgi network 

25 This cleavage results in linker removal as well as activation of FVII, resulting in the 

expression of activated FVUaF c. 

[00378] The coding sequence of FVIT was obtained by reverse transcription 

coupled to polymerase chain reaction from a human liver mRNA library (Ambion, 

Austin, Texas) using the following primers: 

30 Fl/II--F'l 

35 

GGGc\c\TC;TCl\l\Cl-\.GGCl-\GGG 

FVII--P.l 

CTTGGCTTTCTCTCCACAGGC 

[00379J A 50 µl reaction was carried out with 10 pmol of each primer using the 

Superscript One-step RT-PCR vv·ith Platinum Taq system (Invitrogen, Carlsbad, 

Calif.) according to the manufacturer's standard protocol in a MJ thermocycler. The 

cycle used was 50° C for 30 minutes for the reverse transcription followed by 
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5 denaturing at 94° C for 2 minutes and 30 cycles of (94 ° C 30 seconds, 53 ° C 30 

seconds, 72° C 90 seconds) followed by 10 minutes at 72° C Tbe expected sized band 

(~1400 bp) was gel-purified with a Gel Extraction kit (Qiagen, Valencia, Calif.) and 

cloned in pCR2. l TOPO using the TOPO TA Cloning kit (Invitrogen, Carlsbad, 

Calif) to produce the intennediate plasmid pSYN--FVII--001. To construct a plasmid 

10 for the expression of a two-chain FVII-Fc and Fe heterodirner, the FVII coding 

sequence was PCR-arnplified using the following primers: 

llindIII-Kozak-FVII-F 

CGACAAGC TTGCcc;c:cACCATGGTC TCCCAC;c;ccc TCAGG 

B~;pE' I-Fc-FV I I-R 

15 CGN::TCCGGAGC TGGGCl'~CGGTGGGCATGTGTGl"-GTTTTGTCGGGl',J\l\TGGGGCTCGCAGG 

[00380] The forward primer HindIII-Kozak-FVII-F adds a Hindin restriction 

site followed by a Kozak sequence immediately upstream of the FVII coding region. 

The reverse primer Bspd-Fc--FVII -R adds a fragment of the constant region of lgG 1 

(the Fe region) comprising amino acids 221-233 (EU numbering). This process also 

20 incorporates a BspEI restriction site at amino acids 231-233 using the degeneracy of 

tbe genetic code to preserve the correct amino acid sequence (EU numbering). A 50 ul 

reaction vvas can-ied out with 15 pmol of each primer and template pS YN-FV 11--001 

using Platinurn Pfx DNA Polymerase system according to manufacturer's protocol in 

a MJ Thermocycler using the fr)lhnving cycles: 95° C 2 minutes; 30 cycles of (95° C 

25 15 seconds, 49° C 30 seconds, 68° C 90 seconds); 68° C 10 minutes. Plasmid pSYN­

FIX-027 (pBUD FIXFc/Fc) was digested with HindIII and BspEI and the expected 

sized band for the vector (approximately 5800 bp) was purified away from the FIX 

insert (expected size band approximately 1480 bp) with a Ge! Extraction kit (Qiagen, 

Valencia, Calif.). Next, the PCR-amplified FVII sequence \Vas subcloned into Hindm 

30 and EcoRI sites of the vector derived from pS YN-FIX--027 after removing the FIX 

insert This generated pSYN-FVII-002 (pBllD FVIIfc/Fc). Next, A (GGGGS)6x 

polypeptide linker \Vas added between FVII and the Fe region coding sequences in 

pSYN-FVII-002 using the following primers: 

FVII-linket:-F': 

CATCCCCAGCACGTACGTCC 

Fl/II--Linker--1<.: 

GGGCl~TC;TC;T(;}\G'T'TT'T'GTCTC;ATCCCCCGCCl-\CCGGc\ACCTCCl-\.CCGCCTGc\TCCP).CCCCCl\.CCT'GAT 

CCGC c GCCACCGGACCCACC TC CGCCGGJ~,_GCCP~CCGC c;~cc GGGJ~,.1~,.A TGGGGC TC GCAGGJ~,_GG 

Fc-linker-F: 
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5 GJ\ Cl~":.l~":.l-\l-\C TC t\C AC.t~TGCCCl~":.CC 

Fc--linker--R: 

GCAGAATTCTCF'"TTTACCCGGAG 

[00381] Two 12 µl PCR reactions were carried out with either 12 pmol of 

FVll-linker-F and FVII-Linker-R (reaction l) or Fc-linker-F and Fc-linker-R (reaction 

10 2) using Expand High Fidelity System (Boehringer Mannheim, Indianapolis, Ind") 

according to manufacturer's standard protocol in a MJ Therrnocycler. The first and 

second reactions were caffied out with l µg of pSYN-FVII-002 as template using the 

following cycle: 94 °C, 2 minutes; 14 cycles of (94°C, 30 seconds, 55°C, 30 seconds, 

72°C. 2 minutes); 72°C. 10 minutes. The expected sized bands (532 bp for reaction 1 

15 and 670 bp for reaction 2) were gel purified with a Ge! Extraction kit (Qiagen, 

Valencia, Calif.), then combined in a PCR reaction with 25 pmol of FVII-linker-F and 

Fc--linker--R as before, but with 30 rounds of amplification. The expected sized band 

(1200 bp) was gel purified with a Ge! Extraction kit (Qiagen, Valencia, Calif) and 

digested with restriction enzymes KpnI and Eco RI. The expected sized band (920 bp) 

20 'Nas gel purified as before and cloned into the KpnT/EcoRI sites of pSYN-FVII-002 to 

generate pSYN--FVII--003 (pBUD FVIIFc/6x(GGGGS)/Fc). 

Cloninf! of pSYN-FVII-024 to express a two-chain heterodimer 

[00382] Plasmid (pSYN-FVII-024) \Vas generated for the expression of a two-

chain beterodimer where one chain consists oftbe FVII light chain (residues 1-152) 

25 followed by a (GGGGS)iix linker followed by the Fe region, while the other chain 

contains a FVTT heavy chain (residues 153 to 406) followed by a (GGGGS)6x linker 

followed by the Fe region. The plasmid is designed to express the heterodimer as a 

single polypeptide where the C--tem1inus of the FVII heavy chain--linker--Fc chain is 

connected to the N-terminus of the heavy chain-linker-Fe chain by the following 

30 polypeptide sequence: RRRRS-(GGGGS) 6x-RKRRKR, \vhere the RRRRS and 

RKRRKR sequences are proprotein conveiiase cleavage sites. Intracellular cleavage 

by proprotein conve1tases following the last Arg at each cleavage site can result in 

removal of the polypeptide linker. Consequently, cells will express a 2 chain 

heterodimer where the FVII light chain-linker-Fe chain has a RRRRS sequence at the 

35 C--tenninus, but the remainder of the linker and the RKlUlKR sequence have 

otherwise been removed" Construction of the pSYN-FVII-024 and several 

intennediate plasmids required the use of the following primers: 

HindIII-SalI-BpEI-Fc-F 
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5 AGTCAAGCTTGTCGACTCCGGAACTCCTGGGCGGACC 

BarnHI-linker(PACEl)-Fc-R 

CATCGGATCCCCCGCCACCGGAACCTCCACCGCCTGATCCACCCCCACCTGATCCGCCGCCACCGCTCC 

GGCGGCGCCGTTTACCCGGAGACAGGGAGAGG 

llindIII-Kozak-FVII-F 

10 CGACAAGCTTGCCGCCACCATGGTCTCCCAGGCCCTCAGG 

BspEI-Fc-linker-FVIILC-R 

GI~~GT TCCGGAGC TGGGCI~~CGGTGGGCATGTGTGAGTT TTGTC TGl-~ TC cc CCGCCACCGGAI-~c c TC cz~~CC 

GCCTGATCCACCCCCACCTGATCCGCCGCCACCGGACCCACCTCCGCCGGAGCCACCGCCACCTCGGCC 

TTC;GGG'TT'T'GCTGC; 

15 BarnHI-2xlink-pace-IB:-F 

CAGTCTGGATCCGGCGGTGGAGGTTCCGGTGGGGGTGGATCAAGGAAGAGGAGGAAGAGGATTGTGGGG 

c;c;Cl-\.l-\.GGT'GTGCC 

Fc--EcDRI--R 

ATGTCTGAATTCTCATTTACCCGGAGACAGGGAGAGG 

20 [00383] To generate the first intermediate plasmid, a PCR reaction was 

perforrned with 25 pmo! of primers HindIII-Sall-BpEI-Fc-F and BamHI­

linker(PACEl )-Fc-R and template pS'{N-Fc-00 l using Expand l-ligh Fidelity System 

(Boehringer 1\fannbeim, Indianapolis, Ind.) according to manufacturer's standard 

protocol in a MJ Thermocycler. The following cycles were used: 95° C 2 minutes; 30 

25 cycles of (95° C 30 seconds, 58° C 30 seconds, and 72° C l minute); 72° C l 0 

minutes. The correct sized band (approximately 730 bp) was gel purified as above and 

cloned into the I-TindIII/BarnHI sites of pBUDCE4 vector (Invitrogen, Carlsbad, 

Calif.), generating pSYN-FVII-014. PCR amplification with primers HindHI-Sall­

BpEI--Fc--F and BamHl--linker(Pi\.CEl)-Fc-R generated a DNA fragment encoding a 

30 portion of the Fe region (Amino A X-Y) followed by an RRRRS sequence and 

(GGGGS)2x polypeptide linker. Primer HindIII-SalI-BpEI-Fc-F introduces a HindIII 

and Sall restriction site at the 5' end of the molecule, while primer BamHI­

linker(PACEl )-Fc-R introduces a BamHI at the 3' end that overlaps the codons 

encoding the last 2 residues of the GGGGS linker (residues GS with codons GGA 

35 TCC) . Next, another PCR reaction was perfonned as above with primers HindIII­

Kozak--FVII-F and BspEl--Fc--linker-FVHLC-R and template pSYN--FVIl-002 using 

the same conditions described for cloning of pSYN-FVII-014, but with an annealing 

ternperature of 57° C The expected sized band (approxirnately 700 bp) \Vas gel 

purified and cloned into the Hindin and Bspm sites of pSYN-FVU-014 to generate 

40 pS'{N-FVH-023. Primers HindIH-Kozak-FVII-F and BspEI-Fc-linker-FVHLC-R 
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5 amplified a DNA, fragment encoding the FVII light chain followed by a (GGGGS)iix 

polypeptide linker and a portion of the Fe region up to amino acid 232 (EU 

numbering). Primer HindIII-Kozak-FVII-F introduces a HindIII restriction site at the 

5' end of the molecule follovved by a Kozak sequence while primer BspEI--Fc--linker-­

FVIILC-R adds a BspeI site at the 3' end of the molecule. 

l 0 In the final step a PCR reaction \Vas carried out as above with primers BamHI-

2xlink-pace-HC-F and Fc-EcoRI-R and template pSYN-FVII-003 witb the following 

cycles: 95° C 2 minutes; 30 cycles of (95° C 30 seconds, 55° C 30 seconds, and 72° C 

2 minute): 72 ° C 7 minutes. This PCR reaction generated a DNA molecule encoding 

a (GGGGShx polypeptide linker followed by a RKRRKR sequence followed by the 

15 FVII heavy chain. Primers BarnI·H-2xlink-pace-HC-F and Fc-EcoRI-R introduce a 

Barn HI site and an EcoRI site at the 5' and 3 'end of the molecule, respectively. The 

expected sized band (approximately l 600 bp) was cloned into the BamHI and Eco RI 

sites of pSYN-FVII-023 to generate pSY""N-FVII-024. 

20 Cloning of intermediate p_SYN-F'V H-073 

A silent rnutation was introduced in the first Fe moiety of FVU-024 by PCR-based 

site-directed mutagenesis methods, resulting in the generation of a SalI site at DNA 

region encoding amino acids in position 412 and 413 (EU numbering). This generated 

the intermediate construct FVII-073 

25 Cloning of pSYN-FVU-057 

Tbe synthesis of tbe DNA sequence comprising nucleotides from tbe SalI to BsiW1 

sites ofpSYN--FVII-057 was outsourced. This DNA was subcloned into the 

SalI/BsiWI sites of pSYN-FVII-073 to generate pSYN-FVII-057 

Cfoning of pSYN-FVU-058, pSYN-FVH-059, pSYN-FVH-060, pSYN-FVH-061 

30 and pSYN-J<'VH-062 

These constructs were cloned as described for pSYN-FVH--057 (outsourced synthesis 

of DNA frorn SalI to BsiWI and subcloned into pSYN-fVII-073) 

Cloning of pSYN-FVH-066 

The synthesis of the DNA sequence comprising nucleotides from the Sall to RsrII 

sites of pSYN-FVII-066 was outsourced. This DNA was subcloned into the Sa!I/RsrII 

sites ofpSYN-FVII-043 to generate pS'{N-FVH-066 

Cloning of pSYN-J<'VU-067 
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5 The synthesis of the DNA sequence comprising nucleotides from the Sall to EcoRl 

sites of pSYN-FVII-067 was outsourced. This DNA was subcloned into the 

SalI/EcoRI sites of pSYN-FVll-041 to generate pSYN-FVH-067 

Cloning of pS YN-F"Vll-090 

The synthesis of the DNA sequence comprising nucleotides frorn the BamHI to 

10 BsiWI sites of pSYN-FVII-090 was outsourced. This DNA \Vas subcloned into 

pSYN-FVH-061 by 3-vv·ay ligation (where the outsourced DNA was cut with 

BamHI/BsiWI and pSYN-·FVII--061 with BamHI/BsiWI/Notl) to generate pSYN­

FVII-090 

Cloning of pSYN-FVH-100 

15 A portion (amino acids 311 to 322 of the FV 11 mature sequence) of the 170 loop of 

FVII was replaced with the 170 loop of trypsin (amino acids EASYPGK). This 

mutation was introduced by standard overlapping PCR methods using the pSYN­

FVll-090 as template and backbone structure to generate pSYN-FVII-100 

Cloning of pSYN-FVlI-115 

20 A triple point mutation (Vl58D, E296V and M298Q; mature FVII sequence 

numbering) was introduced into the FVII coding region of pSYN-FVH-090 by PCR­

based site-·directed mutagenesis to generate pSYN-·FVII--115 

Cloning of pSYN-FVH-118 

The synthesis of the DNA sequence comprising nucleotides from the XbaI to Bsi\VI 

25 sites ofpSYN-FVII-118 was outsourced. This DNA was subcloned into the 

Xbal/BsiWI sites of pSYN-FVll-·011 to generate pSYN-FVII-118 

Cloning of pSYN-FVU-U 9 

The synthesis of the DNA sequence comprising nucleotides from the XbaI to BsiWI 

sites of pSYN-FVII-119 was outsourced. This DNA was subcloned into the 

30 XbaI/BsiWI sites of pSYN--FVIl-011 to generate pSYN-·FVII--119 

Cfoning of pSYN-FVU-127 

A DNA fragment comprising the 170 loop of trypsin 'Nas generated by PCR using 

pSYN--FVIl-100 as template. This PCR reaction generated BsiWI and BspEl 

restriction sites at the 5' and 3', respectively. The DNA fragrnent was subcloned into 

35 the BsiWI/BspEI sites of pSY"N-FVII-118 to generate pSYN-FVII-127. 

Cloning of pS YN-F"IX-042 
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5 A Hindlll/BspEl fragment from pSYN-·FlX-030 (as described in US Patent 7566565) 

was subcloned into the HindIII/BspEI sites ofpSYN-FVII-011 to generate pSYN­

FIX-042 

Cloning of pS YN-F'IX-068 

A HindIII/BspEI fragment from pSYN-FIX-030 (plasmid described in full in 

10 US7566565) was subcloned into the HindIII/BspEI sites of pSY'N-FVII-066 to 

generate pSYN-FIX-068 

Cloning of pSYN-FlX-088 

A BspEI-EcoRl fragment frorn pSYN-FIX-067 was subcloned into BspEI-EcoRI sites 

of pSYN-FIX-053 to generate pSYN-FIX-088 

15 Cloning of pSYN-F'IX-089 

A BspEI-EcoRI fragment from pSYN-FIX-048 was subc!oned into BspEI-EcoRI sites 

of pSYN-FIX-053 to generate pS\'N-FTX-089 

Cloning of pSYN-~'lX-090 

A DNA fragment comprising the FIX coding region from the XbaI site to the C-

20 terminus of the protein followed by a 6x(GGGGGS) linker, the SCE5 coding 

sequence and an EcoRl site was outsourced for synthesis and subcloned into the 

XbaI/EcoRI sites ofpSYN-·FlX-053 to generate pSYN-FL\'..-·090. The SCE5 sequence 

is set forth below: 

l-\Q\7 Q LQ Es (~{~(~LV"Q PGGS LRL ~~ Ci\J\sc; FMF s R.Y1-\MSWVR.QJ\ pc; KC; p EW\l SG I~~ GS c;C~·S TYYJ-\D S\'KGRF 

25 TVSRDNSKNTLYL·;:1MNSLHl~EDTll\7YYCJl ... RGATYTSRSD\'PDQTSFDYWGQGTL\1T\7SSGSJl ... SAPKLEE 

CEFSEJ.1~RVSELTQDPAVS'lALC~QTVRITCQGDSLRNFYP.~SWYQQKPGQAPTL\7IYGLSKRPSGIPDRFS 

l-\S s ~~GNTJ\SLTI TGJ-\.Ql-\EDEI~~DYYC~LL YYC";GGQQG\7FGc;c;TKL'rVLRQE)K1\.1')~P ~~VTL FP PS SJ-\.]-\. 

Cloning of pSYN-FVII-094 

A DNA fragment comprising a sequence encoding a 6x(GGGGS) linker folknved by 

30 tbe SCE5 coding sequence was synthesized (outsourced) and cloned into the 

EcoRV/EcoRl sites of a pSYN-FVII-·011 variant that had been previously modified to 

generate an EcoRV site at the C-terrnim1s of the FVII coding region 

Cloning of pSYN-~'VU-088 

The synthesis of the DNA sequence comprising nucleotides from the Sall to RsrH 

35 sites of pSYN-FVII-088 was outsourced. This DNA was subcloned into the SalI/RsrII 

sites of pSYN-FVII-066 to generate pSY'N-FVII-088 

Cloning of pSYN-FVH-125 

A DNA fragment was PCR amplified from pSYN-FVII-088, comprising the i\.P3 

region and part of the linker. This PCR reaction generated BamHI and Eco RI sites at 
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5 the 5' and 3' of the DNA fragment, respectively. This DNA fragment vvas subcloned 

into the BamHT/EcoRI sites ofpSY~-FVII-01 l to generate pS\'N-FVII-125 

Cloning of pSYN-FVHI-041 

The coding sequence of human recombinant B-domain deleted FVIII was obtained by 

reverse transcription-polymerase chain reaction (RT-PCR) from human liver poly A 

10 RNA (Clontech) using FVIH-specific primers. The FVIIT sequence includes the 

native signal sequence for FVHt The B-domain deletion starts after serine 743 

(S743; 2287 bp) and ends before glutamine 1638 (Q1638; 4969 bp) for a total deletion 

of 2682 bp (SQ version). 

The coding sequence for human recombinant Fe was obtained by RT-PCR 

15 from a human leukocyte cDNA library (Clontech) using Fe specific primers. Primers 

were designed such that the B-dornain deleted FVIII sequence was fused directly to 

the N-tem1inus of the Fe sequence with no intervening linker. The FVTIIFc DNA 

sequence was cloned into the mammalian dual expression vector pBUDCE4. J 

(Invitrogen) under control of the CMV promoter. 

20 A second identical Fe sequence including the mouse Igk signal sequence was 

obtained by RT-PCR and cloned downstream of the second promoter, EFlct, in the 

expression vector pBUDCE4.l. This final construct was designated pSYN-FVlII-· 

013. 

A second plasmid was created from similar constrncts using PCR and standard 

25 molecular biology techniques, in order to express rFVIIIBDD-Fc-Fc in vv'hich the 

rFVlIIBDDFc coding sequence was fused to the second Fe sequence with a 

(GGGGS)4 linker, allowing for production of only the rFVIIIBDD-Fc monomer­

dimer hybrid in transient transfection. This construct was designated pSYN-FVIII-

041. 

30 Cloning of pSYN-FVIH-049 

Generated intermediate pSY~-FVIII-048 by cloning NheT/XhoI fragment from 

pBUD-CE4.1 into pSYN-FVIII-013. The synthesis of a DNA fragment comprising 

the region from RsrII to XbaI sites of pSYN--FVIII-049 was outsourced. This 

fragment was subcloned into the RsrII/XbaI sites of pSYN-fVIII-048 to generate 

35 pSY~-FVIII-049 

Cloning of pS YN-F'VHI-108 

A SallJRsrlI fragment from pSYN-FVll--066 was subcloned into pSYN--FVIII-049 to 

generate pSYN-FVIII-108 
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5 Example 7. Additional Attempts at Expression of Activated Constructs 

[00384] Several other constructs were made with the goal of expressing 

activated FVII. However, these constructs did not successfully express activated 

molecules. By Western blot it was demonstrated that that the FVII heavy chain 

cannot be expressed with a free N terrninus using a common method of fusing a 

10 heterologous signal peptide to the N-terminus of the heavy chain . 

. GJm:ij_ng_Qfn.S_Y_N::E_~]I:.Q1Q 

15 

[00385J The FVII-010 construct is one in which the heavy chain of factor VII 

was expressed in the context of an scFc scaffold and the light chain was expressed 

separately. 

[00386] PCR-amplify with primer pairs FVII-HC-Hind3--lggKss--F/FVII-HC-

BspEI-R, using pSYN-FVII-001 (see supra.). Clone in BspEI/HindIII sites ofpSYN­

FVII-008 (see supra), generating pSY~-FVII-009. 

[00387] PCR amplify FVU light chain from pSYN-FVII-003 (refer to P0830) 

with primers FVII-LC-Noff-F/ FVII-LC-XhoI-R and clone in pSYN--FVII-009 to 

20 generate pSYN-FVII-010 

Primers 
FVII-HC-BspEI-R 
AGGAGTTCCGGAGCTGGGCACGGTGGGCATGTGTGAGTTTTGTCGGATCC 
CCCGCCACCGGAACCTCCACCGCCTGATCCACCCCCACCTGATCCGCCGCC 

25 ACCGGACCCACCTCCGCCGGAGCCACCGCCACCGGGAAATGGGGCTCGCA 
GGAGG 

FVII-HC-Hind3-lggKss-f 
ACTGACAAGCTTGCCGCCACCATGGAGACAGACACACTCCTGCTATGGGT 

30 ACTGCTGCTCTGGGTTCCAGGTTCCACTGGTATTGTGGGGGGCAAGGTGTG 
c 

FVII-LC-NotT-F 
ACTGACGCGGCCGCGCCGCCACCATGGTCTCCCAGG 

FVII-LC-Xho T-R 
ACTGACCTCGAGTTATCGGCCTTGGGGTTTGCTGG 

40 Cloning ofpSYN-FVII-013 
[00388] The FVII-013 construct is one in which the light chain was expressed 

in the context of an scFc scaffold and the heavy chain was expressed separately. 

[00389] PCR-amplify \vi th primer pair FVTT-LC-linker-BarnHI-R/ Hind.III-

Kozak-FVII-F from pSYN-FVII-001 (refor to P0830) and clone in BarnHT/Hindlll 
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5 sites of pSYN-FVll-·011, generating pSYN-FVll-·012. PCR-amplify FVll-·HC from 

pSY'N-FVII-009 using primer pair FVII-HC-NotT-F/FVII-l-IC-XhoI-R ad subclone in 

pS YN-FVII-012 to generate pSYN-FVII-013 

Primers 
10 FV ll--LC-6xlinker--BamHI­

RACTGACGGATCCCCCGCCACCGGAACCTCCACCGCCTGATCCACCCCCA 
CCTGATCCGCCGCCACCGGACCCACCTCCGCCGGAGCCACCGCCACCTCG 
GCCTTGGGGTTTGCTGGC 
Hindlll·-Kozak-FVll-·F 

15 CGACAAGCTTGCCGCCACCATGGTCTCCCAGGCCCTCAGG 

20 

25 

FVII-HC-NotI-f 
ACTGACGCGGCCGCGCCGCCACCATGGAGACAGAC 
FVII-HC-Xhol-R 
ACTGACCTCGAGTTAGGGAAATGGGGCTCGCAGGAG 

(.Js2n,tng __ QfI?_S._YNJ'.~YJI::f!_rn. 
[003901 For the FVII-018 construct, the heavy chain ofFVII was epressed as 

an Fe fusion protein and the light chain of FVTT was separately expressed as a separate 

Fe fusion protein. 

!00391] Primers FVII-HC-Hind3·-lggKss-F/scFc·-EcoRI-R were used to PCR 

amplify HCFVII-linker-Fc, using pS'{N-FVTT-010 as template. Subclone in 

HindIII/EcoRI sites ofpHUDCE4. This makes pS\'N-FVII-017. Next, PCR-ampli~y 

from pSYN-·FVII-013 with primers FVII-LC-·NotI-F/FC-XHOI-R and subclone in 

XhoI/NotI sites of FVH-017. This makes PSYN-fVII-018 

30 Primers 
scFc·-EcoRI-R 
ACTGACGAATTCTCATTTACCCGGAGACAGGGAG 

Fc-XhoI-R 
35 AGCTCTCGAGTCATTTACCCGGAGACAGGG 

Exarnple 8. Atternpts at Expression of Activatahle Constructs 

Cloning of fVII-039, -040 
40 [00392] Several constructs were made in an attempt to generate constructs in 

which Factor V ll can be activated in vivo at the site of clotting using an appropriate 

cleavage site, in this case the DFTR Factor Xia cleavage site. 

[00393] The 039 construct was made in the context of an scFc scaffold. The 

construct included the FVII light chain, the FXIa cleavage site, and the FVTT heavy 

4'i chain with a 1153V mutation in linear sequence attached to the N-·terminus of the first 

Fe moiety. 
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5 The 040 construct vvas also made in the context of an scFc scaffold. The construct 

included the FVII light chain with an Rl52 deletion, the FXIa cleavage site, and the 

FVII heavy chain with an Il53V mutation in linear sequence attached to the N­

tern1inus of the first Fe moiety. The DFTR cleavage sequence is a natural FXIa 

sequence found in FIX. In FIX, the DfTR sequence is followed by a valine, so an 

10 Tl52V mutation was introduced in pSYN-FVIT-039, -040 to increase FXIa cleavage 

efficiency 

[00394J Synthesis of DNA molecule Genscript--FVIl-039 and -040 was 

outsourced (Genscript). An XbaI/BsiWI fragrnent frorn Genscript-FVII-039 and -040 

'Nas subcloned into XbaI/BsiWI sites of pSYN-FVII-011 to generate pSYN-FVII-039 

15 and --040, respectively 

Example 9. Transient Transfection of Constructs 

[00395] For expression of constrncts, HEK-293-F cells were grown in 

20 suspension in Freestyle media (Invitrogen) supplemented with vitamin K3 (For FVII 

and FLX transfections only) (Sigma Aldrich, St. Louis, MO) to 2 ~1g/!iter (growth 

media) as suspension cells at 37° C/10~~ C02• Cells we subcultured every three to 

four days by seeding at cell density of 5x 105 cells/ml. 

[00396] Tvventy-four hours prior to transfection cells were seeded at a density 

25 of 7x105 cells/ml in growth media supplemented with LONGTMR3IGF-1 (Sigma 

Aldrich, St. Louis, MO) to 20 µg/liter (transfection media). On the day of 

transfection, a transfoction solution was made with a volume equal to 5% of the total 

volurne of the cell culture to be transfected. In the transfection solution DNA was 

added (final concentration 20 mg/L) to a freshly made solution of PEI (60 mg/L) in 

30 transfection media. The solution was swirled for 30 seconds and incubated for five 

minutes at room temperature before adding directly to the cell culture. Four hours 

later a volume equal to the cell culture volume of OptiCHO (Invitrogen) 

supplemented with vitamin K3, LONGTMR3IGF-l and 200 m1v1 L-glutarnine 'Nas 

added to the cells. The cell culture was allowed to grnw as shown above and daily 

35 media samples were taken to assess protein expression. On the day of harvest, the 

cells were spun down and the media filtered in preparation for protein purification or 

protein analysis by protein A pulldown/westem blot 
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5 Example 10. Protein Purification of FVHFc Molecules (except FVH-028 and 

FVU-053) and FIXFc molecules 

[00397] FVITFc molecules \Vere purified from conditioned media using the 

following columns: 1) Anion exchange chromatography with pseudo--affinity elution 

(e.g. Q sepharose 4FF (GE Healthcare) followed by elution with varying levels of 

10 CaCh to selectively elute the most active species), followed by 2) shFcRn (soluble 

human FcRn) affinity (NHS- coupled shFcRn with sepharose 4FF beads) 

chromatography, binding Fc--containing proteins at low pH (e.g. pH 6.2) and eluting at 

neutral pH (e.g. pH 8.0). In some cases, an additional step was included utilizing 

cation exchange chromatography with NaCl elution. These purification steps utilized 

15 standard methods known to those in the art to generate purified proteins of >95% 

purity by SEC analysis and SDS-PAGE. FlXFc proteins were purified as previously 

described in US Patent 7,566,565. 

Example 11. Protein Purification of :FV H-028 and FYll-053 

[00398J FVII--028 and .. 053 were purified from conditioned media using the 

20 following colunms: 1) Hydrophobic interaction chromatography (e.g. Phenyl Ff (high 

sub) (GE Healthcare)), followed by 2) Anion/cation exchange chromatography with 

salt elution. These purification steps utilized standard methods known to those in the 

art to generate purified proteins of >95% purity by SEC analysis and SDS-PAGE. 

Example U. Purification of FIX-090 

25 [00399] FIX-090 was purified through a 2-step chromatography process, first 

using an immunoaffinity chromatography step with an anti-GLA domain antibody, 

followed by anion exchange chrornatogrnphy using pseudoaffinity elution similar to 

FIXFc proteins described above. These purification steps utilized standard methods 

known to those in the art to generate purified proteins of >95% purity by SEC 

30 analysis and SDS--PAGE .. 

Example 13: Purification of FVIUFc proteins 

[00400] FVIIIFc proteins were purified from clarified and chemically defined 

harvest media using a two or three column purification process, including a FVIII -

specific affinity purification step (McCue 2009) followed by a combination of anion 

35 exchange with standard NaCl elution and/or shFcRn (soluble human FcRn) affinity 

(NHS- coupled shFcRn with sepharose 4FF beads) chromatography, binding Fc­

containing proteins at low pH (e.g. pH 6.2) and eluting at neutral pH (e.g. pH 8.0). 
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5 These purification steps utilized standard methods known to those in the art to 

generate purified proteins of >95% purity by SEC analysis and SDS-PAGE. 

Example 14. Activation of FVH constructs 
[00401] Fractions eluted from the FcRn column containing FVHFc were 

10 pooled, and total protein vvas concentrated to 4 mg/mL The Ca Cb concentration was 

raised to 5 rnM and the sample was incubated at 4°C for 24 to 48 hours until at least 

80% of FVUFc was activated. The extent of activation was assessed by SDS PAGE 

(Figure 10) 

15 Example 15. ·FVlfa activity assays, soluble tissue factor method 

!00402] Specific activity of the FVIIaFc variants was determined by the soluble 

tissue factor method. Unlike llpidated full length tissue factor, soluble tissue factor 

(extracellular portion of tissue factor) can't activate FVTT into FVIIa, but it acts as an 

activator of the conversion of factor X into factor Xa by FVlla. To determine the 

20 specific activity of FVIIaFc variants, A STA CLOT@ FVII--rTF kit (Diagnostica Stago, 

Asnieres, France) vvas used following manufacturer's recommendations. Table 1 

summarizes the data and shows comparable specific activity for all variants. 

Table 1. Specific activity of FVllaFc variants based on the soluble tissue factor 
25 method 

FVl!aFc IU/nM 
30 

FVll-0·11 991 

FVll-024 929 

FVll-027 790 

FVll-037 1131 

FVll-044 1300 

FVll-045 906 

FVll-046 1145 

40 FVll-047 924 

FVll-048 973 

FVll-049 1130 

45 FVll-053 929 
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5 

Example 18. FA Cs assays to study binding of FVlfaFc and platelets 

10 [00403] In this example, the following reagents and methods were used: 

R~-~g.','.TIJ5. 

A.DP: Sigma Aldrich, cat# A2754, stock 1 mM, vvorking concentration 10 uM 

SfLLRN peptide: in-house synthesis, stock concentration 5 mg/rnl (6.7 rnM), 

\vorking concentration 50 ug/rnl (67 uM) 

15 FVll antibody-·FlTC-labeled: Affinity Biologicals SAFVff-APFTC 

Platelet buffer: 15 mM HEPES, 138 rnM NaCl, 2.7 rnM KCl, 1 mM MgC12, 5 mM 

CaC12, 5.5 mM dextrose and mg/ml BSA, pH 7.4 

M£tb_Q_~t 

• Count platelets 

20 • Add 20 ul of·-~ 2·-4x 108 cells/ml gel-purified platelets to 1 ml of platelet buffer 

• Make l 00 ul aliquot for each sample 

• Add agonist and FVIIaFc (to desired concentration) as needed Incubate at 37C for 

15 minutes 

• Add equal volume of HBS/5 mM CaCb/L5%1 fonnaldehyde, incubate 20' at RT 

25 • Spin 15' at 3000g 

• Wash in HBS/5mM CaC12/1 mg/ml BSA., spin again and resuspend in 100 ul of 

platelet buffer. 

• Add 2.5 ul of FVII antibody-FITC-labeled and incubate for 30' at room 

temperature. 

30 • Analyze by FACs 

35 

Example 17. Thrnmbin Generation assay 

[00404] In this example, the following reagents and methods were used: 

Reagents 
FV: HTI, cat#HCV-0100, lot#Z0413, 5.1 mg/ml 

Prothrombin: HTl, cat#HCP·-0010, lot# Z0128, 4.8 mg/ml 

FX: HTI, cat# HCX-0050, lot#X040l, 5.4 mg/ml 

40 ATIII: HTT, cat# HCATIII-0120, 1ot#Y0401, 8.2 mg/ml 
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5 TFPI: American Diagnostica, cat# 4900PC, lot# 081031, 100 ug/ml 

Reader: Fluorskan, Thenno Electron Fluorometer 

Tbrombin Calibrator: Thrombinoscope, cat# TS20.00 

Fluca: Thrombinoscope, cat# TS50.00 

Platelet buffer: 15 rnM Hepes pH 7.4, 138 mM NaCl, 2.7 mM KCl, 1 mM MgC12, 5.5 

l 0 mM Dextrose, supplernented with l rng/ml BSA before using 

15 

20 

ADP: Sigma Aldrich, cat# A2754, stock 1 mM, working concentration 10 uM 

SFLLR1\J peptide: in-house synthesis, stock concentration 5 mg/ml ( 6. 7 mM), 

working concentration 50 ug/rnl (67 uM) 

FV 
FII 
FX 
i\TIII 
TFPl 
Platelet 
FVHaFc 
FVIIaFc 
FVllaFc 

Method 
[00405] 

[00406] 

Primary stock (mg/ml) Working [final] 
solution ug/ml 
(ug/ml) 

5.1 105.6 4.4 
4.8 1200 54 
5.4 120 5 
8.2 1800 75 
0.1 1.44 0.06 
2-10E8 1.74E8 0.6E8 
l mg/ml (l 0 uM) 1200 nM 200 nM 
l mg/ml (10 uM) 200nM 62.5 nivI 
1 mg/ml ( 10 u:~v1) 62.5 nM 12.5 TIJV1 

·-Set up soft-,,vare according to manufacturer's recommendations 

-Prewarrn water and Fluca buffor 

[00407] -Make clotting factor mix. Dilute stock concentration of FV, FU, FX, 

Ann and TFPI to make vvorking solution. Need 5 ul/well, so for a 30 well assay 

25 prepare l 80 ul of each Mix all the clotting factor solutions in a single bulk solution 

30 

[00408] -Premake FVITaFc dilutions. Make 1200 nM solution (l 2 ul into 88 ul 

of buffer) in 100 ul and dilute 4-fold twice (25 ul into 75 ul of buffer) to obtain 200 

nM and 62.5 nM solutions 

[00409] 

[00410] 

-Make calibrator solution (1 rnl of warm water in calibrator vial) 

-Add 20 ul of buffer or calibrator to the wells 
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[00411J -Add 25 ul of clotting factor mix to the wells (or 25 ul of buffer to 

calibrator wells) 

[00412] 

[00413] 

-Add 20 ul of FVIlaFc to tbe wells (or buffer to calibrator wells) 

·-Add 35 ul of platelets (previously add ADP and SFLUu"\J). Add 

platelets to calibrator well 

[00414] -Put plate in instrument, prepare Fluca buffer and start reaction (add 20 

ul Fluca/well) 5 minutes after putting plate into instrument. 

Example 18. Analysis of protein generated from transient transfectfons 

[00415] For analysis of protein from transient transfoctions, conditioned media 

from transfections of pSYN--FVII--010, 011, -013, -018, --003, -·019 --020 and ·-024 

were su~jected to protein A immunopreclpitation. Briefly, cell culture supernatant 

was mixed with approximately 50 ul of protein A-Sepharose 50~S slurry and 

20 incubated at 4°C with rocking for 1 hour, tben centrifoged to pellet the protein A 

beads. Beads were washed twice by resuspending in 1 ml of PBS, spinning and 

aspirating. Tbe beads were resuspended vv·ith sodium dodecylsu lfate-polyacrylamide 

gel electrophoresis (SDS--PAGE) under reducing or nonreducing conditions, heated 

for 5 minutes at 100°C, spun down and loaded on SDS-PAGE gels and run according 

25 to standard protocols. Gels were transferred to nitrocellulose membranes and Western 

blots were performed to detect the Fe region or the FVII light chain. For Fe detection, 

the antibody used \Vas a goat anti-human IgG (Fe specific)-horseradish peroxidase 

conjugate (Pierce ImmunoPure antibody, catalog #31413). For FVH light chain 

detection an anti light chain monoclonal antibody was used (Green Mountain, clone 

30 6MA-219). The antibodies were diluted 1: 15,000 (for Fe detection) or 1 :200 (for light 

chain detection) in PBST (PBS with O. l % Tween-20) \vi th 5% nonfat dry milk and 

incubated with the membrane for l hour at room temperature. The membrane was 

then washed in PBST 3 times for l 0 minutes and signal was detected by a 

chemilurninescent method for Fe detection. For FVII light chain detection, the 

membrane was further incubated for one hour in a solution containing HRP-labeled 

goat anti--mouse antibody (Southern Biotech, # 1010-05) diluted 1:5000 in PBST. The 

membrane was also washed in PBST 3 times for 10 minutes and the signal was 

detected by a chemiluminescent method. Chemiluminescent detection was performed 
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5 using ECL Plus Western Blotting Detection System (Amersham Biosciences catalog 

#RPN2132) according to rnanufacturer's protocol. Signal was visualized in a Storm 

840 Phosphorimager (J\folecular Devices). 

[00416] The effect of PC5 on the processing of the proprotein convertase 

cleavage sites in the FVU-024 linker was tested as shown in Figure 26. Under 

10 nonreducing conditions the effect of PC5 on cleavage site processing can not be 

detected because the FVII light chain-Fe and FVII heavy chain-Fe subunits remain 

linked via 2 disulfide bonds in the Fe region (lanes 2 and 3). Under reducing 

conditions we observed partial processing of FVII-024 generated from cells not 

cotransfocted with PCS (lane 4), but full processing when the cells were cotransfocted 

15 with PC5 (lane 5). Full processing of the linker results in secretion of activated FVII 

(FVIIa), since a free N-terminus of the heavy chain is required and sufficient to 

activate the protein. 

20 Example 19. Cleavage of :FVH-039 and ~FVH-040 by :FXfa 

[00417] The activation FVll-039 and FVH-040 by FXIa, as a result of the FXIa 

cleavage site inserted immediately upstream of the FV 11 light chain in these proteins, 

was characterized in vitro. A 1.5 µM solution of FVll-039, FVll-·040 or FVll-·011 

25 (non activated) containing 15 nM FXIa in 50 mM Tris-HCl, 100 mM NaCl, 10 mM 

CaCh, pH 7.4 vvas incubated for 5 or 20 minutes, and cleavage ofFVHFc vvas 

determined by SDS PAGE under reducing conditions, followed by SYPRO Ruby 

staining (Tnvitrogen). FXIa failed to cleave FVII-039, FVII-040 and nonactivated 

FVll-·011, as shown in Figure 28. 

30 
Exampk 20. Alternative Activatable :FVffFc constructs 

Failure of FXIa to cleave FVII-039 and FVII-040 may have been caused by 

inaccessibility of the protease to the cleavage site by steric hindrance. To improve 

35 FXla or thrombin cleavage site accessibility, the sites will be placed upstream of the 

heavy chain in a structure where the heavy chain ls not preceded by the light chain 

(Light chain-linker-Fc-scFclinker-FXIa/thrombin cleavage site-heavy chain-linker-

Fc ). In some embodiment, the heavy chain will comprise the ll 52V mutation. Once 

the best cleavage site is determined, a cscfc will be introduced so that the cell secretes 
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5 a heterodimeric protein with the following structure: light chain·-linker--Fc vvhich is 

disulfide bonded to a second chain: FXIa/thrombin cleavage site-heavy chain-linker 

Fe. 

[00418] In order to improve the level of activation observed with the 

constructs shown in Figure 28, a second generation of activatable variants illustrated 

l 0 in Figure 31 (similar in structure to those shown in Figure 6E) was used to increase 

accessibility of the cleavage site. In this example, FXIa and thrombin cleavage sites 

were used for these constructs (See Figure 31 \ Constructs were transiently transfocted 

as previously described. FVIIFc was captured from media with protein A. FVUFc 

bound to the beads was put in buffer and FXTa or thrombin vv·as added and incubated. 

15 FVIIFc was eluted from beads with SDS PAGE loading buffer at 100 C for 5 minutes. 

The gel was loaded and western blot performed to detect Fe as previously described 

and the results are shown in Figure 32. As shown in Figure 32, both the thrombin and 

factor XIa cleavage sites could be cleaved to yield FVH heavy and light chain 

molecules in the presence of the appropriate enzyme. Best cleavage was observed for 

20 constructs FVII-060 and FVII-061, while no cleavage was observed for the negative 

control (FVU-062) in the presence of thrombin. 

Exarnple 21. A Factor VH Ac:tivatable Construct 

[00419] The constructs depicted in Figure 33 were (FVH-090, FVU-089 and 

25 FVIl-062) were cloned, expressed and purificatied as previously described (these 

proteins do not require activation). Due to a cloning error a "VVGGA" sequence was 

inserted after the ALRPR thrombin cleavage sequence of fVII-060 and FVII-061, but 

while this insertion \Vm.tld be expected to affect the activity, it would not be predicted 

to affect the assessment of cleavage by thrombin in SDS-PAGE based assays. This 

30 sequence was removed in FVH--089 and FVll-090. To 125 nM of FVll-090, FVll-

089, FVU-062, or plasrna-derived FVU (FVU) increasing concentrations of thrombin 

were added and incubated for 10 minutes at 37°C. The mixture was nm on SDS­

PAGE gel to determine cleavage by thrombin (Figure 33 ). Generation of FVII light 

chain-Fe and FVII heavy chain-Fe was observed for FVII-089 and FVII-090 after 

35 incubation with thrombin. The fact that there \Vas no cleavage of plasma-derived 

FVII or the FVII-062 negative control by thrombin shows specificity. No significant 

difference in cleavage efficiency was observed for FVll-089 and FVII-090. 
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5 [00420J Thrombin generation assays were used to measure activity of 

activatable variant FVII-090. A thrombin generation assays in FVIII-deficient 

platelet-rich plasma vv·as perfonned as previously described, but replacing clotting 

factors and platelets with FVlll-·deficient platelet--rich plasma. The results depicted in 

Figure 34 are from an assay in which thrornbin generation was activated with 50 nM 

10 of FVIIaFc. As shmvn in Figure 34, thrombin is generated by 50 nM ofFVTTaFc. 

The addition of 200 nM FVTT-090 (not FVII-062, the negative control) to 50 nJVf of 

FV llaFc results in a significant increase in thrombin generation, suggesting that FV l-· 

090 becornes activated by thrornbin generated by FVIIaFc. fVII-090 in the absence of 

any FVIIaFc activation also shows increased thrombin generation relative to FVH-062 

15 in the absence of activation. This could be caused by activation of FV ll--090 from 

small amounts of thrombin generated by residua! levels of tissue factor or contact 

pathway activation. 

20 Example 22. A High Specific Activity Factor VH Activatabk Construct 

[00421] To make the high specific activity version of Factor VII, FVII- l 00, 

amino acids 311to322 of the FVII mature sequence (LQQSRKVGDSPN, 

corresponding to the 170- loop) from FVII-090 , were replaced with amino acids 

EASYPGK from the 170-loop of trypsin. This substitution has been shown to confer 

25 high specific activity. 

[00422J An additional high specific activity version of Factor V ll, FVII--115, 

was constructed. In this version, the 170 loop is wild type, but there are three point 

mutations in the heavy chain of FVII, V158D, E296V and M298Q. FVII-100 and 

FVII-115 are illustrated in Figure 41 

30 [00423] In a soluble tissue factor assay, the specific activity of FVll--01 l(wild 

type FVTTaFc) is 10,000 TU/rng. FVTT-090 has a specific activity of 0.32 HJ/mg, FVII-

100 has a specific activity of 0.25 IU/rng, and FVU-115 has a specific activity of 14 

IU/mg. Thus, each of the activatable forms (prior to activation by the appropriate 

enzyme) is essentially inactive in this assay. 

35 [00424] In the context of activated FVTT, such high specific activity variants 

have the potential to be more efficacious, but also to be more susceptible to inhibition 

by proteins such as antithrombin. This inhibition depends on FVIIa being active; 

therefore, high specific activity variants which are activatable (dosed as nonactive 
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5 proteins) should be more resistant to antithrombin inhibition while having the 

potential to have high specific activity once activated at the site of injury. 

[00425] The cleavage of purified FVII-090 and FVII-100 and 115 (high 

specific activity variants) by thrombin was tested as previously described. The results 

are shown in Figure 35. SDS PAGE analysis showed how the 3 proteins were cleaved 

10 by thrombin with comparable efficiency. For FVII-100, FVII heavy chain-Fe and 

light chain Fe collapse in 1 band because a glycosylation site is removed from the 

heavy chain after insertion of the trypsin 170 loop, reducing the mass of the FVII H C­

F c band which therefore migrates faster on the gel and comigrates with the FVII LC­

Fc band .. Thrombin generation assays \Vere used to measure activity of activatabk 

15 variant FVII--090 and high specific activity variant FVII--100. As set forth previously 

herein, thrombin generation \Vas tested in a reconstituted system with human platelets, 

Factor X, Factor V, prothrombin, antithrombin and tissue-factor pathway inhibitor. 

Activity was measured with or without 5 nM thrombin activation. 

[004261 As shown in Figure 36, activity of FVH-090 is enhanced in the 

20 presence of thrombin, suggesting activation of FVII-090 by thrombin. However, 

activity is significantly increased in the context of the high specific activity variant 

FVII-100 with thrombin activation. High activity with longer initiation time for FV 11-· 

100 in the absence of thrornbin, suggests that residual levels of tissue factor, thrombin 

or contact pathvvay activation can generate enough thrombin to activate FVII-100 

25 without exogenous addition of thrombin. Figure 37 shows that similar results were 

obtained for the other high specific activity variant, FVII-115. 

30 

Example 23. Confirmation of activity of activatable variants using various 

assays 

[00427] In this example, chrornogenic assays were used to measure FVII 

activity. One of the assays used measures the amidolytic activity of FVIIaFc by 

measuring the cleavage of a chromogenic substrate by FV lla. Another of these 

measures the FX activation activity by measuring the ability of FVIIa to activate fX, 

as determined by measuring levels of a chromogenic substrate that is cleaved by 

35 activated FX (FXa). 

[00428] In amidolytic assays, the chromogenic substrate Chromozyme t-PA 

was used. FVIIa cleaves this substrate in a dose dependent manner. The substrate is 
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5 also cleaved by thrombin, but the cleavage by thrombin can be inhibited by hirndin 

(data not shmvn). 

[00429] As shovvn in Figure 38, amidolytic activity of the activatable variants 

can be measured following thrombin activation and there is increased amidolytic 

activity for the high specific activity variants as compared to FVII-090. In these 

10 assays, after activation of the activatable rnolecule by thrombin, hirudin is added to 

inhibit thrombin cleavage of the chromogenic substrate. In this manner, the thrombin 

does not interfere with the ability to detect FVlla activity. 

[004301 The activation of FX by FVHa is also enhanced in the high specific 

activity FVU activatable variants. To measure activation of FX by FVIIa, substrate 

15 S2765 was used. This chromogenic substrate is also recognized by FX. In the assay, 

10 uM of FX was incubated with FVIIaF c for 15 minutes and the reaction was 

quenched vvith EDTA. Figure 39 shows the results of the control experiment \vhich 

demonstrates that FX activation by FVHaFc can be detected. 

[004311 The experiment shovvn in Figure 40 shows that there is an increase in 

20 FX activation activity for the high specific activity activatab!e variant FVH-100. In 

this experiment, FVIIFc (l 00 nJVf) was activated with thrombin (l 00 nJVf) for 20 

minutes at 37C Hirndin was added to inhibit the thrombin. FX (lOuM) was added 

and incubated for 15 rninutes at 37C, followed by EDTA to inhibit the reaction. 

S2765 substrate \Vas added and FXa generation was detected by rnonitoring substrate 

25 cleavage 

Example 24. Monomeric Fe molecules can also be synthesized in activatabJe 

form 

[00432] Three monomeric constructs vv·ere made as shown in Figure 41. In 

30 FVII-118, an ALRPR cleavage site was inserted between the light chain and heavy 

chain. In FVTI-119, the sequence GGGGS-ALRPR \Vas inserted between the light 

chain and heavy chain. For FVII-127, the construct was made like FVII-118, but vv·ith 

the same high specific activity mutation used in FVII-100. The specific activity of the 

non-activated purified forrns of these constructs was tested in a soluble tissue factor 

35 assay and compared to FVII-011 (\vild type FVTiaFc \vhich had an activity of 10,000 

IU/mg). FVII-118 had an activity of 4.5 TU/mg and FVII-127 had an activity of 1.8 

lU/mg, demonstrating that these molecules had essentially no activity in their 

activatable form. 
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[00433J Thrombin cleavage reactions ofFVII--118, FVII--119 and FVll--090 

followed by SDS PAGE analysis were performed as previously described. As shown 

in Figure 42, the cleavage site in an activatable construct can be cleaved in the context 

of both the monomer and heterodimer Fe molecules. In the figure, the decrease in the 

intensity of the nonactivated fVIIF c band with increasing thrornbin concentration is 

10 similar for the FVII-118, FVII-119, and FVII-090 constructs. 

[00434] Another activatable monomeric construct,FVII-127, was made and 

tested. FV 11--127 has the backbone of FV 11--118, but the same 170 loop substitution 

used in FVII-100 to confer high specific activity. As shown in Figure 43, the activity 

of FVII-127 is significantly increased as compared to FVII-118 lacking the high 

15 specific activity amino acid substitution. High activity vvith longer initiation time for 

FVII-127 in the absence of thrornbin, suggests that residual levels of tissue factor, 

thrnmbin or contact pathw·ay activation can generate enough thrornbin to activate 

FVll-127 without exogenous addition of thrombin. FVII-127 activity is accelerated 

by thrombin. 

20 

Example 25. ·FVHaJ1'c variants targeted to the activt'. form of GPHbHfa 

ln this example the constructs illustrated in Figme 44A were cloned, transiently 

expressed, purified and activated as previously described. FVII-066 was cotrasfected 

\vi th PCS to fully process the cscFc linker, described in the protein sequence, 

25 connecting the first Fe moiety to the platelet targeting moiety. These constructs 

employed the targeting moiety SCE5, a scFv against the active conformation of 

GPIIbIIIa. SCE5 has been shown to crossreact with mouse and human receptor. The 

SCE5 targeting moiety was placed at the N-tem1inus (FVII-066) or C terminus (FVII-

067) of the second Fe moiety ofFVllaFc. In addition, the SCE5 was placed at the C-

30 tern1inus of FVlla (FVII--094). FVllaFc (FVII-011) and Novoseven were used as 

controls. As shovvn in Figure 44B, these proteins were tested by thrornbin generation 

assays in FVIII-deficient human plasma as previously described. These experiments 

revealed increased rates of thrombin generation for all the proteins containing the 

SCE5 targeting moiety relative to the controls. The highest rates of thrombin 

35 generation were observed for FVH-066, follmved by FVH-094 and FVII-067, 

suggesting that the placement of the SCE5 targeting moiety can have a significant 

effect on the activity of the protein. Binding of these proteins to activated human 

platelets was determined by FACS assays as previously described (Figure 44C). All 
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5 the FVIIa proteins containing the SCE5 targeting moiety shovved increased binding to 

platelets relative to the FVIIaFc control. This shows that attaching the SCE5 targeting 

moiety to FVIIa can increase its affininity from platelets. Since tbe SCE5 targeting 

moiety has been shown to interact with the mouse GPIIbilla receptor, FV ll-·066 was 

tested in thrombin generation assays using mouse FVIII-deficient platelet rich pasma, 

l 0 as well as in a reconstituted system using human purified components and platelets, as 

previously described (Figure 29). We observed increased rates of thrombin generation 

for FVff-066 relative to the controls in both systems. 

Example 26. Additional FVIfaFc variants targeted to the active form of 

15 GPHbHia 

In this example, construct FVII-027 illustrated in Figure l 2A was cloned, expressed 

(\vi th PCS cotransfection to fully process the cscFc linker, described in the protein 

sequence, connecting the first Fe moiety to tbe platelet targeting moiety), purified and 

activated as previously described. This construct employs the targeting moiety MB9, 

20 a scFv that has been shown to bind to the active conformation of GPUbIIIa. F ACS 

assays were performed as previously described to assess binding to activated 

platelets, and FV ll--027 was shown to bind to activated platelets with higher affinity 

than the fVII-011 control (Figure 12B). Thrornbin generation assays were performed 

\vi th reconstituted purified hurnan proteins and platelets as previously decribed 

25 (Figures l3A, l3B and 13C). FVII-027 showed increased rates of thrombin 

generation relative to the controls. Figure 13 D illustrates that FV ll--02 7 has four times 

more activity than FVII-011 or N ovoseven, based on thrornbin generation assays. 

Figure 14 illustrates that the enhanced platelet binding and thrombin generation 

activity of FVII-027 were abrogated by PACl, an antibody that competes vvith JVrB9 

30 for binding to the activated form of GP llblIIa, demonstrating the effects are mediated 

by the interaction of MB9 with the activated frmn of GPIIbIIIa. The MB9 targeting 

moiety was also placed at the C-terminus of the second Fe moiety of FVHaFc to 

generate FVff-037 illustrated in Figure 15. Thombin generation assays in a FVIII­

deficient reconstituted system with platelets revelaed increased rates of thrombin 

35 generation for FVII-037 relative to the Novoseven control (Figure 16) 

Exarnple 27. Factor VH constructs targeted to both activated and nonactivated 

pfatelets 
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100435] In this example, the constructs illustrated in Figure 45A were 

cloned, expressed, purified and activated as previously described. FVII-088 was 

cotransfocted with PCS to folly process tbe cscFc linker, described in the protein 

sequence, connecting the first Fe moiety to the platelet targeting moiety. FVII-088 

and FVII-125 employed the AP3 targeting moiety, a scFv that binds to both active 

l 0 and nonactive conformations of human GPTTbIIIa. The results in Figure 45B shovv 

thrombin generation assays in FVIII-deficient platelet-rich plasma, and botb FVTI-088 

and FVlI-·125 showed increased rates ofthrombin generation relative to the controls, 

demonstrating that targeting fVIIafc or FVIIa to the active and nonactive 

confr)rmation of GPIIbIIIa results in increased activity. Binding of FVII-088 and 

15 FVIIaFc to activated human platelets was tested by Fi\CS (Figure 45C). These data 

reveal that FVII-088 binds to platelets with higher affinity than FVIIaFc (fVII-011), 

showing that the AP3 targeting moiety can increase the affinity of FVTTaFc for 

platelets. 

Rotation Thromboelastometry (ROTEM@, Pentaphann GmbH, Munich, 

20 Gem1any) is another method to evaluate platelet-targeted FVIIa constructs, since it 

allows for the characterization of several coagulation parameters in whole blood (in 

the presence of platelets). The ability of FVII-088 and wild type recombinant FVIIaFc 

(rFVIIaFc) to form firm and stable clots was evaluated by ROTEM with Calcium 

Chloride as activator (NATEM) following manufacturer's recomrnendations. 

25 Hemophilia A blood from a human donor was spiked with FVITFc to a final 

concentration of 100, 30 or 10 nM. The NATEM reaction was initiated by the 

addition of Ca Ch. Coagulation parameters, including Clotting Time (relates to 

coagulation initiation time), Clot Fomrntion Time (relates to rates of coagulation) and 

Alpha Angle (relates to rates of coagulation) were assessed as shovvTI in Figure 30. 

30 FVII-088 showed a significant reduction in the Clotting Time and Clot Forming Time 

and an increase in the alpha angle relative to \vild type rFVIIaFc, consistent with 

enhanced coagulation kinetics for FVTT-088. These data demonstrate that FVII-088 

has enhanced activity relative to wild type FVIIaFc in agreement with the thrombin 

generation assay data 

35 
Example 28. Use of peptides for targeting FVHa to platelets 

[004361 The constructs illustrated in Figure 46A were cloned, expressed, 

purified and activated as previously described. These proteins were made using 
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5 peptides that bind to platelet receptor GPib-alpha (found in both activated and 

nonactivated platelets), specifically PS4, OSl, and OS2 as platelet targeting moieties. 

In making these molecules the peptide was attached to either the Nor tbe C terminus 

of the second Fe moiety of the constmct The FVll--044 construct employed the PS4 

peptide attached to the C terminus of the second Fe moiety of the construct; FVII-045 

10 employed the OSJ peptide attached to the C terminus of the second Fe moiety of the 

construct; and the FVII-046 construct employed the OS2 molecule attached to the C 

terminus of the second Fe moiety of the construct. In contrast, the FVII-047 construct 

employed the PS4 peptide attached to the N terminus of the second Fe moiety of the 

constmct: the FVII-048 molecule employed the OSI peptide attached to tbe N-

15 tern1inus of the second Fe moiety of the constmct; and the FVII-049 molecule 

employed the OS2 peptide attached to the N-terminus of the second Fe moiety of the 

construct. Thrombin generation assays were performed using FVTH-deficient platelet 

ricb plasma as previously described. As shown in Figure 46B, when the assay was 

performed vvith limiting concentrations of FVlla, each of the FVll--044, FVII-045, and 

20 FVII-046 C-terrninal fusion constructs exhibited enhanced thrombin generation as 

compared to the Novoseven control. A similar result is shown in Figure 47A for the 

N--terminal fusion constructs. Figure 47B shows that the FVII-045 construct may be 

marginally better than the FVII-048 construct in this assay, but that again both the N 

and C terminal fusions are better than the Novoseven control.In addition, there is a 

25 correlation between the published GPlb-alpha affinity for each peptide (Figure 48) 

and the increase in the activity associated with that peptide when recombinantly fused 

to FVIIaFc. Figure 48 shows the binding of FVU-049, FVII-048 and wild type 

FVHaFc (FVII-011 control) to activated platelets as determined by FACS as well as 

tbe affinity for the targeting peptides reported in Bernard et al. Biochemistry 2008. 

30 47:4674--4682. FACS data revealed increased affinity of FVll--045 and FVII-048 for 

platelets relative to the FVII-011 control 

Example 29. An :FVIUFc variant targeted to the active form of GPHbHla 

[004371 The constructs illustrated in Figure 49A were made as previously 

35 described. FVIll-041 is \vild type FVTIIFc, while FVIII-108 has a SCE5 platelet 

targeting moiety at the N-tenninus of the second Fe moiety. For expression, FVIII-

108 was cotransfected with PCS to fully process the cscFc linker, described in the 

protein sequence, connecting the first Fe rnoiety to the platelet targeting moiety. 
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5 These proteins vvere tested in thrombin generation assays using FV lll deficient 

platelet rich plasma as previously described, but in addition the thrombin generation 

assay was also activated vvith tissue factor As shown in Figure 49B, no significant 

improvement was seen using the targeted version of FVlllFc. It is noteworthy that 

the thrombin generation assays described herein measure thrombin generation on the 

10 surface of platelets and, therefore, are an accurate measure of activity. 

Example 30. Making and testing a version of FVH targeted to platelets that 

lacks a Gla domain 

[00438] In this example a version of FVHaFc illustrated in Figure 21 was 

15 generated. This protein has the MB9 scFv at the N- terminus and a deletion that 

removes the Gia dornain. FVII-053 contains an RKRRKR sequence inserted between 

the light and heavy chain for intracellular activation. FVII-053 was transiently 

expressed (cotrasnfocted with PC5 for processing of the RKRRKR sequence which 

results in activation of the protein) and purified as previously described. Thrombin 

20 generation assays with purified components and platelets reveal that fVII-053 has 

some activity (Figure 22), even though this activity is compromised relative to the 

FVII-011 control (Figure 22D). Data in Fit,:rure 23 show how the PACl antibody, 

which competes with MB9 for GPIIbIIIa binding, inhibits thrombin generation 

activity associated with FVH-053, suggesting that platelet targeting is irnportant for 

25 activity. Another construct identical to FVll-053, but without the RKRRKR insertion 

was generated (FVII--028) and tested in a Pk study in the nonactivated together with 

nonactivated FVII-011. As shown in Figure 50, the terminal half-lifo of the targeted, 

Gla-less FVII-028 molecule \Vas nearly three times longer (20.3 hours) than that of 

the FVII-011 control (7.1 hours), suggesting that removing the Gla domain increases 

30 the terminal half--lifo of FV llFc 

Examplc 31. Platelet Targeted f'lX Molecules 

[00439J In this example, the FL\: constructs illustrated in Figure 5 lA were 

made and tested. fIX-068 was cotransfected with PCS to folly process the cscFc 

35 linker, described in the protein sequence, connecting the first Fe moiety to the platelet 

targeting moiety. FlX-068 has the SCE5 platelet targeting moiety at the N-terminus of 

the second Fe moiety, while FIX.-088 has SCE5 at the C-terminus of the second Fe 

moiety. fIX-090 is a FIX construct without an Fe domain and has the SCE5 moiety 
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5 attached at the C--terminus of the FlX protein" FLX-042 is a FIXFc as a single chain Fe 

without a targeting moiety and was n1ade as a control. BeneFIX (Pfizer) was also used 

as a control. To remove trace amounts of activated FIX (FlXa) from the BeneFTX 

sample that cause misleading results in thrombin generation assays, the BeneFIX 

sarnple was treated with the irreversible active site inhibitor glutamy!-glycyl-arginy 1-

10 chloromethylketone (Hematologic Technologies). BeneFTX was incubated with an 

excess amount of the inhibitor for 180 minutes at room temperature. The sample was 

then dialyzed to remove unbound inhibitor. The treated BeneFIX is hereafter referred 

to as BeneFIK The specific activities of the molecules made were FJX-042, 6 

IU/nmol; FIX068, 5.1 IU/nmol; FIX-088, 3.5 IU/nmol; FIX-090, 13.8 IU/nmol, and 

15 BeneFLX, 12 IU/nmoL When these constrncts (FLX--068, FIX-088 and FLX-042) were 

tested in a thrombin generation assay in platelet-rich FIX-deficient plasma as shown 

in Figure 51 B, each of the targeted molecules had a higher activity than the FIX-042 

control. Figure 51 C illustrates that both FIX-068 and FIX-088 have at least 4 times 

more activity than FlX-042 as measured by thrombin generation. Since the specific 

20 activity of FLX-042 is higher than FIX-068 and FJX-088, the increased activity 

observed in the thrombin generation assays may be underestimated, and therefore the 

increased activity by platelet targeting may be greater than 4--fold. 

[00440] As shown in Figure 52A, FIX-090 (which lacks an Fe) also shows 

increased activity relative to BeneFIX, suggesting that targeting FIX to platelets in the 

25 absence of Fe also increases activity. Figure 52B shows that the activity of FIX-090 

is at least 4 times that of BeneFIX. Since both FIX-090 and BeneFlX have similar 

specific activities, the 4-fold increase in activity in thrornbin generations assays must 

be caused by the platelet targeting effect 

30 Exarnple 32. Use of peptides for targeting HX to platelets 

[00441] In this exarnple, the FIX-089 construct illustrated in Figure 53A was 

cloned, transiently expressed and purified as previously described. The molecule 

comprises the OSl peptide, which binds to GPlb--alpha receptor, attached to the N­

terminus of the second Fe moiety of the construct. The specific activity of the FlX-

35 089 construct was 2.4 IU/nmol as compared to 6 TU/mnol for the control FIX-042 

molecule. 

[00442] As shovvn in Figure 53B, the FIX--089 molecule is more active than the 

FIX-042 control in thrombin generation assays with FIX-platelet rich plasrna; this is 
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5 particularly evident at limiting concentrations of FlX. Figure 53C demonstrates that 

FIX-089 is roughly 4-times stronger than FTX-042 as measured by thrombin 

generation, while having a lovver specific activity. This further suggests that targeting 

to GPib increases the activity of FIXFc. 

10 
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5 DRAFT SEQUENCE USTING 

FVII-027 amino acid sequence. Signal sequence is shown in dotted underline, 
propeptide is double underlined, linker region connecting FVII or MB9 to Fe region is 
underlined, and linker with proprotein convertase processing sites ls shown in bold 

1 () f'.JX.~5:;'b],;J;J;b:~ .. J-;J-;Jl-21Q§fJ.d~ bYXY.T!:2J';J<;N:LG.'.{1_!E3J'.J'.J'.J-\.N l'SLEELRPGS LERECKEEQC 
SFEEJ~,_REIFK Dl\.EP.TKLFli\1 I SYSDGDQCI~S SPCQNGGSCK DQLQSYICf'C LPP~FEGENCE 

THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
KRNASKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSAA HCFDKIKNWR 
NLIAVLGEHD LSEHDGDEQS RRVAQVI!PS TYVPGTTNHD IALLRLHQPV VLTDHVVPLC 

15 LPERTFSERT LAFVRFSlNS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYJVJF'Cl-\GY SDGSKDSCEG DSGGPH!\THY RGTf1\fYL'TGI\7 SlAJGQGCJ\TVG H.F'GVYTRVSQ 

YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
PPCPF ... PELLG GPSVFLFPPK PKDTLMISP.T PE\/TCVVVD\l SHEDPE\/Kf'N \l'JYVDGVEVHN 

P~KTKPP.EEQY NSTYf·{V\TS\1L TVLEQDli\1LNG EEYKCK\'SNK 1~,.LPAPIEKTI SKAKGQPREP 

20 QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
YSKLTVDKSR WQQGNVFSCS VMHE?,LHNHY TQKSLSLSPG KRRRRSGGGG SGGGGSGGGG 
SGGGGSGGGG SGGGGSRKRR KRF,EVQLVQS Gl',EVNKPGF,S VKVSCKl',SGY TFTGYYM!frN 
R.Ql~PGQGLEVJ MGWINFNSGG 'TNYAQKFQC;W VTMTPJJ'T'SIS Tc\YMELSPLR SDDTAVYYCP). 

RGRALYNRND RS.PN~'J.F'DPlAJG QGTLV'TVSSG St\SAPTI,KT_,E E~GEF'SEt\RVQ .t~VT_,TQPPSVS 

25 VJIPGQTl-\RIT CGGNNIGSi':S 'JQ\IJYQQKFGQ FiPVLV'JYDDC:~ DRFSGIPERF SGSNC:~GNMAT 
LTISRVEF~GD E~l~":.D''lYCQVV.JD SSSDHVVF'GG GTKLT\!I,GQP El~":.l-\.PSVTLFP T?SF~J\J\GGGGS 

GGGGSGGGGS GGGGSGGGGS GGGGSDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR 
-------------------------------------------------------------------------------
'I' .FEVTCV\/\/D VSHEDFE\JKF NWY\/DGVEVI-1 NAKTKPP.EEQ Y. NS TY E\l\JSV L'l1\/LHQDY1'JLN 

GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS 
30 DIA\1EWESNG QPENNYKTTP PVLDSDGSFF LYSKLT\'DKS Rli\10:)'.JGN\TFSC SVMEEJ~,_LI-INI-1 

YTQI-\:SLSLSP GK 

DNA sequence of FVll--027 
atggtccccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 

35 gcagtcttcg caacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 
gcgcccccgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 
cccttcgagg aggcccggga gatctccaag gacgcggaga ggacgaagct gttctggacc 
tctcacagtg atggggacca gtgtgcctca agtccatgcc agaatggggg ctcctgcaag 
gaccagctcc agtcctatat ctgctcctgc ctccctgcct ccgagggccg gaactgcgag 

40 acgcacaagg atgaccagct gatctgtgtg aacqagaacg gcggctgtqa gcagtactgc 
agtgaccaca cqggcaccaa gcgctcctgt cggtgccacg aqgggtactc tctgccqgca 
gacqqggtgt cccgcacacc cacagttgaa tatccatgtg gaaaaatacc tattctagaa 
aaaagaaacg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gttgttggcg aatggagctc agccgtgtgg ggggaccccg 

45 atcaacacca tctgggtggc ccccgcggcc caccgccccg acaaaatcaa gaactggagg 
aacctgatcg cggcgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcgggcgg cgcaggtcac cacccccagc acgcacgccc cgggcaccac caaccacgac 
atcgcgctgc cccgcctgca ccagcccgtg gtcctcactg accatgtggt gcccccctgc 
ctgcccgaac ggacgttccc tgagaggacg ctggccttcg tgcgcttccc attggtcagc 

50 ggctggggcc aqctgctgga ccgtgqcgcc acggccctgg aqctcatggt cctcaacgtg 
ccccqgctga tgacccagqa ctgcctgcag cagccacgga aggcgggaqa ctccccaaat 
atcacggagt acatgttctg tgccgqctac tcggatggca qcaaggactc ctgcaaqggg 
gacagtggag gcccacatgc cacccaccac cggggcacgt ggcacctgac gggcaccgcc 
agccggggcc agggctgcgc aaccgtgggc caccccgggg tgtacaccag ggtctcccag 

55 cacatcgagt ggccgcaaaa gctcacgcgc ccagagccac gcccaggagt cctcccgcga 
gccccacccc ccggtggcgg cggctccggc ggaggcgggt ccggtggcgg cggatcaggt 
gggggtggat caggcggtgg aggttccggc ggcgggggat ccgacaaaac tcacacacgc 
ccaccgtgcc cagctccgga actcctgggc ggaccgtcag tcttcctccc ccccccaaaa 
cccaaggaca ccctcatgat ctcccggacc cctgaggtca catgcgtggt ggtggacgtg 

60 agccacgaag accctgagqt caagttcaac tggcacgtgg acggcgtgqa ggtgcataat 
gccaagacaa aqccgcggga ggagcaqtac aacagcacgt accgtgtggt cagcgccctc 
accqccctgc accaggaccq gctgaatggc aagqagtaca agtgcaagqt ctccaacaaa 
gcccccccag cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 
caggtgtaca ccccgccccc atcccgggac gagctgacca agaaccaggt cagcccgacc 
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5 tgcctggtca aaggcttcta ~cccagcgac atcgccgtgg agtgggagag caatgggcag 
ccggagaaca ac~acaagac cacgcctccc gtgttggact ccgacggctc cttcttcctc 
tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 
gtgatgcatg aggctctgca caaccac~ac acgcagaaga gcc~ctccct gtctccgggt 
aaacggcgcc gccggagcgg ~ggcggcgga tcagg~gggg gtggatcagg cggtggaggt 

10 cccggtggcg ggggacccgg cggtggaggc cccggtgggg gcggaccaag gaagaggagg 
aagagggcgg aagtgcagct ggcgcagtct ggagccgagg tgaataagcc cggggcctca 
gtgaaggtct cccgcaaggc ttctggacac accttcaccg gccaccatat gcactgggcg 
cgacaggccc ctggacaagg gcctgagtgg atgggacgga tcaaccctaa cagtggtggc 
acaaactatg cacagaagtt tcagggccgg gtcaccatga ccagggacac gtccatcagc 

15 accgcctaca tggagctgag caggctgaga tctgacgaca cggccgtgta ttactgtgcg 
agaggccgtg ctttgtataa ccggaacgac cggtccccca actggttcga cccctggggc 
cagggaaccc tggtcaccgt ctcctcaggg agtgcatccg ccccaaccct taagcttgaa 
gaagg~gaat tctcagaagc acgcgtacag gctgtgctga ctcagccgcc ctcggtgtca 
gtggccccag gacagacggc cagga~~acc tgtgggggaa acaacattgg aagtaaaagt 

20 gtgcagcggt accagcagaa gccaggccag gcccccgcgc tggtcgtcta cgatgatagc 
gaccggccct caqqqatccc tgagcgattc cctggctcca accccgggaa catggccacc 
ctgaccacca gcagggtcga agccggggat gaggccgact attactgtca ggcgtgggat 
agtagtagtg atcatgtggt attcggcgga gggaccaagc tgaccgtcct aggtcagccc 
aaggctgccc cctcggtcac tctgttcccg ccgtccgcgg ccgctggtgg cggtggctcc 

25 ggcggaggtg ggtccggtgg cggcggatca ggtgggggtg gatcaggcgg tggaggttcc 
ggtggcgggg ga~cagacaa aactcacaca tgcccaccgt gcccagcacc tgaactcctg 
ggaggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaag~~c 
aac~gg~acg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 

30 cacaacagca cg~accgtgt ggtcagcg~c ctcaccgtcc ~gcaccagga ctggctgaat 
ggcaaggagt acaagtgcaa ggcctccaac aaagcccccc cagcccccat cgagaaaacc 
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgc 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatcccagc 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 

35 cccgtgttgg actccgacgg ctccttcttc ctctacagca agctcaccgt ggacaagagc 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 
tacacgcaga agagcctctc cctgtctccg ggtaaatga 

Genscript-FVII-027-1 DNA sequence 
40 gaagagcctc tccctgtctc cgggtaaacg gcgccgccgg agcggtggcg gcggatcagg 

tgggggtgga tcaggcggtg gaggttccgg tggcggggga tccggcggtg gaggttccgg 
tgggggtgga tcaaggaaga ggaggaagag ggcggaagtg cagctggtgc agtctggagc 
tgaggtgaat aagcctgggg cctcagtgaa ggtctcctgc aaggcttctg gatacacctt 
caccggctac ta~atgcact gggtgcgaca ggcccctgga caagggcttg agtggatggg 

45 atgga~caac cctaacagtg gcggcacaaa ctatgcacag aagtttcagg gctgggtcac 

50 

catgaccagg gacacgtcca tcagcaccgc ctacatggag ctgagcaggc tgagatctga 
cgacacggcc gtgtattact gcgcgagagg ccgcgccccg tataaccgga acgaccggtc 
ccccaactgg ttcgacccct ggggccaggg aaccctggtc accgcctcct cagggagcgc 
atccgcccca acccttaagc ttgaagaagg tgaattc 

Genscript-·FVII--026-·2 DNA sequence 
gaattctcag aagcacgcgt acaggctgtg ctgactcagc cgccctcggt gccagtggcc 
ccaggacaga cggccaggat tacctgcggg ggaaacaaca ttggaagtaa aagtgcgcag 
tggtaccagc agaagccagg ccaqqcccct gtgctggtcg tctatgatga tagcgaccgg 

55 ccctcaggga tccctgagcg attctctggc tccaactctg ggaacatggc caccctgacc 
atcagcaggg tcgaagccgg ggatgaggcc gactattact gtcaggtgtg ggatagtagt 
agtgatcatg tggtattcgg cggagggacc aagctgaccg tcctaggtca gcccaaggct 
gccccctcgg tcactctgtt cccgccg~cc gcggccgctg gtggcggtgg ctccggcgga 
ggtgggtccg gtggcggcgg atcaggtggg ggtggatcag gcggtggagg ttccggtggc 

60 gggggatcag acaaaactca cacatgccca ccgtgcccag cacctgaact cctgggagga 
ccgtcagtct tcctcttccc cccaaaaccc aaggacaccc tcatgatctc ccggacccct 
gaggtcacat gcgcggtggt ggacgcgagc cacgaagacc ctgaggtcaa gttcaaccgg 
tacgcggacg gcgtggaggt gcataatgcc aagacaaagc cgcgggagga gcagtacaac 
agcacgtacc gcgcggtcag cgtcctcacc gtcctgcacc aggaccggct gaatggcaag 

65 gagtacaagt gcaaggtctc caacaaagcc ctcccagccc ccatcgagaa aaccatctcc 
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5 aaagccaaag ggcagccccg agaaccacag gtgtacaccc tgcccccatc ccgcgatgag 
ctgaccaaga accaggtcag cctgacctgc ctggtcaaag gcttctatcc cagcgacatc 
gccgtggagt gggagagcaa tgggcagccg gagaacaact acaagaccac gcctcccgtg 
ttggactccg acggctcctt cttcctctac agcaagctca ccgtggacaa gagcaggtgg 
cagcagggga acgtcttctc atgctccgtg atgcatgagg ctctgcacaa ccactacacg 

10 cagaagagcc tctccctgtc tccgggtaaa cgagaattc 

FV ll-·03 7 amino acid sequence. Signal sequence is shown in dotted underline, 
15 propeptide is double underlined, linker region connecting FVII or MB9 to Fe region is 

underlined, and linker connecting both Fcs sites is shown in bold 
f1X;?;~hJ-.:J~J-.:.~f .. J;J;MiJ;Q:~f];h P-;:!.f):'J~Q_l';_l';_.6._U ____ GY:lck\~J:',J:',J:V"N AFLEELRPGS LERECKEEQC 
SFEElrnEIFK Dl'"ERTF:LFWI SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LP!',.YEGRNCE 
HKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 

20 KRNASKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSAA HCFDKIKNWR 
NL I c\ \TLc-;E HD L SEHDGDEQS RR.Vl~Q\TI IP S 'TYVPGTTNHD 1}\LLRLHQPV VLTDB\n/p LC 

LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYMFCAGY SDGSKDSCKG DSGGPHATHY RGTWYLTGIV SWGQGCATVG HFGVYTRVSQ 
YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 

25 PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN 
AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
YSKLTVDKC:~F:. ~'IQQGNVFSCS VMHEALHNHY TQKSLSLC:~FG KGGGGSGGGG SGGGGSGGGG 
SDKTHTCPPC PF ... P ELLGGPS VFLFPPKP I-\.D TLMl SP.TPE\/ TCVVV D\12 .. HE DPE\/Kf'N\l'JYV 

30 DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY KCKVSNKALP APIEKTISKA 
l\C;QPPEPQ\lY TLPP~)R.DELT ¥1.I\IQVSLTCI,V l\C;F''IPSL)IJ-\\7 EWESNC;QPEN NYKTTPPVI,D 

SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK SLSLSPGKGG GGSGGGGSGG 
GGSGGGGSGG GGSGGGGSAE VQLVQSGAEV NKPGASVKVS CKASGYTFTG YYMHWVRQAP 
GQGLE~lAJMGWl NPN SGGTNY A QKFQG\1'.f\/'TM'T RDTS IS TJ.\ YM E~LSRLRSDDT .t~VYYCl~~RGRl-\ 

35 LYNRNDRSFN WFDPWGQGTL VTVSSGSASA PTLKLEEGEF SEARVQAVLT QFFSVSVAPG 
QTAF:.ITCGGN NIGSKSVQWY QQKPGQAFVL VVYDDSDRPS GIFERFSGSN SGNMATLTIS 
RVEAGDEADY YCQVWDSSSD HVVFGGGTKL TVLGQFKAAP SVTLFPPSAA A 

FIX-037 DNA sequence 
40 atggtctccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 

gcagtcttcg taacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 
gcgttcccgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 
tccttcgagg aggcccggga gatcttcaag gacgcggaga ggacgaagct gttctggatt 
tcttacagcg atggggacca gcgtgcctca agtccatgcc agaatggggg cccctgcaag 

45 gaccagctcc agtcccatat ctgcttctgc ctccctgcct tcgagggccg gaactgtgag 
acgcacaagg atgaccagct gatctgtgtg aacgagaacg gcggctgtga gcagtactgc 
agtgaccaca cgggcaccaa gcgctcccgc cggtgccacg aggggtactc tctgctggca 
gacggggtgt cctgcacacc cacagttgaa tatccacgtg gaaaaatacc cattctagaa 
aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 

50 gagtgtccat ggcaggtcct gttgttggtg aatggagctc agttgtgtgg ggggaccctg 
atcaacacca tctgggtggt ccccgcggcc cactgtttcg acaaaatcaa gaactggagg 
aacctgatcg cggtgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcgggcgg cgcaggtcat cacccccagc acgtacgccc cgggcaccac caaccacgac 
atcgcgctgc tccgcctgca ccagcccgtg gtcctcactg accacgtggt gcccctctgc 

55 ctgcccgaac ggacgttctc tgagaggacg ctggcctccg tgcgcttctc accggtcagc 
ggctggggcc agccgctgga ccgtggcgcc acggccctgg agcccatggt cctcaacgcg 
ccccggctga tgacccagga ctgcctgcag cagtcacgga aggtgggaga ctccccaaat 
atcacggagt acacgttctg tgccggccac tcggatggca gcaaggactc ctgcaagggg 
gacagtggag gcccacatgc cacccactac cggggcacgt ggtacctgac gggcatcgtc 

60 agctggggcc agggctgcgc aaccgtgggc cactttgggg tgtacaccag ggtctcccag 
tacatcgagt ggctgcaaaa gctcatgcgc ccagagccac gcccaggagt cctcctgcga 
gccccatttc ccggtggcgg tggctccggc ggaggtgggt ccggtggcgg cggatcaggt 
gggggtggat caggcggtgg aggttccggt ggcgggggat ccgacaaaac tcacacatgc 
ccaccgtgcc cagctccgga acccctgggc ggaccgtcag tcttcctctt ccccccaaaa 
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5 cccaaggaca ccctcatgat ctcccggacc cctgaggtca catgcgtggt ggtggacgtg 
agccacgaag accctgaggt caagttcaac tggtacgtgg acggcgtgga ggtgcataat 
gccaagacaa agccgcggga ggagcagtac aacagcacgt accgtgtggt cagcgtcctc 
accgtcctgc accaggactg gctgaatggc aaggagtaca agcgcaaggt ctccaacaaa 
gcccccccag cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 

10 caggtgtaca ccccqccccc atcccgggac gagctgacca agaaccaggt cagcccgacc 
tgcccggcca aaggcttcca ccccagcgac atcgccgcgg agtgggagag caatgggcag 
ccggagaaca accacaagac cacgcccccc gtgttggact ccgacggctc cttctccccc 
tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtccc ctcatgctcc 
gtgatgcatg aggctctgca caaccactac acgcagaaga gcctctccct gtctccgggt 

15 aaaggtggcg gcggatcagg tgggggtgga tcaggcggtg gaggttccgg tggcggggga 
tcagacaaaa ctcacacatg cccaccgtgc ccagcacctg aactcctggg aggaccgtca 
gtcttcctct tccccccaaa acccaaggac accctcatga tctcccggac ccctgaggtc 
acacgcgcgg tggtggacgt gagccacgaa gaccccgagg tcaagttcaa ctggtacgtg 
gacggcgtgg aggcgcataa tgccaagaca aagccgcggg aggagcagta caacagcacg 

20 taccgcgcgg tcagcgtccc caccgtcctg caccaggact ggctgaatgg caaggagtac 
aagtgcaagg cccccaacaa agccccccca gcccccatcg agaaaaccat ctccaaagcc 
aaagggcagc cccgagaacc acaggtgtac accccgcccc catcccgcga cgagctgacc 
aagaaccagg ccagcctgac ctgcccggtc aaaggcttct accccagcga catcgccgtg 
gagcgggaga gcaatgggca gccggagaac aaccacaaga ccacgcctcc cgtgttggac 

25 tccgacggct ccttcttcct ctacagcaag ctcaccgtcg acaagagcag gtggcagcag 
gggaacgtct tctcatgctc cgtgatgcat gaggctctgc acaaccacta cacgcagaag 
agcctctccc tgtctccggg taaaggtggc ggtggctccg gcggaggtgg gtccggtggc 
ggcggatcag gtgggggtgg atcaggcggc ggaggttccg gcggcggggg atcagcggaa 
gtgcagctgg tgcagtctgg agctgaggtg aataagcctg gggcctcagt gaaggtctcc 

30 tgcaaggctt ccggacacac cttcaccggc tactatatgc accgggtgcg acaggccccc 
ggacaagggc ttgagtggac gggatggatc aaccccaaca gtggtggcac aaactatgca 
cagaagtttc agggccgggt caccacgacc agggacacgt ccaccagcac cgcctacacg 
gagccgagca ggctgagacc tgacgacacg gccgcgtatt actgtgcgag aggccgtgct 
ttgtataacc ggaacgaccg gtcccccaac tggttcgacc cctggggcca gggaaccctg 

35 gtcaccgtct cctcagggag tgcatccgcc ccaaccctta agcttgaaga aggtgaattt 
tcagaagcac gcgtacaggc tgtgctgact cagccgccct cggtgtcagt ggccccagga 
cagacggcca ggattacctg tgggggaaac aacattggaa gtaaaagtgt gcagtggtac 
cagcagaagc caggccaggc ccctgtgctg gtcgtccatg atgatagcga ccggccctca 
gggatccctg agcgattctc tggctccaac tctgggaaca tggccaccct gaccaccagc 

40 agggccgaag ccggggatga ggccgactat tactgccagg tgtgggatag cagtagtgat 
catgtggtat ccggcggagg gaccaagccg accgtcctag gccagcccaa ggctgccccc 
tcggccaccc tgttcccgcc gcccgcggcc gctcga 

FVII-053 amino acid sequence. Signal sequence is shown in dotted underline, linker 
45 region connecting FVII to Fe region is underlined, linker connecting both Fcs sites is 

shown in bold, and MB9 is italicized 
klX .. ~·QhJ;J;.J~b~ .... h .. l;h~~~hQ~~7.ib i:iEVQL VQSGA E'/1\fI-\PG.liSVK vsc:KASGY'TF' TG:r·::{Ll\;1}-nf!JVRQ 
.l'iFGQGLEf!·ll'J.G ~·17Il\JPJISGGT!V Y)iQI{FQG~'l\fT !.!JTRDTSIST.!i YI'1ELSRLRSD DTii'.fYYC.l'-iRG 
R.liLYl\IRl\JDRS P!Vf!JFDPV\JGQG TL \lT~!SSGSiJ ... S.!iPTLI\LEEG EFSEiiR'.fQJi \;7 LTQF F81lSVii 

50 PGQTARTTCG GNN LGSKSVQ WYQQK PGQAP VL VVYDDS DR PSG LPERFSG SNSGllJMll TLT 

SYSDGDQCP).S SPCQNGGSCK DQLQS''IICF'C LPAFEC;RNCE THf'"L)DQLICV NENC~C~CEQYC 

SDH'TG'TKRSC RCHEGYSLLl~":. DGVSCTPTVE YPCGEI.PI LE~ K.RN.t~SKPQGR RKRRKRIVGG 

KVCPK.GECP~\J QVLLLVNGAQ T_,CGGTLlN'TI ~rJVVSA.t~HCF'D ElKN~rJRNLIA VT_,GEHL)LSEH 

55 DGDEQSRRVA QVIIPSTYVP GTTNHDIALL RLHQPVVLTD HVVPLCLPER TFSERTLAFV 
RFSLVSGWGQ LLDRGATALE LMVLNVPRLM TQDCLQQSRK VGDSPNITEY MFCAGYSDGS 
KDSCKGDSGG PHATHYRGTW YLTGIVSWGQ GCATVGHFGV YTRVSQYIEW LQKLMRSEPR 
PGVLLRAPFP GGGGSGGGGS GGGGSGGGGS GGGGSGGGGS DKTHTCPPCP APELLGGPSV 
FLYPPEPEDT LMI SRTPEVT CVVVDVSHED PEVI<:FNWYVD GVEVHNl'"KTI<: PREEQYNSTY 

60 RVVSVLTVLH QDWLNGKEYK CKVSNEALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 
NQVSLTCLVI< GFY PSDI AVE WE ~)NC~QPENN YKTTPPVL DS DGSF'F"LYSKL TVDI<SPWQQG 

NVFSCSVMHE l'"LHNHYTQKS LSLSPGI<:GGG GSGGGGSGGG GSGGGGSDYT HTCPPCPl'"PE 
LLGGPSVFLF PPK.PKDTLMI SRTPEV'TCVV VDVSH.EDPEV EFNV'JYVDGVE~ VHNJ\K'TE.PRE 

EQYNSTYRVV SVLTVLHQDW LNGKEYKCKV SNKALPAPIE KT!SKAKGQP REPQVYTLPP 
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5 SRDE~L'TKN(_}\7 SLTCT_,\/KGFY .PSDlt\\lE~l11JES NGQPE~NNYKT TPT?\FLDSDGS F'.F'LYSK.LTVD 

KSRlAJQQGNVF SCSVMHE~t\LH NHYTQESLSL SPGK. 

FVII-053 DNA sequence 
atggtctccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 

10 gcggaagtgc agctggtgca gtctggagct gaggtgaata agcctggggc ctcagtgaag 
gtctcctgca aggcttctgg atacaccttc accggctact atatgcactg ggtgcgacag 
gcccccggac aagggcttga gtggatggga tggatcaacc ctaacagtgg cggcacaaac 
tatgcacaga agccccaggg ctgggtcacc atgaccaggg acacgtccat cagcaccgcc 
tacatggagc tgagcaggct gagatctgac gacacggccg tgtattactg cgcgagaggc 

15 cgtgctttgt acaaccggaa cgaccggccc cccaactggt ccgacccctg gggccaggga 
accccggtca ccgtctcctc agggagtgca tccgccccaa cccttaaact cgaagaaggt 
gaattttcag aagcacgcgt acaggctgtg ctgactcagc cgccctcggt gtcagtggcc 
ccaggacaga cggccaggat tacctgtggg ggaaacaaca ttggaagtaa aagtgtgcag 
tggtaccagc agaagccagg ccaggcccct gtgctggtcg tctatgatga tagcgaccgg 

20 ccctcaggga tccctgagcg attctctggc tccaactctg ggaacatggc caccctgacc 
atcagcaggg tcgaagccgg ggatgaggcc gactattact gtcaggtgtg ggatagtagt 
agtgatcatg tggcattcgg cggagggacc aagctgaccg tcccaggtca gcccaaggcc 
gcccccccgg tcactctgtt cccgccgtcc gcggccgcca ggacgaagcc gttctggatt 
tcttacagtg acggggacca gtgtgcccca agtccatgcc agaacggggg ctcctgcaag 

25 gaccagctcc agtcctatat ctgcttctgc ctccccgcct tcgagggccg gaactgtgag 
acgcacaagg acgaccagct gatctgcgcg aacgagaacg gcggctgtga gcagtaccgc 
agtgaccaca cgggcaccaa gcgctcctgt cggtgccacg aggggtactc tctgctggca 
gacggggtgt cctgcacacc cacagttgaa tatccatgtg gaaaaatacc tattctagaa 
aaaagaaatg ccagcaaacc ccaaggccga aggaagagga ggaagaggat tgtggggggc 

30 aaggtgtgcc ccaaagggga gtgtccatgg caggtcctgt tgttggtgaa tggagctcag 
ttgtgtgggg ggaccctgat caacaccacc tgggtggtct ccgcggccca ctgtttcgac 
aaaaccaaga actggaggaa cctgatcgcg gtgctgggcg agcacgaccc cagcgagcac 
gacggggatg agcagagccg gcgggcggcg caggtcatca cccccagcac gtacgtcccg 
ggcaccacca accacgacac cgcgctgctc cgcccgcacc agcccgtggt cctcactgac 

35 catgtggtgc ccccctgcct gcccgaacgg acgttctctg agaggacgct ggcctccgcg 
cgcttctcat tggtcagcgg ctggggccag ctgccggacc gtggcgccac ggccctggag 
ctcatggtcc tcaacgtgcc ccggctgatg acccaggact gcctgcagca gtcacggaag 
gtgggagact ccccaaatat cacggagtac atgttctgtg ccggctactc ggatggcagc 
aaggactcct gcaaggggga cagtggaggc ccacatgcca cccactaccg gggcacgtgg 

40 tacctgacgg gcatcgtcag ctggggccag ggctgcgcaa ccgcgggcca ctttggggtg 
tacaccaggg tctcccagta catcgagtgg ctgcaaaagc tcatgcgctc agagccacgc 
ccaggagtcc ccccgcgagc cccatttccc ggtggcggtg gccccggcgg aggtgggccc 
ggtggcggcq gatcaggtgg gggtqgatca ggcgg~ggaq gttccggtgg cggqqgatcc 
gacaaaactc acacacgccc accgtgccca gctccggaac ccccgggcgg accgtcagcc 

45 ttcctcttcc ccccaaaacc caaggacacc ctcacgatct cccggacccc cgaggtcaca 
tgcgtggtgg cggacgtgag ccacgaagac cctgaggtca agcccaactg gtacgcggac 
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 
cgtgtggtca gcgtcctcac cgtcctgcac caggactggc tgaatggcaa ggagtacaag 
tgcaaggtct ccaacaaagc cctcccagcc cccatcgaga aaaccatctc caaagccaaa 

50 gggcagcccc gagaaccaca ggtgtacacc ctgcccccat cccgggatga gctgaccaag 
aaccaggtca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggag 
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctcccgt gttggactcc 
gacggctcct tccccctcta cagcaagccc accgtggaca agagcaggtg gcagcagggg 
aacgtcctct catgctccgt gatgcatgag gctctgcaca accactacac gcagaagagc 

55 ctctccctgt ccccgggtaa aggtggcggc ggatcaggtg ggggtggatc aggcggcgga 
ggtcccggtg gcgggggacc cgacaaaact cacacacgcc caccgtgccc agcacctgaa 
ctcctgggag gaccgtcagt cttcctcttc cccccaaaac ccaaggacac cctcatgatc 
tcccggaccc ctgaggtcac atgcgtggtg gtggacgtga gccacgaaga ccctgaggtc 
aagttcaact ggtacgtgga cggcgtggag gtgcataatg ccaagacaaa gccgcgggag 

60 gagcagtaca acagcacgta ccgtgtggtc agcgtcctca ccgtcctgca ccaggaccgg 
ctgaatggca aggagtacaa gtgcaaggtc tccaacaaag ccctcccagc ccccatcgag 
aaaaccatct ccaaagccaa agggcagccc cgagaaccac aggcgcacac cctgccccca 
tcccgcgatg agctgaccaa gaaccaggtc agcctgacct gcctggtcaa aggcttctat 
cccagcgaca tcgccgtgga gtgggagagc aatgggcagc cggagaacaa ctacaagacc 

65 acgccccccg tgttggactc cgacggctcc ttcttcctct acagcaagcc caccgtggac 
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5 aagagcaggt qqcagcaggg gaacqtcttc tcatgctccq tqatgcatga ggctctqcac 
aaccactaca cgcagaaqaq cctctccctg tctccgggta aa~ga 

FVTT-044 arnino acid sequence. Signal sequence is shown in dotted underline, 
10 propeptide is double underlined, linker region connecting FVII or PS4 to Fe region is 

underlined, linker connecting both Fcs sites is shown in bold, and PS4 peptide is 
italicized 

IJ:L~ ~jl~\~; BJ.}~· r~"" ];.iJ.1J.1§ ];' Qfi s:.; J.; z~~ z~~L~~~~~~-QE~E~~:::!i ___ g_~~~l:!i~:.~-~-~l-\N !\FT_, EE T_, R p G s LE RE c KE~ E~ Q c 
15 SFE~E~l\8.EI FK JJl~~ERTKLFlAJI SYSDGJJQCZ-\S SPCQNGGSCK JJQL()S Y ICFC T_,PJ.\FEGRNCE 

THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIP!LE 
KRNASKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSAA HCFDKIKNWR 
NLIAVLGEHD LSEHDGDEQS RRVAQVIIPS TYVPGTTNHD IALLRLHQPV VLTDHVVPLC 
LPEETFSEET LJ~,_FVEFSL\1 S GWGQLLDRGA TALELM\'LNV PRLMTQDCLQ QSEKVGDSPN 

20 ITEYMFCP~GY SDGSKDSCI-\:G DSGGPHl\.THY EGTli\1YLTGI\T SWGQGCI~ .. TVG I-IFG\TYTE\'SQ 

YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
P PCPc\PEL LC~ GPS \lF'LFPPK Pl\DTLMI SR'T PEVTCVVVDV SHEL)P EVKFN WYVDC~\lE\lHN 

AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 

25 YSKLT\iDKSR \!IJQQC;NVFSCS \iMHE!H,HNHY TQKSLSLSPG KGGGGSGGGG SGGGGSGGGG 
SDKTHTCFFC Pl-\.PELLGGPS VFLFPPEPf'"[) T'LMI SRTFEV TC\l\T\7 DVSHE DFEVI<FN~11J-YV 

DGVEVI-!NAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY KCKVSNK?,LP AFIEKTISKA 
KGQPREPQVY TLPPSRDELT KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD 
SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK SLSLSPGKGG GGSGGGGSGG 

30 GGSGGGGS.PiC TERftJ.liLI-LNLC GG 

FVII-044 DNA sequence 
atggtctccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 
gcagtcttcg taacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 

35 gcgttcctgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 
tccttcgagg aggcccqqqa gatcttcaag gacqcggaga ggacgaaqct gttctggatt 
tcttacagtq atggggacca gtgtqcctca agtccatgcc aqaatggggg ctcctqcaag 
gaccagctcc ag~cctatat ctgcttc~gc ctccctgcct ~cgaggqccg gaactgtgag 
acgcacaagq atgaccagct gatctgtgtg aacgagaacq gcggctgtga gcaqtactgc 

40 aqtgaccaca cgggcaccaa gcgctcc~g~ cqqtgccacg aggggtactc tctgctggca 
gacggggtgt cctgcacacc cacagttgaa tatccatgtg gaaaaatacc tattctagaa 
aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gttgttggtg aatggagctc agttgtgtgg ggggaccctg 
atcaacacca tctgggtggt ctccgcggcc cactgtttcg acaaaatcaa gaactggagg 

45 aacctgatcg cggtgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcgggtgq cqcaggtcat catccccagc acgtacgtcc cqggcaccac caaccacgac 
atcqcgctgc tccgcctqca ccagcccg~g gtcctcactg accatgtqqt gcccctctgc 
ctgcccgaac ggacgttctc ~gaqaggacg ctggcc~tcq tgcgcttctc attqqtcagc 
gqctggggcc agc~gctqga ccgtggcgcc acqgccctgg agc~catqgt cctcaacg~g 

50 ccccggccga tgacccagga ctgcctgcag cag~cacgga aggtgggaga ctccccaaat 
atcacggagt acatgttctg tgccggctac tcggatggca gcaaggactc ctgcaagggg 
gacagcggag gcccacatgc cacccactac cggggcacgt ggtacctgac gggcatcgtc 
agctggggcc agggctgcgc aaccgtgggc cactttgggg tgtacaccag ggtctcccag 
tacatcgagt ggctgcaaaa gctcatgcgc tcagagccac gcccaggagt cctcctgcga 

55 gccccatttc ccggtggcgg tggctccggc ggaggtgggt ccggtggcgg cggatcaggt 
gqqqqtggat caggcgqtqq aggttccggt gqcqqgggat ccgacaaaac tcacacatgc 
ccaccg~gcc cagctccgga actcctqggc ggaccg~caq tcttcctctt ccccccaaaa 
cccaaggaca ccctcatqat ctcccggacc cctqaggtca catgcgtqqt ggtggacgtg 
agccacgaaq accctgaggt caaqttcaac tggtacgtgq acggcgtgga ggtqcataat 

60 gccaagacaa agccgcqqga ggagcag~ac aacagcacgt accgtgtqgt cagcg~cc~c 
accgtcctgc accaggactg gctgaatggc aaggagcaca agtgcaaggc ctccaacaaa 
gccctcccag cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 
caggcgcaca ccctgccccc atcccgggat gagccgacca agaaccaggc cagcctgacc 
tgcctggtca aaggcttcta tcccagcgac atcgccgtgg agtgggagag caatgggcag 
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5 ccggagaaca actacaagac cacgcctccc gtgttggact ccgacggctc cttcttcctc 
tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 
gtgatgcatg aggctctgca caaccactac acgcagaaga gcctctccct gtctccgggt 
aaaggtggcg gcggaccagg tgggggtgga tcaggcggtg gaggccccgg tggcggggga 
tcagacaaaa ctcacacatg cccaccgtgc ccagcacccg aactcctggg aggaccgtca 

10 gtcttcctct cccccccaaa acccaaggac accctcatga ccccccggac ccctgaggcc 
acacgcgcgg tggtggacgc gagccacgaa gaccccgagg tcaagttcaa ccggtacgtg 
gacggcgtgg aggcgcataa tgccaagaca aagccgcggg aggagcagta caacagcacg 
taccgcgtgg tcagcgtcct caccgtcctg caccaggact ggctgaatgg caaggagtac 
aagtgcaagg cctccaacaa agccccccca gcccccatcg agaaaaccat ctccaaagcc 

15 aaagggcagc cccgagaacc acaggtgtac accctgcccc caccccgcga tgagctgacc 
aagaaccagg tcagcctgac ctgcctggtc aaaggcttct atcccagcga catcgccgtg 
gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcc cgtgttggac 
tccgacggct ccttcttcct ccacagcaag ctcaccgtcg acaagagcag gcggcagcag 
gggaacgtct tcccatgctc cgtgatgcac gaggctctgc acaaccacta cacgcagaag 

20 agcccccccc tgtctccggg caaaggtggc ggcggaccag gtgggggtgg accaggcggt 
ggaggttccg gcggcggggg atcagcccgc accgagcggt gggccctgca caacccgcgc 
<J<.JC<J<J9~::.q a 

FVII-045 amino acid sequence. Signal sequence is shown in dotted underline, 
25 propeptide is double underlined, linker region connecting FVII or OS l to Fe region is 

underlined, linker connecting both F cs sites is shown in bold, and OS 1 peptide is 
italicized 
l~1X' .;'? Q!}];'}) ];];f .... f.;,;l.,j J~ff l; Q~~!~ ];1;} ~:::::~:~~::~~~~~~-~~-~~~-!~ ___ _§~~-~-~-l~!~~~~J\N l-\. FLEE LRPG S I_, ER.EC l<E E QC 
SFEE~l~~REI .F'K DAE8.TKLFf1\fl SY SDGDQC.t~S SPCQNGGSCK DQI,QSYICFC LFl-\FE~GRNCE 

30 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
KENF .. SI-\.FQGE lVGGK\lCPKG ECFV~QVLLLV NGAQLC:C.;GTL lNTlW\/\/SF .. F .. HCFDKIKNWE 

NLIAVLGEHD LSEHDGDEQS P.E\/AQVIIFS 'I'Y\JPGTTNHD IF .. LLELEQPV VLTDHVVFLC 
LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYMFCAGY SDGSEDSCKG DSGGPI-IJ~,_TI-IY f-<.GTWYLTGIV Sli\1GQGCAT\1G HFGVYTRVSQ 

35 YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
FPCP}\PELLG GPSVFLFPPE PKDTLMISRT FEVTC'J\l\7 D\7 SHEDFEVI<FN ~r.r:{\lDGVEVl-JN 

AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
YSKLTVDKSR WQQGNVFSCS VMHEALHNHY TQKSLSLSPG KGGGGSGGGG SGGGGSGGGG 

40 SDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV 
DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY KCKVSNKALP APIEKTISKA 
KGQPREPQVY TLPPSEDELT I-\.NQ\12 .. LTCLV KGFYPSDIA\l E~\:ESNGQPEN NYI-\.TTPPVLD 

SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALH}illYTQK SLSLSPGKGG GGSGGGGSGG 

45 
FVII-045 DNA sequence 
atggtccccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 
gcagtcttcg caacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 
gcgcccccgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 

50 cccttcgagg aggcccggga gatctccaag gacgcggaga ggacgaagct gttctggacc 
tctcacagcg atggggacca gcgtgcctca agtccacgcc agaatggggg cccctgcaag 
gaccagctcc agtcctatat ctgctcctgc ctccctgcct ccgagggccg gaactgcgag 
acgcacaagg atgaccagcc gatctgtgtg aacgagaacg gcggctgtga gcagtactgc 
agtgaccaca cgggcaccaa gcgctcctgt cggtgccacg aggggtactc tctgccggca 

55 gacggggtgt cccgcacacc cacagttgaa tatccatgtg gaaaaatacc tattctagaa 
aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gttgttggcg aatggagctc agccgtgtgg ggggaccccg 
atcaacacca tctgggtggt ccccgcggcc caccgccccg acaaaatcaa gaactggagg 
aacctgatcg cggcgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 

60 cggcgggcgg cgcaggtcac cacccccagc acgcacgccc cgggcaccac caaccacgac 
atcgcgctgc cccgcctgca ccagcccgcg gtcctcactg accacgtggt gcccccccgc 
ctgcccgaac ggacgttccc tgagaggacg ctggccttcg tgcgcttccc attggtcagc 
ggctggggcc agctgctgga ccgtggcgcc acggccctgg agctcatggt cctcaacgtg 
ccccggctga tgacccagga ctgcctgcag cagccacgga aggtgggaga ctccccaaat 
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5 atcacggagt acatgttctg tgccggctac tcggatggca gcaaggactc ctgcaagggg 
gacagtggag gcccacatgc cacccaccac cggggcacgt ggtacctgac gggcatcgtc 
agctggggcc agggctgcgc aaccgtgggc cactttgggg tgtacaccag ggtctcccag 
tacatcgagt ggccgcaaaa gctcatgcgc ccagagccac gcccaggagt cctcctgcga 
gccccacccc ccggtggcgg cggctccggc ggagg,gggt ccggtggcgg cggatcaggt 

10 gggggtggat caggcggtgg aggttccggc ggcgggggat ccgacaaaac tcacacacgc 
ccaccgcgcc cagctccgga acccctgggc ggaccgccag tcttcctccc ccccccaaaa 
cccaaggaca cccccatgat ctcccggacc cctgaggtca cacgcgtggt ggtggacgcg 
agccacgaag accctgaggc caagttcaac tggcacgtgg acggcgtgga ggtgcataat 
gccaagacaa agccgcggga ggagcagtac aacagcacgt accgtgtggt cagcgccctc 

15 accgtcctgc accaggactg gctgaatggc aaggagtaca agtgcaaggt ctccaacaaa 
gccctcccag cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 
caggtgtaca ccccgccccc atcccgggat gagctgacca agaaccaggt cagcctgacc 
tgcctggtca aaggcttcta ccccagcgac atcgccgtgg agtgggagag caatgggcag 
ccggagaaca accacaagac cacgcccccc gtgttggact ccgacggctc cttcttcccc 

20 tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtccc cccatgctcc 
gtgatgcatg aggccctgca caaccaccac acgcagaaga gcccccccct gtctccgggc 
aaaggcggcg gcggatcagg cgggggtgga tcaggcggcg gaggttccgg cggcggggga 
tcagacaaaa cccacacatg cccaccgtgc ccagcacctg aactcctggg aggaccgtca 
gtccccctct tccccccaaa acccaaggac acccccatga tctcccggac ccctgaggtc 

25 acatgcgtgg tggtggacgt gagccacgaa gaccccgagg tcaagttcaa ctggtacgtg 
gacggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagta caacagcacg 
taccgtgtgg tcagcgtcct caccgtcctg caccaggact ggctgaatgg caaggagtac 
aagtgcaagg cCcccaacaa agccccccca gcccccatcg agaaaaccat ctccaaagcc 
aaagggcagc cccgagaacc acaggtgtac accccgcccc catcccgcga cgagctgacc 

30 aagaaccagg tcagcctgac ctgcctggcc aaaggcttct accccagcga catcgccgcg 
gagcgggaga gcaatgggca gccggagaac aaccacaaga ccacgcctcc cgcgttggac 
cccgacggct cccccctcct ctacagcaag ctcaccgtcg acaagagcag gtggcagcag 
gggaacgtct tctcatgccc cgtgatgcat gaggctctgc acaaccacca cacgcagaag 
agcctctccc cgtctccggg taaaggcggc ggcggatcag gcgggggtgg atcaggcggt 

35 ggaggttccg gtggcggggg atcagcctgc accgagcgga tggccctgca caacctgtgc 
ggcggg"C.ga 

FVII-046 amino acid sequence. Signal sequence is shown in dotted underline, 
propeptide is double underlined, linker region connecting FVII or OS2 to Fe region is 

40 underlined, linker connecting both Fcs sites is shown in bold, and OS2 peptide is 
italicized 
N~[;~QbhJ.7:-h.J.:f .. ;\;;\;J;;§<J;Q;~::;:J.;f} g;££:~:I_Q1J;;ii!L:\.?:j~J_,_1:1_fl~l~lY"N AFLEELRPGS LERECKEEQC 
SFEEAREIFK DAERTKLFWI SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LPAFEGRNCE 
THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 

45 F:RNl',SKPQGR IVGGF:VCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSl''l'' HCFDKII<:NWR 
NL I c\ \TLc-;E HD L SEHDGDEQS RR.Vl~Q\TI IP S 'TYVPGTTNHD 1}\LLRLHQPV VLTDB\n/p LC 

LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYMFCAGY SDGSKDSCKG DSGGPHATHY RGTWYLTGIV SWGQGCATVG HFGVYTRVSQ 
YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 

50 PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN 
AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
YSKLl"JDKSR \llJQQGNVFSCS 'JMHE1\LHNHY TQKSLSLSPG KGGGGSGGGG SGGGGSGGGG 
SDKTHTCPPC PF ... P ELLGGPS VFLFPPKP I-\.D TLMl SP.TPE\/ TCVVV D\12 .. HE DPE\/Kf'N\l'JYV 

55 DGVEVI!NlU-Z::T KPREEQYNST YRVVSVLTVL HQDWLNGF:EY KCKVSNKl'~LP APIEYTISK!-\. 
l\C;QPPEPQ\lY TLPP~)R.DELT ¥1.I\IQVSLTCI,V l\C;F''IPSL)IJ-\\7 EWESNC;QPEN NYKTTPPVI,D 

SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK SLSLSPGKGG GGSGGGGSGG 
c;c;sGGGGSA/~~· TER.Di3-..LI-Il\JLC GG 

60 FVII-046 DNA sequence 
atggtctccc aggccctcag gctcccccgc cttctgcttg ggccccaggg ctgcccggcc 
gcagccctcg taacccagga ggaagcccac ggcgccctgc accggcgccg gcgcgccaac 
gcgttcctgg aggagctgcg gccgggcccc ctggagaggg agcgcaagga ggagcagcgc 
tcccccgagg aggcccggga gatcttcaag gacgcggaga ggacgaagcc gttctggatt 
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5 tcttacagtg atggggacca gtgtgcctca agtccatgcc aqaatggggg ctcctqcaag 
gaccagctcc agtcctatat ctgcttctgc ctccctgcct tcgaggqccq gaactgtgag 
acgcacaagq atgaccagct gatctqtgtg aacgagaacq qcggctgtga gcaqtactgc 
aqtgaccaca cgggcaccaa gcgctcccgc cqqtgccacg aggggtactc tctgctggca 
gacggggtgt cctgcacacc cacaqttgaa tatccacgtq gaaaaatacc cattctagaa 

10 aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gccgttggtg aatggagccc agttgtgtgg ggggaccctg 
atcaacacca tctgggtggt ctccgcggcc cactgtttcg acaaaatcaa gaactggagg 
aacccgatcg cggtgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcgggtgg cgcaggtcat catccccagc acgtacgtcc cgggcaccac caaccacgac 

15 atcqcgctgc tccgcctqca ccagcccgcg gtcctcactg accatgtqqt gcccctctgc 
ctgcccgaac qqacgttctc cgaqaqqacg ctggccttcq tqcgcttctc attqqtcagc 
gqctqgggcc agctgctqqa ccgtggcgcc acqqccctgg agctcatqqt cctcaacgtg 
ccccggccga tgacccagga ctgcctgcag cagccacgga aggtgggaga ctccccaaat 
atcacggagt acacgttctg tgccggccac tcqgatggca gcaaggactc ctgcaagggg 

20 gacagtggag gcccacatgc cacccactac cggggcacgt ggtacctgac gggcatcgtc 
agctggggcc agggccgcgc aaccgtgggc cactttgggg tgtacaccag ggtctcccag 
tacatcgagt ggctgcaaaa gcccatgcgc tcagagccac gcccaggagt ccccctgcga 
gccccatttc ccggtggcgg tggctccggc ggaggtgggt ccggtggcgg cggatcaggt 
gggggtggat caggcggtgg aggttccggt ggcgggggat ccgacaaaac tcacacatgc 

25 ccaccgcgcc cagctccgga actcctqggc ggaccgccaq tcttcctctt ccccccaaaa 
cccaaggaca ccctcatqat ctcccggacc cctqaggtca catgcgtqqt ggtggacgtg 
agccacgaaq accctgaggt caaqttcaac tggtacgtgq acggcgtgga ggtqcataat 
gccaagacaa agccgcqqga ggagcagcac aacagcacgt accgtgtqgt cagcgccccc 
accgccccgc accaggaccg gctqaatggc aaggagcaca agtgcaaggt ccccaacaaa 

30 gccctcccag cccccatcga gaaaaccacc cccaaagcca aagggcaqcc ccgagaacca 
caggtgtaca ccctgccccc accccgggat gagctgacca agaaccaggt cagcctgacc 
cgcctggtca aaggcctcta tcccagcgac atcgccgtgg agtgggagag caatgggcag 
ccggagaaca actacaagac cacqcctccc gtgccggact ccgacggccc cttcttcctc 
tacagcaagc ccaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 

35 gtgacgcatg aggctctgca caaccactac acgcagaaga gcctctcccc gtctccgggt 
aaaggcggcq qcggatcagg tggqqqtgga tcaggcggtq qaggttccgg cggcqqqgga 
tcaqacaaaa ctcacacatq cccaccgcgc ccaqcacctg aactcctqqq aggaccgcca 
gtcttcctct tccccccaaa acccaaggac acccccacga tctcccggac ccctqaggtc 
acatgcgtgg tggcggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgcg 

40 gacggcgcgq aggtgcataa cgccaagaca aagccgcggq aggagcagca caacagcacg 
caccgtgtgg tcagcgtcct caccgtcctg caccaggact ggctgaatgg caaggagtac 
aagtgcaagg tctccaacaa agccctccca gcccccaccg agaaaaccat ccccaaagcc 
aaagggcagc cccgagaacc acaggcgtac accctgcccc catcccgcga tgagccgacc 
aagaaccagg tcagcctgac ctgcctggtc aaaggcttct atcccagcga catcgccgtg 

45 gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcc cgtgtcggac 
tccqacggct ccttcttcct ctacagcaag ctcaccgtcg acaagaqcaq gtggcagcag 
gggaacgtct tctcatgctc cgtqatqcat gaggctctgc acaaccacta cacqcaqaag 
aqcctctccc cgcccccqgg taaaggtggc gqcggatcag gtggggqtgg atcaggcggt 
ggaggccccq gtggcggggg atcaqcctgc accgagcggq acgccctgca caacctgtgc 

50 gqcggqtga 

FVll-047 amino acid sequence. Signal sequence is shown in dotted underline, 
propeptide ls double underlined, linker region connecting FVII or PS4 to Fe regions is 
underlined, and PS4 peptide is italicized 

55 N~[;~Q]'}J-.:J.-3-h.J.:f,.J;;J;;J;§<]l~:~::;J-;f} g;££:~:I_Q1J;;ii!L:\.?:j~J_,_1:1_f.£~.£~.£~AN AFLEELRPGS LERECKEEQC 
SFEEAREIFK DAERTKLFWI SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LPAFEGRNCE 
THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
Ef<J:Jl\.SKPQGR IVGGE-VCPKG ECPW(2VLLLV NGAQLCGGTL INTI~'1TV\TSl\.l\. HCFDKII-\:Nl1\JT-<. 
NLII~"VLGEI-ID LSEHDGDEQS Rf-<.'1/AQ\'I I PS TYVPGTTNI-ID II~LLELE(2PV VL TDI-I\1\ 1PLC 

60 LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYMFCAGY SDGSKDSCKG DSGGPHATHY RGTWYLTGIV SWGQGCATVG HFGVYTRVSQ 
YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN 
AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
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5 QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
YSKLTVDKSR WQQGNVFSCS VMHEALHNHY TQKSLSLSPG KGGGGSGGGG SGGGGSGGGG 
SGGGGSGGGG SACT'ER!ll]ALH IVLC'GGGGSGG GGSGGGGSGG GGSGGGGSGG GGSDKTHTCT? 

PCPAPELLGG PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA 
KTKPREEQYN STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ 

10 VYTLPPSRDE LTENQVSLTC LVKGYYPSDI F,VEWESNGQP ENNYETTPPV LDSDGSFFLY 
SKLTVDESEW QQGNVFSCSV MI-IEALHNHYT QKSLSLSPGE 

FVII-047 DNA sequence 
atggtccccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 

15 gcagtcttcg caacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 
gcgcccccgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 
cccttcgagg aggcccggga gatctccaag gacgcggaga ggacgaagct gttctggacc 
tctcacagcg atggggacca gcgtgcctca agtccacgcc agaatggggg cccctgcaag 
gaccagctcc agccccatat ctgctcccgc ctccctgcct ccgagggccg gaactgcgag 

20 acgcacaagg atgaccagcc gacctgtgtg aacgagaacg gcggctgtga gcagtactgc 
agtgaccaca cgggcaccaa gcgctcctgt cggtgccacg aggggtactc tctgctggca 
gacggggtgt cccgcacacc cacagttgaa tatccatgtg gaaaaatacc tattctagaa 
aaaagaaacg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gttgttggcg aatggagctc agccgtgtgg ggggaccccg 

25 atcaacacca tctgggtggt ccccgcggcc caccgccccg acaaaatcaa gaactggagg 
aacctgatcg cggcgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcgggcgg cgcaggtcac cacccccagc acgcacgccc cgggcaccac caaccacgac 
atcgcgctgc cccgcctgca ccagcccgcg gtcctcactg accacgtggt gcccccccgc 
ctgcccgaac ggacgttccc cgagaggacg ctggcccccg tgcgcttccc accggtcagc 

30 ggctggggcc agccgctgga ccgtggcgcc acggccctgg agcccatggt cctcaacgcg 
ccccggctga tgacccagga ctgcctgcag cagtcacgga aggcgggaga ctccccaaat 
atcacggagt acatgttctg tgccggctac tcggatggca gcaaggactc ctgcaagggg 
gacagtggag gcccacatgc cacccaccac cggggcacgt ggtacctgac gggcatcgtc 
agccggggcc agggctgcgc aaccgtgggc caccccgggg tgtacaccag ggtctcccag 

35 tacatcgagt ggccgcaaaa gctcatgcgc ccagagccac gcccaggagt cctcctgcga 
gccccacccc ccggtggcgg cggctccggc ggaggcgggt ccggtggcgg cggatcaggt 
gggggtggat caggcggtgg aggttccggc ggcgggggat ccgacaaaac tcacacacgc 
ccaccgcgcc cagctccgga acccctggga ggaccgccag tcttcctccc ccccccaaaa 
cccaaggaca cccccatgat ctcccggacc cctgaggtca cacgcgtggt ggtggacgcg 

40 agccacgaag accctgaggc caagttcaac tggcacgcgg acggcgtgga ggcgcataat 
gccaagacaa agccgcggga ggagcagtac aacagcacgt accgtgtggt cagcgtcctc 
accgtcctgc accaggactg gctgaatggc aaggagtaca agtgcaaggt ctccaacaaa 
gccctcccag cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 
caggtgtaca ccccgccccc atcccgggac gagctgacca agaaccaggt cagcccgacc 

45 tgcctggtca aaggcttcta ccccagcgac atcgccgtgg agtgggagag caatgggcag 
ccggagaaca accacaagac cacgcccccc gtgttggact ccgacggctc cttctccccc 
tacagcaagc tcaccgtcga caagagcagg tggcagcagg ggaacgtccc cccatgctcc 
gtgatgcatg aggccctgca caaccaccac acgcagaaga gcccccccct gtctccgggc 
aaaggcggtg gcggttcagg tggaggaggg tcaggcggtg gtggatccgg cgggggcgga 

50 tccggtggcg gagggtcagg cggtggcgga tcagcctgca ccgagcggtg ggccccgcac 
aacctgtgcg gtggcggtgg ctccggcgga ggtgggtccg gtggcggcgg atcaggtggg 
ggtggatcag gcggtggagg ttccggtggc gggggacccg acaaaactca cacatgccca 
ccgtgcccag caccggaact cctgggcgga ccgtcagtct tcctcttccc cccaaaaccc 
aaggacaccc tcatgatctc ccggacccct gaggtcacat gcgtggtggt ggacgtgagc 

55 cacgaagacc ctgaggtcaa gttcaaccgg tacgtggacg gcgcggaggt gcataatgcc 
aagacaaagc cgcgggagga gcagtacaac agcacgcacc gtgtggtcag cgccctcacc 
gtcctgcacc aggaccggct gaatggcaag gagtacaagt gcaaggtctc caacaaagcc 
ctcccagccc ccatcgagaa aaccatctcc aaagccaaag ggcagccccg agaaccacag 
gtgtacaccc cgcccccatc ccgggacgag ctgaccaaga accaggtcag cctgacctgc 

60 ctggccaaag gcttctatcc cagcgacatc gccgcggagt gggagagcaa tgggcagccg 
gagaacaact acaagaccac gcctcccgtg ttggactccg acggctcctt cttcctctac 
agcaagctca ccgcggacaa gagcaggcgg cagcagggga acgtcttctc atgctccgtg 
atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctccctgtc tccgggtaaa 

65 
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5 FV ll-·048 amino acid sequence. Signal sequence is shown in dotted underline, 
propeptide is double underlined, linker region connecting FVII or OS 1 to Fe regions 
is underlined, and OS 1 pep ti de is italicized 
~1~,~Qb1Ebbf .. 111~l:~:~:~J.;b r,:n~::'Lrl:'.~-~h.U ____ <;:;_y_:i:,1mEJ3J:':}',N ]',FLEELRPGS LERECYEEQC 
SFEEI,P.EIFK Dl'"ERTF:LFWI SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LP!',.YEGRNCE 

JO THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
KRNASKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSAA HCFDKIKNWR 
NL I c\ \TLc-;E HD L SEHDGDEQS RR.Vl~Q\TI IP S 'TYVPGTTNHD 1}\LLRLHQPV VLTDB\n/p LC 

LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYMFCAGY SDGSKDSCKG DSGGPHATHY RGTWYLTGIV SWGQGCATVG HFGVYTRVSQ 

15 YI E\l'~r LQI-ZLME SEP P.P G VL LR AF F P §~~~-~~---53._~-?._~-?._§_~~~:~~:~-~-~-~---~~~-~§._§._~-?._~-?._§_~~---~:~-~-~-~~.D KT HTC 
PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN 
AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTF:NQVSLT CLVKGFYPSD IAVEWESNGQ PENNYF:TTPP VLDSDGSFFL 
YSKLTVDESE WQQGNVFSCS VMI-IEALHNHY TQKSLSLSPG KGGGGSGGGG SGGGGSGGGG 

20 ~)C;c;GGSGGGG SACTE.RJtJ)'iLI-J JVLCGGGGsc;c; c;c;sGGGGSGG c;c;sc;c;c;c;sGG GGSDKTHTCP 

25 

PCPl~PE~LLC;c; PS\lF'LF'P PKP KDTLMI SR'T'P EVTCVVVDVS HEL)PE\lKFNW YVDC;VEVTl.Nl-\ 
l\Tl<PREEQYN STYRVVSVLT \lLHQDWLNC;K EYI<CE\lSNKA LPAPIEI<TI S fJ\KGQPREPQ 

VYTLPT?SRDE L'TKNQVSLTC T_,\/KGFYPSDI l-\\7E~lAJE~SNGQP E~NN''lKTTPP\l T_,DSDGSFF'LY 

SKL'TVDKSR\'11 QQGNVFSCSV MHEt\LHNHYT QKSLSLSFGK 

DNA sequence of FVII-048 
atggtctccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 
gcagtcttcg taacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 
gcgttcctgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 

30 tccttcgagg aggcccggga gatcttcaag gacgcggaga ggacgaagct gttctggatt 
tcttacagtg atggggacca gtgtgcctca agtcca~gcc agaatggggg ctcctgcaag 
gaccagctcc ag~cctatat ctgcttc~gc ctccctgcct ~cgagggccg gaactgtgag 
acgcacaagg atgaccagct gatctgtgtg aacgagaacg gcggctgtga gcagtactgc 
agtgaccaca cgggcaccaa gcgctcccgc cggtgccacg aggggtactc tctgccggca 

35 gacggggtgt cctgcacacc cacagttgaa tatccacgtg gaaaaatacc tattctagaa 
aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gttgttggtg aatggagctc agttgtgtgg ggggaccctg 
atcaacacca tctgggtggt ctccgcggcc cactgtttcg acaaaatcaa gaactggagg 
aacctgatcg cggtgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 

40 cggcgggtgg cgcaggtcat catccccagc acgtacgtcc cgggcaccac caaccacgac 
atcgcgctgc tccgcctgca ccagcccg~g gtcctcactg accatgtggt gcccc~c~gc 
ctgcccgaac ggacgttctc ~gagaggacg ctggcc~tcg tgcgcttctc attggtcagc 
ggctggggcc agc~gctgga ccgtggcgcc acggccctgg agc~catggt cctcaacg~g 
ccccggctga tgacccagga ctgcctgcag cagccacgga aggtgggaga ctccccaaat 

45 atcacggagt acacgttctg tgccggccac tcggatggca gcaaggactc ctgcaagggg 
gacagtggag gcccacatgc cacccactac cggggcacgt ggtacctgac gggcatcgtc 
agctggggcc agggctgcgc aaccgtgggc cactttgggg tgtacaccag ggtctcccag 
tacatcgagt ggctgcaaaa gctcatgcgc tcagagccac gcccaggagt cctcctgcga 
gccccatttc ccggtggcgg tggctccggc ggaggtgggt ccggtggcgg cggatcaggt 

50 gggggtggat caggcggtgg aggttccggt ggcgggggat ccgacaaaac tcacacatgc 
ccaccg~gcc cagctccgga actcctggga ggaccg~cag tcttcctctt ccccccaaaa 
cccaaggaca ccc~catgat ctcccggacc cctgaggtca ca~gcgtggt ggtggacg~g 
agccacgaag accctgaggt caagttcaac tggtacgtgg acggcgtgga ggtgcataat 
gccaagacaa agccgcggga ggagcagcac aacagcacgt accgtgtggt cagcgccctc 

55 accgccctgc accaggaccg gctgaatggc aaggagcaca agtgcaaggc ctccaacaaa 
gccctcccag cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 
caggtgtaca ccctgccccc atcccgggat gagctgacca agaaccaggt cagcctgacc 
tgcctggtca aaggcttcta tcccagcgac atcgccgtgg agtgggagag caatgggcag 
ccggagaaca ac~acaagac cacgcctccc gtgttggact ccgacggctc cttcttcctc 

60 tacagcaagc tcaccgtcga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 
gtgatgcatg aggctctgca caaccac~ac acgcagaaga gcc~ctccct gtctccgggt 
aaaggcgg~g gcggttcagg ~ggaggaggg tcaggcggtg gtggatccgg cgggggcgga 
tccggtggcg gaggg~cagg cggtggcgga tcagcctgca ccgagcggat ggccc~gcac 
aacccgcgcg gtggcggtgg ctccggcgga ggtgggcccg gtggcggcgg atcaggtggg 
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5 ggtggatcag gcggtggagg ttccggtggc gggggatccg acaaaactca cacatgccca 
ccgtgcccag caccggaact cctgggcgga ccgtcagtct tcctcttccc cccaaaaccc 
aaggacaccc tcatgatctc ccggacccct gaggtcacat gcgtggtggt ggacgtgagc 
cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gcgtggaggt gcataatgcc 
aagacaaagc cgcgggagga gcagtacaac agcacgtacc gtgtggtcag cgtcctcacc 

10 gtcctgcacc aggaccggct gaatggcaag gagtacaagt gcaaggtctc caacaaagcc 
ctcccagccc ccatcgagaa aaccatctcc aaagccaaag ggcagccccg agaaccacag 
gtgtacaccc cgcccccatc ccgggacgag ctgaccaaga accaggtcag cctgacctgc 
ctggtcaaag gcttctatcc cagcgacatc gccgtggagt gggagagcaa cgggcagccg 
gagaacaact acaagaccac gcctcccgcg ttggactccg acggctcctt cttcctctac 

15 agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttctc atgctccgtg 
atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctccctgtc tccgggtaaa 
tqa. 

FVII-049 amino acid sequence. Signal sequence is shown in dotted underline, 
20 propeptide is double underlined, linker region connecting FVII or OS2 to Fe regions 

is underlined, and OS2 peptide is italicized 
t1::K~QZ-}f~cf.l;~~;~~~KI~1h];l~~?J;Qfif f;l} 
SFE~E~l'-3.8.EI F'K L)l~":.ERTKLFlAJI 

l\. \lF'\lTQEEAl-J c;vLHRRRRl-\N 

SYSDGDQCAS SPCQNGGSCK 
c\FI,EELPPGS LERECKEEQC 
L)QL()SYICFC T_,pf~t'EGRNCE 

THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIP!LE 
25 KRNASKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSAA HCFDKIKNWR 

NLIAVLGEHD LSEHDGDEQS RRVAQVIIPS TYVPGTTNHD IALLRLHQPV VLTDHVVPLC 
LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALELMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITEYMFCP~GY SDGSKDSCI-\:G DSGGPHl\.THY EGTli\1YLTGI\T SWGQGCI~ .. TVG I-IFG\TYTE\'SQ 

YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
30 PPCPc\PELLC; GPS\lF'LFPPK Pl\DTLMISR'T PEVTCVVVDV SHEL)PEVKFN WYVDC;\/E\lHN 

AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
YSKL'TVDKSR lAJQQGNVFSCS VMHE~t\LHNHY TQKSLSLSFG K.GGGGSGGGG SGGGGSGGGG 

SGGGGSGGGG SACTE.'Ri_!ALI-i. NLCGGGGSGG GGSGGGGSGG GGSGGGGSGG GGSDKTH'TC.P 

35 PCPF ... PELLGG PSVFLFPPKP I-\.DTLMISP.TP E\/TCVVVDv2·. HEDPE\/KFN\l'~r YVDG\JEVHNA 

KTKPF.EEQYN STYRVVSVLT VLHQDWLNGK EYKCKVSNK?, LPAPIEKTIS KAKGQPREPQ 
VYTLPPSRDE LTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY 
SYLTVDKSPJiJ QQGNVFSCSV MHEl',LHNHYT QYSLSLSPGK 

40 DNA sequence ofFVII-049 
atggtctccc aggccctcag gctcctctgc cttctgcttg ggcttcaggg ctgcctggct 
gcagtcttcg taacccagga ggaagcccac ggcgtcctgc accggcgccg gcgcgccaac 
gcgttcc~gg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 
tccttcgagg aggcccggga gatcttcaag gacgcggaga ggacgaagct gttctggatt 

45 tcttacagcg atggggacca gcgtgcctca agtccacgcc agaatggggg cccctgcaag 
gaccagctcc agtcccatat ctgcttctgc ctccctgcct tcgagggccg gaactgcgag 
acgcacaagg atgaccagct gacctgtgtg aacgagaacg gcggctgtga gcagtactgc 
agtgaccaca cgggcaccaa gcgctcctgt cggtgccacg aggggtactc tctgctggca 
gacggggtgt cctgcacacc cacagttgaa tatccatgtg gaaaaatacc tattctagaa 

50 aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagtgtccat ggcaggtcct gttgttggtg aatggagctc agttgtgtgg ggggaccctg 
atcaacacca tctgggtggt ctccgcggcc cactgtttcg acaaaatcaa gaactggagg 
aacctgatcg cggtgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcggg~gg cgcaggtcat ca~ccccagc acgtacg~cc cgggcaccac caaccacgac 

55 atcgcgctgc tccgcctgca ccagcccgtg gtcctcactg accacgtggt gcccctctgc 
ctgcccgaac ggacgttctc cgagaggacg ctggcccccg tgcgcttctc accggtcagc 
ggctggggcc agccgctgga ccgtggcgcc acggccctgg agctcatggt cctcaacgtg 
ccccggctga tgacccagga ctgcctgcag cagtcacgga aggtgggaga ctccccaaat 
atcacggagt acatgttctg tgccggctac tcggatggca gcaaggactc ctgcaagggg 

60 gacagtggag gcccacatgc cacccactac cggggcacgt ggtacctgac gggcatcgtc 
agctggggcc agggctgcgc aaccgtgggc cactttgggg tgtacaccag ggtctcccag 
tacatcgagt ggctgcaaaa gctcatgcgc tcagagccac gcccaggagt cctcctgcga 
gccccat~~c ccggtggcgg tggctccggc ggaggtgggt ccggtggcgg cggatcaggt 
gggggtggat caggcggtgg aggttccggt ggcgggggat ccgacaaaac tcacacatgc 
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5 ccaccg~gcc cagctccgga actcctggga ggaccg~cag tcttcctctt ccccccaaaa 
cccaaggaca ccctcatgat ctcccggacc cctgaggtca catgcgtggt ggtggacgtg 
agccacgaag accctgaggt caagttcaac tggtacgtgg acggcgtgga ggtgcataat 
gccaagacaa agccgcggga ggagcag~ac aacagcacgt accgtgtggt cagcg~cc~c 
accg~cccgc accaggac~g gctgaatggc aaggag~aca agtgcaaggt ccccaacaaa 

10 gccctcccag cccccatcga gaaaaccacc cccaaagcca aagggcagcc ccgagaacca 
caggcgcaca ccctgccccc accccgggat gagccgacca agaaccaggc cagcctgacc 
cgcctggtca aaggcctcta tcccagcgac atcgccgtgg agcgggagag caatgggcag 
ccggagaaca actacaagac cacqcctccc gtgccggact ccgacggccc cttcttcctc 
tacagcaagc tcaccgtcga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 

15 gtgatgcatg aggctctgca caaccac~ac acgcagaaga gcctctccct gtctccgggt 
aaaggcggtg gcggttcagg ~ggaggaggg tcaggcggtg gtggatccgg cgggggcgga 
tccggtggcg gagggtcagg cggtggcgga tcagcctgca ccgagcggga cgccctgcac 
aacc~g~gcg gtggcggtgg ccccggcgga ggtggg~ccg gtggcggcgg atcaggtggg 
ggtggatcag gcggcggagg ttccggtggc gggggatccg acaaaactca cacatgccca 

20 ccgcgcccag caccggaact cccgggcgga ccgtcagcct tcctcttccc cccaaaaccc 
aaggacaccc tcacgatctc ccggaccccc gaggtcacat gcgcggtggt ggacgcgagc 
cacgaagacc ctgaggtcaa gcccaactgg tacgcggacg gcgtggaggc gcataatgcc 
aagacaaagc cgcgggagga gcagtacaac agcacgtacc gtgtggtcag cgtcctcacc 
gtcctgcacc aggactggct gaatggcaag gagtacaagt gcaaggtctc caacaaagcc 

25 ctcccagccc ccatcgagaa aaccatctcc aaagccaaag ggcagccccg agaaccacag 
gtgtacaccc tgcccccatc ccgggatgag ctgaccaaga accaggtcag cctgacctgc 
ctggtcaaag gcttctatcc cagcgacatc gccgtggagt gggagagcaa ~gggcagccg 
gagaacaact acaagaccac gcctcccg~g ttggactccg acggctcctt cttcctc~ac 
agcaagccca ccgtggacaa gagcaggtgg cagcagggga acgtcttctc atgctccgtg 

30 atgcatgagg c~c~gcacaa ccactacacg cagaagagcc tc~ccctgtc tccgggtaaa 
t<.Ja 

FVII-011 amino acid sequence. Signal sequence is shown in dotted underline, 
propeptide is double underlined, Gla domain is italicized, linker region connecting 

3 5 FV ll to Fe region is underlined, and linker connecting both Fcs sites is shown in bold 
tlX ~~· Qf;;.J; J3.];b~~ ~ )-;JJ h~~~ h Q~;,_~J.ib f:_)£~£_~~-(~~}-~-~-~-~J!__ _____ §~~--~J-~J3J3J3J~~ill\7 A£~LEE LR PG S LERE CKEEQ C 
S.F'EEARE1E'1\ D_.4EP.TKLFWI S Y~~DGDQCAS SPCQNC;c;~~CK DQLQSYICFC LFAFEGl<.NCE 

THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
KRNl'"SKPQGR IVGGKVCPI<:G ECPWQVLLLV NGl'"QLCGGTL INTIWVVSM'" IICFDKIKNWR 

40 NLIAVLGEHD LSEHDGDEQS RRVAQVIIPS TYVPGTTNHD IALLRLHQPV VLTDHVVPLC 
LPERTFSERT LAFVRFSLVS GWGQLLDRGA TALEIMVLNV PRLMTQDCLQ QSRKVGDSPN 
ITE''IMF'Cl-\GY SDC;Sl\DSCEG [)SGGPHc\Tl-JY R.C;TW''IL'TGI\7 swc;Qc;Cl\T\/G HF'GVYTRVSQ 

YIEWLQKLMR SEPRPGVLLR APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN 

4~ AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI SKAKGQPREP 
QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL 
r·::~KLTVDKSR r,•JQ()GNVFC:~CS VMHEJILHNHY TQKSLSLSPG i':GGGGSGGGG SGGGGSGGGG 
SDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV 
DGVEVllN!',.KT I<:PREEQYNST YRVVSVLTVL HQDWLNGKEY I<:CKVSNKALP l\PIEKTISKF, 

50 KGQPREPQVY TLPPSRDELT KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD 
SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK SLSLSPGK 

FVII-011 DNA sequence 
atggtctccc aggccctcag gctcctccgc cttctgcttg ggccccaggg ctgcccggcc 

55 gcagcccccg taacccagga ggaagcccac ggcgccccgc accggcgccg gcgcgccaac 
gcgttcctgg aggagctgcg gccgggctcc ctggagaggg agtgcaagga ggagcagtgc 
tccttcgagg aggcccggga gatcttcaag gacgcggaga ggacgaagct gttctggatt 
tcttacagtg atggggacca gtgtgcctca agtccatgcc agaatggggg ctcctgcaag 
gaccagctcc agtcctatat ctgcttctgc ctccctgcct tcgagggccg gaactgtgag 

60 acgcacaagg atgaccagct gatctgtgtg aacgagaacg gcggctgtga gcagtactgc 
agtgaccaca cgggcaccaa gcgctcc~g~ cggtgccacg aggggtactc tctgctggca 
gacggggtgt cctgcacacc cacagttgaa tatcca~gtg gaaaaatacc ~attctagaa 
aaaagaaatg ccagcaaacc ccaaggccga attgtggggg gcaaggtgtg ccccaaaggg 
gagcgcccat ggcaggtcct gccgttggtg aatggagccc agttgtgtgg ggggaccctg 
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5 atcaacacca tctgggtggt ctccgcggcc cactgtttcg acaaaatcaa gaactggagg 
aacctgatcg cggtgctggg cgagcacgac ctcagcgagc acgacgggga tgagcagagc 
cggcgggtgg cgcaggtcat catccccagc acgtacgtcc cgggcaccac caaccacgac 
atcgcgctgc tccgcctgca ccagcccgcg gtcctcactg accatgtggt gcccccccgc 
ctgcccgaac ggacgttctc cgagaggacg ctggccctcg tgcgcttctc attggtcagc 

10 ggctggggcc agccgctgga ccgtggcgcc acggccctgg agcccatggt cctcaacgcg 
ccccggccga tgacccagga ccgcctgcag cagccacgga aggtgggaga ccccccaaat 
atcacggagt acacgctctg tgccggccac ccggatggca gcaaggactc ctgcaagggg 
gacagcggag gcccacatgc cacccactac cggggcacgt ggtacctgac gggcatcgtc 
agctggggcc agggccgcgc aaccgcgggc cactttgggg cgcacaccag ggtctcccag 

15 tacatcgagt ggccgcaaaa gctcatgcgc tcagagccac gcccaggagt cctcctgcga 
gccccatttc ccggtggcgg tggctccggc ggaggtgggt ccggtggcgg cggatcaggt 
gggggtggat caggcggtgg aggttccggt ggcgggggat ccgacaaaac tcacacatgc 
ccaccgcgcc cagctccgga actcctgggc ggaccgccag tcttcctctt ccccccaaaa 
cccaaggaca cccccatgat ctcccggacc cctgaggtca cacgcgtggt ggtggacgcg 

20 agccacgaag accctgaggc caagttcaac tggcacgcgg acggcgtgga ggcgcataat 
gccaagacaa agccgcggga ggagcagtac aacagcacgt accgcgtggt cagcgtcctc 
accgtcccgc accaggactg gccgaatggc aaggagtaca agtgcaaggt ccccaacaaa 
gccctcccag cccccatcga gaaaaccacc tccaaagcca aagggcagcc ccgagaacca 
caggcgtaca ccctgccccc atcccgggat gagccgacca agaaccaggc cagcctgacc 

25 tgcctggtca aaggcttcta ccccagcgac atcgccgtgg agtgggagag caatgggcag 
ccggagaaca accacaagac cacgcctccc gtgttggact ccgacggctc cttcttcctc 
tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 
gtgatgcatg aggctctgca caaccaccac acgcagaaga gcccctccct gtctccgggt 
aaaggcggcg gcggatcagg cgggggtgga tcaggcggtg gaggttccgg cggcggggga 

30 ccagacaaaa ctcacacatg cccaccgcgc ccagcacctg aacccctggg aggaccgcca 

35 

40 

45 

50 

55 

60 

65 

gtcttcccct tccccccaaa acccaaggac accctcacga tctcccggac ccctgaggtc 
acatgcgtgg cggcggacgt gagccacgaa gaccctgagg tcaagctcaa ctggtacgcg 
gacggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagca caacagcacg 
taccgtgtgg tcagcgtcct caccgtcctg caccaggact ggctgaatgg 
aagtgcaagg tctccaacaa agccctccca gcccccatcg agaaaaccat 
aaagggcagc cccgagaacc acaggtgtac accctgcccc catcccgcga 
aagaaccagg tcagcctgac ctgcctggtc aaaggcttct atcccagcga 
gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcc 
tccgacggct ccttcttcct ctacagcaag ctcaccgtgg acaagagcag 
gggaacgtct tctcatgctc cgtgatgcat gaggctctgc acaaccacta 
agcctctccc tgtctccggg taaatga 

caaggagtac 
ctccaaagcc 
t:s-iagctgac:c: 
ca t:cqc:c:qtq -- -- --
cgtgttggac 
gtggcagcag 
cacgca.gaag 

B domain deleted FVIII runino acid sequence: Signa_l peptide 
underlined.: 14 a.rcdno acid linker (containing the remaining B domai.n) 
between the HC and LC sequence is double underlined, with the 
S743/Q1638 Eusion site indicated in bold. 

20 
25 
30 

40 
'15 
.50 

GO 

70 
75 
80 

HQJ;_~_Iec§T_~_t_t ___ .b!S::J;;J;;EE_~j'._§A TRRYYLGAVE LSWDYMQSDL GELPVDARFP 
PRVPKSFPFN TSVVYKKTLF \fEFTDHLFNl AKPRPPii'JfvK~L LGPTIQAEVY 
DTVVITLK.NM 1-\.SHPV~~LHi\V C~VSYW.Kl-\SEG l\EYDDQTSQR EKEDDKVFPC~· 
GSHTYV~\fQ\TL KENf]PM.l\SDP LCLT.':{S"':{LSH VDL1VKlJL.NSG LIGli~LLVCR.E 

GSLJ\KEKTQT LHKFILLFAV FDEGKSWHSE TKNSLMQDRD Al\.SI-1.Rl>JiJJ?Kl'VI 
HTVNGY\TNRS LPGLIGCHRK SVYWHVIGMG TTPEVESIFL EGETFLVRNH 
RQP.~SLEISPI TFLTAQTLLlVl DLGQFLLFCH ISSHQHDGME AY'lK'lDSCPE 
EPQLRlV1Kl\lNE EJ\EDYfJfJDLT DSEMDVVEFD fJDNSE)SFIQl ESV}\K.KHPKT 
~\T\/H.'.'{Il-\1')~EEE D\11iDY}\Pl}1.lLl-\ PDDRSYKSQY LNNGE)QRIGR. KYK.K.VRFMJ-\·y 
TDETFKTREl'. IQHESGILGP LLYGEVGDTL LIIFKN"Ql'.SR PYNIYPEGIT 
DVRPLYSRRL PKGVKHLKDF PILPGEIFKY KWTVTVEDGP TKSDPRCLTR 
YYSSFVNMER DLl-\.SGLIGPL LICYKESVDQ RGNQIMSDKR NVILFSVFDE 
NRSWYLTENI QRFLPNPAGV QLEDPEFQ!>.S NIMHSHK~YV FDSLQL:::;vcL 
HEVJ\YWYILS IGl-\QTDFL1SV FFSCr:{'T'FKHK MVYEDTLTLF E)FSGETVFMS 
MENPGLWILG CHNSDFRNRG MT}\LLIC\7SSC DKNTGDYYED SYEDISJ'.YLL 
SKNNAIEPRS:ESQNPPVLKREQREITRTTL QSDQEEIDYD DTISVEMKKE 
DFDIYDEDEN QSPRSFQKKT RHYFI.AAVER LWDYGMSSSP HVLRNRAQSG 

8'.'; SVPQFKKVVF QEFTLX~SFTQ PLYRGELNEH LGLLGPYIRl\. EVEDJ'JIJVNTF 
90 RNQl\SRPY:::;F YSSLISYEED QRQGAEPRKJ'J FVKPNETKTY FWKVQHHMJ-\P 
~15 TKDEFDCIG>JiJ AYFSDVDLEK DVHSGLIGPL LVCHTNTLNP J\HGRQVTVQE 

100 FALFFTIFDE TKSWYFTENM ERNCRl'.PCNI QMEDPTFKEN YRFEAINGYI 
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1051 
1101 
}J_ c, J_ 
1 :o o·J_ 
1251 
1301 
13.51 
140:! 
14'):!. 

PCT /US2011/043597 

MDTLPGLVMA QDQRIRWYLL SMGSNENIHS IHFSGEVFTV RKKEEYKIVI.z;.L 
YNLYPGVFET VEMLPSKP.GI WRVECLIGEH LI-mGMSTLFL VYSNKCQTPL 
C~MJ.1~SGHIRDF QITASC~QYGQ l/JAPKL.ARLHY SGSINAVJSTK EPFSWI.t<:VTJL 
Ll-\.Pl'v1I IHGIK TQC~}\RQKFSS LYI ~~QFI IMY SLDGKKWQTY EC~.J:JSTC";TLMV 

FFGNVDSSGI KI-INIFNPPII I-1.RYIRLI-IPTE YSIRSTLRME LMGCDLNSCS 
MPLGMESYJU SDAQITASSY FTNMF.z;.TWSP SKA.RLHLQGR SNAWRPQVNN 
PKEWLQVDFQ KTMKVTGVTT QGVKSLLTSM 'fVKEFLISSS QDGEQWTLFF 
QNGKVK\fFQC~ NQDSFTPVV.N SLDPPLLTRY LP.IHPQSWVH QI ALRMEVLC 
CEAQDLY 

Fu_ll length F\lIII a111ino acid sequence: Signal peptide underlined 

51 
101 

MQIELSTCFF L1C~LLRFCFSl-\ TRRYYL1C~.J'~VE LSWTJ.':{MQ~~DL c;ELPVfJJ-\RFE) 
PRVPKSFPFN TSvvYKKTLF VEFTDI-ILFNI }\KPRPPWMGL LGPTIQ,l\EVY 
DT\lVITLYJ:-JM F,.SI-IP\TSLHA'.l G\lSYWK .. Z\SEG AEYDDQTSQR EKEDDK\iFPG 

l.51 GSHTY'.TWQVL KENGPMASDP LCLTYSYLSE \iDL'.lYillLNSG LIG...Z\.LL\'CRE 
~;o::.. GSLAKEKTQT LHKFl~LiL1F.AV FJJEC~KSWHSE TKNSLMQDRD l\l\SARAWPKJVJ 
2'):!. 
301 
3 51 
,101 
4 c, J_ 
'.',Q"j_ 

551 
601 
6 ~-~ :l. 
70:1.. 

801 
851 
901 
9 ~) J_ 

1 oo·J_ 
1051 
1101 
lEi:!. 
l~: 0:1.. 
12'):-L 
lJOl 
1351 
140J_ 
14 c, J_ 
1 '.',Q"j_ 

1551 
1601 
16 ~-~}. 
170:! 

1801 
1851 
190J_ 

20CJ"j_ 
2051 
2101 

2301 
2351 

HTVNC~·YVNRS LE)GLIGCHR.K SVYWH\TIGMG TTPEVHSIFL EGHTFLVR.NH 
RQASLEISPI TFLTI-1.QTLLM DLGQFLLFCE ISSI-IQEDGME AYVKVDSCPE 
EPQLRMKNNE EAEDYDDDLT DSEMD"\TVRFD DDNSPSFIQI RSVAKKHPKT 
WVI-IYLZ\.Z\.EEE DWDYAPLVLA PDDRSYKSQY LNNGPQlUGR KYKKVRFM.z;.Y 
TDETFKTREA IQHESCnLGP LLYGEVCDTL LI IFKNQASP. PY.NI YPHGIT 
L)\lRE)L.':{SRR.L PKC~·VKHLKDF PILPGEIFK.Y KW.'TV.TVEDGP TKSDPRCL'TR 
YYSSFVNMER DLJ\SGLIGPL LICYKESVDQ RGNQIMSDKR NVILFSVFDE 
NRSWYLTENI QRFLPNPAGV QLEDPEFQAS NIMHSINGYV FDSLQLSVCL 
HEVAYWYILS IGl-\.QTDFLSV FFSGYTFKEK MVYEDTLTLF PFSGETVFMS 
MENPCLWILC~ CHNSDFR.NR.C MTALLK\lSSC DKNTCL)YYED SYEDIS.AYLL 
:::;KNNAIEPRS FSQNSRHPST RQKQFNATT.T PENDIEKTDP WF1'>,HRTPMPK 
IQNvSSSDLL MLLRQSPTPI-I GLSLSDLQEI-1. KYETFSDDPS PGI-\.IDSNNSL 
SEMTHFRPQL HHSGDMVFTP ESGLQLRLNE KLGTT.Z\.Z\.TEL KKLDFKVSST 
SNNLISTIPS DNLAAGTDNT SSLGPPSMPV HYDSQLDTTL FGKKSSPLTE 
SGGPLSLSEE N.NDSKLLESG LMNSQESSWC KNVSSTESGP. LFKCKRAHGP 
1-\LLTKDl\lt')~LF KVSISLLK'TN KT~~NNSJ\TNR K'THIDGP~~LL1 IENSPS\r·~lQN 

ILESDTEFKK VTPLIEDRML MDKNATJ\LRL NHMSNKTTSS KNMEMVQQKK 
EGPIPPDAQN PDMSFFKJ'IILF LPES.z;.RWIQR THGKNSLNSG QGPSPKQLVS 
~LiGPEKS'lEC~Q N"FLSEKNKVV VC.~KC~EFTKD\7 GLKEMVFPSS RNLFLTNLDN 
~LiHENNTHNQE KKIQEEIEKK ETLIQENVVL PQIHTVTC~TK NFMKNL1FLLS 
TR.QNVEC~SYfJ Gl-\.':{1')~PVLQDF RSL.NDSTN.RT KKHTJ\ ... 'SFSKK GEEENLEGL1C~· 
NQTKQIVEKY .i\.CTTRISPNT SQQNFVTQRS KRALKQFRLP LEETELEKRI 
IVDDTSTQWS YJ'JMKHLTPST LTQIDYNEKE KG.z;.ITQSPLS DCLTRSHSIP 
Q?.NRSPLPIA KVSSFPSIRP IYLTP.VLFQD NSSHLPAASY P.KKDSG\fQES 
SHFLQGAKKN NLSLAILTLE MTGDQP.EVCS LGTSl-\.TNSVT YKK\fENTVLP 
KPDLPKTSGK VELLPK\fHTY QKDLFPTETS NGSPGHLDLV EGSLLQGTEG 
}\IKWNEI-\.I-JRP GKVPFLRV.i\.T ESSl'.KTPSKL LDPLAWDNI-IY GTQIPKEEWK 
SQEKSPEKT?. FKKKDTILSL NACESNHAIA AINEGQNKPE IEVTWAKQGR 
TER.LCSQNPP 1/LKRHQR.EIT RTTLQSDQEE IDYDDTIS.VE lVlKKEDFDIYD 
EDENQSPRSF QKKTRHYFil''J. }\VERLWD.':{GM ~~SSPHVLR.NR l-\QSGSVPQFK 
KVVFQEFTLX~ SFTQPLYRGE Li'JEHLGLLGP YIRAE\fEDNT MVTFRNQASR 
PYSFYSSLIS YEEDQRQGAE PRKNFVKPNE TKTYFWKVQH HMI-1.PTKDEFD 
CKF,.W .. Z\YFSD\i DLEKDVHSGL IGPLLVCHTN TLNP .. Z\EGRQV T'.TQEFF .. LFFT 
IFDETKSWYF TE.NMERNCRl-\. PCNIQMEDPT FKENYRFHAI .NCYIMDTLPG 
L1/Ml\QDQRIR. l"JYLLSJVJ(~SNJ~~ l\l IHSIHFSC.~H VFTVRKKEEY KMAL YNLYPG 
VFETVJ~~MLP~~ KJ\C~·l WR\TECL IGEHL1Hl''J.(~·f1JS TLFLV.YSNKC QTPLC~Ml-\SGH 

IRDFQITI-1.SG QYGQW,1\PKLA RLI-IYSGSHU\ WSTKEPFSWI KVDLU\PMII 
HGIKTQGARQ KFSSLYISQF IIMYSLDGKK WQTYRGNSTG TLMVFFGNVD 
SSGIKH.NIFN PP.TIARYIP.L HPTHYS.TRST LP.MELMCCDL NSCSMPLGME 
~~Ki\ISD}\QIT 1-\.SSYFTNMFl''J. TWSPSKl-\RLH LQGESN}\WRP QV1\ll\lPKEWL1Q 
VDFQKTMK\fT GVTTQGVKSL LTSJVJYVKEFL ISSSQLX~HQW TLFFQNGKVK 
VFQGNQDSFT PVVNSLDPPL LTRYLRIHPQ SWVI-IQLL\LRM EVLGCEl'.QDL 
y 

FIX amino acid sequence. 
underline, prop~::ptide is 

Signal sequence is 
double underlined 

sho\r.In in dotted 

1~1QJ$.)[J;,J~ .. ~ I:IJ:'J.~ .... ~..12f-:}J-..J,,1 IJ [.;Ju1Ju1 .... ~~XJ~Jt~l}~~ .. c.;J_~~!-~_-__ J~J:JJ~_lj_~~-J;J_~~:'.!-~1-_-_-_-±-~-l~~~-~:__~-~·'.{l\l SG KLEE FVQC~NL 
ERECMEEKCS FEEJ-\REVFEN TEETTEFWKQ YVDGDQCESJ'J PCLNGGSCKD DINSYECWCP 
FGFEGKNCEL D\1TC'NIKNGR CEQFCI(NSl\.D NK\7\TCSCTEG YRLl\.ENQKSC EPl\VPFPC'GR 
'.l.S\lSQTSKLT RAET'.TFPDVD Y\lNSTEAETI LDNITQSTQS FNDFTR\7\lGG ED ... Z\KPGQFP~r.; 
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5 Q\1\TLNGKVDA FCGGS I\TNEK ~"lTVTAAI-IC\lE TG\TKIT\lVAG EHNIEETEHT EQKRNVIRI I 
PEENYNA.A.IN KYNHDIALLE LDEPLVLNSY VTPICIADKE YTNIFLKFGS GYV.SGWGRVF 

10 

HKGR.S.ALVLQ YLR\lPLVDR..A TCLRSTKFTI YNNMFC.ACFH EC~GRDSCQGD SCCPJ:-!"VTEV"E 
GTSFLTC;IIS wc;EECl-\MKGK yc;IYTl(VSR"':{ V1\lWIKEKTKL T 

FIX DNA sequence 
atgcagcgcg tgaacatgat catggcagaa tcaccaggcc tcatcaccat ctqcctttta 
ggatatctac tcagtgctga atgtacagtt tttcttgatc atgaaaacgc acaaaatt 

15 ctgaatcggc caaagaggta taattcaggt aaattggaag agtttgttca agggaatcta 
gagagagaat gtatggaaga aaagtgtagt tttgaagaag cacgagaagt ttttgaaaac 
actgaaagaa caactgaatt ttggaagcag tatgttgatg gagatcagtg tgagtccaat 
ccacgcccaa atggcggcag ctgcaaggat gacatcaatt cctatgaatg ctggtgtccc 
tttggatttg aaggaaagaa ctgtgaacca gatgtaacat gtaacattaa gaatggcaga 

20 tgcgagcagt tttgtaaaaa cagtgctgat aacaaggtgg tttgctcccg cactgaggga 
tatcgacttg cagaaaacca gaagtcccgc gaaccagcag cgccatttcc atgtggaaga 
gtttctgttt cacaaacttc taagctcacc cgtgctgaga ctgtttttcc tgatgtggac 
tatgtaaatt ctactgaagc tgaaaccatt ttggataaca tcactcaaag cacccaatca 
tttaatgact tcactcgggt tgttggtgga gaagatgcca aaccaggtca attcccttgg 

25 caggttgttt tgaatggtaa agttgatgca ttctgtggag gctctatcgt taatgaaaaa 
tggattgtaa ctgctgccca ctgtgttgaa actggtgtta aaattacagt tgtcgcaggt 
gaacacaaca ttgaggagac agaacataca gagcaaaagc gaaatgtgat ccgaattatt 
cctcaccaca accacaatgc agctattaac aagtacaacc atgacattgc ccttctggaa 
ctggacgaac ccttagtgct aaacagctac gttacaccta tttgcattgc cgacaaggaa 

30 tacacgaaca tcttcctcaa atttggatct ggctatgtaa gcggctgggg aagagtcttc 
cacaaaggga gatcagctcc agttcttcag taccccagag ttccacttgc cgaccgagcc 
acatgtcttc gatctacaaa gttcaccatc tataacaaca tgttctgtgc tggcttccat 
gaaggaggta gagattcatg tcaaggagat agtgggggac cccatgttac tgaagtggaa 
gggaccagtt tcttaactgg aattattagc tggggtgaag agtgtgcaat gaaaggcaaa 

35 tatggaatat ataccaaggt atcccggtat gtcaactgga ttaaggaaaa aacaaagccc 
acttga 

FX amino acid sequence. Signal sequence is shown in dotted underline, propeptide is 
double underlined 

40 J':l§ J~J; Mt];' :tb b_, ,~f}.~},;l;;§.f.; h h h,. Sii.f.: .~ -k:LlBBJ~;_Q:::~~£1£11J?:i1.!3;;t;.£i~ lUJ SF' LEE MKK G HL ERE CME E 
TCSYEEAREV FEDSDKTNEF' WNKYKDGDQC ETSPCQNQGK CKDGLGEYTC TCLEGFEGKN 

CELFTRKLCS LDNGDCDQFC HEDJNSVVCS CARGYTL!rnN GI<:ACIPTGPY PCGKGTLERR 

KRSVJ~,_QATSS SGEI~PDSITli\1 EPYDAl\.DLDP TENPf'DLLDF NQTQPERGDN NLTEI\1GGQE 

CI<DGECPWQA LLlNEENEGF CGGTILSEFY ILT}\}\HCLYQ c\KRFl\VP.VGD RNT'EQEEC;C;E 

45 JWHEVEVVll<: HNRFTKETYD FDI,LWLRLf,T PITFRMNVAP l\CLPERD1/Jl\E STLMTQETGI 
vsc;FGR'T'HEK GRQSTR.Ll<]VJL E\lPYVDRNSC l\LSSSF'II'TQ NMFCP).C;YDTE QEDACQGDSC; 

GPHVT8.FKDT YFV'TGIVSlAJG EGCJ-\P.EGK''lG IYTK.VT.t~FT_,K \1\flDRSMKTRG T_,PKJ-\KSHZ-\.PE 

VITSSPLK 

50 FX DNA sequence 
atggggcgcc caccgcacct cgtcctgccc agtgcctccc tggctggcct cctgctgccc 
ggggaaagtc tgttcatccg cagggagcag gccaacaaca tcctggcgag ggtcacgagg 
gccaattcct ttcttgaaga gatgaagaaa ggacacctcg aaagagagtg catggaagag 
acctgctcat acgaagaggc ccgcgaggcc tttgaggaca gcgacaagac gaatgaattc 

55 tggaacaaat acaaagatgg cgaccagtgt gagaccagcc cttgccagaa ccagggcaaa 
tgtaaagacg gccccgggga atacacccgc acctgtttag aaggattcga aggcaaaaac 
tgtgaactat tcacacggaa gctctgcagc ctggacaacg gggactgtga ccagttctgc 
cacgaggaac agaaccctgt ggtgtgcccc cgcgcccgcg ggcacaccct ggctgacaac 
ggcaaggcct gcattcccac agggccctac ccccgcggga aacagaccct ggaacgcagg 

60 aagaggtcag cggcccaggc caccagcagc agcggggagg cccctgacag catcacacgg 
aagccacatg atgcagccga cctqqacccc accgagaacc ccttcgacct gcttgacttc 
aaccagacgc agcctgagag gggcgacaac aacctcacca ggaccgtggg aggccaggaa 
tgcaaggacg gggagtgtcc ctggcaggcc ctgctcatca atgaggaaaa cgagggtttc 
tgtggtggaa ccattctgag cgagttctac atcctaacgg cagcccactg tctctaccaa 
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5 gccaagagat tcaaggtgag ggtaggggac cggaacacgg agcaggagga gggcggtgag 
gcggtgcacg aggtggaggt ggtcatcaag cacaaccggt tcacaaagga gacctatgac 
ttcgacatcg ccgtgctccg gc~caagacc cccatcacct tccgcatgaa cgtggcgcct 
gcctgcctcc ccgagcgtga ctgggccgag tccacgctga ~gacgcagaa gacgggga~c 
gtgagcggct tcgggcgcac ccacgagaag ggccggcagt ccaccaggc~ caagatgctg 

10 gaggtgccct acgcggaccg caacagccgc aagctgtcca gcagcctcat catcacccag 
aacacgccct gtgccggcca cgacaccaag caggaggacg cctgccaggg ggacagcggg 
ggcccgcacg ccacccgctt caaggacacc cacttcgtga caggcatcgt cagctgggga 
gagggccgtg cccgtaaggg gaagtacggg atctacacca aggtcaccgc cttcctcaag 
tggatcgaca ggtccatgaa aaccaggggc ttgcccaagg ccaagagcca tgccccggag 

15 gtcataacgt cctctccatt aaagtga 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

DNA sequence of FVII--066 
ATGGTCTCCC AGGCC(:TCAG GCTCCTCTGC (:TTCTGCTTG GGCTTCAGGG 

CTGCC'.'I'GGCT 
61 GC'.l-\GTCTTCG TP,.ACC'.Cl1_,_GGA GG1-\f1_,_GCCCAC GGCGTCCTGC ACC'.GGC'.GCCG GCGCGC'.Cl1_J\_C 

l21 GC'.GTTCCTGG l',GGAGCTGCG GCCGGGCTCC CTGGAGl',GGG AGTGCAN;GZ', GGAGCAGTGC 
l 31 TC'.CTTCGAGG f1_,_GGCC'.CGGGA GATCTTCP,.AG GACGCGGP,.G.P,_ GG1\.CG1\.l-\GCT GTTCTGGl1_,_TT' 
2 "-l l TC'.'I'TP1.CAGTG f1_,_TGGGGl.,,J:.'.CA GTGTGCCTCl.,,_ l-\GTCCATGCC AGP1.l'-\TGGGGG CTCCTGCl.,,_P1_G 
301 GP"-CC1\.GCTCC f1_,_GTCC'.'Tl1_,_Tl-\T CTGCTTCTGC CTCCCTGCCT TCGl-\GGGCCG Gf1_,_P,.CTGTG1\.G 
3 61 l1_,_C'.GCP"-CAAGG f1_,_TGl1_,_C'.Cl1_,_GCT GATCTGTGTG l'-\ACGAG.P,_P--,_CG GCGGCTGTG.P_,_ GCP,.GTP"-CTGC 
!J:21 l1_,_GT'GP"-CCACP,. CGGGC'.l-\CC'.l-\A GCGCTCCTGT CGG'I'GCCP,.CG AGGGGTl-\CTC TCTGCTGGC'.l-\ 
fl 31 GP1-CGGGGTGT CCTGC'.l_'-\CP1-CC CAC~,_GTTGAl.,,_ 'TATCCATGTG G1\P1-l_'-\1\P1-'I'ACC T~,_TTCTAGP1-l_'-\ 

~1 "-l l 1\P1-l_'-\AG!_'-\AATG CCAGC'.l_'-\1\P1-CC CC1-\~,_GGCCG1\ l_'-\TTGTGGGGG GCP1-l_'-\GG'TGTG CCCC1\P1-AGGG 
601 GP1-GTG'TCC~,_T GGCI.,,_GGTC'.CT GTTGTTGGTG l_'-\ATGGAGCTC AGT'TGTGTGG GGGGI.,,_C'.CCTG 
661 l.,,_TCAP1-CACCA TCTGGGTGGT CTCCGCGGCC CAC'TGTTTCG ACP1-l_'-\1\P1-'I'C1-\~,_ G~,_ACTGGI.,,_GG 

7 21 l.,,_P1_CCTGATCG CGGTGCTGGG CGAGCACGAC CTC!_'-\GCGP,.GC ACG!_'-\CGGGG~,_ TGP,.GCP1-Gl.,,_GC 
7 31 CGGCGGGTGG CGCI.,,_GGTC'.l_'-\T CATCCCCP,.GC l_'-\CG'I'ACGTCC CGGGCP1-CCAC C~,_P,.CCP1-CGP1-C 

841 ATCGCG(:TGC TCCGCCTGCA C(:l-\GCCCGTG GTCCTCACTG ACCATGTGGT GCCCCTCTGC 
90J CTGCCCGAAC GGACGTTCTC TGAGAGGACG CTGGCCTTCG TGCGCTTCTC ATTGGTCAGC 

GGCTGGGGCC AGCTGCTGGA CCGTGGCGCC ACGGCCCTGG AGCTCATGGT CCTCAACGTG 
1021 CC'.CCGGCTGA TGACC'.CAGGA CTGCCTGCAG CAGTCACGGA AGGTGGGAGA CTCCCC'.AAAT 
J_OBJ ATCACGGAGT ACATGTTCTG TGCCGGCTAC TCGGATGGCA GCAAGGACTC CTGCAAGGGG 
J14J GACAGTGGAG GCCCACATGC CACCCACTAC CGGGGCACGT GGTACCTGAC GGGCATCGTC 
J_20J AGCTGGGGCC AGGGCTGCGC AACCGTGGGC CACTTTGGGG TGTACACCAG GGTCTCCCAG 
12 TPcCP."-TCGAGT GGCTGCJ>H~AP."- GCTCATGCGC TCAGP."-GCCAC GCCCJl~GGP."-GT CCTCCTGCGA 
J_32J GCCCCATTTC CCGGTGGCGG TGGCTCCGGC GGAGGTGGGT CCGGTGGCGG CGGATCAGGT 
J_38J GGGGGTGGAT CAGGCGGTGG AGGTTCCGGT GGCGGGGGAT CCGACAAAAC TCACACATGC 
J_44J CCACCGTGCC CAGCTCCGGA ACTCCTGGGA GGACCGTCAG TCTTCCTCTT CCCCCCAAAA 
J_50J CCCAAGGACA CCCTCATGAT CTCCCGGACC CCTGAGGTCA CATGCGTGGT GGTGGACGTG 
15 AGCCACGAAG ACCCTGAGGT CAAGTTCAAC TGGTACGTGG ACGGCGTGGA GGTGCATAAT 
1621 GC'.CAAGACAA AGCCGCGGGA GGAGCAGTAC AACAGCACGT ACC'.GTGTGGT CAGCGTCCTC 
H;81 7',CCGTCCTGC ACC7',GG7',CTG GCTGAATGGC A7',GG7',GTACA AGTGC"-cAGGT CTCC7'""1'C7'""1'A 
1741 GC'.CCTCCCAG CCCCC'.ATC'.GA GAAAACCATC TCCAAAGCCA AAGGGC'.AGCC CCGAGAACC'.A 
J_80J CAGGTGTACA CCCTGCCCCC ATCCCGGGAT GAGCTGACCA AGAACCAGGT CAGCCTGACC 
J_8 TGCCTGGTCA AAGGCTTCTA TCCCAGCGAC ATCGCCGTGG AGTGGGAGAG CAATGGGCAG 
1921 CC'.GGAGAACA ACTAC'.AAGAC CACGCCTCCC GTGTTGGACT CCGACGGCTC CTTCTTCCTC 
J_98J TACAGCAAGC TCACCGTCGA CAAGAGCAGG TGGCAGCAGG GGAACGTCTT CTCATGCTCC 
204] GTGATGCATG AGGCTCTGCA CAACCACTAC ACGCAGAAGA GCCTCTCCCT GTCTCCGGGT 
:?-l 0 J JlH~ACGGCGCC GCCGGAGCGG TGGCGGCGGJl~ TCAGGTGGGG GTGGJl~TCP."-GG CGGTGGAGGT 

TCCGGTGGCG GGGGL~TCCGG CGGTGGJl~GGT TCCGGTGGGG GTGGJl~TCP."-AG GAAGJl~GGJl~GG 

2 2;~ -J J~AC;}-\GC;GCGC l\GC;TGCJ~GCT GCAGGt\l~TCT C;GGC;GAGGC'T Tl~G'I'J~Ct·,GCC TGGC;(~GC;TCC 

228] CTGAGAC'rCT CCTGTGCAGC CTCTGGATTC ATGTT'rAGCA GGTATGCC!\T GAGCTGGGTC 
234] CGCCAGGCTC CAGGGAAGGG GCCAGAGTGG GTCTCAGGTA TTAGTGGTAG 'fGGTGGTAGT 
2 4 o-J "/-~Ct·, TACT !\CG CJ-\(;J~C'I'CCC;T G}-\!\GGC;ccc;(~ 'I'TCt·,CCGTC'T CCAC;J~Gt·,C!\l\ T'I'CCJ~A(;J~AC 

246] ACGCTGTATC TGCAAATGAA CAGCCTGAGA GCCGAGGACA CGGCTGTA'fA 'fTACTGCGCC 
252J CGGGGCGCCA CCTACACCAG CCGGAGCGAC GTGCCCGACC AGACCAGC'rT CGACTACTGG 
2 ~-18-J l~GCCAC;GGJ\l-\ CCCTGC;TCt·,C CGTCTCCTCJ~ C;GGt·,GTGCt\'I' CCGCCCC}-\!\l\ GCTTl~At\l~At·, 

2 (~4 -J (~G'I'GAt·,TT'I'T CJ-\(;J~AC;CACG CGTl\TCTGt\J~ CTGt·,CTCJ-\C;G t\CCCTGCTG'T G'TCTl~T(;(~CC 

2 "l o-J TTC;GGt·,CAGJ-\ CJ-\(;TCt·,(~Gt·,T C}-\Cl\TC;CCt\J~ c;G!\(;}-\Cl\GCC TCAC;J~At·,CT'I' T'I'J-\T(~Ct\J~GC 

2 "l ~;-J TGC;TACC!\GC l\Gt\J~GCCAC;G l\C!\GGCCCCT t·,CTCTTGTCJ\ TCTt·, TGC;TT'I' !\l\GTJ~At\J~GC; 

282J CCCTCAGGGA TCCCAGACCG AT'fCTCTGCC TCCAGCTCAG GAAACACAGC 'fTCCTTGACC 
288] ATCACTGGGG CTCAGGCGGA AGATGAGGCT GACTA'rTACT GCCTGCTG'rA CTACGGCGGC 
294] GGCCAGCAGG GCGTGTTCGG CGGCGGCACC AAGCTGACCG TCCTACGTCA GCCCAAGGCT 
300J GCCCCCTCGG TCACTCTGTT CCCGCCCTCT TC'rGCGGCCG GTGGCGGTGG CTCCGGCGGA 
3061 GGTGGGTCCG GTGGCGGCGG ATCAGGTGGG GGTGGATCAG GCGGTGGAGG TTCCGGTGGC 
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3121 GGGGGATCAG ACAAAACTCA CACATGCCCA CCGTGCCCAG CACCGGAACT CCTGGGCGGA 

318] CCGTCAGTCT TCCTCTTCCC CCCAAAACCC AAGGACACCC TCATGATCTC CCGGACCCCT 
32'i1 GP,GGTCJl"CAT GCGTGGTGGT GGACGTGAGC CJl"CGJl"AGACC CTGAGGTCAA GTTCJl"P,CTGG 

31 AGCACGTACC GTGTGGTCAG CGTCCTCACC GTCCTGCACC AGGACTGGCT GAATGGCAAG 
342J GAGTACAAGT GCAAGGTCTC CAACAAAGCC CTCCCAGCCC CCATCGAGAA AACCATCTCC 
348J AAAGCCAAAG GGCAGCCCCG AGAACCACAG GTGTACACCC TGCCCCCATC CCGGGATGAG 
354] CTGACCAAGA ACCAGGTCAG CCTGACCTGC CTGGTCAAAG GCTTCTATCC CAGCGACATC 

GCCGTGGAGT GGGAGAGCAA TGGGCAGCCG GAGAACAACT ACAAGACCAC GCCTCCCGTG 
TTGGACTCCG ACGGCTCCTT CTTCCTCTAC AGCAAGCTCA CCGTGGACAA GAGCAGGTGG 

372J CAGCAGGGGA ACGTCTTCTC ATGCTCCGTG ATGCATGAGG CTCTGCACAA CCACTACACG 
378J CAGAAGAGCC TCTCCCTGTC TCCGGGTAAA TGA 

FVH-066 amino acid sequence. Signal sequence is showJJ in dotted underline, propeptide is double imderlined, 
linker region connecting FVH or SCE5 to Fe region is ;mderlined, and linker with prnprntein convertase 
processing sites is shown ill bold 

1 ~\1Y?_9_~~~~:~~-:~J_c;_ -~'.~-:-~{i.~:Q~~~~~:~;~~ ~~:~{_K~;i_~±~_Q_~:~J~_J=~-tt_ ____ g_~{-~:J1EJ.~~~E/'-N 1-\FI_JEE~I_JRPGS lJERECKEE~QC 
~:;_l SFEEi\REIFK Di\.ERTKJ_1F~r.J_l SYSDC;DQCl\S SPCQNGGSCK DQI_JQSYTCFC lJPi';,.Ff_~C;ENCE 

121 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKlPILE 
181 KRNASKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL INTIWVVSAA HCF'DKlKNWR 
~-~ t~ l NI_J I AV_LC~E~HD LSEHDGDEQS RR'\/AQV I l PS 'TY'\f PC~TTNHD I AI_J_LRISiQP\l '\/LTDHVV PI_JC 
301 J_1PERTF'SE~RT Li';,.F\lRF'SI_JVS G\lqGQLlJDRGA 'TAlJELM\lLN\7 PRI_JlvlTQDClJQ QSRi':vc;DSPN 

3~:;1 ITEY:MF'C}\.GY SDGSl\DSCKC~ DSGG?HL\THY RC~T~rVYlJTC;IV SVJC;QGCl-\T\1G HFC;VYTEVSQ 
~121 J_'J_E\l\JI_JQKljll.'lR SEPRPGVI_J_LR L\PF'PC;GGC;SG GC~GSC~GGC;SG GGC;sc;c;GC~SG GGC;SDKTHTC 
~181 PPCPi\PElJLC; G?SVF_LFPPK PKDT:LMI SET PE\f'TC\i\lVD\7 SHEDPEVKFN ~'lYVDGVEVHN 

~1t~1 L\l\'TKPREE~QY NSTYRVVS VI_, TVlJHQDVJ:LNG KEY KCl<.\lSNK }-\J_1Pl-\P J_EKT I SKi\_l,:GQPREP 
601 QVYTI_JP PSRD E:LTKNQVS_LT CL'\/KC;FY ?SD T A\1f.:~\lfr-~SNGQ PE~NN Yl\'TTPP '\/LDSDC;SFF_L 
6:::1 YSKLTVDI<SR VICJQGNVFSC.S 'JMHEALHNHY TOI<SLSLSPG IrnRRRSGGGG SGGGGSGGGG 
721 SGGGGSGGGG SGGGGSRKRR KRAQVQLCJE,S GGGLVQPGGS LRLSC1\.l-\.SGF' I'1fF'SP.YP.J:"l,SVVV 
7 31 RQl-\PGKGPE\1q \lSGISG,SGG.S TYY.P_,_I)S\lKGR F'T\iSRDNSE<cN TLYLQMN.SLR AEIYI'l.,_,_\/Y YC'.l'-\ 

8 "-l l RGJ.'-\TY'I',SF.SI::O \lFDQTSFDY\l\J GQGTL'\/TVS,S G.SASAPKLEE GEFSE1\.RVSE LTCJDPP1. \T,SVJ.'-\ 

901 LGQTVRITCQ GilSLRNFYA.S WYQQKPGQAP TLVIYGLSKR PSGIPDRFSA SSSGNTASLT 
961 ITGAQJ.'-\EDEP,. DYYCLLYYGG GQQGVFGGGT KLTVLF.QFE<c.P_,_ APSVTLF'PPS S.P_,_P,.GGGG,SGG 

1021 GGSGGGGSGG GGSGGGGSGG GGSDK'TfITCP P(:f:APELLGG PSVFLFPPKP KDTLMISRTP 
10 31 EV'I'CVVVD\lS HEDPE\l KFN\l\J YVDGVE\ll-INI.,_,_ KTl<_PREECJY N STYR\lVSVLT \iLHQDVVLNGK 
1141 EYK(:KV.SNKA LFAPIEKTI.S KAKGQPREPQ VYTLPPSRDE LTKNQVSLTC LVKGFYPSDI 
1201 l.,_,_\/E\l\JESNGQF ENNYK'I'TPPV LDSDGSFFL'f SKL'I'VDKSJ:<.~rJ QQGN\lFSCS\l MHEALHNHY'I' 
1261 QKSLSL.SPGK x 
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L\TGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 
~:;1 GCZ-\C~TCTTCC; TAl\.CCCAC;GA GC~}\.L\C;cccl\C GC~CGTCCTGC }\.CCGGCGCCG GCC;CGCCL\i\C 

121 GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGL\GGG AGTGCAAGGL\ GGAGCAGTGC 
_:_ 81 TCCTTCC~}\.GC; AC;GCCCGC;GA GATCTTCAl\.G GACGCGGAGL\ GGi\CGi\l-\C~CT GTTCTC;GAT'T 
~-~ t~ 1 TC'T'Ti\CAGTC; L\TGGC;GACCA GTGTC;CCTCL\ ]-\C~TCC}\.TC;cc }\.Gi\l-\TC;GC~GG CTCCTC;CL\i\G 

301 Gi\CCi\GCTCC AC;TCC'TL\Tl-\T CTGCTTCTGC CTCCCTGCCT TCC;J-\GC;GCCG GL\ACTC;TGi\G 
3 ~:;1 L\CGCi\CAl'.GC; L\'l'GL\CCL\C;CT GATCTGTC;TG l-\ACGAGL\ACG GCC;GCTGTGL\ GCAGTi\CTC;C 

421 L\GTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
~181 Gi\CC~C;GC~TGT CCTGCl-\Ci\CC CACAC;TTC;l-\..L\ 'TATCCATC;TG GL\i\l-\L\i\'TACC TL\TTCTl-\..Gi\l-\ 
~1t~1 L\i\l-\AC;J-\AATC; CCl-\..GCl-\L\i\CC CCAAC;GCCGL\ GC~TGC~CGC;TG GCTCCC;GCGG AGC;TGC;GTCC 
601 c;c;·Tc~c;cc~GCC; Gr\TCi\GGTGC~ GC~GTC;GATCL\ GC~CGC~TGC;l-\..G GTTCCC;GTGG CGC;GGC;ATCC 

6~=)1 Gi\CAi\l-\ACTC L\Cl-\..Ci\'TGCCC ACCGTGCCCL\ GCTCCGGAl-\..C TCC'TGC;GAGG ACCGTCl-\..GTC 
7 21 TTCCTCTTCC CCCCi\l-\L\i\CC CAAGC;l-\..CACC CTCl-\TGL\TCT CCCGGi\CCCC TGAGGTCL\Cl-\ 
7 81 TC;cc~TGC~TGC; TC;GL\CGTC;J-\(~ CCACC;}-\..L\C;l-\..C CCTGAGGTCL\ }-\..GT'T'Ci\l-\CTG GTACGTGGi\C 
;_=_~ t~ 1 c;c;cc~TGC~AGC; TC;CATl-\L\TGC CAAGACL\Al-\..G CCGCC~GGAGG }-\..GCl-\GTl-\CAL\ CAC;CACGTi\C 

901 cc;·TC~TGC~TCA GCGTCCTCl-\C CC~TCCTGCl-\..C CAGGACTC;Gc TGi\l-\TC;GCAL\ GGAGTi\CL\i\G 
~:;1 TC;CAi\GC~TCT CCl-\..L\Cl-\L\i\GC CCTCCCAC;cc CCCl-\TCGAGL\ }-\..L\i\CCi\'TCTC CL\Al\GCCL\i\l-\ 

1021 GGGCP1.GCCCC GAG1\P1.CCP1.CA GGTGTACACC CTGCCCCCAT CCC'.GGGJ.'-\TG.P_,_ GCTGI.,_,_C'.Cl.,_,_P1_G 

10 31 1\P1.CCP1.GGTCA GCCTGJ.'-\CC'.'I'G CCTGGTCAA1\ GGC'I'TCTATC CCP1.GCGJ.'-\CAT CGCCGTGGP1.G 
l l "-l l TGGGP1.GAGCA .P_,_TGGGCI.,_,_GCC GGAGAACAAC 'I'ACJ.'-\AG.Pf~,C.P_,_ CGC'.CTC'.CCGT GTTGGP1.CTC'.C 

1201 GP1.CGGCTCCT TCTTC'.CTC'.'I'A CAGCAAGCTC l.'-\CCGTCGAC.P_,_ AGP1.GCP1.GGTG GCAGCP1.GGGG 
1261 l.,_,_P1_CGTCTTCT CATGC'.'I'CC'.GT GATGCATGAG GCTCTGCAC.P_,_ ACC'.l.'-\CTJ.'-\CAC GCAG1\P1.G1\GC 

1.3 21 CTCTC'.CCTGT CTCCGGGTJ.'-\A .P_,_GGTGGCGGC GGA'I'CAGGTG GGGGTGGATC AGGCGGTGGJ.'-\ 
1.3 31 GG'I'TC'.CGGTG GCGGGGGP1.'I'C CGGCGGTGGI.,_,_ GGT'I'CCGGTG GGGGTGGATC AGGAGGAGG'I' 
14 "-l l GG'I'TC'.l.'-\AGCG TGAGC'.Cl.,_,_GJ.'-\C CAGCAAGCTG l.'-\CCCGG.P_,_TTG TGGGGGGCA.P_,_ GGTGTGCCC'.C 

1 ~101 1\P1.l.'-\GGGGAGT GTCCP1.'I'GGCA GGTCCTGTTG 'I'TGGTG.P_,_ATG G1\GCTC'.l.'-\GTT GTGTGGGGGG 
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1621 TGGAGGAAC TGATCGCGGT GCTGGGCGAG CACGACCTCA GCGAGCACGA CGGGGATGAG 
1681 CAGAGCCGG GGGTGGCGCA GGTCATCATC CCCAGCACGT ACGTCCCGGG CACCACCAAC 
J_74J CACGACATC CGCTGCTCCG CCTGCACCAG CCCGTGGTCC TCACTGACCA TGTGGTGCCC 
J_80J CTCTGCCTG CCGAACGGAC GTTCTCTGAG AGGACGCTGG CCTTCGTGCG CTTCTCATTG 
J_8 GTCAGCGGCT GGGGCCAGCT GCTGGACCGT GGCGCCACGG CCCTGGAGCT CATGGTCCTC 
1921 AACGTGCCCC GGCTGATGAC CCAGGACTGC CTGCAGCAGT CACGGAAGGT GGGAGACTCC 
l 98J CCAJL~TP.~TCA CGGJl~GTJl~CAT GTTCTGTGCC GGCTP.~CTCGG ATGGCPcGCAA GGACTCCTGC 

:? 0 i} J JlH~GGGGGACA GTGGPcGGCCC ACATGCCACC CP.~CTP.~CCGGG GCPcCGTGGTA CCTGJl~CGGGC 

210] ATCGTCAGCT GGGGCCAGGG CTGCGCAACC GTGGGCCACT TTGGGGTGTA CACCAGGGTC 
TCCCAGTACA TCGAGTGGCT GCAAAAGCTC ATGCGCTCAG AGCCACGCCC AGGAGTCCTC 

222J CTGCGAGCCC CATTTCCCGG TGGCGGTGGC TCCGGCGGAG GTGGGTCCGG TGGCGGCGGA 
:? 2 8 J TCAGGTGGGG GTGGPcTCPcGG CGGTGGJl~GGT TCCGGTGGCG GGGGJl~TCP.~GA CAAAJl~CTCl\C 

234] ACATGCCCAC CGTGCCCAGC ACCTGAACTC CTGGGAGGAC CGTCAGTCTT CCTCTTCCCC 
240J CCAAAACCCA AGGACACCCT CATGATCTCC CGGACCCCTG AGGTCACATG CGTGGTGGTG 

:? ;_12 J CPcTP.~PcTGCCA AGACPcAJl~GCC GCGGGAGGAG CP.~GTP.~CAACA GCPcCGTACCG TGTGGTCJl~GC 

:? ;_18 J GTCCTCP.~CCG TCCTGCJl~CCP.~ GGACTGGCTG AP.~TGGCAAGG AGTACPcAGTG CAAGGTCTCC 
264] AACAAAGCCC TCCCAGCCCC CATCGAGAAA ACCATCTCCA AAGCCAAAGG GCAGCCCCGA 
270J GAACCACAGG TGTACACCCT GCCCCCATCC CGGGATGAGC TGACCAAGAA CCAGGTCAGC 
J"7 CTGACCTGCC TGGTCAAAGG CTTCTATCCC AGCGACATCG CCGTGGAGTG GGAGAGCAAT 
2 3 ;~ "J (~Gc;cAc;ccGG l\Gt\J\.Ct•,J\.C'_T_'}-\ C}-\!\GJ-\CCJ-\C(~ CCTCCCGTC;'T T(~Gt·,CTCCGJ\ CGGCTCCTTC 

2 3 8 -J TTCCTCTACJ-\ GCt\J\.GCTCt·,C CGTGGt\Cl-\t\(~ t·,GCt·,GG'I'GC;C t\l~Ct·,(~GC;G!\l\ CGTCTTCTCt·, 

294] TGCTCCG'rGA TGCATGAGGC TC'rGCACAAC CACTACACGC AGAAGAGCCT CTCCCTGTCT 

3 0 0 "J ccc;GG'_T_'}-\!\l\T GJ-\ 

FVH-057 amino acid sequence. Signal sequence is showJJ in dotted underline, propeptide is double underlined, 
linker region COT'u'lecting FVH light chain or heavy chain to Fe region is underliJJed, liJJker region connecting the Fe 
and the Factor Xla cleavage site is shown ill bold, and the Factor Xla cleavage site is shown in dashed underline 

1 ~\1Y ?_ 9_~~ ~~: ~ ~-: ~J_c; __ ~'. ~-:-~{i.~: Q ~~~~~ :~; ~~ Zi~_L_g_~~LI_Q_f=~-!~i=~_t_L_ ___ g_~_L_J-:-£j_l)_1:_:.fl!3l'-N 1-\FI_J EE~ I_J RPG S lj ERE CKE E~ QC 
35 61 SFEEAP.EIPK DAERTKLF\~_l SYSDC;DQCAS SPCQNGGSCK DQI~QSYH:FC LPAFEGP.NCE 
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121 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKlPILE 

181 KRNASKPQGR GGGGSGGGGS GGGGSGGGGS GGGGSGGGGS DKTilTCPPCP APELLGGPSV 

~-~ t~ 1 FI_JF'PPKPl<.DT LMISR'TPEVT C'J\i\lDVSHED PE'\/KFN~rJYV D GVEV HNJ-\KTK PREEQY NSTY 

301 RVVSV_LT\!Ll-J QD\i1Jl1NGKEYK CK'\/Slfr:ALPA P_lE~KTISKl-\K GQPRE~PQVYT lJP?SRDEJ_1TK 

361 NQVSLTCLVK GF'YPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 

!;21 NVF.SCSVMEE l',LHN!!YTC1K.S L.SLSFGKGGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
fl31 GSSy_~g_·~~~-f:;_~ __ }~!~I\lGGKVCP KGECFli'JQVLL LVNGAQLCGG TLINT11"JV\1S Al-U-ICFL•E<cll<N 

~1t~1 1/JRNLJ_J-\VlJGE HDl~SEHDC;DE QSFRVl-\QVI I PSTYVPGTTN HDJ_J-\l1I_JRLHQ P\lVl~TDHVVP 

601 l1C_LPERTFSE RTl~AFV RFSL VSG~rJC;Ql1LDR GATJ-\LE~LMV L NVPRJ2JJ'TQDC lJQQSRl\VGDS 

6~=)1 PNTTEYMF'Ci\. GYSDC;SKDSC KC~DSC;GPl-Jl-\T HYFGT~\!YLTG TVS~rVGQGCAT \1GHFGVYTRV 

7 81 TCP PCPAPEL LC;GPSV FI_JF'P PKPKDTJ_1MIS RTPEVTCVV\7 DVSHE~DPE'\/K FN\11f:{\7DGVEV 

8 "-l l HNZ--\KTKPF.EE QYN,STYRVV.S \lLT\lLHQI)li'JL NGl<_EYKCK\TS NK1\.LPP1.P IEK TIS¥cl1.J<GQPR 

901 EPQVY'I'LPPS RIYSLTKNOV.S LTCLVE<J;FYP SDil--\VE~rJESN GQPENNYKT'I' PPVLDSDGSF· 

961 FLY.SKLT\fDK SEli'JQOGNVF',S C.S\!i,'11-IEl1_,_LHN HYTQKSLSLS PGKA 

DNA sequence for FVH-058 
1 ATGGTCTCCC AGGCCC'rCAG GCTCCTCTGC CTTCTGCTTG GGCT'rCAGGG CTGCCTGGCT 

61 GCJ-\C;'TCTTCC; Tt·,}-\CCC!\GGt\ GC;J\.AC;CCC}-\C GC;CGTCC'I'GC }-\CCGGCGCCG l~CC;CGCC!\l\C 

121 GCGTTCCTGG AGGAGC'rGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAG'rGC 

181 TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GGACGAAGCT GTTCTGGATT 
~-~ 41 TCTTJ\Ci\(~TC; A'I'GGGGACCt\ GT(~TC;CC'I'C!\ ]-\(;TCCJ\.TC;cc }-\Gl\l-\TGG(;(~G CTCCTGC!\l\G 

301 GACCAGCTCC AGTCCTATAT CTGCfTCTGC CTCCCTGCCT TCGAGGGCCG GAAC'fGTGAG 

~~ 61 !\CGCJ\Ct\J\.GC; A'I'GACCAGCT Gt\TC'I'GTC;TG l-\t\CGt\(~At·,CG GCGGC'TGTl~A l~Ct·,GTJ\CTGC 

421 AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
4d1 Gl\CC;GGC;TG'I' CCTGCJ-\Cl\CC Ct\CAC;TTC;}-\!\ Tt\TCC"f-'.TC;TG G!\l\l-\!\l\Tt\CC TA'I'TC'I'}-\Gl\l-\ 

~) 41 !\l\l-\t\Gl-\t\J\.TC; CC}-\GCJ-\!\l\CC CCJ\.AC;GCCG!\ GC;TGC;CGC;TG GC'TCCGGCl~G "/-'.GC;TGGGTCC 

601 GGTGGCGGCG GATCAGGTGG GGGTGGATC!\ GGCGGTGGAG G'rTCCGGTGG CGGGGGA'rCc 

661 GACAAAACTC ACACATGCCC ACCGTGCCCA GCTCCGGAAC TCCTGGGAGG ACCG'fCAGTC 

'~' 21 T'TCC'TCTTCC CCCCJ\l-\!\l\CC Ct\J\.GC;}-\Ct·,CC CTCJ-\Tl~A'I'CT CCCGGJ\CCCC TGt·,GG'TCACJ-\ 

'7dl 'fGCGTGGTGG TGGACG'fGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 

8 41 GGCC;'TGC;J\.GC; TC;C!\'I'l-\!\'I'GC Ct\J\.Gt·,C!\t·,}-\G CCl~CC;(~Gt·,GG }-\GCJ-\G'I'l-\CJ\.A CAC;CACGTJ\C 

CGTC;'TGC;TCt·, GCGTCCTCJ-\C cc;TCCTGC}-\C Ct\(~Gt\CTC;Gc TGJ\J-\TGGCJ\.A (~Gt·,GTJ\C!\l\G 

~:;1 TC;CAi\GC~TCT CCl-\ACJ-\Ai\GC CCTCCCAC;cc CCCJ-\TCGAGA }-\Ai\CCi\'TCTC CAAl-\GCCAi\l-\ 

1021 GC;GCi\GCCCC GAGAi\CCi\CA GC~TGTl-\CACC CTGCCCCCl-\T CCCGGC;J-\TGA GCTGACCAi\G 

1081 Ai\CCi\GC~TCi'1. GCCTC;J-\CC'TC~ CCTGC;TC/;,_l-\A GC~C'TTCTr\TC CCi\GCC;J-\CAT CGCCG'J_'GGi\G 
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-l il J TGGGL~GP.~GCA ATGGGCJl~GCC GGAGAACAAC TP.~CAP.~GACCA CGCCTCCCGT GTTGGPcCTCC 
J_20J GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 
J_2 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 
J_J2J CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 
l .'?i 8 J GGTTCCGGTG GCGGGGGPcTC CGGCGGTGGP.~ GGTTCCGGTG GGGGTGGP.~TC AGGAGGAGGT 

J_44J GGTTCAGACT TCCTGGCCGA GGGCGGCGGC GTGCGGATTG TGGGGGGCAA GGTGTGCCCC 
1501 AAAGGGGAGT GTCCATGGCA GGTCCTGTTG TTGGTGAATG GAGCTCAGTT GTGTGGGGGG 
15 ACCCTGATCA ACACCATCTG GGTGGTCTCC GCGGCCCACT GTTTCGACAA AATCAAGAAC 
1621 TGGAGGAACC TGATCGCGGT GCTGGGCGAG CACGACCTCA GCGAGCACGA CGGGGATGAG 
H81 
l"i'il 
1801 
18 

CPcGP.~GCCGGC GGGTGGCGCP.~ GGTCATCATC CCCAGCACGT ACGTCCCGGG CACCP.~CCP.~l\C 

CACGACATCG CGCTGCTCCG CCTGCACCAG CCCGTGGTCC TCACTGACCA TGTGGTGCCC 
CTCTGCCTGC CCGAACGGAC GTTCTCTGAG AGGACGCTGG CCTTCGTGCG CTTCTCATTG 

GTCAGCGGCT GGGGCCAGCT GCTGGACCGT GGCGCCACGG CCCTGGAGCT CATGGTCCTC 

1921 AACGTGCCCC GGCTGATGAC CCAGGACTGC CTGCAGCAGT CACGGAAGGT GGGAGACTCC 
l 98J CCAJL~TP.~TCA CGGJl~GTJl~CAT GTTCTGTGCC GGCTP.~CTCGG ATGGCL~GCAA GGACTCCTGC 

:? 0 i} J JlH~GGGGGACA GTGGL~GGCCC ACATGCCACC CP.~CTP.~CCGGG GCL~CGTGGTA CCTGJ>~CGGGC 

210J ATCGTCAGCT GGGGCCAGGG CTGCGCAACC GTGGGCCACT TTGGGGTGTA CACCAGGGTC 

TCCCAGTACA TCGAGTGGCT GCAAAAGCTC ATGCGCTCAG AGCCACGCCC AGGAGTCCTC 

222J CTGCGAGCCC CATTTCCCGG TGGCGGTGGC TCCGGCGGAG GTGGGTCCGG TGGCGGCGGA 

:? 2 8 J TCAGGTGGGG GTGGL~TCL~GG CGGTGGJl~GGT TCCGGTGGCG GGGGJl~TCP.~GA CAAAJl~CTCL~C 

2 .'3 4 -J J~Ct·,TGCCCJ\C CGTl~CCCAC;C l\CC'I'Gt\J~CTC CTGC;GAGGt\C Cl~TCJ~G'I'CT'I' CCTCTTCCCC 

240] CCAAAACCCA AGGACACCCT CA'rGATCTCC CGGACCCCTG AGGTCACA'rG CGTGGTGGTG 

246J GACGTGAGCC ACGAAGACCC TGAGGTCAAG TTCAACTGGT ACGTGGACGG CGTGGAGGTG 

2 ~_);~ -J CA'I'}-\A'I'GCCJ-\ l\Gt\CAt·,J~GCC GCGGGt\l~Gt\(~ C}-\G'I'}-\Cl\l-\Cl\ C;CACl~Tt·,CCG TGTC;(~TCJ~GC 

258] GTCCTCACCG TCCTGCACCA GGACTGGCTG AA'rGGCAAGG AGTACAAG'rG CAAGGTCTCC 

2 (~4 "J J~AC}-\At·,GCCC 'I'CCCAC;cccc C}-\TCGt\(~J-\t\J~ t·,CCt·,TC'I'CCl\ t\J~GCCAt·,}-\GG GCJ-\C;ccccGt·, 

2 "l 0 -J l~At·,CCt·,CAGG 'TGTJ~Ct·,CCCT GCCCCCJ~TCC CGGC;}-\TGJ-\C;C Tl~ACCAt·,G!\l\ CCJ-\(;(~TCJ~GC 

276] CTGACCTGCC TGGTCAAAGG CT'rCTATCCC AGCGACATCG CCGTGGAG'rG GGAGAGCAAT 

2 3 ;~ "J (~Gc;cAc;ccGG l\Gt\J~Ct·,J~C'_T_'}-\ C}-\!\GJ-\CCJ-\C(~ CCTCCCGTC;'T T(~Gt·,CTCCGJ\ CGGCTCCTTC 

2 3 8 -J TTCCTCTACJ-\ GCt\J~GCTCt·,C CGTGGt\Cl-\t\(~ t·,GCt·,GG'TGC;C t\l~Ct·,(~GC;G!\l\ CGTCTTCTCt·, 

294] TGCTCCG'rGA TGCATGAGGC TC'rGCACAAC CACTACACGC AGAAGAGCCT CTCCCTGTCT 

3 0 0 "J ccc;GG'_T_'}-\!\l\T GJ-\ 

FVH-058 amino acid sequence. Signal sequence is shown m dotted lmderlme, propeplrde is double underlmed, 
linker region cmu1ecting FVH light chain or heavy chain lo Fe region is underlined, linker region connecting the Fe 

40 and the ihromhin cleavage site is shown in bold, and 1he thromhin cleavage site is shown in dashed imderline 
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1 ~~1Y?_q_~>.}:~~~.1/~ __ ~~-~-'.~-~Q ~~-·;'._1:c:~. _ _lf:L¥_~~CI_Q~_~_f~-t_L_ ___ £il~_bJ_1I~_l~BJ:9-\N 1-\FL EE LRPG S LEEE C KEE OC 
61 ,SFEE1\REIFTZ DP,,ERTKLF111Jl SYSDGDQCl\S SPCQNGGSCK DQLQ,SYICFC LPP,,FEGP.NC'.E 

121 THKDDQLICV NENGGCEOYC SDH'I'GTKESC RCHEGYSLL.P_,, DGVSCTPT\1E YPCGKIPILE 

l 31 KEN AS KPOGE §_~~-~~~-~§_~~~~§_§ ___ §_~~-~§_§_~~~-~~-~§ ___ §_~~-~§_§_~§_~~-~§_ DKT HTC'. P PCP APE LL GG PS\! 
2 "-l l FLF'PPKPI<_DT LI'lllI,SE'I'PEVT CV\i\lI)\T,SHED PE\iKFI'HrJY\TD G\lE\l HNl-\KTK PREEQYN,STY 

301 RVV.SVLT\iLH QL·~'JLNGKEYK CK\iSNE<cl1_,,LPl1_,, PIEKTISKAK GQPREPQVY'I' LPFSRDELTK 

361 NOVSL'I'(:LVK GFYPSDIAVE WESNGQPENN YKT'I'PPVLDS DGSFFLYSKL TVIlKSEWQOG 

!:21 NV?.SCSVMflE ALHNHYTCIK.S ::~.SLSPGKGGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
4 8 J GSDFI,AEGGG \lEIVGGKVCP KGECPWQ''Jl,1J T_,VNGP.~Q1f~:GG T1JINTil11JVVS AAHCFDKIKN 

~1"-ll iJ'JENLil-\VLGE HDL,SEHDGDE Q.SF.RVAQVII PSTYVPGT'I'N HDil-\LLRLHQ P\lVLTDH\lVP 

601 LC'.LPERTFSE RTLlUTVRFSL \l,SG~rJGQLLDR GATl-\LELJ'l'l'\/L N\lPRLM'I'QDC LQCJSRK'\/GDS 

661 PNITEYMFCP,, GYSDGSKDSC KGDSGGPHAT HYF.GT~\IYL'I'G I\lS111JGOGCA'I' \ 1 Gl-IFGVYTE\l 

721 ,SOYIE111JLOKL _::,1ESEPRPGVL LRAPFPGGGG SGGGGSGGGG SGGGGSGGGG SGGGGSDKTH 

731 TCPPCPAPEL LGGPSVFLFP PKPKil'TLMIS RTPEVTCVVV DVSIIEDPEVK FNWYVDGVE\l 

8 "-l l HNl-\KTKPF.EE QYN,STYRVV.S \lLT\lLHQD~'JL NGKEYKCK\TS NK1\LP1\P IEK TIS¥cl1_,,l<GQPR 

90J t:PQVYTIJ?PS RDE1/I'KN{J\l,S 1JTC1J'/KGFYP SDIAVEVJESN GQPENNYKTT PPVl,DSDGSF 

FI,Y.SKT_,TVDK SEWQCJGNVF.S C.SVMHEJl~I,HN HYTQKS1JS1,S ?GK* 

DNA sequence for FVH-059 
1 ATGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

~:;1 GCZ-\C~TCTTCC; TAl-\CCCAC;GA GC~}\.AC;CCCl-\C GC~CGTCCTGC l-\CCGGCGCCG GCC;CGCCAi\C 

121 GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAGTGC 
l 31 TC'.CTTCGAGG f1_,,GGCC'.CGGGA GATCT'I'CP,,1-\G GACGCGGP,,G.P_,, GG1\CG1\l-\GC'I' G'I'TCTGGl1_,,TT' 

301 G1\CC1\GCTCC f1_,,GTCC'.'Tl1_,,Tl-\T CTGCT'I'CTGC CTCCCTGCC'I' 'I'CGl-\GGGCCG Gf1_,,P,.CTG'I'G1\G 

3 61 l1_,,C'.GC1\CAAGG f1_,,TGlj_,,C'.Cl1_,,GCT GATCTGTG'I'G l.'-\ACGAG.P_,,ACG GCGGCTGTG.P_,, GCP,,GT1\CTGC 

~1"-ll 1\-Al.'-\AGl.'-\Al-\'I'G CCAGC'.l.'--\1\-ACC CC1-\f1_,,GGCCG1\ GGTGGCGG'I'G GCTCCGGCGG 1-\GG'I'GGGTC'.C 

601 GG'I'GGCGGCG GP,,TC1\GGTGG GGG'I'GGlj_,,TClj_,, GGCGGTGGAG GTTCCGGTGG CGGGGGATC'.C 

6 61 G-ACA-Al.'-\AC'I'C f1_,,Cl-\C-A'I'GC'.CC f1_,,CCGTGCCC1\ GCTCCGGAAC 'I'CC'.'I'GGGAGG ACCGTC'.1-\GTC 

7 21 TTCCTCTTCC CCCC1\l.'-\lj_,,1\CC CAAGGACP,,CC CTCl.'-\TG.P_,,TC'I' CCC'.GG1\CCCC TGP,,GGTClj_,,C'.l.'-\ 
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78J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
8 il J GGCGTGGAGG TGCJl~TAJl~TGC CP.~AGACP.~AAG CCGCGGGAGG AGCAGTACAA CAGCP.~CGTPcC 

90J CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 
TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 

1021 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 
1081 AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
J14J TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 
J_20J GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 
J_2 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 
J_J2J CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 
l .'?i 8 J GGTTCCGGTG GCGGGGGPcTC CGGCGGTGGP.~ GGTTCCGGTG GGGGTGGP._,_TC AGGAGGAGGT 
J_44J GGTTCAACCA CCAAGATCAA GCCCCGGATT GTGGGGGGCA AGGTGTGCCC CAAAGGGGAG 
J_50J TGTCCATGGC AGGTCCTGTT GTTGGTGAAT GGAGCTCAGT TGTGTGGGGG GACCCTGATC 
l ;_) JlH~CP._,_CCP._,_TCT GGGTGGTCTC CGCGGCCCAC TGTTTCGACA AJlH~TCL~AGAA CTGGJl~GGJlH~C 

1621 CTGATCGCGG TGCTGGGCGA GCACGACCTC AGCGAGCACG ACGGGGATGA GCAGAGCCGG 
J_68J CGGGTGGCGC AGGTCATCAT CCCCAGCACG TACGTCCCGG GCACCACCAA CCACGACATC 
1741 GCGCTGCTCC GCCTGCACCA GCCCGTGGTC CTCACTGACC ATGTGGTGCC CCTCTGCCTG 
J_80J CCCGAACGGA CGTTCTCTGA GAGGACGCTG GCCTTCGTGC GCTTCTCATT GGTCAGCGGC 
18 TGGGGCCAGC TGCTGGJl~CCG TGGCGCCACG GCCCTGGAGC TCL~TGGTCCT CAACGTGCCC 
1921 CGGCTGATGA CCCAGGACTG CCTGCAGCAG TCACGGAAGG TGGGAGACTC CCCAAATATC 
]_98] ACGGAGTACA TGTTCTGTGC CGGCTACTCG GA'rGGCAGCA AGGACTCC'rG CAAGGGGGAC 
204] AGTGGAGGCC CACATGCCAC CCACTACCGG GGCACGTGGT ACCTGACGGG CATCGTCAGC 
210] TGGGGCCAGG GCTGCGCAAC CG'rGGGCCAC TT'rGGGGTGT ACACCAGGGT CTCCCAGTAC 
216] ATCGAGTGGC TGCAAAAGCT CA'fGCGCTCA GAGCCACGCC CAGGAGTCCT CCTGCGAGCC 
222J CCATTTCCCG GTGGCGGTGG CTCCGGCGGA GG'rGGGTCCG GTGGCGGCGG ATCAGGTGGG 
228J GGTGGATCAG GCGGTGGAGG TTCCGGTGGC GGGGGATCAG ACAAAACTCA CACATGCCCA 
2 .'3 4 "J ccc;TGCCCJ\G CJ-\CCTC;J~ACT CCTGGC;J~G(;J~ CCG'I'CAGTC'T TCC T_'CT'I'CCC CCCt\J~At\CCC 

240J AAGGACACCC TCATGATCTC CCGGACCCCT GAGGTCACAT GCGfGGTGGT GGACGTGAGC 
246J CACGAAGACC CTGAGGTCAA GT'fCAACTGG TACGTGGACG GCGfGGAGGT GCATAATGCC 
252J AAGACAAAGC CGCGGGAGGA GCAGTACAAC AGCACGTACC GTGfGGTCAG CGTCCTCACC 
258J GTCCTGCACC AGGACTGGCT GAATGGCAAG GAGTACAAGT GCAAGGTC'rC CAACAAAGCC 
254] CTCCCAGCCC CCATCGAGAA AACCATCTCC AAAGCCAAAG GGCAGCCCCG AGAACCACAG 
270J GTGTACACCC TGCCCCCATC CCGGGATGAG CTGACCAAGA ACCAGGTCAG CCTGACCTGC 
2 "l ~;-J CTC;GTC}-\Al\G GCTTC'I'J~TCC C}-\GCGt\CJ-\TC c;ccc;TGGJ-\(;'T (;(~Gt·,(~AC;CAJ\ TGGC;CAC;ccc; 
2 3;~ -J l~AC;}-\AC}-\ACT l\Ct\J~Gt·,CCt·,C GCC'TCCCGTl~ 'I'TGC;}-\C'I'CCG t\CGC;CTCCT'I' C'TTCCTCTAC 
238] AGCAAGC'rCA CCGTGGACAA GAGCAGGTGG CAGCAGGGGA ACGTCTrc·rc ATGCTCCGTG 
294] ATGCA~GAGG CTCTGCACAA CCACTACACG CAGAAGAGCC TCTCCCTG'rC ·rccGGGTAAA 

45 FVH-059 amino acid sequence. Signal sequence is showJJ in dotted underline, propeptide is double underlined, 
linker region cmu1ectiJJg FVH light chain or heavy chain to Fe region is underlined, lillker regioJJ connecting the Fe 
and the thromhin cleavage site is shown ill bold, and 1he thromhin cleavage site is shown in dashed imderline 
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1 ~:1Y?_q_~,_}:!~~.~-i~ _ . f:~.~.'.~.~Q ~~-·;'._~:~ ~~~_¥_~j-~_~±~_Q__~-~-i~-t1-_-__ 5J_~~-~J}_~~J_~~l~AN AFL EE LRPG S LEEE C KEE OC 
61 ,SFEE1\REIFTZ DP,_ERTKLF111Jl SYSDGDQCl\S SPCQNGGSCK DQLQ,SYICFC LPP,_FEGP_NC'.E 

121 THKDDQLICV NENGGCEOYC SDH'I'GTKESC RCHEGYSLL.P_,_ DGVSCTPT\1E YPCGKIPILE 

l 31 KEN AS KPOGE §_~~-~~~-~§_~~~~§_§ ___ §_~~-~§_§_~~~-~~-~§ ___ §_~~-~§_§_~§_~~-~§_ DKT HTC'. P PCP APE LL GG PS\! 
2 "-l l FLF'PPKPI<_DT LI'lllI,SE'I'PEVT CV\i\lI)\T,SHED PE\iKFI'HrJY\TD G\lE\l HNl-\KTK PREEQYN,STY 

301 RVV.SVLT\iLH QL·~'JLNGKEYK CK\iSNE<cl1_,_LPl1_,_ PIEKTISKAK GQPREPQVY'I' LPFSRDELTK 

361 NOVSLT(:LVK GFYPSDIAVE WESNGQPENN YKT'I'PPVLDS DGSFFLYSKL TVIlKSEWQOG 

!:21 NV?.SCSVMflE ALHNHYTCIK.S ::~.SLSPGKGGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
48] GSII~;_f:S_f:.'._~T 1/GGKVCPKGE CPl/VQVT_,-LI,VN GP._,_CJT_,CGGTl,J NTil11JVVSP._,_AE CFDKIKN\tJEN 
~1"-ll Lil-\VLGEHDL SEHDGDEOSR RVAQVIIFST YVPGTTNHDI 1-\LLRLHQP\i\l L'I'DH\lVPLC'.L 

601 PERTFSEF.'I'L f1_,_F'\/RFSLVSG ~rJGOLLDRGAT l-\LELM\iLN\TP P_LM'I'QDCLOQ SRK'\/GDSPNI 

661 TEYMFCAGYS DGSKDSCKGD SGGPHATHYR GT~\IYLTGl'\/S ~'JGOGC1\'I'VGH FGVYTEVSOY 

7 21 IE111JLOKLMRS EFP_PGV LLRA P FPGGGGSGG GGSGGGGSGG GGSGGGGSGG GGSDKTHTC'.P 

7 31 PC'.PAPELLGG PSVT'LF'PPKP KDTLI'lllI,SETP EVTCV\i\lD'\/S HEDPEVKFN~rJ Y \lDG\lE'\/HNl-\ 

8 "-l l KTKPEEEOYN STY RV\! ,SVLT \lLHQD~'JLNGK EYKCK\1SNE<c.P_,_ LP1\P IEKTIS 1<_.P_,_KGQPPEPQ 

901 \lY'I'LPP.SF.DE LTE<cNO\l,SL'TC LVKGFYPSDI l_'-\VE111JESNGQP ENNYKT'I'PP\l LDSDGSFFLY 

961 ,SKLTVDKSR\1q QCJGNVF',SC'.SV _::,1HE.P_,_LHNHYT QKSL.SLSFGK A 

DNA sequence for FVlI--060 

1 ATGGTCTCCC AGGCCCTCAG G(:TCCTCTGC CTTCTGCTTG GGCTTCAGGG C'I'GCCTGGCT 

61 GC'.l_'-\GTCTTCG TP,_1-\CC'.Cl1_,_GGA GGl-\.P_,_GCCCAC GGCGTCCTGC ACC'.GGC'.GCCG GCGCGC'.ClU\C 

121 GC'.GTTCCTGG f1_,_GGl1_,_GCTGCG GCCGGGCTCC CTGGAG.P_,_GGG AGTGC1\l_'-\GG.P_,_ GGP,_GC1\GTGC 

l 31 TC'.CTTCGAGG f1_,_GGCC'.CGGGA GATCTTCP,_1-\G GACGCGGP,_Gf1_,_ GG1\CG1\l_'-\GC'I' G'I'TCTGGl1_,_TT' 
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Jl~CGCPcCP.~AGG ATGJl~CCJl~GCT GP.~TCTGJGTG AP.~CGP.~GAACG GCGGCTGTGA GCAGJL~CJGC 

42J AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
48] GACGGGGTGT CCTGCACACC CACAGTTGAA TATCCATGTG GAAAAATACC TATTCTAGAA 
;_)il J P.~P.JAP.~GAP.~ATG CCAGCAJl~PcCC CCAAGGCCGJl~ GGTGGCGGTG GCTCCGGCGG AGGTGGGTCC 

GGTGGCGGCG GATCPcGGTGG GGGTGGP.~TCJl~ GGCGGTGGAG GTTCCGGTGG CGGGGGATCC 

]Q GACAAAACTC ACACATGCCC ACCGTGCCCA GCTCCGGAAC TCCTGGGAGG ACCGTCAGTC 
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721 TTCCTCTTCC CCCCAAAACC CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 
78J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
8 il J GGCGTGGAGG TGCP.~TAP.~TGC CP.~AGACP.~AAG CCGCGGGAGG AGCAGTACAA CAGCP.~CGTPcC 

90J CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 

TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 

1021 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 
1081 AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
J14J TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 

J_20J GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 

J_2 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 

J_J2J CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 

l .'?i 8 J GGTTCCGGTG GCGGGGGPcTC CGGCGGTGGJl~ GGTTCCGGTG GGGGTGGP.~TC AGGAGGAGGT 

J_44J GGTTCAGCCC TGCGGCCCCG GGTGGTGGGC GGCGCCGTGG TGGGGGGCAA GGTGTGCCCC 

1501 AAAGGGGAGT GTCCATGGCA GGTCCTGTTG TTGGTGAATG GAGCTCAGTT GTGTGGGGGG 
1 '_i CJ J1CCCTC;J-\'rCJ-\ l1CACcr,TCTG GGTGGTCTCC c;ccc;ccc1-\CT VI'TTCGr,c1v1 1\l1TG11V;J1AC 
1 1 TGGAGGAACC TGATCGCGGT GCTGGGCGAG CACGACCTCA GCGAGCACGA CGGGGATGAG 
-J_ (~8-J CAC;}-\GCCGGC GGC;TGC;CGC}-\ GGTCJ-\TCJ-\TC CCCt·,GCl\CC;'T t\CG'I'CCCGGG Cl\CCJ~CCJ~AC 

1741 CACGACATCG CGCTGCTCCG CCTGCACCAG CCCGTGGTCC TCACTGACCA TGTGGTGCCC 
J_BOJ CTCTGCC'rGC CCGAACGGAC GT'rCTCTGAG AGGACGCTGG CCTTCGTGCG CTTCTCATTG 

J_86J GTCAGCGGCT GGGGCCAGCT GC'rGGACCGT GGCGCCACGG CCCTGGAGCT CATGGTCCTC 

J_92J AACGTGCCCC GGCTGATGAC CCAGGACTGC CTGCAGCAGT CACGGAAGGT GGGAGACTCC 

-J_ 98-J CCt·,}-\A'I'}-\TCJ-\ CGC;J~G'I'J~Ct·,T GTTCTC;TGCC C;GC'I'}-\C'I'CC;G t\TGC;CAC;CAJ\ GGJ-\CTCCTGC 

204] AAGGGGGACA GTGGAGGCCC ACATGCCACC CACTACCGGG GCACGTGG'rA CCTGACGGGC 

210] ATCGTCAGCT GGGGCCAGGG CTGCGCAACC GTGGGCCACT TTGGGGTG'rA CACCAGGGTC 

2 'l ~;-J TCCCAC;TACJ-\ 'I'C(;J~G'I'(~GCT GCAJ\]-\i_\(~CTC t·,TGCGC'I'Ct\G i\(~CCJ~cc;ccc AGGt\(~TCCTC 

222J CTGCGAGCCC CATTTCCCGG TGGCGGTGGC TCCGGCGGAG GTGGGTCCGG 'fGGCGGCGGA 

2 2 8-J TCt·,GG'I'GGGG GTC;(~A'I'CAC;G CGG'TGC;J~GC;T 'I'CCC;GTGGCG C;(~GC;J~TC}-\Gl\ Cl\l-\t\J~CTCAC 

2 .'3 4 -J J~Ct·,TGCCCJ\C CGTl~CCCAC;C l\CC'I'Gt\J~CTC CTGC;GAGGt\C Cl~TCJ~G'I'CT'I' CCTCTTCCCC 

240] CCAAAACCCA AGGACACCCT CA'rGATCTCC CGGACCCCTG AGGTCACA'rG CGTGGTGGTG 

246J GACGTGAGCC ACGAAGACCC TGAGGTCAAG TTCAACTGGT ACGTGGACGG CGTGGAGGTG 

2 ~_);~ -J CA'I'}-\A'I'GCCJ-\ l\Gt\CAt·,J~GCC GCGGGt\l~Gt\(~ C}-\G'I'}-\Cl\l-\Cl\ C;CACl~Tt·,CCG TGTC;(~TCJ~GC 

258] GTCCTCACCG TCCTGCACCA GGACTGGCTG AA'rGGCAAGG AGTACAAG'rG CAAGGTCTCC 

2 (~4 "J J~AC}-\At·,GCCC 'I'CCCAC;cccc C}-\TCGt\(~J-\t\J~ t·,CCt·,TC'I'CCl\ t\J~GCCAt·,}-\GG GCJ-\C;ccccGt·, 

2 "l o-J (~At·,CCt·,CAGG 'TGTJ~Ct·,CCCT GCCCCCJ~TCC CGGC;}-\TGJ-\C;c T(~ACCAt·,GAl\ CCJ-\(;(~TCJ~GC 

276] CTGACCTGCC TGGTCAAAGG CT'rCTATCCC AGCGACATCG CCGTGGAG'rG GGAGAGCAAT 

2 s;~ "J (~Gc;cAc;ccGG l\Gt\J~Ct·,J~C'_T_'}-\ C}-\AGJ-\CCJ-\C(~ CCTCCCGTC;'T T(~Gt·,CTCCGJ\ CGGCTCCTTC 

2 8 8-J TTCCTCTACJ-\ GCt\J~GCTCt·,C CGTGGt\Cl-\t\(~ t·,GCt·,GG'TGC;C t\l~Ct·,(~GC;GAJ\ CGTCTTCTCt·, 

294] TGCTCCG'rGA TGCATGAGGC TC'rGCACAAC CACTACACGC AGAAGAGCCT CTCCCTGTCT 
3 0 o-J ccc;GG'_T_'}-\Al\T GJ-\ 

FVU-060 amino acid sequence_ Signal sequence is shown in dotted underline, prnpeptide is double underlined, 
linker regmn cmmecting FVH light chain or heavy chain lo Fe region is underlined, linker region connecting the Fe 
1md the thrombin cleavage silc is shown in bold, and !he thrombm cleavage sile is shown in dashed lmderlme 

J I'J~~~-q:~J:'~~-~~J5~--~:;:_~-~G!-::9:.~~'._T:'!2- AVVl/TQEEAH GVI,HRRRRAN A FI,EE~LRPGS l1ERECKEECJC 
SFEEPcPEIFK DAERTK1JFlAJT SYSDGDQCAS SPCQNGGSCK DQI,QSYICFC l1PAFEGRNCE 

'l 2] THKDDQI"ICV NENGGCECJYC SDHTGTKRSC RCHEGYSI,l,A DGVSCTPTVE YPCGKI?I~LE 

'l 8J Kf<NP.~2.KPQGR GGGGSGGGG.S GGGGSGGGGS GGGG.SGGGGS DKTHTCPPCP APE1,1JGGPSV 

) ,, 1 FJ_,?PPKPKDT ::~MISETPEVT cvvvovsr-mo ?EVKFN\'JYVD GVEVHNAKTK PREEQYNSTY 
'?, 0 J RV-IJ.SVT_,TV1JT-1 QDW1JNGKEYK CKVSNKJl~l,?Jl~ PTEKTI SKA K GQPREPQVYT l1PPSRDE1JTK 

-~ N{J\l,SI,TCI1\lK GFYPSDI}\VE VJESNGQPENN YKTTPPVI,DS DGSFFI,Y.SK1J TVDKSEWQCJG 

4;! J NVFSCSVMHE AU-fNHYTQKS T~SLS FC;~:GGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
4 8 "J GSt'\ l;EPRV'/G GJ-\\/VGC;t:VCP KGE~CF1.AJQ'Jl,1J T_,VN(;}-\QTJcc;G T1J TlJTT\AJVVS Al\HCF'DKIKN 

;_)il] itJENI"IAVI1GE EDl,SEHDGDE Q.SRR'/AQVII ?.STYVPGTTN HDIA1JI,8I"HQ PVVl,TDH'IV? 

PNITEYMFCA GYSDGSKDSC KGDSGGPHAT HYRGTl/VYI,TG IVSlAJGCJGCAT VGHFGVYTEV 

721 SCIYTE\,JLQKL MESt:PRPGVL ::~EA?F?GGGG SGGGGSGGGG SGGGGSGGGG SGGGGSDKTB 
"78J TC?PC?P.J?El, 1JGGPSVFI,FP PKPKDT1JMIS RTPEVTCV\TV DVSHED?EVK FN\117YVDGVEV 

8 4 -J HNt·,t:TKPEEE Qc'lNSTYRVVS 1/1;T'ILHQD1.AJ1J NGKEYKCK\/S Nt:AI,PAPTE~K TI::~KJ~KC;QPF~ 

90-J EPQVY'_T_'l;PP::~ P.DE~1JTKNQVS TJTCTJVK(~ F'YP SDI t'\ VE~\-'JESN C;QPENNYJ'.':T'I' PPVI,DSDl~SF 

9 ~;-J F'LYSKI,TVDK SR\AJQQC;NVFS CSVMHE~J~_LHN HYTQJ'.':STJ::~I,S Pl~K* 
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ATGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 
GCAGTCTTCG TAACCCAGGA GGAAGCCCAC GGCGTCCTGC ACCGGCGCCG GCGCGCCAAC 

121 GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAGTGC 
18J TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GGACGAAGCT GTTCTGGATT 

30J GACCAGCTCC AGTCCTATAT CTGCTTCTGC CTCCCTGCCT TCGAGGGCCG GAACTGTGAG 
-~ Jl~CGCPcCP.~AGG ATGJl~CCJl~GCT GP.~TCTGTGTG AP.~CGP.~GAACG GCGGCTGTGA GCAGTPcCTGC 
42J AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
48] GACGGGGTGT CCTGCACACC CACAGTTGAA TATCCATGTG GAAAAATACC TATTCTAGAA 
;_)il J P.~P.JAP.~GAP.~ATG CCAGCAJl~PcCC CCAAGGCCGJl~ GGTGGCGGTG GCTCCGGCGG AGGTGGGTCC 

GGTGGCGGCG GATCPcGGTGG GGGTGGJl~TCJl~ GGCGGTGGAG GTTCCGGTGG CGGGGGATCC 
GACAAAACTC ACACATGCCC ACCGTGCCCA GCTCCGGAAC TCCTGGGAGG ACCGTCAGTC 

721 TTCCTCTTCC CCCCAAAACC CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 
78J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
8 il J GGCGTGGAGG TGCJl~TAJl~TGC CP.~AGACJl~AAG CCGCGGGAGG AGCAGTACAA CAGCJl~CGTPcC 

90J CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 
TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 

1021 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 
1081 AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
J14J TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 

1201 GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 
1261 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 

CTCTCCC'rGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGA'rC AGGCGGTGGA 

-J_ .'38-J l~G'I'TCCGG'TG GCC;(~GC;(~A'I'C CGGCGC;TGC;J.._ C;GT'I'CCGGTG C;(~GC;TGC;}-\TC AGGt\l~Gt\l~G'I' 

14 4 J GGTTcr,GCCC TGCGGCCCCG GGTGGTGGC;c c;u:c;ccll'TTG TGGC;GGC;C1\l1 GGTVI'GCCCC 
1501 AAAGGGGAGT GTCCATGGCA GGTCCTGTTG TTGGTGAATG GAGCTCAGTT GTGTGGGGGG 
1 '_i CJ J1CCCTC;J-\'rCJ-\ l1CACcr,TCTG GGTGGTCTCC c;cGc;ccc1-\CT VI'TTCGr,c1v1 1\l1TG11V;J1AC 
1 1 TGGAGGAACC TGATCGCGGT GCTGGGCGAG CACGACCTCA GCGAGCACGA CGGGGATGAG 
-J_ (~8-J CAC;}-\GCCGGC GGC;TGC;CGC}-\ GGTCJ-\TCJ-\TC CCCt·,GCl\CC;'T t\CG'I'CCCGGG Cl\CCJ".CCJ".AC 

1741 CACGACATCG CGCTGCTCCG CCTGCACCAG CCCGTGGTCC TCACTGACCA TGTGGTGCCC 
J_BOJ CTCTGCC'rGC CCGAACGGAC GT'rCTCTGAG AGGACGCTGG CCTTCGTGCG CTTCTCATTG 

J_86J GTCAGCGGCT GGGGCCAGCT GC'rGGACCGT GGCGCCACGG CCCTGGAGCT CATGGTCCTC 

J_92J AACGTGCCCC GGCTGATGAC CCAGGACTGC CTGCAGCAGT CACGGAAGGT GGGAGACTCC 

-J_ 98-J CCt·,}-\A'I'}-\TCJ-\ CGC;J\.G'I'J".Ct·,T GTTCTC;TGCC C;GC'I'}-\C'I'CC;G t\TGC;CAC;CAJ\ GGJ-\CTCCTGC 

204] AAGGGGGACA GTGGAGGCCC ACATGCCACC CACTACCGGG GCACGTGG'rA CCTGACGGGC 

210] ATCGTCAGCT GGGGCCAGGG CTGCGCAACC GTGGGCCACT TTGGGGTG'rA CACCAGGGTC 

2 'l ~;-J TCCCAC;TACJ-\ 'I'C(;J\.G'_T_'(~GCT GCAJ\]-\i\(~CTC t·,TGCGC'I'Ct\G i\(~CCJ\.CC;ccc AGGt\(~TCCTC 

222J CTGCGAGCCC CATTTCCCGG TGGCGGTGGC TCCGGCGGAG GTGGGTCCGG 'fGGCGGCGGA 

2 2 8-J TCt·,GG'I'GGGG GTC;(~A'I'CAC;G CGG'I'GC;J".GC;T 'I'CCC;GTGGCG C;(~GC;J".TC}-\Gl\ Cl\l-\t\J".CTCAC 

2 .'3 4 -J "l-".Ct·,TGCCCJ\C CGTl~CCCAC;C l\CC'I'Gt\J".CTC CTGC;GAGGt\C Cl~TC"/-".G'I'CT'I' CCTCTTCCCC 

240] CCAAAACCCA AGGACACCCT CA'rGATCTCC CGGACCCCTG AGGTCACA'rG CGTGGTGGTG 

246J GACGTGAGCC ACGAAGACCC TGAGGTCAAG TTCAACTGGT ACGTGGACGG CGTGGAGGTG 

2 ~_);~ -J CA'I'}-\A'I'GCCJ-\ l\Gt\CAt·,J".GCC GCGGGt\l~Gt\(~ C}-\G'I'}-\Cl\l-\Cl\ C;CACl~Tt·,CCG TGTC;(~TC"f-".GC 

258] GTCCTCACCG TCCTGCACCA GGACTGGCTG AA'rGGCAAGG AGTACAAG'rG CAAGGTCTCC 
2 Cl•1 "J }\.L\C}-\L\i';,.GCCC TCCCAC;cccc Cl-\TCGL\GJ-\AP .. ACCATCTCCi\ L\l".GCCAAl-\GC; GCJ-\C;ccccGA 

2 7 J GAACCACAGG TGT/\CACCCT GCCCCC/\'TCC CGGC;ATGZ-\C;C TGACCAAGAll CCZ-\C;GTC/\GC 
276] CTGACCTGCC TGGTCAAAGG CTTCTATCCC AGCGACATCG CCGTGGAGTG GGAGAGCAAT 

2 3;~ "J GGC;CAC;ccc;G i\GL\ACAAC'l'l-\ Cl-\AC;J-\CCJ-\CG CCTCCcc;·Tc;T TGGACTCCGi\ cc;GCTCCTTC 

2 G fJ "J TTCCTCTACJ-\ c;cAAGCTCAC CGTC;GACJ-\L\G AGCAGGTGC;c AGCAGGC;GAi\ cc;·TCTTCTCA 

2 9•1 "J TGCTCCGTC;J-\ TGCATC;AGC;c TCTC;CACJ-\AC Cl-\C'l'l-\Ci\CC;c AGAAGAC;CcT CTCCCTC;TCT 

3 0 "J ccc;GGTl-\Ai\'T c;J-\ 

FVU-061 amino acid sequence. Signal sequence is shown in dotted underline, prnpeptide is double underlined, 
linker region connecting FVU light chain or heavy chain to Fe region is underlined, linker region connecting the Fe 
1md the thrombin cleavage site is shown in bold, and the thrombm cleavage site is shown in dashed underlme 

J I1~~~-q:':cJ:'~~-~~J5~ __ }:;:.~-~GI--.:9.0..~'._I~,!2- AVVl/TQF:EAH GVT,HRRRRAN A FI,EE~LRPGS l1ERECKEECJC 
SFEEPcPEIFK DAERTK-LFlAJT SYSDGDQCAS SPCQNGGSCK DQI,QSYICFC l1PAFEGRNCE 

'l 2] THKDDQI"ICV NENGGCECJYC SDHTGTKRSC RCHEGYSI,l,A DGVSCTPTVE YPCGKI?I~LE 

'l BJ KENP.~2.KPQGE GGGGSGGGG.S GGGGSGGGGS GGGG.SGGGGS DKTHTCPPCP APEl,-LGGPSV 
2,,1 FJ_,?PPKPKDT ::~MISETPEVT cvvvovsr-mo ?EVKFN\'JYVD GVEVHNAKTK PREEQYNSTY 
'?, 0 J RV-IJ.SVT_,TVTJT-1 QD~~TLNGKEYK CKVSNKJl~l,?Jl~ PTEKTI SKA K GQPREPQVYT l1PPSRDE-LTK 
'3 ~/J NQVS L'_T_'CJ_1 1/K G F'YPS D JAVE \-'JESNGQP ENN Yt:T'_T_'P P'ILDS Dl~S FF'LYSKTJ T'/DKSE\/\JQQC; 

4;! J NVFSCSVMHE AU-fNHYTQKS T~SLS FC;~:GGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
4 8 "J GSt'\ l;EPR\FVG GJ-\_l VGC;t:VCP KGE~CF\/\JQ'Jl,1J T_,VN(;}-\QTJcc;G T1J TlJTT\AJVVS Al\HCF'DKIKN 

~-)4 -J 1/'JEN1; T t'\ VJ_1GE HDI,SEHDGDE QSEP.V t\QV 1 I PSTYVPGTTN HDT t'\ 1JLF~1;HQ P\/Vl,TDHVVP 
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PNITEYMFCA GYSDGSKDSC KGDSGGPHAT HYRGTl/VYI,TG IVSlAJGCJGCAT VGT-lFGVYTE\l 

721 SQYTE\,JLQKL MESt:PPPGVL T~EAPFPGGGG SGGGGSGGGG SGGGGSGGGG SGGGGSDKTB 
"7 8 J TC?PC?P._,_PEI, -LGGPS\lFI,FP PKPKDT-LMIS RTPEVTC'V\FIJ DVSffED?EVK FN\117YVDGVE\l 

8 il J HNAKTKPREE QYNSTYRV\l,S \lI"Tl/IJ-fQD~~TL NGKEYKCK\TS NK}\T_,p}\?TEK TISKP.~KGQPR 

9DJ t:PQVYTIJ?PS RDE1/I'KN{J\l,S -LTC-L'/KGFYP SDIAVEVJESN GQPENNYKTT PP''Jl,DSDGSF 
FI,Y.SKT_,TVDK SEWQCJGNVF.S C.SVMHEP.~l,HN HYTQKS-LSl,S ?GK* 

DNA sequeJJce for FVH-062 
1 ATGGTCTCCC AGGCCCTCAG G(:TCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

61 GC'.l-\GTCTTCG TP,.ACC'.Cl1_,_GGA GG1-\f1_,_GCCCAC GGCGTCCTGC ACC'.GGC'.GCCG GCGCGC'.Cl1_J\_C 
121 GC'.GTTCCTGG f1_,_GGl1_,_GCTGCG GCCGGGCTCC CTGGAG.P_,_GGG AGTGC1\.l-\GG.P_,_ GGP,_GCP"-GTGC 
l 31 TC'.CTTCGAGG f1_,_GGCC'.CGGGA GATCTTCP,_1-\G GACGCGGP,_Gf1_,_ GGP"-CGP"-1'._\GCT GTTCTGGl1_,_TT' 
2 "-l l TC'.'TTP"-CAGTG f1_,_TGGGGl.,_,_C'.CA GTGTGCCTCl.,_,_ l'._\GTCCATGCC 1-\GP"-l'._\TGGGGG CTCCTGCl.,_,_f;,_G 
301 GP"-CCP"-GCTCC f1_,_GTCC'.'Tl1_,_Tl'._\T CTGCTTCTGC CTCCCTGCCT TCGI'._\GGGCCG G.P_,_P,_CTGTGP"-G 
3 61 l1_,_C'.GCP"-CAAGG f1_,_TGl1_,_C'.Cl1_,_GCT GATCTGTGTG l'._\ACGAG.P_,_ACG GCGGCTGTG.P_,_ GCP,_GTP"-CTGC 
!J:2 l l1_,_G'TGP"-CCACP,_ CGGGC'.l'._\CC'.l'._\A GCGCTCCTGT CGG'TGCCP,_CG 1-\GGGGTI'._\CTC TCTGCTGGC'.l'._\ 
fl 31 GP"-CGGGGTGT CCTGC'.l'._\CP"-CC CAC.P_,_GTTGAl.,_,_ 'TATCCATGTG Gl.,_,_f;,_l'._\l.,_,_f;,_'I'ACC T.P_,_TTCTAGP"-1'._\ 
~1"-ll l.,_,_f;,_l'._\AGl'._\Al-\'I'G CCAGC'.l'._\l.,_,_f;,_CC CCl-\.P_,_GGCCGl.,_,_ GGTGGCGGTG GCTCCGGCGG 1-\GGTGGGTC'.C 

601 GG'TGGCGGCG GP,_TCP"-GGTGG GGGTGGl1_,_TCl1_,_ GGCGGTGGAG GTTCCGGTGG CGGGGGATC'.l'._\ 
6 61 GP"-CAP"-1'._\ACTC f1_,_Cl-\Cf;,_'TGC'.CC f1_,_CCGTGCCCl.,_,_ GCTCCGGAAC TCC'.'TGGGCGG ACCGTC'.1-\GTC 
7 21 TTCCTCTTCC CCCCf;,_j'._\l1_,_f;,_CC CAAGGACP,_cc CTCI'._\TG.P_,_TCT CCC'.GGf;,_CCCC TGP,_GGTCI.,_,_C'.l'._\ 

78J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
8 il J GGCGTGGAGG TGCJl~TAJl~TGC CP._,_AGACJl~AAG CCGCGGGAGG AGCAGTACAA CAGCJl~CGTPcC 

90J CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 
TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 

1021 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 
1081 AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
J14J TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 
J_20J GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 
J_2 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 
J_J2J CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 
l .'?i 8 J GGTTCCGGTG GCGGGGGPcTC CGGCGGTGGJ>~ GGTTCCGGTG GGGGTGGP._,_TC AGGAGGAGGT 
J_44J GGTTCAGGTG GTGGAGGATC CATTGTGGGG GGCAAGGTGT GCCCCAAAGG GGAGTGTCCA 
1')D1 TGGC"-cGGTCC TGTTGTTGGT GJl"ATGGJIJ;CT CJl"GTTGTGTG GGGGG""-cCCCT GATCJl"""-cCJl"CC 
15 ATCTGGGTGG TCTCCGCGGC CCACTGTTTC GACAAAATCA AGAACTGGAG GAACCTGATC 
1621 GCGGTGCTGG GCGAGCACGA CCTCAGCGAG CACGACGGGG ATGAGCAGAG CCGGCGGGTG 
J_68J GCGCAGGTCA TCATCCCCAG CACGTACGTC CCGGGCACCA CCAACCACGA CATCGCGCTG 
1741 CTCCGCCTGC ACCAGCCCGT GGTCCTCACT GACCATGTGG TGCCCCTCTG CCTGCCCGAA 
J_80J CGGACGTTCT CTGAGAGGAC GCTGGCCTTC GTGCGCTTCT CATTGGTCAG CGGCTGGGGC 
J_8 CAGCTGCTGG ACCGTGGCGC CACGGCCCTG GAGCTCATGG TCCTCAACGT GCCCCGGCTG 
1921 ATGACCCAGG ACTGCCTGCA GCAGTCACGG AAGGTGGGAG ACTCCCCAAA TATCACGGAG 
1981 TACATGTTCT GTGCCGGCTA CTCGGATGGC AGCAAGGACT CCTGCAAGGG GGACAGTGGA 
204] GGCCCACATG CCACCCACTA CCGGGGCACG TGGTACCTGA CGGGCATCGT CAGCTGGGGC 
210] CAGGGCTGCG CAACCGTGGG CCACTTTGGG GTGTACACCA GGGTCTCCCA GTACATCGAG 

TGGCTGCAAA AGCTCATGCG CTCAGAGCCA CGCCCAGGAG TCCTCCTGCG AGCCCCATTT 
222J CCCGGTGGCG GTGGCTCCGG CGGAGGTGGG TCCGGTGGCG GCGGATCAGG TGGGGGTGGA 
228J TCAGGCGGTG GAGGTTCCGG TGGCGGGGGA TCAGACAAAA CTCACACATG CCCACCGTGC 
2 .'34 -J CCt·,GCt·,CC'TG l\l-\CTCCTGC;G l\GGl\CCl~TCJ~ C;TC'I'TCCTC'T TCCCCCC}-\!\l\ !\CCCJ~AC;(~AC 

240J ACCCTCA'fGA TCTCCCGGAC CCCTGAGGTC AC!\TGCGTGG TGGTGGACGT GAGCCACGAA 
2 4 ~;-J l~ACCC'I'G!\GG 'I'Ct\J~G'I'TCt·,}-\ CTGGTt\CGTl~ C;}-\CC;GCGTC;G t\l~G'I'l~Ct·,T!\l\ TGCCJ~AC;J~Ct·, 

252J AAGCCGCGGG AGGAGCAGTA CA!\CAGCACG TACCG'fGTGG TCAGCGTCCT CACCGTCCTG 
2 ~-18-J CACCAC;G!\CT GGCTGt·,J~TC;G C}-\!\GGt\(~Tt\C t·,}-\G'I'GCJ\J-\C;G TCTCCAt·,C!\l\ !\GCCCTCCCt·, 
2 (~4-J (~CCCCC}-\TCG l\Gt\J~At·,CCt·,T CTCCJ-\t\J~GCC t•,}-\!\C;GGCJ-\C;c cccc;J~Gt·,}-\CC !\CJ-\(;(~T(;TAC 

270J ACCCTGCCCC CATCCCGGGA TG!\GCTGACC AAGAACCAGG TCAGCCTG!\C CTGCCTGGTC 
276] AAAGGCT'rCT ATCCCAGCGA CA'rCGCCGTG GAGTGGGAGA GCAATGGGCA GCCGGAGAAC 
282J AACTACA!\GA CCACGCCTCC CG'fGTTGGAC TCCGACGGCT CCTTCTTCCT CTACAGCAAG 
2 8 8-J CTC}-\CCGTGG l\Ct\J~Gt·,(~Ct·,G GTGGCt\l~Ct\(~ C;GGt·,}-\CGTC'T TCTCJ~TC;CTC CGTC;J~TC;CA'I' 

2 9 4 -J l~AC;GC'I'CTGC l\Ct\J~CCJ~C'I'}-\ C}-\CGCt\(~J-\t\(~ t·,GCCTC'TCCC Tl~TCTCCGGG Tl\l-\t\TGt\ 

FVH-062 amino acid sequence. Signal sequence is shown m dotted lmdcrlme, propeplrde is double undcrlmcd, 
65 linker region cmu1ectiJJg FVHa light chain or heavy chain lo Fe region is underliJJed, and linker region coJJnecting 

the Fe and the fVHa heavy chain is shown ill bold 

70 

1 ~:1Y?_q_~"-.f:!~~-~-i~ .. f:~.~.'.~.~Q ~~-·;'._~:~ ~~~_¥_~j-~_~±~_Q__~-~-i~-t1-_-__ 5J_~~-~J}_~~J_~~l~AN 1-\FL EE LRPG S LEEE C KEE OC 
61 ,SFEEP"-REIFTZ DP,_ERTKLF111Jl SYSDGDQCl\S SPCQNGGSCK DQLQ,SYICFC LPP,_FEGP_NC'.E 

121 THKDDQLICV NENGGCEOYC SDHTGTKESC RCHEGYSLL.P_,_ DGVSCTPT\1E YPCGKIPILE 

l 31 KEN AS KPOGE §_~~-~~~-~§_~~~~§_§ ___ §_~~-~§_§_~~~-~~-~§ ___ §_~~-~§_§_~§_~~-~§_ DKT HTC'. P PCP APE LL GG PS\! 
2 "-l l FLF'PPKPI<_DT LI'lllI,SE'I'PEVT CV\i\lI)\T,SHED PE\iKFI'HrJY\TD G\lE\l HNI'._\KTK PREEQYN,STY 

301 RVV.SVLT\iLH QL·~'JLNGKEYK CK\iSNE<cl.,_,_LPl.,_,_ PIEKTISKAK GQPREPQVYT LPFSRDELTK 
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4 ;! J NVFSCSVMHE AU-fNHYTQKS T!SLS PC;~:GGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
4 8 -J GSGGGGSI'VG CK\/CPKl~ECP \-'JQVTJ_Ll,VNC;J\ QlJ~~C;GTTJ TN'I' 11/'JVVSAt'\HCF DKTKN'ii"i/ENL T 

;_)il J f1~VT_,GEHDl1SE EDGDEQSRRV A()VI T?STYV ?GTTNHDTA TJ T_,RlJ-IQP\lVl1T DE'V\TPI,C-LPE 

RTF.SE8Tl1AF \lRFSI,\lSGlAJG QIJ-_1DRGJ1~TA TJ EIJYl\lL[\I\lPP-L MTC]DCl,Q()SR K\lGDSPNITE 

YMFCAGYSDG SKDSCKGDSG GPHATHYRGT WYl1TGIVSWG QGCATVGHFG VYTRVSQYIE 
721 WI_,QI-G_,MRSEP RPGVI_,LRP,?F ?GGGGSGGGG SGGGGSGGGG SGGGGSGGGG SDKTHTCPPC 
"7 8 J P}\?El,T_/;GPS \lFl,FP?KPKD TIJYlISPTPEV TCV\lVUl/SHE DPE\lKFNll'JYI/ DG'VEVHNJl~KT 

8ilJ KPREEQYNST YR\TVS-IJT/I'\lI" E()DVJI,NGKEY KCFCIJ,SNKAl,P APIEKTI.SKA KG(!FRE?QVY 

9DJ Tl,?PSRDETJT KNQVST_,JCT_,V KGFYPSDTAV Ell'JESNGQPEN NYKTTP?Vl1D SDGSFFl,YSK 
1JT\lDKSR1/VQ0 GN\.1FSCSVMH EP._,_l1ENHYTQK SI"ST_,,SPGK* 

DNA sequeJJce for FVH-090 
1 ATGGTCTCCC AGGCCCTCAG G(:TCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

61 GC'.l-\GTCTTCG TP,_ACC'.Cl1_,_GGA GG1-\.P_,_GCCCAC GGCGTCCTGC ACC'.GGC'.GCCG GCGCGC'.ClU\_C 
121 GC'.GTTCCTGG .P_,_GGl1_,_GCTGCG GCCGGGCTCC CTGGAG.P_,_GGG AGTGC1\_l-\GG.P_,_ GGP,_GCP"-GTGC 
l 31 TC'.CTTCGAGG .P_,_GGCC'.CGGGA GATCTTCP,_AG GACGCGGP,_G.P_,_ GGP"-CGP"-1'._\GC'I' GTTCTGGl1_,_TT' 
2 "-l l TC'.'TTP"-CAGTG .P_,_TGGGGl.,_,_C'.CA GTGTGCCTCl.,_,_ l'._\GTCCATGCC AGP"-1'._\TGGGGG CTCCTGCl.,_,_f;,_G 
301 GP"-CCP"-GCTCC .P_,_GTCC'.'Tl1_,_Tl'._\T CTGCTTCTGC CTCCCTGCCT TCGI'._\GGGCCG G.P_,_P,_CTGTGP"-G 
3 61 l1_,_C'.GCP"-CAAGG .P_,_TGl1_,_C'.Cl1_,_GCT GATCTGTGTG l'._\ACGAG.P_,_ACG GCGGCTGTG.P_,_ GCP,_GTP"-CTGC 
!J:2 l l1_,_G'I'GP"-CC1-\CP,_ CGGGC'.l'._\CC'.l'._\A GCGCTCCTGT CGG'TGCCP,_CG AGGGGTI'._\CTC TCTGCTGGC'.l'._\ 
48] GACGGGGTGT CCTGCACACC CACAGTTGAA TATCCATGTG GAAAAATACC TATTCTAGAA 
;_)il J P.~l\AP.J:;AP._,_ATG CCAGCAP.~PcCC CCAAGGCCGP.~ GGTGGCGGTG GCTCCGGCGG AGGTGGGTCC 

GGTGGCGGCG GATCPcGGTGG GGGTGGP.~TCP.~ GGCGGTGGAG GTTCCGGTGG CGGGGGATCA 
GACAAAACTC ACACATGCCC ACCGTGCCCA GCTCCGGAAC TCCTGGGCGG ACCGTCAGTC 

721 TTCCTCTTCC CCCCAAAACC CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 
78J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
8 il J GGCGTGGAGG TGCP.~TAP.~TGC CP._,_AGACP.~AAG CCGCGGGAGG AGCAGTACAA CAGCP.~CGTPcC 

90J CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 
TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 

1021 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 
1081 AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
J14J TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 
J_20J GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 
J_2 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 
J_J2J CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 
l .'?i 8 J GGTTCCGGTG GCGGGGGPcTC CGGCGGTGGP.~ GGTTCCGGTG GGGGTGGP._,_TC AGGAGGAGGT 
J_44J GGTTCAGCCC TGCGGCCCCG GATTGTGGGG GGCAAGGTGT GCCCCAAAGG GGAGTGTCCA 
1')D1 TGGC"-cGGTCC TGTTGTTGGT GJl"ATGGJIJ;CT CJl"GTTGTGTG GGGGG""-cCCCT GATCJl"""-cCJl"CC 
15 ATCTGGGTGG TCTCCGCGGC CCACTGTTTC GACAAAATCA AGAACTGGAG GAACCTGATC 
1621 GCGGTGCTGG GCGAGCACGA CCTCAGCGAG CACGACGGGG ATGAGCAGAG CCGGCGGGTG 
J_68J GCGCAGGTCA TCATCCCCAG CACGTACGTC CCGGGCACCA CCAACCACGA CATCGCGCTG 
1741 CTCCGCCTGC ACCAGCCCGT GGTCCTCACT GACCATGTGG TGCCCCTCTG CCTGCCCGAA 
J_80J CGGACGTTCT CTGAGAGGAC GCTGGCCTTC GTGCGCTTCT CATTGGTCAG CGGCTGGGGC 
J_8 CAGCTGCTGG ACCGTGGCGC CACGGCCCTG GAGCTCATGG TCCTCAACGT GCCCCGGCTG 
1921 ATGACCCAGG ACTGCCTGCA GCAGTCACGG AAGGTGGGAG ACTCCCCAAA TATCACGGAG 
1981 TACATGTTCT GTGCCGGCTA CTCGGATGGC AGCAAGGACT CCTGCAAGGG GGACAGTGGA 
204] GGCCCACATG CCACCCACTA CCGGGGCACG TGGTACCTGA CGGGCATCGT CAGCTGGGGC 
210] CAGGGCTGCG CAACCGTGGG CCACTTTGGG GTGTACACCA GGGTCTCCCA GTACATCGAG 
2 -l ~;-J TGC;CTC;CAJ\l-\ l\GCTCt·, TGCG CTCJ\Gt\(~CCJ~ CGCCCAGGt\G TCC'I'CC'I'GCG AGCCCCt\TT'I' 
222J CCCGGTGGCG GTGGCTCCGG CGGAGGTGGG TCCGG'rGGCG GCGGATCAGG 'fGGGGGTGGA 
228J TCAGGCGGTG GAGGTTCCGG TGGCGGGGGA TCAGACAAAA CTCACACA'rG CCCACCGTGC 
2 .'34 -J CCt·,GCt·,CC'TG l\l-\CTCCTGC;G l\GGl\CCl~TCJ~ C;TC'I'TCCTC'I' TCCCCCC}-\Al\ ACCCJ~AC;(~AC 

240J ACCCTCA'fGA TCTCCCGGAC CCCTGAGGTC ACATGCGTGG TGGTGGACGT GAGCCACGAA 
2 4 ~;-J l~ACCC'I'GAGG 'I'Ct\J~G'I'TCt·,}-\ CTGGTt\CGTl~ C;}-\CC;GCGTC;G t\l~G'I'l~Ct·,TAJ\ TGCCJ~AC;J~Ct·, 

252J AAGCCGCGGG AGGAGCAGTA CAACAGCACG TACCG'fGTGG TCAGCGTCCT CACCGTCCTG 
2 ~-18-J CACCAC;GACT GGCTGt·,J~TC;G C}-\AGGt\(~Tt\C t·,}-\G'I'GCJ\J-\C;G TCTCCAt·,CAl\ AGCCCTCCCt·, 
2 (~4-J (~CCCCC}-\TCG l\Gt\J~At·,CCt·,T CTCCJ-\t\J~GCC t•,}-\AC;GGCJ-\C;c cccc;J~Gt·,}-\CC ACJ-\(;(~TC;TAC 

270J ACCCTGCCCC CATCCCGGGA TGAGCTGACC AAGAACCAGG TCAGCCTGAC CTGCCTGGTC 
276] AAAGGCT'rCT ATCCCAGCGA CA'rCGCCGTG GAGTGGGAGA GCAATGGGCA GCCGGAGAAC 
282] AACTACAAGA CCACGCCTCC CG'fGTTGGAC TCCGACGGCT CCTTCTTCCT CTACAGCAAG 
2 8 g-J CTC}-\CCGTGG l\Ct\J~Gt·,(~Ct·,G GTGGCt\(~Ct\(~ C;GGt·,}-\CGTC'I' TCTCJ~TC;CTC CGTC;J~TC;CA'I' 

2 9 4 -J l~AC;GC'I'CTGC l\Ct\J~CCJ~C'I'}-\ C}-\CGCt\(~J-\t\(~ t·,GCCTC'I'CCC Tl~TCTCCGGG Tl\l-\t\TGt\ 

FVH-090 amino acid sequence. Signal sequence is shown m dotted lmderlme, propeplrde is double underlmed, 
70 linker region cmu1ectiJJg FVH light chain or heavy chain lo Fe region is underlined, linker regioJJ connecting the Fe 

and the lhrombin cleavage sile is shown in bold, and !he thrornbin cleavage sile is shown in liashed underline 
1 ~~1Y?_q_~"-}:~~~_1/~ __ ~~-~.'.~.~Q ~~-·;'._1:c:~ fi~~J-~l~_~l~_Q_~-~-1~-tt-_-_-5i~~-~-1U~I~Jl~~AN AFL EE LEPG S LEEE C KEE OC 
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SFEEPcPEIFK DAERTK1JFlAJT SYSDGDQCAS SPCQNGGSCK DQI,QSYICFC l1PAFt:GPNCE 
'l 2J THKDDQI"ICV NENGGCt:CJYC SDHTGTKESC RCHEGYSI,l,A DGVSCT?TVE YPCGKI?I~LE 

'l 8J Kf<NP.~2.KPQGE GGGGSGGGG.S GGGGSGGGGS GGGG.SGGGGS DKTHTC?PC? APEl,-LGGPSV 

) ,, 1 FJ_,?PPKPKDT ::~MISETPEVT cvvvovsr-mo ?EVKFN\'JYVD GVEVHNAKTK PREEQYNSTY 
'?,CJ J RV\l,SVT_,TV-LH QD~~TLNGKEYK CKVSNKJl~l,?Jl~ ?TE KT I SKA K GQJ?Rt:PQVYT l1PPSRDE1/I'K 

-~ N{J\l,SI,TCl1\lK GFYPSDI}\\lE VJESNGQPENN YKTTPP\ll,DS DGSFFI,Y.SFCL Tl/DKSEWQCJG 

4;! J NVFSCSVMHE AU-fNHYTQKS T~SLS FC;~:GGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
4 8-J GSt'\ l;EPRI'VG CK\/CPKl~ECP \-'JQVTJ_Ll,VNC;J\ QlJ_~C;GTTJ TN'I' 11/'JVVSAt'\HCF DKTKN'ii"i/ENL T 

;_)il J f1~VT_,GEHDl1SE EDGDEQSERV A()VI T?STYV ?GTTNHDTA TJ T_,RIJ-IQP\lVl1T DE'V\TPl,C-LPE 
RTF.SE8Tl1AF \lEFSl,VSGlAJG QIJ-_1DEGJ1~1'A 1J EIJY1VL[\IVP81J MTC]DCl,Q()SR KVGDSPNITE 
YMFCAGYSDG SKDSCKGDSG GPHATHYEGT WYl1TGIVSWG QGCATVGHFG VYTPVSQYIE 

721 WI_,QI·G,MRSEP RPGVI_,LR"-c?F ?GGGGSGGGG SGGGGSGGGG SGGGGSGGGG SDKTflTCPPC 
"78J P2\?El,T_/;GPS VFl,FP?KPKD TIJYlISPTPEV TCVVVDVSHE DPEVKFNll'JYV DG'VEVHNJl~KT 

8ilJ KPREEQYNST YE\TVSV1JTVI" E()DVJI,NGKEY KCKV.SNKAl,P APIEKTI.SKA KG()?RE?QVY 
9DJ Tl,?PSRDE1J1' KNQVST_,JCT_,V KGFYPSDTAV Ell'JESNGQPEN NYKTTP?Vl1D SDGSFFl,YSK 

1JTVDKSE1/VQ() GN\.1FSCSVMH EP._,_l1ENHYTQK SI"ST_,,SPGK* 

DNA sequeJJce for FVH-100 
1 ATGGTCTCCC AGGCCCTCAG G(:TCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

61 GC'.l-\GTCTTCG TP,_ACC'.Cl1_,_GGA GG1-\.P_,_GCCCAC GGCGTCCTGC ACC'.GGC'.GCCG GCGCGC'.ClU\_C 
121 GC'.GTTCCTGG .P_,_GGl1_,_GCTGCG GCCGGGCTCC CTGGAG.P_,_GGG AGTGC1\_l-\GG.P_,_ GGP,_GCP"-GTGC 
18J TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GGACGAAGCT GTTCTGGATT 

3DJ GACCAGCTCC AGTCCTATAT CTGCTTCTGC CTCCCTGCCT TCGAGGGCCG GAACTGTGAG 
-~ f1~CGC2\CP._,_AGG ATGJl~CCJl~GCT GP._,_TCTGTGTG AP._,_CGP._,_GAACG GCGGCTGTGA GCAGT2\CTGC 
42J AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
48J GACGGGGTGT CCTGCACACC CACAGTTGAA TATCCATGTG GAAAAATACC TATTCTAGAA 
;_)il J Jl~P,,_AP.J:;AP._,_ATG CCAGCAJ1~2\CC CCAAGGCCGJl~ GGTGGCGGTG GCTCCGGCGG AGGTGGGTCC 

GGTGGCGGCG GATC2\GGTGG GGGTGGJl~TCJl~ GGCGGTGGAG GTTCCGGTGG CGGGGGATCC 
GACAAAACTC ACACATGCCC ACCGTGCCCA GCTCCGGAAC TCCTGGGAGG ACCGTCAGTC 

721 TTCCTCTTCC CCCCAAAACC CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 
78J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
8 il J GGCGTGGAGG TGCJ1~1'AJ1~1'GC CP._,_AGACJl~AAG CCGCGGGAGG AGCAGTACAA CAGCJ1~CGT2\C 

9DJ CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 
TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 

1021 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 
1081 AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
J14J TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 
J_2DJ GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTCGACA AGAGCAGGTG GCAGCAGGGG 
J_2 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 
J_J2J CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 
l .'?i 8 J GGTTCCGGTG GCGGGGG2\TC CGGCGGTGGJl~ GGTTCCGGTG GGGGTGGP._,_TC AGGAGGAGGT 
J_44J GGTTCAGCCC TGCGGCCCCG GATTGTGGGG GGCAAGGTGT GCCCCAAAGG GGAGTGTCCA 
1')D1 TGGC"-cGGTCC TGTTGTTGGT GJl"ATGGJIJ;CT CJl"GTTGTGTG GGGGG""-cCCCT GA TCJl"""-cCJl"CC 
15 ATCTGGGTGG TCTCCGCGGC CCACTGTTTC GACAAAATCA AGAACTGGAG GAACCTGATC 
1621 GCGGTGCTGG GCGAGCACGA CCTCAGCGAG CACGACGGGG ATGAGCAGAG CCGGCGGGTG 
J_68J GCGCAGGTCA TCATCCCCAG CACGTACGTC CCGGGCACCA CCAACCACGA CATCGCGCTG 
1741 CTCCGCCTGC ACCAGCCCGT GGTCCTCACT GACCATGTGG TGCCCCTCTG CCTGCCCGAA 
J_8DJ CGGACGT'rCT CTGAGAGGAC GC'rGGCCTTC GTGCGCTTCT CATTGGTCAG CGGCTGGGGC 
J_86J CAGCTGC'rGG ACCGTGGCGC CACGGCCCTG GAGCTCATGG TCCTCAACGT GCCCCGGCTG 
J_92J ATGACCCAGG ACTGCGAGGC CAGCTACCCC GGCAAGATCA CGGAGTACAT GTTCTGTGCC 
J_98J GGCTACTCGG ATGGCAGCAA GGACTCCTGC AAGGGGGACA GTGGAGGCCC ACATGCCACC 
2 0 4 "J CACTACCGGG GCt\CG'_T_'(~G'_T_'}-\ CCTGJ-\C(~Gc;c t·,TCC;TCJ\GC'I' (;(~GC;CCt·,GGG C'I'GCl~Ct\J~CC 

2 'l D-J l~TC;GGCCACT 'TTC;(~GC;TG'I'}-\ C}-\CCJ-\(;(~GTC 'I'CCC}-\G'I'l-\Cl\ TCGt·,(~TC;GC'T GCJ-\t\J~AC;CTC 

216] ATGCGCTCAG AGCCACGCCC AGGAGTCCTC CTGCGAGCCC CATTTCCCGG 'fGGCGGTGGC 
222J TCCGGCGGAG GTGGGTCCGG TGGCGGCGGA TCAGG'rGGGG GTGGATCAGG CGGTGGAGGT 
2 2 8 "J TCCGG'I'GGCG GGC;(~A'I'CAC;}-\ C}-\Al\l-\CTCt\C t·,CA'I'GCCCt\C Cl~Tc;ccc}-\GC ACCT(~At\CTC 

234] CTGGGAGGAC CGTCAGTCTT CC'fCTTCCCC CCAAAACCCA AGGACACCCT CATGATCTCC 
24DJ CGGACCCCTG AGGTCACATG CG'rGGTGGTG GACGTGAGCC ACGAAGACCC 'fGAGGTCAAG 
246] TTCAACTGGT ACGTGGACGG CG'rGGAGGTG CA'rAA'rGCCA AGACAAAGCC GCGGGAGGAG 
252J CAGTACAACA GCACGTACCG TG'rGGTCAGC GTCCTCACCG TCCTGCACCA GGACTGGCTG 
258] AATGGCAAGG AGTACAAGTG CAAGGTCTCC AACAAAGCCC TCCCAGCCCC CATCGAGAAA 
254] ACCATCTCCA AAGCCAAAGG GCAGCCCCGA GAACCACAGG TGTACACCCT GCCCCCATCC 
27DJ CGGGATGAGC TGACCAAGAA CCAGGTCAGC CTGACCTGCC TGGTCAAAGG CTTCTATCCC 
2 "l ~;-J J~GCGAC}-\TCG ccc;TGC;J~G'I'G GGAGJ-\(;CJ-\t\T c;GGC}-\GCCC;G i\(~At·,CAt·,CTl\ CJ\]-\(;J~CCJ~cc; 

282J CCTCCCG'fGT TGGACTCCGA CGGCTCCTTC TTCCTCTACA GCAAGCTCAC CGTGGACAAG 
288J AGCAGGTGGC AGCAGGGGAA CG'fCTTCTCA TGCTCCGTGA TGCATGAGGC 'fCTGCACAAC 
2 94-J CACTAC}-\CGC l\Gt\J~Gt·,(~CCT CTCCCTl~TCT CCGC;GTJ\l-\t\'I' C;J~ 
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FVH-100 amino acid sequence. Signal sequence is shown in dotted underline, propeptide is double underlined, 
linker region connecting FVH light chain or heavy chain to Fe region is underlined, linker region connecting the Fe 
and the thrombin cleavage site is shown in bold, the thrnmbin cleavage site is shown in dashed underline, and the 

10 trypsin 170 loop region is wave underlined 
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1 ~:1y:~9!:!!~~~:.~'-~--!-~I-~~·_C?J:R~-:.~J~,.::~ LD...VFV~OBEP.~H GVT,f-H<RERJl~N P.~VLEE-LR?GS -LERECKEEQC 
61 SFEEAREIFK DAERTKl1F\117I SYSDGDQCP.~S S?C(!NGGSCK DQT)JSYTCFC -LPAFEGRNCE 

TEKDD'JLICV NENGGCEQYC SDHTGTKF.SC ECHEGYSLL"-c DGVSCTPTVE YPCGKIPI::,E 
181 KRNASKPQGR GGGGSGGGGS GGGGSGGGGS GGGGSGGGGS DKTHTCPPCP APEI.l1GGPSV 
;: :~ 1 VLF?PK?KDT l,MT SRTPE'VT ('.\FVVDVS HED PEVKFNV11YVD GVE'VHNAKTK PREEQYNSTY 

3U1 R\l'VS\ll,TVIJ-I CJDll'Jl1NGKEYK CKVSNKAT_,PA J?It:KTISKP.~K GQPREP(!\TYT -LP?.SRDEI1TK 

~~61 NQVSTJTC1JVK GFYPSDIJ\'JE~ VJE~SNC;QPENN c'lKTTPPVI,DS DGSF'FTJC'lSt:I: TVDJ'.':SP.lt'JQQG 

c12l NVJ.'"SCSVMHE: ALHNH"iTQKS l,SLS?GKGGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
481 GSALP.PRIVG GKVCPKGECP WQVLLLVNGA QLCGGTI:lNT IWVVSAAHCF DKlKNWRNLI 

~;41 A'ILC;EHD1JSE HDGDE(,]SP.R\1 AQV1 _:_ PS'_T_'YV FC;TTNHD_T_}-\_L 1JRTJHQPV\l1JT DHVVPTJCJ_1PE 

()Cl R'TF'SERT1JAF Vt\F'STJVSGV"\IC; QI,1JDt\GA'I'}-\J_1 El,MVI,NVPRI: MTQDC:§_b~YJ?_J!_tsITEYMFCJ-\ 

661 GYSDGSKDSC KGDSGGPHAT HYRGTWYLTG TVSWGQGCAT VGHF'GVYTRV SQYTEWlJQKl. 

7 21 ]-"'IP.::~E~ PRP(~VT_, Lt\}-\PFFGGGC; sc;(~GC;SGC;GG ;:~(;(~GC;SGC;GG SGGGGSDKTH TCPPCP}-\PEI. 

,~, d 1 J_1GGPSV F1JFP PKPKDTJ_1MT S ETPEVTCVV\1 DVSHE~DPEVK F'N\.\fc'[\IDG\/EV HNt·,t:TKPREE 

8 41 QYNS'I'c".,RVVS VT_,TVTJHQDV"\11, NC;t:EYJ'.':CKVS NKJ\I.PJ\P IEK TI SKAKGQPE EPQVY'I'lJPP::~ 

RDEI,'I'KNQVS I:'I'CJ_1\/KGFYP SDIAVEVVESN GQPENNYKTT PPVl.DSDC;SF F'I:YSKTJT\TDK 

61 SP.V"\IQQGNVFS CSVl','lHEATJHN HYTQKSJ_1SlJS FC;t: t. 

ATGGTCTCCC AGGCCCTCAG GC'rCC'rCTGC CTTCTGCT'rG GGCTTCAGGG 

C'I'GCCTC;(~C'I' 

61 GCJ-\C;'I'CTTCC; Tt·,}-\CCCAGGt\ GC;J\.AC;CCC}-\C GC;CGTCC'I'GC }-\CCGGCGCCG l~CC;CGCCAJ\C 

121 GCGTTCCTGG AGGAGC'rGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAG'rGC 

181 TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GGACGAAGCT GTTCTGGATT 
~-~ 41 TCTTJ\Ci\(~TC; A'I'GGGGACCt\ GT(~TC;CC'I'CA ]-\(;TCCJ\.TC;cc }-\Gl\l-\TGG(;(~G CTCCTGCAJ\G 

3Ul GACCAGCTCC AGTCCTATAT CTGCfTCTGC CTCCCTGCCT TCGAGGGCCG GAAC'fGTGAG 

~~ 61 ACGCJ\Ct\J\.GC; A'I'GACCAGCT Gt\TC'I'GTC;TG l-\t\CGt\(~At·,CG GCGGC'I'GTl~A l~Ct·,GTJ\CTGC 

421 AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
4d1 Gl\CC;GGC;TG'I' CCTGCJ-\Cl\CC Ct\CAC;TTC;}-\!\ Tt\TCCJ\.TC;TG G!\l\l-\!\l\Tt\CC TA'I'TC'I'}-\Gl\l-\ 

~) 41 !\l\l-\t\Gl-\t\J\.TC; CC}-\GCJ-\!\l\CC CCJ\.AC;GCCGA GC;TGC;CGC;TG GC'I'CCGGCl~G J\.GC;TGGGTCC 

6Ul GGTGGCGGCG GATCAGGTGG GGGTGGATCA GGCGGTGGAG G'rTCCGGTGG CGGGGGA'rCA 

661 GACAAAACTC ACACATGCCC ACCGTGCCCA GCTCCGGAAC TCCTGGGCGG ACCG'fCAGTC 

'~' 21 T'I'CC'I'CTTCC CCCCJ\l-\!\l\CC Ct\J\.GC;}-\Ct·,CC CTCJ-\Tl~A'I'CT CCCGGJ\CCCC TGt·,GG'I'CACJ-\ 

'7dl 'fGCGTGGTGG TGGACG'fGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 

8 41 GGCC;'I'GC;J\.GC; TC;CA'I'l-\A'I'GC Ct\J\.Gt·,C!\t·,}-\G CCl~CC;(~Gt·,GG }-\GCJ-\G'I'l-\CJ\.A CAC;CACGTJ\C 

CGTC;'I'GC;TCt·, GCGTCCTCJ-\C cc;TCCTGC}-\C Ct\(~Gt\CTC;Gc TGJ\J-\TGGCJ\.A (~Gt·,GTJ\CAJ\G 

61 TGCt\l\GC;TC'I' CC}-\!\CJ-\!\l\GC CCTCCCAC;cc CCCJ-\TCGt·,GA }-\!\l\CCJ\TCTC CAt·,}-\GCC!\J\]-\ 

1021 GGGCJ\GCCCC Gt·,G!\l\CCJ\Ct\ GC;TG'I'}-\Ct·,CC CTl~CCCCC}-\T CCCGGGJ-\Tl~A l~C'I'GACCAJ\G 

1CJd1 Al\CCl\GC;TCt·, GCCTGJ-\CCTC; CCTGC;TCt·,}-\!\ GC;CTTCTt·,TC CCJ\GCGJ-\CJ\.T CGCCG'I'GGJ\G 

1141 'fGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCC'rCCCGT GTTGGAC'rCc 
1~-~01 Gi\CC~c;cTCCT TCTTCCTC'TA CAGC/;,.}-\GCTC ]-\CCGTCGACA }-\Gi\GCi\GC~TG GCAGCi\GGC;G 

1 ~-~ ~:;1 Ai\CC~'J_'CTTCT Cr\TGC'TCCGT GATGCl-\TC;l-\G GCTCTGCACA l-\CCJ-\C'J_'J-\CA.C GCAGAi\GAC;C 

1321 CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 

1381 GGTTCCGGTG GCGGGGGATC CGGCGGTGGA GGTTCCGGTG GGGGTGGATC AGGAGGAGGT 

1441 GGTTCAGCCC TGCGGCCCCG GATTGTGGGG GGCAAGGACT GCCCCAAAGG GGAGTGTCCA 

1~101 TC;GCi\GC~TCC TC;TTC;'TTC;GT GAX'.TC;GAC;CT CAG'TTGTC;TG GGC;GGi\CCCT GATCAi\CACC 

1 ~1 ~:;1 ATCTC;GC~TGC; TCTCCGCC;GC CCACTGTTTC GACJ-\AAATCA l-\Gi\l-\CTGC~AG GAACCTGATC 

1 621 GCGC~TGCTGC; GCGAC;CACGA CCTCAGCC;l-\G CACGACGC;GG }-\TC;J-\GCJ-\C~AG ccc;Gcc;GGTG 

1681 GCGCi\GC~TCA TCl-\TCCCCJ-\C~ CACGTl-\CC;TC CCGGC~CACCA CCi\l-\CCJ-\CGA CATCGCGCTG 

1741 CTCCGCCTGC ACCAGCCCGT GGTCCTCACT GACCATGTGG TGCCCCTCTG CCTGCCCGAA 

1801 CGGACGTTCT CTGAGAGGAC GCTGGCCTTC GTGCGCTTCT CATTGGTCAG CGGCTGGGGC 

1 ;_=_~ ~:;1 Ci\GCTGCTGC; ACCGTGGCGC CACGC;cccTG GTACTCCAl-\G TCC'TCi\l-\CGT GCCCCC;GcTG 

1921 ATGACCCAGC; ACTGCCTC;CA GCAGTCACGG l-\AGGTGGC;l-\G 1-\CTCCCCAAA TATCACGGi\G 

1981 Ti\CA'J_'GTTCT GTGCCGGC'TA CTCGC;,l\TC;GC l-\C~Cl-\i\GGACT CCTGCi\l-\C~GG GGACAC;TGC;J-\ 

;~ 0t~1 c;c;cccz-\CATC; CCACCCAC'TA CCGGC;GCACG 'TC~G'TACCTGA CGC;GCi\'TCGT CAC;CTC;Gc;c;c 

;~ _1_ ~:;1 TC;GCTGCAAA AC;CTCJ-\TC;cc~ CTCAC;AGCCA CC~CCCAGC;AG TCC'TCC'TC~CG AGCCCCATT'T 

2221 CCCGGTGGCG GTGGCTCCGG CGGAGGTGGG TCCGGTGGCG GCGGATCAGG TGGGGGTGGA 

;~ ~-~ 81 TCJ-\C~c;cc~GTC; GAGGT'TCCGC~ TC~GCC;GGC;GA 'TCAGACAAAA CTCJ-\Ci\CATG CCCACCGTC;c 

;~ 3t~1 CCJ-\C~Cl-\CCTC; AACTCCTC;GC~ AC~GACCGTCA GTC'TTCCTCT TCCCCCCAAA ACCCAi\GGi\C 

2401 ACCCTCATGA TCTCCCGGAC CCCTGAGGTC ACATGCGTGG TGGTGGACGT GAGCCACGAA 

;~ ~1 ~:;1 Gi\CCC'TC~AGC; TCAAC;'TTCJ-\A CTGGTACC;TG GACGC~CGTGG AGC;'TGCJ-\TAA TGCCAi\GACJ-\ 

144 



5 

10 

WO 2012/006633 PCT /US2011/043597 

252J AAGCCGCGGG AGGAGCAGTA CAACAGCACG TACCGTGTGG TCAGCGTCCT CACCGTCCTG 
258J CACCAGGACT GGCTGAATGG CAAGGAGTAC AAGTGCAAGG TCTCCAACAA AGCCCTCCCA 
264] GCCCCCATCG AGAAAACCAT CTCCAAAGCC AAAGGGCAGC CCCGAGAACC ACAGGTGTAC 
270J ACCCTGCCCC CATCCCGGGA TGAGCTGACC AAGAACCAGG TCAGCCTGAC CTGCCTGGTC 
.' "7 Jl~PcAGGCTTCT ATCCCAGCGP.~ CP.~TCGCCGTG GP.~GTGGGAGA GCPcATGGGCA GCCGGPcGJl~PcC 

282J AACTACAAGA CCACGCCTCC CGTGTTGGAC TCCGACGGCT CCTTCTTCCT CTACAGCAAG 
288J CTCACCGTGG ACAAGAGCAG GTGGCAGCAG GGGAACGTCT TCTCATGCTC CGTGATGCAT 
2941 GAGGCTCTGC ACAACCACTA CACGCAGAAG AGCCTCTCCC TGTCTCCGGG TAAATGA 

FVH-115 amino acid sequence. Signal sequence is showJJ in dotted underline, propeptide is double underlined, 
15 linker region COT'u'lecting FVH light chain or heavy chain to Fe region is underliJJed, liJJker region connecting the Fe 

and the thrombin cleavage site is shown in bold, the thrnmbin cleavage site is shown in dashed underline, and the 
three point mutations in FVIfa (VJ 58D, E296V and M298Q) are in bold and underlined 
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1 !~Y~~~_Q!.\l.:E~~:-~:_\~ __ !-~I-~~t:~]-:~~~:~~~~~·!~ A \/F'V'_T_'QE~E}-\H G\/TJHERf-{l:\J\N }-\FTJEE~TJRP(~ ;:~ 1JE1:\EC KEE~QC 
61 SFEE~l\RE~IFK Dt·,EE'I'KJ_1F'ii"i/I SYSDC;DQC}-\S ;:~PC(,]Nl~GSCK DQTJ(,]SYTCF'C 1JPt·, F'E~GRNCE 

121 'fHKDDQl,JCV NENGGCEQYC SDHTGTKRSC RCHEGYSL1JA DGVSCTPTVE YPCGKIPILE 
181 KRNASKPQGR GGGGSGGGGS GGGGSGGGGS GGGGSGGGGS DKTH'fCPPCP APE1Jl1GGPSV 
~-~ t~ l FI_JF'PPKPl<JJT LMISR'TPEVT C'J\i\lDVSHED PE'\/KFN~rJYV D GVEV HNl-\KTK PREEQY NSTY 

301 RVVSV_LT\!Ll-J QD\i1Jl1NGKEYK CK'\/Slfr:ALPA P1E~KTISKl\K GQPRE~PQVYT 1JP?SRDEJ_1TK 

361 NQVSLTCLVK GF'YPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 
!;21 NVF.SCSVMEE l',LHNHYTC1K.S L.SLSFGKGGG GSGGGGSGGG GSGGGGSGGG GSGGGGSGGG 
4 31 GSl-\LEPEI \lG GKDCPE<J~ECP ~rJQ\iLLL\lNGl1_,_ QLC'.GGTLlI'J'I' Ii/JV\l ,S1\_lUICF' DKl¥cN\1qP_NLI 
~1t~1 L\ V_LC~EHDlJSE HDGDEQSRR'J AQ\iI l PS TYV PC~T'TNHDll-\_L l~RI_JHQPV'JlJT DHVV PI_JCJ_1PE 
601 RTF',SEETLlUT \lEF,SL\l,SG111JG QLLDEGl1_,_T1-\L YL.QVLN\lFF.L MTODCLQQSE 1\_\lGD,SFNITE 
6~=)1 Y:MF'Ci\GYSDC; SKDSCKGDSC~ GPHL\THYRGT ~rVYlJ'TC~IVS\i1JG QGCl-\TVGHF'G \iYTEVSQYJ_E 

7 81 Pi\PEI_J_LC~GPS V l~'l~FPPKPKD TLMI SET?EV 'TC\iV'JDVSHE DPEV Kl~'N\fqyv DGVEVHNL\l\'T 
;_:_~ t~ 1 KPREEQYNST YRVVSV J_i'J_'V L HQD~rJLNGKEY KC1<.VSNKi'"-l~P l-\P J_EKTT Sl<.L\ 1<.GQPREPQVY 
901 TI_JPPSRDE~LT KNQVS_LTC_LV KC~FY?SDll-\_\7 E\lfr-~SNGQ?EN NYl\'TTPP'JlJD SDC;SFFl~YSK 

~:; 1 J_1TV Dl\SR~\!QQ GNV FSC SVlvll-I EL\lJHNH YTQK SLS_LS PGK s 

DNA sequence for· E'VlI-118 
L\TGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

~:;1 GCZ-\C~TCTTCC; TA}-\_CCCL\C;GA GC~}\.L\C;cccl-\C GC~CGTCCTGC }-\_CCGGCGCCG GCC;CGCCL\i\C 

121 GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGL\GGG AGTGCAAGGL\ GGAGCAGTGC 
_:_ 81 TCCTTCC~}\.GC; AC;GCCCGC;GA GATCTTCAl-\_G GACGCGGAGL\ GGi\CGi\l-\C~CT GTTCTC;GAT'T 
~-~ t~ 1 TC'TTi\CAGTC; L\'l'GGC;GL\CCL\ GTGTC;CCTCL\ ]-\C~TCC}\.TC;cc }-\_Gi\l-\TC;GC~GG CTCCTC;CL\i\G 
301 Gi\CCi\GCTCC AC;TCC'TL\Tl-\T CTGCTTCTGC CTCCCTGCCT TCC;J-\GC;GCCG GL\ACTC;TGi\G 
3~:;1 L\CGCi\CL\l'.GC; L\'l'GL\CCL\C;CT GATCTGTC;TG l-\ACGAGL\ACG GCC;GCTGTGL\ GCAGTi\CTC;C 
421 L\GTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
~181 Gi\CC~C;GC~TGT CCTGCl-\Ci\CC CACAC;TTC;l-\L\ 'TATCCATC;TG GL\i\l-\L\i\'TL\CC TL\TTCTl-\Gi\l-\ 
~It~ 1 L\i\l-\L\C;J-\L\ATC; CCl-\GCl-\L\i\CC CCAAC;Gcc;cc CTGCC~GCCCC GGi\'TTC;'TC~GG GGC;CAi\GGTG 
601 TGCCC'.CAA.P_,_G GGGl1_,_GT'GTCC .P_,_TGGCAGG'I'C CTG'I'TG'I'TGG 'I'G1\l-\TGGAGC TCP,.GTTGTG'I' 
661 GGGGGGACCC 'I'GATC'.l_'--\l.,_,_C'.l_'--\C CATCTGGG'I'G GTC'I'CCGCGG CCC'.l_'--\CTGTT'I' CGACl.,_,_f;,,1-\l.,_,_TC 
7 21 l.,_,_f;,,GAP"-CTGGA GGAI.,_,_C'.CTG!_'--\T CGCGG'I'GC'I'G GGCGAGCP,.CG ACC'.'I'CP"-GCG.P_,_ GCP,.CGP"-CGGG 
7 31 Gf;,,'I'GP"-GCAGP,. GCCGGCGGGT GGCGCAGG'I'C l_'--\TC!_'--\TCCCC.P_,_ GCP"-CGT!_'--\CG'I' CCCGGGCI.,_,_C'.C 
841 ACCAAC(:ACG ACATCGCGCT G(:TCCGCC'I'G CACCAGCCCG 'I'GG'I'CCT(:AC TGACCA'I'GTG 
901 GTGCC'.CCTCT GCCTGCCC'.GA .P_,_CGGACGT'I'C 'I'CTGAG.P_,_GG.P_,_ CGC'.'I'GGCCT'I' CGTGCGCTTC 
961 TC'.l_'--\TTGGTCP,. GCGGC'.'I'GGGG CCAGC'I'GC'I'G GACCGTGGCG CCP"-CGGCCC'I' GGP,.GCTCI.,_,_TG 

1021 GTCCTCAACG 'I'GCCC'.CGGCT GATGACCCAG GAC'I'GCCTGC AGC'.l_'--\GTCACG G.P_,_P,.GGTGGG!_'--\ 
10 31 GP"-CTC'.CCC.P_,_A .P_,_TATC'.l_'--\CGGA GTACA'I'GT'I'C 'I'GTGCCGGC'I' ACTCGG!_'--\TGG C.P_,_GC1\f;,,GGP"-C 
l l "-l l TC'.CTGCAAGG GGGI.,_,_C'.l_'--\GTGG .P_,_GGCCCI.,_,_CAT GCC!_'--\CCCP,.C'I' ACC'.GGGGCAC G'I'GGTP"-CCTG 
1201 l.,_,_C'.GGGCATCG 'I'CAGC'.'I'GGGG CCAGGGCTGC GCA!_'--\CCGTGG GCC'.l_'--\CT'I'TGG GGTGTP"-Cl.,_,_C'.C 
12 61 1\GGGTCTCCC .P_,_GT1\C'.l_'--\TC'.GA GTGGC'I'GCA1\ l_'--\AGCTC.P_,_TGC GCTC1\Gl_'--\GCC ACGCCC'.AGG!_'--\ 
1.321 GTCCTCCTGC GP,.GCC'.CCf;,,'I'T 'I'CCCGGTGGC GGTGGC'I'CCG GCGGI.,_,_GGTGG G'I'CCGG'I'GGC 
1.3 31 GGCGG!_'--\TC.P_,_G GTGGGGGTGG .P_,_TC.P_,_GGCGGT GGAGGT'I'CCG GTGGCGGGGG A'I'CCGP"-Cl.,_,_f;,,l_'--\ 

14 "-l l 1\C'.'I'CP"-CAC.P_,_T GCCCP"-CCG'I'G CCC.P_,_GCTCCG GAACTCCTGG GCGGI.,_,_C'.CGTC AGTCTTCCTC 
1 ~101 TTCCC'.CCC.P_,_P,. .P_,_ACCC'.l_'--\1\GGA CACCC'I'CP,.TG l_'--\TC'I'CCCGG.P_,_ CCC'.CTG!_'--\GG'I' C.P_,_CATGCGTG 

1621 GP"-GGTGCA'I'A .P_,_TGCC'.l_'--\l.,_,_Gl_'--\C .P_,_AAGCCGCGG GAGGAGCP,.G'I' ACf;,,l_'--\CP"-GCAC G'I'P,.CCG'I'GTG 
16 31 GTCAGCGTCC 'I'CACC'.GTC'.CT GCACCAGGAC 'I'GGCTG.P_,_A'I'G GCf;,,l_'--\GG!_'--\GT.P_,_ C.P_,_AGTGC1\f;,,G 
1 7 "-l l GTCTC'.CAACA .P_,_AGCC'.CTC'.CC .P_,_GCCCCCA'I'C GAG!_'--\AA.P_,_CC.P_,_ 'I'CTCCf;,,l_'--\AGC C.P_,_AAGGGCP"-G 
1801 CC'.CCG!_'--\GA.P_,_C CP,.Cl.,_,_GGTG'I'A CACCC'I'GCCC CCA'I'CCCGGG ATG!_'--\GC'.'I'GAC C.P_,_AG1\f;,,CCP"-G 
18 61 GTCAGCCTGP,. CC'I'GC'.CTGGT CAA.P_,_GGCT'I'C 'I'ATCCC.P_,_GCG ACf;,,'I'CGCCG'I' GGP,.GTGGGP"-G 
1921 l.,_,_GCAf;,,'I'GGGC .P_,_GCCGGI.,_,_Gl_'--\A CAACTACAAG l_'--\CC!_'--\CGCC'I'C CCG'I'GT'I'GG.P_,_ C'I'CCGP"-CGGC 
1931 TC'.CTTCTTCC 'I'C'I'l.,_,_C'.l_'--\GC'.l_'--\A GCTCP,.CCG'I'G GAC!_'--\AG.P_,_GC.P_,_ GGTGGC'.l_'--\GC.P_,_ GGGGI.,_,_f;,,CGTC 
2 0 "-l l TTCTC'.l_'--\TGCT CCGTG!_'--\TGCA 'I'GAGGCTC'I'G CAC!_'--\ACCAC'I' ACP"-CGC'.l_'--\GA.P_,_ G.P_,_GCCTCTC'.C 
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210] CTGTCTCCGG GTAAAGGTGG CGGCGGATCA GGTGGGGGTG GATCAGGCGG TGGAGGTTCC 
GGTGGCGGGG GATCAGACAA AACTCACACA TGCCCACCGT GCCCAGCACC TGAACTCCTG 

222J GGAGGACCGT CAGTCTTCCT CTTCCCCCCA AAACCCAAGG ACACCCTCAT GATCTCCCGG 
228J ACCCCTGAGG TCACATGCGT GGTGGTGGAC GTGAGCCACG AAGACCCTGA GGTCAAGTTC 
:? .'?, i} J Jl~PcCTGGTACG TGGJl~CGGCGT GGAGGTGCAT AP.~TGCCAAGA CJl~p,J;GCCGCG GGAGGPcGCPcG 
240J TACAACAGCA CGTACCGTGT GGTCAGCGTC CTCACCGTCC TGCACCAGGA CTGGCTGAAT 
J4 GGCAAGGAGT ACAAGTGCAA GGTCTCCAAC AAAGCCCTCC CAGCCCCCAT CGAGAAAACC 
2521 ATCTCCAAAG CCAAAGGGCA GCCCCGAGAA CCACAGGTGT ACACCCTGCC CCCATCCCGC 
258J GATGAGCTGA CCAAGAACCA GGTCAGCCTG ACCTGCCTGG TCAAAGGCTT CTATCCCAGC 

270J CCCGTGTTGG ACTCCGACGG CTCCTTCTTC CTCTACAGCA AGCTCACCGT GGACAAGAGC 
J"7 AGGTGGCAGC AGGGGAACGT CTTCTCATGC TCCGTGATGC ATGAGGCTCT GCACAACCAC 
282J TACACGCAGA AGAGCCTCTC CCTGTCTCCG GGTAAATGA 

20 FVH-118 amino acid sequence. Signal sequence is showJJ in dotted underline, prnpeptide is double underlined, tlie 
thromhin cleavage site is shown in dashed ;mderline, the linker region coru'lecting FVH heavy chaiJJ to Fe region is 
underlined, and the linker region connecting the Fe regions is shown in hold 

25 

30 

35 

1 ~\1Y?_9_~~~~:~~-:~J_c;_ -~'.~-:-~{i.~:Q~~~~~:~;~~ ~~:~{_K~;i_~±~_Q__~:~J~_J=~-tt_ ____ g_~{-~:J}_E_t~~E/'-N l.\.FI.JEE~I.JRPGS lJERECKEE~QC 
~:;1 SFEEi\REIFK Di\.ERTKJ_1F~r.J_l SYSDC;DQCl.\.S SPCQNGGSCK DQI.JQSYTCFC lJPi';,.Ff_~C;ENCE 

121 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKlPILE 
_1_81 KRNASKPQG_:": ___ ~'..~_?01_ VGC;KV CPl<.GECP\11jQ\7 _LLI.JVNGA(JlJC GGT_LIN'T_l~"/\7 \1SAl.\.HCFDl\T 
~-~ t~ 1 KN~riJRN_L_lA\lL GEHDI.JSE~HDC~ DEQSREV AQV T _l PSTY\7 ?GT TNHDii\_LLFL HQ?VVI.JTDHV 
301 VP_LCI.JPEFTF SEETI.Jl-\FVRF SL'\/SC;1i1JG(JlcJ_1 DRGl-\TALElcl'vl v l1NV PR_LMTQ DCLQQSEKVG 
361 DSPNlTEYMF' CAGYSDGSKD SCKGDSGGPH ATHYRGTWYL TGlVSWG(JGC ATVGHF'GVYT 

481 THTCPPCPA? ELLGGPSVFL FPPK?KDTLM TSFTPEVTC\7 VVDVSHEDPE VKF'NWYVDGV 
~1t~l f_~VHNi\KTl<.PR EEQYNSTYRV VS\!LTVJ_1HQD ~r.JLNGKE~YKCK VSNKAI.JPAPI E~KTISl\l.\.KC;Q 

601 PREPQVYTL? PSEDELTl\N(J VSLTCLVKGF YPSD.lA\lEWE SNGQPENNYK TT?PVLDSDG 
661 ,SFF'LYSKLTV DKSRWQQGNV F'.SCSVMHEAL HNHYTQKSLS L,SPGKGGGGS GGGGSGGGGS 
721 GGGGSDKTHT CFPCPJ.'-\PELL GGPSVFLFPP KPKDTLi,'1lSR TPEVTC'.VV\1D \ 1SHEDFE\ll<F' 
7 31 NWYVDGVE\ll-I NP,.f-cTl<PREEQ YNSTYP_\lVS\l LT\iLHQD\1qLN GKEY KC'.KVSN l<_.P_,_LPlU~:IEK'I' 

t>'-ll ISKAKGQPRE PCJ'\/YTLPPSR DELTKNQVSL 'TCLVKGF'YPS DI1\.\!EWE.SI'JG QPEI'·JNYE<cTTP 
901 PVLDSDGSF'F LYSKL'I'\lDK.S RV\JQQGN\lFSC SVI'1ffiEALHNH YTOK,SLSLSP GK* 

40 DNA sequence for FVH-1 j 9 
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1 ATGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 
~:;1 GCZ-\C~TCTTCC; TAl.\.CCCAC;GA GC~AAC;CCCl.\.C GC~CGTCCTGC l.\.CCGGCGCCG GCC;CGCCAi\C 

121 GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAGTGC 
_:_ 81 TCCTTCC~AGC; AC;GCCCGC;GA GATCTTCAl.\.G GACGCGGAGA GGi\CGi\l-\C~CT GTTCTC;GAT'T 
~-~ t~ 1 TC'TTi\Cl\.GTC; ATGGC;GACCA GTGTC;CCTCA ]-\C~TCCATC;cc l.\.Gi\l-\TC;GC~GG CTCCTC;CAi\G 
301 Gi\CCi\GCTCC AC;TCC'TATl-\T CTGCTTCTGC CTCCCTGCCT TCC;J-\GC;GCCG GAACTC;TGi\G 
3~:;1 ACGCi\Cl\.AGC; ATGACCAC;CT GATCTGTC;TG l-\l\.CGAGAACG GCC;GCTGTGA GCAGTi\CTC;C 
421 AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
~181 Gi\CC~C;GC~TGT CCTGCl-\Ci\CC Cl\.CAC;TTC;l-\.A 'Tl\.TCCATC;TG GAi\l-\Ai\'Tl\.CC TATTCTl.\.Gi\l-\ 
~It~ 1 Ai\l-\l\.C;J-\l\.ATC; CCl.\.GCl-\Ai\CC CCAAC;Gcc;GA GC~AGC~TGC;TT CAC;ccc·Tc~cG GCCCCC;GAT'T 
601 GTGC~C;GC~GCA AC;GTC;'TGCCC Cl\.AAC;GGC;l.\.G 'TC~TCCATC;GC l.\.GC;'TCC'TC~TT GTTGGTGAi\'T 
661 GGAGCTCAGT TGTGTGGGGG GACCCTGATC Al\.CACCATCT GGGTGGTCTC CGCGGCCCAC 

7 81 AC;cc~i\GCACC; ACGGC;GATGA GCAGAGCCGG CC~GGTGGCGC l.\.GC;'TCi\'TCAT CCCCAC;CACG 
841 TACGTCCCGG GCACCACCAA CCACGACATC GCGCTGCTCC GCCTGCACCA GCCCGTGGTC 
901 CTCAC'TC~ACC ATGTC;GTC;cc CCTCTGCCTG CCCGAACC;GA CGT'TCTCTGA GAC;GACGCTG 

~:;1 GCCTTCC~TGC GCTTC'TCi\'TT GC~TCAGCC;GC 'TC~GGC~CCAGC TGC'TGC;J-\CCG TGC;CGCCACG 
1021 GCCC'J_'GC~AGC TCl-\.TC;GTCCT CAACC;TGCCC CC~GCTGATGA CCCl-\GC;J-\CTG CC'l'GCi\GCi\G 

1081 TCl-\CC;GAAGC; TC;GGi\GAC'TC CCCAAl.\.TATC l-\CGGAGTACA TGT'TCTGTGC CGC;CTi\CTCG 
l _1_ t~ 1 Gi\'TC~C;CAGCA AC;GAC'TCC'TC~ Cl\.AGC;GGC;}.\.C ]-\C~TGC~AGC;cc CACl-\TC;ccAC CCACTi\CCC;G 
1~-~01 GC;CACGTGGT ACCTC;J-\CC;GC~ CATCC;TCAGC 'TC~GGC~CCAGG GCTGCC;CAAC CG'l'GGC;CCi\C 

1.321 G1\.GCC'.J.'-\CGCC CP,.GG1\.GTC'.CT CCTGCGl1_,_GCC CCA'I'TTCCCG GTGGCGGTGG CTCCGGCGGJ.'-\ 
1.3 31 GG'I'GGGTCCG GTGGC'.GGC'.GG f1_,_TC.P_,_GGTGGG GGTGGATCAG GCGGTGGAGG TTCCGG'I'GGC 
1 fl "-l l GGGGGJ.'-\TCCG f1_,_C1-\l.,_,_P1_l.'-\CTCA CAC.P_,_TGCCCl.,_,_ CCG'I'GCCCAG CTC'.CGGJ.'-\ACT CCTGGGCGGJ.'-\ 
1 ~101 CC'.GTC'.l.'-\GTCT TCCTC'.'I'TC'.CC CCC.P_,_P,.1-\l.,_,_CCC l.'-\AGGAC.P_,_CCC 'I'C1\.'TG1\.'TCTC CCGGl1_,_C'.CCC'.'I' 
1 ~161 G1\.GGTCAC.P_,_T GCGTGGTGGT GGACG'I'GP,.GC CACGAAGACC CTGJ.'-\GG'I'CA.P_,_ GTTClU\.CTGG 
1621 TP"-CGTGGACG GCGTGGl1_,_GGT GCATP,.ATGCC l.'-\AGJ.'-\CA.P_,_AGC CGC'.GGGJ.'-\GG.P_,_ GCP,.GT1\.ClU\.C 
1631 l1_,_GCAC'.GTACC GTGTGGTC'.l.'-\G CGTCC'I'CP,.CC GTCCTGCP,.CC AGGJ.'-\CTGGCT G.P_,_P,.TGGClU\.G 
1 7 "-l l G1\.GT1\.CAAGT GCAl1_,_GGTC'.'I'C CAACAAl.,_,_GCC CTCCCAGCCC CC1\.'TCGJ.'-\GA.P_,_ 1-\f1_,_CCl1_,_TCTC'.C 

GGCl1_,_GCCC'.CG 
f1_,_CCl.,_,_GGTC'.l.'-\G 

GTG'I'AC.Pf~CC 

CCTGP,.CCTGC CTGGTC.P_,_AAG 
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1921 GCCGTGGAGT GGGAGAGCAA TGGGCAGCCG GAGAACAACT ACAAGACCAC GCCTCCCGTG 
1981 TTGGACTCCG ACGGCTCCTT CTTCCTCTAC AGCAAGCTCA CCGTGGACAA GAGCAGGTGG 
204] CAGCAGGGGA ACGTCTTCTC ATGCTCCGTG ATGCATGAGG CTCTGCACAA CCACTACACG 
210] CAGAAGAGCC TCTCCCTGTC TCCGGGTAAA GGTGGCGGCG GATCAGGTGG GGGTGGATCA 

GGCGGTGGAG GTTCCGGTGG CGGGGGATCA GACAAAACTC ACACATGCCC ACCGTGCCCA 
222J GCACCTGAAC TCCTGGGAGG ACCGTCAGTC TTCCTCTTCC CCCCAAAACC CAAGGACACC 
228J CTCATGATCT CCCGGACCCC TGAGGTCACA TGCGTGGTGG TGGACGTGAG CCACGAAGAC 
:? .-?i il J CCTGL~GGTCA AGTTCAJl~CTG GTACGTGGAC GGCGTGGAGG TGCATPcATGC CAAGP.~CAP.~l'\G 

240J CCGCGGGAGG AGCAGTACAA CAGCACGTAC CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC 
J4 CAGGACTGGC TGAATGGCAA GGAGTACAAG TGCAAGGTCT CCAACAAAGC CCTCCCAGCC 
0<521 CCCJl"TCGAGA AAACCATCTC CJl"AAGCCAAJI" GGGCJl"GCCCC GN:;AJl"CCJl"CA GGTGTP,CJl"CC 
258J CTGCCCCCAT CCCGCGATGA GCTGACCAAG AACCAGGTCA GCCTGACCTG CCTGGTCAAA 
264] GGCTTCTATC CCAGCGACAT CGCCGTGGAG TGGGAGAGCA ATGGGCAGCC GGAGAACAAC 
270J TACAAGACCA CGCCTCCCGT GTTGGACTCC GACGGCTCCT TCTTCCTCTA CAGCAAGCTC 
J"7 ACCGTGGACA AGAGCAGGTG GCAGCAGGGG AACGTCTTCT CATGCTCCGT GATGCATGAG 
282J GCTCTGCACA ACCACTACAC GCAGAAGAGC CTCTCCCTGT CTCCGGGTAA ATGA 

FVH-119 amino acid sequence. Signal sequence is showJJ in dotted underline, prnpeptide is double underlined, tlie 
thrombin cleavage site with GGC1S linker is showJJ in dashed underline, the liJJker regioJJ connecting FVU heavy 
cliain 1o Fe regioJJ is underlined, and 1lie linker region connectiJJg the Fe regions is showJJ in bold 

1 ~\1Y?_9_~~~~:~~-:~J_c;_ -~'.~-:-~{i.~:Q~~~~~:~;~~ ~~:~{_K~;i_~±~_Q__~:~J~_J=~-tt_ ____ g_~{-~:J}_E_t~~E/'-N l.\.FI.JEE~I.JRPGS lJERECKEE~QC 
~:;1 SFEEi\REIFK Di\.ERTKJ_1F~r.J_l SYSDC;DQCl.\.S SPCQNGGSCK DQI.JQSYTCFC lJPi';,.Ff_~C;ENCE 

121 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKlPILE 

_1_ 81 KRNASKPQG,~-~-· -~~-~-?-~~§~~-~:.~~f~_l VC~GKVC PKGE~ CP~\IQVlJLLVN GAQ_LCC;GTlJI NT l li1JVVSAi\H 
~-~ t~ 1 Cl~' DK J_KN~'lRN Lll.\.VI.JGE~HDL SEHDC;Df_~QSR RVAQVI I ?ST YVPGTTNHDI ALLEJ_1HQPVV 

301 J_i'J_'Dl-IVV PlJCL PEETFSE~R'TL AF'\/RFSl1VSG ~r.JC~Q_LLDRC;,l\_T Al1E_LMV_LN\rp FLMTQDCJ_1QQ 

3~:;1 SRKVC;DSPNl TEYMFCAC;YS DC~SKDSCKGD SC~GPHATHYR GT~\IYJ_i'J_'G.l\1S ~'lGQGCi\TVC;H 

~121 FC;VYTRVSQY IEli1JJ_1QKl111JRS EPFPC;v J_1LEA p f'PGC~GGSGG GGSGGC;GSGG GGSGGC;Gsc;G 

481 GGSDKTHTC? PCPAPELLGG PSVFLE'P?KP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW 
~1"-ll YVDGVEVHNP,. KTE<cPEEEOYN STYRVVSVLT VLHQD~\ILNGK EYKCKVSN1\_f1_,_ LPP,.PIEE<cTIS 

601 K1\.KGOPEEPCJ \lYTLPP,SEDE LTI<.NCJVSLTC LVKGFYPSDI A\lE111JESNGQP ENNYKTTPP\l 

1JDSDGSFF1JY SKl,TVDKSRll'J Q()GNVFSCS'I MHEAI"HNHYT QKST_,SI,SPGK GGGGSGGGGS 

721 GGGGSGGGGS DKTHTCPPCP APE::~LGGPSV ?LFPPKPKDT LMISRTPEVT CVVVDVSHED 
7 31 PEVKFNV\JY \lI) GVE\ll-1Nl1_,_l<'I'K PEEECJYNSTY EV\iSVLTVLH QDVVLNGKEYK CKVSNKALPl-\ 

8"-ll PIEKTI.SK.P_,_K GCJPEEPQVYT LPPSEDELTK NQ\1SLTC1J/K GFYP,SDIA\1E ~VESNGOPENN 

901 YK'I'TPPVLDS DGSFFLYSKL TVDKSRiJ'JCJQG NVFSCS\lJ'lllHE ALl-lNHY'I'QKS LSLSPGE<c * 

DNA sequence for FVH-127 
1 ATGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

~:;1 GCZ-\C~TCTTCC; TAACCCAC;GA GC~AAC;CCCAC GC~CGTCCTGC ACCGGCGCCG GCC;CGCCAi\C 

121 GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAGTGC 

_:_ 81 TCCTTCC~AGC; AC;GCCCGC;GA GATCTTCAAG GACGCGGAGA GGi\CGi\l-\C~CT GTTCTC;GAT'T 

~-~ t~ 1 TC'TTi\CAGTC; ATGGC;GACCA GTGTC;CCTCA ]-\C~TCCATC;cc AGi\l-\TC;GC~GG CTCCTC;CAi\G 

301 Gi\CCi\GCTCC AC;TCC'TATl-\T CTGCTTCTGC CTCCCTGCCT TCC;J-\GC;GCCG GAACTC;TGi\G 

3~:;1 ACGCi\CAAGC; ATGACCAC;CT GATCTGTC;TG l-\ACGAGAACG GCC;GCTGTGA GCAGTi\CTC;C 

421 AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 

~181 Gi\CC~C;GC~TGT CCTGCl-\Ci\CC CACAC;TTC;AA 'TATCCATC;TG GAi\l-\Ai\'TL\CC TATTCTAGi\l-\ 

~It~ 1 Ai\l-\L\C;J-\L\ATC; CCAGCl-\Ai\CC CCAAC;Gcc;cc CTGCC~GCCCC GGi\'TTC;'TC~GG GGC;CAi\GGTG 

601 TC;CCCCAAAC; GC;GAC;'TGTCC ATGGCAGC;TC CTG'TTGTTGG TGi\l-\TC;GAGC TCAGTTGTC;·T 

7 21 Ai\GL\i\CTGGA GC;AACCTC;J-\T CC~CGC;TGCTG GC~CGAGCACG ACC'TCi\GCGA GCACGi\CGC;G 

781 GATGAGCAGA GCCGGCGGGT GGCGCAGGTC ATCATCCCCA GCACGTACGT CCCGGGCACC 

841 ACCAACCACG ACATCGCGCT GCTCCGCCTG CACCAGCCCG TGGTCCTCAC TGACCATGTG 

901 GTGCCCCTCT GCCTGCCCGA ACGGACGTTC TCTGAGAGGA CGCTGGCCTT CGTGCGCTTC 

61 TCATTGGTCA GCGGCTGGGG CCAGCTGCTG GACCGTGGCG CCACGGCCCT GGAGCTCATG 

1021 G'J_'CC'J_'CAACC; TC;ccccGc;cT GATGr\CCCAG GL\C'TC~CGiV.~G CCi\GCTl-\CCC CGC;CAi\GATC 

1081 ACGC~i\GTACA TC;TTC'TGTGC CC~GCTACTCG GATGC~CAC;CA AGC;J-\CTCCTG CAAGGC;GGi\C 

l _1_ t~ 1 AC;'TC~C;J-\C~GCC CACATGCCZ-\C CCACTACCGG GC~Cl-\CGTC;GT ACC'TGi\CC~GG CATCGTCAC;C 

1201 TGGGGCCAGG GCTGC'.GC1\.l-\C CGTGGGCCAC 'TTTGGGGTGT ACP1.CC1\.GGGT CTCCC1\.GT1\.C 

1261 l1_,_TCG1\.GTGGC TGClU\.l-\l1_,_GCT CATGCGCTCl1_,_ GAGCCACGCC Cl1_,_GGl1_,_GT'CCT CCTGCGAGC'.C 

1.321 CC'.l-\TT'I'CCCG GTGGC'.GGTGG CTCCGGCGGl1_,_ GGTGGGTCCG GTGGCGGCGG ATCAGGTGGG 

1.3 31 GG'I'GGJ.'-\TC.P_,_G GCGGTGGP1.GG TTCCGGTGGC GGGGGATCAG ACP1.l.'-\l.,_,_P1_CTC.P_,_ C.P_,_CATGCCC'.l.'-\ 

1 fl "-l l CC'.GTGCCC.P_,_G CTCCGGl.,_,_P1_CT CCTGGGCGGl.,_,_ CCG'I'CAGTCT TCC'.'I'CT'I'CCC CCCAl.,_,_P1_ACC'.C 

1~101 l.,_,_P1_GGP1.CACCC TCATGl-\TC'.'I'C CCGGP,.CCCCT GAGGTC.P_,_Cl\.T GCG'I'GG'I'GGT GGP,.CGTGl1_,_GC 

1 ~161 CP1.CGP1.l.'-\GACC CTGl.,_,_GGTC'.l.'-\A GTTCAACTGG 'I'ACGTGGACG GCG'I'GGJ.'-\GGT GCA'Tl.,_,_P1_TGC'.C 

1621 l.,_,_P1_GAC'.l.'-\AAGC CGCGGGl1_,_GGA GCAGTACAAC l.'-\GCJ.'-\CGTACC GTG'TGG'TCAG CGTCCTCl.,_,_C'.C 
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18Dl 
18 
1921 
1981 

GTGTACACCC TGCCCCCATC CCGGGATGAG CTGACCAAGA ACCAGGTCAG CCTGACCTGC 
CTGGTCAAAG GCTTCTATCC CAGCGACATC GCCGTGGAGT GGGAGAGCAA TGGGCAGCCG 
GAGAACAACT ACAAGACCAC GCCTCCCGTG TTGGACTCCG ACGGCTCCTT CTTCCTCTAC 
Jl~GCJL~GCTCA CCGTGGJl~CAP.~ GP.~GCAGGTGG CP.~GCP.~GGGGA ACGTCTTCTC ATGCTCCGTG 

204] ATGCATGAGG CTCTGCACAA CCACTACACG CAGAAGAGCC TCTCCCTGTC TCCGGGTAAA 
210] GGTGGCGGCG GATCAGGTGG GGGTGGATCA GGCGGTGGAG GTTCCGGTGG CGGGGGATCA 

GACAAAACTC ACACATGCCC ACCGTGCCCA GCACCTGAAC TCCTGGGAGG ACCGTCAGTC 
222J TTCCTCTTCC CCCCAAAACC CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 
228J TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
:? .-?i il J GGCGTGGAGG TGCJl~TAJl~TGC CP.~AGACJl~AAG CCGCGGGAGG AGCAGTACAA CAGCJl~CGTPcC 

240J CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA GGAGTACAAG 
J4 TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC CAAAGCCAAA 
2521 GGGCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGCGATGA GCTGACCAAG 
258J AACCAGGTCA GCCTGACCTG CCTGGTCAAA GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
264] TGGGAGAGCA ATGGGCAGCC GGAGAACAAC TACAAGACCA CGCCTCCCGT GTTGGACTCC 
270J GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTGGACA AGAGCAGGTG GCAGCAGGGG 
J"7 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA ACCACTACAC GCAGAAGAGC 
282J CTCTCCCTGT CTCCGGGTAA ATGA 

FVH-127 amino acid sequence. Signal sequence is showJJ in dotted underline, prnpeptide is double underlined, tlie 
25 thromhin cleavage site is sliown in dashed uJJderline, the trypsin J 70 loop region is wave underlined, the liJJker 

region conJJecting FVH heavy chain to Fe region is underlined, and 1he linker region connecting the Fe region:; is 
shown in bold 

30 

40 

1 ~\1Y ?_ 9_~~ ~~: ~ ~-: ~J_c; __ ~: ~-:-~{i.~: Q ~~~~~ :~; ~~ Zi~_L_g_~~LI_Q_f=~-!~-l=~LL-__ g_~_LI:-H3_1:.:.E!3l'-N l.\.FI.J EE~ I.J RPG s lj ERE c KEE~ Q c 
~:;1 SFEEi\REIFK Di\.ERTKJ_1F~r.J_l SYSDC;DQCl.\.S SPCQNGGSCK DQI.JQSYTCFC lJPi';,.Ff_~C;ENCE 

121 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKlPILE 

_1_81 KRNASKPQG_:": ___ ~'..~_?01_ VGC;KV CPl<.GECP\11jQ\7 _LLI.JVNGA(JlJC GGT_LIN'T_l~"/\7 \1SAl.\.HCFDl\T 

~-~ t~ 1 KN~riJRN_L_lA\lL GEHDI.JSE~HDC; DEQSREV AQV T _l PSTY\7 ?GT TNHDii\_LLFL HQ?VVI.JTDHV 

301 VP_LCI.JPEFTF SEETI.Jl-\FVRF SLVSC;1i1JG(JlcJ_1 DRGl-\TALElcll.'1 v l1NV PR_LMTQ DC~}~~~t~g}iT 

3~:;1 TEYMFCAGYS DC;SKDSCl\GD sc;GPl-Jl.\.THYR GT~'VYLTGlVS li1JGQGCi\'T'JGH FGVYTRVSQY 

421 IEWLQKLMRS E?EPGVLLRA PFPGGGGSGG GGSGGGGSGG GGSGGGGSGG GGSDKTilTCP 

~181 PCPl\.PELlJGC; PSVFI.JF'PPKP KDTLMISRTP EVTC'J\i\lDVS HE~DPE~VKFN~rJ YVDGVEVHNl-\ 

6:::1 .Sl<LTVDKSEW QCJGNVF.SCSV HHEl',LHNHYT QKSL.SLSFGK GGGGSGGGGS GGGGSGGGGS 
721 Dl\THTCPPC? A?ELLGGPSV FLF'P?KPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 

781 GVE'JHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNl\ALPA PIEKTlSKAK 

841 GQPREP(JVYT L?PSRDELTK N(JVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS 

901 DC;SFF_LYSKL TVDKSRVJQQC; NVFSCSVMHE~ l-\LHNHYT(Jl':S lcSI.JSPC;K* 

45 DNA sequence for FVH-125 

50 

55 

60 

65 

70 

1 ATGGTCTCCC AGGCCC'rCAG GCTCCTCTGC CTTCTGCTTG GGCT'rCAGGG CTGCCTGGCT 

61 GCl-\(;'TCTTCC; Tt·,}-\CCCAGGt\ GC;J~Ac;ccC}-\C GC;CGTCC'I'GC }-\CCGGCGCCG (~CC;CGCCAJ\C 

121 GCGTTCCTGG AGGAGC'rGCG GCCGGGCTCC CTGGAGAGGG AGTGCAAGGA GGAGCAG'rGC 

181 TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GGACGAAGCT GTTCTGGATT 
~-~ 41 TCTTJ\Ci\(~TC; A'I'GGGGACCt\ GT(~TC;CC'I'CA l-\(;TCCJ~Tc;cc }-\Gl\l-\TGG(;(~G CTCCTGCAJ\G 

301 Gi\CCi\GCTCC AC;TCC'TATl-\T CTGCTTCTGC CTCCCTGCCT TCC;J-\GC;GCCG GAACTC;TGi\G 

3~:;1 ACGCi\Cl\.AGC; ATGACCAC;CT GATCTGTC;TG l-\l\.CGAGAACG GCC;GCTGTGA GCAGTi\CTC;C 

421 AGTGACCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 

~181 Gi\CC;c;cc;TGT CCTGCl-\Ci\CC Cl\.CAC;TTC;l-\A 'Tl\.TCCATC;TG GAi\l-\Ai\'Tl\.CC TATTCTl-\Gi\l-\ 

~1t~1 Ai\l-\l\.C;J-\l\.ATC; CCl-\GCl-\Ai\CC CCAAC;GCCGA l-\TTGTGGC;GG GCi\l-\GC;'TC;TG CCCCAi\AGC;G 

601 Gi\GTC;'TCCAT GC;CAC;GTCCT GTTGTTGC;TG l-\l\.TGC;AGCTC 1-\GT'TGTGTGG GGGGi-\.CCCTG 

7:~'.:l AACCTGATCG CGGTGCTGGG CG?~GCACGAC CTCAGCGAGC ACGACGGGGP .. TGAGCAGAGC 
781 CGGCGGGTGG CGCAGGTCAT CATCCCCAGC ACGTACGTCC CGGGCACCAC CAACCACGAC 
841 ATCGCGCTGC TCCGCCTGCA CCAGCCCGTG GTCCTCACTG ACCATGTGGT GCCCCTCTGC 
901 CTGCCCGiV\.C GGACGTTCTC TGAGl-\GGl-\CG CTGGCCTTCG TGCGCTTCTC ATTGGTCi\GC 
~161 GGCTGGGGCC l}.i.(iCTGCTGGA CCGT(iGC(iCC J-.\CGGCCCTGG }\.GC'TC..Z\.'TGGT CCTCJ1 ..... z\.CGTG 

:l O:~'.:l CCCCGGCTGA TGACCCAGGA CTGCCTGCAG CAGTC?~CGGP .. AGGTGGGAGP .. CTCCCCAAAT 
1081 ?~TCACGGAGT ACATGTTCTG TGCCGGCTAC TCGGATGGCA GC~Z\AGGACTC CTGC?~P .. GGGG 
1141 GACAGTGGAG GCCCACATGC CACCCACTAC CGGGGCACGT GGTACCTGAC GGGCATCGTC 
1201 i\GCTGGGGCC AGGGCTGCGC Al-\.CCGTGGGC Cl-\.CTTTGGGG TGTl1Ci-\.CCAG GGTCTCCCi-\.G 
12 61 TP1CATCG.AGT Go:;CTGCJ1 ..... z.~\.i~ GCTCATGCGC 'TCAGAGCC...Z\.C GCCCJ1 .. GGAGT CCTCCTGCGJ-.\ 
1J21 GCCCCATTTC CCGGTGGCGG TGGC'TCCGGC GGAGGTGGGT CCGGTGGCGG CGGATCAGGT 
J..~.81 GGGGGTGGAT CAGGCGGTGG AGGTTCCGGT GGCGGGGGAT CCGACP .. TCGT GATG?~CCCP .. G 
1441 GCCGCCCCCA GCGTGCCCGT GACCCCCGGC GAGAGCGTGA GCATCAGCTG CCGGAGCAGC 
l.S.'Jl CGGAGCCTGC TGCACAGCAJ\_ CGGCAACACC TACCTGTGCT GGTTCCTGCA GCGGCCCGGC 
1S61 CAGAGCCCCC i-\.GCTGCTGl-\T CTi\CCGG.ATG 1-\GCl-\.!1.CCTGG CCAGCGGCGT GCCCGACCGG 
16 21 TTC...Z\.GCGGCJ-.\ GCGGCAGCGG C...Z\.CCGCC'TTC ACCCTGCGG.A TCl}.i.GCCGGGT GGJ-.\GGCCGl}.i.G 
168 l G~Z\CGTGGGCG TGT?~CT?~CTG CATGCAGCAC CTGGAGTACC CCTTC~Z\CCTT CGGC?~GCGGC 
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1741 ACCAAGCTGG AGATCAAGCG GGGCGGCGGC GGCAGCGGCG GCGGCGGCAG CGGCGGCGGC 
1801 GGCAGCC.l-\GG TGCAGCTGCA GC.l-\G.l\.GCGGC GCCGAGCTGG TGCGGCCCGG Ci-\.CCAGCGTG 
18 61 _.L\_l~_,_(i}\.TC ... Z:~GCT' GCi\,.L\G(iCCAG CGGC'TACJ-\CC T'I'CACCP~\CT ACT(iGCTGGG CTGGGTG...L\.l~_,_(; 

l 92 l CP .. GCGGCCCG GCC?~CGGCCT GGAGTGGATC GGCGACATCT ACCCCGGCGG CGGCTP .. C?~P .. C 
1981 AAGTACAP~CG P .. GAACTTCAA GGGCAAGGCC ACCCTGP .. CCG CCGACACC?~G CP .. GCAGCACC 
2041 GCCTACATGC AGCTGAGCAG CCTGACCAGC GAGGACAGCG CCGTGTACTT CTGCGCCCGG 
2101 GAGTACGGCi\. i-\.CTACGACTA CGCCi\.TGG.l-\.C 1-\GCTGGGGCC 1-\.GGGCACC.l-\G CGTGACCGTG 
2 l 6 1 1-\GC.l-\.GCTGA 

FVI I·- 1~~~5 amino a.c-!.d. ;:>equence. Siqna1 ;:>equence is sbown in d.ot ted. urJ.de;_-li.ne, 
propept idF:: i.s double unt·ierl i.ned,. and 1 inker regi.on connect i.ng FVI I to AP.3 is 
bold,. and AP3 scFv is itali.cized 

1 f~1Y$_Q-1::\J~R!-:X._,_c;_ .~J-7-~G.J=Q9.~-~l-~ t~5ZE\{'T'QEEltl:L_:35ZLHRRRRAN AF'LEELRPGS LERECKEEQC 
61 SFEE.P1REIFK DAERTKLF~t.JI SYSD(iDQC...Z\.S SPCQNGG:3CK DQLQSYICF'C LPAF'EGRNCE 

~:_:~'.1 TEKDDQLICV NENGGCEQYC SDHTGTK.RSC RCHEGYSLL~Z\ DGVSCTPT'lE YPCGK.IPILE 
l.8 l KRNASK.PQGR IVGGKVCPK.G ECPWQ\TLLLV. NGAQLCGGTL INTIW\.T\7SAA HCFDKIK}JWR 
241 NLIAVLGEHD LSEHDGDEQS RR.VAQVIIPS TYVPGTTNHD IALLR.LHQPV VLTDHVVPLC 
301 LPERTFSERT Ll-\FVRFSLVS G~~GQLLDRGl~ Tl-\.LELMVLNV PRLMTQDCLQ QSRKVGDSPN 
361 ITEYMFCAGY SDGSl<.DSCKG DSGGFHATHY RG'n~YLTGIV SWGQGCJ-\TVG HFGVYTRVSQ 
~121 YIEWL·'.,":JKLMR SEPRP(i\7LLR .P1PF'PGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDTVM'I'Q 
4 81 AAPSVPT.lTPG RSVS.TSC'RSS RSLL1-IS.NGNT YLC}•lPLQRPG QSPQLLT"'.J7R.M1 S.NL.liSGVPDR 
541 FSGSGSGTAF 'TDR.TSRVRAE DVGVY"'.{CMQI-I LE:lPFTF'GSG TKLE.T~:7?.GGG GSGGGGSGGG 
6 D l GSQVQDQQSG AELVRPG'TSV KISCKASGYT FTNY'llLG"fllVK Q.RPGHGDEYVI GD.IYPGGGYN 
661 KYNENF'KG101 'I'l/Tl-lDTSSST Z-l'il'o.tJQLSSl/TS E'DS.liFYF'C.."'...4.R EYGNYDYJt.11.tJD SWGQG'TSF'TV 
"721 SS* 

DNA seC:J:Uence for FVII-·067 
ATGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

61 GC.t\GTCTTCG Tl-\.!1.CCCl~GGl-\. GGiV\.GCCCAC GGCGTCCTGC ACCGGCGCCG GCGCGCC.l\i-\.C 
l 21 GCGTTCCTG(i l}.i.(iGJ1 ... GCTGCG GCCG(iGCTCC CTGGAGl}.i.(iGG ...Z\.GTGC.P~\GGl}"'" GGAGC.P1GTGC 
~:_81 TCCTTCG? .. GG ~Z\GGCCCGGGA GATCTTC.AAG GACGCGGAG~Z\ GGACGAAGCT GTTCTGGATT 
~~~4 l TCTT~Z\CAGTG ATGGGG? .. CCA GTGTGCCTC? .. AGTCCATGCC AG~Z\.ATGGGGG CTCCTGC? .. ~Z\G 
301 GACCAGCTCC AGTCCTATAT CTGCTTCTGC CTCCCTGCCT TCGAGGGCCG Gl\ACTGTGAG 
3 61 i\CGCi-\.Cl-V\GG ATGi\CCi\GCT Gl-\.TCTGTGTG i\.l-\.CGl-\.G.PJ-\CG GCGGCTGTGA GCl-\GTi-\.CTGC 
~121 AG'TG.P1CC.ACA o:;GGC.l-\CC.l-\.i~ GCGCTCCTGT CGG'TGCCACG ...Z\.GGGGT.l-\CTC TCTGCTGGC.l-\ 
~1ti1 Gl}J=.'.GGGGTG'T CCTGCACl}J=.'.C C...Z\.C.P1GTTGi~A T...Z\.TCCATGTG G.P~.l}J'l..P~.l}"'"T ... z:~cc T.P1'TTCTAGl}J'l. 
54 l ? .. ~Z\.AAGAAATG CCAGC.A? .. ~Z\CC CCAAGGCCG? .. ATTGTGGGGG GC~Z\.AGGTGTG CCCC? .. ~Z\AGGG 
601 GAGTGTCCAT GGCAGGTCCT GTTGTTGGTG AATGGAGCTC AGTTGTGTGG GGGGACCCTG 
661 ATCAACACCA TCTGGGTGGT CTCCGCGGCC CACTGTTTCG ACP..J\AATC.D,.A GAACTGGAGG 
'"! 21 iV'.,,CCTGATCG CGGTGCTGGG CGi\GCl-\.CGl-\.C CTCl-\GCGAGC 1-\.CGl-\CGGGGi-\. TGAGCAGAGC 
·7ti1 CGGCGGGTGG CGC.AGGTCAT CATCCCC.l-\GC ACGTACG'TCC CGGGCl}J=.'.CAC C. .. Z'~\CCl}"'"CGl}J=.'. 
84 l ? .. TCGCGCTGC TCCGCCTGCA CCAGCCCGTG GTCCTCACTG ACC.ATGTGGT GCCCCTCTGC 
901 CTGCCCG? .. ~Z\C GGACGTTCTC TG? .. GAGG.ACG CTGGCCTTCG TGCGCTTCTC ? .. TTGGTCAGC 
961 GGCTGGGGCC AGCTGCTGGA CCGTGGCGCC ACGGCCCTGG AGCTCATGGT CCTCAACGTG 

1021 CCCCGGCTGA TGl-\.CCCAGGA CTGCCTGCl-\.G CAGTCi\CGGi-\. 1-\.GGTGGGAGi-\. CTCCCCl-V\l'.,,T 
10ti1 .ATCACGGAGT' .ACATGTTCTG TGCCGGC'TAC TCGGATGGC.A GCl}J'l.GGACTC CTGC.Pv"'}J~GGG 

11/± 1 G.ACAG'TGGAG GCCC.ACATGC CACCCACTAC CGGGGCACGT GGT.l-\CC'TG.AC GGGCATCGTC 
1201 AGCTGGGGCC ~Z\GGGCTGCGC ~Z\ACCGTGGGC CACTTTGGGG TGTACACC? .. G GGTCTCCCAG 
1261 TACATCGAGT GGCTGCAl\AJ\_ GCTCATGCGC TCAGAGCCAC GCCCAGGAGT CCTCCTGCGA 
1321 GCCCCATTTC CCGGTGGCGG TGGCTCCGGC GGAGGTGGGT CCGGTGGCGG CGGATCAGGT 
13 81 GGGGGTGGAT Cl-\GGCGGTGG AGGTTCCGGT GGCGGGGGAT CCGACi-\I~.Z-V\C TCl-\Ci\CATGC 
1 ~1/{1 CC.l-\CCGTGCC CAGCTCCGGA ACTCCTGGGC GG.ACCGTCAG TCTT'CC'TCTT cccccc ... z:v1 ... .P~\ 
15CU CCCAAGG? .. C.A CCCTCATGAT CTCCCGG.ACC CCTGAGGTC~Z\ CATGCGTGGT GGTGGACGTG 
156 l ? .. GCC~Z\CGAAG ACCCTG? .. GGT CAAGTTCAAC TGGTACGTGG ACGGCGTGGA GGTGC~Z\T? .. ~Z\T 
1621 GCCAAGAC_l.\A AGCCGCGGGA GGAGCAGTAC AACAGCACGT ACCGTGTGGT CAGCGTCCTC 
16 81 i\CCGTCCTGC ACCi\GGi\CTG GCTGl-\.!1.TGGC i\.l-\.GGl-\.GTl-\CA AGTGCi-\1.\GGT CTCClv"'-\.C.Z:.v"'-\~A 

17/{1 GCCCTCCCAG CCCCC.l-\TCGA Gli.l-\J."'}J'l.CCA'I'C 'TCC.l-\.i~AGCCA ... z:v1 ... GGGC.l-\GCC CCGAG.AACC.l-\ 
18Cll CAGGTGTAC.l-\ CCCTGCCCCC ,A'I'CCCGGGAT GAGCTG.ACC.A AG1"'}J'l.CCAGGT C.AGCCTG.ACC 
1861 TGCCTGGTCA AAGGCTTCTA TCCCAGCGAC ATCGCCGTGG AGTGGGAGAG CAATGGGC~Z\G 

1921 CCGGAGAACA ACTACAAGAC CACGCCTCCC GTGTTGGACT CCGACGGCTC CTTCTTCCTC 
19 81 TACAGCAAGC TCACCGTGGA CAAGAGCAGG TGGCAGCAGG GG_l.\ACGTCTT CTCATGCTCC 
2 041 GTGATGCl~TG AGGCTCTGCA Ct-~ • .l~CCl-\.CTl-\.C 1-\CGCAGA.t\GA GCCTCTCCCT GTCTCCGGGT 
2lCl1 ...L\J."'}J'l.GGTGGCG GCGGATCAGG TGGGGGTGG.A TCAGGCGGTG G.AGGTTCCGG TGGCGGGGGA 
~; l.6 l TC.AG~Z\CAAAA CTC? .. C.AC~Z\TG CCCACCGTGC CCAGCACCTG AJ\ .. CTCCTGGG AGGACCGTC.A 
22:~'.1 GTCTTCCTCT TCCCCCCAAA ~Z\CCC.AAGGAC ACCCTC~Z\TG~Z\ TCTCCCGG? .. C CCCTGAGGTC 
2 2 81 ACATGCGTGG TGGTGGACGT GAGCCACGAA GACCCTGAGG TC_l.\AGTTC.D,.A CTGGTACGTG 
2341 GACGGCGTGG AGGTGCATl-\.!1. TGCCi\.l-\.GACA 1-\.!1.GCCGCGGG 1-\.GGl-\GCl-\GTA CA.t.\CAGCACG 
2~1Cl1 TACCGTGTGG TCAGCGTCCT CACCGTCCTG CACCAGG.l-\CT GGCTG1"'}J'l.TGG C.P~\GGAGTAC 

2 ~161 11 .... AGTGCi~AGG TCTCC.l-\AC.l-\.i~ AGCCCTCCCA GCCCCCATCG AG.P~\J1 .... ACC.AT CTCCJ1 .... AAGCC 
25:~'.1 AAAGGGC? .. GC CCCGAGAACC ~Z\C? .. GGTGTAC ACCCTGCCCC CATCCCGCG~Z\ TGAGCTGACC 
2.581 AAGAACCAGG TCAGCCTGAC CTGCCTGGTC AJ\_AGGCTTCT ATCCCAGCGA CATCGCCGTG 
2641 GAGTGGGAGA GCAATGGGCA GCCGGAGAJ\_C AACTACP..J\GA CCACGCCTCC CGTGTTGGAC 
2? 01 TCCGACGGCT CCTTCTTCCT C'I'ACl-\GCl-\.!1.G CTCACCGTCG ACi-\i\GAGCAG GTGGCAGCAG 
2 761 GGGA.ACGTCT TCTC.A'TGCT'C CGTGATGCAT GAGGCTCTGC AC.P~\CC.l-\CTA CACGC.AGJ1 .... AG 
28:~'.1 AGCCTCTCCC TGTCTCCGGG TA? .. ~Z\GGTGGC GGTGGCTCCG GCGGAGGTGG GTCCGGTGGC 
~:881 GGCGGATCAG GTGGGGGTGG ATCAGGCGGT GGAGGTTCCG GTGGCGGGGG ATCAGCGC~Z\G 
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2941 GTGCAGCTGC AGGAGTCTGG GGGAGGCTTG GTACAGCCTG GGGGGTCCCT GAGACTCTCC 
3001 TGTGCl-\GCCT CTGGATTCl-\T GTTTi\.GCi\.GG TATGCCi-\.TGi-\. GCTGGGTCCG CCi\.GGCTCCl-\ 
3 061 GG(i}\.1~_,_(iGGGC Cl-\G_..L\GTGG(i'I' C'I'C...Z\.GGTJ-\TT AG'I'(iGT...Z\.GTG GTG(i'I'l}_,_(i'I'J1 .. c 11 .. TJ-\CTl}_,_CGCA 
?: l.2 l GP .. CTCCGTGA AGGGCCGGTT CACCGTCTCC AGAGACAATT CC~Z\AG~Z\.ACAC GCTGTP .. TCTG 
3 ~:_ 8 :l CAAATGAP~CA GCCTGAGAGC CG?~GGACACG GCTGT?~TATT ACTGCGCCCG GGGCGCCACC 
3241 TACACCAGCC GGAGCGACGT GCCCGACCAG ACCAGCTTCG ACTACTGGGG CCAGGGAACC 
3301 CTGGTCACCG TCTCCTCAGG GAGTGCATCC GCCCC.Z:.'>;.i-\I1GC TTGl-\AGl-\.!1.GG TGi\.l-\.TTTTCl-\ 
3 3 61 Gi-\.i\.GCi\.CGCG Tl-\TCTGl~i-\.CT G.Z-\.CTCAGGAC CCTGCTGTGT CTGTGGCCTT GGGACi-\.Gi\C.l\. 
~; ~121 GTCAGGATCA CATGCCJ1 ..... Z'1GG l}.i.G_..L\CAGCCTC .l-\G_..L\.l-\}~CTTTT ...Z\.TGCJ1 ..... z.1GCTG GTACCAGCAG 
3481 AAGCCAGGP .. C P .. GGCCCCTAC TCTTGTCATC TATGGTTTAP .. GTAAAAGGCC CTCAGGGATC 
3 .54 l CCAGACCGAT TCTCTGCCTC CAGCTCAGGA AJ\ .. CACAGCTT CCTTGACCAT CACTGGGGCT 
3601 CAGGCGGAAG ATGAGGCTGA CTATTACTGC CTGCTGTACT ACGGCGGCGG CCAGCAGGGC 
3 6 61 GTGTTCGGCG GCGGC.t.\CCl~1-\. GCTGl-\CCGTC CTACGTCl-\GC CCi-\.t\GGCTGC CCCCTCGGTC 
~; 7 21 11 ... c·TCTGTTCC C(iCCCT'CT'TC TGCG(iCCTGA 

FVII-·067 amino acid sequence. Si~1nal seque:n.ce is sho\•,.rn in dotted under.linef 
prcpeptide is doub1F:: under1ine(1, l i.nker regi.on connecti.ng FVI Ia to Fe region 
is underlined, linker connecting both Fe regions is dashed underlined and 
linker connecting the Fe region to SCES is in bold 

1 r1srnw~.;;g~i;.._c;_ -~k~_Gh!Q(..'\~_l;..b ,1},,_j&_.f:~}IXQ.J;:_~~~::;~:Kµ~~_filIBJ>.N AF'LEELRPG ::: LERECKEEQC 
61 SFEEP .. REIFK DAERTK.LF111JI SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LPAFEGRNCE 

I21 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
!.8 l KRNASK.PQGR IVGGKVCPK.G ECPWQVLLLV NGAQLCGGTL INTIW.\TVS.D,.A HCFDKIK.l.JWR 
241 NLIAVLGEHD LSEHDGDEQS RRVi-\.Q'\/IlPS TYVPGTTNHD IALLRLHQPV VLTDHV'\/PLC 
JCll LPERTFSERT' LJ.\F'VRFSLVS GWGQLLDRG_..L\ T...Z\.LELMVLNV PRLMTQDCLQ QSRK'VGDSPN 
.~.6 l ITEYMFCAGY SDGSKDSCK.G DSGGPH?~THY RGTWYLTGIV SWGQGCATVG HFG\TYTR'lSQ 
4:~'.:l YIEWLQK.LMR SEPR.PGVLLR P· ... PFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
481 PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTC\T\7\lDV SHEDPEVKFN WYVDGVEVHN 
S41 AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK 1-\.LPl-\PIEKTI S.Kt\KGQPREP 
601 QVYTLFPSRD ELTKNQVSLT CLVKGFYPSD lAVE~rnSNGQ FENNYKTTPP VLDSDGSFFL 
661 YSKLTVDKSR W·'.,":JQGNVF'SC:~ \7MHEALHNHY 'TQKSLSL:3PG K9§QG~Q_{2_G_G _ _9_g§gg~G_G_C~Q 
7:~'.1 .?.DKTETCPPC PAPELLGGPS VFLFPPK.PKD TLMISRTPEV TC\7\lVDVSHE DPEVK.FNWYV 
78 l DGVEVHNAK.T K.PREEQYNST YR\T\7SVLTVL HQDWLNGKEY K.CKVSNKJ\ .. LP APIEKTISKA 
841 KGQPREPQVY TLPPSRDELT KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYK.TTPPVLD 
901 SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH El-\.LHNHYTQK SLSLSPGKGG GGSGGGGSGG 
~16 l GGSGGGGSGG GGSGGGGSJ.\Q VQLQESG(iGL VQPGGSLRLS CJ1 ..... Z'1SGFMFSR Yl}.i.i"ISWVRQAP 

1021 GK(iPEW\TSGI SG:~GG:3TYY.z:.}. DSVKGRF''TVS RDN:31G\JTLYL QMN:3LRAEDT AVY.YCl}.i.RGl}.i.T 
l 08 l YTSRSDVPDQ TSFDYWGQGT LVTVSSGSAS APK.LEEGEFS E?~RVSELTQD PAVSV}\LGQT 
1I41 VRITCQGDSL RNFYASWYQQ KPGQAPTLVI YGLSK.RPSGI PDRFSASSSG NTASLTITGA 
12.'Jl QAEDEADYYC LLYYGGGQQG VFGGGTKLTV LRQPK.D,.APSV TLFPPSSAA* 

DNA sequence for FVII-094 
l ?~TGGTCTCCC AGGCCCTC.AG GCTCCTCTGC CTTCTGCTTG GGCTTC.AGGG CTGCCTGGCT 

61 GCAGTCTTCG T.AACCCAGGA GG?~~Z\GCCCAC GGCGTCCTGC ACCGGCGCCG GCGCGCCAAC 
!.2 l GCGTTCCTGG AGGAGCTGCG GCCGGGCTCC CTGGAGAGGG AGTGCl\AGGA GGAGCAGTGC 
181 TCCTTCGi\GG i-\.GGCCCGGGA GATCT'I'Ci\.l-\.G GACGCGG.t.\Gi-\. GGACGlJ-\GCT GTTCTGGATT 
2 ~11 TCT'I'l}.i.<=-: ... z:}.GTG .A'TGGGC;_ACCA G'I'GTGCC'TCA AGTCCATGCC AG1"'.}J'..,_TGC;GGG CTCCTGCP~.Ac; 

.301 GACCAGCTCC A(i'I'CC'TATJ.\T CTGCT'I'CTGC CTCCCTGCCT 'I'CGJ.\GGGCCG Gi"'}J'..,_CTG'I'GAG 
361 ACGCACA?~GG ~Z\TGACCAGCT GATCTGTGTG AACGAGP ... ACG GCGGCTGTG~Z\ GC.AGTACTGC 
4 2 l AGTGACCACA CGGGCACCAJ\ .. GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
481 GACGGGGTGT CCTGCACACC CACAGTTGAA TATCCATGTG G.D,.AA.D,.ATACC TATTCTAGAA 
5~11 .Z:.10.i-\1-11~.Z-\.Gl~.Z-'v\TG CCAGC.A.Z:.}.i-\.CC CCi\l1GGCCG}\ ~ATTGTGGGGG GCi-\.t\GGTGTG CCCCi\.i-\.AGGG 
601 GAGTG'TCCAT G(iCAGGTCCT GTTGT'I'G(i'I'G J.\}~TGG_..L\GC'I'C AGT'TGTGTGG GG(iGACCCTG 
661 ATCAACACC.A TCTGGGTGGT CTCCGCGGCC CACTGTTTCG ACAAAA TC?~~Z\ GP ... ACTGGAGG 
72 l ?~~Z\CCTGATCG CGGTGCTGGG CGAGCACGAC CTC.AGCGAGC ACGACGGGGA TGAGC~Z\G?~GC 

781 CGGCGGGTGG CGCAGGTCAT CATCCCCAGC ACGTACGTCC CGGGCACCAC Cl\ACCACGAC 
8 ~11 i\TCGCGCTGC TCCGCCTGCl-\. CCAGCCCGTG GTCCTCACTG ACC~ATGTGGT GCCCCTCTGC 
~101 CTGCCCG...L\AC G(iACG'TTC'TC TG_..L\GAGGACG CTGGCCTTCG 'I'GCGCT'TCTC ...L\TTGGTCAGC 
9 61 GGC'I'G(iGGCC .AGCTGCTG(iA CCGTGGCGCC ACG(iCCC'TGG AGCTCATGGT CC'TC...L\ACGT(i 

l 02 l CCCCGGCTGA TGACCC?~GGA CTGCCTGCAG CAGTCACGGA AGGTGGGAGA CTCCCCA?~~Z\T 

1081 ATCACGGAGT ACATGTTCTG TGCCGGCTAC TCGGATGGCA GCAAGGACTC CTGC.D,.AGGGG 
l!.41 GACAGTGGAG GCCCACATGC CACCCACTAC CGGGGCACGT GGTACCTGAC GGGCATCGTC 
1201 AGCTGGGGCC i-\.GGGCTGCGC i-\.ACCGTGGGC CACTTTGGGG TGTl-\CACCi\G GGTCTCCCAG 
12 61 TACATCGAGT' GGCTGC_.LV"'}J'"l}}. GCTCJ.\TGCGC TCAC;AGCCAC GCCCAGC;AGT CC'TCCTGCGA 
l.~·2 l GCCCC.ATTTC CCG?~T.ATCGG TGGCGGTGGC TCCGGCGGAG GTGGGTCCGG TGGCGGCGGA 
1381 TCAGGTGGGG GTGGATCAGG CGGTGGAGGT TCCGGTGGCG GGGGATCAGC GC.AGGTGCAG 
1441 CTGCAGGAGT CTGGGGGAGG CTTGGTACAG CCTGGGGGGT CCCTGAGACT CTCCTGTGCA 
1S01 GCCTCTGGi-\.T TCl-\.TGTTTl-\G CAGGTl-\.TGCC 1-\TGl-\GCTGGG TCCGCCl-\GGC 'I'CCl-\.GGGi\l1G 

1681 AACAGCCTGA GAGCCGAGGA CACGGCTGTA TATTACTGCG CCCGGGGCGC C~Z\CCTACACC 
l 74 l AGCCGGAGCG ACGTGCCCGA CCAGACCAGC TTCGACTACT GGGGCCAGGG .D,.ACCCTGGTC 
1801 ACCGTCTCCT CAGGGAGTGC ATCCGCCCCA AAGCTTGAJ\ .. G AAGGTGAATT TTCAGAAGCA 
18 61 CGCGT.ATCTG lJ-\CTG.ACTCl-\. GGACCCTGCT GTGTCTGTGG CCTTGGGl-\.CA GACAGTCi\GG 
1~121 ATCACJ.\TGCC 1"'.}J'..,_GGAGACJ.\G CCTCAGAl"l..Z:}.C 'TTT'TATGCAA GCTGGTJ.\CCA GCAGJ1 ..... Z'1GCCJ.\ 
1981 GGACAGGCCC CTACTCTTGT CATCTATGGT TT?~AGTP ... AJLZ\ GGCCCTCAGG G~Z\TCCCAGAC 
~; 04 l CGATTCTCTG CCTCC.AGCTC AGGAAACAC?~ GCTTCCTTGA CC~Z\TC~Z\CTGG GGCTC~Z\GGCG 
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2!.Dl GJ.\AGATGAGG CTGACTATTA CTGCCTGCTG TACTACGGCG GCGGCCAGCA GGGCGTGTTC 
2 161 GGCGGCGGCi\. CC.Z-'v\GCTGl-\C CGTCCTACGT CAGCCCi-\i\.GG CTGCCCCCTC GGTCACTCTG 
22:21 TTCCCGCCCT CTTCTGCGGC CTGA 

FVII·-094 amino a.c-!.d. ;:>equence. Siqna1 ;:>equence is sbown in d.otted. urJ.de;_-1i.ne, 
propept idF:: i.s double unt·ierl i.ned,. and 1 inker regi.on connect i.ng FVI I to SCE5 
is underlined 

1 f~1Y$_Qi::\LR:f-!X._,_c; __ L~_LG.J=QG_~_L.l-~ t~5ZE\{'T'QEE.ftl:L __ (35ZL.HRRRRAN AF'LEELRPGS LERECKEEQC 
61 SFEE...Z\.REIFK DAERTKLF~t.JI SYSD(iDQC...Z\.S SPCQNGG:3CK DQLQSYICF'C LPAF'EGRNCE 

~:_:~'.:l TEKDDQLICV NENGGCEQYC SDHTGTK.RSC RCHEGYSLL~Z\ DGVSCTPT'lE YPCGK.IPILE 
!.8 l KRNASK.PQGR IVGGKVCPK.G ECPWQVLLLV NGAQLCGGTL INTIW.\TVS.D,.A HCFDKIK.l.JWR 
241 NLIAVLGEHD LSEHDGDEQS RR.VAQVIIPS TYVPGTTNHD IALLR.LHQPV VLTDHVVPLC 
301 LPERTFSERT Ll-\FVRFSLVS G~~GQLLDRG.Z:.~ Tl-\.LELMVLNV PRLMTQDCLQ QSRKVGDSPN 
.361 ITEYMF'CAGY SDGSlZDSCKG D::;GGP_HJ1 .. T_HY RGT~t.JYLT(iI\7 SWGQGCJ.-\T'VG HF(i\TYTRVSQ 
4:~'.1 YIEWLQK.LMR SEPR.PGVLLR P-... PFPDIGGGG SGGGGSGGGG SGGGGSGGGG SGGGGSAQVQ 
4 8 l LQESGGGLVQ PGGSLRLSCA ASGFMFSRY?~ MSWVRQAPGK GPE11>J"V.SGISG SGGSTYY?~DS 

541 VKGR.FTVSRD NSKNTLYLQM NSLRAEDTAV YYCAR.GATYT SR.SDVPDQTS FDYWGQGTLV 
601 TVSSGSl-\.SAP KLEEGEF'SEl-\. R'\/SELTQDP.Z:.~ VSVi\.LGQTVR lTCQGDSLRN FYl-\S~·:rYQQKP 

661 GQl-\PTLVI.YG LSKRPSGIPD RFSi-\.SSSGNT 1-\SLTlTGi\.Qi-\. EDEJ-\DY"YCLL YYGGGQQGVF' 
"721 GG(i'I'KL'I'VLR QPKP~.l},_PSVTL FPPSSi\ .. L\·"' 

DNA sequence for FVII·-028 
l ATGGTCTCCC AGGCCCTCAG GCTCCTCTGC CTTCTGCTTG GGCTTCAGGG CTGCCTGGCT 

61 GCGGlJ-\GTGC i-\.GCTGGTGCA GTCTGGAGCT GAGGTGi-\.i\.'I'i-\. 1-\.GCCTGGGGC CTCl-\.GTGiV.,,G 
l 21 GTC'I'CC'I'GCJ.-\ ...Z\.GGCTTCT(iG l1 'I'ACJ.-\CC'TTC ACC(iGCTJ.-\CT AT.l},_TGCACTG GG'TGCGAC.l},_(; 
l.8 l GCCCCTGGAC AAGGGCTTGA GTGGATGGG?~ TGG.ATCAACC CTP ... AC .. Z\GTGG TGGC?~CAP~ .. Z\C 
241 TATGCAC?~GA .. Z\GTTTCAGGG CTGGGTCACC ATGACC .. Z\GGG ACACGTCC?~T C .. Z\GCACCGCC 
.?.Cl TACATGGAGC TGAGCAGGCT GAGATCTGAC GACACGGCCG TGTATTACTG TGCGAGAGGC 
3 61 CGTGCTTTGT i-\.Tl-'v\CCGGl-\.!1. CG.Z:.~CCGGTCC CCCl-\.!1.CTGGT 'I'CGl-\CCCCTG GGGCCAGGGl-\ 
1! 21 1-\CCCTGGTCl-\ CCGTCTCCTC AGGGl-\GTGC.Z:.~ TCCGCCCCAA CCCTTi-\.i\.l-\.CT TGl-\.!1.Gi-\.AGGT 
.. 181 Gl~\TT'TTC.l},_(; .l}J'lGC .. Z'.,,CGCGT _l},_C_..L\G(iC'I'(i'I'G CTGJ.-\CTCAGC CGCCCTCGGT GTc ... z:~GTGGCC 
541 CCAGGAC?~GA CGGCCAGGAT TACCTGTGGG GG?~AAC .. Z\.AC .. Z\ TTGGAAGT?~ .. Z\ ?~ .. Z\GTGTGCAG 
6Cl TGGTACCAGC AGAAGCCAGG CCAGGCCCCT GTGCTGGTCG TCTATGATGA TAGCGACCGG 
661 CCCTCAGGGA TCCCTGAGCG ATTCTCTGGC TCCAACTCTG GGAACATGGC CACCCTGACC 
?21 1-\TCl-\.GCl-\.GGG TCG.Z:.~i-\.GCCGG GGATGAGGCC Gl-\.CTl-\.TTl-\CT GTC.t\GGTGTG GGl-\Tl-\GT.l-\GT 
7 81 AG'TG.A'TC_..l\T(i 'T(iGT.AT'TCGG CGG.l},_(iGGACC J.-\1i.GCTG.l},_CCG 'I'CC'TAGGTC'.J},_ GCCCJ1 ... AGGCT' 
841 GCCCCCTCGG TCACTCTGTT CCCGCCGTCC GCGGCCGCT .. Z\ GGACGAAGCT GTTCTGGATT 
90 l TCTT .. Z\CAGTG ATGGGG?~CCA GTGTGCCTC?~ AGTCCATGCC AG .. Z\.ATGGGGG CTCCTGC?~ .. Z\G 
961 GACCAGCTCC AGTCCTATAT CTGCTTCTGC CTCCCTGCCT TCGAGGGCCG Gl-\ACTGTGAG 

1021 1-\CGCi-\.Cl-'v\GG ATG.l-\CC.l-\GC'I' Gl-\.TCTGTGTG i\.l-\.CGl-\.GlJ-\CG GCGGCTG'I'GA GCl-\GTi-\.CTGC 
10 81 AGTGACC.l-\CA CGGGCl-\CCl-\.!1. GCGCTCCTGT CGGTGCCACG 1-\.GGGGTl-\CTC TCTGCTGGCl-\ 
1 l ~11 G.l},_CGGC;GTG'T CCTGCAC.l},_CC CACAGTTGi\A TATCCATGTG G_..L\.l}J'll~.l},_TACC T.A'TTCTAG.l}J'l 
l~~~Ol ?~ .. Z\.AAGAAATG CCAGCA?~ .. Z\CC CCAAGGCCG?~ ATTGTGGGGG GC .. Z\.AGGTGTG CCCC?~ .. Z\AGGG 
1261 GAGTGTCCAT GGCAGGTCCT GTTGTTGGTG AATGGAGCTC AGTTGTGTGG GGGGACCCTG 
l.?.2 l ATCAACACCA TCTGGGTGGT CTCCGCGGCC CACTGTTTCG ACP..J\AATC.D,.A GAACTGGAGG 
13 81 1\1'.,,CCTGATCG CGGTGCTGGG CGl-\GCl-\.CGl-\.C CTCl-\GCGAGC 1-\.CGl-\CGGGGi-\. TGAGCAGAGC 
1~1~11 CG(iCG(iGTGG CGCAG(iTCA'I' CATCCCCJ.-\GC ACGTACG'TCC CGG(iC.l},_CCAC CP~\CC.l},_CG.l},_C 

l 5 0 l ?~ TCGCGCTGC TCCGCCTGCA CCAGCCCGTG GTCCTCACTG ACCA TGTGGT GCCCCTCTGC 
1561 CTGCCCG?~ .. Z\C GGACGTTCTC TG?~GAGG.ACG CTGGCCTTCG TGCGCTTCTC ?~TTGGTCAGC 
1621 GGCTGGGGCC AGCTGCTGGA CCGTGGCGCC ACGGCCCTGG AGCTCATGGT CCTCAACGTG 
16 81 CCCCGGCTGA TGl-\.CCCAGGA CTGCC'I'GCl-\.G CAGTC.l-\CGGi-\. 1-\.GGTGGGAGi-\. CTCCCCl-V\l'.,,T 
1? ~11 1-\TC.Z-\.CGGAGT ACATGTTCTG TGCCGGCTAC TCGGl-\.TGGCA GCi-\.1.\GGACTC CTGC.Z:.~i-\.GGGG 

1801 GACAG'TGG.l},_(; GCCCACATGC CACCCACTAC CGGGGC.l},_CGT GGTJ.-\CC'TG_..L\C GG(iCATCGTC 
1861 AGCTGGGGCC .. Z\GGGCTGCGC .. Z\ACCGTGGGC CACTTTGGGG TGTACACC?~G GGTCTCCCAG 
l 92 l TACATCGAGT GGCTGCAl-\AJ\ .. GCTCATGCGC TCAGAGCCAC GCCCAGGAGT CCTCCTGCGA 
1981 GCCCCATTTC CCGGTGGCGG TGGCTCCGGC GGAGGTGGGT CCGGTGGCGG CGGATCAGGT 
2 0~11 GGGGGTGGAT Cl-\GGCGGTGG AGGTTCCGGT GGCGGGGGAT CCGACi-\I~.Z-V\C TCl-\Cl-\CATGC 
2l01 CCJ.-\CCGTGCC CAGCTCCGGA 1"'},_CTCC'I'G(iGC GG_ACCGTCAG 'I'CTT'CC'TCTT cccccc ... z:v1 .. f~\ 
2~:_61 CCCAAGG?~CA CCCTCATGAT CTCCCGG.ACC CCTGAGGTC .. Z\ CATGCGTGGT GGTGGACGTG 
~;~~~21 ?~GCC .. Z\CGAAG ACCCTG?~GGT CAAGTTCAAC TGGTACGTGG ACGGCGTGGA GGTGC .. Z\T?~ .. Z\T 
2281 GCCAAGACl-\A AGCCGCGGGA GGAGCAGTAC AACAGCACGT ACCGTGTGGT CAGCGTCCTC 
2 3 ~11 1-\CCGTCCTGC ACC.l-\GG.l-\CTG GCTGl-\.!1.TGGC i\.l-\.GGl-\.GTl-\CA AGTGCi-\.1.\GGT CTCC.Z:.~i-\.C.Z:.10.i-\~A 

2~101 GCCCTCCCi-\.G CCCCCl-\TCGA Gf'"'>.J.L·>o.i-\~ACCA'I'C TCCl-\.f"'>.J.L~GCCi-\. 1-'v\GGGCl-\GCC CCGl-\.GAl-\.CCl-\ 

2~161 CAC;GTC;TACJ.-\ CCCTGCCCCC l1'I'CCCGGGAT (iAGC'I'GACCA AG1"'.}J'lCCAGGT CAGCCTG_ACC 
~;52 l TGCCTGGTCA AAGGCTTCTA TCCCAGCGAC ATCGCCGTGG AGTGGGAGAG CAATGGGC .. Z\G 
2581 CCGGAGAACA ACTACAAGAC CACGCCTCCC GTGTTGGACT CCGACGGCTC CTTCTTCCTC 

64 l TACAGCAAGC TCACCGTGGA CAAGAGCAGG TGGCAGCAGG GGl-\ACGTCTT CTCATGCTCC 
'"! 01 GTGATGCATG i-\.GGCTCTGCA Cf'"'>.J.L~CC.l-\.CTl-\.C l-\CGCAGi-\.1.\Gi-\. GCCTCTCCCT GTC'I'CCGGGT 
"761 _..l\..f."'}J'lGGTGGCG GCGGATCA(iG TGGGGGTGG_A TCA(iGCGGTG G_AG(iTTCCGG TGGCGGGGGA 
82 l TCCG .. Z\CAAAA CTC?~CAC .. Z\TG CCCACCGTGC CCAGCACCTG AP~CTCCTGGG AGGACCGTCA 
881 GTCTTCCTCT TCCCCCCAAA .. Z\CCCAAGGAC ACCCTC .. Z\TG .. Z\ TCTCCCGG?~C CCCTGAGGTC 
94 l ACATGCGTGG TGGTGGACGT GAGCCACGAA GACCCTGAGG TC .. Z\.AGTTC.D,.A CTGGTACGTG 
001 GACGGCGTGG i-\.GGTGCATl-\.!1. TGCCi\.l-\.GACA 1-\.!1.GCCGCGGG 1-\.GGl-\GCl-\GTi-\. Ci-\.1.\CAGCACG 
061 Ti-\.CCGTGTGG TCAGCGTCC'I' Cl-\.CCGTCCTG Cl-\.CCl-\.GGl-\CT GGCTGi-\..P1'I'GG ClJ-\GGi-\.GTi-\.C 
l 21 11 .. f.,,GTGCi~ .. ...L\GC; TC'I'CCJ.-\ACJ.-\}\ AGCCC'I'CCCA GCCCCCATCG AGl~\J1 ... ACCAT CTCCJ1 ... AAGCC 
~:_ 81 AAAGGGC?~GC CCCGAGAACC .. Z\C?~GGTGTAC ACCCTGCCCC CATCCCGCG .. Z\ TGAGCTGACC 
24 l AAGAACCAGG TCAGCCTGAC CTGCCTGGTC AJ\ .. AGGCTTCT ATCCCAGCGA CATCGCCGTG 
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3.?.Dl GAGTGGGAGA GCAATGGGCA GCCGGAGAAC Afa_CTACAAGA CCACGCCTCC CGTGTTGGAC 
3 3 61 TCCGACGGCT CCTTCTTCCT CT.l-\C.l\.GCi\.l-\.G CTCl-\CCGTGG 1-.\.ClJ-\GAGCl-\G GTGGCAGCAG 
3 ~i 21 GGC;...Z\.1~_,_CGTCT' TCTCl~_,_TGCTC CGTGJ-\TGCAT (i}\.GC;CTC'TGC ACl~J'l.CCACT...Z\. C...Z\.CGCl~_,_G_.L\]~_,_.;:; 

?: 4 8 l ?~GCCTCTCCC TGTCTCCGGG TAAA TG?~ 

10 FVII-·028 amino acid ~-;equence. Signal ~-;equence is sho~-..rn in dotted underl.iner 
linker region connecting FVII to Fe region is underlined, linker connecting 
both Fcs sites is shown in bold, and MB9 is ita_licized 
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1 !'-JY~?_Q~~1Jd1~1..hi5~--~~l-.i-G~Q~:~~~l~ .1-lEVQL\lQ,SGl"1 EVl\JKPG.1-l.SVl( \lSC1(1"1SGYTP TGYYtvJI-IWVRQ 
6.I l~PGQGLEPl1"1G Y.lTlJPNSGGTN Y.4QKFQG}•lT.lT 1'\JTRDTS.TSTA "".{MRLSRLRSD DTATfYYC.4RG 

J.2]_ RADYJv'R~NDRS PN}'lFDPf.VGQG TL\/TVSSGSA SAPT.LKLEEG EFSEARVQ.4'il LTQPPSVSVA 
_I_ 8.7 PGQTAR.TTCG Gl'TN.TGSKSVQ ~1lYQQK.PGQAP VLVVYDDSDR PSG.IPERFSG SJv'SGNf.-JATLT 
241 l"SRVE'i1GDE.li DYYCQVJi\TDSS SDJ1."VV.F'GGGT KL'I'VLGQPI01 JJ...PSVTLF'.PPS l-i/L4.RTKLF'Wl 
.301 SYSDGDQCA::: SPCQNGGSCK DQLQ:::YICFC LPAFEGRNCE THKDDQLICV NENGGCEQYC 
361 SDHTGTKRSC RCHEGYSLLA DG'lSCTPTVE YPCGKIPILE KR.NASKPQGR IVGGI\.VCPKG 
42 l ECPWQVLLLV NGAQLCGGTL INTIW\RlSAP~ HCFDKIKNWR NLI.A'lLGEHD LSEHDGDEQS 
481 RRVAQVIIPS TYVPGTTNHD IALLRLHQPV VLTDH\l'\TPLC LPERTFSERT LAFVRFSLVS 
5~11 GWGQLLDRGl-\ Tl-\LELMVLN'\l PRLMTQDCLQ QSRK'\/GDSPN lTEYMF'Cl-\.GY SDGSY:DSCKG 
601 DSGGPHATHY RGTWYLTGIV SWGQGCATVG HFGVYTRVSQ YIE~~LQKLMR SEFRPGVLLR 
6 61 _.L\PFPG(iGGSG GGGSG(iGG:3G GGGSGGGG::;G (iGG:3DKTHTC PPCPAPELL(i GPSVF'LFPPK 
72 l PKDTLMISRT PE\TTCVVVDV SHEDPEV'I-CFN 111JYVDGVEVHN AKTK.PREEQY NSTYRV\TSVL 
'781 TVLHQDWLNG KEYKCKVSNK ALPAPIEK.TI SKAKGQPREP QVYTLPPSRD ELTKNQVSLT 
84 l CLVKGFYPSD IAVEWESNGQ PEN""lJYKTTPP VLDSDGSFFL YSKLTVDKSR WQQGi.JVFSCS 
901 VMHEALHNHY TQKSLSLSPG KGGGGSGGGG SGGGGSGGGG SDKTHTCPPC Pi-\.PELLGGPS 
961 \7FLF'PPKP1ZD TLMISRTPE\T TC\T\/VD\TSHE DPEVKF'N~AJYV DGVE'VHN.._Z:~KT KPREEQYI-JST 

1021 YRllVSVLTVL HQDWLNGKEY KCK<J:::NKALP 1-\PIEKTI:::KA KGQPREPQVY TLPPSRDELT 
1081 J(NQ\TSLTCLV KGFYPSDIA\T EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDK.SRWQQ 
l !.4 l GNVFSCSVMH EALHNHYTQK SLSLSPGK* 

DNJ-\ .sequence FVII-039 
1 11 .. .TGGTCTCCC l}.i.(iGCCCTCJ-.\G GCTCCTCTGC CTTCTGCTTG GGCT'TCJ-.\GGG CT(iCCTGGCT' 

61 GCAGTCTTCG TAACCCAGGA GG?~~Z!..GCCCAC GGCGTCCTGC ACCGGCGCCG GCGCGCCAAC 
l.2 l GCGTTCCTGG AGG?~GCTGCG GCCGGGCTCC CTGGAGAGGG AGTGC~Z\.AGGA GGAGC~Z!..GTGC 

181 TCCTTCGAGG AGGCCCGGGA GATCTTCAJ\_G GACGCGGAGA GGACGAAGCT GTTCTGGATT 
2 ~11 TCTTi-\.Cl-\.GTG ATGGGG.Z:.">o.CC.Z-\. GTGTGCCTC.l\ l1GTCCATGCC AGi-\~ATGGGGG CTCCTGCi\.i-\.G 
.301 G.P1CC.P1GCTCC l}.i.(i'I'CCT'f1,.TJ-.\T CTGCTTCTGC CTCCCTGCCT TCGJ-.\GGGCCG Gl}J'l.CTGTG.P1G 
J 61 .Acc;c1"'}J=-: ... z:v1 .. GG .P1'TGACCAGCT GATC'TGTGTG 1'l.J.z:~cc;AG.P~\CG GCG(;CTC;TG.P1 GCJ-.\GTACTGC 
42 l ?~GTG~Z!..CCACA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
481 GACGGGGTGT CCTGCACACC CACAGTTGAA TATCCATGTG GAAAAATACC TATTCTAGAA 
.54 l AP..J'.J~_GAJ\J:i:..TG CCAGCAAACC CC.~GGCCGA GGCGGAGGAG ACTTCACTCG GGTTGTGGGG 
601 GGCAAGGTGT GCCCCl-\iV\.GG GGi\.GTGTCCA TGGCAGGTCC TGTTGTTGGT Gi-\.t\TGG.Z-\.GCT 
6 61 CA(i'I'T(i'I'GTG GGGGGACCCT GATCJ-.\.i~CJ-.\CC ATCTGGG'TGG TCTCCGCGGC CCJ-.\CTGTTTC 
72 l G~Z!..CJLZ\.AATCA AGAP~CTGGAG GAACCTGATC GCGGTGCTGG GCGAGCACGA CCTC?~GCG~Z!..G 

781 CACGACGGGG ~Z!..TGAGCAGAG CCGGCGGGTG GCGCAGGTC~Z!.. TCATCCCC?~G C~Z!..CGTACGTC 

841 CCGGGCACCA CCAACCACGA CATCGCGCTG CTCCGCCTGC ACCAGCCCGT GGTCCTCACT 
901 GACCATGTGG TGCCCCTCTG CCTGCCCG.Z-V\ CGGl-\CGTTCT CTGl-\GAGGi\.C GCTGGCCTTC 
961 GT(iCGC'I"I'CT' CJ-.\TTG(iTCAG CGGC'TGGGGC CAGCTGC'TGG ACO:;TGGCGC C.P1CGGCCCTG 

1021 G.P1GCTCATGG TCCTCJ-.\ACGT GCCCCGGCTG J-.\TGJ-.\CCCAGG ACTGCC'TGCA GCAGTCACGG 
1081 AAGGTGGG~Z!..G ~Z!..CTCCCCAAA TATCACGGAG TACATGTTCT GTGCCGGCT~Z!.. CTCGGATGGC 
l!.41 AGCAAGGACT CCTGCAAGGG GGACAGTGGA GGCCCACATG CCACCCACTA CCGGGGCACG 
1201 TGGTACCTGA CGGGCATCGT CAGCTGGGGC CAGGGCTGCG C.~CCGTGGG CCACTTTGGG 
12 61 GTGTi-\.Cl-\.CCl-\ GGGTCTCCC.Z-\. GTACl-\TCGAG TGGCTGCl-\.!1.A AGCTCi-\.TGCG CTCAGi-\.GCC.t\ 
1.321 CGCCCJ-.\GGAG TCCTCCTGCG AGCCCCATTT CCCGGTGGCG GTGGCTCCGG CGGAGGTGGG 
1381 TCCGGTGGCG GCGGATCAGG TGGGGGTGGA TC?~GGCGGTG GAGGTTCCGG TGGCGGGGGA 
144 l TCCG~Z!..CAAAA CTC?~CAC~Z!..TG CCCACCGTGC CCAGCTCCGG AP~CTCCTGGG CGGACCGTCA 
1501 GTCTTCCTCT TCCCCCCAAA ACCCAJ\_GGAC ACCCTCATGA TCTCCCGGAC CCCTGAGGTC 
1561 .Z:.">o.CATGCGTGG TGGTGG.Z:.">o.CGT Gl-\.GCCACGf'"'>.J.L°'o. Gl-\.CCCTGl-\GG TCi-\.t\GTTCiV'.,, CTGGTi-\.CGTG 
16 21 G.P.,,CGGCGTGG AGGTGCATJ-.\1\. TGCCl'l.J.Z:~GACA J-.\1\.GCCGCGGG AGGJ-.\GCJ-.\GTA C1"'}J'l.CAGCACG 
16til TACCGTGTGG TCAGCGTCCT CACCGTCCTG CACCAGGJ-.\CT GGCTG1"'}J'l.TGG C.P~\GGAGTAC 

l 74 l ?~~Z!..GTGCAAGG TCTCCA?~CAA AGCCCTCCC?~ GCCCCCATCG AG~Z\.A?~~Z!..CCAT CTCC?~~Z!..AGCC 

1801 .~AGGGCAGC CCCGAG.~CC ACAGGTGTAC ACCCTGCCCC CATCCCGGGA TGAGCTGACC 
1861 AAGAACCAGG TCAGCCTGAC CTGCCTGGTC Afa_AGGCTTCT ATCCCAGCGA CATCGCCGTG 
1921 GAGTGGGAGA GC.Z-V\TGGGCA GCCGGl-\.Gi\.l-\.C 1-\.!1.CTACi-\.t\Gi-\. CCACGCCTCC CGTGTTGGAC 
19 ti 1 TCCGACGGCT' CCTTCTTCCT CTACJ-.\GCJ-.\.P• .. G CTCACCG'TGG AC1"'}J'l.GAGCAG GTGGCAGCAG 
~; 04 l GGGJLZ\.CGTCT TCTC~Z!..TGCTC CGTGATGCAT GAGGCTCTGC AC~Z\.ACCACTA CACGC~Z!..G?~~Z!..G 

2~:_Ci1 AGCCTCTCCC TGTCTCCGGG T AP~~Z!..GGTGGC GGCGG?~ TCAG GTGGGGGTGG ?~ TCAGGCGGT 
2 !. 6 l GGAGGTTCCG GTGGCGGGGG A TCAGACAAA ACTCACACAT GCCCACCGTG CCCAGCACCT 
2 2 21 G.PJ-\CTCCTGG GAGGACCGTC i-\.GTCTTCCTC TTCCCCCC.Z-\.i-\. 1-'v\CCC.PJ-\GGi-\. Ci-\.CCCTCATG 
2 2 ti 1 ATCTCCCGGJ-.\ CCCCTGAGGT CAC.P.,,'TGCGTG GTGGTGGJ-.\CG TGAGCCACG.P.,, AGJ-.\CCCTGAG 
2.3/±1 GTCA.P.,,GTTCA ACTGG'TACGT GGACGGCGTG GAGGTGCATA ATGCC.P~\GAC _.LV"'}J'l.GCCGCGG 
24Ci1 GAGGAGC?~GT ~Z!..CAACAGCAC GT?~CCGTGTG GTCAGCGTCC TCACCGTCCT GCACCAGGAC 
2461 TGGCTGAATG GCAAGGAGTA CAAGTGCAAG GTCTCCAACA AAGCCCTCCC AGCCCCCATC 
2521 GAGAAAACCA TCTCCA.~GC CAAAGGGCAG CCCCGAGAJ\_C CACAGGTGTA CACCCTGCCC 
2 5 81 CCATCCCGCG ATGAGCTGAC Cl-'v\Gl-\.!1.CCAG GTCAGCCTGA CCTGCCTGGT C.PJ-\.!1.GGCTTC 
26/±1 T.P.,,'TCCCAGCG ACATCGCCGT GGAGTGGGAG J-.\GCJ-.~\TGGGC AGCCGG.l--\G_.LV"'}"'" C1"'.}J'l.C'I'.P.,,CJ1 .... z..,,G 
27Ci1 ACCACGCCTC CCGTGTTGGA CTCCGACGGC TCCTTCTTCC TCTACAGC?~~Z!.. GCTCACCGTG 
~; 76 l G~Z!..CJLZ\.GAGCA GGTGGC?~GCA GGGGAACGTC TTCTCATGCT CCGTG~Z!..TGCA TGAGGCTCTG 
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2 82 l CACAACCACT ACACGCAGAJ\_ GAGCCTCTCC CTGTCTCCGG GTl\AATGA 

F'VI I - 0.3 9 amino acid .seqL1ence. Siqnal .seqL1ence is shown in dot: ted underline 1 

propepti_de is double underl1.ned 1 the FXIa cleavage si_te is shown in dashed 
unde;_-1-!.Il.e, the .linker reqion connec~:inq F\TII heav·y chai.rJ. to Fe re9ion is 
underJinet·i, and the 1 inker regi.on connect i.ng the Fe regions is sho~-..rn in bold 

1 NY~?.Qb.J;R~-~-c; __ .]:.:~li!:--?~Q0!.(:_~t~ i-\.VF'VTOEE.Z-\.H GVLHRRRRl~N 1-\.FLEELRPGS LERECKEEQC 
61 SFEEi-\.REIFK Dl-\ERTKLFWI SYSDGDQCAS SPCQNGGSCK DQLQS.YlCFC LPl-\FEGRNCE 

121 THKDDQLICV NENGGCEQYC SDHT(i'I'KRSC RCHEGYSLLl~_,_ DG\'SCTPT'VE YPCGKIPILE 
~:_ 8 :l K.RNASKPQGR £:~§hJEI.E.\7\lG GK'lCPKGECP WQVLLL\.TtJGP .. QLCGGTLINT IW\7\lS.AAHCF 
24 l DKIKNWRNLI AVLGEHDLSE HDGDEQSRR.V AQVI IPSTYV PGTTNHDIAL LRLHQP\t-VLT 
301 DHV'JPLCLPE RTFSERTLAF VR.FSLVSGWG QLLDR.GATAL ELMVLNVPRL MTQDCLQQSR 
361 KVGDSPNITE YMFCi-\.GYSDG Sl". . .DSCKGDSG GPHi\.THYRGT WYLTGIVSWG QGCATVGHFG 
~121 VY'TRVSQYIE WLQKLMRSEP RPGVLLRAPF' PGGGGSG(iGG SGGGGSGGGG SG(iGGSGGGG 
481 i?_DKTETCPPC P.APELLGGPS VFLFPPK.PKD TLMISRTPEV TC\7\lVDVSHE DPEVK.FNWYV 
54 l DGVEVHNAKT KPREEQYNST YR\RJS\TLT\TL HQD111JLNGKEY KCKVSNKALP APIEKTISKA 
601 KGQPREPQVY TLPPSRDELT KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD 
661 SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH El-\.LHNHYTQK SLSLSPGKGG GGSGGGGSGG 
721 GGSGGGGSDK THTCPPCPJ-\P ELLGGPSVFL FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE 
·7ti1 'VKFNWY\TDGV EVHI-Jl}.i.KTKPR EEQYN::;TYR'V VSVLTVLHQD WLN(iKEYKCK VSNKALPAPI 
84 l EKTI SKAK.GQ PREPQVYTLP PSR.DELTKNQ VSLTCLVKGF YPSDIP .. VEWE SNGQPENI.JYK 
9CU TTPPVLDSDG SFFLYSK.LT\T DKSRWQQGJ\!TV FSCS\TMHEAL HNEYTQKSLS LSPGK:x 

DNi\. sequence for FVlI-040 
1 _.L\T(iGTCTCCC ...Z\.GGCCCTCAG GCTCCTC'TGC CTTCTGC'TTG GGCTTCAGGG CTGCCTGGCT 

61 GCJ-.\GTCTTC(i Tl"l.J.Z\.CCCJ1 .. GGA GG_.l\..l}.i.(iCCC.l\.C GGCGTCCTGC .l\.CCGGCGCCG GC(iCGCCJ1.._._Z.1C 
~:_ :~'. 1 GCGTTCCTGG P .. GGAGCTGCG GCCGGGCTCC CTGGAGP .. GGG AGTGCAAGGP.. GGAGCAGTGC 
!.81 TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GGACGl-\AGCT GTTCTGGATT 
241 TCTTACAGTG ATGGGGACCA GTGTGCCTCA AGTCCATGCC AGAATGGGGG CTCCTGCAAG 
301 Gi-\.CCi-\.GCTCC AGTCCT.l-\T.t\T CTGCTTCTGC CTCCCTGCCT TCGAGGGCCG GlJ-\CTGTGi-\.G 
.3 61 ACGCACi\AGC; l}.i.TGACCAGCT GATCTG'I'(i'I'G J-.\}\CGAGl}J'lCG GCGGCTGTGl}.i. GCAGT.ACTGC 
4:~'.1 AGTGACC?~CA CGGGCACCAA GCGCTCCTGT CGGTGCCACG AGGGGTACTC TCTGCTGGCA 
4 8 l G~Z\CGGGGTGT CCTGCAC~Z\CC CACAGTTGAJ.l~ TATCCATGTG G?~P-... A?~~Z\TACC TATTCTAGP ... A 
541 AAAAGAAATG CCAGCAAACC CCAAGGCGGC GGAGGAGACT TCACTCGGGT TGTGGGGGGC 
601 1-\i-\.GGTGTGCC CCl1.l~i-\.GGGG1-.\. GTGTCCl~TGG Cl-\.GGTCCTGT TGTTGGTGiV\. TGGAGCTCi-\.G 
6 61 TTGTG'TGGG(i G(i.l\.CCCTGJ-.\T C.li_l-\CACCA'I'C 'TGGGTGGTCT CCGCGGCCCl}.i. CT(i'I'TTCGAC 
·7 21 _l-\.J."}J"l.J."l.}_T'C.l:.-.J1 .. GJ-.\ .ACTGGAGGl"l.J."£.}_ CCTGJ-.\TCGCG (i'I'GC'I'GGGCG AGCACGACCT CAGCGAGCAC 
78 l G~Z\CGGGGATG AGC?~GAGCCG GCGGGTGGCG CAGGTCATCA TCCCC~Z\GCAC GTACGTCCCG 
841 GGCACCACCA ACCACGACAT CGCGCTGCTC CGCCTGCACC AGCCCGTGGT CCTCACTGAC 
9.'Jl CATGTGGTGC CCCTCTGCCT GCCCGAACGG ACGTTCTCTG AGAGGACGCT GGCCTTCGTG 
9 61 CGCTTCTCi-\.T TGGTCl-\GCGG CTGGGGCCl-\.G CTGCTGGACC GTGGCGCC.l-\C GGCCCTGGAG 

1021 CTC.._"£.}.T(iGTCC TCi\,.L\C(iTGCC CCGGCTGJ-.\TG ACCCAGGJ-.\CT GCCTGCAGCA GTCACGG_.l\.J."}.i.(i 
1081 GTGGGAGACT CCCCP ... A?~TAT CACGGAGTAC ATGTTCTGTG CCGGCTACTC GGATGGC?~GC 
1 ~:_41 AAGGACTCCT GCAAGGGGGA CAGTGGAGGC CC?~CATGCC~Z\ CCCACTACCG GGGCACGTGG 
12.'Jl TACCTGACGG GCATCGTCAG CTGGGGCCAG GGCTGCGCAA CCGTGGGCCA CTTTGGGGTG 
12 61 TACACCAGGG TCTCCCAGTA CATCGl-\.GTGG CTGCf"'>.J.L1°"i-\~AGC TCATGCGCTC AGAGCCl-\.CGC 
1J21 CCAGGAGTCC TCCTGCGA(iC CCCA'TTTCCC (iG'I'(iGCGGTG GCTCCG(iCGG AGGTGGGTCC 
1.381 GG'TGGCGGO:; GA'I'CAGGTGG GGGTGGATCA GGCGGTGGAG GTTCCGGTGG CGGGGGATCC 
:l44:l GACAAAACTC ~Z\CACATGCCC ~Z\CCGTGCCCA GCTCCGGAAC TCCTGGGCGG ?~CCGTCAGTC 
l.S.'Jl TTCCTCTTCC CCCCl-\AAACC CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 
1561 TGCGTGGTGG TGGACGTGAG CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC 
16 21 GGCGTGGAGG TGCATAATGC Cl-'v\Gl-\CAl-\1'1.G CCGCGGGl-\GG AGCAGTACiV\. CAGCACGTi-\.C 
1681 CG'TGTGGTCA GCGTCCTCJ-.\C CGTCC'I'GCAC CAGGACTGGC 'I'Gl~\TGGC_.l\.J."}.i. GGAGTACJ1.._._z.1G 
1 741 TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAG~Z\ AAACCATCTC CP ... AAGCCAAA 
l 8 .'J l GGGC~Z\GCCCC GAG?~~Z\CC~Z\CA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTG?~CC?~~Z\G 

1861 AACCAGGTCA GCCTGACCTG CCTGGTCAJ\_A GGCTTCTATC CCAGCGACAT CGCCGTGGAG 
1921 'I'GGGi-\.Gl-\.GCl-\ ATGGGCAGCC GGAGl-\1'1.Cl-\1'1.C Tl-\.Ci\.l-\.GACCA CGCCTCCCGT GTTGGi-\.CTCC 
1~181 GACGGCTCCT TC'I'TCCTC'TA CAGCl"l.J."£.}_GC'I'C J-.\CCGTGGACA AGAGCAGGTG GCAGCAGGGG 
2 0~11 _.l\.J."}J=.'.GTC'I"I'CT' CJ-.\TGCTCCG'I' GATGCATGAG GCTC'I'GCJ-.\CA ACCACT'ACAC GCJ-.\G_.l\.J."}J~AGC 

~; l..'J l CTCTCCCTGT CTCCGGGTAA AGGTGGCGGC GGATCAGGTG GGGGTGGATC AGGCGGTGGA 
2161 GGTTCCGGTG GCGGGGGATC AGACAJ\_AACT CACACATGCC CACCGTGCCC AGCACCTGAA 
2 2 2 l CTCCTGGGAG GACCGTCAGT CTTCCTCTTC CCCCC.~AAC CCl-\AGGACAC CCTCATGATC 
2 2 81 TCCCGGACCC CTGAGGTCl-\C i-\.TGCGTGGTG GTGGACGTGi-\. GCCl-\CGl-\1'1.Gi-\. CCCTGAGGTC 
2 J ~11 _.LV"}.1.GTTC ... "t.-.J1 .. CT' GGTACGTGGA CGGCGTGGAG G'I'GCA'I'l~\TG CC1".}J'lGAC ... "t.-.J1 ..... z.1 GCCGCGGGAG 
~; 4 .'J l G~Z\GC~Z\GTACA ACAGCACGTA CCGTGTGGTC AGCGTCCTCA CCGTCCTGCA CCAGG~Z\CTGG 

2461 CTGAATGGCA ~Z\GGAGTACAA GTGCAAGGTC TCCAACP ... AAG CCCTCCCAGC CCCCATCGAG 
2.521 AP..J'.J~_CCATCT CCAAAGCCAJ\_ AGGGCAGCCC CGAGAACCAC AGGTGTACAC CCTGCCCCCA 
2 S 81 TCCCGCGATG i-\.GCTGl-\CCl-\1'1. Gf"'>.J.L~CCl-\.GGTC 1-\GCCTGi-\.CCT GCCTGGTCl~i-\. AGGCTTCTAT 
2 6 ~11 CCCAGCGACJ-.\ TCGCCGTGGA G'I'GGGAGJ-.\GC l"l.J."l.}_TGGGCJ-.\GC CGGAG1".}J'lCJ1.._._z.1 CTJ-.\C_.l\.J."}J~ACC 

2701 ACGCC'TCCCG TG'I"I'GGAC'TC CGACGGCTCC 'TTC'TTCCTCT ACAGCl~\GCT CACCGTGGAC 
2761 AAGAGCAGGT GGCAGCAGGG GAJ.l~CGTCTTC TC?~ TGCTCCG TGATGCATG~Z\ GGCTCTGCAC 
2821 AACCACTACA CGCAGAAGAG CCTCTCCCTG TCTCCGGGTA AATGA 

FVIl-040 amino a_cic1 sequence. Signal sequence is shown in dotted underline, 
propeptide is doL1ble underlined, the F'Xla cleavage sit:e is shown in dashed 
unde;_-1-!.Il.e, the .linker reqion connec~:inq F\TII heav·y chai.n to Fe re9ion J_s 
-~;_nderJ.ined, and tb.e 1inker re~j-!.Ol! connect·!.Yl.~1 ~:be Fe re~1icn:-1;:> i;:> sho\• . .rn in bo1d 
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DNA 

l f']}~~-Q/jJ:!RJ~lJ_~--J~iJ-~GJ._iQQ~_I:'h AVFV'f'QEFAB GVI·HRRRRAN AFLEELRPGS LERECKEEQC 
61 SFEEAREIFK DAERTKLflH SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LPAFEGRNCE 

l21 THKDD·'.,":JLICV NENGGCEQYC SDHTGTKR::;c RCHEGYSLL...Z\. DG\7:3CTP'I'VE YPCGKI PILE 
l.8 l KRNASK.PQGS=i...9~~.DfIR'lVGG KVCPKGECPW QVLLLVNGAQ LCGGTLINTI W\7\lS?~AHCFD 

241 K.IKNWRNLI.A VLGEEDLSEH DGDEQSR.RVA Q\TIIPSTYVP GTTNHDIALL RLHQPVVLTD 
.?. D l HVVPLCLPER TFSERTLAFV RFSLVSGWGQ LLDRGATALE LMVLi.JVPRLM TQDCLQQSRK. 
361 VGDSPNITEY MFCAG":iSDGS KDSCKGDSGG PHATHYRGTW YLTGIVSWGQ GCATVGHFG\I 
~121 YTR\TS•'.,":JYIE~t.J LQKLMRSEPR PGVLLR.APFP GGGGSGGGGS GGGGSGGGGS GGGGSGGGGS 
~181 DK'THTCPPCP ]~_,_PELLGGPSV FLF'PPKPKDT LMI SRTPE\TT C\T\TVDVSHED PEVKF'NWYVD 
54 :l GVE\TENAKTK. PREEQYNSTY R\RlSVLTVLH QDWLNGKEYK CK.VSNKALPP .. PIEKTI SKAK 
6 0 l GQPREPQVYT LPPSRDELTK NQVSLTCL\TK GFYPSDIA\TE WESNGQPET\JN YKTTPP\TLDS 
661 DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGKGGG GSGGGGSGGG 
?21 GSGGGGSDKT HTCPPCPi-\.PE LLGGPSVF'LF' PPKPF . .DTLMI SRTPEVTCVV VDVSHEDPEV 
781 KFNWYVDGVE \7HNJ1,J('TKPRE EQYN:3'I'YR\TiJ SVL'TVL:tH,-:JDW LNGKEYKCKV SNK..Z\.LP.z:.}.PIE 
0~11 KTISKf"l.KGQP REPQVY'I'LPP SRDELTKNQ\7 :3LTCL\7KGFY PSDI.AVEWES NGQPENNYKT 
90 l TPPVLDSDGS FFLYSK.LTVD KSR.WQQG1\f\TF SCSVMHEALE NHYTQKSLSL SPGK* 

sec:ruence for FIX--042 
1 ATGCAGCGCG TG.Z-V\Cl-\TGl-\T CATGGCAG.l-V\ TCi\CCi\GGCC TCATCACCl}.T CTGCCTTTTl-\ 

61 GGA'I'l},_TCT.P1C TCAGTC;CT(;,_z:}. .P1'I'GTJ.\CAGGT T'I'GT'I'TCCTT TTTT.l-\..l}J.1...Z:}.T.P1 C.P1'TTGl},_GTl} ... T 
l.2 l GCTTGCCTTT TAG?~T.ATP .. GA AATATCTGAT GCTGTCTTCT TCP .. CTP-... AATT TTGATTACP .. T 
~:_ 8 :l GATTTGACP .. G C.AATATTGAA GAGTCTA.ACA GCCAGC~Z\CGC AGGTTGGT?~~Z\ GT.ACTGTGGG 
24 l AACATCACAG ATTTTGGCTC CATGCCCTAA AGAGA.~TTG GCTTTCAGAT TATTTGGATT 
301 iV'J-\J' .... ACf'-iJ.L}.i-\.G i-\.CTTTCTTJ-\1'..,_ GAGi-\.TGTl~1-V\ 1-\TTTTCi-\.TGi-\. TGTTTTCTTT TTTGCT.Z-VVJ-\ 
J61 CTl"l.J.lu"} ... (; ... z:v1 .. .TT' .P1'TTCTTTTAC .P1'I"I'TCAG'TTT T'I'CT'I'G.P1'TC.P1 TG1".}J"l.l}.ACGCC J1,,,_"I>1Cli..l-\J.".}...li.'I''T'C 
~121 TGZ-~\TCGGCC 1".}J"l.J.Z:}.GAGGTJ.\T AATTCAGC;TJ1.. J.~\T'TGG1".}J"l.GA GTT'TGT'TC.l-\J."}... GGC; ... z:v1 .. TCTAG 
481 AGAGAGAP~TG T.ATGGAAGAA ~Z\AGTGTAGTT TTGAAG~Z\.AGC ACGAGAAGTT TTTGAAAACA 
.54 l CTGAl\AG.~C AACTGAATTT TGGAAGCAGT ATGTTGATGG AGATCAGTGT GAGTCCAATC 
601 CATGTTTAl\A TGGCGGCAGT TGCl\AGGATG ACATTAATTC CTATGAATGT TGGTGTCCCT 
6 61 TTGGi-\.TTTGl-\ AGG.P .... i-\~AGi-\.t\C TGTGJ-\J' .... TTAG 1-\TGT.Z-V\Cl-\TG Tl}.i-\.Cl}.TT.Z-V\G 1V .... TGGCAGi-\.T 
721 GCGAGCAGTT TTGT.Al-\J1...,.z.~\T AGTGC'I'GA'I'A J.\CAJ.\GGT(iGT 'I'TGCTCCTGT .ACTGAGGGAT' 
7t::l ATCGACTTGC ."A.GP..AAACCAG ."A.AGTCCTGTG AACCAGCAGT GCCATTTCC."A. TGTGGAP..GAG 
84 l TTTCTGTTTC ACAP~~Z\CTTCT AAGCTC?~CCC GTGCTGAGAC TGTTTTTCCT GATGTGG?~CT 
901 ATGTAAATTC TACTGAAGCT GAAACCATTT TGGATAACAT CACTCAAAGC ACCC.~TCAT 
961 TTi\1-\.TG.Z-\.CTT Cl-\CTCGGGTT GTTGGTGGAG 1~1-\.GATGCCAA ACCAGGTC1V .... TTCCCTTGGC 

1021 AGGTTGTTTT Gl"l.J.Z:}.TGGT.P~~\ GTTGA'I'GCAT 'TCTGTGGAGG CTC'TATCGTT .l-\J."},_TGJ1,,,_z.1 ... z:v1 ...... z.1·T 
10ti1 GGA'I'T(i'I'J1,,,_z.1c TGCTGCCCAC TGTG'TTGJ.~\A C'I'G(i'I'GT'TAA P• ... ATTACAGTT GTCGCAGGT(i 
l l.4 l ?~~Z\CAT.AATAT TGAGGAG~Z\CA GAACAT?~CAG AGC.AAAAGCG AP~~Z\TGTGATT CGAATTATTC 
1201 CTCACCACl\A CTACAATGCA GCTATTAATA AGTACAACCA TGACATTGCC CTTCTGG.~C 
1261 TGGACGAACC CTTAGTGCTA AACAGCTACG TTACACCTAT TTGCATTGCT GACAAGGAAT 
13 21 ACl-\CGl-\J' .... Ci-\.T CTTCCTC.PJ-\1'..,_ TTTGG.Z-\.TCTG GCTl-\TGTi\1-\.G TGGCTGGGGi-\. AGAGTCTTCC 
1Jti1 .ACl"l.J.Z:}.A(;GGAG A'TCAGCTTTA G'I"I'C'TTCJ.\GT ACCT'I'AGJ.\GT TCCACTTGTT GACCGAGCCA 
144 l C~Z\TGTCTTCG ATCT~Z\C?~~Z\.AG TTCACC?~TCT ATA.ACAACAT GTTCTGTGCT GGCTTCC?~TG 
:l 5Ci:l AAGGAGGT~Z\G ~Z\GATTCATGT CAP~GGAG.ATA GTGGGGGACC CCATGTTACT G~Z\.AGTGGAAG 

1.561 GGACCAGTTT CTTAACTGGA ATTATTAGCT GGGGTGAAGA GTGTGCAJ\_TG .~AGGCAAAT 
16 21 ATGG.PJ-\TATA TACC.PJ-\GGTG TCCCGGTATG TCl}.l-\CTGG.Z-\.T T1V .... GG.PJ-\J'-iJ.L->o.i-\. l}.Cl~1-'v\GCTCl-\ 

16ti1 CT(iACl"l.J.Z:V1...,."1>1C TCACAC.ATc;c CCACCGTGCC CAGC'I'CCGGA ACTCCTC;GGC GGJ.\CCGTCA(; 
17/±1 TC'TTCCTCTT CCCCCCJ1...,.z.~~\ CCC1".}J"l.GGACA CCC'TCAT(iAT CTCCCGGACC CCTGAGGTCJ.\ 
:l 8Ci:l CATGCGTGGT GGTGGACGTG ~Z\GCC.ACG.AAG ACCCTG~Z\GGT CAAGTTCAP~C TGGTACGTGG 
1861 ACGGCGTGGA GGTGCATl\AT GCCAAGACAA AGCCGCGGGA GGAGCAGTAC .~CAGCACGT 
1921 ACCGTGTGGT CAGCGTCCTC ACCGTCCTGC ACCAGGACTG GCTG.~TGGC AAGGAGTACA 
19 81 AGTGCi\1-\.GGT CTCCi-\.t\Ci-\.t11~_l-\. GCCCTCCCAG CCCCCATCGA Gl}.i-\.t\ACC.Z-\.TC TCCf'-iJ.L}.i-\.GCCA 
2(l/±1 J1,,,_Z.1GGGCAGCC CCGAGJ.\ACCA CAGGTGTACA CCC'TGCCCCC ATCCCGGG.AT GAC;CTGACCJ.\ 
2~:_Ci:l AGAACCAGGT C.AGCCTGACC TGCCTGGTCA AAGGCTTCT~Z\ TCCCAGCG?~C ?~TCGCCGTGG 
~; l.6 l ?~GTGGGAGAG CAATGGGC.AG CCGGAG?~AC?~ ACT.ACAAGAC C?~CGCCTCCC GTGTTGG?~CT 
2221 CCGACGGCTC CTTCTTCCTC TACAGCAAGC TCACCGTGGA C.~GAGCAGG TGGCAGCAGG 
2 2 81 GGl~1-\.CGTCTT CTCATGCTCC GTGATGCl-\TG AGGCTCTGCA Cl}.i-\.CCi-\.CTAC ACGCAGf'-iJ.L}.GA 
2 .3 /± 1 GCCTC'TCCCT GTCTCCGGGT Ai~ .. ...L\G(i'I'G(iCG GCGGATCAGG 'I'GGGGG'TGGA TCAGGCGGTG 
2~iCl1 GA(iGTTCCGG TGGCG(iGG(iA TCAGJ.\CAJ.~\A C'I'CACACJ.\TG CCCACC(i'I'GC CCJ.\GCACCT(i 
~:46 l ?~~Z\CTCCTGGG AGG?~CCGTCA GTCTTCCTCT TCCCCCCAAA ACCC?~~Z\GGAC ACCCTCATGA 
2521 TCTCCCGGAC CCCTGAGGTC ACATGCGTGG TGGTGGACGT GAGCCACGAA GACCCTGAGG 
2.581 TCAJ\_GTTCAA CTGGTACGTG GACGGCGTGG AGGTGCATAA TGCCAAGACA .~GCCGCGGG 
2641 AGGAGCAGTA Cl~1-\.CAGCACG TACCGTGTGG TCAGCGTCCT CACCGTCCTG Ci-\.CCAGGACT 
2.,Cl1 GGC'I'Gl"l.J.Z:}.TGG CJ.~\GGAGTAC AAGTGCAJ.\GG TCTCCJ1,,,_z.1CAA AGCCCTCCCA GCCCCCATCC; 
~; 76 l ?~GAJLZ\.ACCAT CTCC~Z\.A?~GCC AAAGGGCAGC CCCGAGAACC AC~Z\GGTGTAC ACCCTGCCCC 
2 8 :~'. :l CATCCCGCGA TGAGCTGACC ~Z\AG~Z\.ACC.AGG TC?~GCCTGAC CTGCCTGGTC ?~~Z\.AGGCTTCT 

2881 ATCCCAGCGA CATCGCCGTG GAGTGGGAGA GCAATGGGCA GCCGGAGAAC .~CTACAAGA 
2 941 CCl-\CGCCTCC CGTGTTGGl-\C TCCGACGGCT CCTTCTTCCT CTACAGCf'-iJ.L}.G CTC.Z-\.CCGTGG 
30Cl1 .ACl"l.J.Z:}.GAGCAG G'TGGCAGCAG GGG.P~\CG'TCT TCTCATGCTC CGT(i_AT(iCAT GAGGCTCTGC 
~; 0 61 ACJ.~\CCACT'A CACGCJ.\G.P~\G AGCCTCTCCC 'TGTCTCC(iGG TJ1...,.z.~\TGJ.\ 

FIX-- 042 am1.nc ac1.cl sequF::nce. S i_gna.1 sequence is ~-;bo·wn in ~.-Jotted under_-li.ne,. 
prcpeptide is double underlined, and linker region connecting the Fe regions 
is underlined 

1 !'1QRVBI".1It'!l:\~ __ 2f..C,~J;,-"1J~~~~1 Q)');,Jec='.·~'?-{~JX:::~HYJ;h):Jjj0tlJ~J::::!o!.':iKJ;l'.ilYNSG KLEEFVQGNL 
6 :l ERECMEEKCS FEEAREVFEN TERTTEF111JKQ Y\TDGDQCESN PCLNGGSCKD DINSYECWCP 

l.2 l FGFEGKNCEL DVTCNIKNGR CEQFCKN'SAD NKVVCSCTEG YRL.AENQKSC EPA\TPFPCGR 
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!.8 l VSVSQTSKLT RAETVFPDVD Y\71\ISTEAETI LDNITQSTQS FNDFTR\TVGG EDAKPGQFPW 
241 QVVLNGKVD.l\. FCGGSIVNEK WlVTi\.l-\.HCVE TGVKITVV.l-\.G EHNIEETEHT EQKRNVIRII 
JCll PHHNYN...Z\J1 .. IN KYNHDI.ALLE LDEPLVLN::;y V'I'PICI...Z\.DKE YTNIF'LKF'GS GYV::;GWGRVF 
-~·6 l HKGRS.ALVLQ YLR'lPL-VDRA TCLRSTKFTI YJ\ll-JMFCAGFE EGGRDSCQGD SGGPHVTEVE 
4:~'.:l GTSFLTGIIS WGEECAMKGK YGIYTKVSRY \71-JWIKEKTKL TDKTHTCPPC PP .. PELLGGPS 
481 VFLFPPKPKD TLMISRTPEV TC\T\7\lDVSHE DPEVKFNWYV DGVEVHNAKT KPREEQYNST 
S41 YRVVSVLTVL HQDWLNGKEY KCKVSNK.l\.LP 1-\PIEKTISF . .i-\. KGQPREPQv·y TLPPSRDELT 
601 KNQllSLTCLV KGFYPSDIAll E~rnSNGQPEN NYKTTPFllLD SDGSFFLYSK LTVDKSRWQQ 
661 GNVFSC::;'VMH EALHNHYTQK SLSL:3PGKGG GGSGGGG:3GG GGSGGGG::;DK THTCPPCP.P1P 
7:~'. 1 ELLGGPS-V'FL FPPK.PKDTLM I SRTPEVTCV '•.l\TDVSHEDPE VI\.FNWYVDGV EVHNAKTK.PR 
781 EEQYNSTYRV VSVLTVLHQD WLNGKEYKCK VSNKJ\ .. LPAPI EKTISKAKGQ PREPQVYTLP 
841 PSRDELTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPEI\IT'-JYK TTPPVLDSDG SFFLYSKLTV 
901 DKSRWQQGN\7 FSCSVMHE.t\L HNHYTQKSLS LSPGK* 

DN.A sequence for FIX - 06 8 
l ?~TGCP .. GCGCG TGAJ\~CATGAT CATGGC?~GAJ\~ TCACCAGGCC TCP .. TC .. Z\CCAT CTGCCTTTTA 

61 GGATATCTAC TCAGTGCTGA ATGTACAGGT TTGTTTCCTT TTTTAAAATA CATTGAGTAT 
l21 GCTTGCCTTT Tl-\G.Z:.~TATi-\.Gl-\. A.l-\.TATCTGAT GCTGTCTTCT TCi-\.CTi-\.i\.l-\.TT TTGATTACi-\.T 
181 GATTTGACi-\.G Ci\.l-\.TATTGl-\.!1. GAGTCTAACA GCCl-\GCi-\.CGC 1-\.GGTTGGT.l-\.i-\. GTACTGTGGG 
2 ~11 .l-V~ ... C.l\.Tc ... z:~c.P1G .P1'TTTTC;GCTC CATGCCC'T.li_l-\ AGJ1 .. (; ... z:v1 ..... Z''l'TTG GCTTTCAGAT TA'TTTGGATT 
-~· 0 l ?~P-... AA .. Z\CAAAG ACTTTCTTAA GAGA TGTAAJ\~ ATTTTCA TGA TGTTTTCTTT TTTGCT AJ\~P-... A 
361 CTAAAGAATT ATTCTTTTAC ATTTCAGTTT TTCTTGATCA TGAAAACGCC AACAAAATTC 
421 TGAJ\ .. TCGGCC AAAGAGGTAT AATTCAGGTA AJ\ .. TTGGAAGA GTTTGTTC.~ GGGAATCTAG 
~181 AGl-\GAGl1.l~TG TATGGl-\AGl-\.!1. i-\.AGTGTAGTT TTGl-\.!1.Gi-\.1.\GC 1-\.CGl-\GAJ-\GTT TTTGiV\.1-V\Cl-\ 
5~11 CT(iA1~J'lGJ1 ..... z.1c .Al-\CTGAATT'I' TGG.Al-\GCJ-.\GT A'I'GT'I'GA'TGG AGATCAC;TGT GAGTCCi\ATC 
601 C .. Z\TGTTTAAA TGGCGGC .. Z\GT TGCAAGGATG ACATTAATTC CT .. Z\TGP ... ATGT TGGTGTCCCT 
661 TTGGATTTGA .. Z\GGAAAGAAC TGTGAATTAG ATGTAJ\~CATG TAACATTAJ\~G ?~ .. Z\TGGCAGAT 
72 l GCGAGCAGTT TTGTJ.\AAJ.\AT AGTGCTGATA ACAAGGTGGT TTGCTCCTGT ACTGAGGGAT 
'"! 81 ATCGACTTGC i-\.G.l-VVJ-\CCl-\G i-\.AGTCCTG'I'G 1-\.!1.CCAGCAGT GCCl-\TTTCCi-\. TGTGGAl-\.GAG 
8 ~11 TTTCTG'I'TTC ACf"'.u.Z\i-\.CTTC'I' Al-\.GCTC.l-\.CCC G'I'GC'I'GAGAC TGTTTTTCCT GATGTGG.l-\.CT 
~101 ATGT.Al-\}\TTC TACTGJ-.\AGCT Gi\,.L\.J.~ ... CCAT'I'T 'TGGJ-.\'l\L\.J.~ ... CAT CACT'C.P~\}\GC ACCCJ1 ..... Z'1'I'CAT' 
961 TTAATGACTT CACTCGGGTT GTTGGTGGAG AAGATGCCJLZ\ ACCAGGTC?~ .. Z\ TTCCCTTGGC 

l 02 l AGGTTGTTTT GAATGGTJ.\AJ\ .. GTTGATGCAT TCTGTGGAGG CTCTATCGTT .~TGAAAAAT 
1081 GGATTGTAAC TGCTGCCCAC TGTGTTGAJ\ .. A CTGGTGTTAA AATTACAGTT GTCGCAGGTG 
1 i~11 .Z:.~i-\.Cl-\.Ti\.l-\.TAT TGAGGAGi-\.Cl-\_ G.l-V\Cl-\T.Z:.~CAG AGCl~.z.-vv.,,GCG f1.,.L~i-\.TGTG1-\.TT CGl-\.!1.TTATTC 
1201 CTCACCAC1~J'l CTAC.P~\TGCA GCTAT'I'AA'I'A J-.\GTJ-.\C.l-V~ ... ccA 'I'GACAT'TGCC CTTCTGGJ1...._Z'1C 
1261 TGGACGAJ\~CC CTTAGTGCTA .. Z\AC .. Z\GCT.ACG TT?~CACCTAT TTGCATTGCT G .. Z\CAAGGAAT 
l.~.2 l ?~CACGAACAT CTTCCTCP ... AA TTTGGATCTG GCT.ATGTAAG TGGCTGGGGA AGAGTCTTCC 
1381 ACAAAGGGAG ATCAGCTTTA GTTCTTCAGT ACCTTAGAGT TCCACTTGTT GACCGAGCCA 
11!~11 Ci-\.TGTC'I'TCG ATCTi-\.C.Z:.~.i-\..t\G T'I'CACCATCT A'I'AAC1V.,,CAT GTTCTGTGCT GGCTTCCATG 
lSOl 1V.,,GGAGGTi-\.G i-\.Gl-\.TTCATGT Cf"'.u.L~GGl-\.GA'I'A GTGGGGGACC CCATGTTACT Gi-\..t\GTGG1V.,,G 
15 61 GGACCAGTTT' C'T'l\L\.J.~ ... CTGC;A A 'I"I'A'TTAGCT (iGGC;TG.P~\GA GTGTGCl"l.J.Z:~TG 11 ..... z.~\GGCi\,.L\.J.~ ... T 

162 l ?~TGGP ... ATATA TACCP ... AGGTG TCCCGGTATG TCA.ACTGGAT T?~ .. Z\GGP ... AAAA ACAAJ\~GCTCA 

1681 CTGACAAAAC TCACACATGC CCACCGTGCC CAGCTCCGGA ACTCCTGGGC GGACCGTCAG 
l 74 l TCTTCCTCTT CCCCCCA .. Z\AJ.\ .. CCCAAGGACA CCCTCATGAT CTCCCGGACC CCTGAGGTCA 
1801 CATGCGTGGT GG'I'GGl-\CGTG i-\.GCCACG.l\.l-\.G 1-\CCCTGi-\.GGT C1V.,,GTTCf1.,.L~C TGG'I'ACGTGG 
18 61 Acc;Gcc;TGGZ-\ GGTGCAT1~J'l'I' GCC.P~\GAC.li}\ AGCCGCGGGA GGAC;CAC;TAC f1..,_Z'1CAGCACGT 
l 92 l ?~CCGTGTGGT CAGCGTCCTC ACCGTCCTGC ACCAGGACTG GCTG?~ .. Z\TGGC AAGG?~GT?~CA 

1981 AGTGCAAGGT CTCCAACAAA GCCCTCCCAG CCCCC?~TCG .. Z\ GAAAACCATC TCCAAAGCCA 
2041 AAGGGCAGCC CCGAGAACCA CAGGTGTACA CCCTGCCCCC ATCCCGGGAT GAGCTGACCA 
2101 AGl-\.!1.CCAGGT CAGCCTGACC TGCCTGGTCA 1-\.!1.GGCTTC'I'i-\. 'I'CCCAGCGAC ATCGCCGTGG 
2 l6 l AGTGGGl-\.GAG Cl-\.!1.TGGGCAG CCGGl-\GAl-\CA ACTAC1V.,,GAC CACGCCTCCC GTGTTGGACT 
2 2 21 CCGACGGCTC CT'I'CT'TCC'TC TACA(iCAAGC 'TCACCGTCGA CJ1 ..... Z'1GAGCAGG TG(iCAGCAGG 
2281 GGAACGTCTT CTCATGCTCC GTG .. Z\TGCATG AGGCTCTGC .. Z\ CAACCACT?~C ?~CGCAGAAGA 
2 .?. 4 l GCCTCTCCCT GTCTCCGGGT AAACGGCGCC GCCGGAGCGG TGGCGGCGGA TCAGGTGGGG 
2401 GTGGATCAGG CGGTGGAGGT TCCGGTGGCG GGGGATCCGG CGGTGGAGGT TCCGGTGGGG 
21! 61 GTGGi-\.TC1V.,,G Gl-\.!1.Gi-\.GGi-\.GG Al-\.GAGGGCGC AGGTGCAGCT GCi-\.GGi-\.G'I'CT GGGGGi-\.GGCT 
2!.:121 TGGTACAGCC 'T(iGGGGGTCC CTGA(iACTCT CCTGTGCAGC CTC'TGGJ-.\TTC AT(i'I"I'TAGCJ-.\ 
2581 GGTATGCC .. Z\T GAGCTGGGTC CGCCAGGCTC CAGGG?~ .. Z\GGG GCCAGAGTGG GTCTCAGGTA 
~; 64 l TTAGTGGTAG TGGTGGT .. Z\GT ACATACTACG CAG.ACTCCGT G?~ .. Z\GGGCCGG TTCACCGTCT 
2701 CCAGAGAC .. Z\A TTCCAAGAAC ACGCTGTATC TGCAAATGAA CAGCCTGAGA GCCGAGGACA 
2?61 CGGCTG'I'ATl-\ TTACTGCGCC CGGGGCGCCA CCTACACCAG CCGGAGCGAC GTGCCCGACC 
2 8 21 AGl-\CCl-\GCTT CGl-\.CTl-\CTGG GGCCAGGGl-V\ CCCTGGTC.Z-\.C CGTCTCCTCi-\. GGGl-\.GTGCAT 
2 8 ti 1 CC(iCCCCJ1 ..... z.~\ GCTTGAAGl"l.J.z:~ GGTG.l-\}\T'TTT CAGl"l.J.Z:~GCJ-.\CG CGTATCTGJ1...._z.1 CTGACTCAG(i 
~; 94 l ?~CCCTGCTGT GTCTGTGGCC TTGGGACAG?~ CAGTCAGGAT C?~CATGCCAA GGAG?~CAGCC 
3001 TCAGAAACTT TTATGC.~GC TGGTACCAGC AGAAGCCAGG ACAGGCCCCT ACTCTTGTCA 
3 06 l TCTATGGTTT AAGT .. Z\AAAGG CCCTCAGGGA TCCCAGACCG ATTCTCTGCC TCCAGCTCAG 
3121 G.PJ-\.!1.Cl-\CAGC TTCCTTGACC i-\.TCi-\.C'I'GGGG CTCl-\GGCGGi-\. 1-\.GATGAGGCT Gi-\.C'I'AT'I'ACT 
3lti1 GCC'I'GC'I'GTJ-.\ C'TACG(iCG(iC GGCCJ-.\GCJ-.\GG (iCGTGTTCGG CGGCGGCACC J1 ..... Z'1GCTGACC(i 
?: ~~~ 4 l TCCT .. Z\CGTCA GCCCP ... AGGCT GCCCCCTCGG TCACTCTGTT CCCGCCCTCT TCTGCGGCCG 
3 3 Ci :l GTGGCGGTGG CTCCGGCGGA GGTGGGTCCG GTGGCGGCGG ATCAGGTGGG GGTGGATCAG 
3.?.61 GCGGTGGAGG TTCCGGTGGC GGGGGATCAG ACAAJ\ .. ACTCA CACATGCCCA CCGTGCCCAG 
3 ~121 CACCGGf"'.u.L~CT CC'I'GGGCGGA CCGTC.Z-\.GTCT TCCTCTTCCC CCCl-\1VJ-\CCC .Z:.~i-\.GGACl-\.CCC 

1! 81 TCA'I'GA'I'CTC CCGGi-\.CCCC'I' Gl-\.GGTC.Z:.~CAT GCGTGGTGGT GGi-\.CGTGl-\.GC CACG.Z:.~i-\.GACC 

6Ci1 CGCGGGAGGA GCAGTACAAC .. Z\GC .. Z\CGT.ACC GTGTGGTCAG CGTCCTCACC GTCCTGCACC 
6 6 l AGGACTGGCT GAATGGC .. Z\AG GAGTACAAGT GCAAGGTCTC CAACA .. Z\AGCC CTCCCAGCCC 
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3 72 l CCATCGAGAA AACCATCTCC AAAGCCAAAG GGCAGCCCCG AG_LJ..J\CCACAG GTGTACACCC 
3 '"! 81 TGCCCCCl~TC CCGCGl-\TGl-\G CTGi-\.CCAi\.GA 1-\CCl-\GGTC.Z-.\.G CCTGACCTGC CTGGTC.Z-\.iV\.G 
3 8 ~11 GCT'I'CT...Z\.TCC Cl-\GCGAC]}_,_TC GCCG'TGGJ-\GT (iGGAGJ1 .. GCA...Z\. TGGc;c1}_,_(iCCG G...Z\.Gi\ACi\ACT 
?: 9 0 l ?.CAAGACCAC GCCTCCCGTG TTGGACTCCG ACGGCTCCTT CTTCCTCTAC AGCAP.GCTCA 
3 96 :l CCGTGGAC~Z\.A GAGCAGGTGG CAGCAGGGGA ACGTCTTCTC ATGCTCCGTG ?.TGCATGAGG 
4 02 l CTCTGCACAA CCACTACACG CAGAAGAGCC TCTCCCTGTC TCCGGGTAl~J\ TGA 

FIX-068 amino acid sequence. Signal sequence is shown in dotted underline,. 
propeptide is doL1ble underlined, link.er region connect:inq ::;CES to F'c: res1ion 
i_s underli.ned, and 11.nker with proprotei_n convercase processing s1.tes j_s 
sbo1,-;n in bol.t..:J 

DNA 

f~QRYJ..JivJ1~1-S__F; __ ;!2.QJ::1IJ::J_~-~~J::1 __ QYJ_JJ.i£f~~-c;TV FI1DHBNMJKT LNRPKRYNSG KLEEFVQGNL 
61 ERECMEEKCS FEEAREVFEN TERTTEfl~KQ YVDGDQCESN PCLNGGSCKD DINSYECWCF 

121 F'GF'EGKl\JCEL DV'I'CNIKl\JGR CEQF'ClG\J:::...z:~D NK'VVCSCTEG YRLJ-.\ENQKSC EPA\TPFPCGR 
~:_ 81 VSVSQTSKLT RAETVFPDVD Y\i}JSTEAETI LDNITQSTQS FNDFTR\l\TGG ED.AKPGQFPW 
~~~41 Q\.T\7LNGKVDA FCGGSI"VNEK WIVTAAHC\TE TGVK.IT\7\lAG EHNIEETEHT EQKRINIRII 
301 PHHNYNAAIN KYNHDI.il.LLE LDEPLVLNSY VTPICIADKE YTNIFLKFGS GYVSGWGRVF 
3 61 HKGRSi\.LVLQ YLRVPLVDRZ-\. TCLRSTKF'TI YNNMFCAGFH EGGRDSCQGD SGGPHVTEVE 
'121 GTSFLTGIIS WGEECJ-\MKGK YGIYTKVSRY llNWIKEKTKL TDKTHTCPPC PAFELLGGPS 
~1ti1 \7F'LF'PPKP1ZD TLMI SRTPE\T TC\T\/VD\TSHE DPEVKF'N~t.JYV DGVE'VHN.._Z:~KT KPREEQYI-JST 
54 l YR\7\lSVLTVL EQDWLNGKEY KCK.VSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT 
601 KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ 
661 GNVFSCSVMH El-\LHNHYTQK SLSLSPGKRR RRSGGGGSGG GGSGGGGSGG GGSGGGGSGG 
721 GGSRKRRKRi\. QVQLQESGGG LVQPGGSLRL SClJ-\SGFMFS RYAMSWVRQi-\. PGKGPE~~VSG 

"ltil IS(iSG(iSTYY ...Z\.D::;'VK(iRFT\T SRDNSKN'TLY LQMNSLRJ-.\ED TAVYYCARG...Z\. TY'T::;H.SD'VPD 
8/±1 QTSFDY.WGQ(i TL\TTVSSGSA SAPKLEE(iEF' SE_.L\RVSEL'I'Q DPl1VSVJ-.\LGQ TVRITCQGDS 
9Ci1 LRNFYASWYQ QK.PGQAPTL\T IYGLSKR.PSG IPDRFSP .. SSS GNTASLTITG ?~Q.AEDEADYY 
961 CLLYYGGGQQ GVFGGGTKLT VLR.QPKAAPS VTLFPPSSAA GGGGSGGGGS GGGGSGGGGS 

1021 gg_QQ0_QQg_Q_$ ____ DK.THTCPPCP APELLGGPSV FLFPPKPKDT LMISR.TPEVT C\T'vT\JDVSHED 
1081 PEVKFN~ffVD G\IEVHNAKTK PREEQYNSTY RVVSVLTVLH ODWLNGKEYK CK\ISNK.ALPA 
ll/±1 PIEKTISK.i0.K GQPREPQVYT LPPSRDELTK NQVSLTCLVK GFYPSDIAVE WE:::NGQPENN 
:l 2Ci:l YKTTPP\TLDS DGSFFLYSKL T\TDKSRWQQG 1\f\TFSCSVMHE ALENHYTQKS LSLSPGK* 

sF::quence for FIX--088 
1 .Z:.'>o.TGCi-\.GCGCG TGf1}\Cl-\TGA'I' Cl-\.TGGC.l\Gf"'>.J.L'>o. TCACCAGGCC TCi-\.TCi-\.CCAT CTGCCTTTTA 

61 GGJ-.\Tl1'TCTl}_,_C TCAGTGCTGA 1~_,_TGTACJ1 .. (iGT 'TTG'TTTCC'I'T 'I"I'TT'J1 ..... z.~~\TA CAT'I'GAGT.AT' 
l 21 GCT'I'GCCTTT' Tl-\G_.L\TATAC;A .AAT.AT'CTGAT (iC'I'(i'I'CT'TCT TCACT1~J"l.J.Z:~TT TTGATTACAT 
l.8 l GP .. TTTGACAG CAATP .. TTGAA GAGTCT?~AC?~ GCCAGCACGC AGGTTGGTAA GTACTGTGGG 
241 AACATCACAG ATTTTGGCTC CATGCCCTAA AGAGAAATTG GCTTTCAGAT TATTTGGATT 
.?.Dl AP..J' .. J,_ACAT:i:.AG ACTTTCTTAJ\_ GAGATGTAAA ATTTTCATGA TGTTTTCTTT TTTGCTAAl-\A 
3 61 CTJ-\J' .... AGf"'>.J.L'>o.TT i-\.T'I'CTTTTl-\C i-\.TTTCl-\.GT'I'T TTCTTGi-\.TCi-\. 'I'GlJ-\iV\.CGCC .P>o.i-\.Cl-\.iV'.,,1-\.TTC 
~121 TGl"l.J.Z:~TCGGCC l~~\GAC;GTA'I' .AATTCAGGTA l"l.J.Z:~TTGGl~\G.A GTTTGTTCJ1.._.z.1 GGGi\ATCTAC; 
4 8 l ?~GAGP .. GAATG TATGGA?~GAA AAGTGT?~GTT TTG.AAGAAGC ACGAG~Z\.AGTT TTTG?~~Z\A?~CA 

541 CTGAAAG?~~Z\C ~Z\.ACTGAATTT TGG~Z\.AGCAGT ATGTTG~Z\TGG AGATCAGTGT G~Z\GTCCAATC 
6Dl CATGTTT.D:.AA TGGCGGCAGT TGCAAGGATG ACATT.D:.ATTC CTATGl-\ATGT TGGTGTCCCT 
661 TTGGATTTGA i-\.GGiV'J-\GlJ-\C TGTGi\.l-\.TTl-\.G 1-\TGTf"'>.J.L'>o.CA'I'G 'I'i\J'.,,CATTf"'>.J.L'>o.G .P>o.i-\.TGGCl-\.GAT 
"721 Gcc;AGCAGTT' T'TGT1~J'llv~J'l'I' .AGTGCTGJ-.\TA ACAAGGTGGT TTGCTCC'I'GT AC'TG...L\GGGAT 
7 81 ATCG.ACTTGC 1~.i.e;p.J1 ..... z.~\CCJ-.\G AAGTCC'I'(i'I'G l-~\CCAGCAGT GCCJ-.\TT'TCCA TGTGGAAGAG 
841 TTTCTGTTTC ~Z\CAAACTTCT ~Z\AGCTCACCC GTGCTG~Z\GAC TGTTTTTCCT G~Z\TGTGGACT 
9Dl ATGTl-\AJ\_TTC TACTGAAGCT GA.D:.ACCATTT TGGAT.D:.ACAT CACTCl-\AJ\_GC ACCCAATCAT 
961 TTAATGACTT CACTCGGGTT GTTGGTGGAG AAGATGCCAA ACCAGGTCAA TTCCCTTGGC 

1021 AGG'I'TG'I'TTT Gl-\J' .... TGGTi-\.i\.l-\. G'I'TGl-\TGCAT TCTG'I'GGl-\GG CTCTATCGTT iV'.,,TG.Z:.v"'-\.f"'>.J.Lv"'-\.T 
1081 GGJ-.\TTGT...L\AC 'T(iCTGCCCJ-.\C TGTGT'I'Gl"l.J.Z:.J1.. CTGGTGTTAA ... z:v1 .. T'TACJ-.\GTT GTCGCAGGTG 
1 ~:_41 AACATAAT~Z\T TGAGGAGACA GA?~CATACAG AGCAA?~~Z\GCG AAATGTGATT CGAATTATTC 
l ~~~ D l CTCACCACAA CTAC~Z\.ATGCA GCTATT?~AT?~ AGT.ACAACCA TG~Z\C?~TTGCC CTTCTGG?~~Z\C 

1261 TGGACGAACC CTTAGTGCTA AACAGCTACG TTACACCTAT TTGCATTGCT GACAAGG.D:.AT 
13 21 .Z:.'>o.CACGl~.Z-\.CAT CTTCCTCAi\.l-\. T'I'TGGATCTG GCTA'I'GI'J-\1'..,_G TGGCTGGGGA AGl-\GTCTTCC 
1.3 81 ACJ-~\.AGGGA(i ATCAGCTT'TA GTTCT'I'CAGT J-.\CC'T'l\L\GAGT 'I'CCJ-.\CT'TGTT GACCGAGCCJ-.\ 
1~1~11 CATGTC'I'TCG .A'TCTAC...LV~J'lG T'I'CACCA'TCT A'I'AACJ1.._.Z'1CAT GTTCTGTGCT GGCTTCC...L\TC; 
l5D l ?~~Z\GG~Z\GGTAG AGATTC?~TGT CAAGGAGAT?~ GTGGGGGACC CC~Z\TGTTACT GAAGTGG?~~Z\G 
1561 GGACCAGTTT CTT.D:.ACTGGA ATTATTAGCT GGGGTGl-\AGA GTGTGCAATG Al-\AGGCA.D:.AT 
1621 ATGGl-\ATATA TACCl-\AGGTG TCCCGGTATG TCAACTGGAT TAAGGl-\AJ\_.DJ'>.. ACAAAGCTCA 
16 81 CTGACl-\J'"'>.J.Lv"'-\.C TCl-\.CACATGC CCACCGTGCC CAGCTCCGGA 1-\.CTCCTGGGC GGACCG'I'CAG 
1 ., ~11 TCT'I'CC'I'CTT' CCCCCC...LV~J"l.J.z:~ CCCl~\GGJ-.\CA CCCTCATGAT CTCCCG(il--\CC CC'TG...L\GGTCA 
l 8 D l C~Z\TGCGTGGT GGTGGACGTG AGCCACGAAG ACCCTGAGGT C?~~Z\GTTCAAC TGGT?~CGTGG 

1861 ACGGCGTGGA GGTGCATAAT GCC~Z\.AGACAA AGCCGCGGG~Z\ GGAGCAGT?~C ?~~Z\CAGCACGT 
l 92 l ACCGTGTGGT CAGCGTCCTC ACCGTCCTGC ACCAGGACTG GCTGAATGGC .D:.AGGAGTACA 
19 81 AGTGCJ-\J' .... GGT CTCClJ-\ClJ-\f'..._ GCCCTCCCl-\.G CCCCCATCGA Gi\l'J-\ACCATC TCCl-V\l'.,,GCCl-\ 
2 0 ~11 ...LV~_,_(iGGCAGCC CCG_.L\GA_.L\CCA CAGG'TGTJ-.\CA CCCTGCCCCC ATCCCGC;GAT GAGCTGACCA 
2l01 AGJ-~\CCAGGT CAGCC'TG,ACC TGCCTGGTCA l-~\GGCTTC'I'A 'I'CCCAGCG_.L\C _.L\TCGCCGTGG 
2~:_61 AGTGGGAG~Z\G CAATGGGCAG CCGGAGA.ACA ACTAC?~~Z\GAC CACGCCTCCC GTGTTGGACT 
2221 CCGACGGCTC CTTCTTCCTC TACAGCAAGC TCACCGTGGA CAAGAGCAGG TGGCAGCAGG 
2281 GGAACGTCTT CTCATGCTCC GTGATGCATG AGGCTCTGCA C.D:.ACCACTAC ACGCAGAAGA 
2 3 ~11 GCC'I'CTCCCT GTCTCCGGG'I' Al-V\GGTGGCG GCGGl-\.TCl-\GG TGGGGGTGGA TCl-\GGCGGTG 
2~101 GAGGT'TCCG(i 'T(iGCGGGGGA TCAGACAl"l.J.Z:.J1 .. CTCJ-.\CACA'I'G CCCJ-.\CCGTGC CCAGCACCTG 
2461 AACTCCTGGG ~Z\GGACCGTCA GTCTTCCTCT TCCCCCCAJLZ\ ACCCAAGG?~C ?~CCCTCATGA 
~; 52 l TCTCCCGGAC CCCTGAGGTC ACATGCGTGG TGGTGGACGT G?~GCC~Z\CGAA GACCCTG?~GG 
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2.581 TCAJ\ .. GTTCAA CTGGTACGTG GACGGCGTGG AGGTGCATAA TGCCAAGACA .~GCCGCGGG 
2641 AGGAGCAGTi\. C.l\.l-\.CAGCACG TACCGTGTGG TC.l-\GCGTCCT CACCGTCCTG Ci-\.CCAGGACT 
2.,Cl1 GGC'I'Gl'l}\.TGG CJ-\}~GGAGTAC ...Z\....Z\.GTGCAJ-\GG TCTCCJ1 ..... Z'1CAl1 AGCCCTCCC...Z\. GCCCCCATCC; 
~; 76 l ?~GAJLZ\.ACCAT CTCC~Z\.A?~GCC AAAGGGCAGC CCCGAGAACC ACP .. GGTGTAC ACCCTGCCCC 
2 8 :~'. :l CATCCCGCGA TGAGCTGACC P .. AG~Z\.ACC.AGG TC?~GCCTGAC CTGCCTGGTC ?~~Z\AGGCTTCT 
2881 ATCCCAGCGA CATCGCCGTG GAGTGGGAGA GCAATGGGCA GCCGGAGJ.\-P~ .. C .~CTACAAGA 
2 941 CCl-\CGCCTCC CGTGTTGGl-\C TCCGi\.CGGCT CCTTCTTCCT CTACAGCf1}\G CTC.Z-\.CCGTCG 
3001 1-\C.l\.l-\.Gi\.GCAG GTGGC.l\.GCi\.G GGGlJ-\CGTCT TCTC.l-\.TGCTC CGTGl~TGCAT GAGGCTCTGC 
~; 0 61 l· .. Cl-\1i.CCACT'A CACGCJ-\G.P~\G l}_,_GCCTCTCCC 'TGTCTCC(iGG TJ1 ..... z.~\GG'TGGC GGTGGC'I'CCG 
3 ~:_ :~'. :l GCGGAGGTGG GTCCGGTGGC GGCGGATCAG GTGGGGGTGG ATCAGGCGGT GGAGGTTCCG 
3 !.8 l GTGGCGGGGG ATCAGCGCAG GTGCAGCTGC AGGAGTCTGG GGGAGGCTTG GTACAGCCTG 
3241 GGGGGTCCCT GAGACTCTCC TGTGCAGCCT CTGGATTCAT GTTTAGCAGG TATGCCATGA 
3301 GCTGGG'I'CCG CCAGGCTCCl-\. GGGAJ-\GGGGC Cl-\.Gi\.GTGGGT CTCi\.GGTl-\.TT AGTGGTAGTG 
~; .3 61 GTGGTJ-\GTl}_,_C l}_,_T...Z\.CTJ-\CGCA GACTCCGTGA 1-\GGGCCG(i'I'T CACCGTCTCC AGAGAC...Z\J1 .. TT' 
34:~'.1 CCAAGAACP .. C GCTGTATCTG CAP~P-... TGA.ACA GCCTG?~GAGC CGAGGACACG GCTGTATATT 
?:481 ?~CTGCGCCCG GGGCGCCP .. CC TACACC?~GCC GGAGCGACGT GCCCG~Z\CCAG ACCAGCTTCG 
3541 ACTACTGGGG CCAGGGAACC CTGGTCACCG TCTCCTCAGG GAGTGCATCC GCCCCAAAGC 
3601 TTGl-\.i-\.Gl-V\GG TGf1}\TTTTC1-\. Gl-V\GCACGCG Tl-\.TC'I'GAJ-\CT Gl-\CTCi-\.GGAC CCTGCTGTGT 
3 6 61 CTGTGGCCTT GGGACl-\GACA GTCi-\.GGATCA CATGCCi-\.i\.GG 1-\.GACAGCCTC .Z:.">o.Gl~1-V\C'I'TTT 

3 ·7 21 ..L\T(iC1".}J'l.GCTG G'TACCAGCAG .P1...Z\.GCCAGGAC AGGCCCC'TAC TCTTGTc ... z:~TC TA'TGGTTT1".}J'l. 
?: 78 l GT.AJLZ\.AGGCC CTC?~GGG~Z\TC CCAGACCGAT TCTCTGCCTC C?~GCTC.AGGA AACAC~Z\GCTT 

3841 CCTTGACCAT CACTGGGGCT CAGGCGGAJ\_G ATGAGGCTGA CTATTACTGC CTGCTGTACT 
39.'Jl ACGGCGGCGG CCAGCAGGGC GTGTTCGGCG GCGGCACCAA GCTGACCGTC CTACGTCAGC 
3 9 61 CCl-\.!1.GGCTGC CCCCTCGGTC i-\.CTCTGTTCC CGCCCTCT'I'C 'I'GCGGCCTGi-\. 

FIX--088 a.rn-!.nc; aci.t~J. secp1e:nc'.e. s-!_qna1 sequenc:e is sbc:\,•In in do~:ted unde:r_-line 1 

prc;peptide is d(Jub.le underJ.ined! 1-!.IJ.ke;_- connectinq both Fe reqion;:> i;:> 
underJine~.-1 and li.nker_- ccnnF::cting the Fe region to SCE5 is i.n bold 

1 MQR.Yi'.:J.(".)):_('!1'\~ .. ?.EQ_J;,J '.f:J.\=.~;L.- .9.¥1.~!3}\~_<;'.TV FLDHENANKT LNRPKR"v"NSG KLEEFVQGNL 
61 ERECMEEKCS FEEAREVFEN TERTTEfl~KQ YVDGDQCESN PCLNGGSCKD DINSYECWCF 

121 F'GF'EGKl\J"CEL DV'I'CNIKl\JGR CEQF'C1G\J:3AD NK'VVCSCTEG YRLJ-\ENQKSC EPA\TPFPCGR 
~:_ 81 VSVSQTSKLT R.AETVFPDVD Y\i}JSTEAETI LDNITQSTQS FNDFTR\T\TGG ED.AKPGQFPW 
241 QVVLNGKVDA FCGGSI\l!\fEK WIVTAAHCVE TGVK.IT\7\lAG EHNIEETEHT EQKR.i.JVIRII 
301 PHHNYNAAIN KYNHDI.il.LLE LDEPLVLNSY VTPICIADKE YTNIFLKFGS GYVSGWGRVF 
3 61 HKGRS.t\LVLQ YLRVPLVDRl-\. TCLRSTKF'TI YNNMFCAGFH EGGRDSCQGD SGGPHVTEVE 
~121 GTSFLT'GII:3 W(iEECJ-\MKGK YGIYTK\7:3RY Vl\J"WIKEKTKL 'I'DK'THTCPPC PAPELLGGPS 
481 VFLFPPKPKD TLMISRTPE\T TC-V\..T\7DVSHE DPEVKFN111JYV DGVEVENAKT KPREEQYNST 
54 l YR\7\lSVLTVL EQDWLNGKEY KCK.VSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT 
601 KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ 
661 GNVFSCSVMH El-\LHNHYTQK SLSLSPGK52g ___ QS_2QS!.:-:!9_2529 ___ 52g_§Qg_QQ§.DK THTCPPCPi-\.P 
721 ELLGGPSVFL FFPKPKDTLM ISRTFEVTCV \IVDVSHEDPE VKFNWY\IDGV EVHNAKTKPR 
·7ti1 EE·'.,":JYN:3'I'YR"V VSVLTVL:tH,-:JD WLNGKEYKCK VSNK...Z:~LPJ-\PI EKTI SKAKGQ PREPQVYTLP 
84 l PSRDELTJ(NQ VSLTCT_.-VTCGF YPSDI A'lEWE SNGQPEN1\fYK TTPP'lLDSDG SFFLYSKLTV 
901 DKSRWQQGNV FSCSVMHEAL HNHYTQKSLS LSPGK.GGGGS GGGGSGGGGS GGGGSGGGGS 
961 GGGGSAQVQL QESGGGLVQP GGSLRLSCAA SGFMFSRYAM SWVRQAPGKG PEWVSGISGS 

1021 GGSTY":iADSV KGRFTVSRDN SKl\fTLYLQMN SLRJ-\EDTAVY YCARGATYTS RSDVPDQTSF 
lOtil DYWGQ(i'I'LVT' vs::;GSASAPK LEEGEFSEAR VSEL'I'QDPAV ::;'VALGQT\TRI TCQGDSLRNF 
ll/±1 YASWYQQKP(i QAPTLVIYGL SKRP:3GIPDR F'::;.As::;SGN'I'A SLTITGJ-\QAE DEADYYCLLY 
1201 YGGGQQG-V"FG GGTK.LTVLRQ PKP~~Z\PSVTLF PPSSAP~* 
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1 .Z:.">o.TGCi-\.GCGCG TGf1}\C.t\TG.t\'I' Cl-.\.TGGC.l\Gl"'>.J.'-°'o. TCACCAGGCC TCi-\.TCi-\.CCAT CTGCCTTTT.t.\ 
61 GGJ-\TA'TCTAC TCAGTGCTGA ATGTACAC;GT 'TTG'TTTCC'I'T 'I"I'TT'J1 ..... z.~~\TA CAT'I'GAGTAT' 

::.n GCTTGCCTTT TAGATATAGA .il.AT.il.TCTGl'.T GCTGTCTTCT TCACTAAATT TTGl'.TTl'.CAT 
l.8 l G~Z\TTTGACAG CAAT~Z\TTGAA GAGTCT?~AC?~ GCC.AGCACGC AGGTTGGTAA GTACTGTGGG 
241 AACATCACAG ATTTTGGCTC CATGCCCTAA AGAGAAATTG GCTTTCAGAT TATTTGGATT 
301 .Z:.">o.i-\I~1-\.i-\.Cl-VV.,,G ACTTTCTTi\1-\. Gl-\.GATGTl-\.t"'>.J.'-">o. .t\'I'TT'I'CATGA TGTTTTC'I'TT TTTGCTl"'>.J.'-">o.i-\~A 

.3 61 CTJ-\}~AGi\ATT AT'I'CT'TTTJ-\C ATTTCAGT'I'T 'TTC'TTGATCA 'I'G.P~\f1..,_Z'1CGCC ..L\Ac ... z:v1 ..... Z'1J-\TTC 
~i 21 TGl'l.J.Z:~TCGGCC .P~~\GAC;GTA'I' AATTCAGGTA l'l.J.Z:~TTGG.P~\GA GTTTGTTCJ1 ..... z.1 GGGi\ATCTAC; 
4 8 l ?~GAG~Z\GAATG TATGGA?~GAA AAGTGT?~GTT TTG.AAGAAGC ACGAG~Z\.AGTT TTTG?~~Z\AP~C.A 

541 CTGAAAGAAC _Z\.ACTGAATTT TGG_Z\.AGCAGT ATGTTGATGG AGATCAGTGT GAGTCCAATC 
6.'Jl CATGTTT.D,.AA TGGCGGCAGT TGCAAGGATG ACATT.D,.ATTC CTATG_Z\.ATGT TGGTGTCCCT 
661 TTGGATTTG.t\ i-\.GGiV'J-\G.PJ-\C TGTGi\1-\.TTl-\.G 1-\TGTl"'>.J.'-°'o.CA'I'G 'I'iV\.CATTl"'>.J.'-°'o.G .P>o.i-\.TGGCl-\.GAT 
"721 Gcc;AGCAGTT' T'TGT1".}J'l..Pv"}J'l.'I' AGTGCTGJ-\TA ACAAGGTGGT TTGCTCC'I'GT AC'TGAGGGAT 
78 l ?~TCG~Z\CTTGC AGAP~~Z\.ACC.AG AAGTCCTGTG AACCAGCAGT GCC.ATTTCCA TGTGG~Z\AG~Z\G 

841 TTTCTGTTTC ~Z\CAAACTTCT ~Z\AGCTCACCC GTGCTG~Z\GAC TGTTTTTCCT G~Z\TGTGGACT 
9.'Jl ATGTl\AJ\_TTC TACTGAAGCT GA.D,.ACCATTT TGGAT.D,.ACAT CACTCl\AJ\_GC ACCCAATCAT 
961 TTl-\.!1.TGACTT CACTCGGGTT GTTGG'I'GGl-\.G 1-\.!1.Gl-\TGCCl-\.i-\. 1-\.CCl-\GGTC.Z:.v"'-\. TTCCCT'I'GGC 

1021 ..L\G(i'I'T(i'I'TTT' Gl-~\TG(iT1".}J'l.J.z:~ G'I'TGJ-\TGCAT TC'I'(i'I'GGJ-\GG CTCTATCGTT J1 ..... Z'1'TG.l-\J."}_,_li__l-\J."}_,_T 
1081 GGJ-\TTG'l\L\J."}_,_C T(iCTGCCCJ-\C TGTGT'I'Gl'l.J.z:v1.. CTGGTGTTAA ... z:v1 .. T'TACJ-\GTT GTCGCAGGTG 
1 ~:_41 AACATAAT~Z\T TGAGGAGACA GAP~C.ATACAG AGCAAP~~Z\GCG AAATGTGATT CGAATTATTC 
12.'Jl CTCACCACAA CTAC_Z\.ATGCA GCTATTAATA AGTAC.D,.ACCA TGACATTGCC CTTCTGGAAC 
1261 TGGACGAACC CTTAGTGCTA AACAGCTACG TTACACCTAT TTGCATTGCT GACAAGG.D,.AT 
13 21 .Z:.">o.CACGl~1-\.CAT CTTCCTCAi\1-\. T'I'TGGATCTG GCTA'I'GTl-\.!1.G TGGCTGGGGA AGl-\GTCTTCC 
1.381 ACJ-~\AGGGA(i ATCAGCTT'TA GTTCT'I'CAGT 1-\CC'TTAGAGT 'I'CCJ-\CT'TGTT GACCGAGCCJ-\ 
1441 CATGTCTTCG ~Z\TCTACAAAG TTC~Z\CCATCT AT?~AC?~~Z\CAT GTTCTGTGCT GGCTTCCATG 
15.'J l ?~~Z\GG~Z\GGTAG AGATTC?~TGT CAAGGAGAT?~ GTGGGGGACC CC~Z\TGTTACT GAAGTGG?~~Z\G 
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1.561 GGACCAGTTT CTTAACTGGA ATTATTAGCT GGGGTGAAGA GTGTGCAJ\_TG .~AGGCAAAT 
16 21 ATGGlJ-\Tl~Ti\. Ti\.CClJ-\GGTG TCCCGGTl1TG TC.l\.1-\CTGG.l-\.T TiV\.GGlJ-\J'"'>.J.L'>;.i-\. .Z:.'>o.Cl~1-'v\GCTCl-\ 

l 74 l TCTTCCTCTT CCCCCC?~~Z\.AA CCCAAGGAC?~ CCCTCATGAT CTCCCGGACC CCTG?~GGTCA 
:l 8Ci:l CATGCGTGGT GGTGGACGTG P .. GCCACG.AAG ACCCTGP .. GGT CAAGTTCAP~C TGGTACGTGG 
1861 ACGGCGTGGA GGTGCATl\AT GCCAAGACAA AGCCGCGGGA GGAGCAGTAC .~CAGCACGT 
1921 ACCGTGTGGT Ci\.GCGTCCTC i-\.CCGTCCTGC 1-\CCl-\GGi-\.CTG GCTGiV\.TGGC 1-\.i-\.GGAGTACl-\ 
19 81 1-\GTGC.l\.l-\.GGT CTCCi-\i\Ci-\I~1-\. GCCCTCCCAG CCCCCATCGA Gl-\.i-\.i\}\CC.Z-\.TC TCCl1.l~i-\.GCC.l\. 

2(l/±1 J1 ..... z\.GGGCAGCC CCGJ1 .. GJ-\J1 .. CCA CAGGTGTACJ1 .. CCC'TGCCCCC }\.TCCCGGG_AT Gl~_,_(iCTG ... Z:~CCJ-\ 
2~:_Ci1 AGAACCAGGT CAGCCTGACC TGCCTGGTCA AAGGCTTCTP-... TCCCAGCG?~C ?~TCGCCGTGG 
2 !.6 l AGTGGGAGAG CAATGGGCAG CCGGAGAACA ACTAC.~GAC CACGCCTCCC GTGTTGGACT 
2221 CCGACGGCTC CTTCTTCCTC TACAGCAAGC TCACCGTCGA C.~GAGCAGG TGGCAGCAGG 
2 2 81 GGi\.l-\.CGTCTT CTCl~TGCTCC GTGATGCl-\TG i\.GGCTCTGCA C.l\i-\.CCi-\.CTAC ACGC1-\Gf1}\G.l\. 
2 .3 /± 1 GCCTC'TCCCT GTCTCCGGGT 1~_,_P• ... AG(iCG(i'I'G GCGGT'I'CAGG 'I'GGJ-\GGJ-\GGG 'I'CAGGCGGTG 
24Ci1 GTGGA TCCGG CGGGGGCGGA TCCGGTGGCG GAGGGTCAGG CGGTGGCGGP.. TCAGCCTGCA 
~:46 l CCGAGCGGAT GGCCCTGCAC AACCTGTGCG GTGGCGGTGG CTCCGGCGGA GGTGGGTCCG 
2521 GTGGCGGCGG ATCAGGTGGG GGTGGATCAG GCGGTGGAGG TTCCGGTGGC GGGGGATCCG 
2 5 81 1-\C.l\.l-.\.i-\.i\.CTCl-\ Cl-\Cl-\TGCCCl-.\. CCGTGCCCAG Cl-\.CCGGlJ-\CT CCTGGGCGGA CCGTCi-\.GTCT 
2641 TCCTCTTCCC CCCiV'J-\ACCC i-\.AGGl-\CACCC TCl-\TGl~TCTC CCGGACCCCT Gi-\.GGTCl-\.CAT 
2.,Cl1 GC(i'I'G(i'I'GGT' GGACGTGA(iC CACGJ.\.P• ... Gl-\CC C'I'GAGGTCA/1 GTTC...L\AC'I'GG Tl1CGTGG_AC(i 
~; 76 l GCGTGGAGGT GCATP ... ATGCC AAGACA?~AGC CGCGGGAGGA GCP .. GTP .. CAAC AGCACGT?~CC 
2821 GTGTGGTCAG CGTCCTCACC GTCCTGCACC AGGACTGGCT G.~TGGCAAG GAGTACAAGT 
2 8 8 l GCAJ\_GGTCTC CAACl\AAGCC CTCCCAGCCC CCATCGAGAA AACCATCTCC .~AGCCAAAG 
2 941 GGCAGCCCCG i-\.Gl-'v\CCACl-\G GTGTACACCC TGCCCCCATC CCGGGATGl-\G CTGl-\.CCl-'v\Gl-\ 
30Cl1 ...L\CCAG(i'I'Cl1G CCTGACCT(iC C'I'GG'TCAJ.\.P• ... G (iCTTCTl1'TCC CAGCGACATC GCCGTGG_AGT 
?: 06 l GGGAGAGCAA TGGGCAGCCG GAGAAC?~ACT ACA.AGACCAC GCCTCCCGTG TTGG?~CTCCG 
3 ~:_ :~'. 1 ACGGCTCCTT CTTCCTCTAC P .. GCP ... AGCTCA CCGTGG~Z\CJLZ\ GAGCAGGTGG C~Z\GCAGGGGA 
3 !.8 l ACGTCTTCTC ATGCTCCGTG ATGCATGAGG CTCTGCACAA CCACTACACG CAGAAGAGCC 
3241 TCTCCCTGTC TCCGGGTlJ-\.!1. TGl~ 

F'IX-089 amino acid sequenc:e. Signal sequence is shovln in dotted L1nderline 1 

prc;pept.ide is d(Jub.le underJ.ined.! 1-!.IJ.ke;_- reg-i.ons connecting 031 tc; Fe regions 
are underlined, and 081 peptide is italicized 

f~QRYJ..JivJ1~1-S.F; __ ;!2.QJ::1IJ::J_~-~~J::1 __ QYJ_JJ.i£f~J?-c;TV FI1DHBNMJKT LNRPKRYNSG KLEEFVQGNL 
61 ERECMEEKCS FEEAREVFEN TERTTEfl~KQ YVDGDQCESN PCLNGGSCKD DINSYECWCF 

121 F'GF'EGKl\JCEL DV'I'CNIKl\JGR CEQF'C1G\J:3AD NK'VVCSCTEG YRLJ-\ENQKSC EPA\TPFPCGR 
~:_ 81 VSVSQTSKLT RAETVFPDVD Y\i}JSTEAETI LDNITQSTQS FNDFTR\T\TGG ED.AKPGQFPW 
~~~41 Q\.T\7LNGKVDA FCGGSI"VNEK WIVTAAHC\TE TGVK.IT\7\lAG EHNIEETEHT EQKRINIRII 
301 PHHNYNAAIN KYNHDI.il.LLE LDEPLVLNSY VTPICIADKE YTNIFLKFGS GYVSGWGRVF 
3 61 HKGRSALVLQ YLRVPLVDRl-\. TCLRSTKF'TI YNNMFCAGFH EGGRDSCQGD SGGPHVTEVE 
'121 GTSFLTGIIS WGEECJ-\MKGK YGIYTKVSRY llNWIKEKTKL TDKTHTCPPC PAFELLGGPS 
~itil 'VF'LF'PPKPlZD TLMISRTPE\T TC\T\/VD'VSHE DPEVKF'N~t.JYV DGVE'VHNAKT KPREEQYI-JST 
54 l YR\7\lSVLTVL EQDWLNGKEY KCK.VSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT 
601 KlJQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ 
661 GNVFSCSVMH EALHNHYTQK SLSLSPGKGG GGSGGGGSGG GGSGGGGSGG GGSGGGGSAC 
'"! 2 1 'I'ERfvl}lLHJVLC .QQQ!.:-:!.£.Q!.:--:!9_Q_$.. ___ gS2g_g_$_Q!.:--:!QQ_2 ___ gS2g_g_$..g_gQg_§ DKTHTCPPC P l-~PELLGG PSV 
"ltil F'LFPPKPKDT' LMISRTPEV'I' C\T\T\'DVSHED PEVKF'l\JWYVD G'VEVHNAKTK PREEQYNSTY 
84 l R\.T\7SVLTVLH QDWLNGKEYK CKVSNKP~LP?~ PIEK.TISKAK GQPREPQVYT LPPSRDELTK. 
9CU NQVSLTCLVK. GFYPSDIAVE WESNGQPEJ\ll-J YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 
96 l i.JVFSCSVMHE ALHNHYTQK.S LSLSPGK* 

DNJ-\ .sequence for FIX-090 
1 f1 .. TGCl1GCGC(i T(; ... z:v1 .. CJ-\TGJ-\T CATG(iCJ1 .. c;pJ1.. 'TCACCAG(iCC 'I'Cl1'TCl1CCAT CT(iCCT'I'TTJ-\ 

61 GGATATCT~Z\C TCAGTGCTGA ~Z\TGTACAGGT TTGTTTCCTT TTTTAAAAT~Z\ C~Z\TTGAGTAT 
!.2 l GCTTGCCTTT TAGATATAGA AATATCTGAT GCTGTCTTCT TCACT_LJ..."Afa_TT TTGATTACAT 
181 GATTTGACAG CAJ\_TATTGAA GAGTCTAACA GCCAGCACGC AGGTTGGTAA GTACTGTGGG 
2 ~11 .Z:.">;.i-\.Cl-\.TCl-\.CAG ATTTTGGCTC Cl-\.TGCCCTf"'>.J.L~ AGAGl-'vV .... TTG GCTTTCAGAT TATTTGGl~TT 

361 CTAAAGA?~TT ~Z\TTCTTTTAC ~Z\TTTCAGTTT TTCTTG~Z\TC~Z\ TGAAAACGCC ?~~Z\CAAAATTC 
42 l TGAATCGGCC AAAG~Z\GGTAT AATTCAGGT?~ AATTGGAAGA GTTTGTTCAA GGGA?~TCT~Z\G 

481 AGAGAGAATG TATGGAAGAA AAGTGTAGTT TTGAAGl\AGC ACGAGAAGTT TTTG.~AACA 
5~11 CTGl-\.i-\..t\GiV\.C lJ-\CTGAl~TTT TGGlJ-\GCl-\GT ATGTTGATGG AGi-\.TCi-\.GTGT GAGTCCf"'>.J.L~TC 

601 CATGTTTl-\i-\..t\ TGGCGGCAGT TGCi-\..t\GGATG 1-\C.l\TTl-\i-\.TTC CTATGlJ-\TGT TGGTGTCCCT 
6 61 TTC;GAT'I'TGJ-\ l1GG.l-\.J.~J' ..... G1~J' ..... C TGTGJ.\}~TT'AG A'I'GT ... Z:.J1 .. CJ-\TG T...L\AC...L\TT ... Z:.J1 .. G J1....._Z'1'TGGCAGAT 
72 l GCGAGCAGTT TTGTP ... A?~P ... AT AGTGCTGAT?~ ACA.AGGTGGT TTGCTCCTGT ACTG?~GGG~Z\T 

781 ATCGACTTGC AGA.~ACCAG AAGTCCTGTG AACCAGCAGT GCCATTTCCA TGTGGAAGAG 
841 TTTCTGTTTC ACAAACTTCT AAGCTCACCC GTGCTGAGAC TGTTTTTCCT GATGTGGACT 
901 ATGTlJ-\.!1.TTC TACTGl-\AGCT Gf"'>.J.L">;.i-\.CCATTT TGGl-\Tl-\i-\.Cl-\.T CACTClJ-\.!1.GC .Z:.~CCCiV' .... TCAT 
961 TTl'l.J.Z:~Tc;ACTT' Cl-\CTCC;GGT'I' G'I'TGGTGGAG l'-.... AGA'I'GCCA/1 ACCAGGTCl• ...... z.1 TTCCCTTGGC 

l 02 l ?~GGTTGTTTT GAATGGTP ... AA GTTGATGCAT TCTGTGGAGG CTCT?~TCGTT AATG?~~Z!..A?~~Z\T 

1081 GGATTGT?~~Z\C TGCTGCCCAC TGTGTTG.AAA CTGGTGTTA~Z\ AATTACAGTT GTCGCAGGTG 
l !.4 l AACATAJ\_TAT TGAGGAGACA GAACATACAG AGCAJ\_.~GCG AAATGTGATT CGAATTATTC 
1201 CTCACCACi-\~A CTl-\.ClJ-\TGCA GCTi-\.TTAATA 1-\G'I'l-\Cl~i-\.CCi-\. TGACATTGCC CTTCTGGiV\.C 
12 61 TGGl-\.CGl-'v\CC CTTl-\GTGCTl-\. Al-\.CAGCTl-\CG TTACl-\.CCTAT TTGCl~TTGCT GACf1}\GGl~i-\.T 

1.3 21 11 .. CJ-\CGJ.\.P• ... CAT CT'I'CC'I'Cl~\.P•... TTTG(iATC'I'G GCTJ-\TGTl'l.J.Z:~G 'I'GGCTGGGGA ...L\GAGTC'I'TCC 
1381 ACAAAGGG~Z\G ~Z\TCAGCTTTA GTTCTTC.AGT ACCTT?~GAGT TCCACTTGTT G~Z\CCGAGCCA 
144 l CATGTCTTCG ATCTACAP..J\G TTCACCATCT ATAAC.~CAT GTTCTGTGCT GGCTTCCATG 

158 



5 

10 

15 

20 

WO 2012/006633 PCT /US2011/043597 

l.S.'Jl AAGGAGGTAG AGATTCATGT CAAGGAGATA GTGGGGGACC CCATGTTACT GAAGTGGAAG 
1S61 GGl-\CCl-\GTTT CTTiV\.CTGGA i-\.TTi-\.TTAGCT GGGGTGi-\.i\.Gi-\. GTGTGCJ-\J' .... TG i\i-\.i\.GGC.l-\JV.,,T 
16 21 _.L\T(iGl}J'l.TJ1 .. TJ-\ Tl-\CCl}J'l.GGTG TCCCGGTJ-\TG TCJ1 .. ACTGGAT 'l\L\_l}_,_(;G]}J'l.J.Z\J1 ..... z.1 l• .. Cl-\1\.l-\GC'I'CA 
l 6 8 l CTGGTGGCGG TGGCTCCGGC GGAGGTGGGT CCGGTGGCGG CGGATCAGGT GGGGGTGGP .. T 
:l 741 CAGGCGGTGG P .. GGTTCCGGT GGCGGGGGAT CAGCGCP .. GGT GCAGCTGC?~G GP .. GTCTGGGG 
18.'Jl GAGGCTTGGT ACAGCCTGGG GGGTCCCTGA GACTCTCCTG TGCAGCCTCT GGATTCATGT 
18 61 TTl-\GCl-\GGTi\. TGCCATGAGC TGGGTCCGCC 1-\GGCTCCi\.GG GiV\.GGGGCCi-\. Gi-\.GTGGGTCT 
1921 Ci-\.GGTi\.TTAG TGGTi-\.GTGGT GGTAGTl~CAT l1CTl1CGCl-\GA CTCCGTG.Z-V\G GGCCGGTTCl1 
1~)81 CCGTC'TCC]}_,_(; 1~.i.e;.z:.}.c .. z-.J...\TTCC AAG1~J'..,.CJ1,.CGC 'TGTJ-\TCTC;CA }\]1,.TGJ1 .... ACAGC CT(; ... z:}.G.AGCCG 
2041 AGGACACGGC TGTATATTAC TGCGCCCGGG GCGCC?~CCTP .. CACCAGCCGG ?~GCGACGTGC 
2! . .'Jl CCGACCAGAC CAGCTTCGAC TACTGGGGCC AGGGAACCCT GGTCACCGTC TCCTCAGGGA 
2161 GTGCATCCGC CCCAAAGCTT GAAGAJ\ .. GGTG AATTTTCAGA AGCACGCGTA TCTGAACTGA 
2 2 21 CTCl-\.GGl-\.CCC TGCTGTGTCT GTGGCCTTGG Gl-\.C.t\GACl-\GT Cl-\GGl-\TCl-\.CA TGCCl}.i-\.GGi-\.G 
2 2 81 ACJ-\GCCTCA(i 1~J'"l.J.Z:}.CT'TTTJ-\T GC.Pv~_,_(iCT(iGT 1-\CCJ-\GCA(iAA GCCJ-\GGJ-\C.AG GCCCCTACTC 
2341 TTGTCATCT.A TGGTTTAAGT P .. AP~P .. GGCCCT CAGGG?~TCCC AGACCGATTC TCTGCCTCCA 
~; 4 0 l GCTCP .. GGAAA CAC?~GCTTCC TTGACC?~ TC?~ CTGGGGCTCA GGCGGP ... AGAT GAGGCTG?~CT 
2461 ATTACTGCCT GCTGTACTAC GGCGGCGGCC AGCAGGGCGT GTTCGGCGGC GGCACCAAGC 
2521 TGACCGTCCT ACGTCAGCCC Al-\.GGCTGCCC CCTCGGTCAC TCTGTTCCCG CCCTCTTCTG 
2 S 81 CGGCCTGl-\ 

25 FIX--90 amin(J acid se<.JUence" SigTJ.aJ. se<.JUence -!.S sb.OV.iTJ in d.c;t~:ed und.er..line 1 

propeptide is double underlined, and linker regions connecting FIX to SCES 
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is 
1 MQR.Yi'.:J.(".)):_('!1'\~ .. ?.EQJ,J'.I:.J.\=.~;L. .. 9.¥1.~!3}\~.<;'.Tii ... ELDHE.Ni!.N.YT .. LNR.l'.KR":iNSG KLEEFVQGNL 

61 ERECMEEKCS FEEAREVFEN TERTTEF'(~KQ YVDGDQCESN PCLNGG:::CKD DINSYECWCP 
l.2 l FGFEGKNCEL DVTCNIKNGR CEQFCKN"SAD NKVVCSCTEG YRL.AENQKSC EPA\TPFPCGR 
~:_ 81 VSVSQTSKLT R.AETVFPDVD Y\i}JSTEAETI LDNITQSTQS FNDFTR\T\TGG ED.AKPGQFPW 
241 QVVLNGKVDA FCGGSI\l!\fEK WIVTAAHCVE TGVKIT\7\lAG EHNIEETEHT EQKR.i.JVIRII 
301 PHHNYNAAIN KYNHDIALLE LDEPLVLNSY llTPICIADKE YTNIFLKFGS GYVSGWGRVF 
3 61 HKGRSALVLQ YLR.VPLVDRl-\. TCLRSTKF'TI YNNMFCAGFH EGGRDSCQGD SGGPHVTEVE 
~121 GTSFLT'GII:3 W(iEECJ-\MKGK YGIYTK\7:3RY Vl\J"WIKEKTKL 'I'GGGGSGGGG SG(iGGSGGGG 
481 SGGGGSGGGG S.AQVQLQESG GGLVQPGGSL RLSCAP~SGFM FSRYAMSW-V"R QP .. PGK.GPEWV 
.54 l SGISGSGGST YYADSVKGRF TVSRDNSKNT LYLQMNSLR.A EDTAVYYCAR GATYTSR.SDV 
601 PDQTSFDYWG QGTLVTVSSG SASAPKLEEG EFSEARVSEL TQDPAVSVAL GQTVR.ITCQG 
661 DSLRNFYAS~~ YQQKPGQi-\.P'I' L'\/IYGLSKR.P SGIPDRFSAS SSGNTi-\.SLTI TGl-\Ql-\EDEi-\.D 
721 YYCLLY.YGG(i Q·'.,":JGVFGGG'TK LT\TLRQPK...Z:V1 .. P::;'V'TLF'PPSS ... z:v1 .. * 

DNA sequence for FVII·-088 
1 1-\TGGTC'I'CCC AGGCCCTCAG GCTCCTCTGC C'I'TC'I'GCTTG GGCTTCAGGG CTGCCTGGCT 

61 GCl-\GTCTTCG Ti\1-\.CCCAGGA GGlv"'-\.GCCCl-.\C GGCGTCCTGC 1-\.CCGGCGCCG GCGCGCCiV'1C 
l 21 Gcc;TTCCTGG .AGG.AGCTGCG GCCGGGC'TCC C'I'G(;AG.AGGG AGTc;c1~J'..,.GG.A GGJ-\GCAGTGC 
l.8 l TCCTTCGAGG AGGCCCGGGA GATCTTCAAG GACGCGGAGA GG~Z\CGP ... AGCT GTTCTGG?~TT 
241 TCTTACAGTG ATGGGGACCA GTGTGCCTCA AGTCCATGCC AGAATGGGGG CTCCTGCAAG 
.?..'Jl GACCAGCTCC AGTCCTATAT CTGCTTCTGC CTCCCTGCCT TCGAGGGCCG GAACTGTGAG 
3 61 ACGCACf1}\GG ATGACCAGCT GATCTGTG'I'G 1-\.!1.CGAGA.t.\CG GCGGCTGTGA GCAGTACTGC 
~121 .AGTGACCACJ-\ CGGGCACC/"l.J.z:}. GCGC'TCC'TGT CGGTGCCJ-\CG AGG(iGTACTC TC'TGCTGGCA 
4 8 l G~Z\CGGGGTGT CCTGC.AC~Z\CC CACAGTTGAP~ TATCCATGTG G?~P-... A?~~Z\TACC TATTCTAGP ... A 
541 AAAAGAAP~TG CCAGCAAACC CC?~~Z\GGCCGA ATTGTGGGGG GCAAGGTGTG CCCCAAAGGG 
6.'Jl GAGTGTCCAT GGCAGGTCCT GTTGTTGGTG AJ\ .. TGGAGCTC AGTTGTGTGG GGGGACCCTG 
6 61 ATCAACACCA TC'I'GGGTGGT CTCCGCGGCC CACTGTTTCG l-\.ClJ-\iV'1TClv"'-\. GA.t.\CTGGAGG 
? 21 lv"'-\.CCTGl-\.TCG CGGTGCTGGG CGAGCACGAC C'I'CAGCGl-\GC ACGACGGGGA TGl-\GCAGl-\GC 
7 81 CGGCGGGTG(i C(iCAGGTCJ-\T CATCCCCAGC 1-\CG'TACGTCC CGGGC.ACC.AC C1~J'..,.CC.ACG.AC 

841 ATCGCGCTGC TCCGCCTGCA CC?~GCCCGTG GTCCTC~Z\CTG ACCATGTGGT GCCCCTCTGC 
9.'Jl CTGCCCG.~C GGACGTTCTC TGAGAGGACG CTGGCCTTCG TGCGCTTCTC ATTGGTCAGC 
961 GGCTGGGGCC AGCTGCTGGA CCGTGGCGCC ACGGCCCTGG AGCTCATGGT CCTC.~CGTG 

1021 CCCCGGCTGl-\ TGACCCl-\GGl-\. C'I'GCCTGCAG Cl-\.GTCACGGA AGGTGGGl-\.GA CTCCCCl1.lv"'-\.'T 
10 81 ATCACGG.AGT ACATG'TTC'TG TGCC(iGCTAC 'TCGGATG(iCA GCl.J...\GGJ-\CTC CT(iCJ1 .... AGGGG 
1 ~:_41 GACAGTGG~Z\G GCCCACATGC CACCCACTAC CGGGGC~Z\CGT GGTACCTG?~C GGGCATCGTC 
l ~~~ 0 l ?~GCTGGGGCC AGGGCTGCGC AACCGTGGGC CACTTTGGGG TGT.AC~Z\CCAG GGTCTCCC~Z\G 

1261 TACATCGAGT GGCTGC.~AA GCTCATGCGC TCAGAGCCAC GCCCAGGAGT CCTCCTGCGA 
1321 GCCCCA'I'TTC CCGGTGGCGG TGGCTCCGGC GGAGGTGGGT CCGGTGGCGG CGGATCAGGT 
13 81 GGGGGTGGAT CAGGCGGTGG AGGTTCCGGT GGCGGGGGl-\.T CCGl-\ClJ-\.!1.J.Z\C TCACACl-\.TGC 
1 ~1 ~11 CCACC(i'I'GCC Cl-\GCTCCG(iA .ACTCCTGGG.A (iGACCGTCAG TCTTCCTCTT CCCCCCi~ .. ...LV~J'..,. 
l 5 0 l CCCJLZ\GGACA CCCTC.A TGAT CTCCCGGACC CCTGAGGTCA C?~ TGCGTGGT GGTGG~Z\CGTG 
1561 AGCCACGAAG ACCCTGAGGT CAAGTTCAJ\ .. C TGGTACGTGG ACGGCGTGGA GGTGCAT.~T 
l 6 2 l GCCAAGACAA AGCCGCGGGA GGAGCAGTAC AJ\ .. CAGCACGT ACCGTGTGGT CAGCGTCCTC 
16 81 ACCGTCCTGC ACCAGGACTG GCTGi\1-\.TGGC 1-\.!1.GGAGTACA 1-\.GTGClJ-\GGT CTCCi\l1CiV'J-\ 
1 ., ~11 GCCCTCCC.AG CCCCCATCC;A G ... z:v1 ... f.J...\CCJ-\TC TCC/"l.J.z:v1 .. GCC.A P• ... AGC;GCAGCC CCGAGAACCA 
1801 C~Z\GGTGTACA CCCTGCCCCC ATCCCGGGAT GAGCTGACCA AGP ... ACC.AGGT CAGCCTG?~CC 
1861 TGCCTGGTC.A P ... AGGCTTCTA TCCC.AGCGAC ATCGCCGTGG AGTGGGAG?~G CP ... ATGGGCAG 
1921 CCGGAGAACA ACTACAAGAC CACGCCTCCC GTGTTGGACT CCGACGGCTC CTTCTTCCTC 
19 81 TACAGCf1.,.Z\GC TCl-\.CCGTCGA Cf1.,.Z\GAGCAGG TGGCAGCAGG GGlJ-\CGTCTT CTCl-\.TGCTCC 
0~11 GTGl-\.TGCATG AGGCTCTGCl-\. Cl-V\CCACTAC ACGCl-\.GlJ-\GA GCCTCTCCCT GTCTCCGGGT 
l 01 11 ... f.J...\CGGCGCC GCCGGJ-\GCGG TGGC(iGC(iGA 'TC.AGGTG(iGG GTGGATCAGG CG(i'I'GGAGG'T 
~:_ 61 TCCGGTGGCG GGGGATCCGG CGGTGGAGGT TCCGGTGGGG GTGGATCAP~G GP ... AGAGGAGG 
221 AAGAGGGACA TCGTGATGAC CCAGGCCGCC CCCAGCGTGC CCGTGACCCC CGGCGAGAGC 
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2 2 8 l GTGAGCATCA GCTGCCGGAG CAGCCGGAGC CTGCTGCACA GCJ.\ACGGC.~ CACCTACCTG 
2341 TGCTGGTTCC TGCAGCGGCC CGGCC.Z-.\.Gi\.GC CCCCAGCTGC TGATCTl-\CCG Gi-\.TGAGCiV\.C 
2~iCl1 CT(iGCc ... z:~GCG GCGTGCCO:;...z\. CCGG'TTCJ-\GC (iGCAGCGGCP1 GCG(iCl}_,_CCGC CT'TC...L\CCCT(i 
~:46 l CGGATCAGCC GGGTGG?~GGC CGAGGACGTG GGCGTGTACT ACTGCP .. TGCA GCACCTGGP .. G 
2 5:~'. :l TACCCCTTCA CCTTCGGCAG CGGCACCAAG CTGGAG~Z\TCP .. AGCGGGGCGG CGGCGGCAGC 
2 .S 8 l GGCGGCGGCG GCAGCGGCGG CGGCGGCAGC CAGGTGCAGC TGCAGCAGAG CGGCGCCGAG 
2 641 CTGGTGCGGC CCGGCl-\CCl-\G CGTG.l\.l-\.Gi\.TC 1-\GCTGCi-\.i\.GG CCAGCGGCTi-\. Ci-\.CCTTCACC 
2? 01 i\.i-\.CTi-\.CTGGC TGGGCTGGGT G.Z-V\GCAGCGG CCCGGCCl-\CG GCCTGGi\.GTG GATCGGCGi-\.C 
2 761 11 .. TCT...Z\.CCCO:; GCGGCGGC'TA Cli._l-\Cl-1.l:.}.GT ... z:}.c l-\1\CGAGl~J'..,.CT 'I'C .. Z'~\GGGCl~..l~_,_ GGCCACCCTG 
28:~'.1 ACCGCCG?~CA CCAGCAGCAG CACCGCCTAC ATGCAGCTGP .. GCAGCCTG?~C CP .. GCGAGGAC 
2 8 8 l AGCGCCGTGT ACTTCTGCGC CCGGGAGTAC GGCAJ\_CTACG ACTACGCCAT GGACAGCTGG 
2941 GGCCAGGGCA CCAGCGTGAC CGTGAGCAGC GGTGGCGGTG GCTCCGGCGG AGGTGGGTCC 
3001 GGTGGCGGCG Gl-\TCi-\.GGTGG GGGTGGl}. TCi\ GGCGGTGGAG GTTCCGGTGG CGGGGGATCi\. 
~; 0 61 GP.lCAP~\1i.CT'C 1~_,_CACP':l.'TGCCC 1~_,_CCGTGCCCA GC_._L\CCGGf''l.J.Z:}.C 'I'CC'TGGGCGG _._L\CCGTCAGTC 
3 ~:_ :~'. 1 TTCCTCTTCC CCCCAAAACC CAP~GGACACC CTCATGP .. TCT CCCGGACCCC TGAGGTCACA 
?: l.8 l TGCGTGGTGG TGG?~CGTGAG CCACGAP~GAC CCTGAGGTCA AGTTC .. Z\.ACTG GTACGTGG .. Z\C 
3241 GGCGTGGAGG TGCATAATGC CAAGACAAJ\_G CCGCGGGAGG AGCAGTACAA CAGCACGTAC 
3301 CGTGTGGTCl-\ GCGTCCTCi\.C CGTCCTGCAC Cl-\.GGl-\.CTGGC TGi-\.i\.TGGCiV\. GGl-\GTi-\.Cl}.i-\.G 
3 3 61 TGCAAGGTCT CCl-'v\Cl-\iV'.,,GC CCTCCCAGCC CCCl-\TCGi\.Gi-\. 1-'v"\~ACCATCTC Ci-\I~1-\.GCCiV'J-\ 

3 ~i 21 GGGCAGCCCC Gl-\Gl}.ACCACA GGTG'TACJ-\CC C'I'GCCCCCAT CCCGGGA'I'GP1 GCT'G,.l\CCl}.AG 
?: 4 8 l ?~ .. Z\CC .. Z\GGTCA GCCTGACCTG CCTGGTCAAP~ GGCTTCTATC CC .. Z\GCGACAT CGCCGTGG .. Z\G 
3541 TGGGAGAGCA ATGGGCAGCC GGAGAJ\_CAJ\_C TACAAGACCA CGCCTCCCGT GTTGGACTCC 
36.'Jl GACGGCTCCT TCTTCCTCTA CAGCAAGCTC ACCGTGGACA AGAGCAGGTG GCAGCAGGGG 
3 6 61 l\l'.,,CGTCTTCT C.t\TGCTCCGT GATGCl-\.TGl-\.G GCTCTGCACi-\. 1-\.CCl-\CTl-\Ci\C GCAG1\l'.,,GAGC 
3 ·7 21 CTC'I'CCCTGT' C'TCCGGGTf''l.J.Z:}. ,A 'I'GA 

FVII-·088 amino acid ~-;equence. Signal ~-;equence is sho~-..rn in dotted underliner 
propeptide is double underlined, linker region connecting FVIl or AP3 to F'c 
region is underlined, the AP3 scFv italicized, and linker with proprotein 
convertase f:,):t::ocessing sites is shc;vln in bold 

1 f~~~?_QJ~J:R!-!.~i-('. __ J-1 I-~1j_GJ/.::2~~~.:l;h ~:~~-~-~XQ.J;:_~~~il-_-_-~~:~~Jd-J=l-~_E.R-EP~N AFLEELRPG S LER ECKEEQC 
61 SFEEAREIFK DAERTKLFWI SYSDGDQCAS SPCQNGGSCK DQLQSYICFC LPAFEGR.NCE 

I21 THKDDQLICV NENGGCEQYC SDHTGTKRSC RCHEGYSLLA DGVSCTPTVE YPCGKIPILE 
l81 KRNl-\.SKPQGR IVGGKVCPKG ECPWQVLLLV NGAQLCGGTL lNTlWVVS1\l'.,, HCF'DKIKl.\fWR 
2/±1 NLIAVLGEHD L:3EHDGDEQ::; RR'VAC;J\TIIPS 'TY\TPGTTNHD IALLRLHQPV \TLTDHV\TPLC 
3Ci1 LPERTFSERT L.AFVRFSLVS GWGQLLDRGA TALELMVLNV PR.LMTQDCLQ QSRKVGDSPN 
.~.6 l ITEYMFCAGY SDGSKDSCKG DSGGPH?~THY RGT111JYLTGIV SWGQGCATVG HFG\TYTR'lSQ 
421 YIEWLQKLMR SEPR.PGVLLR. APFPGGGGSG GGGSGGGGSG GGGSGGGGSG GGGSDKTHTC 
/! 81 PPCPi-\.PELLG GPSVFLF'PPK Pl". . .DTLMI SRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN 
S41 AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPl-\PlEKTI SKAKGQPREP 
6Cll QVY'I'LPPSRD ELT1\11JO:,JVSL'I' CLVKGFYP::;D IAVEWESNGQ PENNYKT'I'PP VLD::;DG::;FFL 
66 l YSKLTVDK.SR WQQGNVFSCS VMHEALHNHY TQK_SLSLSPG KRR:RRSGGGG SGGGGSGGGG 
721 SGGGGSGGGG SGGGGSRKR:R K:RD.TVT•1TQA.4 PS\lPVTPGES VSISCRSSRS LLHSNG~NTYL 

78 ]_ C~1lFLQRPGQS PQLL.TYRPl!S~N LASGVPDRFS GSGSGTAFTL RISRVEAEDV GVYYCPl!QHLE 
8,41 YPF'TPGSG'I'K LEl"KRGGGGS GGGGSGGGGS QVQLQQSG"'-.i.4.E' LFRPG'TSVKl SCIG.4.SGY'I'PT 
901 1\JYVJLGVl\fKQR PGJlGLEWlGD IYPGGGYNI(Y NE!JJ?KG.K.4.'T'L 'TiUYTSS.STl-1Y [VJQL.':3SL'T'SE'D 
.961 Sl1.VYPCllRE'Y GNYDY.l1lVJDSf1l GQG'I'.S\l'J'"i./SS GGGG::;GGGGS GGGGSGGGGS GGGGSGGGGS 

10:~'.1 DKTHTCPPCP .. Z\PELLGGPS\T FLFPPKPKDT LMISRTPEVT C\RJ\lDVSHED PEVKFNWYVD 
1081 GVEVHNAKTK PREEQYNSTY R\7\TSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK 
1 I41 GQPR.EPQVYT LPPSRDELTK NQVSLTCLVK GFYPSDIAVE WESNGQPEN1\f YKTTPPVLDS 
1201 DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK* 

DN.A sequence for FVI I I-· 041 
l ?~TGC .. Z\.AATAG AGCTCTCCAC CTGCTTCTTT CTGTGCCTTT TGCG?~TTCTG CTTT?~GTGCC 

61 ACCAGAAGAT ACTACCTGGG TGCAGTGGAA CTGTCATGGG ACTATATGCA AAGTGATCTC 
l21 GGTGi-\.GCTGC CTGTGG.Z:.}.CGC A.l-\.GATTTCCT CCTAGAGTGC C.Z:.}.i-\~A.Z:.}.TCTTT TCCATTc.z:.}.i-\.C 
181 ACCTCJ-\GTCG TG'I'ACJ-\l· .. .P~\1\ GACTC'I'GT'I'T GTAGi\ATTCA CGGJ-\TCJ-\CCT TTTCl• .. .P1CATC 
2 ~11 GCTAAGCC.P~\ GGCCACCCTG GATGGGTCTG C'I'AGGTCCT.A CCATCCAGGC TGJ-\GGTTTAT 
-~· D l G .. Z\TACAGTGG TCATTAC .. Z\CT TAAGAACATG GCTTCCCATC CTGTC .. Z\GTCT TCATGCTGTT 
361 GGTGTATCCT ACTGGAAAGC TTCTGAGGGA GCTGAATATG ATGATCAGAC CAGTCAAAGG 
421 GAGAJ.\AG.~G ATGATAAAGT CTTCCCTGGT GGAAGCCATA CATATGTCTG GCAGGTCCTG 
~181 l\J'J-\GAGf'"'>.J.L}.TG GTCCPJ-\TGGC CTCTGl-\.CCCA CTGTGCCTTi-\. CCTl-\CTCATi-\. TCTTTCTCAT 
5~11 GTGGACCTGG Tl-\}~· ... P}.AG_ACT'I' G ... z:v1 .. T'TCAGGC C'I'CA'I'TGGAG CCCTACTAGT ATG'l\L\GAG1~J'..,. 

6 D l GGGAGTCTGG CCAP~GG?~ .. Z\.AA GACACAGACC TTGCACAAAT TT .. Z\T?~CTACT TTTTGCTGTA 
661 TTTGATG?~ .. Z\G GGAAAAGTTG GC?~CTCAGAA AC?~AAG .. Z\.ACT CCTTGATGC .. Z\ GGATAGGGAT 
72 l GCTGCATCTG CTCGGGCCTG GCCTAAAATG CACACAGTCA ATGGTTATGT .~ACAGGTCT 
'"! 81 CTGCCl-\GGTC TGl-\.TTGGATG CCl}.CAGG/'~1-'v\ TCl}.GTCTATT GGCl-\TGTGAT TGGl-'v\TGGGC 
8 ~11 _..L\CCACTCCTG P~\GTGC_..L\CTC .AAT.A'TTCCTC G ... z:v1 .. GGTCJ-\C.A CATTTCT'I'GT G.AGGl}.ACCAT 
~101 CGCC.AGGCGT CC'I"I'GGJ1 .. .P~\T CTCGCCAA'I'A 1-\CT'TTCCT'I'A CTGCTCJ-\.P• ... AC _..L\CTCTTGATG 
961 GACCTTGG .. Z\C .. Z\GTTTCTACT GTTTTGTCAT ATCTCTTCCC ACCAACATG .. Z\ TGGCATGGAA 

l 02 l GCTTATGTCA AAGTAGACAG CTGTCCAGAG GAACCCCAAC TACGAATG.~ .~ATAATGJ.\A 
1081 GAAGCGGAAG ACTATGATGA TGATCTTACT GATTCTGAJ\_A TGGATGTGGT CAGGTTTGAT 
l l ~11 Gi-\.TGi-\.Cl-'v\CT CTCCTTCCTT Tl-\.TCCf'"'>.J.L}.]-\TT CGCTCAGTTG CCi-\..t\Gi-\..t\GCA TCCTl}.i-\.f'"'>.J.L}.CT 
1201 TGGGTJ-\CATT ACATTGCTGC TGl}.AGAGGAG GAC'TGGGACT ATGCTCCCTT _..L\GTCCTCGCC 
1261 CCCGATG?~CA GAAGTTATAA .. Z\AGTCAATAT TTGAAC .. Z\.ATG GCCCTCAGCG G .. Z\TTGGTAGG 
l.~.2 l ?~ .. Z\GT .. Z\CAAAA AAGTCCG .. Z\TT TATGGC?~TAC ACAGATGAAA CCTTT .. Z\.AGAC TCGTG .. Z\AGCT 

160 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

80 

WO 2012/006633 PCT /US2011/043597 

l.?.81 ATTCAGCATG AATCAGGl\AT CTTGGGACCT TTACTTTATG GGGAAGTTGG AGACACACTG 
1~111 TTGATTATi-\.T TT.Z-V\Gl-\ATCA i-\.GCi-\I1GCl1GA CC.l\.TATi-\.i\.Ci-\. TCTl-\CCCTCi-\. CGG.Z-V\TCACT 
15Cl1 Gl}_,_TGTCCGTC C'TTTGTATTC ...Z\....Z\.GG.l-\G_..L\'T'l\L\ CCl· .. f'-.,..l:.v1 .. GGTG 'l\L\_l}J'l__..L\CA'I'TT Gl~\GGl}_,_TTTT 

156 l CCAATTCTGC CAGGP .. G?~~Z\.AT ATTCA&~TAT AAATGGACAG TGP .. CTGTAGA AGATGGGCCA 
16:~'. :l ACTAAATCP .. G P-... TCCTCGGTG CCTGACCCGC TATTACTCTP-... GTTTCGTT?~P-... TP-... TGGAGAGA 
1681 GATCTAGCTT CAGGACTCAT TGGCCCTCTC CTCATCTGCT ACl\AAGAJ\ .. TC TGTAGATCl\A 
1'"!41 AGl-\GGl-\.!1}\CC i-\.Gl-\.TlJ-\TGTC i-\.Gl-\C.l\.l-.\.Gi\.GG 1-\.!1.TGTCi-\.TCC TGTTTTCTGT 1-\TTTGATGAG 
1801 1-\i-\.CCG.l\.l-\.GCT GGT.l-\CCTCi\.C AGAGl-\.!1.Tl-\Tl-\ C.Z-V\CGCTTTC TCCCCi-\.t\TCC AGCTGGAGTG 
18 61 C...Z\.GCTT'G_AGC; l}_,_TCCP1GJ1 ... G'TT CCl~.l}_,_(iCCTCC J.~\CJ.\TCl}_,_TGC ...Z\.CP1GCP1'I'C...L\l}_,_ TGC;CTP1 TGTT' 
19:~'.1 TTTGATAGTT TGCAGTTGTC P .. GTTTGTTTG CATGAGGTGG CATACTGGTP .. CP .. TTCTAAGC 
1981 ATTGGAGCAC AGACTGACTT CCTTTCTGTC TTCTTCTCTG GATATACCTT CAAACACAZ:ili 
2041 ATGGTCTATG l\AGACACACT CACCCTATTC CCATTCTCAG GAGAAACTGT CTTCATGTCG 
2l01 1-\TGGi-\.t\.l-V\CC Cl-\GGTCTi-\.TG Gl-\.TTCTGGGG TGCCl-\.CAJ-\CT Cl-\G.t\CTTTCG GAJ-\Cl-\GAGGC 
2161 ATGACCGCCT TACTGJ.\AGGT TTCTAGTTGT GACJ.~\G1".}J'..,.CA CTGGTGJ.\TTA TTACGP1GGP1C 
22:~'.1 AGTTATG?~P .. G P .. TATTTCAGC P .. T?~CTTGCTG AGTAAP~P-... ACP .. ATGCCATTGP .. ?~CCAAGAAGC 
~; ~~~ 8 l TTCTCTCAAA ACCCP .. CC~Z\GT CTTGAAP~CGC CATCAACGGG AP~~Z\T?~~Z\CTCG TACT?~CTCTT 

2341 CAGTCAGATC l\AGAGG.~AT TGACTATGAT GATACCATAT CAGTTGAAAT Gl\AG.~GGAA 
21! 01 Gi-\.TTTTGACl-\ TTTl-\TG.Z:.~TGl-\. GGATGl1.l~l-\.t1.T Cl-\.GAGCCCCC GCi-\.GCTTTCA iV'J-\G.Z:.1°"i-\.f"'>.J.L~CA 

2 ~161 CGl-\CACTATT TTl-\.TTGCTGC i-\.GTGGl-\.GAGG CTCTGGGATT 1-\.TGGGATGAG Ti-\.GCTCCCCl-\ 
2 521 CATGTTCTP~\ GJ.~\ACAGG(iC TCAGJ.\GTGGC AGT(iTCCCTC AGTTC1".}J'..,_GJ1 ..... z.1 AG'TTGTTTTC 
~:581 C~Z\GG~Z\.ATTTA CTG?~TGGCTC CTTTACTCAG CCCTTATACC GTGG?~GAACT AAATG~Z\AC~Z\T 

2641 TTGGGACTCC TGGGGCCATA TATl\AGAGCA GAAGTTGAJ\_G ATAATATCAT GGTAACTTTC 
2 7.'J l AGAJ\_ATCAGG CCTCTCGTCC CTATTCCTTC TATTCTAGCC TTATTTCTTA TGAGGAAGAT 
2 '"! 61 CAGAGGC.Z:.~i-\.G GAGCAGiV\.CC 'I'AGi-\.t.11~.Z-V\l~.Z-\.C TTTGTCi-\.t\GC CTPJ-\TGl-\J'"'>.J.L~C Ci-\.t\.l-V\CTTAC 
2 8 21 TTTTG(; ... z:v1 ..... Z'1G TGC...L\AC_ATCA TATGGCACCC ACTf.:\...z:v1 ... GJ.\TG AGTTTGACTG CP~~\GCCTG(i 
~; 8 8 l GCTT~Z\TTTCT CTG?~TGTTGA CCTGGAP~AAP~ GATGTGCACT C?~GGCCTGAT TGGACCCCTT 
2941 CTGGTCTGCC ~Z\CACTAACAC ~Z\CTGAACCCT GCTCATGGG~Z\ GACAAGTG?~C ?~GTACAGGAA 
30.'Jl TTTGCTCTGT TTTTCACCAT CTTTGATGAG ACCAJ\_.~GCT GGTACTTCAC TGAAAATATG 
3 061 GPJ-\.!1.Gl-\J'"'>.J.L~CT GCl-\.GGGCTCC CTGCl~.Z-\.TATC CAGl-\TGGl~.l-\.G 1-\.TCCCACTTT Ti-\.t\.l-\.GAGiV'.,,T 
3 l2 l Ti-\.TCGCTTCC ATGCi-\.t\TCl~.Z-\. TGGCTACl-\TA ATGGl-\.TACAC TACCTGGCTT AGTf"'>.J.L~TGGCT 

~:181 CAGG.A'TCPv"}J'..,_ GC;ATTCGA'TG GTATCTGCTC 1-\GCJ.\TGGC;CA GCP~\TGJ.~\P~.A CATCCA'I"I'CT' 
3241 ATTCATTTCA GTGGACATGT GTTCACTGTA CG?~AAP~~Z\.AAG AGGAGTAT?~~Z\ ?~~Z\TGGCACTG 

3.?..'Jl TACAATCTCT ATCCAGGTGT TTTTGAGACA GTGGA.~TGT TACCATCC.~ AGCTGGAATT 
3361 TGGCGGGTGG _Z\.ATGCCTTAT TGGCGAGCAT CTACATGCTG GGATGAGCAC ACTTTTTCTG 
31! 21 GTG'I'i-\.Cl-\.GCl-\ ATf"'>.J.L~GTGTCl-\. Gl-\.CTCCCCTG GGAATGGCTT CTGG.Z:.~CACAT TAGAGi-\.TTTT 
~:~181 CAGAT'TACAC; CTTCAGGACA A'l\L\T(iGACAG 'TGGGCCCCAA AGC'TGGCCAG ...L\CTTCA'I"I'.AT' 
3541 TCCGGATC~Z\.A TCAATGCCTG GAGCACCAAG GAGCCCTTTT CTTGGATC?~~Z\ GGTGGATCTG 
?:6.'Jl TTGGCACCAA TGATTATTCA CGGCATCAAG ACCCAGGGTG CCCGTCAGAA GTTCTCC?~GC 
3661 CTCTACATCT CTCAGTTTAT CATCATGTAT AGTCTTGATG GGAAGAAGTG GCAGACTTAT 
3 ?21 CGAGGl~.Z-V\TT CCACTGGi-\.t\C CTTPJ-\TGGTC TTCTTTGGCA ATGTGGATTC ATCTGGGATA 
3 '"! 81 iV'J-\CACf"'>.J.L~'I'A TTTTTl-\ACCC TCCi-\.t\TTATT GCTCGATACi-\. TCCGTTTGCi-\. CCCl-V\CTCAT 
3 8 ~11 TATAGCATTC GCAGCACTCT TCGCJ.\TGGAG TTGATGGGCT GTGATTT ... z:v1 ..... z.1 T.AGTTGCAGC 
?: 9.'J l ?~TGCCATTGG GAATGG?~GAG TAAAGC?~AT?~ TCAGATGCAC AG~Z\TT~Z\CTGC TTCATCCT~Z\C 

3961 TTTACCAATA TGTTTGCCAC CTGGTCTCCT TCAAAAGCTC GACTTCACCT CCAJ\_GGGAGG 
4 02 l AGTAATGCCT GGAGACCTCA GGTGAATAAT CCAAJ\_AGAGT GGCTGCAJ\_GT GGACTTCCAG 
•l 0 81 iV'.,,GACl-\.!1.TGA i-\.t\GTCl-\CAGG i-\.GTi-\.t\CTACT CAGGGAGTl-\.i-\. 1-V\TCTCTGCT Ti-\.CCAGCATG 
4l~l1 TATGT(; ... z:v1 ... GG ,AGTTCCTCAT CTCCJ.\GCJ.\GT c ... z:v1 ... (iATGGCC ATCAGT(iGAC TC'TCTTTTTT 
4 ~~~ .'J l C~Z\GJLZ\TGGCA AAGT~Z\.A?~GGT TTTTCAGGG?~ AATCAAGACT CCTTC~Z\CACC TGTGGTG?~~Z\C 

4261 TCTCTAG?~CC CACCGTTACT GACTCGCTAC CTTCG?~~Z\TTC ACCCCCAG?~G TTGGGTGCAC 
4.?.21 CAGATTGCCC TGAGGATGGA GGTTCTGGGC TGCGAGGCAC AGGACCTCTA CGACAAAACT 
•13 81 CACACl-\TGCC CACCGTGCCC i-\.GCTCCAGl-V\ CTCCTGGGCG GACCGTCAGT CTTCCTCTTC 
41! ~11 CCCCCl·).l-V"\~AC CCf"'>.J.L~GGACAC CCTCl-\TGl-\TC TCCCGGACCC CTGAGGTCAC ATGCGTGGTG 
•l !:101 GTGG.ACGTGA GCCACGJ1 ..... Z'1GA CCCT(il-\G(iTC J.~\G'TTC1".}J'..,_CT GGTJ.\CG'TGGA CG(iCGTGGAG 
4561 GTGCATAP~TG CCAAGACAAA GCCGCGGGAG GAGCAGTAC~Z\ ACAGCACGT~Z\ CCGTGTGGTC 
4 6 2 l AGCGTCCTCA CCGTCCTGCA CCAGGACTGG CTGAJ\_TGGCA AGGAGTAC.~ GTGCAAGGTC 
4681 TCCAACAAAG CCCTCCCAGC CCCCATCGAG AAAACCATCT CCAAAGCCAA AGGGCAGCCC 
4? ~11 CGAGi-\.t\CCAC AGGTGTACAC CCTGCCCCCA TCCCGGGl-\TG AGCTGi-\.CCi\J'.,, GJ'J-\CCi-\.GGTC 
•1801 AGCCTGACCT GCCTGGTCJ.~\ AGGCTTCTAT CCCJ.\GCGACA TCGCCG'TGGA GT(iGGAGAGC 
4861 AA TGGGC?~GC CGGAGAACAA CT?~CAAG.ACC ACGCCTCCCG TGTTGGACTC CGACGGCTCC 
4 92 l TTCTTCCTCT ACAGCA?~GCT CACCGTGGAC AAG.AGCAGGT GGCAGCAGGG GAACGTCTTC 
4981 TCATGCTCCG TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 
so~11 TCTCCGGGTl-\ ]'J .. \GGTGGCGG CGGATCAGGT GGGGGTGGAT CAGGCGGTGG AGGTTCCGGT 
S l 01 GGCGGGGGi-\.T CAGACl-\iV'J-\C TCACACATGC CCACCGTGCC CAGCACCTGi-\. ACTCCTGGGl-\ 
Sl61 GGACC(iTCAG TCTTCCTCTT CCCCCCAJ.~\A CCCl'l.t.Z:~GGJ.\CA CCCTCATGAT CTCCCGG_ACC 
5~~~2 l CCTG~Z\GGTCA CATGCGTGGT GGTGGACGTG AGCCACGAAG ACCCTGAGGT CAAGTTC?~~Z\C 

5281 TGGTACGTGG ACGGCGTGGA GGTGCATAJ\_T GCCAAGACAA AGCCGCGGGA GGAGCAGTAC 
5.?.4 l AACAGCACGT ACCGTGTGGT CAGCGTCCTC ACCGTCCTGC ACCAGGACTG GCTGAATGGC 
S ~101 1\1'.,,GGAGTACA i-\.GTGCl-\AGGT CTCCl~.l-\.Cl~.l-'v\ GCCCTCCCl-\.G CCCCCATCGi-\. Gi-\.t\.l-V\CCATC 
S ~i 61 TCCJ.\1".}J'..,.GCCJ.\ P~\GGGC_AGCC CCGAGi\ACCA CAG(iTGTJ.\CA CCCTGCCCCC ATCCCGCGAT 
552 l G~Z\GCTGACCA AGAP~CC?~GGT CAGCCTGACC TGCCTGGTCA AP~GGCTTCTA TCCC?~GCG~Z\C 

5581 ATCGCCGTGG ~Z\GTGGGAGAG CAP~TGGGCAG CCGGAG~Z\.AC~Z\ ACTACAAG?~C C~Z\CGCCTCCC 

5641 GTGTTGGACT CCGACGGCTC CTTCTTCCTC TACAGCAAGC TCACCGTGGA CAAGAGCAGG 
S '"! 01 TGGCAGCAGG GGl-V\CGTCTT CTCi-\.TGCTCC GTGl-\TGCATG 1-\.GGCTCTGCi-\. Ci-\.t\CCACTAC 
S?61 ACGCi-\.Gl-'v\Gl-\ GCCTCTCCCT GTCTCCGGGT l~.Z-V\TGA 
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FVIII-041. amino acid sequence. SignaJ sequence i.~3 shown i.n dotted unclerl:LnF::, 
and linker region connecting the Fe regions is underlined 

1 !1QJ)~_Jd1~I~t'X __ ~;::_~-~Ri:~~t':J~U\. TRRYYLGJ-\VE LSWDYMQSDL GELP'VDARF'P PRVPKSFPFN 
6 l TS\7\lYK.KTLF VEFTDHLFNI AKPRPPWMGL LGPTIQAE\TY DT\.T\7ITLKNM ASJ-1P'lSLHP .. V 

~:_:~'.:l GVSYWKASEG P .. EYDDQTSQR EKEDDKVFPG GSHT:rv·wQVL KENGPMASDP LCLTYSYLSH 
!.8 l VDLVKDLNSG LIGALLVCRE GSLAKEKTQT LHKFILLFAV FDEGKSWHSE TKNSLMQDRD 
241 lV\SARl-\WPKl"i HTVNG":iVNRS LPGLlGCHRK svnrnVIGMG TTPEVHSIFL EGHTFLVRNH 
301 RQi\.SLEISPI TF'LTi-\.QTLLM DLGQF'LLF'CH lSSHQHDGME AYVKVDSCPE EPQLRMKl."\!'NE 
.361 EAEDYDDDLT D:3EMDVVRFD DDNSPSFlQI RSVJ-\KKHPKT WVHYIJ''1-\EEE DWDYAPLVLJ-\ 
4:~'.:l PDDRSYKSQY LlJ1~GPQR.IGR KYKKVRFMAY TDETFKTREP .. IQEESGILGP LLYGEVGDTL 
481 LIIFKNQASR PYNIYPHGIT DVRPLYSRRL PKGVKHLKDF PILPGEIFKY KWTVTVEDGP 
541 TKSDPRCLTR YYSSFVNMER DLASGLIGPL LICYKESVDQ RGNQIMSDKR i.JVILFSVFDE 
601 NRS~~·YLTENI QRFLPNPi-\.G'\l QLEDPEF'QAS NIMHSINGYV FDSLQLS'\/CL HEVAYWYILS 
661 IGJ-\QTDFLSV FFSGYTFKHK MVYEDTLTLF PFSGETVFMS MENPGUHLG CHNSDFRNRG 
7:~'.1 MTALLK\TSSC DKNTGDYYED SYEDISAYLL SK}JNAIEPRS FSQNPPVLKR HQREITRTTL 
78 l QSDQEEIDYD DTISVEMKKE DFDIYDEDEN QSPRSFQKKT RHYFIP ... AVER LWDYGMSSSP 
841 HVLRNRAQSG SVPQFKK\7\lF QEFTDGSFTQ PLYRGELNEH LGLLGPYIRA EVEDNIMVTF 
901 RNQASRPYSF YSSLISYEED QRQGl-\EPRKl\f FVKFNETKTY FWKVQHHMAP Tl<.DEFDCKAW 
961 AYFSDVDLEK DVHSGLIGPL LVCHTNTLNP 1-\HGRQVTVQE FALFFTIFDE TKS~ffFTENM 

1021 ERNCRAPCNI QMEDPTF'KEN YRF'Hl-\If-JGYI MDTLPGLVMP1 QDQRIRWYLL SMG::;NENIH:3 
1081 IHFSGHVFTV RKKEEYKM.AL YNLYPG'lFET VEMLPSKAGI WRVECLIGEE LEAGMSTLFL 
1I41 VYSNKCQTPL GMASGHIRDF QITASGQYGQ WAPKLARLHY SGSINAWSTK EPFSWIKVDL 
12Dl LAPMIIHGIK TQGARQKFSS LYISQFIIMY SLDGKKWQTY RGNSTGTLMV FFG1>JVDSSGI 
1261 KHNlFNPPil ARYIRLHPTH YSIRSTLRME LMGCDLNSCS MPLGMESKAI SDAQITASS":i 
1J21 F'TNMF'A'I'WSP SKi~RLHLQ(iR SNJ1 .. WRPQ.Vl\JN PKEWLQVDFQ K'I'MK'VT(i\TTT QGVKSLL'I'SM 
J..~, 8 l YVKEFLISSS QDGHQ111JTLFF QNGKVK'lFQG NQDSFTP\T\TN SLDPPLLTRY LRIHPQSWVH 
1441 QIALRMEVTiG CEAQDLYDKT HTCPPCP.APE LLGGPSVFLF PPKPJ(DTLMI SRTPEVTC\7\l 
l.SDl VDVSHEDPEV KFNWYVDGVE VHNAKTKPRE EQYNSTYRVV SVLTVLHQDW LNGKEYKCKV 
1S61 SNKALPAPIE KTISl<J-\KGQP REPQVYTLPP SRDELTKNQV SLTCLVKGFY PSDIJWEWES 
1621 NGQPENNYKT TPPVLDSDGS FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NH":iTQKSLSL 
1681 SPGKGGGGS(i G(iGSGGGGSG GGGSDKTH'I'C PPCPAPELLG GPS\TF'LF'PPK PKD'I'LMISR'T 
1 741 PEVTC\T\RJDV SHEDPEVKFN WYVDGVEVHN AKTKPREEQY NSTYR\7\lSVTi TVLHQDWLNG 
18Dl KEYKCKVSNK ALPAPIEKTI SKAKGQPREP QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD 
1861 IAVEWESNGQ PENNYKTTPP VLDSDGSFFL YSKLTVDKSR WQQG1>.n7FSCS VMHEALHNHY 
1921 TQKSLSLSPG K* 

DN.A sequence for FVIII-· 1.08 
l ?~TGCP ... AATAG AGCTCTCCAC CTGCTTCTTT CTGTGCCTTT TGCG?~TTCTG CTTT?~GTGCC 

61 ACCAGAAGAT ACTACCTGGG TGCAGTGGAA CTGTCATGGG ACTATATGCA AAGTGATCTC 
l21 GGTGi-\.GCTGC CTGTGG.Z:.°'o.CGC A.l-\.GATTTCCT CCT.t\GAGTGC C.Z:.°'o.i-\~A.Z:.°'o.TCTTT TCCATTcz:.°'o.i-\.C 
181 ACCTCl-\GTCG TGTACl-\iV'J-\l'..,_ GACTCTGTTT GTi\Gf1}\TTCi-\. CGGl-\TCl-\CCT TTTCiV\.CATC 
2 ~11 GCT...Z\.1~_,_(iCC.P~\ GGCCACCCTG G...Z\.TGGGTCTG C'I'A(iGTCCT.P1 CCATCCAGGC TGJ-\GGTTTAT 
-~· 0 l GP .. TACAGTGG TCATTAC~Z\CT TAAGAACATG GCTTCCCATC CTGTC~Z\GTCT TCATGCTGTT 
361 GGTGTATCCT ACTGGAAAGC TTCTGAGGGA GCTGAATATG ATGATCAGAC CAGTCAAAGG 
421 GAGAJ.\AG.~G ATGATAAAGT CTTCCCTGGT GGAAGCCATA CATATGTCTG GCAGGTCCTG 
~181 iV'J-\GAGl-iJ.'-°'o.'I'G GTCCPJ-\TGGC CTCTGl-\.CCCA CTGTGCCTTi-\. CCTl-\CTCATi-\. TCTTTCTCAT 
5~11 GTC;GACCTGG TJ-\}~· .. ...LV~_,_(i_.L\CT'I' G ... z:v1 .. TT'CAGGC C'I'CA'I'TGGAG CCCTACTAGT ATGT...L\GAG1~J'l. 

6 0 l GGGAGTCTGG CCAP~GG?~~Z\.AA GACACAGACC TTGCACAAAT TT~Z\T?~CTACT TTTTGCTGTA 
661 TTTGATG?~~Z\G GGAAAAGTTG GC?~CTCAGAA AC?~AAG~Z\.ACT CCTTGATGC~Z\ GGATAGGGAT 
72 l GCTGCATCTG CTCGGGCCTG GCCTAAAATG CACACAGTCA ATGGTTATGT .~ACAGGTCT 
'"! 81 CTGCCl-\GGTC TGl-\.TTGGATG CCl°'o.CAGGl~.l-'v\ TCl°'o.GTCTATT GGCl-\TGTGAT TGGl-'v\TGGGC 
8 ~11 .Z:.°'o.CCl-\.CTCCTG PJ-\GTGC.l°'o.CTC Al-\.TATTCCTC Gl-'v\GGTCl-\CA Cl°'o.TTTCTTGT GAGG.Z:.°'o.i-\.CCi-\.T 
~101 CGCC.P1GGCGT CC'I"I'GGJ1 ..... z.~\T CTCGCCAA'I'A 1-\CT'TTCCT'I'A CTGCTCJ-\}\AC ...L\CTCTTGATG 
961 GACCTTGG~Z\C ~Z\GTTTCTACT GTTTTGTCAT ATCTCTTCCC ACCAACATG~Z\ TGGCATGGAA 

l 02 l GCTTATGTCA AAGTAGACAG CTGTCCAGAG GAACCCCAAC TACGAATG.~ .~ATAATGJ.\A 
1081 GAAGCGGAAG ACTATGATGA TGATCTTACT GATTCTGAJ\ .. A TGGATGTGGT CAGGTTTGAT 
l l ~11 Gi-\.TGi-\.Cl-'v\CT CTCCTTCCTT Tl-\.TCCl-iJ.'-°'o.l-\TT CGCTCAGTTG CCi-\..t\Gi-\..t\GCA TCCT.Z:.°'o.i-\.l-iJ.'-°'o.CT 
1201 TGGGTJ-\CATT ACATTGCTGC TG...LV~_,_(iAG(iAG GAC'TGGGACT ATGCTCCCTT ...L\GTCCTCGCC 
1261 CCCGATG?~CA GAAGTTATAA ~Z\AGTCAATAT TTGAAC~Z\.ATG GCCCTCAGCG G~Z\TTGGTAGG 
l.~.2 l ?~~Z\GT~Z\CAAAA AAGTCCG~Z\TT TATGGC?~TAC ACAGATGAAA CCTTT~Z\.AGAC TCGTG~Z\AGCT 

1381 ATTCAGCATG .. Z\.ATCAGGAAT CTTGGGACCT TTACTTTATG GGGAAGTTGG AGACACACTG 
11!~11 TTGl-\.TTl-\.TAT TTl-iJ.'-°'o.GA.Z:.°'o.'I'Cl-\. AGCPJ-\GCl-\GA CCATl-\.TPJ-\CA TCTACCCTCA CGGl-iJ.'-°'o.TCACT 
lSOl GATGTCCGTC CTTTGTATTC i-\.AGGAGATTA CCAl-\J'-iJ.'-°'o.GGTG Ti\PJ-\ACl-\TTT Gi-\..t\GGATTTT 
1561 CCJ'-.... P~.TTCTGC Cl-\GGAC;...LV~J'l.'I' .A'I"I'CJ-\}\A'TAT f' .... .,.z:v1 .. TGGACAG TGACTGTAGA AGJ-\TGGGCCA 
162 l ?~CTJLZ\.ATCAG ATCCTCGGTG CCTGACCCGC TATTACTCTA GTTTCGTTAA TATGG~Z\G?~GA 

1681 GATCTAGCTT CAGGACTCAT TGGCCCTCTC CTCATCTGCT ACAAAGAATC TGTAGATCAA 
l 74 l AGAGGAJ\ .. ACC AGAT .. Z\.ATGTC AGACAAGAGG AJ\ .. TGTCATCC TGTTTTCTGT ATTTGATGAG 
1801 iV\.CCGJ-\J' .... GCT GGTACCTCl-\C i-\.GAGi\.l-\.TATA Cl-iJ.'-°'o.CGCTTTC TCCCCPJ-\TCC AGCTGGl-\.GTG 
18 61 CAC;CTTGAGG A'TCCA(;_.l\GT'I' cc11 ..... Z'1GCC'TCC l'-.... P~.CA'I'CA'TGC ACAC;CATCJ1..,_Z'1 TGGCTATGTT 
l 92 l TTTG~Z\TAGTT TGC?~GTTGTC AGTTTGTTTG CATGAGGTGG C?~TACTGGTA CATTCTAP~GC 
1981 ATTGGAGC~Z\C ~Z\GACTGACTT CCTTTCTGTC TTCTTCTCTG GATATACCTT C~Z\.AACACAAA 

2041 ATGGTCTATG AAGACACACT CACCCTATTC CCATTCTCAG GAGAAACTGT CTTCATGTCG 
2101 ATGGPJ-\J'-iJ.'-°'o.CC CAGGTCTATG GATTCTGGGG TGCCACi-\..t\CT CAGl-\CTTTCG Gi-\..t\CAGl-\.GGC 

l6 l ATGl-\.CCGCCT Tl-\CTGAAGGT TTCTl-\GTTGT Gl-\.Cl~.l-\.GPJ-\CA CTGGTGATTA TTl-\CGi-\.GGi-\.C 
221 AG'TTAT'G...LV~_,_(; ATATTT'CAGC ATACT'I'GC'I'G 1-\GTJ-\]\_l-V~J'l.CA ATGCCA'TTGA _.l\Cc ... z:v1 .. G ... Z:V1 .. Gc 
281 TTCTCTC?~~Z\.A ~Z\CCCACCAGT CTTGAAACGC CATCAP~CGGG AAATAACTCG T~Z\CTACTCTT 
.?.4 l CAGTCAGATC AAGAGGA .. Z\.AT TGACTATGAT GATACCATAT CAGTTGAJ\ .. AT GAAGAAGG .. Z\.A 
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24.'Jl GATTTTGACA TTTATGATGA GGATGAAAAT CAGAGCCCCC GCAGCTTTCA .D,.AAGAAAACA 
2 ~161 CGl-\CACT.l-\TT TT.l-\.TTGCTGC i-\.GTGG.l-\.Gi\.GG CTCTGGGi\.TT 1-\.TGGGATG.l-\G Ti-\.GCTCCCCl-\ 
2 521 Cl}_,_TGTTCTP~\ Gl-\.P• ... ACAGG(iC TCJ1 .. GJ-\GTGGC AG'I'(i'I'CCCTC AGTTCl}J'l.GJ1 ..... z\. J1 .. G'TTGTTTTC 
~:58 l CP .. GG~Z\.ATTTA CTG?~TGGCTC CTTTACTCAG CCCTTATACC GTGG?~GAACT AAATGP .. ACP .. T 
2641 TTGGGACTCC TGGGGCCATA TAT~Z\.AGAGCA GAP~GTTGAAG ATAATATC?~T GGTAACTTTC 
27.'Jl AGAJ\_1-\TCAGG CCTCTCGTCC CTATTCCTTC TATTCTAGCC TTATTTCTTA TGAGGAAGAT 
2 '"! 61 CAGAGGC.l-\.i-\.G Gi\.GCAGiV\.CC 'I'AGi-\I~1-\1~l~1-\.C TTTGTCi-\.i\.GC CTAJ-\TGl-V'1.l~C Ci-\.i\.l-V\CTTAC 
2 8 21 TTTTGG.Z-\.iV\.G TGC.l-\.i-\.Cl~TC.Z-\. Tl-\.TGGC.l-\CCC i\.CTi\.l-V\Gl-\TG AGTTTGi\.CTG ClJ-\.!1.GCCTGG 
2 8 81 GC'TTl1'TTTCT CTGJ1,.TGTTGA CCTG(i}\J1 ... f.l.}\J1 ... GATGTGCACT CAGGCCT'G_..L\T TG(i...Z\.CCCCTT' 
2941 CTGGTCTGCC P .... CACTAACAC .. Z\CTGAACCCT GCTCATGGG .. Z\ GACAAGTG?~C ?~GTACAGGAA 
30Dl TTTGCTCTGT TTTTCACCAT CTTTGATGAG ACCAJ\-P~J\GCT GGTACTTCAC TGAAAATATG 
3061 GAAAGAAACT GCAGGGCTCC CTGCAJ\ .. TATC CAGATGGAJ\ .. G ATCCCACTTT TJ.\AJ\ .. GAGAAT 
3 l2 l Ti-\.TCGCTTCC ATGCi-\~ATCl~.Z-\. TGGCTACl-\Tl~ 1-\TGGl-\.TACAC Tl~CCTGGCTT AGTf'"'>.J.L~TGGCT 

~; l 81 Cl1GGl1'TCP~..l}J"l. GC;...Z\.TTCGl1'TG GTATC'I'GC'I'C l-\GCJ-\TGGC;C1"'}.._ GCl~\TGJ-\}~· .. ...L\A CATCCl1'I"I'CT' 
3241 ATTCATTTCA GTGGACATGT GTTCACTGTA CG?~AAJ\~P· ... AAG AGGAGTAT?~ .. Z\ ?~ .. Z\TGGCACTG 
?: .~. D l T .. Z\CA .. Z\TCTCT ATCC .. Z\GGTGT TTTTGAGAC?~ GTGGAAA TGT T?~CC?~TCCAA AGCTGGAJ\~TT 

3361 TGGCGGGTGG .. Z\ATGCCTTAT TGGCGAGCAT CTACATGCTG GGATGAGCAC ACTTTTTCTG 
31! 21 GTGTi-\.Cl-\.GCl-\ ATf'"'>.J.L~GTGTCl-\. Gl-\.CTCCCCTG GGAATGGCTT CTGGl~CACAT TAGAGi-\.TTTT 
3~181 CAGATTACi-\.G CTTCAGGACA i-\.TATGGACl-\.G TGGGCCCCl-\.i-\. 1-\.GCTGGCCAG ACTTCATTAT 
3 5~11 TCCGGA'I'C .. Z'~\ TCi~ .. ...L\T(iCCTG G...Z\.GCJ-\CC.l-\.P• ... G (i...Z\.GCCCT'TTT CTT(iGATCJ1 ... P1 GG'TGGATCT(i 
?:6Dl TTGGCACCAA TGATTATTCA CGGCATCAAG ACCCAGGGTG CCCGTCAGAA GTTCTCC?~GC 
3661 CTCTACATCT CTCAGTTTAT CATCATGTAT AGTCTTGATG GGAAGAAGTG GCAGACTTAT 
3 72 l CGAGGAJ\ .. ATT CCACTGG .. Z\AC CTTAATGGTC TTCTTTGGCA ATGTGGATTC ATCTGGGATA 
3 7 81 iV'J-\CACf'"'>.J.L~T'A TTTTTl-\ACCC TCCi-\~ATTATT GCTCGATACi-\. TCCGTTTGCi-\. CCCl-V\CTCAT 
3 8 ~11 TAT...Z\.Gc ... z:~TTC GCAGCACTC'I' TCGCJ-\TGGAG T'I'GA'I'GGGCT GTGATTT ... z:v1 .... A T.AGTTGCAGC 
?: 9D l ?~TGCCATTGG GAATGG?~GAG TAAAGC?~AT?~ TCAGATGCAC AG .. Z\TT .. Z\CTGC TTCATCCT .. Z\C 
3961 TTTACCAJ\~TA TGTTTGCCAC CTGGTCTCCT TC?~AAJ\~GCTC GACTTCACCT CCAAGGGAGG 
4 02 l AGTAATGCCT GGAGACCTCA GGTGAATAAT CCAAJ\ .. AGAGT GGCTGCAJ\ .. GT GGACTTCCAG 
•l 0 81 iV' .... GACl-\.!1.TGA i-\~AGTCl-\CAGG i-\.GTi-\.t\CTACT CAGGGAGTl-\.i-\. 1-V\TCTCTGCT Ti-\.CCAGCATG 
4l~l1 Ti-\.TGTGl-V\GG AGTTCCTCAT CTCCl-\GCl-\GT Cl-'v\Gl-\.TGGCC ATCAGTGGAC TCTCTTTTTT 

4261 TCTCTAG?~CC CACCGTTACT GACTCGCTAC CTTCG?~ .. Z\TTC ACCCCCAG?~G TTGGGTGCAC 
4.?.21 CAGATTGCCC TGAGGATGGA GGTTCTGGGC TGCGAGGCAC AGGACCTCTA CGACAAAACT 
4381 CACACATGCC CACCGTGCCC AGCACCTGAA CTCCTGGGAG GACCGTCAGT CTTCCTCTTC 
41! ~11 CCCCCl·).l-VV .... C CCf'"'>.J.L~GGACAC CCTCl-\TGl-\TC TCCCGGACCC CTGAGGTCAC ATGCGTGGTG 
•l!:10l GTGG.ACGTGA GCCACGJ1 .... AGA CCCT(il-\G(i'I'C l-\.P• ... G'TTC1"'.}J"l.CT GGTJ-\CG'TGGA CG(iCGTGGAG 
4561 GTGCATAJ\~TG CCAAGACAAA GCCGCGGGAG GAGCAGTAC .. Z\ ACAGCACGT .. Z\ CCGTGTGGTC 
4 6 2 l ?~GCGTCCTCA CCGTCCTGCA CCAGGACTGG CTG.AATGGCA AGGAGTACAA GTGC?~ .. Z\GGTC 
4681 TCCAACAAAG CCCTCCCAGC CCCCATCGAG AAAACCATCT CCAAAGCCAA AGGGCAGCCC 
4? ~11 CGAGi-\.t\CCAC AGGTGTACAC CCTGCCCCCA TCCCGCGl-\TG AGCTGi-\.CC1V.... GlJ-\CCi-\.GGTC 
•l 801 AGCCTGACCT GCCTGGTCl-\.!1. i-\.GGCTTCTl-\.T CCCl-\GCGACi-\. TCGCCGTGGi-\. GTGGGAGAGC 
4 8 61 ...L\ATGG(iCAGC CGG...L\GA_..L\Cl"l.J.z:~ C'I'ACJ-\.P• ... Gl-\CC ACGCCTCCCG TGTTGGACTC CGJ-\CGGCTCC 
4 92 l TTCTTCCTCT ACAGCA?~GCT CACCGTCGAC AAG.AGCAGGT GGCAGCAGGG GAACGTCTTC 
4981 TCATGCTCCG TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 
5041 TCTCCGGGTA AACGGCGCCG CCGGAGCGGT GGCGGCGGAT CAGGTGGGGG TGGATCAGGC 
S l 01 GGTGGl-\GGTT CCGGTGGCGG GGGi-\.TCCGGC GGTGGAGGTT CCGGTGGGGG TGGl-\.TCl-V\GG 
S l 61 ...L\AC;AGC;AGGJ-\ .AGAGGC;CGCA GGTGCAGCTG CAGC;AGTCTG GGGC;_AGC;CTT GG'TACAGCCT 
5~~~2 l GGGGGGTCCC TGAG .. Z\CTCTC CTGTGC?~GCC TCTGGATTCA TGTTT .. Z\GCAG GTATGCC?~TG 
5281 AGCTGGGTCC GCCAGGCTCC .. Z\GGGAAGGGG CC?~GAGTGGG TCTCAGGT?~T T .. Z\GTGGTAGT 
5.?.4 l GGTGGTAGTA CATACTACGC AGACTCCGTG AJ\ .. GGGCCGGT TCACCGTCTC CAGAGACAAT 
s~101 TCCAAGf'"'>.J.L~CA CGCTGTATCT GCl~i-\.t\TGi\.l-\.C 1-\GCCTGi-\.Gl-\.G CCGl-\GGl-\CAC GGCTGTl-\.TAT 
s1!6l Ti-\.CTGCGCCC GGGGCGCCAC CTACl-\CCl-\GC CGGAGCGl-\CG TGCCCGACCA GACCAGCTTC 
·::!:121 GACTACTGG(i GCCAGGGP~\C CCTG(i'I'CACC GTC'TCCTCAG GGAGTGCATC CGCCCc ... z:v1 .... AG 
5581 CTTGAAG?~ .. Z\G GTGAA TTTTC .. Z\G?~ .. Z\GCACGC GT?~ TCTGAAC TGACTCAGG .. Z\ CCCTGCTGTG 
5641 TCTGTGGCCT TGGGACAGAC AGTCAGGATC ACATGCCAAG GAGACAGCCT CAGAAACTTT 
5701 TATGCAAGCT GGTACCAGCA GAAGCCAGGA CAGGCCCCTA CTCTTGTCAT CTATGGTTTA 
S?61 AGTl-\.i-\.t\.l-\.GGC CCTCi-\.GGGAT CCCAGACCGA TTCTCTGCCT CCi-\.GCTCl-\.GG 1VJ-\CACAGCT 
·:_; 8 21 TCCTTGACCA TCACTGGGGC TC...L\G(iCG(; ... z:v1... GATGAGGC'I'G ACTJ-\TTJ-\CTG CCTGCTGT.AC 
5881 TACGGCGGCG GCCAGCAGGG CGTGTTCGGC GGCGGC .. Z\CC .. Z\ AGCTGACCGT CCTACGTCAG 
5 94 l CCCA .. Z\GGCTG CCCCCTCGGT CACTCTGTTC CCGCCCTCTT CTGCGGCCGG TGGCGGTGGC 
6001 TCCGGCGGAG GTGGGTCCGG TGGCGGCGGA TCAGGTGGGG GTGGATCAGG CGGTGGAGGT 
6 061 TCCGGTGGCG GGGGi-\.TCi-\.Gl-\. Cl-VVJ-\CTCAC ACATGCCCAC CGTGCCCl-\.GC ACCGGi-\.ACTC 
6121 CTGGGCGGi-\.C CGTCAGTCTT CCTCTTCCCC CCl~l-\.f"'>.J.L~CCCi-\. 1-\.GGl-\CACCCT Ci-\.TGATCTCC 
6 l ti 1 CG(iACCCCTG .AGGTCACATG CGTGGTGGTG (il-\C(i'I'GAGCC ACGA_..L\GACCC TGJ-\GGTC...L\A(i 
6 ~~~4 l TTCA .. Z\CTGGT ACGTGG?~CGG CGTGGAGGTG CAT.AATGCCA AG .. Z\C?~ .. Z\.AGCC GCGGG .. Z\GG .. Z\G 
6301 CAGTACAACA GCACGTACCG TGTGGTCAGC GTCCTCACCG TCCTGCACCA GGACTGGCTG 
6.?.61 AATGGCAAGG AGTACAAGTG CAAGGTCTCC AJ\ .. CAJ\ .. AGCCC TCCCAGCCCC CATCGAGA .. Z\A 
6 ~121 ACCATCTCCA i-\.t\GCCl-\1V .... GG GCAGCCCCGA Gf'"'>.J.L~CCACAGG TGTl-\CACCCT GCCCCCl-\.TCC 
6 ~i ti 1 CG(iGATGAGC TGACCA_..L\Gl"l.J.z:~ CCAGGTCJ-\GC C'I'GACCTGCC TGGTC1"'.}J"l.J.Z:~GG CT'TCTATCCC 
6 54 l ?~GCG .. Z\CATCG CCGTGG?~GTG GGAGAGCAAT GGGCAGCCGG AG .. Z\.AC .. Z\.ACTA CAAG?~CC?~CG 

66Ci1 CCTCCCGTGT TGGACTCCGA CGGCTCCTTC TTCCTCTAC .. Z\ GCAAGCTC?~C CGTGGACAAG 
6 6 6 l AGCAGGTGGC AGCAGGGGAJ\.. CGTCTTCTCA TGCTCCGTGA TGCATGAGGC TCTGCACAAC 
6 721 CACTACACGC i-\.Gl-'v\Gl-\GCCT CTCCCTGTCT CCGGGTi-\.t\.l-\.T GA 
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FVIII-108 amino acid sequence. SignaJ sequence i.~3 shown i.n dotted unclerl:LnF::, 
linker region connecting SCE5 to Fe region is underlined, and linker with 
proprot.ein convert.a.se proces,sins1 sites is ,sho'i.-..'Il in bolrJ. 

l l'JQJ_t_~i-~'.I~~f~t' __ Jd~l-~1_Jf;;f'.~f_0A TRR.YYLGA\TE LSWDYMQSDL GELP-VTi.ARFP PRVPKSFPFN 
6 :l TS'•.l\TYKKTLF VEFTDHLFNI P .. KPRPPWMGL LGPTIQP .. EVY DT\7\lITLK}JM ?~SHPVSLHAV 

!.2 l GVSYWKJ\_SEG AEYDDQTSQR EKEDDKVFPG GSHTYVWQVL KENGPMASDP LCLTYSYLSH 
l81 VDLVl<.DLNSG LlGALLVCRE GSLAKEKTQT LHKFILLFAV FDEGKS~rnsE TKNSLMQDRD 
2~11 1-\.i-\.Sl-\.Ri\.~~Pl< . .M HTVNGY\i'1>JRS LPGLIGCHRK S'\/YWHVIGMG TTPEVHSIFL EGHTF'LVRNH 
.301 RQJ-\SLElSPl TFLTAQTLLM DLGQFLLFCH ISSHQHDGME AYVKVDSCPE EPQLR!lfr:J.IJNE 
361 EAEDYDDDLT DSEMDVVRFD DDNSPSFIQI RS'lAKKHPKT WVEYIAAEEE DWDYAPLVLA 
42 l PDDRSYKSQY LI:JI>TGPQRIGR KYKKVR.FMAY TDETFKTREA IQHESGILGP LLYGEVGDTL 
481 LIIFKNQASR PYNIYPHGIT DVRPLYSRRL PKGVKHLKDF PILPGEIFKY KWTVTVEDGP 
5'll TKSDPRCLTR Y":iSSFVNMER DLASGLIGPL LICYKESVDQ RGNQIMSDKR NVILFSVFDE 
601 NRSWYLTENI QRF'LFNP...Z\.GV QLEDPEF\-:J...Z\.S NIMH::;IN(iY\7 F'DSLQLSVCL HEV...Z\.YWYILS 
66:l IGAQTDFIS\1 FFSGYTFKHK MVYEDTLTLF PFSGETVFMS MENPGLWILG CHNSDFRNRG 
72 l MTALLK.VSSC DKNTGDYYED SYEDIS?~YLL SKNNAIEPRS FSQNPPVLK.R HQREITRTTL 
'781 QSDQEEIDYD DTISVEMKKE DFDIYDEDEN QSPRSFQK.KT RHYFIAAVER LWDYGMSSSP 
B~ll HVLRNR.l-\.QSG SVPQFKKVVF QEFTDGSF'TQ PLYRGELNEH LGLLGPYIRA EVEDNIMVTF 
901 RNQASRPYSF YSSLlSYEED QRQGAEPRKN FVKPNETKTY FWKllQHHMAP TKDEFDCKA~~ 
961 _.L\YFSDVDLEK DVHSGLIGPL L\TCH'TNTLNP AHGRQVTVQE F_..L\LFF'TIF'DE TKSWYFTENM 

l 02 l ERNCRAPCNI QMEDPTFKEN YRFEAINGYI MDTLPGLVMA QDQR IR111JYLL SMGSNENIHS 
1081 IHFSGHVFTV RK.KEEYIZMAL YNLYPGVFET VEMLPSKAGI WR.VECLIGEH LHAGMSTLFL 
l!.41 VYSNKCQTPL GMASGHIRDF QITASGQYGQ WAPK.LARLHY SGSINAWSTK EPFSWIKVDL 
1201 LAPMlIHGIK TQGARQKFSS LYISQFllMY SLDGKKWQTY RGNSTGTLMV FFGNVDSSGI 
1261 KHNIFNPPII ARYIRLHPTH YSIRSTLRME LMGCDLNSCS MPLGME:::KJH SDJ-\QITASSY 
l.~.2 l FTNMF.ATWSP SKARLHLQGR SNAWRPQ\71-J}J PKEWLQVDFQ KTMK.VTGVTT QGVKSLLTSM 
1381 YVKEFLISSS QDGHQWTLFF QNGKVKVFQG NQDSFTF\7\lN SLDPPLLTRY LRIHPQSWVH 
1441 QIALRMEVLG CEAQDLYDK.T HTCPPCPAPE LLGGPSVFLF PPKPKDTLMI SRTPEVTCVV 
lSOl VDVSHEDPEV KFNWYVDGVE VHNi-\.KTKPRE EQYNST.YRVV SVLTVLHQDW LNGKEYKCK\7 
1561 SNKALFAPlE KTISKAKGQP REPQVYTLPP SRDELTl<l,QV SLTCLVKGFY PSDIAVEWES 
16 21 NGQPENNYKT TFPVLDSDGS FFLY:3KLTVD KSI'rnQQGNVF SCSVMHEALH NHYTQKSLSL 
1681 SPGKRR:RRSG GGGSGGGGSG GGGSGGGGSG GGGSGGGGSR K:RRK:RAQ\TQL QESGGGLVQP 

GGSLELSCF'"F'" SGFMFSl<.YAM SWVRQAFGKG PEW\lSGISGS GG2".TYYADS\/ 

KGPFTVSRDN 
1801 SKNTLYLQMN SLEAEDTAVY YCF'"RC;ATYTS FSD\/PDQTSF' DYV~GQGTL\/T 

VS SGSASP~PK 
1861 

QT\PTLVIYC;L 

1921 SKRPSGIPDR FSASSSGNTA SLTITGAQAE DEADYYCLLY YGGGQQGVFG 
GGTKLTVLR.Q 

1 'J8 _:_ PKAAPSVTLF PPSSAAGGGG SGGGGSGGGG SGGGGSGGGG SGGGGSDKTH 
TCP PCT?.t~PEL 

LGGPSVFLFP PKPKDTLMIS RTPEVTCVVV DVSHEDPEVK FNWYVDGVEV 
J-INAKTKPREE 

2101 QYNSTYRVVS VLTVLHQDWL NGKEYKCKVS NKALPAPIEK TISKAKGQPR 
EPQVYTLPPS 

2161 RDELTYN(NS LTCLVI<:GFYP son,vEWESN GQPENNYYTT PPVLDSDGSF 
l:;'LYSEL'T\7 DK 

2221 SRWQQGNVFS CSVMHEALHN HYTQKSLSLS PGK* 

55 DNA sequence for pSYN-FVIII-049 

60 

65 

70 

1 _.L\T(iCl}J'l.J.Z\.T.P1G .P1GCTCTCCAC CTGC'TTC'TTT CTGTGCC'TTT TGC(i_..L\TTCTG CT'T'l\L\GTGCC 
6 l ?~CCAGAAGAT ACT?~CCTGGG TGCAGTGGAP~ CTGTCATGGG ACTATP ... TGCA AAGTGP ... TCTC 

~:.:~'.1 GGTGAGCTGC CTGTGGACGC P .. AGP .. TTTCCT CCTAG?~GTGC CAAAATCTTT TCCATTCAAC 
!.81 ACCTCAGTCG TGTACAAJ.\AJ\_ GACTCTGTTT GTAGAATTCA CGGATCACCT TTTCAACATC 
241 GCTAAGCCi-\i\ GGCCACCCTG GATGGGTC'I'G CT.Z:.}.GGTCC'I'i-\. CCATCCl-\GGC TG.t\GGT'I'TAT 
301 Gi-\.Tl-\.CAGTGG TCATTACi-\.C'I' T.l-'v\Gl-\J' .... Cl-\TG GCTTCCCl-\TC CTGTCi-\.G'I'CT TCl-\TGCTGTT 
.3 61 GG'TGTJ..\TCCT l}_,_CTGGJ..\J1 ...... Z'1GC TTCT(i...Z\.G(iGJ1 ... GCTGi\ATATG ...Z\.TGJ..\TC.l-\G_..L\C Cl}_,_(i'I'CA...Z\J1 ... GG 
4:~'.1 GAGAAAG?~P .. G P .. TGATAAAGT CTTCCCTGGT GG?~AGCCATP .. CATATGTCTG GCAGGTCCTG 
481 AP..J\GAGAATG GTCCJ.\A'I'GGC CTCTGACCCA CTGTGCCTTA CCTACTCATA TCTT'I'CTCAT 
541 GTGGACC'I'GG TAJ\_AAGACTT GAATTCAGGC CTCAT'I'GGAG CCCTACTAGT ATGTAGAGAA 
601 GGG.l-\.GTCTGG CCf1}\GG.Z:.}.i-\i11~1-\. Gl-\.CACAGl-\CC T'I'GCl-\.C.PJ-\1'..,_T TTi-\.T.Z:.}.CTl-\.CT TTTTGCTGTA 
(:, 61 TT'TGAT'G_.l\]}_,_(; G(;}\]1 ...... Z'~\GT'TG GCACTCAC;.z:.v1 ... J..\C..L\J..\1i.G1"}J..,_CT CCT'TGAT'GCA GGATAGGGAT' 
., 21 GCTGCATCTG C'TCGG(iCCTG GCCTJ..\.P• ... AJ..\TG c.z:.}.cACAG'TCA ATG(iTTATGT 11 ...... Z'~\CAGGTCT 
78 l CTGCCAGGTC TGATTGGP .. TG CCACAGGAAP~ TCAGTCTATT GGCATGTGAT TGGAP~TGGGC 
841 ACCACTCCTG J.\AGTGCACTC AA'I'ATTCCTC GAAGG'I'CACA CATTTCTTGT GAGGAACCAT 
901 CGCCi-\.GGCGT CCTTGGi\i-\i\'I' C'I'CGCCi\l-\Ti\ ACTT'I'CCTTA CTGCTCl~.Z-'v\C ACTCTTGi\TG 
961 GACCTTGGi-\.C i-\.G'I'TTCTACT GTTTTGTCl-\.T 1-\TCTCTTCCC 1-\.CCl-\ACl-\TGi-\. TGGCATGG.PJ-\ 

1021 GCTTATGTCJ..\ .P~\GTA(;_ACAG CTGTCCAGAG c; ... z:v1 ... ccccJ..\}\C 'l\L\C(;_.L\ATGJ1 ...... Z'1 J1 ...... Z'~\T...L\ATG1"}J..,_ 
l 08 l GP ... AGCGGAAG ACT?~TG?~TGA TGATCTTACT GATTCTGAAA TGGATGTGGT CAGGTTTGP .. T 
1141 GATGACAACT CTCCTTCCTT TA'I'CCAAATT CGCTCAGTTG CCAAGAAGCA 'I'CCTAAAACT 
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12.'Jl TGGGTACATT ACATTGCTGC TG.~GAGGAG GACTGGGACT ATGCTCCCTT AGTCCTCGCC 
12 61 CCCGATG.l-\C.l\. Gi\.l-\.GTTATJ-\l'..,_ i-\.AGTC.Z-V\Tl-\.T TTGJ-\J' .... Ci-\.i\.TG GCCCTCl-\GCG Gi-\.TTGGTAGG 
1J21 _l.\.i.~.._(~/J.']}.._c.z:.v1 ..... Z..J...\ P.J...\GTCCG]}.._TT T...Z\.TGGCAT'AC ACJ1 .. (;,_z:~TGJ-\}~...Z\. CCTTTl}J'l.GJ1 .. c TCGTGl}.._AGCT 
J..~, 8 l ?~TTCP .. GCATG AATCP .. GG~Z\.AT CTTGGG?~CCT TTACTTTATG GGGA?~GTTGG AGAC?~CACTG 
1441 TTGATTATP-... T TTAAGAATCA P .. GC~Z\.AGC.AGA CC?~TATP-... ACP-... TCTACCCTCP .. CGGAATCACT 
l.S.'Jl GATGTCCGTC CTTTGTATTC AAGGAGATTA CCAAJ\-P~ .. GGTG TAP..J\ACATTT GAAGGATTTT 
1 S61 CCJ-\J' .... TTCTGC Ci\.GGAGiV\1-\T i-\.TTC.l\.l-V\Tl-\.T 1-\J'"'>.J.L'>o.TGGi-\.C.l-.\.G TGACTGTAGi-\. 1-\G.l\.TGGGCCl-\ 
16 21 .Z:.'>o.CT.l-\.i-\I1TCAG ATCCTCGGTG CCTGl-\CCCGC Tl-\.TT.l-\.CTCTA GTTTCGTTiV\. TATGGi-\.Gl-\G.l\. 
16 81 G...Z\:TCTJ.\GCTT CAGG...Z\.CTCJ.\T TGGCCCTC'I'C CTCJ.\TCT(iCT ...Z\.CP~\J1 .. GJ.\.i~TC TGT...Z\.G...Z\. 'I'C .. Z'~\ 
1 741 AGAGGAAP~CC P .. GATAATGTC P .. G?~CAAG.AGG AATGTCP .. TCC TGTTTTCTGT ?~TTTGATGAG 
18.'Jl AACCGAJ\ .. GCT GGTACCTCAC AGAGAATATA CAACGCTTTC TCCCC .. LJ..."A.TCC AGCTGGAGTG 
1861 CAGCTTGAGG ATCCAGAGTT CCAAGCCTCC AACATCATGC ACAGCATCAA TGGCTATGTT 
1921 TTTGi-\.Tl-\.GTT TGC.l-\GTTGTC AGTTTGTTTG C.l-\.TG.l-\.GGTGG C...Z\.Ti\.CTGGTA CATTCTf'"'>.J.L°'o.GC 
1~)81 AT'TGGJ.\GCl}.i.C l}.i.(;}\.CTGAC'TT CCTTTC'I'(i'I'C 'TTC'TTCTC'I'G GATJ.\TP1CCTT C1°'.}J' . .,..z:.}.cACJ1 .. P~\ 
2041 ATGGTCT?~TG .. Z\.AGACACACT CACCCTATTC CC?~TTCTCAG GAGAAACTGT CTTCATGTCG 
~; l.O l ?~TGG .. Z\.AAACC CAGGTCT .. Z\TG GATTCTGGGG TGCCACAACT C?~GACTTTCG GAAC?~GAGGC 
2161 ATGACCGCCT TACTGAAGGT TTCTAGTTGT GACAAG .. LJ..."A.CA CTGGTGATTA TTACGAGGAC 
2221 AGTTi-\.TGiV\.G ATATTTCi-\.GC ATACTTGCTG 1-\GTl~1-\.iV'J-\CA ATGCCi-\.TTGA ACCf'"'>.J.L">o.Gf'"'>.J.L°'o.GC 
2281 TTCTCTC.P>o.i-\~A i-\.CCCACCAGT CTTGi\1-V\CGC CATCf'"'>.J.L°'o.CGGG .l-VV.,,T1V.,,CTCG Ti-\.CTACTCTT 
2 J ~11 CAC;TCAGATC P~\G.l-\GC;_l.\J."'}J'..,_'I' TGAC'TATGAT (i ... Z:}.TACCA'TAT CAGTTGl"l.J.z:v1 .. T GP~\G_l.\J."'}J~G1"'.}J'..,_ 

~:401 G .. Z\TTTTGACA TTT?~TG?~TGA GGATGAP~AAT CAG.AGCCCCC GC .. Z\GCTTTCA AAAG?~ .. Z\AP~CA 
2461 CGACACTATT TTATTGCTGC AGTGGAGAGG CTCTGGGATT ATGGGATGAG TAGCTCCCCA 
2 .52 l CATGTTCTAA GAAACAGGGC TCAGAGTGGC AGTGTCCCTC AGTTC .. LJ..."A.G.D,.A AGTTGTTTTC 
2 S 81 CAGGPJ-\TTTA CTGATGGCTC CTTTACTC.l-\.G CCCTTATACC GTGGAGl-\.t..,,CT l">o.i-\~ATGA.l-\.CAT 

2 6 ~11 TTC;GGACTCC TGGGGCCATA TATP~\GAGCA (; ... z:v1 .. (i'I"I'GJ.\.i~G AT1"'.}J'..,.TATCAT GGT'i~ACTTTC 

~; 70 l ?~GAA .. Z\TCAGG CCTCTCGTCC CTATTCCTTC TATTCTAGCC TT .. Z\TTTCTTA TGAGG .. Z\AG .. Z\T 
276:l CAGAGGCJ> .. Z\G GAGCAGAACC TAG.Z\AAA.AAC TTTGTC.Z\AGC CTAATGAAJ>.C C.Z\AAACTTAC 
2 82 l TTTTGGA.D,.AG TGCAACATCA TATGGCACCC ACTAJ\ .. AGATG AGTTTGACTG CAAAGCCTGG 
2 8 81 GCTTATTTCT CTGATGTTGA CCTGG.l-V\i\1-V\ GATGTGCACT CAGGCCTGAT TGG.l-\.CCCCTT 
2 9~11 CTGGTCTGCC ACAC'I'Al">o.CAC ACTGl-\.t..,,CCCT GCTC.l-\.TGGGA GACAAGTGAC AGTACi-\.GGi-\~A 

~; 001 TT'TGC'TCTGT TT'I"I'CJ.\CCJ.\T CTTT(il-\'I'(iAG l-\CCJ.\.i~ ..... L\J."'}.i.(iCT GGTJ.\CT'TCAC TGl"l.J.z:v1 ... A 'I'ATG 
3061 GAAAGAAP~CT GCAGGGCTCC CTGCAAT.ATC CAGATGGAAG ATCCCACTTT T .. Z\.AAGAGAAT 
3 !.2 l TATCGCTTCC ATGC .. LJ..."A.TCAJ\ .. TGGCTACATA ATGGATACAC TACCTGGCTT AGTAATGGCT 
3181 CAGGATCA .. LJ..."A. GGATTCGATG GTATCTGCTC AGCATGGGCA GCAATGAAAA CATCCATTCT 
3 2 ~11 l">o.TTCi-\.TTTCl-\ GTGGi-\.Cl">o.TGT GTTCl-\CTGTA CGAl~1-VVJ-\.t..,,G AGGAGTAT1V.,, 1V.,,TGGCACTG 

3361 TGGCGGGTGG .. Z\.ATGCCTTAT TGGCGAGCAT CT?~CATGCTG GGATGAGC?~C ?~CTTTTTCTG 
?:42 l GTGT .. Z\CAGCA ATAP~GTGTCA GACTCCCCTG GGA.ATGGCTT CTGG?~CACAT TAGAG .. Z\TTTT 
3481 CAGATTACAG CTTCAGGACA ATATGGACAG TGGGCCCCAA AGCTGGCCAG ACTTCATTAT 
3 5~11 TCCGGATCPJ-\ TCf'"'>.J.L°'o.TGCCTG G.l-\.GCl-\CCl-\.t..,,G G.l-\.GCCCTTTT CTTGGi-\.TC1V.,, GGTGGi-\.TCTG 
3601 TTGGCl-\CCi-\~A TG.l-\.TTl-\TTCA CGGCATCi\1-\.G 1-\CCCAGGGTG CCCGTCl-\Gl">o.i-\. GTTCTCCAGC 
3 6 61 CTC'I'ACATCT' C'TCAGTTTA'I' CATCJ.\TG'TAT AGTC'I"I'GJ.\TG GG1"'.}J'..,.G1"'.}J'..,.GTG GCJ.\GACTTAT 
?: 72 l CGAGGAAATT CCACTGG .. Z\.AC CTTAATGGTC TTCTTTGGCA ATGTGGATTC ATCTGGG?~TA 
3781 .D,.AACACAATA TTTTTAACCC TCC .. LJ..."A.TTATT GCTCGATACA TCCGTTTGCA CCCAACTCAT 
3 84 l TATAGCATTC GCAGCACTCT TCGCATGGAG TTGATGGGCT GTGATTTA.D,.A TAGTTGCAGC 
3901 ATGCCl-\TTGG Gi\1-\.TGGAGl-\G Tf'"'>.J.L->o.i-\.GCAATA TC...L">o.GATGC.l-\.C .l-\.GATTACTGC TTC.l-\.TCCTAC 
3 9 61 TTTACc ... z:v1 .. TJ.\ TGTTT(iCCAC C'I'GG'TCTCCT TCAl"l.J.z:v1 .. GCTC GACTTCACCT CCJ.\.P• ... GGGAG(i 
4 02 l ?~GTA .. Z\TGCCT GGAG .. Z\CCTCA GGTGAATAAT CCA.AAAGAGT GGCTGCAAGT GGACTTCC .. Z\G 
4081 AAGACAATGA .. Z\.AGTCACAGG .. Z\GT .. Z\.ACT.ACT CAGGG?~GTA .. Z\ AATCTCTGCT T .. Z\CCAGCATG 
4!.41 TATGTGAAGG AGTTCCTCAT CTCCAGCAGT CAAGATGGCC ATCAGTGGAC TCTCTTTTTT 
•l 201 CAGAATGGCA i-\..t\GTPJ-\AGGT TTTTC.l-\.GGGA 1-\.t..,,TCf'"'>.J.L°'o.GACT CCTTCACACC TGTGGTG1v.,,c 
4261 TCTCTAGACC Cl-\CCGTTi-\.CT G.l-\.CTCGCTAC CTTCG1V.,,TTC ACCCCCAGAG TTGGGTGCi-\.C 
•l .3 21 CAGAT'TGCCC TC;AGGJ.\TGGA GGTTC'I'G(;Gc 'TGCGAGGCAC AGGJ.\CC'TCTA CGACJ1 .. P1 ... z:v1 .. CT' 
4381 CACACATGCC CACCGTGCCC .. Z\GC .. Z\CCTGAA CTCCTGGGAG GACCGTCAGT CTTCCTCTTC 
444 l CCCCCAJ\ ... D,.AC CCAAGGACAC CCTCATGATC TCCCGGACCC CTGAGGTCAC ATGCGTGGTG 
4501 GTGGACGTGA GCCACG.D,.AGA CCCTGAGGTC AAGTTC .. LJ..."A.CT GGTACGTGGA CGGCGTGGAG 
4561 GTGCi-\.T.l-V\TG CCf'"'>.J.L°'o.GACi-\.1-11~1-\. GCCGCGGGAG G.l-\.GC.l-\.GTl-\CA ACi-\.GCi-\.CGTA CCGTGTGGTC 
•1621 AGCGTCCTCA CCGTCCTGCA CCAG(iACTGG CTGJ.\.P• ... TG(iCA AGGJ.\GTl-\C_l.V"'}.i. GT(iCJ1 ... AGGTC 
4681 TCCAACAP~ .. Z\G CCCTCCCAGC CCCCATCGAG AAP~ACC .. Z\TCT CCAAAGCC?~ .. Z\ ?~GGGCAGCCC 
4 74 l CGAG .. Z\.ACCAC AGGTGT?~CAC CCTGCCCCC?~ TCCCGCGATG AGCTG .. Z\CCAA GAACC .. Z\GGTC 
4801 AGCCTGACCT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA TCGCCGTGGA GTGGGAGAGC 
4 8 61 l">o.i-\.TGGGCAGC CGGAGAACl~1-\. CTACl-\.t..,,Gl-\CC ACGCCTCCCG TGTTGGACTC CGl-\CGGCTCC 
•l 921 TTCTTCCTCT i-\.C.l-\.GCl-\AGCT CACCGTCG.l-\.C 1-\.t..,,Gl-\GCi-\.GGT GGCl-\GCl-\GGG Gi-\..t\CGTCTTC 
49ti1 TCA'I'GC'I'CCG TGATGC.l-\TC;A GGCTCTGCAC l"l.J.Z:}.CCACTJ.\CA CGCAG1"'.}J'..,.GAG CC'TCTCCCTC; 
5 04 l TCTCCGGGTA AACGGCGCCG CCGGAGCGGT GGCGGCGGAT C?~GGTGGGGG TGGATCAGGC 
5101 GGTGGAGGTT CCGGTGGCGG GGGATCCGGC GGTGGAGGTT CCGGTGGGGG TGGATCAAGG 

!.6 l AAGAGGAGGA AGAGGGACAJ\ .. AACTCACACA TGCCCACCGT GCCCAGCTCC AGAACTCCTG 
2 21 GGCGGl-\CCGT CAGTCTTCCT CTTCCCCCCA 1-\.f"'>.J.L°'o.CCCi-\..t\GG .l-\.CACCCTCAT Gi-\.TCTCCCGG 
2 ti 1 .l-\CCCCTGAGG TCACATGC(i'I' GGTGGTGGAC (i'I'GAGCCJ.\CG i~AGACCC'I'GA GG'TC_l.\J."'}J~TTC 

-~·4 l ?~ .. Z\CTGGTACG TGG?~CGGCGT GGAGGTGCAT AATGCCAAGA C?~ .. Z\.AGCCGCG GGAGG .. Z\GC .. Z\G 
401 TACAACAGCA CGTACCGTGT GGTCAGCGTC CTCACCGTCC TGCACCAGG .. Z\ CTGGCTGAAT 
4 6 l GGCAAGGAGT ACAAGTGCAJ\ .. GGTCTCCAAC AJ\ .. AGCCCTCC CAGCCCCCAT CGAGAAAACC 
S21 ATCTCCf'"'>.J.L->o.i-\.G CC.l-VV.,,GGGCA GCCCCGAG.l-V\ CC...L">o.CAGGTGT .l-\.CACCCTGCC CCC.l-\.TCCCGG 

701 CCCGTGTTGG .. Z\CTCCGACGG CTCCTTCTTC CTCTAC .. Z\GC .. Z\ AGCTCACCGT GGACAAGAGC 
761 AGGTGGCAGC AGGGGAACGT CTTCTCATGC TCCGTGATGC ATGAGGCTCT GCACAACCAC 
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5821 TACACGCAGA AGAGCCTCTC CCTGTCTCCG GGTAJ\-P~ .. TGA 

FVIII-049 amino acid sequence. Signal sequence is 
in dotted underline, and linker with proprotein 
convertase processing sites is shown in bold 

shown 

f~QJ_~J.J.!~I~fX __ J-1~1jJ:1JSE~~f~?A TRRYYLG.AVE LSWDYMQSDL GELPVDARFP PRl1PKSFPFN 
61 TS"'VT\JYK.KTLF VEFTDHLFNI AKPRPPWMGL LGPTIQAEVY DTVVITLKNM ASHPVSLHAV 

121 GVSYWKASEG AEYDDQTSQR EKEDDKVFPG GSHTYVWQVL KENGPMASDP LCLTYSYLSH 
l81 VDLVKDLNSG LIGl~LLVCRE GSLAKEKTQT LHKFILLFAV FDEGKSWHSE TlrnSLMQDRD 
:>±1 J1.._._Z-1SARJ-\WPKM fiTVl\JGY.VNR::; LPGLlGCHRK SVYmTvIGMG 'I"I'PEVHS I FL EGHTFLVRNH 
]Ci:l R.QASLEISPI TFLTAQTLLM DLGQFLLFCH ISSHQHDGME JWVKVDSCPE EPQLR.MKN1JE 
-~·6 ]_ EP .. EDYDDDLT DSEMDVVRFD DDNSPSFIQI RSV.AKJ(HPKT W"V'J-IYIP-... AEEE DWDY?~PL'lL.A 

421 PDDRSYKSQY LNNGPQRIGR KYKKVRFMAY TDETFKTREA IQHESGILGP LLYGEVGDTL 
1rn1 LilFKNQASR F:iNIYFHGlT DVRPLYSRRL P KGVl<'...:HLK.D F PILFGElFKY KWTVTVEDGP 
S41 TKSDPRCLTR YYSSFVNMER DLASGLIGPL LIC:iKESVDQ RGNQIMSDKR ~'VlLFSVFDE 
6Cll f-JR:3WYL'I'ENI QRFLPNPAG\i QLEDPEF'QAS NIMHSINGYV FDSLQL:3\TCL HEVAYWYIL:3 
(.6 l IGAQTDFLSV FFSGYTFKHK MVYEDTLTLF PFSGETVFMS MENPGL111JILG CENSDFRNRG 
'721 MTALLKVSSC DKNTGDYYED SYEDISAYLL SKNNAIEPRS FSQNPPVLKR HQREITRTTL 
78 ]_ QSDQEEIDYD DTISVEMKKE DFDIYDEDEN QSPRSFQKKT RHYF LZ\.A VER LWDYGMSSSP 
841 HVLRNRAQSG SVPQFKKVllF QEFTDGSFTQ PLYRGELNEH LGLLGP"Y lRi-\. EVEDNlMVTF 
9(;1 H.Nc;.1.z:.}.sRPYSF' Ys::;Lr:::YEED QRQGJ-\EPRKN F\TKPNETKTY FWKVQ:tiHMJ1 .. P TlZDEF'DCKAW 
%1 ?~YFSDVDLEK DVHSGLIGPL LVCETNTLNP AHGRQVTVQE F'J>.LFFTI FDE TKSWYFTENM 

:l on ERNCRAPCNI QMEDPTFKEN YRFH.A INGYI MDTLPGL11M.Z\ QDQRIRWYLL SMGSNENIES 
108 l IHFSGHVFTV RKKEEYKMAL YNLYPGVFET VEMLPSKAGI WRVECLIGEH LHAGMSTLFL 
ll41 VYSNKCQTPL GMASGHIRDF QlTi-\.SGQYGQ ~~APKLARLHY SGSINA~~STK EPFSWIKVDL 
12(;1 Li-\.PMI lHGIK TQGARQKFSS LYISQFIIMY SLDGKKWQTY RGNSTGTLMV FFGNVDSSGl 
1261 KHNIFNPPil l}_,_RYIRLHP'TH YSIR:3TLRME LMGCDLN:::cs MPLGMESKAI SDAQIT...Z\.SSY. 
:l :in FTNMFATWSP SKARLHLQGR SNJ>.WRPQVT"l'J PKEWLQVDFQ KTMKVTG\TTT QGVKSLLTSM 
l.?. 8 ]_ YVK.EFLISSS QDGHQWTLFF QNGKVKVFQG NQDSFTPV'JN SLDPPLLTRY LRIHPQSWVH 
1441 QIALRMEVLG CEAQDLYDKT HTCPPCPAPE LLGGPSVFLF PPKPKDTLMI SRTPEVTCiTV 
1501 VDVSHEDPEV KFNW.YVDGVE VHNAKTKPRE EQYNSTYRVV SVLTVLHQDW LNGKEYKCKV 
1 10161 SNKi~LPAPIE KTISKZ-\KGQP REPQVYTLPP SRDELTKNQ\7 SLTCLVKGF'Y PSDIJ1 .. VEWES 
:l6n NGQPENNYKT TPPVLDSDGS FFLYSKLTVD KSRWQQGlJ\lF SCSVMEEALH NHYTQKSLSL 
168 l SPGKRRRRSG GGGSGGGGSG GGGSGGGGSG GGGSGGGGSR K.RRK.RDKTHT CPPCPAPELL 
1 '741 GGPSVFLFPP KPKDTLMISR. TPEVTCV\TVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 
18Dl YNSTYR\7\TSV LTVLHQDWLN GKEYKCKVSN KJ\_LPAPIEKT ISKAKGQPRE PQVYTLPPSR 
1861 DELTlrnQVSL TCLVKGFYPS Dl.Z:.'>o.VE~~ESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 
1921 RW•'.,":JQGN\TF'SC SVMHEALHNH YTQKSLSLSP (iK* 
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What is claimed is: 

1. A chirneric dotting factor which comprises i) a dotting factor 

selected from the group consisting of FVII, FTX and FX and ii) a 

targeting moiety which binds to platelets and, optionally, iii) a spacer 

moiety between the dotting factor and the targeting moiety. 

2. The chimeric clotting factor of claim 1, which cornprises a structure 

represented by the fonnula A B C, wherein A is the clotting factor; 

wherein B is a spacer moiety; and wherein C is at least one targeting 

moiety which binds to platelets. 

3. The chirneric clotting factor of claim 2, \vhich comprises a structure 

4. 

5. 

6. 

from amino terminus to carboxy terminus represented by a formula 

selected from the group consisting of: A B C; C B A. 

The chimeric clotting factor of claim 1, wherein said chimeric 

clotting factor exhibits increased generation of thrombin in the presence 

of platelets as compared to an appropriate control lacking the at least 

one targeting rnoiety. 

The chimeric dotting factor of claim 1, further comprising a 

scaffold moiety and, optionally, a second spacer moiety. 

The chimeric clotting factor of claim 5, :forther comprising D and E, 

wherein Dis a spacer moiety; and Eis a scaffold moiety and wherein 

the chimeric clotting factor comprises a structure frorn amino tem1inus 

to carboxy terminus represented by a formula selected from the group 

consisting of: A B C D E; A D E B C; E DA B C; C B AD E; ED C B 

A; and C B E D A. 

7. The chimeric clotting factor of claim 6, wherein Eis a dimeric Fe 

8. 

region comprising a first Fe moiety, Fl and a second Fe moiety, F2. 

The chimeric clotting factor of claim 7, wherein the dotting factor 

is expressed as a polypeptide comprising a cleavable scFc (cscFc) linker 

interposed between two Fe moieties, wherein the cscFc linker is 

adjacent to at least one enzymatic cleavage site which results in 

cleavage of the cscF c polypeptide linker. 

167 



5 

10 

15 

20 

25 

30 

35 

WO 2012/006633 PCT /US2011/043597 

The chimeric clotting factor of claim 8, wherein the cscFc linker is 

a(liacent to at least one enzyrnatic cleavage site \vhich results in 

cleavage of the cscFc linker. 

10. The chimeric clotting factor of claim 9, wherein the at least one 

lL 

enzymatic cleavage site is an intracellular processing site. 

The chimeric clotting factor of claim 9, wherein the polypeptide 

linker is flanked by two enzymatic cleavage sites which are recognized 

by the same or by different enzymes. 

12. The chimeric clotting factor of claim 9, wherein the polypeptide 

13. 

linker has a length of about 10 to about 50 amino acids. 

The chimeric clotting factor of claim 9, vvherein the polypeptide 

!inker has a length of about 20 to about 30 amino acids. 

14. The chimeric clotting factor of claim 9, wherein the polypeptide 

16. 

j 8. 

linker comprises a gly/ser peptide. 

The chimeric clotting factor of claim 14, wherein the gly/ser peptide 

is of the fornmla (Gly4Ser)n, or Ser(Gly4Ser)n wherein n is a positive 

integer selected from the group consisting of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 

10. 

The chimeric clotting factor of claim l 5, wherein the (Gly4 Ser)n 

linker is selected from the group consisting of (Gly4 Ser)6, Ser(Gly.~ 

Ser)6, (Gly4 Ser)4 and Ser(Gly4 Ser}t 

The chimeric clotting factor of claim 8, wherein the clotting factor 

comprises two polypeptide chains. 

The chirneric clotting factor of claim 7, \vherein the chimeric 

clotting factor has a struture selected from the group consisting of: A 

linked to fl via a spacer moiety and Clinked to F2; A linked to Fl via 

a spacer moiety and Clinked to F2 via a spacer moiety; A linked to Fl 

and C is linked to F2 via a spacer moiety; A linked to Fl via a spacer 

moiety and C is linked to F2 via a spacer moiety. 

19. The chimeric clotting factor of claim 18, which comprises two 

polypeptides wherein the first polypeptide comprises the moieties AB Fl; 

A B F 1; AB F 1, A B Fl D C and the second polypeptide comprises the 

moieties C F2; CD F2;:F2 DC, F2 DC, wherein the two polypeptide 

chains form an Fe region. 

168 



5 

10 

15 

20 

25 

30 

35 

WO 2012/006633 PCT /US2011/043597 

The chimeric clotting factor of claim 7, wherein the targeting 

moiety is fused to at least one of the polypeptide chains of the F c 

reg10n. 

21. The chimeric clotting factor of claim 7, wherein the targeting 

22. 

moiety is fused to at least one of Fl and F2 directly. 

The chimeric clotting factor of claim 7, wherein the targeting 

moiety is fused to at least one of F 1 and F2 via a spacer moiety. 

23. The chimeric clotting factor of claim 7, wherein the targeting 

24. 

moiety is fused to at least one of f1 and F2 via a cleavable linker. 

The chimeric clotting factor of claim 1, wherein the targeting 

moiety is selected from the group consisting of: an antibody molecule, 

an antigen binding fragment of an antibody molecule, an scFv 

molecule, a receptor binding portion of a receptor, a peptide. 

25. The chimeric clotting factor of claim 1, 2, 5 or 7 vv·herein the 

targeting moiety binds to resting platelets. 

The chimeric clotting factor of 1, 2, 5 or 7 wherein the targeting 

moiety selectively binds to activated platelets. 

27. The chimeric clotting factor of claim 25, vvherein the targeting 

29. 

30. 

31. 

32. 

moiety selectively binds to a target selected frorn the group consisting 

of: GPTba, GPVI, and the nonactive form of GPIIb/IIIa. 

The chimeric clotting factor of claim 26, wherein the targeting 

moiety selectively binds to a target selected from the group consisting 

of: the active form of GPIIb/IIIa, P se!ectin, GMP-33, LAMP-1, 

LAMP-2, CD40L, and LOX- l. 

The chimeric clotting factor of claim 25, vvherein the targeting 

moiety binds to the GPib complex 

The chimeric clotting factor of claim 25 \vherein the targeting 

moiety is a peptide selected from the group consisting of: PS4, OS l, 

and OS2. 

The chimeric clotting factor of claim 25, wherein the targeting 

moiety comprises an antibody variable regions from an antibody 

selected from the group consisting of: SCE5, MB9, and AP3. 

The chimeric clotting factor of claim 1, 2, 5, or 7 wherein the 

clotting factor is Factor VII. 
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The chimeric clotting factor of claim 1, 2, 5, or 7, wherein the 

clotting factor is a high specific activity variant of Factor VII. 

34. The chimeric clotting factor of claim 1, 2, 5, or 7 'Nherein the 

36. 

clotting factor is Factor DC 

The chimeric clotting factor of claim l, 2, 5, or 7 wherein the 

clotting factor is a high specific activity variant of Factor IX. 

The chimeric clotting factor of claim 1, 2, 5, or 7 wherein the 

clotting factor is Factor X 

37. The chimeric clotting factor of claim 1, 3, 4, or 5 wherein the 

38. 

clotting factor is a high specific activity variant of Factor X. 

The chimeric clotting factor of claim 8, wherein the clotting factor 

is secreted by a cell in active form. 

39. The chimeric clotting factor of claim l, wherein the clotting factor 

is activated in vivo. 

The chimeric clotting factor of claim 39 vvherein the chimeric 

clotting factor cornprises a heterologous enzymatic cleavage site not 

naturally present in the dotting factor. 

41. The chimeric clotting factor of claim 40, vvherein enzymatic 

cleavage site is genetically fused to the arnino terminus of the heavy 

chain moiety of the clotting factor. 

The chimeric clotting factor of claim 5, \vherein the scaffr)ld moiety 

is a protein molecule which increases the hydrodynamic radius of the 

chimeric clotting factor. 

43. The chirneric clotting factor of claim 42, \vherein the scaffold 

44. 

45. 

46. 

moiety, if present, is selected from the group consisting of albumin and 

XTEN@ 

A polypeptide comprising FVII, which FVTT comprises a 

heterologous enzymatic cleavage site activatable by a component of the 

clotting cascade. 

The polypeptide of claim 44, wherein the polypeptide comprises a 

scaffold moiety and, optionally, a spacer moiety. 

The chimeric clotting factor of claim 45, vvherein the scaffold 

moiety is a dimeric Fe region comprising a first Fe moiety, fl and a 

second Fe moiety, F2. 
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4'7 
1. The chimeric clotting factor of claim 44, wherein the clotting factor 

comprises two polypeptide chains. 

48. The chimeric clotting factor of claim 44, vvherein the chimeric 

clotting factor has a struture selected from the group consisting of: the 

clotting factor linked to the first Fe rnoiety via a spacer rnoiety; the 

clotting factor linked to the linked to the second Fe moiety via a spacer 

moiety; the clotting factor is directly linked to Fl; and the clotting 

factor is directly linked to F2. 

49. The chimeric clotting factor of claim 47, farther cornprising a 

50. 

targeting moiety, C. 

The chimeric clotting factor of claim 47, vvherein the chimeric 

clotting factor is synthesized as a single polypeptide chain comprising a 

cscF c linker. 

51. The chimeric clotting factor of claim 49, wherein the cscFc linker is 

52. 

adjacent to at least one enzymatic cleavage site which results in 

cleavage of the linker. 

The chimeric clotting factor of claim 50, wherein the at least one 

enzymatic cleavage site is an intracellular processing site. 

53. The chimeric clotting factor of claim 50, wherein the cscFc linker is 

flanked by two enzymatic cleavage sites which are recognized by the 

same or by different enzymes. 

The chimeric clotting factor of claim 49, wherein the cscFc linker 

has a length of about 10 to about 50 arnino acids. 

55. The chirneric clotting factor of claim 49, \vherein the cscFc linker 

56. 

has a length of about 20 to about 30 amino acids. 

The chimeric clotting factor of claim 49, vvherein the cscFc linker 

comprises a gly/ser peptide. 

57. The chimeric clotting factor of claim 56, wherein the gly/ser peptide 

58. 

is of the formula (Gly4Ser)n, or Ser(Gly4Ser)n wherein n is a positive 

integer selected from the group consisting of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 

10. 

The chimeric clotting factor of claim 56, wherein the (Gly4 Ser)n 

linker is selected from the group consisting of (Gly4 Ser)6, Ser(Gly4 

Ser)6, (Gly4 Ser)4 and Ser(Gly4 Ser)4. 
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The chimeric clotting factor of claim 45, wherein the clotting factor 

is a high specific activity variant of Factor VII. 

60. The chimeric clotting factor of claim 44 wherein the heterologous 

6L 

enzymatic cleavage site not naturally present in the clotting factor is 

cleaved at the site of clot formation. 

The chimeric clotting factor of claim 44, wherein the cleavage site 

is selected from the group consisting of: a factor XIa cleaveage site, a 

factor Xa cleavage site, and a thrombin cleavage site. 

62. The chimeric clotting factor of claim 59, wherein enzymatic 

63. 

cleavage site is genetically fosed to the amino terminus of the heavy 

chain moiety of the clotting factor. 

The chimeric clotting factor of claim 48 wherein the targeting 

moiety binds to resting platelets. 

64. The chimeric clotting factor of 48, vvherein the targeting moiety 

selectively binds to activated platelets. 

The chimeric clotting factor of claim 63, wherein the targeting 

moiety selectively binds to a target selected from the group consisting 

of: GPlba, GPVI, and the nonactive form of GPllb/llla. 

66. The chimeric clotting factor of claim 64, wherein the targeting 

moiety selectively binds to a target selected from the group consisting 

of: the active form ofGPllb/llla, P sdectin, GJVfP-33, LAMP-I, 

LAMP--2, CD40L, and LOX-L 

67. The chimeric clotting factor of claim 64, wherein the scaffold 

68. 

moiety is a protein molecule \vhich increases the hydrodynamic radius 

of the chimeric clotting factor. 

The chimeric clotting factor of claim 67, vvherein the scaffold 

moiety, if present, is selected from the group consisting of albumin and 

XTFNci;; 

69. The chimeric clotting factor of claim 44, which comprises a linear 

sequence of moieties from amino terminus to carboxy terminus selected 

from the group consisting of: A B C; C B A; AB C D E; A D E B C, E 

D AB C, C B AD E, E D C B A, C B ED A, wherein A an activatable 

clotting factor, B is absent or is a linker, C is a targeting moiety, D is 

absent or is a linker, and E is a scaffold moiety. 
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The chimeric clotting factor of claim 44, wherein the clotting factor 

comprises a light and heavy chain of a clotting factor and each of the 

light and heavy chains are expressed as separate polypeptide chains. 

71. A nucleic acid molecule encoding a chimeric clotting factor of any 

one of clairns 1, 2, 5, 7, 44, 45, 45 and 58. 

The nucleic acid rnolecule of claim 71, wherein the nucleic acid 

molecule is present in a vector. 

73. The vector of claim 72 wherein the vector further comprises a 

74. 

nucleotide sequence encoding an enzyme which cleaves at least one of 

the enzymatic cleavage sites. 

A host cell comprising the expression vector of claim 72. 

75. A host cell cornprising the expression vector of claim 72, wherein 

the host cell expresses an enzyme capable of intracellular processing. 

76. The host cell of claim 75, wherein the enzyme is endogenous to the 

77. 

cell. 

The host cell of claim 75, wherein the enzyme is heterologous to the 

cell. 

78. A method for producing a chimeric clotting factor comprising 

80. 

culturing the host cell of claim 76 or 77 in culture and recovering the 

chimeric clotting factor frorn the medium. 

A processed, heterodimeric polypeptide comprising two 

polypeptide chains, wherein said processed, heterodimeric polypeptide 

is made by expressing the vector of clairn 78 in a cell cultured in cell 

culture medium and isolating the mature, heterodimeric polypeptide 

from the culture medium. 

A composition comprising a chimeric clotting factor of any one of 

claims 1, 2, 5, 7, 44, 45, 48 and 58 and a pharmaceutically acceptable 

can1er. 

81. A composition comprising the nucleic acid molecule of claim 71 

82. 

and a pharmaceutically acceptable carrier. 

A method for improving hemostasis in a subject, comprising 

administering the composition of claim 80 or 8 L 

173 


