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WHAT IS CLAIMED IS: 

1.  A chimeric protein comprising a Factor VIII ("FVIII") protein and an adjunc moiety 
(AM), which are linked by a covalent bond, wherein the adjunct moiety 	hibits or 
prevents endogenous VWF from binding to the FVIII protein. 

2.  The chimeric protein of claim 1, wherein the covalent bond prevents di tciation of the 
adjunct moiety from the FVIII protein in the presence of endogenous V 	F.  

3.  The chimeric protein of claim 1 or 2, wherein the covalent bond is . peptide bond. 

4.  The chimeric protein of any one of claims 1 to 3, wherein the covalent bond is a disulfide 
bond. 

5.  The chimeric protein of any one of claims 1 to 4, whey: n the covalent bond is a linker 
between the FVIII protein and the adjunct moiety. 

6.  The chimeric protein of any one of claims 1-5, Imo -rein the adjunct moiety prevents the 
FVIII protein from being cleared through a VWF learance pathway. 

7.  The chimeric protein of claim any one of . aims 1 to 6, wherein the adjunct moiety 
inhibits or prevents endogenous VWF fro 	binding to the FVIII protein by shielding or 
blocking a VWF binding site on the FVII 	.rotein. 

8.  The chimeric protein of claim 7, w -rein the VWF binding site is located in the A3 
domain or the C2 domain of the FV 	protein or both the A3 domain and the C2 domain. 

9.  The chimeric protein of claim 8, wherein the VWF binding site is the amino acid 
sequence corresponding to a 	no acids 1669 to 1689 and 2303 to 2332 of SEQ ID NO: 
16. 

10.  The chimeric protein of . ny one of claims 1 to 9, wherein the chimeric protein does not 
comprise a FVIII half- .fe limiting factor. 

11.  The chimeric prote 	of claim 10, wherein the FVIII half-life limiting factor comprises a 
full-length VWF rotein or a mature VWF protein. 

12.  The chimeric protein of any one of claims 1 to 11, wherein the half-life of the FVIII 
protein is e 	endable beyond the half-life limitation of the FVIII protein in the presence of 
endogeno u s VWF. 

13.  The c' imeric protein of any one of claims 1 to 12, wherein the adjunct moiety has at least 
one 	WF-like FVIII protecting property. 

14.  he chimeric protein of claim 13, wherein the VWF-like FVIII protecting property 
comprises protecting the FYI!! protein from one or more protease cleavages, protecting 
the FVIII protein from activation, stabilizing the heavy chain and/or the light chain of the 
FVIII protein, or preventing clearance of the FVIII protein by one or more scavenger 
receptors. 
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15.  The chimeric protein of any one of claims 1 to 14, wherein the adjunct moiety compri 	s 
a polypeptide, a non-polypeptide moiety, or both. 

16.  The chimeric protein of claim 15, wherein the polypeptide comprises an am 	o acid 
sequence of at least about 40, at least about 50, at least about 60, at least about 	I, at least 
about 80, at least about 90, at least about 100, at least about 110, at least about 120, at 
least about 130, at least about 140, at least about 150, at least about 200, .t least about 
250, at least about 300, at least about 350, at least about 400, at least about 450, at least 
about 500, at least about 550, at least about 600, at least about 650, at 	- ast about 700, at 
least about 750, at least about 800, at least about 850, at least abou 	900, at least about 
950, or at least about 1000 amino acids in length. 

17.  The chimeric protein of any one of claims 1 to 16, wherein the 4 djunct moiety comprises 
a VWF fragment, an immunoglobulin constant region or a portion thereof, albumin or a 
fragment thereof, an albumin binding moiety, a PAS .equence, a HAP sequence, 
transferrin or a fragment thereof, or any combinations the 	of 

18.  The chimeric protein of claim 17, wherein the 	'on-polypeptide moiety comprises 
polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch (HES), a derivative 
thereof, or any combinations thereof 

19.  The chimeric protein of claim 17, wherein the . djunct moiety comprises a VWF fragment 
comprising a D' domain and a D3 doma 	of VWF, wherein the VWF fragment is 
associated with the FVII1 protein by a no 	covalent bond in addition to the covalent bond. 

20.  The chimeric protein of claim 17 or 1 , wherein the VWF fragment is a monomer. 

21.  The chimeric protein of claim 19 t 20, wherein the VWF fragment comprises two, three, 
four, five, or six VWF fragment linked to one or more of each other. 

22.  The chimeric protein of any sne of claims 1-21, wherein the VWF fragment comprises at 
least one heterologous mtiety (H1) and an optional linker between the VWF fragment 
and the heterologous me ety (H1). 

23.  The chimeric prote 	of claim 22, wherein the at least one heterologous moiety (H1) 
linked to the VWF fragment comprises a polypeptide, a non-polypeptide moiety, or both. 

24.  The chimeric 	otein of claim 22 or 23, wherein the heterologous moiety (H1) comprises 
a moiety th 	extends the half-life of the FVfil protein. 

25.  The chi 	eric protein of claim 24, wherein the heterologous moiety (H1) comprises an 
immut oglobulin constant region or a portion thereof, albumin or a fragment thereof, an 
alb 	in binding moiety, a PAS sequence, a HAP sequence, transferrin or a fragment 
thereof, or any combinations thereof 

2.. The chimeric protein of claim 24, wherein the non-polypeptide moiety comprises 
polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch (HES), a derivative 
thereof, or any combinations thereof. 
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27.  The chimeric protein of claim 25, wherein the heterologous moiety (H1) comprises a fi 
Fc region. 

28.  The chimeric protein of claim 24, wherein the heterologous moiety (H1) comp• ses an 
amino acid sequence comprising at least about 50 amino acids, at least about 	i0 amino 
acids, at least about 150 amino acids, at least about 200 amino acids, at lea 	about 250 
amino acids, at least about 300 amino acids, at least about 350 amino acids .t least about 
400 amino acids, at least about 450 amino acids, at least about 500 ami o acids, at least 
about 550 amino acids, at least about 600 amino acids, at least about 6 I amino acids, at 
least about 700 amino acids, at least about 750 amino acids, at lea• 	about 800 amino 
acids, at least about 850 amino acids, at least about 900 amino ac .s, at least about 950 
amino acids, or at least about 1000 amino acids. 

29.  The chimeric protein of claim 22, wherein the chimeric orotein comprises a linker 
between the VWF fragment and the heterologous moiety (H1), which is a cleavable 
linker. 

30.  The chimeric protein of claim 29, wherein the cleav 	le linker comprises one or more 
cleavable site. 

31.  The chimeric protein of any one of claims 2' or 30 wherein the cleavable linker is 
capable of being cleaved by a protease select 	from the group consisting of factor XIa, 
factor XIIa, kallikrein, factor VIla, factor IX• , factor Xa, factor Ha (thrombin), Elastase-2, 
Granzyme-B, TEV, Enterokinase, Proteas 3C, Sortase A, MMP-12, MMP-13, MMP-17, 
and MMP-20. 

32.  The 	chimeric 	protein 	of 	claim 	29, 	wherein 	the 	cleavable 	linker 	comprises 
TLDPRSELLRNPNDKVEPFWE • EK (SEQ ID NO: 56). 

33.  The chimeric protein of any one of claims 29 to 32, wherein the cleavable linker 
comprises one or more cleavage sites comprising an amino acid sequence selected from 
the group consisting of R' ." ' (SEQ ID NO: 52), RKRRKR (SEQ ID NO: 53), RRRRS 
(SEQ ID NO: 54), TQSF DFTR (SEQ ID NO: 47), SVSQTSKLTR (SEQ ID NO: 48), 
DFLAEGGGVR (SE • • NO: 49), TTKIKPR (SEQ ID NO: 50), LVPRG (SEQ ID NO: 
55), ALRPRVVGG 	SEQ ID NO: 51), KLTRAET (SEQ ID NO: 29), DFTRVVG (SEQ 
ID NO: 30), TM RIVGG (SEQ ID NO: 31), 	SPFRSTGG (SEQ ID NO: 32), 
LQVRIVGG (S • ID NO: 33), PLGRIVGG (SEQ ID NO: 34), IEGRTVGG (SEQ ID 
NO: 35), LTP ' LLV (SEQ ID NO: 36), LGPVSGVP (SEQ ID NO: 37), VAGDSLEE 
(SEQ ID N•. 38), GPAGLGGA (SEQ ID NO: 39), GPAGLRGA (SEQ ID NO: 40), 
APLGLRL ' (SEQ ID NO: 41), PALPLVAQ (SEQ ID NO: 42), ENLYFQG (SEQ ID 
NO: 43). DDDKIVGG (SEQ ID NO: 44), LEVLFQGP (SEQ ID NO: 45), and 
LPKT 	ES (SEQ ID NO: 46). 

34.  Th• chimeric protein of any one of claims 1 to 33, wherein the FVIII protein comprises 
F i III and at least one heterologous moiety (H2). 

3 	. The chimeric protein of claim 34, wherein the heterologous moiety (H2) is capable of 
extending the half-life of the FVIII protein. 
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36.  The chimeric protein of claim 34 or 35, wherein the heterologous moiety (H2) compri 	s 
a polypeptide, a non-polypeptide moiety, or both. 

37.  The chimeric protein of claim 34 or 35, wherein the heterologous moiety (H2) c e 	prises 
an immunoglobulin constant region or a portion thereof, albumin or a fi-agme , 	thereof, 
an albumin binding moiety, a PAS sequence, a HAP sequence, transferrin o,  a fragment 
thereof, or any combinations thereof. 

38.  The chimeric protein of claim 34 or 35, wherein the non-polypeptide 	oiety comprises 
polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch 	ES), a derivative 
thereof, or any combinations thereof 

39.  The chimeric protein of claim 34, wherein the heterologous 	oiety (H2) comprises a 
second Fc region. 

40.  The chimeric protein of any one of claims 1 to 39, whi 	comprises a first polypeptide 
chain comprising the VWF fragment, a first heterolo rous moiety, and a linker and a 
second polypeptide chain comprising the FVIII protei, and a second heterologous moiety, 
wherein the first polypeptide chain and the second • olypeptide chain are linked to each 
other by a covalent bond. 

41.  The chimeric protein of claim 40, wherein t 	first heterologous moiety and the second 
heterologous moiety are linked to each oth 	by the covalent bond, wherein the covalent 
bond prevents replacement of the VWF fragment in the first polypeptide chain with 
endogenous VWF in vivo. 

42.  The chimeric protein of claim 41, w -rein the covalent bond is a disulfide bond. 

43.  The chimeric protein of any one t f claims 34 to 42, wherein the FVIII protein is linked to 
the second heterologous moie 	(H2) by a linker 

44.  The chimeric protein of el: m 43, wherein the linker between the FVIII protein and the 
second heterologous moi- 	is a cleavable linker. 

45.  The chimeric protein 5f claim 34 to 44, wherein the first heterologous moiety (H1) and 
the second heterolo_ • s moiety (H2) are linked by a linker. 

46.  The chimeric p e ein of claim 45, wherein the linker is a scFc linker. 

47.  The chimeric 	rotein of claim 46, wherein the scFc linker is a processable linker. 

48.  The 	chi' eric protein of claims 1-47 comprising a formula selected from the group 
consisti g of: 

(a) V-L1-HI-L3-C-L2-H2, 

(b) H2-L2-C-L3-H1-L1-V, 

(c) C-L2-H2-L3-V-L 1-H1, 
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(d) HI-LI-V-L3-H2-L2-C, 

(e) H1-L1-V-L3-C-L2-H2, 

(0 	H2-L2-C-L3-V-L 1-H1, 

(g) V-L1-H1-L3-H2-L2-C, 

(h) C-L2-H2-L3-H I -L1-V, 

(i) H2-L3-H1-LI-V-L2-C, 

(j) C-L2-V-LI-H1-L3-H2, 

(k) V-L2-C-L 1-H1-L3-H2, and 

(I) 	H2-L3-H1-LI-C-L2-V, 

wherein V comprises a VWF fragment co 	arising the D' domain and the D3 

domain of VWF; 

LI is an optional linker; 

L2 is an optional linker; 

L3 in (a) to (f) is an optional linke , 

L3 in (g) to (1) is an optional s 	c linker, 

Each of HI and H2 comprises an optional heterologous moiety; 

C comprises a FVIII protein; and 

(-) is a peptide bond o' one or more amino acids. 

49. The chimeric protein of claims 1-47 comprising a formula selected from the group 
consisting of: 

(m) V-L1- 	1: H2-L2-C, 

(n) V- 1-H1:C-L2-H2; 

(o) ' I -L1 -V:H2-L2-C; 

(p) HI-L1-V:C-L2-H2; 

( 	V:C-LI-H1:H2; 

(r) V:H1-L1-C:H2; 

(s) H2 :Hl-L 1 -C:V, 

(t) C:V-Ll-H1:H2, and 

(u) C:H1-LI-V:H2, 
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wherein V is a VWF fragment comprising the D' domain and the D3 domain cf  

VWF; 

LI is an optional linker; 

L2 is an optional linker; 

H1 is a first heterologous moiety; 

H2 is a second heterologous moiety; 

C is a FVIII protein; 

(-) is a peptide bond or one or more amino acids; and 

(:) is a covalent bond between the H1 and the H2. 

50. The chimeric protein of claim 48 and 49, wherein the V , 	fragment and the FVIII 
protein are associated with each other by a non-covalent 	Ind in addition to the covalent 
bond, the peptide bone, or the one or more amino acids 

51. The chimeric protein of claim 48 and 49, wherein t - VWF fragment inhibits or prevents 
binding of endogenous VWF to the FVIII protein. 

52. The chimeric protein of any one of claims 49 o 51, wherein the covalent bond between 
the HI and the H2 is a disulfide bond. 

53. The chimeric protein of any one of clai 	. 48 to 52, wherein H1 comprises a polypeptide, 
a non-polypeptide moiety, or both. 

54. The chimeric protein of claim 53 wherein H1 comprises an immunoglobulin constant 
region or a portion thereof, albu' in or fragment thereof, an albumin binding moiety, a 
PAS sequence, a HAP sequen 	transferrin or a fragment thereof, or any combinations 
thereof. 

55. The chimeric protein of c • im 53 or 54, wherein HI comprises a first Fc region. 

56. The chimeric protei 	of claim 53, wherein the non-polypeptide moiety comprises 
polyethylene glyco 	(PEG), polysialic acid, hydroxyethyl starch (HES), a derivative 
thereof, or any co. binations thereof 

57. The chimeric 	otein of any one of claims 48 to 56, wherein H2 comprises a polypeptide, 
a non-polyp: !aide moiety, or both. 

58. The cli 	eric protein of claim 57, wherein H2 comprises an immunoglobulin constant 
region or a portion thereof, albumin or fragment thereof, an albumin binding moiety, a 
PAS sequence, a HAP sequence, transferrin or a fragment thereof, or any combination 
th• eof. 

59 	he chimeric protein of any one of claims 48 to 58, wherein H2 comprises a second Fc 
region. 
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60.  The chimeric protein of claim 59, wherein the non-polypeptide moiety comp 1 	s 
polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch (HES), a deriv. we 
thereof, or any combinations thereof 

61.  The chimeric protein of claim 60, wherein the covalent bond is a disulfide bond 

62.  The chimeric protein of any one of claims 1 to 61, wherein the FVIII prof& 	comprises a 
third heterologous moiety (H3). 

63.  The chimeric protein of any one of claims 1 to 62, wherein the FVIII 1 otein comprises a 
fourth heterologous moiety (H4). 

64.  The chimeric protein of any one of claims 1 to 63, wherein the ' 	III protein comprises a 
fifth heterologous moiety (H5). 

65.  The chimeric protein of any one of claims 1 to 64, wher- n the FVIII protein comprises 
the sixth heterologous moiety (H6). 

66.  The chimeric protein of any one of claims 61 to • , wherein one or more of the third 
heterologous moiety (H3), the fourth heterologo s moiety (H4), the fifth heterologous 
moiety (H5), the sixth heterologous moiety (H6, are capable of extending the half-life of 
the FVIII protein. 

67.  The chimeric protein of any one of claims 	to 66, wherein the third heterologous moiety 
(H3), the fourth heterologous moiety ( 	), the fifth heterologous moiety (H5), and the 
sixth heterologous moiety (H6) are li • ed to the C terminus or N terminus of FVIII or 
inserted between two amino acids of 'VIII. 

68.  The chimeric protein of any on' of claims 1 to 67, wherein one or more of the third 
heterologous moiety (H3), the 	ourth heterologous moiety (H4), the fifth heterologous 
moiety (H5), or the sixth he -rologous moiety (H6) comprises an amino acid sequence 
comprising at least about 55 amino acids, at least about 100 amino acids, at least about 
150 amino acids, at least 	bout 200 amino acids, at least about 250 amino acids, at least 
about 300 amino acids, :t least about 350 amino acids, at least about 400 amino acids, at 
least about 450 amino acids, at least about 500 amino acids, at least about 550 amino 
acids, at least abou 600 amino acids, at least about 650 amino acids, at least about 700 
amino acids, at le• t about 750 amino acids, at least about 800 amino acids, at least about 
850 amino acid 	at least about 900 amino acids, at least about 950 amino acids, or at least 
about 1000 a 	no acids. 

69.  The chim- is protein of any one of claims 1 to 68, which the half-life of the FVIII is 
extended at least about 1.5 times, at least about 2 times, at least about 2.5 times, at least 
about 	times, at least about 4 times, at least about 5 times, at least about 6 times, at least 
abo 	7 times, at least about 8 times, at least about 9 times, at least about 10 times, at least 
abd t 11 times, or at least about 12 times longer than wild-type FVIII. 

70 he chimeric protein of any one of claims 1 to 69, wherein the half-life of the FVIII 
protein is at least about 10 hours, at least about 11 hours, at least about 12 hours, at least 
about 13 hours, at least about 14 hours, at least about 15 hours, at least about 16 hours, at 
least about 17 hours, at least about 18 hours, at least about 19 hours, at least about 20 



WO 2013/106787 	 PCT/US2013/021330 
189 

hours, at least about 21 hours, at least about 22 hours, at least about 23 hours, at le. 
about 24 hours, at least about 36 hours, at least about 48 hours, at least about 60 hou ., at 
least about 72 hours, at least about 84 hours, at least about 96 hours, or at least about 108 
hours. 

71.  The chimeric protein of any one of claims 22 to 70, wherein the linker betwe' 	the FVIII 
protein and the second heterologous moiety or the linker between the VWF ragment and 
the first heterologous moiety further comprises a first cleavage site (P1) . the N-terminal 
region of the linker, a second cleavage site (P2) at the C-terminal reg. 	of the linker, or 
both. 

72.  The chimeric protein of any one of claims 22 to 71, wherein the 1 	ker between the FVIII 
protein and the second heterologous moiety, the linker betwe- 	the VWF fragment and 
the first heterologous moiety, or both comprises TLDPRSFL RNPNDKYEPFWEDEEK 
(SEQ ID NO: 56). 

73.  The chimeric protein of any one of claims 22 to 71 wh• em. the linker between the FVIII 
protein and the second heterologous moiety, the li 	r between the VWF fragment and 
the first heterologous moiety, or both are cleaved * 	a protease selected from the group 
consisting of factor XIa, factor XlIa, kallikrein, 	ctor Vila, factor IXa, factor Xa, factor 
Ila (thrombin), Elastasc-2, Granzymc-B, TEV, Entcrokinase, Protease 3C, Sortasc A, 
MMP-12, MMP-13, MMP-17, and MMP-20. 

74.  The chimeric protein of any one of claim • 22 to 73, wherein the linker between the FVIII 
protein and the second heterologous 	2 iety, the linker between the VWF fragment and 
the first heterologous moiety, or both omprise an amino acid sequence selected from the 
group consisting of RRRR (SEQ ID 	0: 52), RKRRKR (SEQ ID NO: 53), RRRRS (SEQ 
ID NO: 54), TQSFNDFTR (S • ID NO: 47), SVSQTSKLTR (SEQ ID NO: 48), 
DFLAEGGGVR (SEQ ID NO: A 9), TTKIKPR (SEQ ID NO: 50), LVPRG (SEQ ID NO: 
55), ALRPRVVGGA (SEQ I ►  NO: 51), KLTRAET (SEQ ID NO: 29), DFTRVVG (SEQ 
ID NO: 30), TMTRIVG 	(SEQ ID NO: 31), 	SPFRSTGG (SEQ ID NO: 32), 
LQVRIVGG (SEQ ID N6 : 33), PLGRIVGG (SEQ ID NO: 34), IEGRTVGG (SEQ ID 
NO: 35), LTPRSLLV :EQ ID NO: 36), LGPVSGVP (SEQ ID NO: 37), VAGDSLEE 
(SEQ ID NO: 38), 	'AGLGGA (SEQ ID NO: 39), GPAGLRGA (SEQ ID NO: 40), 
APLGLRLR (SEQ I NO: 41), PALPLVAQ (SEQ ID NO: 42), ENLYFQG (SEQ ID 
NO: 43), DDD 4 VGG (SEQ ID NO: 44), LEVLFQGP (SEQ ID NO: 45), and 
LPKTGSES (S • ID NO: 46). 

75.  The chimcri• protein of any one of claims 71 to 74, wherein the first enzymatic cleavage 
site and fly second enzymatic cleavage site are identical or different. 

76.  The c • merit protein of any one of claims 5 to 75, wherein one or more of the linker 
betw en the FVIII protein and the adjunct moiety, the linker between the FVIII protein 
an,. the second heterologous moiety, and the linker between the VWF fragment and the 

rst heterologous moiety have a length of about 1 to about 2000 amino acids. 

The chimeric protein of any one of claims 5 to 75, wherein one or more of the linker 
between the FVIII protein and the adjunct moiety, the linker between the FVIII protein 
and the second heterologous moiety, and the linker between the VWF fragment and the 
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first heterologous moiety have a length of at least about 10, 20, 30, 40, 50, 60, 70, 80, 94 
100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 300, 	0, 
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1200, 1400, 	600, 
1800, or 2000 amino acids. 

78.  The chimeric protein of any one of claims 5 to 77, wherein one or more 	the linker 
between the FVIII protein and the adjunct moiety, the linker between the 	VIII protein 
and the second heterologous moiety, and the linker between the VWF f gment and the 
first heterologous moiety comprise a gly/ser peptide. 

79.  The chimeric protein of claim 78, wherein the gly/ser peptide has a •rmula of (Gly4Ser)n 
or S(Gly4Ser)n, wherein n is a positive integer selected from the g oup consisting of 1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 41, 50, 60, 70, 80, or 100. 

80.  The chimeric protein of claim 79, wherein the (Gly4S - 	n linker is (Gly4Ser)3 or 
(Gly4Scr)4. 

81.  The chimeric protein of any one of claims 5 to 80, w h erein the linker between the FVIII 
protein and the adjunct moiety is a cleavable linker. 

82.  The chimeric protein of claim 81, wherein the 	leavable linker comprises one or more 
thrombin cleavage sites. 

83.  The chimeric protein of claim 81 	or 	2, wherein the cleavable linker comprises 
TLDPRSFLLRNPNDKYEPFWEDEEK SEQ ID NO: 56). 

84.  The chimeric protein of any one of ' aims 81 to 83, wherein cleavable linker is cleaved 
by a protease selected from the 	oup consisting of factor XIa, factor XIIa, kallikrein, 
factor Vila, factor IXa, factor 	. 	factor IIa (thrombin), Elastasc-2, Granzymc-B, TEV, 
Enterokinase, Protease 3C, Sor .se A, MMP-12, MMP-13, MMP-17, and MMP-20. 

85.  The chimeric protein of an one of claims 81 to 83, wherein the cleavable linker comprise 
an amino acid sequence • lected from the group consisting of RRRR (SEQ ID NO: 52), 
RKRRKR (SEQ ID No: 53), RRRRS (SEQ ID NO: 54), TQSFNDFTR (SEQ ID NO: 
47), SVSQTSKLTR 	EQ ID NO: 48), DFLAEGGGVR (SEQ ID NO: 49), TTKIKPR 
(SEQ ID NO: 50) LVPRG (SEQ ID NO: 55), ALRPRVVGGA (SEQ ID NO: 51), 
KLTRAET (SE • D NO: 29), DFTRVVG (SEQ ID NO: 30), TMTRIVGG (SEQ ID NO: 
31), SPFRST 	(SEQ ID NO: 32), LQVRIVGG (SEQ ID NO: 33), PLGRIVGG (SEQ 
ID NO: 34), 	GRTVGG (SEQ ID NO: 35), LTPRSLLV (SEQ ID NO: 36), LGPVSGVP 
(SEQ ID 	•: 37), VAGDSLEE (SEQ ID NO: 38), GPAGLGGA (SEQ ID NO: 39), 
GPAGL • A (SEQ ID NO: 40), APLGLRLR (SEQ ID NO: 41), PALPLVAQ (SEQ ID 
NO: 4 , ENLYFQG (SEQ ID NO: 43), DDDKIVGG (SEQ ID NO: 44), LEVLFQGP 
(SE• D NO: 45), and LPKTGSES (SEQ ID NO: 46). 

86.  T e chimeric protein of any one of claims 5 to 85, wherein the linker between the FVIII 
g otein and the adjunct moiety further comprises a sortase recognition motif 

7. The chimeric protein of claim 86, wherein the sortase recognition motif comprises the 
sequence of LPXTG (SEQ ID NO: 106 ). 
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88. The chimeric protein of any one of claims 19 to 87, wherein the VWF fragm• 
comprises the D' domain and the D3 domain of VWF. 

89. The chimeric protein of claim 88, wherein the VWF fragment inhibits or prevents 	inding 
of endogenous VWF to a FVIII protein. 

90. The chimeric protein of claim 88 or 89, wherein the amino acid sequence of the D' 
domain of the VWF fragment is at least 90%, 95%, 96%, 97%, 98% 99%, or 100% 
identical to amino acids 764 to 866 of SEQ ID NO: 2. 

91. The chimeric protein of any one of claims 88 to 90, wherein the a. ino acid sequence of 
the D3 domain of the VWF fragment is at least 90%, 95%, 96'/0, 97%, 98%, 99%, or 
100% identical to amino acids 867 to 1240 of SEQ ID NO: 2. 

92. The chimeric protein of any one of claims 88 to 91, where' 	the VWF fragment contains 
at least one amino acid substitution at a residue corresponding to residue 1099, residue 
1142, or both residues 1099 and 1142 of SEQ ID NO: 2 

93. The chimeric protein of any one of claims 88 to 91 wherein in the sequence of the VWF 
fragment, an amino acid other than cysteine is s a stituted for a residue corresponding to 
residue 1099, residue 1142, or both residues 10" and 1142 of SEQ ID NO: 2. 

94. The chimeric protein of any one of claims :8 to 93, wherein the sequence of the VWF 
fragment comprises amino acids 764 to 1 40 of SEQ ID NO: 2. 

95. The chimeric protein of any one of c aims 88 to 94, wherein the VWF fragment further 
comprises the D1 domain, the D2 d. 	ain, or the DI and D2 domains of VWF. 

96. The chimeric protein of any on• of claims 88 to 95, wherein the VWF fragment further 
comprises a VWF domain selected from the group consisting of the Al domain, the A2 
domain, the A3 domain, the 14 domain, the B1 domain, the B2 domain, the B3 domain, 
the Cl domain, the C2 do' am, the CK domain, one or more fragments thereof, and any 
combinations thereof. 

97. The chimeric protei 	of any one of claims 88 to 95, wherein the VWF fragment consists 
essentially of or co sists of: (1) the D' and D3 domains of VWF or fragments thereof; (2) 
the DI, D', and D3 domains of VWF or fragments thereof., (3) the D2, D', and D3 
domains of V 	F or fragments thereof; (4) the DI, D2, D', and D3 domains of VWF or 
fragments t rreof; or (5) the D1, D2, D', D3, and Al domains of VWF or fragments 
thereof. 

98. The ch 	eric protein of any one of claims 88 to 97, further comprising a signal peptide of 
VWF which is operably linked thereto. 

99. T • e chimeric protein of any one of claims 19 to 98, wherein the VWF fragment is 
• egylated, glycosylated, hesylated, or polysialylated. 

00. 	The chimeric protein of any one of claims I to 99, wherein the FVIII protein 
comprises one or more domains of FVIII selected from the group consisting of the Al 
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domain, the A2 domain, the B domain, the A3 domain, the Cl domain, the C2 dom 
one or more fragment thereof, and any combinations thereof. 

101. The chimeric protein of claim 100, wherein the FVIII protein comprise 	the Al 
domain, the A2 domain, the A3 domain, and the Cl domain, and the optional C 	domain. 

102. The chimeric protein of claim 100 or 101, wherein the FVIII protei 	omprises the 
B domain or a portion thereof. 

103. The chimeric protein of any one of claims 100 to 102, which omprises an amino 
acid sequence at least 60%, 70%, 80%, 85%, 90%, 95%, 96%, 97°/, 98%, 99%, or 100% 
identical to SEQ ID NO: 16 or SEQ ID NO: 18. 

104. The chimeric protein of any one of claims 100 to 103, 	herein the FVIII protein is 
SQ B domain deleted FVIII. 

105. The chimeric protein of any one of claims 100 • 104, wherein the FVIII protein 
comprises single chain FVIII. 

106. The chimeric protein of claim 105, wherei I the single chain FVIII contains at least 
one amino acid substitution at a residue corresr ending to residue 1648, residue 1645, or 
both of full-length mature Factor VIII poly eptide (SEQ ID NO: 16) or residue 754, 
residue 751, or both of SQ BDD Factor VII 	SEQ ID NO: 18). 

107. The chimeric protein of claim 	06, wherein the amino acid substitution is an 
amino acid other than Arginine. 

108. The chimeric protein of a' 	one of claims 1 to 107, wherein the FVIII protein 
comprises a first chain and a s° and chain, the first chain comprises a heavy chain of 
FVIII and the second chain omprises a light chain of Factor VIII, wherein the heavy 
chain and the light chain are associated with a metal bond. 

109. A polynucleotide ncoding the chimeric protein of any one of claims 1 to 108. 

110. The polynucleotide of claim 110, further comprising an additional polynucleotide 
sequence, which e 	odes PC5, PC7, or furin. 

111. The po 	nucleotide of claim 109 or 	110, further comprising an additional 
polynucleoti. • sequence, which encodes a D1 domain and D2 domain of VWF. 

112. A 	ector or vectors comprising the polynucleotide of any one of claims 109 to 111 
and o 	or more promoter operably linked to the polynucleotide or the set of 
poly 	d 	leotides. 

113. The vector or vectors of claim 112, further comprising an additional vector, which 
omprises a second polynucleotide chain encoding PC5, PC7, or furin. 

14. 	The vector or vectors of claim 112 or 113, further comprising an additional vector, 
which comprises a polynucleotide sequence encoding a D1 domain and a D2 domain of 
VWF. 
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115. A host cell comprising the polynucleotide of any one of claims 109 to 111 or 	e 
vector of any one of claims 112 to 114. 

116. The host cell of claim 115 comprising an additional vector encoding PC 	PC7, or 
furin. 

117. The host cell of claim 115 or 116, further comprising an addition. 	vector, which 
comprises a polynucleotide sequence encoding a D1 domain and a D2 d• 	ain of VWF. 

118. The host cell of claim 115 or 118, which is a mammalian cel 

119. The host cell of claim 118, wherein the mammalian cell • selected from the group 
consisting of HEK293 cell, CHO cell, and BHK cell. 

120. A pharmaceutical composition comprising the c imeric protein of any one of 
claims 1 to 108, the polynucleotide of claim 109 or 11 , the vector of claim 112 or 114, 
or the host cell of any one of claims 115 and 118 . d a pharmaceutically acceptable 
carrier. 

121. The composition of any one of claim, 	120, wherein the half-life of the FVIII 
protein of the chimeric protein is extended 	FVIIINWF double knock out ("DKO") 
mice compared to the half-life of the FVI 	protein of the chimeric protein without the 
VWF fragment. 

122. The composition of claim 121 or 121, which the half-life of FVIII is extended at 
least about 1.5 times, at least about 	Imes, at least about 2.5 times, at least about 3 times, 
at least about 4 times, at least abort 5 times, at least about 6 times, at least about 7 times, 
at least about 8 times, at least :.out 9 times, at least about 10 times, at least about 11 
times, at least about 12 time• 	at least 20 times, at least 30 times, or at least 40 times 
longer than wild type FVIII 

123. The compositio 	of claim 120 or 122, wherein the half-life of Factor VIII is at 
least 6 hours, at least 	hours at least 9 hours, at least 10 hours, at least 11 hours, at least 
12 hours, at least 1 	ours, at least about 17 hours, at least about 18 hours, at least about 
19 hours, at least 	out 20 hours, at least about 21 hours, at least about 22 hours, at least 
about 23 hours, . t least about 24 hours, at least about 25 hours, at least about 26 hours, at 
least about 27 hours, at least about 28 hours, at least about 29 hours, at least about 30 
hours, at le. t about 31 hours, at least about 32 hours, at least about 33 hours, at least 
about 34 I ours, at least about 35 hours, at least about 36 hours, at least about 48 hours, at 
least abut 60 hours, at least about 72 hours, at least about 84 hours, at least about 96 
hours or at least about 108 hours. 

124. The composition of any one of claims 120 to 123, which is administered by a 
oute 	selected 	from 	the 	group 	consisting 	of topical 	administration, 	intraocular 

	

administration, 	parenteral 	administration, 	intrathecal 	administration, 	subdural 
administration and oral administration. 

125. The 	composition 	of claim 	124, 	wherein 	the 	parenteral 	administration 	is 
intravenous or subcutaneous administration. 
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126. The composition of any one of claims 120 to 125, which is used to treat a bleed 	g 
disease or condition in a subject in need thereof 

127. The composition of claim 126, wherein the bleeding disease or condition is 
selected from the group consisting of a bleeding coagulation disorder, he, a throsis, 
muscle bleed, oral bleed, hemorrhage, hemorrhage into muscles, 	oral 	emorrhage, 
trauma, 	trauma 	capitis, 	gastrointestinal 	bleeding, 	intracranial 	hem. 	hage, 	intra- 
abdominal hemorrhage, intrathoracic hemorrhage, bone fracture, cent a nervous system 
bleeding, bleeding in the retropharyngeal space, bleeding in the re •.peritoneal space, 
bleeding in the illiopsoas sheath and any combinations thereof. 

128. The composition of claim 126 or 127, wherein the subjec is scheduled to undergo 
a surgery. 

129. The composition of any one of claims 126 or 	7, wherein the treatment is 
prophylactic or episodic. 

130. A method of preventing or inhibiting i '-raction of a FVIII protein with 
endogenous VWF comprising adding to a subject 'n need thereof an effective amount of 
the chimeric protein of any one of claims 1 t. 108, the polynucleotide of any one of 
claims 109 to 111, the vector of any one of cl ims 112 to 114, the host cell of any one of 
claims 115 to 119, or the composition of an 	one of claims 120 to 129, wherein the VWF 
fragment inhibits or prevents interaction o the FVIII protein with endogenous VWF. 

131. A method of removing or red 	ing a half-life limiting factor of a FVIII protein, 
wherein the method comprises addi ,t an effective amount of the chimeric protein of any 
one of claims 1 to 108, the polynu• eotide of any one of claims 109 to 111, the vector of 
any one of claims 112 to 114, 	e host cell of any one of claims 115 to 119, or the 
composition of any one of 	aims 120 to 129, wherein the chimeric protein or the 
chimeric protein encoded by he polynucleotide, the vector, or expressed by the host cell 
prevents or inhibits interac .on of the FVIII protein with endogenous VWF. 

132. A method of e 	ending or increasing the half-life of a FVIII protein, wherein the 
method comprises aiding an effective amount of the chimeric protein of any one of 
claims 1 to 108, th 	polynucleotide of any one of claims 109 to 111, the vector of any one 
of claims 112 to 	14, the host cell of any one of claims 115 to 119, or the composition of 
any one of cl. ms 120 to 129, wherein the VWF fragment of the chimeric protein 
prevents or i 	ibits interaction of the FVIII protein with endogenous VWF. 

133. T I e method of claim 132, wherein the half-life of the FVIII protein is extended at 
least abut 1.5 times, at least about 2 times, at least about 2.5 times, at least about 3 times, 
at lea 	about4 times, at least about 5 times, at least about 6 times, at least about 7 times, 
at last about 8 times, at least about 9 times, at least about10 times, at least about 11 
ti • es, or at least about 12 times longer than wild-type FVIII. 

1 4 	The method of claim 133, wherein the half-life of Factor VIII is at least about 17 
hours, at least about 18 hours, at least about 19 hours, at least about 20 hours, at least 
about 21 hours, at least about 22 hours, at least about 23 hours, at least about 24 hours, at 
least about 26 hours, at least about 27 hours, at least about 28 hours, at least about 29 
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hours, at least about 30 hours, at least about 31 hours, at least about 32 hours, at le. t 
about 33 hours, at least about 34 hours, at least about 35 hours, at least about 36 hour:, at 
least about 48 hours, at least about 60 hours, at least about 72 hours, at least ab. t 84 
hours, at least about 96 hours, or at least about 108 hours. 

135. A method of treating a bleeding disease or condition in a subject in 	-ed thereof 
comprising administering an effective amount of the chimeric protein 	any one of 
claims 1 to 108, the polynucleotide of any one of claims 109 to 111, the victor of any one 
of claims 112 to 114, the host cell of any one of claims 115 to 119, or t• e composition of 
any one of claims 120 to 129, wherein the bleeding disease or disorder is selected from 
the group consisting of a bleeding coagulation disorder, hemarthro 	s, muscle bleed, oral 
bleed, hemorrhage, hemorrhage into muscles, 	oral hemorrhage, rauma, trauma capitis, 
gastrointestinal 	bleeding, 	intracranial 	hemorrhage, 	intra 	dominal 	hemorrhage, 
intrathoracic hemorrhage, bone fracture, central nervous syst 	bleeding, bleeding in the 
retropharyngeal space, bleeding in the retroperitoneal spare, bleeding in the illiopsoas 
sheath, and any combinations thereof. 

136. The method of claim 135, wherein the treat i ent is prophylactic or on demand 
(episodic). 

137. The method of any one of claims 130 to 	36, whcrcin the effective amount is 0.1 
jig/kg to 500 mg/kg. 

138. The method of any one of claims 	30 to 137, wherein the chimeric protein, the 
polynucleotide, the host cell, or the com•osition is administered by a route selected from 
the group consisting of topical ad 	•nistration, intraocular administration, parenteral 
administration, 	intrathecal 	admi istration, 	subdural 	administration 	and 	oral 
administration. 

139. The method of claim 1.8, wherein the parenteral administration is selected from 
the 	group 	consisting 	of 	ravenous 	administration, 	subcutaneous 	administration, 
intramuscular administrati• 	and intradermal administration, 

140. The method of • y one of claims 130 to 139, wherein the subject is a human. 

141. The meth°, of claim 140, wherein the subject is suffering from hemophilia A. 

142. A meth•d of making a chimeric protein, comprising transfecting one or more host 
cell with the • olynucleotide of any one of claims 109 to 111 or the vector of any one of 
claims 112 o 114, and expressing the VWF fragment or the chimeric protein in the host 
cell. 

143. The method of claim 142, wherein the vector further comprises a polynucleotide 
en . ding a processing enzyme. 

144. The method of claim 143, wherein the processing enzyme is PACE. 

45. 	The method of claim 144, wherein PACE cleaves the D1D2 domains of the VWF 
fragment. 



WO 2013/106787 	 PCT/US2013/021330 
196 

146. The method of claim 142 and 143, wherein further comprising transfecting one or 
more host cell with a polynucleotide sequence expressing a DI domain and a D2 do I a n 
of VWF. 

147. A method of constructing the chimeric protein of any one of claim 	1 to 108 
comprising ligating the adjunct moiety with the FVIII protein by a covalen 	and in the 
presence of a sortase enzyme. 
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CLAIMS 

1. A chimeric protein comprising a Factor VIII (FVIII) protein and an adjunct moiety 

(AM), which are linked by a covalent bond, wherein the adjunct moiety inhibits or prevents 

endogenous VWF from binding to the FVIII protein. 

2. The chimeric protein of claim 1, wherein the covalent bond prevents dissociation of the 

adjunct moiety from the FVIII protein in the presence of endogenous VWF. 

3. The chimeric protein of claim 1 or claim 2, wherein the adjunct moiety prevents the 

FVIII protein from being cleared through a VWF clearance pathway or wherein the adjunct 

moiety inhibits or prevents endogenous VWF from binding to the FVIII protein by shielding or 

blocking a VWF binding site on the FVIII protein. 

4. The chimeric protein of any one of claims 1 to 3, wherein the adjunct moiety comprises 

a polypeptide, a non-polypeptide moiety or both. 

5. The chimeric protein of any one of claims 1 to 4, wherein the adjunct moiety comprises 

a VWF fragment, an in munoglobulin constant region or a portion thereof, albumin or a 

fragment thereof, an albumin binding moiety, a PAS sequence, a HAP sequence, transferrin or a 

fragment thereof, polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch (HES), a 

derivative thereof or any combination thereof 

6. The chimeric protein of any one of claims 1 to 4, wherein the adjunct moiety comprises 

a VWF fragment comprising a D' domain and a D3 domain of VWF, wherein the VWF 

fragment is associated with the FVIII protein by a non-covalent bond in addition to the covalent 

bond. 

7. The chimeric protein of claim 5 or claim 6, wherein the VWF fragment comprises a 

monomer or two, three, four, five or six monomers linked to one or more of each other. 

8. The chimeric protein of claim 6 or claim 7, wherein the VWF fragment comprises at 

least one first heterologous moiety (H1) and an optional linker between the VWF fragment and 

the heterologous moiety (H1). 

9. The chimeric protein of claim 8, wherein the heterologous moiety (141) comprises a 

moiety that extends the half-life of the FVIII protein. 
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10. The chimeric protein of claim 9, wherein the heterologous moiety (H1) comprises an 

immunoglobulin constant region or a portion thereof, albumin or a fragment thereof, an 

albumin binding moiety, a PAS sequence, a HAP sequence, transferrin or a fragment thereof, 

polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch (HES), a derivative thereof or 

any combination thereof 

11. The chimeric protein of claim 10, wherein the heterologous moiety (H1) comprises a 

first Fc region. 

12. The chimeric protein of any one of claims 8 to 11, wherein the chimeric protein 

comprises a linker between the VWF fragment and the heterologous moiety (H1), said linker 

being cleavable. 

13. The chimeric protein of any one of claims 1 to 12, wherein the FVIII protein comprises 

FVIII and at least one second heterologous moiety (H2). 

14. The chimeric protein of claim 13, wherein the heterologous moiety (H2) is capable of 

extending the half-life of the FVIII protein. 

15. The chimeric protein of claim 13 or claim 14, wherein the heterologous moiety (H2) 

comprises an immunoglobulin constant region or a portion thereof, albumin or a fragment 

thereof, an albumin binding moiety, a PAS sequence, a HAP sequence, transferrin or a fragment 

thereof, polyethylene glycol (PEG), polysialic acid, hydroxyethyl starch (HES), a derivative 

thereof or any combination thereof 

16. The chimeric protein of claim 13, wherein the heterologous moiety (H2) comprises a 

second Fc region. 

17. The chimeric protein of any one of claims 13 to 16, wherein the FVIII protein is linked 

to the heterologous moiety (H2) by a linker. 

18. The chimeric protein of claim 17, wherein the linker between the FVIII protein and the 

heterologous moiety (H2) is a cleavable linker. 

19. The chimeric protein of any one of claims 13 to 18, wherein the first heterologous 

moiety (H1) and the second heterologous moiety (H2) are linked by a linker. 

20. The chimeric protein of claim 19, wherein the linker is a scFc linker. 
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21. The chimeric protein of any one of claims 6 to 20, wherein the amino acid sequence of 

the D' domain of the VWF fragment is at least 90%, 95%, 96%, 97%, 98%, 99% or 100% 

identical to amino acids 764 to 866 of SEQ ID NO: 2. 

22. The chimeric protein of any one of claims 6 to 21, wherein the amino acid sequence of 

the D3 domain of the VWF fragment is at least 90%, 95%, 96%, 97%, 98%, 99% or 100% 

identical to amino acids 867 to 1240 of SEQ ID NO: 2. 

23. The chimeric protein of any one of claims 6 to 22, wherein the VWF fragment contains 

at least one amino acid substitution at a residue corresponding to residue 1099, residue 1142, or 

both residues 1099 and 1142, of SEQ ID NO: 2. 

24. The chimeric protein of any one of claims 6 to 22, wherein in the sequence of the VWF 

fragment an amino acid other than cysteine is substituted for a residue corresponding to residue 

1099, residue 1142 or both residues 1099 and 1142 of SEQ ID NO: 2. 

25. The chimeric protein of any one of claims 6 to 22, wherein the sequence of the VWF 

fragment comprises amino acids 764 to 1240 of SEQ ID NO: 2. 

26. The chimeric protein of any one of claims 6 to 25, wherein the VWF fragment further 

comprises the DI domain, the D2 domain or the D1 and D2 domains of VWF. 

27. The chimeric protein of any one of claims 6 to 26, wherein the VWF fragment is 

PEGylated, glycosylated, HESylated or polysialylated. 

28. The chimeric protein of any one of claims 1 to 27, wherein the FVIII protein lacks the 

entire B domain or a portion thereof 

29. The chimeric protein of claim 28, which comprises an amino acid sequence at least 

60%, 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to SEQ ID NO: 16 

or SEQ ID NO: 18. 

30. The chimeric protein of claim 28 or claim 29, wherein the FVIII protein is an SQ B 

domain deleted FVIII. 

31. The chimeric protein of any one of claims 28 to 30, wherein the FVIII protein comprises 

a single chain FVIII. 
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32. The chimeric protein of any one of claims 1 to 30, wherein the FVIII protein comprises 

a first chain and a second chain, the first chain comprises a heavy chain of FVIII and the second 

chain comprises a light chain of FVIII, wherein the heavy chain and the light chain are 

associated with a metal bond. 

33. A polynucleotide encoding the chimeric protein of any one of claims 1 to 32. 

34. A vector comprising the polynucleotide of claim 33 and one or more promoters 

operably linked to the polynucleotide. 

35. A host cell comprising the polynucleotide of claim 33 or the vector of claim 34. 

36. The host cell of claim 35, which is a mammalian cell selected from the group consisting 

of HEK293 cell, CHO cell and BHK cell. 

37. A pharmaceutical composition comprising the chimeric protein of any one of claims 1 

to 32, the polynucleotide of claim 33, the vector of claim 34 or the host cell of claim 35 or 

claim 36 and a pharmaceutically acceptable carrier. 

38. A method of making a chimeric protein, said method comprising transfecting one or 

more host cells with the polynucleotide of claim 33 or the vector of claim 34, and expressing 

the chimeric protein in the host cell. 


