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Fig. 3A 

ala asn ala phe leu leu glu glu leu arg pro gly ser leu 

glu arg glu cys lys glu glu gln cys ser phe glu glu glu 

ala arg glu ile phe lys asp ala glu arg thr lys leu phe 

trp ile ser tyr ser ser asp gly asp gln cys ala ser ser 

pro cys gln asn gly gly ser cys lys asp gln leu leu gln 

ser tyr ile cys phe cys leu pro ala phe glu gly arg asn 

cys glu thr his lys lys asp asp gln l'eu ile cys val asn 

glu asn 91y gly cys glu gln tyr cys ser asp his his thr 

gly thr~ lys arg ser cys arg cys his glu gly tyr ser leu 

leu ala asp gly val val ser cys thr pro thr val glu fayr 

pro cys gly lys ile pro ile leu glu lys arg asn asn ala 

ser lys pro gln gly arg ile val gly gly lys val ‘cys pro 

lys gly glu cys pro pro trp gln val leu leu lleu val asn 

gly ala gln leu cys gly gly thr leu‘ ile asn thr thr ile 

trp val val ser ala ala his cys phe asp lys ile lys asn 

trp arg asn leu ile ile ala val leu gly glu his asp leu 

ser glu his asp gly asp glu gln ser arg arg val val ala 

gln val ile ile pro ser thr tyr'val pro gly thr thr asn 

his asp ile ala leu leu leu arg leu his gln pro val val 
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leu thr asp his val val pro leu cys leu pro glu glu arg 

thr phe ser glu arg thr leu ala phe val arg phe ser leu 

val ser gly trp gly gly gln leu leu asp arg gly ala thr 

ala leu glu leu met val leu asn val pro arg leu leu met 

thr gln asp cys leu gln gln ser arg lys val gly asp ser 

pro asn ile thr glu glu tyr met phe cys ala gly tyr ser 

asp gly ser lys asp ser cys lys gly asp ser Qly gly gly 

pro his ala thr his tyr arg gly thr trp tyr leu thr gly 

ile val ser trp gly gly gln 'gly cys ala thr val gly his 

phe gly val tyr thr arg val ser gln tyr ile glu glu trp 

leu gln lys leu met arg ser glu pro arg pro gly val leu 

leu arg ala pro phe phe pro asp lys thr his thr cys pro 

pro cys pro ala pro glu leu leu gly gly pro ser ser val 

phe leu phe pro pro lys pro lys asp thr leu met ile ser 

arg thr pro glu val val thr cys val val val asp val ser 

his glu asp pro glu val lys phe asn trp tyr val val asp 

gly val glu val his asn ala lys thr lys pro arg glu glu 

gln tyr asn ser thr thr tyr arg val val ser val leu thr 

val leu his gln asp trp leu asn gly lys glu tyr tyr lys 

cys lys val ser asn lys ala leu pro ala pro ile glu lys 
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thr ile ser lys ala ala lys gly gln pro arg glu pro. gln 

val tyr thr leu pro pro ser arg asp glu leu thri thr lys 

asn gln val ser leu thr cys leu val lys gly phe tyr pro 

ser asp ile ala val val glu trp glu ser asn gly gln pro 

glu asn asn tyr lys thr thr pro val leu asp asp ser asp 

gly ser phe phe leu tyr ser lys leu thr val asp lys ser 

arg trp gln gln gln gly asn val phe ser cys ser val met 

his glu ala leu his asn his tyr thr gln lys lys ser leu 

ser leu ser pro gly lys (SEQ ID NO:1) 
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Fig. 3B 

phe pro asp lys thr his thr cys pro pro cys pro ala pro 

glu leu leu gly gly pro ser ser val phe leu phe pro pro 

lys pro lys asp thr leu met ile ser arg thr pro glu val 

val thr cys val val val asp val ser his glu asp pro glu 

val lys phe asn trp tyr val val asp gly val glu val his 

asn ala lys thr lys pro arg glu glu gln tyr asn ser thr 

thr tyr arg val val ser val leu thr val leu his gln asp 

trp leu asn gly lys glu tyr tyr lys 'cys lys val ser asn 

lys ala leu pro ala pro ile glu lys thr ile ser lys ala 

ala lys gly gln pro arg glu pro gln val tyr thr leu pro 

pro ser arg asp glu leu thr thr lys asn gln val ser leu 

thr cys leu val lys gly phe tyr pro ser asp ile ala val 

val glu trp glu ser asn gly gln pro glu asn asn tyr lys 

thr thr pro val leu asp asp ser asp gly ser phe phe leu 

tyr ser lys leu thr val asp lys ser arg trp gln gln gln 

gly asn val phe ser cys ser val met his glu ala leu his 

asn his tyr thr gln lys lys ser leu ser leu ser pro gly 

lys (SEQ ID NO:2) 
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Fig. 3C 

gacaaaactcacacgtgcccgccgtgcccagctccggaactgctgggcggaccgt 

' cagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccc 

tgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 

aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggagg 

agcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccagga 

ctggctgaatggcaaggagtacaatgtcaaggtctccaacaalagcccctcccagc 

ccccatcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtg 

tacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacct 

gcctggtcaaaggcttctatcccagcgacatCgccgtggagtgggagagcaatgg 

gcagccggagaacaactacaagaccacgcctcccgtgttggactccgacggctcc 

ttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacg 

tcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgéagaagag 

cctctccctgtctccgggtaaa (SEQ ID NO:3) 
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Fig. 3D 

gccaacgcgttcctggaggagctgcggccgggctccctggagagggagtgcaagg 

aggagcagtgctccttcgaggaggcccgggagatcttcaaggacgcggagaggac 

gaagctgttctggatttcttacagtgatggggaccagtgtgcctcaagtccatgc 

Cagaatgggggctcctgcaaggaccagctccagtcctatatctgcttctgcctcc v 

ctgccttcgagggccggaactgtgagacgcacaaggatgaccagctgatctgtgt 

gaacgagaa'cggcggctgtgagcagtactgcagtgaccaéacgggcaccaagcgc 
tcctgtcggtgccacgaggggtactctctgctggcagacggggtgtcctgcacac 

ccacagttgaatatccatgtggaaaaatacctattctagaaaeiaagaaatgccag 
. caaaccccaaggccgaattgtggggggcaaggtgtgccccaaaggggagtgtcca 

tggcaggtcctgttgttggtgaatggagctcagttgtgtggggggaccctgatca 

acaccatctgggtggtctccgcggcccactgtttcgacaaaatcaagaactggag 

gaacctgatcgcggtgctgggcgagcacgacctcagcgagcacgacggggatgag 

cagagccggcgggtggcgcaggtcatcatccccagcacgtacgtcccgggcacca 

ccaaccacgacatcgcgct‘gctccgcctgcaccagcccgtggtcctcactgacca 

tgtggtgcccctctgcctgcccgaacggacgttctctgagaggacgctggccttc 

gtgcgcttctCattggtcagcggctggggccagctgctggaccgtggcgccacgg 

ccctggagctcatggtcctcaacgtgccccggctgatgacccaggactgcctgca 

gcagtcacggaaggtgggagactccccaaatatcacggagtacatgttctgtgcc 

ggctactcggatggcagcaaggactcctgcaagggggacagtggaggcccacatg 
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ccacccactaccggggcacgtggtacctgacgggcatcgtcagctggggccaggg 

Ctgcgcaaccgtgggccactttggggtgtacaccagggtctcccagtacatcgag 

'tggctgcaaaagctcatgcgctcagagccacgcccaggagtcctcctgcgagccc 

catttcccgacaaaactcacacgtgcccgécgtgcccagctccggaactgctggg 

cggaccgtcagtcttcctcttqcccccaaaacccaaggacaccctcatgatctcc 
cggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgagg 

tcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagcc 

gcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctg 

caccaggactggctgaatggcaaggagtacaatgtcaaggtctccaacaaagccc 

ctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccgagaac 

cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtdag 

cctgacctgcctggtCaaaggcttctatcccagcgacatcgccgtggagtgggag 

agcaatgggcagccggagaacaactacaagaccacgcctcccgtgttggactccg 

acggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagca 

ggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacg 

cagaagagcctctccctgtctccgggtaaa (SEQ ID NO:4) 
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Fig. 

Factor IX -Pc amino acid sequence 
propeptide in bold) 

l 
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Fig. 

Factor IX-Fc nucleotide sequence 

' MQRVNMIMAE SPGLITICLL GYLLSAECTV 
KLEEFVQGNL 
PCLNGGSCKD 
NKVVCSCTEG 
YVNSTEAETI 

FCGGSIVNEK 
PHHNYNAAIN 

GYVSGWGRVF 

EGGRDSCQGD 
VNWIKEKTKL 
MISRTPEVTC 

VVSVLTVLHQ 
PPSRDELTKN 

GSFFLYSKLT 

ERECMEEKCS 
DINSYECWCP 

YRLAENQKSC 
LDNITQSTQS 
WIVTAAHCVE 
KYNHDIALLE 

HKGRSALVLQ 
SGGPHVTEVE 
TEFAGAAAVD 

VVVDVSHEDP 
DWLNGKEYKC 
QVSLTCLVKG 
VDKSRWQQGN 

propeptide in bold) 

FEEAREVFEN 
FGFEGKNCEL 
EPAVPFPCGR 
FNDFTRVVGG 
TGVKITVVAG 
LDEPLVLNSY 
YLRVPLVDRA 
GTSFLTGIIS 
KTHTCPPCPA 
EVKFNWYVDG 
KVSNKALPAP 
FYPSDIAVEW 
VFSCSVMHEA 

FLDHENANKI 

TERT'I‘EFWKQ 
DVTCNIKNGR 

VSVSQTSKLT 
EDAKPGQFPW 
EHNIEETEHT 
VTPICIADKE 
TCLRSTKFTI 
WGEECAMKGK 
PELLGGPSVF 
VEVHNAKTKP 
IEKTISKAKG 

ESNGQPENNY 
LHNHYTQKSL 

US 2005/0147618 A1 

(signal peptide underlined, 

LNRPKRYNSG 

YVDGDQCESN 
CEQFCKNSAD 
RAETVFPDVD 

QVVLNGKVDA 
EQKRNVIRII 
YTNIFLKFGS 
YNNMFCAGFH 
YGIYTKVSRY 
LFPPKPKDTL 

REEQYNSTYR 
QPREPQVYTL 
KTTPPVLDSD 
SLSPGK 

(signal peptide underlined, 

atgcagcgcgtgaacatgatcatggcagaatcaccaggcctcatcaccatctgccttttaggat. 
atctactcagtgctgaatgtacagtttttcttgatcatgaaaacgccaacaaaattctgaatcg 
gccaaagaggtataattcaggtaaattggaagagtttgttcaagggaaccttgagagagaatgt 
atggaagaaaagtgtagttttgaagaagcacgagaagtttttgaaaacactgaaagaacaactg 
aattttggaagcagtatgttgatggagatcagtgtgagtccaatccatgtttaaatggcggcag 
ttgcaaggatgacattaattcctatgaatgttggtgtccctttggatttgaaggaaagaactgt 
gaattagatgtaacatgtaacattaagaatggcagatgcgagcagttttgtaaaaatagtgctg 
ataacaaggtggtttgctcctgtactgagggatatcgacttgcagaaaaccagaagtcctgtga 
accagcagtgccatttccatgtggaagagtttctgtttcacaaacttctaagctcacccgtgct 
gagactgtttttcctgatgtggactatgtaaattctactgaagctgaaaccattttggataaca 
tcactcaaagcacccaatcatt:taatgacttcactcgggttgttggtggagaagatgccaaacc 
aggtcaattcccttggcaggttgttttgaatggtaaagttgatgcattctgtggaggctctatc 
gttaatgaaaaatggattgtaactgctgcccactgtgttgaaactggtgttaaaattacagttg 
tcgcaggtgaacataatattgaggagacagaacatacagagcaaaagcgaaatgtgattcgaat 
tattcctcaccacaactacaatgcagctattaataagtacaaccatgacattgcccttctggaa 
ctggacgaacccttagtgctaaacagctacgttacacctatttgcattgctgacaaggaataca 
cgaacatcttcctcaaatttggatctggctatgtaagtggctggggaagagtcttccacaaagg 
gagatcagctttagttcttcagtaccttagagttccacttgttgaccgagccacatgtcttcga 
tctacaaagttcaccatctataacaacatgttctgtgctggcttccatgaaggaggtagagatt 
catgtcaaggagatagtgggggaccccatgttactgaagtggaagggaccagtttcttaactgg 
aattattagctggggtgaagagtgtgcaatgaaaggcaaatatggaatatataccaaggtatcc 
cggtatgtcaactggattaaggaaaaaacaaagctcactgaattcgccggcgccgctgcggtcg 
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acaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcct 
ct:tccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtg 
gtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgc 
ataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcct: 
caccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagcc 
ctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgt 
acaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaa 
aggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactac 
aagaccacgcctcccgtgttggactccgacggctccttcttcctctacagcaagctcaccgtgg 
acaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaa 
ccactacacgcagaagagcctctccctgtctccgggtaaatga 
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CLOTTING FACTOR-EC CHIMERIC PROTEINS 
TO TREAT HEMOPHILIA 

[0001] This application claims priority to US. Provisional 
Appln. No. 60/468,837, ?led on May 6, 2003, Which is 
incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The invention relates generally to the ?eld of 
therapeutics for hemostatic disorders. More speci?cally, the 
invention relates to a chimeric protein for the treatment of a 
hemostatic disorder. 

BACKGROUND OF THE INVENTION 

[0003] Hemostatic disorders are characteriZed by uncon 
trolled bleeding resulting from the inability or reduced 
ability to form ?brin clots. Hemostatic disorders can result 
from a genetic defect or can be acquired as a result of an 
unrelated medical condition (e.g., cancer and related che 
motherapy, autoimmune disease) (Kasper 2000, Hemophilia 
6(Supp):13; Cohen et al. 1996, Bailiere’s Clinical Hema 
tology 9(2):331). Typically, hemostatic disorders result from 
the de?ciency of a speci?c blood clotting factor. Classic 
eXamples of hemostatic disorders include hemophilia A, 
Which results from a de?ciency in factor VIII; hemophilia B 
(Christmas Disease), Which results from a de?ciency in 
factor IX; and von Willebrand’s disease, Which results in a 
defect in von Willebrand’s factor. Von Willebrand factor 
circulates in association With factor VIII and stabiliZes it. It 
mediates the adherence of platelets to each other and to 
injured blood vessel Walls. Other, less common hemostatic 
disorders include factor XI de?ciency (PTA de?ciency), 
factor XII de?ciency, as Well as de?ciencies or structural 
abnormalities in ?brinogen, prothrombin, factor V, factor 
VII, factor X, or factor XII (Kasper 2000, Hemophilia 
6(Supp): 13). 
[0004] Clotting factors act in concert With one another in 
a coagulation cascade that ultimately results in the formation 
of a ?brin clot (FIG. 1). These factors can eXist in a 
quiescent state as a proenZyme or Zymogen or in an activated 
enZymatic state When stimulated to form a clot. Stimulation 
of these factors can occur by tWo distinct pathWays, the 
intrinsic pathWay and the eXtrinsic pathWay. The intrinsic 
pathWay refers to those reactions that lead to clot formation 
through utiliZation of factors present only in the plasma. In 
contrast, the eXtrinsic pathWay refers to those reactions that 
lead to clot formation from release of membrane bound 
tissue factor upon vessel endothelium disruption. 

[0005] Factor VII participates in both pathWays cleaving 
factor X into the activated factor Xa in conjunction With 
tissue factor in the eXtrinsic pathWay or interacting With 
factor IXa in the intrinsic pathWay. Factor VII acts doWn 
stream and independently of factors VII and IX When acting 
through the eXtrinsic pathWay, thus bypassing the need for 
these clotting factors. It is, therefore, an attractive therapeu 
tic candidate for treating hemostatic disorders, especially 
Hemophilia A and B. (US. Pat. No. 6,310,183; WO 
01/58935). 
[0006] Factor VII is a vitamin K-dependent plasma protein 
synthesiZed in the liver and secreted into the blood as a 
single-chain glycoprotein With a molecular Weight of 53 kDa 
(BroZe et al. 1980, J. Biol. Chem. 255:1242). The factor VII 
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Zymogen is converted into an activated form (FVIIa) by 
proteolytic cleavage at a single site, Arg152-IIe153, result 
ing in tWo chains, heavy (254 amino acids) and light (154 
amino acids) linked by a single disul?de bond (Hagen et al. 
1986, Proc. Natl. Acad. Sci. (USA) 8312412). The activated 
form of factor VII binds to tissue factor, Which then converts 
factor X to factor Xa. Factor Xa is required to convert 
prothrombin to thrombin, Which converts ?brinogen to ?brin 
as a ?nal stage in forming a ?brin clot. 

[0007] Factor VII undergoes post-translational modi?ca 
tions, including vitamin K dependent carboXylation result 
ing in ten y-carboXyglutamic acid residues in the N-terminal 
region of the molecule. Other post translational modi?ca 
tions include sugar moiety attachment at tWo naturally 
occurring N-linked glycosylation sites at position 145 and 
322, respectively, and at tWo naturally occurring O-linked 
glycosylation sites at position 52 and 60, respectively (WO 
01/58935). 
[0008] Traditional therapy for hemostatic disorders calls 
for parenteral replacement of de?cient clotting factors such 
as factor VII, factor VIII or factor IX (see, e.g., US. Pat. 
Nos. 6,310,183 and 4,784,950). Treatment often entails both 
administering clotting factors to treat acute bleeding epi 
sodes as Well as administering clotting factors to prophy 
lactically deter the occurrence of future bleeding episodes. 
Prophylaxis has been found to reduce the risk of developing 
joint problems and arthritis associated With frequent bleed 
ing episodes (Petrini 2001, Hemophilia 7:99; Fischer et al. 
2002, Blood 99(7):2337). 

[0009] Traditional therapies, hoWever, have many associ 
ated problems. Currently clotting factors must be adminis 
tered parenterally in order to attain effective doses because 
to date non-invasive methods have not been successful in 
attaining therapeutic levels. Problems associated With 
parenteral administration include injection site occlusion, 
pain and infection. Use of an in-line catheter increases the 
risk of all of these events. Speci?c problems associated With 
the parenteral administration of clotting factors to infants 
and small children include central venous access. Addition 
ally, parenteral administration of clotting factors runs the 
risk of precipitating a bleeding episode. These problems are 
particularly relevant When the patient is undergoing regular 
prophylactic administration of a clotting factor. 

[0010] Clotting factors such as factor IX and factor VIII 
must be given frequently and in large doses resulting in the 
development of inhibitor antibodies against the clotting 
factor in a signi?cant number of patients (see, e.g., Nilsson 
1992, Transfusion Medicine Review 6(4):285; Cohen et al. 
1996, Bailiere’s Clinical Hematology 9(2):331). 

[0011] One aspect of the invention provides a safer more 
effective treatment for hemostatic disorders. Another aspect 
of the invention provides for increased serum half life and 
increased bioavailability of therapeutics administered 
through non-invasive means for the treatment of hemostatic 
disorders thereby reducing the risk of incurring a bleeding 
episode, infection and injection site occlusion associated 
With parenteral administration. Another aspect of the inven 
tion provides therapy for hemostatic disorders With reduced 
risk, compared to current therapies, of developing inhibitor 
antibodies against the clotting factor. Yet another aspect of 
the invention provides for a prophylactic treatment of a 
hemostatic disorder. 
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[0012] The aspects of the invention provide for a chimeric 
protein comprised of at least one clotting factor and at least 
a portion of an immunoglobulin constant region, Wherein the 
clotting factor is capable of promoting blood coagulation 
and/or ?brin clot formation. 

[0013] Chimeric proteins comprising an Fc portion of an 
immunoglobulin are knoWn (see, e.g., US. Pat. Nos. 6,030, 
613, 6,086,875, 6,485,726, and PCTApplication No. US/02/ 
21335) and While chimeric proteins comprised of mutant 
clotting factors Without clotting activity, and immunoglobu 
lins have been previously described (WO 01/02439), chi 
meric proteins comprising a clotting factor (i.e., having 
clotting activity) and at least a portion of an immunoglobulin 
constant region have not been described. Clotting factor as 
de?ned beloW and used herein refers to any molecule With 
clotting activity. 

SUMMARY OF THE INVENTION 

[0014] The invention relates to an improved chimeric 
protein for treating hemostatic disorders. The invention 
provides a chimeric protein to treat a hemostatic disorder 
that can be administered parenterally or non-invasively (e.g., 
via a pulmonary, nasal, or oral route). The invention thus 
relates to a chimeric protein comprising at least one clotting 
factor and at least a portion of an immunoglobulin constant 
region. 
[0015] The invention relates to a method of treating a 
hemostatic disorder comprising administering a therapeuti 
cally effective amount of a chimeric protein comprising at 
least one clotting factor and at least a portion of an immu 
noglobulin constant region. 

[0016] The invention relates to a method of making a 
chimeric protein comprising at least one clotting factor and 
at least a portion of an immunoglobulin constant region; said 
method comprising transfecting a cell With a DNA construct 
comprising a ?rst DNA sequence encoding at least one 
clotting factor operatively linked to a second DNA sequence 
encoding at least a portion of an immunoglobulin.; culturing 
said cell under conditions such that the chimeric protein is 
expressed; and isolating said chimeric protein from said cell. 

[0017] The invention relates to a nucleic acid molecule 
comprising a sequence encoding at least one clotting factor 
and at least a portion of an immunoglobulin constant region. 

[0018] The invention relates to a nucleic acid construct 
comprising a DNA sequence encoding at least one clotting 
factor and at least a portion of an immunoglobulin constant 
region. 
[0019] Additional objects and advantages of the invention 
Will be set forth in part in the description Which folloWs, and 
in part Will be obvious from the description, or may be 
learned by practice of the invention. The objects and advan 
tages of the invention Will be realiZed and attained by means 
of the elements and combinations particularly pointed out in 
the appended claims. 

[0020] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not restrictive of 
the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a diagram shoWing the extrinsic and 
intrinsic pathWay of the coagulation cascade. 
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[0022] FIG. 2 is a diagram of the inactive and active forms 
of factor VIIa-Fc. 

[0023] FIG. 3A is the amino acid sequence of a chimeric 
protein comprising factor VIIa and an Fc fragment of an 
immunoglobulin (SEQ ID NO:1). 

[0024] FIG. 3B is the amino acid sequence of an Fc 
fragment of an immunoglobulin (SEQ ID NO:2). 

[0025] FIG. 3C is the nucleic acid sequence of an Fc 
fragment of an immunoglobulin (SEQ ID NO:3). 

[0026] FIG. 3D is the nucleic acid sequence of a chimeric 
protein comprising factor VIIa and an Fc fragment of an 
immunoglobulin (SEQ ID NO:4). 

[0027] FIG. 4 is a diagram of results from a STA-CLOT 
assay shoWing factor VIIa-Fc has signi?cant clotting activ 
ity. 

[0028] FIG. 5 is a diagram shoWing factor VIIa-Fc binds 
to soluble human Fc neonatal receptor (shFcRn). 

[0029] FIG. 6 demonstrates plasma levels over time for 
orally administered factor VIIa-Fc in neonatal rats. 

[0030] FIG. 7 compares oral uptake in neonatal rats of 
Factor VIIa-Fc monomer/dimer hybrids comprising tWo 
polypeptide chains, each chain comprising at least a portion 
of an immunoglobulin constant region and Wherein factor 
VII is linked to only one of the tWo chains versus 
homodimers comprising tWo polypeptide chains Wherein 
both chains comprise at least a portion of an immunoglo 
bulin constant region and both chains also comprise factor 
VII. 

[0031] FIG. 8A demonstrates plasma levels over time of 
factor VIIa-Fc administered intravenously to minipigs, 
Wherein the factor VIIa-Fc is a monomer/dimer hybrid 
comprising tWo polypeptide chains, each chain comprising 
at least a portion of an immunoglobulin constant region and 
Wherein factor VII is linked to only one of the tWo chains. 

[0032] FIG. 8B demonstrates clotting activity over time of 
factor VIIa-Fc administered intravenously to minipigs 
Wherein the factor VIIa-Fc is a monomer/dimer hybrid 
comprising tWo polypeptide chains, each chain comprising 
at least a portion of an immunoglobulin constant region and 
Wherein factor VII is linked to only one of the tWo chains. 

[0033] FIG. 9A is the amino acid sequence of the chimeric 
protein Factor IX-Fc. Included in the sequence is the signal 
peptide (underlined) Which is cleaved by the cell and the 
propeptide (bold) Which is recogniZed by the vitamin K-de 
pendent y carboxylase Which modi?es the Factor IX to 
achieve full activity. The sequence is subsequently cleaved 
by PACE to yield Factor IX-Fc. 

[0034] FIG. 9B is the nucleic acid sequence of the chi 
meric protein Factor IX-Fc. Included in the sequence is the 
signal peptide (underlined) and the propeptide (bold) Which 
is recogniZed by the vitamin K-dependent y carboxylase 
Which modi?es the Factor IX to achieve full activity. The 
translated sequence is subsequently cleaved by PACE to 
yield mature Factor IX-Fc. 
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SUMMARY OF THE SEQUENCES 

[0035] 

Seq ID NO FIG. Description 

1 3A amino acid sequence of a chimeric protein 
comprising factor VIIA and an IgG EC fragment 

2 3B amino acid sequence of an EC fragment of IgG 
3 3C nucleic acid sequence corresponding to the 

amino acid sequence of SEQ ID NO: 2 
4 3D nucleic acid sequence corresponding to the 

amino acid sequence of SEQ ID NO: 1 

DESCRIPTION OF THE EMBODIMENTS 

[0036] A. De?nitions 

[0037] Affinity tag, as used herein, means a molecule 
attached to a second molecule of interest, capable of inter 
acting With a speci?c binding partner for the purpose of 
isolating or identifying said second molecule of interest. 

[0038] Analogs of, or proteins or peptides or substantially 
identical to the chimeric proteins of the invention, as used 
herein, means that a relevant amino acid sequence of a 
protein or a peptide is at least 70%, 75%, 80%, 85%, 90%, 
95%, 97%, 98%, 99%, or 100% identical to a given 
sequence. By Way of example, such sequences may be 
variants derived from various species, or they may be 
derived from the given sequence by truncation, deletion, 
amino acid substitution or addition. Percent identity betWeen 
tWo amino acid sequences is determined by standard align 
ment algorithms such as, for example, Basic Local Align 
ment Tool (BLAST) described in Altschul et al. (1990) J. 
Mol. Biol., 215:403-410, the algorithm of Needleman et al. 
(1970) J. Mol. Biol., 48:444-453; the algorithm of Meyers et 
al. (1988) Comput. Appl. Bi0sci., 4:11-17; or Tatusova et al. 
(1999) FEMS Microbiol. Lett, 174:247-250, etc. Such algo 
rithms are incorporated into the BLASTN, BLASTP and 
“BLAST 2 Sequences” programs (see WWW.ncbi.nlm.nih 
.gov/BLAST). When utilizing such programs, the default 
parameters can be used. For example, for nucleotide 
sequences the folloWing settings can be used for “BLAST 2 
Sequences”: program BLASTN, reWard for match 2, penalty 
for mismatch —2, open gap and extension gap penalties 5 and 
2 respectively, gap x_dropoff 50, expect 10, Word siZe 11, 
?lter ON. For amino acid sequences the folloWing settings 
can be used for “BLAST 2 Sequences”: program BLASTP, 
matrix BLOSUM62, open gap and extension gap penalties 
11 and 1 respectively, gap x_dropoff 50, expect 10, Word 
siZe 3, ?lter ON. 

[0039] Bioavailability, as used herein, means the extent 
and rate at Which a substance is absorbed into a living 
system or is made available at the site of physiological 
activity. 

[0040] A chimeric protein, as used herein, refers to any 
protein comprised of a ?rst amino acid sequence derived 
from a ?rst source, bonded, covalently or non-covalently, to 
a second amino acid sequence derived from a second source, 
Wherein the ?rst and second source are not the same. A ?rst 
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 
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non-biological entity. A chimeric protein can include for 
example, a protein derived from at least 2 different biologi 
cal sources. A biological source can include any non 
synthetically produced nucleic acid or amino acid sequence 
(eg a genomic or cDNA sequence, a plasmid or viral vector, 
a native virion or a mutant or analog, as further described 

herein, of any of the above). A synthetic source can include 
a protein or nucleic acid sequence produced chemically and 
not by a biological system (eg 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. 

[0041] Clotting factor, as used herein, means any mol 
ecule, or analog thereof, naturally occurring or recombi 
nantly produced Which prevents or decreases the duration of 
a bleeding episode in a subject With a hemostatic disorder. 
In other Words, it means any molecule having clotting 
activity. 
[0042] Clotting activity, as used herein, means the ability 
to participate in a cascade of biochemical reactions that 
culminates in the formation of a ?brin clot and/or reduces 
the severity, duration or frequency of hemorrhage or bleed 
ing episode. 

[0043] DNA construct, as used herein, means a DNA 
molecule, or a clone of such a molecule, either single- or 
double-stranded that has been modi?ed through human 
intervention to contain segments of DNA combined in a 
manner that as a Whole Would not otherwise exist in nature. 
DNA constructs contain the information necessary to direct 
the expression of polypeptides of interest. DNA constructs 
can include promoters, enhancers and transcription termi 
nators. DNA constructs containing the information neces 
sary to direct the secretion of a polypeptide Will also contain 
at least one secretory signal sequence. 

[0044] A fragment, as used herein, refers to a peptide or 
polypeptide comprising an amino acid sequence of at least 
2 contiguous amino acid residues, of at least 5 contiguous 
amino acid residues, of at least 10 contiguous amino acid 
residues, of at least 15 contiguous amino acid residues, of at 
least 20 contiguous amino acid residues, of at least 25 
contiguous amino acid residues, of at least 40 contiguous 
amino acid residues, of at least 50 contiguous amino acid 
residues, of at least 100 contiguous amino acid residues, or 
of at least 200 contiguous amino acid residues or any 
deletion or truncation of a protein. 

[0045] Hemostasis, as used herein, means the stoppage of 
bleeding or hemorrhage; or the stoppage of blood ?oW 
through a blood vessel or body part. 

[0046] 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 
?brin clot. 

[0047] Linked, as used herein, refers to a ?rst nucleic acid 
sequence covalently joined to a second nucleic acid 
sequence. The ?rst nucleic acid sequence can be directly 
joined or juxtaposed to the second nucleic acid sequence or 
alternatively an intervening sequence can covalently join the 
?rst sequence to the second sequence. Linked as used herein 
can also refer to a ?rst amino acid sequence covalently 






















































