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ANTI-GPIIB/TIA ANTIBODIES OR USES THEREOF

BACKGROUND OF THE INVENTION

[0001] Clotting factors have been administered to patients to improve hemostasis for
some time. The advent of recombinant DNA technology has significantly improved
treatment for patients with clotting disorders, allowing for the development of safe and
consistent protein therapeutics. For example, recombinant activated factor VII has
become widely used for the treatment of maor bleeding, such as that which occurs in
patients having hemophilia A or B, deficiency of coagulation Factors X| or VI, defective
platelet function, thrombocytopenia, or von Willebrand's disease.

[0002] Although such recombinant molecules are effective, there is aneed for improved
versions which localize the therapeutic to sites of coagulation, have improved
pharmacokinetic  properties, have improved manufacturability, have reduced
thrombogenicity, or have enhanced activity, or more than one of these characteristics.

[0003] Treatment of hemophilia by replacement therapy is targeting restoration of
clotting activity. There are plasma-derived and recombinant clotting factor products
available to treat bleeding episodes on-demand or to prevent bleeding episodes from
occurring by treating prophylactically. Based on the half-life of these products, treatment
regimens require frequent intravenous administration. Such frequent administration is
painful and inconvenient. Strategies to extend the half-life of clotting factors include
pegylation (Rostin J, et al, Bioconj. Chem. 2000;1 1:387-96), glycopegylation (Stennicke
HR, et al, Thromb. Haemost. 2008;100:920-8), formulation with pegylated liposomes
(Spira J, et al, Blood 2006;108:3668-3673, Pan J, et al, Blood 2009;1 14:2802-281 1) and
conjugation with albumin (Schulte S., Thromb. Res. 2008; 122 Suppl 4:S14-9).

[0004] Recombinant FVIla (rFVIla; NOVOSEVEN®) is used to treat bleeding episodes in
(i) hemophilia patients with neutralizing antibodies against FVIII or FIX (inhibitors), (ii)
patients with FVII deficiency, or (iii) patients with hemophilia A or B with inhibitors
undergoing surgical procedures. NOVOSEVEN® displays poor efficacy. Repeated doses of
FVlla at high concentration are oftern required to control ableed, due to its low affinity
for activated platelets, short half-life, and poor enzymatic activity in the absence of tissue

factor. Accordingly, there is an unmet medical need for better treatment and prevention
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[0005]

[0006]

[0007]

-

option for hemophilia patients with inhibitors in which the activity of the FVIla protein is
increased.

BRIEF SUMMARY OF THE INVENTION

The present disclosure provides antibodies against GPlIb/Illa that are capable of
targeting the non-active form of the receptor (see FIG. 2E). The GPIIb/Illa antibodies and
antigen-binding molecules derived from these GPIIb/llla antibodies can be used, for
example, to target therapeutic molecules (eg., clotting factors) to the platelet. In addition
to their use as targeting moieties, GPIIb/lIlla antibodies and antigen-binding molecules
thereof of the present invention can be used for diagnostics, for example, by conjugation
to a detectable label.

The present invention aso relates to chimeric molecules comprising the
GPIIb/llla antibodies and antigen-binding molecules. thereof disclosed herein as targeting
moieties, and one or more heterologous moieties. For example, a chimeric molecule can
comprise a heterologous moiety comprising a therapeutic molecule (for example, a
procoagulant molecule such as the FVlla clotting factor), and optionally a second
heterologous moiety comprising, for example, a PK enhancing moiety (i.e, a molecule
which can improve various pharmacokinetic properties, e.g.,circulation half-life).

The present disclosure provides an antibody or antigen-binding molecule thereof
which specifically binds to a GPlIb/ll1a epitope, wherein the antibody or antigen-binding
molecule thereof specifically bind to the same GPIIb/llla epitope as an antibody selected
from 34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6,
13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4. The invention also includes an antibody
or antigen-binding molecule thereof which specifically binds to a GPlIb/llla epitope,
wherein the antibody or antigen-binding molecule thereof competitively inhibits
GPllb/llla binding by an antibody selected from 34D10, 12B2, 2A2, 35D1, 36A8, 4B11,
1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4.
Also provided is an antibody or antigen-binding molecule thereof which specificaly
binds to a GPIIb/llla epitope, wherein the antibody or antigen-binding molecule thereof
comprises at least one, at least two, at least three, at least four, or at least five
complementarity determining regions (CDR) or variants thereof of an antibody selected
from the 34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6,
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[0009]

-3-

13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4 antibodies. In some embodiments, the
antibody or antigen-binding molecule thereof comprises six CDRs or variants thereof of
an antibody selected from the 34D10, 12B2, 2A2, 35D1, 36A8, 4B1 1, 1H6, 38G8, 21F10,
38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4 antibodies.

The present disclosure aso provides an antibody or antigen-binding molecule
thereof which specifically binds to a GPIIb/llla epitope, comprising (i) a variable heavy
chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 25, 31, 37, 43 or 111; (ii) a variable heavy chain
CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS:26, 32, 38, 44, or 112; (iii) a variable heavy chain
CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS. 27, 33, 39, 45, or 113; (iv) a variable light chain
CDR-1 (VL-CDR1) sequence a least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 28, 34, 40, 117, or 114; (v) a variable light chain
CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 29, 35, 41, 118, or 115; and (vi) a variable light
chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80, 90, or 95% identical to any
one of SEQ ID NOS:. 30, 36, 42, 119, or 116.

Also provided is an antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/llla epitope, comprising (i) a VH-CDR1 comprising the
consensus sequence XjYAMS wherein X; represents amino acid residues Thr (T), Ser
(S, or Ala (A); (i) a VH-CDR2 comprising the consensus sequence
SIX2X3GX ,XsTYX6X7DSVKX8 = wherein X, represents amino acid residues Ser (S) or
Asn (N), X, represents amino acid residues Ser (S) or Gly (G), X, represents amino acid
residues Ser (S) or Gly (G), Xs represents amino acid residues Ser (S), Asn (N), or Thr
(T), Xg represents amino acid residues Tyr (Y) or Phe (F), X represents amino acid
residues Leu (L) or Pro (P), and Xg represents amino acids Gly (G) or Arg (R); (iii) aVH-
CDR3 comprising the consensus segquence GGDYGYAX (DY, wherein X9 represents
amino acid residues Leu (L) or Met (M); (iv) a VL-CDR1 comprising the sequence
RASSSVNYMY (SEQ ID NO: 28); (v) aVL-CDR2 comprising the sequence YTSNLAP
(SEQ ID NO: 29); and, (vi) aVL-CDR3 comprising the sequence QQFSSSPWT (SEQ ID

NO: 30). In some embodiments, the antibody or antigen-binding molecule thereof
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comprises (i) a VH-CDR1 sequence selected from SEQ ID NO: 25, 31, 37, 43, or 111; (ii)
a VH-CDR2 sequence selected from SEQ ID NOS: 26, 32, 38, 44, or 112; (iii) a VH-
CDR3 sequence selected from SEQ ID NOS: 27, 33, 39, 45, or 113; (iv) a VL-CDR1
sequence selected from of SEQ ID NOS:. 28, 34, 40, 117, or 114; (v) a VL-CDR2
sequence selected from SEQ ID NOS: 29, 35, 41, 118, or 115; and (vi) a VL-CDR3
sequence selected from SEQ ID NOS: 30, 36, 42, 119, or 116.

|0010] The instant disclosure also provides an antibody or antigen-binding molecule
thereof which specifically binds to a GPIIb/I1a epitope, comprising a VH comprising an
amino acid sequence at least about 80%, 85%, 90%, 95%, or 100% identical to any one of
SEQ ID NOS: 1, 3,5, 7, or 97, and a VL comprising an amino acid sequence at least
about 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 2, 4, 6, 99, or
98. In some embodiments, the antibody or antigen-binding molecule thereof comprises a
VH comprising the amino acid sequence of SEQ ID NO: 1 and a VL comprising the
amino acid sequence of SEQ ID NO: 2.

[0011] In some embodiments, the antibody or antigen-binding molecule thereof
comprises a VH comprising the amino acid sequence of SEQ ID NO: 3 and a VL
comprising the amino acid sequence of SEQ ID NO: 4. In some embodiments, the
antibody or antigen-binding molecule thereof comprises a VH comprising the amino acid
sequence of ‘SEQ ID NO: 5 and a VL comprising the amino acid sequence of SEQ ID
NO: 6. In other embodiments, the antibody or antigen-binding molecule thereof
comprises a VH comprising the amino acid sequence of SEQ ID NO: 7 and a VL
comprising the amino acid sequence of SEQ ID NO: 99. In other embodiments, the
antibody or antigen-binding molecule thereof comprises a VH comprising the amino acid
sequence of SEQ ID NO: 97 and a VL comprising the amino acid sequence of SEQ ID
NO: 98.

[0012] In some embodiments, the antibody or antigen-binding molecule thereof can bind
to a GPlIb/llla epitope located in the extracellular domain of the apha subunit of
GPIIb/Illa or in the extracellular domain of the GPlIb/llla complex. In some
embodiments, the antibody or antigen-binding molecule thereof does not compete with
fibrinogen for binding to GPIIb/1l1a.

[0013] The present disclosure aso provides an antibody or antigen-binding molecule

thereof which specifically binds to a GPIlb/llla epitope comprising (i) a variable heavy
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chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 46, 52, 120, or 126; (ii) a variable heavy chain
CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 47, 53, 121, or 127; (iii) a variable heavy chain
CDR-3 (VH-CDR3) sequence a least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 48, 54, 122, or 128; (iv) avariable light chain CDR-
1 (VL-CDRI) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to
any one of SEQ ID NOS: 49, 55, 123, or 129; (v) a variable light chain CDR-2 (VL-
CDR2) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to any one
of SEQ ID NOS: 50, 56, 124, or 130; and (vi) a variable light chain CDR-3 (VL-CDR3)
sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to any one of SEQ
ID NO: 51, 57, 125, or 131.

[0014] Also provided is an antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/llla epitope, comprising (i) a VH-CDR1 comprising the
sequence NYLIE (SEQ ID NO: 46); (ii) a VH-CDR2 comprising the sequence
VINPGSGGTNYNEKFKG (SEQ ID NO: 47); (iii) aVH-CDR3 comprising the sequence
GRYEWYFDV (SEQ ID NO: 48); (iv) a VL-CDRI comprising the consensus sequence
RASQDIXioNYLN wherein Xiy represents amino acid residues Ser (S) or Thr (T); (v) a
VL-CDR2 comprising the sequence YTSRLHS (SEQ ID NO:50); and (vi) a VL-CDR3
comprising the sequence QQGYTLPYT (SEQ ID NO:51). In some embodiments, the
antibody or antigen-binding molecule thereof comprises (i) a VH-CDR1 sequence
selected from SEQ ID NO: 46, 52, 120, or 126; (ii) a VH-CDR2 sequence selected from
SEQ ID NO: 47, 53, 121, or 127; (iii) a VH-CDR3 sequence selected from SEQ ID NO:
48, 54, 122, or 128; (iv) aVL-CDRI sequence selected from SEQ ID NO: 49, 55, 123, or
129; (v) aVL-CDR2 sequence selected from SEQ ID NO: 50, 56, 124, or 130; and, (vi) a
VL-CDR3 sequence selected from SEQ ID NO: 51, 57, 125, or 131.

[0015] Also provided is an antibody or antigen-binding molecule thereof which
specifically binds to a GPIlb/llla epitope, comprising a VH comprising an amino acid
sequence at least about 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID
NOS: 8, 10, 100, or 102, and a VL comprising an amino acid sequence at least about
80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 9, 11, 101, or 103.

In some embodiments, . the antibody or antigen-binding molecule thereof comprises aVH



WO 2014/190305 PCT/US2014/039420
-6 —

comprising the amino acid sequence of SEQ ID NO: 8, and a VL comprising the amino
acid sequence of SEQ ID NO: 9. In other embodiments, the antibody or antigen-binding
molecule thereof comprises a VH comprising the amino acid sequence of SEQ ID NO: 10
and aVL comprising the amino acid sequence of SEQ ID NO: 11.

[0016] In some embodiments, the antibody or antigen-binding molecule thereof
comprises a VH comprising the amino acid sequence of SEQ ID NO: 100 and a VL
comprising the amino acid sequence of SEQ ID NO: 101. In some embodiments, the
antibody or antigen-binding molecule thereof comprises a VH comprising the amino acid
sequence of SEQ ID NO: 102 and a VL comprising the amino acid sequence of SEQ ID
NO: 103. In some embodiments, the antibody or antigen-binding molecule thereof binds
to a GPIllIb/llla epitope located in the extracellular domain of the alpha subunit of
GPlIb/Illa. In some embodiments, the antibody or antigen-binding molecule thereof
competes with fibrinogen for binding to GPIIb/ll1a

[0017] The present disclosure aso provides an antibody or antigen-binding molecule
thereof which specifically binds to a gpllb/llla epitope, comprising (i) a variable heavy
chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to SEQ ID NO: 58; (ii) avariable heavy chain CDR-2 (VH-CDR2) sequence at
least about 60%, 70%, 80%, 90%, 95%, or 100% identical to SEQ ID NO: 59; (iii) a
variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%, 90%,
95%, or 100% identical to SEQ ID NO: 60; (iv) avariable light chain CDR-1 (VL-CDR1)
sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to SEQ ID NO:
61; (v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 62; and, (vi) avariable light chain CDR-3
(VL-CDR3) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to
SEQ ID NO: 63.

[0018] Also provided is an antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/Illa epitope, comprising (i) a VH-CDRI sequence
comprising SEQ ID NO: 58; (ii) a VH-CDR2 sequence comprising SEQ ID NO: 59; (iii)
a VH-CDR3 sequence comprising SEQ ID NO: 60; (iv) a VL-CDR1 seguence
comprising SEQ ID NO: 61; (v) aVL-CDR2 sequence comprising SEQ ID NO: 62; and
(vi) a VL-CDR3 sequence comprising SEQ ID NO: 63. The present disclosure aso

provides an antibody or antigen-binding molecule thereof which specifically binds to a
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GPIlIb/Illa epitope comprising a VH comprising an amino acid sequence at least about
80%, 85%, 90%, 95%, or 100% identical to SEQ ID NO: 12 and a VL comprising an
amino acid sequence at least about 80%, 85%, 90%, 95%, or 100% identical to SEQ ID
NO: 13. In some embodiments, the antibody or antigen-binding molecule thereof can bind
to a GPlIb/llla epitope located in the extracellular domain of the alpha subunit of
GPIIb/Illa. In some embodiments, the antibody or antigen-binding molecule thereof
competes with fibrinogen for binding to GPIIb/l1a

[0019] The instant disclosure aso provides an antibody or antigen-binding molecule
thereof which specifically binds to a GPIIb/Illa epitope, comprising (i) a variable heavy
chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 64, 70, or 135; (ii) a variable heavy chain CDR-2
(VH-CDR2) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to
any one of SEQ ID NOS: 65, 71, or 136; (iii) avariable heavy chain CDR-3 (VH-CDR3)
sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to any one of SEQ
ID NOS: 66, 72, or 137; (iv) avariable light chain CDR-1 (VL-CDR1) sequence at least
about 60%, 70%, 80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 67,
132, or 138; (v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 68, 133, or 139;
and (vi) a variable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 69, 134, or 140.

[0020] The invention also includes an antibody or antigen-binding molecule thereof
which specifically binds to a GPIIb/llla epitope, comprising (i) a VH-CDR1 comprising
the sequence SYWIE (SEQ ID NO: 64); (ii) a VH-CDR2 comprising the consensus
sequence EILPGX, ,GX . TKYNX, ;KFKG (SEQ ID NO: 187), wherein X, represents
amino acid residues Ser (S) or Thr (T), x 15 represents amino acid residues Ile (1) or Tyr
(Y), and xie represents amino acid residues Asp (D) or Glu (E); (iii) a VH-CDR3
comprising the sequence LISYYYAMDY (SEQ ID NO: 66); (iv) aVL-CDR1 comprising
the sequence RASQDISNYLN (SEQ ID NO: 67); (v) a VL-CDR2 comprising the
sequence YTSRLHS (SEQ ID NO: 68); and, (vi) a VL-CDR3 comprising the sequence
QQGNTLPPT (SEQ ID NO: 69).

[0021] Also provided is an antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/llla epitope, comprising (i) a VH-CDR1 sequence selected
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from SEQ ID NO: 64, 70, or 135; (ii) a VH-CDR2 sequence selected from SEQ ID NO:
65, 71, or 136; (iii) a VH-CDR3 sequence selected from SEQ ID NO: 66, 72, or 137; (iv)
a VL-CDR1 sequence selected from SEQ ID NO: 67, 132, or 138; (v) a VL-CDR2
sequence selected from SEQ ID NO: 68, 133, or 139; and, (vi) a VL-CDR3 sequence
selected from SEQ ID NO: 69, 134, or 140.

[0022] Also provided herein is an antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/Illa epitope, comprising a VH comprising an amino acid
sequence at least about 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID
NOS: 14, 16, or 105 and a VL comprising an amino acid sequence at least about 80%,
85%, 90%, 95%, or 100% identical to any one of SEQ ID NOs: 15, 104, or 106. In some
embodiments, the antibody or antigen-binding molecule thereof comprises a VH
comprising the amino acid sequence of SEQ ID NO: 14 and a VL comprising the amino
acid sequence of SEQ ID NO: 15. In some embodiments, the antibody or antigen-binding
molecule thereof comprises aVH comprising the amino acid sequence of SEQ ID NO: 16
and a VL comprising the amino acid sequence of SEQ ID NO: 104. In other
embodiments, the antibody or antigen-binding molecule thereof comprises a VH
comprising the amino acid sequence of SEQ ID NO: 105 and a VL comprising the amino
acid sequence of SEQ ID NO: 106. In some embodiments, the antibody or antigen-
binding molecule thereof binds to a GPIIb/Illa epitope located in the extracellular domain
of the beta subunit of GPIlb/llla. In some embodiments, the antibody or antigen-binding
molecule thereof does not compete with fibrinogen for binding to GPIIb/l11a

[0023] The present disclosure also provides an antibody or antigen-binding molecule
thereof which specifically binds to a GPIlb/llla epitope, comprising (i) a variable heavy
chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 73, 76, 79, 85, or 147; (ii) avariable heavy chan
CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 74, 77, 80, 86, or 148; (iii) avariable heavy chan
CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 75, 78, 81, 87, or 149; (iv) a variable light chain
CDR-1 (VL-CDR1) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NOS: 141, 144, 82, 88, or 150; (v) a variable light chain
CDR-2 (VL-CDR2) sequence a least about 60%, 70%, 80%, 90%, 95%, or 100%
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identical to any one of SEQ ID NOS: 142, 145, 83, 89, or 151; and, (vi) a variable light
chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to any one of SEQ ID NO: 143, 146, 84, 90, or 152. Also provided is an
antibody or antigen-binding molecule thereof which specifically binds to a GPIIb/Illa
epitope, comprising (i) a VH-CDR1 comprising the consensus sequence TSGXnGVG,
wherein X;; represents amino acid residues Met (M) or Leu (L); (ii) a VH-CDR2
comprising the consensus sequence HIWWDDDKRYNPX |, LKS, wherein X, represents
amino acid residues Ala (A) or Thr (T); (iii) a VH-CDR3 comprising the consensus
sequence SHY X, GTFYFDXi ,, wherein X, represents amino acid residues Tyr (Y) or
Asn (N), and X, represents amino acid residues Tyr (Y) or Phe (F); (iv) a VL-CDR1
comprising the sequence RASKSISKYLA (SEQ ID NO: 82); (v) aVL-CDR2 comprising
the sequence SGSTLQS (SEQ ID NO: 83); and, (vi) a VL-CDR3 comprising the
sequence QQHIEYPWT (SEQ ID NO: 84).

[0024] In some embodiments, the antibody or antigen-binding molecule thereof
comprises (i) a VH-CDR1 sequence selected from SEQ ID NOS: 73, 76, 79, 85, or 147,
(i) aVH-CDR2 sequence selected from SEQ ID NOS:. 74, 77, 80, 86, or 148; (iii) a VH-
CDR3 sequence selected from SEQ ID NOS: 75, 78, 81, 87, or 149; (iv) a VL-CDR1
sequence selected from SEQ ID NOS: 141, 144, 82, 88, or 150; (v) a VL-CDR2 sequence
selected from SEQ ID NOS. 142, 145, 83, 89, or 151; and (vi) a VL-CDR3 sequence
selected from SEQ ID NOS:. 143, 146, 84, 90, or 152. Also provided is an antibody or
antigen-binding molecule thereof which specifically binds to a GPlIb/llla epitope,
comprising a VH comprising an amino acid sequence at least 80%, 85%o0, 90%, 95%, or
100% identical to any one of SEQ ID NOS: 17, 18, 19, 21, or 109 and a VL comprising
an amino acid sequence at least 80%, 85%, 90%, 95%, or 100% identical to any one of
SEQ ID NOS: 107, 108, 20, 22, or 110.

[0025] In some embodiments, the antibody or antigen-binding molecule thereof
comprises a VH comprising the amino acid sequence of SEQ ID NO: 17 and a VL
comprising the amino acid sequence of SEQ ID NO: 107. In other embodiments, the
antibody or antigen-binding molecule thereof comprises a VH comprising the amino acid
sequence of SEQ ID NO: 18 and a VL comprising the amino acid sequence of SEQ ID

NO: 108. In some embodiments, the antibody or antigen-binding molecule thereof
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comprises a VH comprising the amino acid sequence of SEQ ID NO: 109 and a VL
comprising the amino acid sequence of SEQ ID NO: 110.

[0026] In some embodiments, the antibody or antigen-binding molecule thereof
comprises a VH comprising the amino acid sequence of SEQ ID NO: 19 and a VL
comprising the amino acid sequence of SEQ ID NO: 20. In some embodiments, the
antibody or antigen-binding molecule thereof comprises a VH comprising the amino acid
sequence of SEQ ID NO: 21 and a VL comprising the amino acid sequence of SEQ ID
NO: 22. In some embodiments, the antibody or antigen-binding molecule thereof binds to
a GPlIb/Il1a epitope located in the extracellular domain of the beta subunit of GPIIb/Illa
In some embodiments, the antibody or antigen-binding molecule thereof competes with
fibrinogen for binding to GPIIb/Illa

[0027] Also provided in the present disclosure is an antibody or antigen-binding molecule
thereof which specificaly binds to a GPIIb/Illa epitope, comprising (i) a variable heavy
chain CDR-1 (VH-CDR1) sequence &t least about 60%, 70%, 80%, 90%, 95%, or 100%
identical to SEQ ID NO: 91, (ii) avariable heavy chain CDR-2 (VH-CDR2) sequence at
least about 60%, 70%, 80%, 90%, 95%, or 100% identica to SEQ ID NO: 92; (iii) a
variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%, 90%,
95%, or 100% identical to SEQ ID NO: 93; (iv) avariable light chain CDR-1 (VL-CDR1)
sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to SEQ ID NO:
94; (v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 95; and (vi) avariable light chain CDR-3
(VL-CDR3) sequence at least about 60%, 70%, 80%, 90%, 95%, or 100% identical to
SEQ ID NO: 96.

[0028] The present disclosure aso provides an antibody or antigen-binding molecule
thereof which specifically binds to a GPlIb/Illa epitope, comprising (i) a VH-CDR1
sequence comprising SEQ ID NO: 91; (ii) a VH-CDR2 sequence comprising SEQ ID
NO: 92; (iii) a VH-CDR3 sequence comprising SEQ ID NO: 93; (iv) a VL-CDR1
sequence comprising SEQ ID NO: 94; (v) a VL-CDR2 sequence comprising SEQ 1D
NOS: 95; and (vi) aVL-CDR3 sequence comprising SEQ ID NOS: 96.

[0029] Also provided is an antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/llla epitope, comprising a VH comprising an amino acid
sequence at least about 80%, 85%, 90%, 95%, or 100% identical to SEQ ID NO: 23 and a
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VL comprising an amino acid sequence at least about 80%, 85%, 90%, 95%, oOr 100%
identicdl to SEQ ID NO: 24. In some embodiments, the antibody or antigen-binding
molecule thereof binds to a GPIlb/llla epitope located in the extracellular domain of the
beta subunit of GPlIb/Illa. In some embodiments, the antibody or antigen-binding
molecule thereof competes with fibrinogen for binding to GPIIb/lIla

In some embodiments, the antibody or antigen-binding molecule thereof disclosed
herein comprises or consists of (a) a single chan Fv ("scFv"); (b) a diabody; (c) a
minibody; (d) apolypeptide chain of an antibody; (€) F(ab') ,; or (f) F(ab).

The present disclosure also provides a chimeric molecule comprising (i) a
GPlIb/Illa  antibody or antigen-binding molecule thereof disclosed herein; (ii) a
heterologous moiety; and, (iii) an optiona linker. In some embodiments, the chimeric
molecule has the formula (i) Tm-(L)-H; or (ii) H-(L)-Tm, wherein, H is a heterologous
moiety; L isan optiona linker; and, Tm isan anti-GPlIb/llla antibody or antigen-binding
molecule thereof disclosed herein. In some embodiments, the heterologous: moiety
comprises - a clotting factor. In some embodiments, the clotting factor is independently
selected from the group consisting of FVII, FIX, FX, and any combinations thereof. In
some embodiments, the clotting factor is FVII zymogen, activatable FVII, activated FVII
(FVIla), FIX zymogen, activatable FIX, activated FIX (FIXa), FX zymogen, activatable
FX, or activated FX (FXd). In some embodiments, the chimeric molecule further
comprises asecond heterologous moiety.

In some embodiments, the chimeric molecule has aformula selected from (i) HI-
(LD)-Tm-(L2)-H2; (i) H2-(L2)-Tm-(L1)-HI;  (iii) HI-(L1)-H2-(L2)-Tm; (iv) H2-(L2)-
HI-(L1)-Tm; (v) Tm-(L1)-HI-(L2)-H2; or (vi) Tm-(L2)-H2-(L1)-HI; wherein, Tm is an
anti-GPIIb/Illa antibody  or antigen-binding molecule thereof disclosed herein; HI is a
first heterologous moiety, H2 is a second heterologous moiety, LI is a first optional
linker, L2 isasecond optiona linker. In some embodiments, the first heterologous moiety
and the second heterologous moiety are the same or different. In some embodiments, the
second heterologous moiety comprises a half-life extending moiety.

In some embodiments, LI and L2 are the same or different. In some embodiments,
the first heterologous moiety comprises a clotting factor and the second heterologous
moiety comprises a half-life extending moiety. In some embodiments, the second

heterologous moiety comprises a low-complexity polypeptide. In some embodiments* the
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second heterologous moiety comprises albumin, albumin binding polypeptide or fatty
acid, Fc, transferrin, PAS, the C-termina peptide (CTP) of the B subunit of human
chorionic gonadotropin, polyethylene glycol (PEG), hydroxyethyl starch (HES), abumin-
binding small molecules, VWF, a clearance receptor or fragment thereof which blocks
binding of the chimeric molecule to a clearance receptor or any combinations thereof. In
some embodiments, the clotting factor comprises a single polypeptide chain or two
polypeptide chains.

Also provided herein is a chimeric molecule comprising a first polypeptide chain
and a second polypeptide chain, which are associated with each other, (1) wherein the
first polypeptide chain comprises a light chain of a clotting factor and a heterologous
moiety, and the second polypeptide chain comprises a heavy chain of the clotting factor
and a GPlIb/llla antibody or antigen-binding molecule thereof disclosed herein; (2)
wherein the first polypeptide chain comprises a light chain of a clotting factor and a
GPlIb/1l1a antibody or antigen-binding molecule thereof disclosed herein, and the second
polypeptide chain comprises a heavy chain of the clotting factor and a heterologous
moiety; (3) wherein the first polypeptide chain comprises alight chain of a clotting factor
and the second polypeptide chain comprises a heavy chain of the clotting factor, a
GPlIb/llla antibody or antigen-binding molecule thereof disclosed herein, and a
heterologous moiety; (4) wherein the first polypeptide chain comprises a light chain of a
clotting factor and the second polypeptide chain comprises a heavy chain of the clotting
factor, a heterologous moiety, and a GPIIb/Illa antibody or antigen-binding molecule
thereof disclosed herein; (5) wherein the first polypeptide chain comprises alight chain of
a clotting factor, a heterologous moiety, and a GPIlb/llla antibody or antigen-binding
molecule thereof disclosed herein, and the second polypeptide chain comprises a heavy
chain of the clotting factor; or (6) wherein the first polypeptide chain comprises a light
chain of a clotting factor, a GPIIb/Illa antibody or antigen-binding molecule thereof
disclosed herein, and a heterologous moiety and the second polypeptide chain comprises
a heavy chain of the clotting factor.

In some embodiments, the chimeric molecule comprises a first polypeptide chain
and a second polypeptide chain, which are associated with each other: (1) wherein the
first polypeptide chain comprises cFL-H or H- cF; and the second polypeptide chain

comprises cFy-Tm or Tm-CFH; (2) wherein the first polypeptide chain comprises cF, -
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Tm or THI-CFL and the second polypeptide chain comprises CFH-H or H-CFH; (3)
wherein the first polypeptide chain comprises CFL and the second polypeptide chain
comprises CFn-Tm-H or H-Tm-CF,; (4) wherein the first polypeptide chain comprises
CF_ and the second polypeptide chain comprises CFn-H-Tm or Tm-H-CF ; (5) wherein
the first polypeptide chain comprises CF_-H-Tm or Tm-H-CF  and the second
polypeptide chain comprises CFH; or (6) wherein the first polypeptide chain comprises
CFL-TmH or H-Tm-CF and the second polypeptide chain comprises CFH; wherein CFL
isalight chain of aclotting factor; CF,, is aheavy chain of the clotting factor; Tm is an
anti-GPl1b/llla antibody or antigen-binding molecule thereof disclosed herein; or H is a
heterologous moiety. In some embodiments, the clotting factor is independently selected
from FVII, FIX, and FX.

[0036] In other embodiments, the chimeric molecule comprises one or more of the
linkers, wherein one or more of the linkers comprise a peptide linker. In some
embodiments, the peptide linker comprises at least two, at least three, at least four, at least
five, a least 10, a least 20, at least 30, at least 40, at least 50, at least 60, at least 70, at
least 80, a least 90, or at least 100 amino acids. In some embodiments, the peptide linker
comprises at least 200, at least 300, at least 400, at least 500, at least 600, at least 700, at
least 800, at least 900, at least 1000, at least 1100, at least 1200, at least 1300, at least
1400, a least 1500, at least 1600, at least 1700, at least 1800, at least 1900, or a least
2000 amino acids. In some embodiments, the peptide linker comprises a peptide having
the formula [(Gly),(-Sery]Z where x isfrom 1to 4,y is0Oor 1, and z isfrom 1to 50. In
other embodiments, one or more of the linkers comprise a non-peptide linker.

[0037] In some embodiments, the heterologous moiety comprises a half-life extending
moiety comprising a low-complexity polypeptide. In some embodiments, the chimeric
molecule comprises a half-life extending moiety comprising abumin, albumin binding
polypeptide or fatty acid, Fc, transferrin, PAS, the C-terminal peptide (CTP) of the B
subunit -of human chorionic gonadotropin, polyethylene glycol (PEG), hydroxyethyl
starch (HES), abumin-binding small molecules, VWF, a clearance receptor or fragment
thereof which blocks binding of the chimeric molecule to a clearance receptor, or any
combinations thereof. In some embodiments, the half-life extending moiety comprises an
Fc region. In other embodiments, the half-life extending moiety comprises two Fc regions

fused by a linker. In some embodiments, the chimeric molecule comprises a clotting
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factor comprising FVII zymogen, activatable FVII, activated FVII, FIX zymogen,
activatable FIX, activated FIX, FX zymogen, activatable FX, or activated FX.

[0038] The instant disclosure also provides a chimeric molecule comprising a first
polypeptide chain and a second polypeptide chain, which are associated with each other,
(1) wherein the first polypeptide chain comprises alight chain of a clotting factor and a
targeting moiety, which binds to a platelet, and the second polypeptide chain comprises a
heavy chain of the clotting factor and a heterologous moiety; (2) wherein the first
polypeptide chain comprises a light chain of a clotting factor and a heterologous moiety
and the second polypeptide chain comprises a heavy chain of the clotting factor and a
targeting moiety, which binds to a platelet; (3) wherein the first polypeptide chain
comprises a light chain of a clotting factor, a heterologous moiety, and atargeting moiety,
which binds to a platelet, and the second polypeptide comprises a heavy chain of the
clotting factor; or (4) wherein the first polypeptide chain comprises a light chain of a
clotting factor, a targeting moiety, which binds to a platelet, and a heterologous moiety
and the second polypeptide chain comprises a heavy chain of the clotting factor, and
wherein the clotting factor isFVII, FIX, or FX.

[0039] In some embodiments, the chimeric molecule comprises a first polypeptide chain
and a second polypeptide chain, which are associated with each other, (1) wherein the
first polypeptide chain comprises CFL-H or H-CFL and the second polypeptide chain
comprises CF,-Tm or Tm-CF;; (2) wherein the first polypeptide chain comprises CF; -
Tm or Tm-CFL and the second polypeptide chain comprises CFH-H or H-CFH; (3)
wherein the first polypeptide chain comprises CFL-H-Tm or Tr-H-CFL and the second
polypeptide chain comprises CF,,; or (4) wherein the first polypeptide chain comprises
CFL-Tm-H or H-Tm-CFL and the second polypeptide chain comprises CF,;; wherein H is
a heterologous moiety, CF,, is a heavy chain of a clotting factor, CF, is alight chain of
the clotting factor, Tm is a targeting moiety which binds to a platelet, and, L is an
optional linker. In some embodiments, the chimeric molecule comprises a formula
selected from (1) Tm- CF:CF| -H; (2) H- CF:CF_ -Tm; (3) Tm-H- CF :CF; or (4) H-
Tm- CF_:CFH; wherein, H is a heterologous moiety; CFH is a heavy chain of a clotting
factor; CFL is alight chain of the clotting factor; Tm is atargeting moiety, which binds to
a platelet; L is an optiona linker; and : represents a covalent or non-covalent bond

between CFH and CF,..
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In some embodiments, the association between the first polypeptide chain and the
second polypeptide chain in the chimeric molecule is a covalent bond or a non-covalent
bond. In other embodiment, the association between the first polypeptide chain and the
second polypeptide chain in the chimeric molecule is a covalent bond between the heavy
chain and the light chain of the clotting factor. In some embodiments, the covalent bond
is adisulfide bond.

The present disclosure aso provides a chimeric molecule comprising a single
polypeptide chain, which comprises, from N terminus to C terminus, (a) alight chain of a
clotting factor, a heterologous moiety, a protease cleavage site, a heavy chain of the
clotting factor, and a targeting moiety which binds to a platelet or (b) alight chain of a
clotting factor, a targeting moiety which binds to a platelet, a protease cleavage site, a
heavy chain of the clotting factor, and a heterologous moiety, wherein the clotting factor
is FVII, FIX, or FX. In some embodiments, the protease cleavage site is an intracellular
processing site. In some embodiments, the intracellular processing site is processed by a
proprotein convertase. In some embodiments, the proprotein convertase is selected from
PC5, PACE, PC7, and any combinations thereof.

In some embodiments, the targeting moiety in the chimeric molecule is selected
from: an antibody or antigen binding molecule thereof, a receptor binding portion of a
receptor, and a peptide. In some embodiments, the targeting moiety selectively binds to a
resting platelet or an activated platelet. In other embodiments, the targeting moiety
selectively binds to atarget selected from the group consisting of: GPlba, GPVI, GPIX, a
nonactive form of glycoprotein Ilb/llla ("GPIlb/Illa"), an active form of GPlIb/llla, P
selectin, GMP-33, LAMP-1, LAMP-2, CD40L, LOX-1, and any combinations thereof. In
certain embodiments, the targeting moiety is an anti-GPlIb/Illa antibody or antigen-
binding molecule thereof. In specific embodiments, the anti-GPIlb/llla antibody or
antigen-binding molecule thereof is a GPIlb/llla antibody or antigen-binding molecule
thereof disclosed herein. In some embodiments, a heterologous moiety in the chimeric
molecule is a half-life extending moiety. In some embodiments, the haf-life extending
moiety is a low-complexity polypeptide. In some embodiments, the haf-life extending
moiety is selected from albumin, albumin binding polypeptide or fatty acid, Fc,
transferrin, PAS, the C-terminal peptide (CTP) of the B subunit of human chorionic
gonadotropin, polyethylene glycol (PEG), hydroxyethyl starch (HES), abumin-binding
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small molecules, VWF, a clearance receptor or fragment thereof which blocks binding of
the chimeric molecule to a clearance receptor, and any combinations thereof.

[0043] Also provided is a nucleic acid molecule or a set of nucleic acid molecules
encoding an anti-GPIlb/llla antibody or antigen-binding molecule thereof disclosed
herein, or any of the chimeric molecules disclosed herein, or a complement thereof. Also
provided are avector or a set of vectors comprising such nucleic acid molecule or the set
of the nucleic acid molecules or a complement thereof. Also provided is a host cell
comprising the vector.

[0044] The instant disclosure also provides a method for producing an anti-GPIlb/Il1a
antibody or antigen-binding molecule thereof or chimeric molecule disclosed herein, such
method comprising culturing the host cell disclosed herein and recovering the antibody,
antigen-binding molecule thereof, or the chimeric molecule from the culture medium.
Also provided is apharmaceutical composition comprising (i) an anti-GPI1b/l11a antibody
or antigen-binding molecule thereof disclosed herein, or (ii) a chimeric molecule
disclosed herein, or (iii) a nucleic acid molecule or the set of nucleic acid molecules
disclosed herein, or (iv) avector or set of vectors disclosed herein, and a pharmaceutically
acceptable carrier. Also provided is method of reducing a frequency or degree of a
bleeding episode in a subject in need thereof comprising administering (i) a chimeric
molecule disclosed herein, (ii) a nucleic acid molecule or set of nucleic acid molecules
disclosed herein, (iii) avector or set of vectors disclosed herein, or (iii) a pharmaceutical
composition disclosed herein.

[0045] Also provided is a method of reducing or preventing an occurrence of a bleeding
episode in a subject in need thereof comprising administering (i) a chimeric molecule
disclosed herein, (ii) a nucleic acid molecule or set of nucleic acid molecules disclosed
herein, (iii) a vector or the set of vectors disclosed herein, or (iv) a pharmaceutical
composition disclosed herein. In some embodiments, the subject has developed or has a
tendency to develop an inhibitor against Factor VIII ("FVIII"), Factor IX ("FIX"), or
both. In some embodiments, the inhibitor against FVIII or FIX is aneutralizing antibody
against FVIII, FIX, or both. In some embodiments, the bleeding episode is caused by a
blood coagulation disorder. In some embodiments, the blood coagulation disorder is
hemophilia A or hemophilia B. In some embodiments, the bleeding episode is derived

from hemarthrosis, muscle bleed, oral bleed, hemorrhage, hemorrhage into muscles, oral
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hemorrhage, trauma, trauma capitis, gastrointestinal bleeding, intracranial hemorrhage,
intra-abdominal hemorrhage, intrathoracic hemorrhage, bone fracture, central nervous
system bleeding, bleeding in the retropharyngeal space, bleeding in the retroperitoneal
space, bleeding in the illiopsoas sheath, or any combinations thereof In certain
embodiments, the subject isahuman subject.

The instant disclosure also provides the chimeric molecule disclosed herein, the
nucleic acid molecule or the set of nucleic acid molecules disclosed herein, the vector or
the set of vectors disclosed herein, or the pharmaceutical composition disclosed herein for
use in reducing a frequency or degree of a bleeding episode or reducing or preventing an
occurrence of ableeding episode in a subject in need thereof. Also provided is the use of
the chimeric molecule disclosed herein, the nucleic acid molecule or the set of nucleic
acid molecules disclosed herein, the vector or the set of vectors disclosed herein, or the
pharmaceutical composition disclosed herein for the manufacture of a medicament for
reducing a frequency or degree of a bleeding episode or reducing or preventing an
occurrence of ableeding episode in a subj ect in need thereof.

Also provided is a method to target a therapeutic or prophylactic agent to the
surface of platelets comprising fusing the agent to one of the GPIlb/llla antibodies or
antigen-binding molecules thereof disclosed herein. Also provided is amethod to increase
the activity of a therapeutic or prophylactic agent comprising fusing the agent to a
GPlIb/Illa antibody or antigen-binding molecule thereof disclosed herein. In some
embodiments, the therapeutic or prophylactic agent is aclotting factor.

The present disclosure aso provides a method to improve the pharmacokinetic
properties of a clotting factor comprising fusing the clotting factor to the GPIlb/llla
antibody or antigen-binding molecule thereof disclosed herein. In some embodiments, the
method further comprises fusing or conjugating the clotting factor and/or the GPIIb/Ill1a
antibody or antigen-binding molecule thereof disclosed herein to a half-life extending
moiety.

The present disclosure also provides a method of measuring the level of platelets
in plasma of a subject in need thereof comprising contacting the GPIIb/Illa antibody or
antigen binding molecule thereof disclosed herein with the plasma from the subject and

measuring the level of platelets in plasma.
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BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0050] FIG. 1 is a diagram summarizing the screening process used to identify the
antibodies of the present disclosure.

[0051] FIG 2A shows a diagram of an anti-GPlIb/Illa antibody. FIGS. 2B, 2C, and 2D
are schematic representations of the possible effects of the binding of antibodies to non-
active GPIIb/llla. Antibodies can be inert (no activation) (FIG. 2B), activating (FIG. 2C),
or capable of indirect activation via simultaneous interaction with GPlIb/lIlla and the
FcyRIIA receptor (FIG. 2D). Also shown is a schematic representation of the nonactive
(bent) and active (extended) conformations of GPIIb/Illa (FIG. 2E). The cross over FIG.
2C indicates that platelet activating antibodies are not selected as targeting moieties for
clotting factors.

[0052] FIG. 3A shows the markers detected in the X- and y-axes in the flow cytometry
profiles shown in FIGS. 3B, 3C, 3D, and 3E. FIG. 3B shows flow cytometry profiles of
platelets exposed to culture medium only or with an agonist in the presence or absence of
an FcyRIIA inhibitory antibody. FIG. 3C shows flow cytometry profiles of platelets
incubated with hybridoma clone P24H2 supernatant in the presence or absence of an
FcyRIIA inhibitory antibody. FIG. 3D shows flow cytometry profiles of platelets
incubated with hybridoma clone 35E2 supernatant in the presence or absence of an
FcyRIIA inhibitory antibody. FIG. 3E shows flow cytometry profiles of platelets
incubated with supernatants from hybridoma clones P24A4, P31G2, and P35E9,
respectively, in the presence or absence of an FcyRIIA inhibitory antibody.

[0053] FIGS. 4A and 4B show identity matrices corresponding to heavy chain variable
domain (VH) sequences (FIG. 4A) and light chain variable domain (VL) sequences (FIG.
4B) of antibodies against GPIlb/llla in which the shaded cells indicate which antibodies
share identical VL or VH sequences.

[0054] FIGS. 5A and 5B show ClustaX multiple segquence aignments of the VH
sequences of monoclonal antibodies 1H6, 38A8, 12B2, 38F6, 2A2, 36A8, 4B1 1, 34D10,
28F4, 23C10, 28C2, 5C4, 9D6, and 18F7 (FIG. 5A) and of the VL sequences of
monoclonal antibodies 28C2, 9D6, 1H6, 38A8, 12B2, 18F7, 28F4, 34D10, 36A8, and
2A2 (FIG. 5B). Degree of amino acid conservation isindicating above the alignment ("*"
= identical; ":" = strongly conserved; "." = poorly conserved), as well as the bars below

the alignment. The ClustalX highlighting scheme, which is dependent on amino acid
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physicochemical and/or structural properties and conservation, was used to highlight the
sequences.

[0055] FIG. 6 shows a ClustalX multiple sequence alignment of the VH sequences of the
1H6, 38A8, 12B2, 38F6, 2A2, 36A8, 4B1 1, 34D10, 28F4, 23C10, 28C2, 5C4, 9D6, and
18F7 antibodies, indicating the location of the complementarity determining regions
(CDR). The location of each CDR (CDR1, CDR2, and CDR3) according to the EU index
is indicated. The location of identical, conserved and partialy conserved amino acid
residues isindicated below the alignment.

[0056] FIG. 7 shows a ClustalX multiple sequence alignment of the VL sequences of the
28C2, 9D6, 1H6, 38A8, 12B2, 18F7, 28F4, 34D10, 36A8, and 2A2 antibodies, indicating
the location of CDR1, CDR2, and CDR3 according to the EU index. The location of
identical, conserved and partially conserved amino acid residues is indicated below the
alignment.

[0057] FIG. 8 shows percentage identity matrices corresponding to the sequences
included in the ClustalX multiple sequence alignments shown in FIG. 3 (top matrix) and
FIG. 4 (bottom matrix).

[0058] FIG. 9 shows ClustalX multiple sequence alignments corresponding to the VH
sequences in FIG. 2 clustered according to their specificity for the a or 3 subunit of
GPlIb/a.

[0059] FIG. 10 shows ClustalX multiple sequence alignments corresponding to the VL
sequences in FIG. 3 clustered according to their specificity for the a or B subunit of
GPlIb/a.

[0060] FIG. 11 shows ClustalX multiple sequence alignments corresponding to the VH

sequences in FIG. 2 clustered according to their ability to compete with fibrinogen for
binding to GPIIb/Illa

[0061] FIG. 12 shows ClustalX multiple sequence alignments corresponding to the VL
sequences in FIG. 2 clustered according to their ability to compete with fibrinogen for
binding to GPIIb/llla

[0062] FIGS. 13A and 13B are schematic representations of an anti-GPlIb/Il1a antibody
in scFv format recombinantly fused to the FVlla clotting factor heavy chain (FIG. 13A)
or light chain (FIG. 13B) for platelet targeting.
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FIG. 14 is a diagram summarizing the experimental method used to study the
binding kinetics and affinity of a platelet-targeted rFVIla chimeric molecule for
GPIIb/llla. GPlIb/Illa constructs were doubly labeled with biotin and the HPC4
purification tag and incorporated into GPIlIb/llla nanodiscs. Binding of the platelet-
targeted rFVIla to the nanodiscs was studied using Surface Plasmon Resonance (SPR).

FIG. 15 shows single cycle steady-state binding of a platelet-targeted rFVila
chimeric molecule to GPIIb/Illa nanodiscs measured by SPR. FIG. 15A shows the
binding as a function of time, and FIG. 15B shows the binding as a function of
concentration.

FIG. 16 shows ROTEM assay results corresponding to rFVIla compared to FVII-
189 (a platelet-targeted FVlla chimeric molecule where the targeting moiety is an scFv
derived from the 34D10 antibody) (FIG. 16A), and to rFVIla compared to FVII-206 (a
platelet-targeted FVIla chimeric molecule where the targeting moiety is an scFv derived
from the 12B2 antibody) (FIG. 16B).

FIGS. 17 shows ROTEM assay results corresponding to rFVlla compared to
FVI1-204 (a platelet-targeted FVIla chimeric molecule where the targeting moiety is an
scFv derived from the 38A8 antibody) (FIG. 17A), and to rFVIla compared to FVI1I-163
(a platelet-targeted FVlla chimeric molecule where the targeting moiety is an scFv
derived from the PDG13 antibody) and FVI1-189 (FIG. 17B)..

FIG. 18 shows the result of flow cytometry based platelet-binding assays, in
which the median fluorescence intensity (MFI) was plotted against the concentration of
the chimeric molecules spiked in blood. MFl represented the relative concentration - of the
chimeric molecules that bound to human platelets.

FIG. 19 shows flow cytometry profiles of the activation of gel-purified platelets.
Platelets were non-activated, activated after incubation with an agonist, or incubated with
chimeric molecules FVII-189, FVII-206, and FVI1I-130 (a platelet-targeted FVII
comprising an scFv derived from the AP3 antibody and an Fc moiety).

FIG. 20 shows ADP-induced aggregation of platelet-rich plasma in the presence
of chimeric molecules FVI1-189 (FIG. 20A) or FV11-206 (FIG. 20B). In both cases, ADP

and REOPRO® (Abciximab) were used as controls.
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FIG. 21 shows human platelet clearance from NSG mice after administration of
the chimeric molecules FVI1-189, FVI1-206, FVI11204, or FVII-130. The NSG mice had
been transfused with human platelets before treating with the chimeric molecules.

FIG. 22 shows possible configuration for chimeric molecules comprising one or
two heterologous moieties (HI and/or H2) and scFv moieties derived for GPIIb/Ila
specific antibodies.

FIG. 23 shows possible configurations for chimeric molecules comprising the
heavy and light chains of a clotting factor (eqg., FVII), an scFv targeting moiety (eg.,
derived for GPIIb/lIlla-specific antibodies), a heterologous moiety (eg., a haf-life
extending moiety), and at least one optional linker.

DETAILED DESCRIPTION

The clotting factor FVI1la has low affinity for platelets, the site of action for clot
formation. Thus, a possible approach to increase activity of FVlla isto target the clotting
to platelet receptors via targeting moieties (eg., Fab or scFv), which can increase the
affinity of FVIla for platelets thereby boosting activity. Multiple receptors are expressed
exclusively on platelet. For example, GPllb/llla (alB3) is an integrin specific to
platelets which expressed at high levels. Activated GPlIb/llla receptor binds fibrinogen
and modulates platelet aggregation. Upon activation, the GPlIb/Illa receptors change
from a bent low ligand affinity conformation to an extended high ligand affinity
conformation. Thus, targeting strategies can be directed either the active or the non-active
conformations of the receptor.

The present disclosure provides antibodies against GPlIb/Illa that are capable of
targeting the non-active form of the receptor. The GPlIb/llla antibodies and antigen-
binding molecules derived from these antibodies can be non-activating, and be used, for
example, to target therapeutic molecules (e.g., clotting factors or other molecules capable
of having a pharmacological effect in platelets) to the platelet surface. In addition to their
use as targeting moieties, these antibodi%b and antigen-binding molecules thereof can be
used for diagnostics, for example, by conjugation to a detectable label.

In some embodiments, the GPIIb/llla antibodies and antigen-binding molecules
thereof can be activating, for example, (i) by directly activating the GPIIb/Il1a receptors
through binding to the a and/or B subunits of the receptor. (ii) by indirectly activating the
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GPIlIb/llla via simultaneous binding to the a and/or B subunits of the receptor and to an
Fc receptor (e.g., an Fcyll receptor), or (iii) by interfering with the interaction between the
GPIlIb/ll1a receptor and fibrinogen.

In addition, the present invention relates to chimeric molecules comprising the
GPIlIb/ll1a antibodies and antigen-binding molecules thereof disclosed herein as targeting
moieties, and one or more heterologous moieties. For example, a heterologous moiety
comprising a therapeutic molecule (for example, a procoagulant molecule such as a
clotting factor), and optionally a second heterologous moiety comprising, for example, a
PK enhancing moiety (i.e, a molecule which can improve various pharmacokinetic
properties, e.g., haf-life).

Exemplary GPIlIb/Illa antibodies and antigen-binding molecules thereof, as well
as exemplary constructs (chimeric molecules) comprising such antibodies and antigen-
binding molecules thereof (e.g., scFv or F(ab)) are illustrated in the instant description
and figures. In some embodiments, the invention pertains to chimeric molecules having
the structures set forth, for example, in FIGS. 22 and 23. In other embodiments, the
invention pertains to polynucleotide encoding chimeric molecule constructs disclosed
herein.

In order to provide a clear understanding of the specification and claims, the

following definitions are provided below.

l. Definitions

It isto be noted that the term "a' or "an" entity refers to one or more of that entity;
for example, "a nucleotide sequence," is understood to represent one or more nucleotide
sequences. As such, the terms "a" (or "an"), "one or more," and "at least one" can be used
interchangeably herein.

Furthermore, "and/or" where used herein is to be taken as specific disclosure of
each of the two specified features or components with or without the other. Thus, the term
"and/or" as used in aphrase such as"A and/or B" herein isintended to include "A and B,"
"A or B," "A" (aone), and "B" (alone). Likewise, the term "and/or" as used in a phrase
such as "A, B, and/or C" isintended to encompass each of the following embodiments. A,
B,and C;A,B,orC;AorC;AorB;BorC;AandC; AandB;BandC; A (adone); B
(alone); and C (alone).



WO 2014/190305 PCT/US2014/039420

[0081]

[0082]

[0083]

[0084]

[0085]

-23 —

It is understood that wherever embodiments are described herein with the
language "comprising,” otherwise analogous embodiments described in terms of
"consisting of and/or "consisting essentially of are also provided.

The use of numerical values in the various ranges specified in this application,
unless expressly indicated otherwise, are stated as approximations as though the
minimum and maximum values within the stated ranges were both preceded by the word
"about." In this manner, dlight variations above and below the stated ranges can be used to
achieve substantially the same results as values within the ranges. As used herein, the
terms "about" and "approximately” when referring to a numerical value shall have their
plain and ordinary meanings to one skilled in the art relevant to the range or element at
issue.

The amount of broadening from the strict numerical boundary depends upon many
factors. For example, some of the factors to be considered can include the criticality of
the element and/or the effect a given amount of variation will have on the performance of
the claimed subject matter, as well as other considerations known to those of skill inthe
art. Thus, as a general matter, "about" or "approximately” broaden the numerical value.
For example, in some cases, "about" or "approximately" can mean * 5%, or +10%,
depending on the relevant technology. Also, the disclosure of ranges is intended as a
continuous range including every value between the minimum and maximum values
recited.

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
disclosure is related. For example, the Concise Dictionary of Biomedicine and Molecular
Biology, Juo, Pei-Show, 2nd ed., 2002, CRC Press; The Dictionary of Cell and Molecular
Biology, 3rd ed., 1999, Academic Press; and the Oxford Dictionary Of Biochemistry And
Molecular Biology, Revised, 2000, Oxford University Press, provide one of skill with a
genera dictionary of many of the terms used in this disclosure.

Units, prefixes, and symbols are denoted in their Systeme International de Unites
(Sl) accepted form. Numeric ranges are inclusive of the numbers defining the range.
Unless otherwise indicated, amino acid sequences are written left to right in amino to
carboxy orientation. The headings provided herein are not limitations of the various

embodiments of the disclosure, which can be by reference to the specification as awhole.
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Accordingly, the terms defined immediately below are more fully defined by reference to
the specification in its entirety. Amino acids are referred to herein by either their
commonly known three letter symbols or by the one-letter symbols recommended by the
IUPAC-IUB Biochemical Nomenclature Commission. Nucleotides, likewise, are referred
to by their commonly accepted single-letter codes.

[0086] As used herein, the term "polypeptide" is intended to encompass a singular
"polypeptide” as well as plural "polypeptides,” and refers to a molecule composed of
monomers (amino acids) linearly linked by amide bonds (also known as peptide bonds).
The term "polypeptide" refers to any chain or chains of two or more amino acids, and
does not refer to a specific length of the product. Thus, peptides, dipeptides, tripeptides,
oligopeptides, "amino acid chain," or any other term used to refer to a chain or chains of
two or more amino acids, are included within the definition of "polypeptide,” and the
term "polypeptide” can be used instead of, or interchangeably with any of these terms.

[0087] As used herein the term "protein” is intended to encompass a molecule comprised
of one or more polypeptides, which can in some instances be associated by bonds other
than amide bonds.

[0088] Polypeptides can be either monomers or multimers. For example, in one
embodiment, an antibody, an antigen-binding molecule thereof, or a chimeric molecule of
the invention can be a dimeric polypeptide. A dimeric antibody, an antigen-binding
molecule thereof can comprise two polypeptide chains or can consist of one polypeptide
chain (e.g., in the case of an scFc molecule). In one embodiment, the dimers can be a
homodimer, comprising two identical monomeric subunits or polypeptides (e.g., two
identical Fc moieties or two identica biologically active moieties). In another
embodiment, the dimers are heterodimers, comprising two non-identical monomeric
subunits or polypeptides (eg., comprising two different clotting factors or portions
thereof or one clotting factor only). See, eg., U.S. patent 7,404,956, incorporated herein
by reference.

[0089] The terms "polypeptide” and "protein” are also intended to refer to the products of
post-expression modifications, including without limitation glycosylation, acetylation,
phosphorylation, amidation, derivatization by known protecting/blocking groups,
proteolytic cleavage, or modification by non-naturally occurring amino acids. A

polypeptide or protein can be derived from a natural biological source or produced by
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recombinant technology, but is not necessarily trandated from a designated nucleic acid
sequence. It can be generated in any manner, including by chemical synthesis.

[0090] A polypeptide which is "isolated" is a polypeptide which isin aform not found in
nature. Isolated polypeptides include those which have been purified to a degree that they
are no longer in a form in which they are found in nature. In some embodiments, a
polypeptide which isisolated is substantialy pure.

[0091] "Derivatives’ of GPlIb/llla antibodies, antigen-binding molecules thereof, or
chimeric molecules of the invention are polypeptides or proteins which have been atered
so as to exhibit additional features not found on the native polypeptide or protein. Also
included as "derivatives' are those peptides that contain one or more naturally occurring
amino acid derivatives of the twenty standard amino acids. A polypeptide or amino acid
sequence "derived from" a designated polypeptide or protein refers to the origin of the
polypeptide. In one embodiment, the polypeptide or amino acid sequence which 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 about 10 to
about 20 amino acids, at least about 20 to about 30 amino acids, or at least about 30 to
about 50 amino acids, or which is otherwise identifiable to one of ordinary skill in the art
as having its origin in the sequence.

[0092] Polypeptides that are "variants' of another polypeptide can 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 more amino
acid residue insertions or deletions. In one embodiment, the ‘polypeptide comprises an
amino acid sequence which isnot naturally occurring. Such variants necessarily have less
than 100% sequence identity or similarity with the starting polypeptide. In another
embodiment, the variant will have an amino acid sequence from about 75% to less than
100% amino acid sequence identity or similarity with the amino acid sequence of the
starting polypeptide, for example, from about 80% to less than 100%, from about 85% to
less than 100%, from about 90% to less than 100% {e.g., 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%) and 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 between a

starting polypeptide sequence and the sequence derived therefrom.



WO 2014/190305 PCT/US2014/039420

[0093]

[0094]

[0095]

[0096]

226

The term "fragment” when referring to GPlIb/Illa antibodies, antigen-binding
molecules thereof, chimeric molecules of the invention, or clotting factors refers to any
polypeptides or proteins which retain at least some of the properties of the reference
polypeptide or protein. Fragments of polypeptides include proteolytic fragments, as well
as deletion fragments.

The term "sequence”" as used to refer to a protein sequence, a peptide sequence, a
polypeptide sequence, or an amino acid sequence means a linear representation of the
amino acid constituents in the polypeptide in an amino-terminal to carboxyl-terminal
direction in which residues that neighbor each other in the representation are contiguous
in the primary structure of the polypeptide.

The term "amino acid" includes alanine (Ala or A); arginine (Arg or R); aspar-
agine (Asn or N); aspartic acid (Asp or D); cysteine (Cys or C); glutamine (Gin or Q);
glutamic acid (Glu or E); glycine (Gly or G); histidine (His or H); isoleucine (lle or 1):
leucine (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); tryptophan (Trp or W); tyrosine
(Tyr or Y); and valine (Va 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 occurring amino acid residues, the procedures of Noren et al. Science
244:182 (1989) and Ellman et al, supra, can be used. Briefly, these procedures involve
chemically activating a suppressor tRNA with a non-naturally occurring amino acid
residue followed by in vitro transcription and trandation of the RNA. Introduction of the
non-traditional amino acid can aso be achieved using peptide chemistries known in the
art. Asused herein, the term "polar amino acid" includes amino acids that have net zero
charge, but have non-zero partial charges in different portions of their side chains {e.g.,
M, F, W, S, Y, N, Q and C). These amino acids can participate in hydrophobic
interactions and electrostatic interactions. As used herein, the term "charged amino acid"
includes amino acids that can have non-zero net charge on their side chains (eg. R, K, H,
E, and D). These amino acids can participate in hydrophobic interactions and electrostatic

interactions.
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[0097] An "amino acid substitution" refers to the replacement of at least one existing
amino acid residue in a predetermined amino acid sequence (an amino acid sequence of a
starting polypeptide) with a second, different "replacement” amino acid residue. An
"amino acid insertion" refers to the incorporation of at least one additional amino acid
into a predetermined amino acid sequence. While the insertion will 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 twenty
amino acid residues. The inserted residue(s) can be naturally occurring or non-naturally
occurring as disclosed above. An "amino acid deletion” refers to the removal of at least
one amino acid residue from a predetermined amino acid sequence.

[0098] A "conservative amino acid substitution” is one in which the amino acid residue is
replaced with an amino acid residue having a similar side chain. Families of amino acid
residues having similar side chains have been defined in the art, including basic side
chains (e.g., Lys, Arg, and His), acidic side chains (eg., Asp and Glu), uncharged polar
side chains (eg., Gly, Asn, Gnl, Ser, Thr, Tyr, and Cys), nonpolar side chains (e.g., Ala,
Val, Leu, He, Pro, Phe, Met, and Trp), beta-branched side chains (eg., Thr, Val, and lie)
and aromatic side chains (eg., Tyr, Phe, Trp, and His). Thus, if an amino acid in a
polypeptide is replaced with another amino acid from the same side chain family, the
substitution is considered to be conservative. In another embodiment, a string of amino
acids can be conservatively replaced with a structurally similar string that differs in order
and/or composition of side chain family members.

[0099] Non-conservative substitutions include those in which (i) a residue having an
electropositive side chan (eg., Arg, His, or Lys) is substituted for, or by, an
electronegative residue (e.g., Glu or Asp), (ii) a hydrophilic residue (eg., Ser or Thr) is
substituted for, or by, a hydrophobic residue (e.g., Ala, Leu, He, Phe, or Va), (iii) a
cysteine or proline is substituted for, or by, any other residue, or (iv) aresidue having a
bulky hydrophobic or aromatic side chain (eg., Val, He, Phe, or Trp) is substituted for, or
by, one having a smaller side chain (e.g., Alaor Ser) or no side chain (eg., Gly).

[0100] The term "percent sequence identity” between two polynucleotide or polypeptide
sequences refers to the number of identical matched positions shared by the sequences
over a comparison window, taking into account additions or deletions (i.e., gaps) that

must be introduced for optimal alignment of the two sequences, A matched position is
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any position where an identical nucleotide or amino acid is presented in both the target
and reference sequence. Gaps presented in the target sequence are not counted since gaps
are not nucleotides or amino acids. Likewise, gaps presented in the reference sequence
are not counted since target sequence nucleotides or amino acids are counted, not
nucleotides or amino acids from the reference sequence.

[016]] The percentage of sequence identity is calculated by determining the number of
positions at which the identical amino acid residue or nucleic acid base occurs in both
sequences to yield the number of matched positions, dividing the number of matched
positions by the total number of positions in the window of comparison and multiplying
the result by 100 to yield the percentage of sequence identity. The comparison of
sequences and determination of percent sequence identity between two sequences can be
accomplished using readily available software both for online use and for download.
Suitable software programs are available from various sources, and for alignment of both
protein and nucleotide sequences.

[0102] One suitable program to determine percent sequence identity is bl2seq, part of the
BLAST suite of program available from the U.S. government's National Center for
Biotechnology Information BLAST web site (blast.nchi.nim.nih.gov). B12seq performs a
comparison between two sequences using either the BLASTN or BLASTP agorithm.
BLASTN isused to compare nucleic acid sequences, while BLASTP is used to compare
amino acid sequences. Other suitable programs are, e.g., Needle, Stretcher, Water, or
Matcher, part of the EMBOSS suite of bioinformatics programs and also available from
the European Bioinformatics Institute (EBI) at www.ebi.ac.uk/Tools/psa.

[0103] Different regions within a single polynucleotide or polypeptide target sequence
that aligns with a polynucleotide or polypeptide reference sequence can each have their
own percent sequence identity. It is noted that the percent sequence identity value is
rounded to the nearest tenth. For example, 80.11, 80.12, 80.13, and 80.14 are rounded
down to 80.1, while 80.15, 80.16, 80.17, 80.18, and 80.19 are rounded up to 80.2. It also
is noted that the length value will aways be an integer.

[0104] In certain embodiments, the percentage identity "X" of afirst amino acid sequence
to a second sequence amino acid is calculated as 100 x (Y/Z), where Y is the number of
amino acid residues scored as identical matches in the alignment of the first and second

sequences (as aligned by visual inspection or a particular sequence alignment program)
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and Z is the total number of residues in the second sequence. If the length of a first
sequence is longer than the second sequence, the percent identity of the first sequence to
the second sequence will be higher than the percent identity of the second sequence to the
first sequence.

One skilled in the art will appreciate that the generation of a sequence alignment
for the calculation of a percent sequence identity is not limited to binary sequence-
sequence comparisons exclusively driven by primary sequence data. Sequence alignments
can be derived from multiple sequence alignments. One suitable program to generate
multiple sequence aignments is ClustaW2, available from www.clustal.org (ClustalX is
a verson of the ClustalW2 program ported to the Windows environment). Another
suitable program is MUSCLE, available from www.drive5.com/muscle. ClustalW2 and
MUSCLE are dternatively available, e.g., from the EBI.

It will also be appreciated that sequence alignments can be generated by
integrating sequence data with data from heterogeneous sources such as structural data
{e.g., crystalographic protein structures), functional data {e.g., location of mutations), or
phylogenetic data. A suitable program that integrates heterogeneous data to generate a
multiple sequence alignment is T-Coffee, available at www.tcoffee.org, and aternatively
available, eg., from the EBI. It will also be appreciated that the final alignment used to
calculate percent sequence identity can be curated either automatically or manually.

In one embodiment, the antibodies and antigen-binding molecules thereof, as well
as the chimeric molecules of the invention can comprise an amino acid sequence derived
from a human protein sequence. However, the antibodies -and antigen-binding molecules
thereof, as well as the chimeric molecules of the invention can comprise one or more
amino acids from another mammalian species. In a particular embodiment, the antibodies
and antigen-binding molecules thereof, aswell asthe chimeric molecules of the invention
are not immunogenic.

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 known in the
art. For example, one way in which molecules or moieties can be linked employs peptide
linkers which link the molecules or moieties via peptide bonds. The terms "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
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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 contiguous genetic sequence.

[0109] Preferred genetic fusions are in frame, i.e, two or more open reading frames
(ORFs) are 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 correspond to
polypeptides encoded by the original ORFs (which 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.

[0110] As used herein the term "associated with" refers to a covalent or non-covalent
bond formed between a first amino acid chain and a second amino acid chain. In one
embodiment, the term "associated with" means a covalent, non-peptide bond or a non-
covalent bond. In another embodiment, the term "associated with" refers to a covalent,
non-peptide bond or a non-covalent bond that is not chemically crossinked. In another
embodiment, it means a covalent bond except a peptide bond. In some embodiments this
association isindicated by a colon, i.e, (:). For example, when representing the structure
of the clotting factor, "CFH:CF;, " refers to adimer comprising a heavy chain of aclotting
factor (CFH) disulfide bonded to alight chain of aclotting factor (CFL) in a N-terminus to
C-terminus orientation.

[0111] Examples of covalent bonds include, but are not limited to, a peptide bond, a
metal bond, a hydrogen bond, a disulfide bond, a sigma bond, a pi bond, a delta bond, a
glycosidic bond, an agnostic bond, a bent bond, a dipolar bond, a Pi backbond, a double
bond, a triple bond, a quadruple bond, a quintuple bond, a sextuple bond, conjugation,
hyperconjugation, aromaticity, hapticity, or antibonding. Non-limiting examples of non-
covalent bond include an ionic bond (e.g., cation-pi bond or salt bond), a metal bond, an
hydrogen bond (e.g., dihydrogen bond, dihydrogen complex, low-barrier hydrogen bond,
or symmetric hydrogen bond), van der Walls force, London dispersion force, a
mechanical bond, a halogen bond, aurophilicity, intercalation, stacking, entropic force, or
chemical polarity.

[0112] As used herein, the terms "chemically crosslinked" and "conjugated’ are used
interchangeably and refer to chemicaly linking by covalent bonds between acid side
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chains of amino acids, either directly or via a linker, e.g., a peptide linker. Chemical
crossinking does not include intramolecular or intermolecular disulfide bonds between
Fc moieties of a dimeric Fc region, or non-engineered disulfide bonds between an amino
acid of the activatable clotting factor and an amino acid of the enhancer moiety. Chemical
crosslinking generally takes place by addition of a crosslinking agent, eg., a
heterobifunctional crosslinking agent. Examples of chemical crosslinking includes one or
more photo-reactive bonds by chemically connecting photo-lle, photo-Met, and photo-
Leu (see, Suchanek et al, (2005) Nature Methods, 2: 261-267).

[0113] The term "antibody" means an immunoglobulin molecule that recognizes and
specifically binds to a target, such as a protein (e.g., the GPlIb/llla receptor, a subunit
thereof, or the receptor complex), polypeptide, peptide, carbohydrate, polynucleotide,
lipid, or combinations of the foregoing through at least one antigen recognition site within
the variable region of the immunoglobulin molecule.

[0114] A typical antibody comprises at least two heavy (HC) chains and two light (LC)
chains interconnected by disulfide bonds. Each heavy chain is comprised of a "heavy
chain variable region" or "heavy chain variable domain” (abbreviated herein as VH) and a
heavy chain constant region. The heavy chain constant region is comprised of three
domains, CHI, CH2, and CH3. Each light chain is comprised of a "light chain variable
region" or "light chain variable domain" (abbreviated herein as VL) and a light chain
constant region. The light chain constant region is comprised of one domain, Cl. The VH
and VL regions can be further subdivided into regions of hypervariablity, termed
Complementarity Determining Regions (CDR), interspersed with regions that are more
conserved, termed framework regions (FW).

[0115] Each VH and VL region is composed of three CDRs and four FWs, arranged from
amino-terminus to carboxy-terminus in the following order: FW1, CDR1, FW2, CDR2,
FW3, CDR3, FW4. The variable regions of the heavy and light chains contain a binding
domain that interacts with an antigen. As used herein, the term "antibody" encompasses
intact polyclonal antibodies, intact monoclonal antibodies, antibody fragments (such as
Fab, Fab', F(ab")2, and Fv fragments), single chain Fv (scFv), minibodies, multispecific
antibodies such as bispecific antibodies generafed from at least two intact antibodies,
chimeric antibodies, humanized antibodies, human antibodies, fusion proteins comprising
an antigen determination portion of an antibody, and any other modified immunoglobulin
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molecule comprising an antigen recognition site so long as the antibodies exhibit the
desired biological activity. Thus, the term "antibody" includes whole antibodies and any
antigen-binding fragment or single chains thereof. Antibodies can be naked or conjugated
to other molecules such as toxins, radioisotopes, etc.

[0116] There are at least two techniques for determining the location of CDRs. (1) an
approach based on cross-species sequence variability (i.e., Kabat et al. Sequences of
Proteins of Immunological Interest, (5th ed., 1991, National Institutes of Health, Bethesda
Md.)); and (2) an approach based on crystallographic studies of antigen-antibody
complexes (Al-lazikani et al. (1997) J. Molec. Biol. 273:927-948)). In addition,
combinations of these two approaches are sometimes used in the art to determine CDRSs.

[0117] The amino acid position numbering as in Kabat, refers to the numbering system
used for heavy chain variable domains or light chain variable domains of the compilation
of antibodies in Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, Md. (1991). Using this
numbering system, the actual linear amino acid sequence can contain fewer or additional
amino acids corresponding to a shortening of, or insertion into, a FW or CDR of the
variable domain. For example, a heavy chain variable domain can include a single amino
acid insert (residue 52a according to Kabat) after residue 52 of H2 and inserted residues
(e.g., residues 82a, 82b, and 82c, etc. according to Kabat) after heavy chain FW residue
82.

[0118] The Kabat numbering of residues can be determined for a given antibody by
alignment a regions of homology of the sequence of the antibody with a "standard"
Kabat numbered sequence. Chothia refers instead to the location of the structural loops
(Chothia and Lesk, J. Mol. Biol. 196:901-917 (1987)). The end of the Chothia CDR-H1
loop when numbered using the Kabat numbering convention varies between H32 and H34
depending on the length of the loop (this is because the Kabat numbering scheme places
the insertions at H35A and H35B; if neither 35A nor 35B is present, the loop ends at 32;
if only 35A ispresent, the loop ends at 33; if both 35A and 35B are present, the loop ends
at 34). The AbM hypervariable regions represent a compromise between the Kabat CDRs
and Chothia structural loops, and are used by Oxford Molecular's AbM antibody

modeling software..
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[0119] IMGT (ImMunoGeneTics) aso provides a numbering system for the
immunoglobulin variable regions, including the CDRs. See e.g., Lefranc, M.P. et al., Dev.
Comp. Immunol. 27: 55-77(2003). The IMGT numbering system was based on an
aignment of more than 5,000 sequences, structural data, and characterization of
hypervariable loops and alows for easy comparison of the variable and CDR regions for
all species. According to the IMGT numbering schema VH-CDRL1 is at positions 26 to 35,
VH-CDR?2 is at positions 51 to 57, VH-CDRS3 is a positions 93 to 102, VL-CDR1 is a
positions 27 to 32, VL-CDR2 is at positions 50 to 52, and VL-CDR3 is at positions 89 to
97.

[0120] As used throughout the specification the VH CDR sequences described herein
correspond to the classical Kabat numbering locations, namely Kabat VH-CDR1 is at
positions 31-35, VH-CDR?2 is a positions 50-65, and VH-CDR3 is a positions 95-102.
VL-CDR1, VL-CDR2, and VL-CDR3 also correspond to classica Kabat numbering
locations, namely positions: 14-24, 50-56 and 89-97, respectively.

[0121] The term "consensus sequence,” as used herein with respect to a CDR in the light
chain (VL) or heavy chain (VH) variable regions, refers to a composite or genericized
amino acid sequence defined based on information asto which amino acid residues are
present at a given position based in multiple sequence alignments. Thus, in a "consensus
sequence’ for aVL or VH chain CDR1, CDR2, or CDRS3, certain amino acid positions
are occupied by one of multiple possible amino acid residues a that position. For
example, if an arginine (R) or a serine (S) occur at a particular position X, then that
particular position within the consensus sequence can be either arginine or serine (R or
S). Such occurrence would be represented, for example, as n-ZiZ,X Zt-iZ,-c, where Zi>,
are invariant amino acids in the multiple sequence aigment, X represent a position
occupied by variant amino acids {e.g., R or S), and the subindex nis an ordinal. As used
herein, referring to a polypeptide sequence as consisting of or comprising a consensus
sequence means that the polypeptide sequence consists of or comprises one of the of
multiple possible amino acid sequences represented by the consensus sequence.

(0322} The term "antigen binding fragment" refers to a portion of an intact antibody and
refers to the antigenic determining variable regions of an intact antibody. It is known in
the art that the antigen binding function of an antibody can be performed by fragments: of

a full-length antibody. Examples of antibody fragments include, but are not limited to
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Fab, Fab', F(ab")2, and Fv fragments, linear antibodies, single chain antibodies, and
multispecific antibodies formed from antibody fragments.

The term "Fab" refers to an antibody fragment that is essentially equivalent to that
obtained by digestion of immunoglobulin (typicaly 1gG) with the enzyme papain. The
heavy chain segment of the Fab fragment is the Fd piece. Such fragments can be
enzymatically or chemicaly produced by fragmentation of an intact antibody,
recombinantly produced from a gene encoding the partial antibody sequence, or it can be
wholly or partially synthetically produced.

The term "Fab™ refers to an antibody fragment that is essentially ‘equivalent to that
obtained by reduction of the disulfide bridge or bridges joining the two heavy chain
pieces in the F(ab)2 fragment. Such fragments can be enzymatically or chemically
produced by fragmentation of an intact antibody, recombinantly produced from a gene
encoding the partial antibody sequence, or it can be wholly or partially synthetically
produced.

The term "F(ab')2" refers to an antibody fragment that is essentially equivalent to
a fragment obtained by digestion of an immunoglobulin (typicaly 1gG) with the enzyme
pepsin a pH 4.0-4.5. Such fragments can be enzymatically or chemically produced by
fragmentation of an intact antibody, recombinantly produced from a gene encoding the
partial antibody sequence, or it can be wholly or partially synthetically produced.

The term "Fv" refers to an antibody fragment that consists of one NH and one N
domain held together by noncovalent interactions.

The term "monoclonal antibody" refers to a homogeneous antibody population
involved in the highly specific recognition and binding of a single antigenic determinant,
or epitope. This is in contrast to polyclonal antibodies that typically include different
antibodies directed against different antigenic determinants. The term "monoclonal
antibody" encompasses both intact and full-length monoclonal antibodies as well as
antibody fragments (such as Fab, Fab', F(ab")2, or Fv), single chain (scFv) mutants, fusion
proteins comprising an antibody portion, and any other modified immunoglobulin
molecule comprising an antigen recognition site. Furthermore, "monoclona antibody"
refers to such antibodies made in any number of ways including, but not limited to, by

hybridoma, phage selection, recombinant expression, and transgenic animals.



WO 2014/190305 PCT/US2014/039420
-35—

[0128] The term "human antibody" refers to an antibody produced by a human or an
antibody having an amino acid sequence corresponding to an antibody produced by a
human made using any technique known in the art. This definition of a human antibody
includes intact or full-length antibodies, fragments thereof, and/or antibodies comprising
at least one human heavy and/or light chain polypeptide such as, for example, an antibody
comprising murine light chain and human heavy chain polypeptides. The term
"humanized antibody" refers to an antibody derived from a non-human (eg., murine)
immunoglobulin, which has been engineered to contain minima non-human (eg.,
murine) sequences. The term "chimeric antibodies' refers to antibodies wherein the
amino acid sequence of the immunoglobulin molecule is derived from two or more
species. Typically, the variable region of both light and heavy chains corresponds to the
variable region of antibodies derived from one species of mammals (eg., mouse, rat,
rabbit, etc.) with the desired specificity, affinity, and capability while the constant regions
are homologous to the sequences in antibodies derived from another (usually human) to
avoid eliciting an immune response in that species.

[0129] In one embodiment, an anti-GPlla/lllb antibody of the invention comprises an
antibody variant. The term "antibody variant" or "modified 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. Asused herein, the
term "antibody variant" includes synthetic forms of antibodies which are altered such that
they are not naturally occurring, eg., antibodies that comprise at least 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 seFv molecules; single-chain antibodies; diabodies; triabodies;
and antibodies with altered effector function and the like.

[0130] As used herein the term "scFv" or "scFv molecule” includes binding molecules
which consist of one light chain variable domain (VL) or aportion thereof, and one heavy
chain variable domain (VH) or a portion thereof, wherein each variable domain (or a
portion thereof) is derived from the same or different antibodies. Single chain Fv

molecules preferably comprise an scFv linker interposed between the VH domain and the
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VL domain. Exemplary scFv molecules are known in the art and are described, for
example, in US Patent No. 5,892,019; Ho et al, Gene 77:51 (1989); Bird et al, Science
242:423 (1988); Pantoliano et al, Biochemistry 30:101 17 (1991); Milenic et al, Cancer
Research 51:6363 (1991); Takkinen et al, Protein Engineering 4:837 (1991).

The term "scFv linker" as used herein refers to a moiety interposed between the
VL and VH domains of the scFv. The scFv linkers preferably maintain the scFv molecule
in an antigen-binding conformation. In one embodiment, a scFv linker comprises or
consists of an scFv linker peptide. In certain embodiments, an scFv linker peptide
comprises or consists of a gly-ser peptide linker. In other embodiments, an scFv linker
comprises a disulfide bond.

As used herein, the term "antigen-binding molecule’ refers to a molecule
comprising an anti-GPIlb/Illa antibody fragment, variant, or derivative thereof,
comprising &t least one CDR from one or more of the anti-GPlIb/Il1a antibodies disclosed
herein. In some embodiments, the antigen-binding molecule is a protein. In other
embodiments, the antigen-binding molecule is a protein scaffold (e.g., a fibronectin type
[1l domain) or non-protein scaffold comprising at least one CDR from one of the anti-
GPIlIb/llla antibodies disclosed herein. In some embodiments, the antigen-binding
molecule is an anti-GPBb/Illa antibody identified according to the methods disclosed
herein, comprising at least one CDR identical to one of the CDR sequences disclosed
herein. The term "antigen-binding molecule” aso encompasses any molecule comprising
a VH and/or VL region from one or more of the anti-GPlIb/Illa antibodies disclosed
herein.

The term "polynucleotide” or "nucleotide" is intended to encompass a singular
nucleic acid aswell as plural nucleic acids and refers to an isolated nucleic acid molecule
or construct, e.g., messenger- RNA (mRNA) or plasmid DNA (pDNA). In certain
embodiments, a polynucleotide comprises a conventional phosphodiester bond or a non-
conventional bond (e.g., an amide bond, such as found in peptide nucleic acids (PNA)).

The term "nucleic acid" refers to any one or more nucleic acid segments, e.g.,
DNA or RNA fragments, present in a polynucleotide. By "isolated" nucleic acid or
polynucleotide is intended a nucleic acid molecule, DNA or RNA, which has been
removed from its native environment. Examples of an isolated polynucleotide include

recombinant polynucleotides maintained in heterologous host cells or purified (partially
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or substantially) from other polynucleotides in a solution. Isolated RNA molecules
include in vivo or in vitro RNA transcripts of polynucleotides of the present invention.
Isolated polynuclectides or nucleic acids according to the present invention further
include such molecules produced synthetically. In addition, a polynucleotide or a nucleic
acid can include regulatory elements such as promoters, enhancers, ribosome binding
sites, or transcription termination signals.

[0135] As used herein, a "coding region" or "coding sequence' is a portion of
polynucleotide which consists of codons translatable into amino acids. Although a "stop
codon" (tag, tga, or taa) istypicaly not trandated into an amino acid, it can be considered
to be part of a coding region, but any flanking sequences, for example promoters,
ribosome binding sites, transcriptional terminators, introns, and the like, are not part of a
coding region. The boundaries of a coding region are typically determined by a start
codon at the 5' terminus, encoding the amino terminus of the resultant polypeptide, and a
trandlation stop codon at the 3'terminus, encoding the earboxyl terminus of the resulting
polypeptide.

[0136] Two or more coding regions of the present invention can be present in a single
polynucleotide construct, e.g., on a single vector, or in separate polynucleotide constructs,
e.g., on separate (different) vectors. It follows, then, that a single vector can containjust a
single coding region, or comprise two or more coding regions, e.g., a single vector can
separately encode a binding domain-A and a binding domain-B as described below. In
addition, a vector, polynucleotide, or nucleic acid of the invention can encode
heterologous coding regions, either fused or unfused to a nucleic acid encoding a binding
domain of the invention. Heterologous coding regions include without limitation
specialized elements or motifs, such as a secretory signal peptide or a heterologous
functional domain.

[0137] The term "vector" or "expression vector" isused herein to mean vectors used in
accordance with the present invention as a vehicle for introducing into and expressing a
desired polynucleotide in a cell. As known to those skilled in the art, such vectors can
easily be selected from plasmids, phages, viruses, or retroviruses. In general, vectors
compatible with the instant invention will comprise a selection marker, appropriate
restriction sites to facilitate cloning of the desired gene and the ability to enter and/or

replicate in eukaryotic or prokaryotic cells.
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Numerous expression vector systems can be employed to produce the antibody,
antigen-binding molecule thereof, or a chimeric molecule of the invention. For example,
one class of vector utilizes DNA elements which are derived from animal viruses such as
bovine papilloma virus, polyoma vims, adenovirus, vaccinia virus, baculovirus,
retroviruses (RSV, MMTV or MOMLV) or SV40 virus. Additionally, cells which have
integrated the DNA into their chromosomes can be selected by introducing one or more
markers which allow selection of transfected host ceils. The marker can 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 directly linked to
the DNA sequences to be expressed, or introduced into the same ceil by cotransformation.
In one embodiment, an inducible expression system can be employed. Additional
elements can aso be needed for optimal synthesis of mRINA. These elements can include
signal sequences, splice signals, as well as transcriptional promoters, enhancers, and
termination signals. In one embodiment, a secretion signal, e.g., any one of several well
characterized bacterial leader peptides (e.g., pe!B, phoA, or ompA), can be fused in-frame
to the N terminus of a polypeptide of the invention to obtain optima secretion of the
polypeptide. (Lei et al. (1988), Nature, 331:543; Better et al (1988) Science, 240:1041;
Mullinax et al, (1990). PNAS 87:8095).

Certain proteins secreted by mammalian cells are associated with a secretory
signal peptide which is cleaved from the mature protein once export of the growing
protein chain across the rough endoplasmic reticulum has been initiated. Those of
ordinary skill in the art are aware that signa peptides are generaly fused to the N-
terminus of the polypeptide, and are cleaved from the complete or "full-length"
polypeptide to produce a secreted or "mature® form of the polypeptide. In certain
embodiments, a native signal peptide, e.g., an immunoglobulin heavy chain or light chain
signal peptide isused, or afunctiona derivative of that sequence that retains the ability to
direct the secretion of the polypeptide that is operably associated with it. Alternatively, a
heterologous mammalian signal peptide, e.g., a human tissue plasminogen activator
(TPA) or mouse B-glucuronidase signal peptide, or afunctional derivative thereof, can be
used.

A "recombinant" polypeptide or protein refers to a polypeptide or protein
produced via recombinant DNA technology, Recombinantly produced polypeptides and
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proteins expressed in host cells are considered isolated for the purpose of the invention, as
are native or recombinant polypeptides which have been separated, fractionated, or
partially or substantially purified by any suitable technique.

The term "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, recovery of protein from the
"cells' can 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. Exemplary host cell lines include, but are not
limited to, CHO cell line, BHK cell line, HEK cell line, DG44 and DUXB11 (Chinese
Hamster Ovary lines, DHFR minus), HELA (human cervical carcinoma), CVI (monkey
kidney line), COS (a derivative of CVI with SV40 T antigen), R1610 (Chinese hamster
fibroblast) BALBC/3T3 (mouse fibroblast), PerC6 cells), HAK (hamster kidney line),
SP2/0 (mouse myeloma), P3x63-Ag3.653 (mouse myeloma), BFA-IcCIBPT (bovine
endothelial cells), and RAJI (human lymphocyte). Host cell lines are typically available
from commercial services, the American Tissue Culture Collection or from published

literature.

. Anti-GPIIb/I11a Antibodies

The present invention provides antibodies and antigen-binding molecules thereof
that specifically bind to GPIIb/lI1a receptors located on the surface of platelets. As used
herein, the terms "GPIIb/Illa" and "GPlIb/Illa receptor” refer to glycoprotein llb/llla
(also known as integrin allbp3), an integrin complex found on platelets. Integrins are
composed of two chains, an a subunit and a B subunit, which are held together by
noncovalent bonds in a calcium dependent manner. GPlIb constitutes the a subunit,
which comprises divalent cation binding domains, whereas GPllla is a pro typica B
subunit (B3). On each circulating platelet, there are 35,000 to 100,000 GPIllb/Illa
complexes; most are distributed on the platelet surface, with a smaller pool in an internal

reserve. The GPIIb/IIla complex does not interact with its plasma ligands until platelets
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have been activated by exogenous agonists such as ADP or thrombin. When this occurs,
an inside-out signal is generated that results in a conformational change in the
extracellular portion -of the complex that renders the molecule capable of binding
fibrinogen and other ligands. See Uniprot entries P05106 (ITB3_ HUMAN; GPllla
CD61; integrin beta-3; integrin B3) and P08514 (ITA2B_HUMAN; GPllb; CD41,
integrin alpha-2b; integrin al) as published in Universal Protein Resource (Uniprot)
database release 2011 05 (May 1, 2013), which are incorporated by reference in their
entireties.

The GPIIb/l11a receptor is atarget of several Gpllb/llla inhibitor drugs including
abciximab (REOPRO®), eptifibatide (INTEGRILIN®), and tirofiban (AGGRASTAT®).
GPIIb/Illa inhibitors can be used during percutaneous coronary intervention (angioplasty
with or without intracoronary stent placement) to preventing platelet aggregation and
thrombus formation by inhibiting the GPIIb/Il1a receptor on the surface of the platelets.
They can also be used to treat acute coronary syndromes, without percutaneous coronary
intervention, depending on T{MI risk.

The terms "GPIlIb/lIlla antibody,” "anti-GPlIb/llla antibody,” "anti-GPlIb/Il1a,"
"antibody that binds to GPIIb/llla" and any grammatical variations thereof refer to an
antibody that is capable of specifically binding to the GPIIb/Illa receptor with sufficient
affinity such that the antibody is useful as a therapeutic agent or diagnostic reagent in
targeting GPlIb/ll1a. The extent of binding of an anti-GPIIb/Il1a antibody disclosed herein
to an unrelated, non-GPlIb/llla protein is less than about 10% of the binding of the
antibody to GPlIb/llla as measured, e.g., by a radioimmunoassay (RIA), BIACORE™
(using recombinant GPIlb/l11a asthe analyte and antibody asthe ligand, or vice versa), or
other binding assays known in the art. In certain embodiments, an antibody that binds to
GPlIb/Illa has a dissociation constant (Kp) of <1 uM, <100 nM, <50 nM, <10 nM, <1
nM, <0.1 nM, <10 pM, <1pM, or <0.1 pM. .

In some embodiments, the antibody or antigen-binding molecules thereof
specifically bind to a GPIlb/l11a epitope, which comprises or overlaps with the GPIIb/I11a
binding epitope of an antibody selected from 34D10, 12B2, 2A2, 35D1, 36AS8, 4B11,
1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4
(see TABLE 1). In some embodiments, the antibody or antigen-binding molecules thereof

specifically bind to a GPIIb/Il1a epitope, which is the same GPIIb/Il1a binding epitope of
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an antibody selected from 34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10,
38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4 (see TABLE 1). As
used herein, the term "epitope’ designates a specific amino acid sequence, modified
amino acid sequence, or protein secondary or tertiary structure which is specificaly
recognized by an antibody. The terms "specifically recognizing,” "specifically
recognizes," and any grammatical variants mean that the antibody or antigen-binding
molecule thereof is capable of specifically interacting with and/or binding to at least two,
at least three, or at least four amino acids of an epitope, e.g., a GPlIb/llla epitope. Such
binding can be exemplified by the specificity of a "lock-and-key-principle." Thus,
specific motifs in the amino acid sequence of the antigen-binding domain the GPIlb/lll1a
antibody or antigen-binding molecule thereof and the epitope bind to each other as a
result of their primary, secondary or tertiary structure as well as the result of secondary
modifications of the structure.

[0146] In other embodiments, the antibody or antigen-binding molecule thereof of the
present invention specifically binds to GPIIb/llla and competitively inhibits GPIIb/Il1a
binding by an antibody selected from 34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8,
21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4 (see TABLE
1). In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIlb/Illa epitope comprises at least one, a least two, at least
three, at least four, or a least five complementarity determining regions (CDR) or
variants thereof of an antibody selected from one or more of the 34D10, 12B2, 2A2,
35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7,
28C2, 9D6, or 28F4 antibodies disclosed in TABLE 1. In other embodiments, the
antibody or antigen-binding molecule thereof which specifically binds to a GPIIb/Illa
epitope comprises six CDRs or variants thereof of an antibody selected from one or more
of the 34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6,
13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4 antibodies disclosed herein. In some
embodiments, CDRs are independently selected from CDRs or variants thereof derived
from the VH and/or VL region of one, two, three, four, or six antibodies selected from
34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1,
5C4, 23C10, 37C7, 28C2, 9D6, or 28F4.
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[0147] In certain embodiments, the antibody or antigen-binding molecule thereof which

specifically binds to a GPIIb/Il1a epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identica to VH-CDRI of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4;

(i) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VH-CDR2 of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4;

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence a least about 60%,
70%, 80%, 90%, 95%, or 100% identical to VH-CDR3 of an antibody selected from
34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl1,
5C4, 23C10, 37C7, 28C2, 9D6, or 28F4;

(iv) avariable light chain CDR-1 (VL-CDRI) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDRI of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDR2 of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4, and/or

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80,
90, or 95% identica to VL-CDR3 of an antibody selected from 34D10, 12B2, 2A2,
35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl, 5C4, 23C10, 37C7,
28C2, 9D6, or 28F4.

{6148} In certain embodiments, the antibody or antigen-binding molecule thereof which

specifically binds to a GPIIb/Il1a epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VH-CDRI of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4;
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(i) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VH-CDR2 of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4; and

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to VH-CDR3 of an antibody selected from
4D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38AS8, 18F7, 38F6, 13C1,
5C4, 23C10, 37C7, 28C2, 9D6, or 28F4.

[0149] In other embodiments, the antibody or antigen-binding molecule thereof which

specifically bindsto a GPIIb/Il1a epitope comprises:

(i) a variable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDR1 of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4;

(if) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDR2 of an antibody selected from 34D10,
12B2, 2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4, and

(iii) a variable light chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80,
90, or 95% identica to VL-CDR3 of an antibody selected from 34D10, 12B2, 2A2,
35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7,
28C2, 9D6, or 28F4.

[0150] In certain embodiments, the antibody or antigen-binding molecule thereof which

specifically binds to a GPIIb/Illa epitope comprises.

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identica to VH-CDR1 of an antibody selected from 34D10,
2A2, 35D1, 36AS8, 4B11, 1H6, 38G8, 2 1510, 38A8, or 18F7,

(if) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VH-CDR2 of an antibody selected from 34D10,
2A2, 35D1, 36A8, 4B11, 1H6, 38G8, 21F10, 38A8, or 18F7,;



WO 2014/190305 PCT/US2014/039420
- 44 —

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to VH-CDR3 of an antibody selected from
34D10, 2A2, 35D1, 36A8, 4B1 1, 1H6, 38G8, 21F10, 38A8, or 18F7,

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDR1 of an antibody selected from 34D10,
2A2, 35D1, 36A8, 4B1 1, 1H6, 38G8, 21F10, 38A8, or 18F7;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDR2 of an antibody selected from 34D10,
2A2, 35D1, 36A8, 4B1 1, 1H6, 38G8, 21F10, 38A8, or 18F7, and/or

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80,
90, or 95% identical to VL-CDR3 of an antibody selected from 34D10, 2A2, 35D1,
36A8, 4B1 1, 1H6, 38G8, 21F10, 38A8, or 18F7.

[0151] In some embodiments, the antibody or antigen-binding molecule thereof which

specifically binds to a GPIIb/Illa epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VH-CDRI of an antibody selected from 12B2,
38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4;

(if) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VH-CDR2 of an antibody selected from 12B2,
38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4;

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to VH-CDR3 of an antibody selected from
12B2, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to VL-CDR1 of an antibody selected from 12B2,
38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identica to VL-CDR2 of an antibody selected from 12B2,
38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4, and/or

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80,
90, or 95% identical to VL-CDR3 of an antibody selected from 12B2, 38F6, 13C1, 5C4,
23C10, 37C7, 28C2, 9D6, or 28F4.
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In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIIb/I1a epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 25, 31, 37, 43, or 111;

(ii) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS:26, 32, 38, 44, or 112;

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%o,
70%, 80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 27, 33, 39, 45, or
113;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 28, 34, 40, 117, or 1 14;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 29, 35, 41, 118, or 115;
and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80,
90, or 95% identical to any one of SEQ ID NOS: 30, 36, 42, 119, or 116.

In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIIb/l1a epitope, comprises:

(i) a VH-CDR1 comprising the consensus sequence XiYAMS wherein Xi
represents any amino acid residue, e.g., an amino acid residue with uncharged polar side
chain or nonpolar side chain, e.g., Thr (T), Ser (S), or Ala (A);

(i) a VH-CDR2 comprisng the consensus sequence SIX X GX,XsT
Y XeX,DSVKX g wherein X, represents any amino acid residue, eg., an amino acid
residue with uncharged polar side chain, e.g., Ser (S) or Asn (N), X, represents any amino
acid residue, e.g., an amino acid residue with uncharged polar side chain, e.g., Ser (S) or
Gly (G), X, represents any amino acid residue, eg., an amino acid residue with
uncharged polar side chain, e.g., Ser (S) or Gly (G), X; represents any amino acid residue,
e.g., an amino acid residue with uncharged polar side chain, eg., Ser (S), Asn (N), or Thr
(T), X represents any amino acid residue, e.g., an amino acid residue with aromatic side
chain, e.g., Tyr (Y) or Phe (F), X, represents any amino acid residue, e.g., an amino acid

residue with nonpolar side chains, e.g., Leu (L) or Pro (P). and X represents any amino
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acid residue, e.g., an amino acid residue with basic side chains or uncharged polar side
chains, eg., Gly (G) or Arg (R);

(iif) aVH-CDR3 comprising the consensus sequence GGDY GYAX DY, wherein
Xy represents any amino acid residue, eg., an amino acid residue with nonpolar side
chains, eg., Leu (L) or Met (M);

(iv) aVL-CDR1 comprising the sequence RASSSVNYMY (SEQ ID NO: 28);

(v) aVL-CDR2 comprising the sequence YTSNLAP (SEQ ID NO: 29); and,

(vi) aVL-CDR3 comprising the sequence QQFSSSPWT (SEQ ID NO: 30).

In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPI1b/Il1a epitope comprises:

(i) aVH-CDR1 sequence selected from SEQ ID NOS: 25, 31, 37,43, or 11 1;

(i) aVH-CDR2 sequence selected from SEQ ID NOS: 26, 32, 38, 44, or 112;

(iii) aVH-CDRS3 sequence selected from SEQ ID NOS: 27, 33, 39, 45, or 113;

(iv) aVL-CDR1 sequence selected from SEQ ID NOS: 28, 34, 40, 117, or 114;

(v) a VL-CDR2 sequence selected from SEQ ID NOS: 29, 35, 41, 118, or 115;
and,

(vi) aVL-CDRS3 sequence selected from SEQ ID NOS: 30, 36, 42, 1 19, or 116.

In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIIb/Il1a epitope comprises an amino acid sequence at least about
80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 1, 3, 5, 7, or 97 and
aVL region comprising an amino acid sequence at least about 80%, 85%, 90%, 95%, or
100% identical to any one of SEQ ID NOS: 2, 4, 6, 99, or 98. In some embodiments, the
antibody or antigen-binding molecule thereof comprises a VH region comprising the
amino acid sequence of SEQ ID NO: 1 and a VL region comprising the amino acid
sequence of SEQ ID NO: 2. In other embodiments, the antibody or antigen-binding
molecule thereof comprises a VH region comprising the amino acid sequence of SEQ ID
NO: 3 and a VL region comprising the amino acid sequence of SEQ ID NO: 4. In some
embodiments, the antibody or antigen-binding molecule thereof comprises a VH region
comprising the amino acid sequence of SEQ ID NO: 5 and a VL region comprising the
amino acid sequence of SEQ ID NO: 6. In some embodiments, the antibody or antigen
binding molecule thereof comprises a VH region comprising the amino acid sequence of

SEQ ID NO: 7 and a VL region comprising the amino acid sequence of SEQ ID NO: 99.
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In some embodiments, the antibody or antigen binding molecule thereof comprises a VH
region comprising the amino acid sequence of SEQ ID NO: 97 and a VL region
comprising the amino acid sequence of SEQ ID NO: 98. In some embodiment, the anti-
GPIIb/Illa antibody or antigen-binding molecule thereof binds to a GPllb/llla epitope
located in the extracellular domain of the alpha subunit of GPIlb/llla or to abinding site
formed by the extracellular domains of the GPlIb/lIlla complex. In some embodiments,
the GPlIb/llla antibody or antigen-binding molecule thereof does not compete with
fibrinogen for binding to GPIIb/lI1a.
[0156] In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/Illa epitope comprises:
(i) avariable heavy chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 46, 52, 120, or 126;
(i) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 47, 53, 121, or 127;
(ili) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 48, 54, 122, or 128;
(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 49, 55, 123, or 129;
(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to-any one of SEQ ID NOS: 50, 56, 124, or 130; and,
(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NO: 51, 57, 125, or 131.
[0157] In some embodiments. the antibody or antigen-binding molecule thereof which
specifically binds to a GPIIb/llla epitope, comprises:
(i) aVH-CDRI comprising the sequence NYLIE (SEQ ID NO: 46);
(i) a VH-CDR2 comprising the sequence VINPGSGGTNYNEKFKG (SEQ ID
NO: 47);
(iii) aVH-CDR3 comprising the sequence GRYEWYFDV (SEQ ID NO: 438);
(iv) aVL-CDR1 comprising the consensus sequence RASQDIXioNYLN wherein
Xio represents any amino acid residue, e.g., an amino acid residue with uncharged polar
side chain, eg., Ser (S) or Thr (T);
(v) aVL-CDR2 comprising the sequence YTSRLHS (SEQ ID NO: 50); and.
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(vi) aVL-CDR3 comprising the sequence QQGYTLPYT (SEQ ID NO:51 ;.
[0158] In some embodiments, the antibody or antigen-binding molecule thereof
comprises.
(i) aVH-CDR.1sequence selected from SEQ ID NOS: 46, 52, 120, or 126;
(i) aVH-CDR2 sequence selected from SEQ ID NOS: 47, 53, 121, or 127;
(ili) aVH-CDR3 sequence selected from SEQ ID NOS: 48, 54, 122, or 128;
(iv) aVL-CDR1 sequence selected from SEQ ID NOS: 49, 55, 123, or 129;
(v) aVL-CDR2 sequence selected from SEQ ID NOS: 50, 56, 124, or 130; and,
(vi) aVL-CDR3 sequence selected from SEQ ID NOS: 51, 57, 125, or 131.
[0159] In some embodiments, the antibody or antigen-binding molecule thereof, which
specifically binds to a GPIlb/Illa epitope, comprises a VH region comprising an amino
acid sequence at least about 80%, 85%, 90%>, 95%>, or 100% identical to any one of SEQ
ID NOS: 8, 10, 100, or 102 and a VL region comprising an amino acid sequence at least
about 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 9, 11, 101, or
103. In some embodiments, the antibody or antigen-binding molecule thereof comprises a
VH region comprising the amino acid sequence of SEQ ID NO: 8 and a VL region
comprising the amino acid sequence of SEQ ID NO: 9. In some embodiments, the
antibody or antigen-binding molecule thereof comprises a VH region comprising the
amino acid sequence of SEQ ID NO: 10 and a VL region comprising the amino acid
sequence of SEQ ID NO: 11. In some embodiments, the antibody or antigen-binding
molecule thereof comprises a VH region comprising the amino acid sequence of SEQ ID
NO: 100 and a VL region comprising the amino acid sequence of SEQ ID NO: 101. In
some embodiments, the antibody or antigen-binding molecule thereof comprises a VH
region comprising the amino acid sequence of SEQ ID NO: 102 and a VL region
comprising the amino acid sequence of SEQ ID NO: 103. In some embodiments, the
antibody or antigen-binding molecule thereof binds to a GPIlb/llla epitope located in the
extracellular domain of the alpha subunit of GPIIb/llla or to abinding site formed by the
extracellular domains of the GPIlb/lIla complex. In some embodiments, the antibody or
antigen-binding molecule thereof competes with fibrinogen for binding to GPIIb/Illa
[0160] In some embodiments, the antibody or antigen-binding molecule thereof which

specificaly binds to a GPIlb/llla epitope comprises:
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(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 58;

(if) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 59;

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to SEQ ID NO: 60;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 61;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 62; and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ-ID NO: 63.

In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIlb/Illa epitope comprises:

(i) aVH-CDR1 sequence comprising SEQ ID NO: 58;

(i) aVH-CDR2 sequence comprising SEQ ID NO: 59;

(i) aVH-CDR3 sequence comprising SEQ ID NO: 60;

(iv) aVL-CDR1 sequence comprising SEQ ID NO: 61,

(v) aVL-CDR2 sequence comprising SEQ ID NO: 62; and,

(vi) aVL-CDR3 sequence comprising SEQ ID NO: 63.

In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPlIb/llla epitope comprises a VH region comprising an amino
acid sequence at least about 80%, 85%, 90%, 95%, or 100% identical to SEQ ID NO: 12,
and aV L region comprising an amino acid sequence at least about 80%, 85%, 90%, 95%,
or 100% identical to SEQ ID NO: 13. In some embodiments, the antibody or antigen-
binding molecule thereof binds to a GPlIb/llla epitope is located in the extracellular
domain of the alpha subunit of GPIIb/Illa. In some embodiments, the antibody or antigen-
binding molecule thereof competes with fibrinogen for binding to GPIIb/IlIa

In some embodiments, the antibody or antigen-binding ‘molecule thereof which
specifically binds to a GPlIb/llla epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 64, 70, or 135;
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(if) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 65, 71, or 136;

(iii) a variable heavy chan CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identica to any one of SEQ ID NOS: 66, 72, or 137,

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 67, 132, or 138;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 68, 133, or 139; and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 69, 134, or 140.

In other embodiments, the invention includes an antibody or antigen-binding
molecule thereof which specificaly binds to a GPIIb/llla epitope, comprising (i) a VH-
CDR1 comprising the sequence SYWIE (SEQ ID NO: 64); (ii) a VH-CDR2 comprising
the consensus sequence EILPGX 1,GX5TKYNX KKFKG (SEQ ID NO: 187), wherein X,
represents any amino acids, e.g., an amino acid residue with uncharged polar side chain,
eg., Ser (S) or Thr (T), Xis represents any amino acids, e.g., an amino acid residue with
uncharged polar side chains or beta-branched side chains, eg., Ile (I) or Tyr (Y), and Xig
represents any amino acid, e.g., an amino acid residue with acidic side chains, e.g., Asp
(D) or Glu (E); (iii) aVH-CDR3 comprising the sequence LISYYYAMDY (SEQ ID NO:
66); (iv) aVL-CDR1 comprising the sequence RASQDISNYLN (SEQ ID NO: 67); (v) a
VL-CDR2 comprising the sequence YTSRLHS (SEQ ID NO: 68); and, (vi) a VL-CDR3
comprising the sequence QQGNTLPPT (SEQ ID NO: 69).

In some embodiments, the antibody or antigen-binding molecule thereof which
specificaly binds to a GPIIb/l1l1a epitope comprises:

(i) aVH-CDRL1 sequence selected from SEQ ID NOS: 64, 70, or 135;

(i) aVH-CDR2 sequence selected from SEQ ID NOS: 65, 71, or 136;

(iif) aVH-CDR3 sequence selected from SEQ ID NOS: 66, 72, or 137;

(iv) aVL-CDR1 sequence selected from SEQ ID NOS: 67, 132, or 138;

(v) aVL-CDR2 sequence selected from SEQ ID NOS: 68, 133, or 139; and,

(vi) aVL-CDR3 sequence selected from SEQ ID NOS: 69, 134, or 140.

In some embodiments, the antibody or antigen-binding molecule thereof which

specificaly binds to a GPIIb/llla epitope comprises a VH region comprising an amino
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acid sequence at least about 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ
ID NOS: 14, 16, or 105 and a VL region comprising an amino acid sequehce a least
about 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 15, 104, or
106. In some embodiments, the antibody or antigen-binding molecule comprises a VH
region comprises the amino acid sequence of SEQ ID NO: 14 and a VL region
comprising the amino acid sequence of SEQ ID NO: 15. In some embodiments, the
antibody or antigen-binding molecule thereof comprises a VH region comprising the
amino acid sequence of SEQ ID NO: 16 and a VL region comprising the amino acid
sequence of SEQ ID NO: 104. In some embodiments, the antibody or antigen-binding
molecule comprises a VH region comprising the amino acid sequence of SEQ ID NO:
105 and a VL region comprises the amino acid sequence of SEQ ID NO: 106. In some
embodiments, the antibody or antigen-binding molecule thereof binds to a GPIlb/llla
epitope located in the extracellular domain of the beta subunit of GPIIb/Illa. In some
embodiments, the antibody or antigen-binding molecule thereof does not compete with
fibrinogen for binding to GPIIb/Il1a
[0167] In some embodiments, the antibody or antigen-binding molecule thereof which

specificaly binds to a GPIIb/llla epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or: 100% identical to any one of SEQ ID NOS: 73, 76, 79, 85, or 147,

(if) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 74, 77, 80, 86, or 148;

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 75, 78, 81, 87, or
149;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 141, 144, 82, 88, or 150;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NOS. 142, 145, 83, 89, or 151;
and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to any one of SEQ ID NO: 143, 146, 84, 90, or 152.
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In some embodiments, the antibody or antigen-binding molecule thereof which
specificaly binds to a GPlIb/lI1a epitope comprises:

(i) a VH-CDR1 comprising the consensus sequence TSGXnGVG, wherein X
represents any amino acid residue, e.g., an amino acid residue with nonpolar side chains,
eg., Met (M) or Leu (L);

(i) a VH-CDR2 comprising the consensus seguence
HIWWDDDKRYNPX _LKS, wherein X, represents any amino acid residue, eg., an
amino acid residue with nonpolar side chains or beta-branched side chains, e.g, Ala (A) or
Thr (T);

(iii) a VH-CDR3 comprising the consensus sequence SHYXOGTFYFDXi 4,
wherein x (3 represents any amino acid residue, eg., an amino acid residue with
uncharged polar side chain, e.g., Tyr (Y) or Asn (N), and X, , represents any amino acid
residue, e.g., an amino acid residue with aromatic side chain, e.g., Tyr (Y) or Phe (F);

(iv) aVL-CDR1 comprising the sequence RASKSISKYLA (SEQ ID NO: 82);

(v) aVL-CDR2 comprising the sequence SGSTLQS (SEQ ID NO: 83); and,

(vi) aVL-CDR3 comprising the sequence QQHIEYPWT (SEQ ID NO: 84).

In some embodiments, the antibody or antigen-binding molecule thereof
according comprises:

(i) aVH-CDR1 sequence selected from SEQ ID NOS: 73, 76, 79, 85, or 147;

(i) aVH-CDR2 sequence selected from SEQ ID NOS: 74, 77, 80, 86, or 148;

(iii) aVH-CDR3 sequence selected from SEQ ID NOS: 75, 78, 81, 87, or 149;

(iv) aVL-CDR1 sequence selected from SEQ ID NOS: 141, 144, 82, 88, or 150;

(v) aVL-CDR2 sequence selected from SEQ ID NOS: 142, 145, 83, 89, or 151;
and,

(vi) aVL-CDR3 sequence selected from SEQ ID NOS: 143, 146, 84, 90, or 152.

In some embodiments, the antibody or antigen-binding molecule thereof which
specificaly binds to a GPlIb/llla epitope comprises a VH region comprising an amino
acid sequence at least 80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID
NOS: 17, 18, 19, 21, or 109 and a VL region comprising an amino acid sequence at least
80%, 85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 107, 108, 20, 22, or
110.
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[0171} In some embodiments, the antibody or antigen-binding molecule thereof
comprises a VH region comprising the amino acid sequence of SEQ ID NO: 17 and aVL
region comprising the amino acid sequence of SEQ ID NO: 107. In other embodiments,
the antibody or antigen-binding molecule thereof comprises a VH region comprising the
amino acid sequence of SEQ ID NO: 18 and a VL region comprising the amino acid
sequence of SEQ ID NO: 108. In some embodiments, the antibody or antigen-binding
molecule thereof comprises a VH region comprising the amino acid sequence of SEQ ID
NO: 109 and a VL region comprising the amino acid sequence of SEQ ID NO: 110. In
other embodiments, the antibody or antigen-binding molecule thereof comprises a VH
region comprising the amino acid sequence of SEQ ID NO: 19 and a VL region
comprising the amino acid sequence of SEQ ID NO: 20. In other embodiments, the
antibody or antigen-binding molecule thereof comprises a VH region comprising the
amino acid sequence of SEQ ID NO: 21 and a VL region comprising the amino acid
sequence of SEQ ID NO: 22. In some embodiments, the antibody or antigen-binding
molecule thereof binds to a GPlIb/lIla epitope located in the extracellular domain of the
beta subunit of GPlIb/llla. In other embodiments, the antibody or antigen-binding
molecule thereof competes with fibrinogen for binding to GPIIb/lI1a

[0172] In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIIb/l11a epitope comprises:

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 91;

(ii) avariable heavy chain CDR-2 (VH-CDRZ) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 92;

(iii) a variable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%,
70%, 80%, 90%, 95%, or 100% identical -to SEQ ID NO: 93;

(iv) - avariable light chain CDR-1 (VL-CDRL1) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 94;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 95; and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%,
80%, 90%, 95%, or 100% identical to SEQ ID NO: 96,
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In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIlb/llla epitope comprises:

(i) aVH-CDR1 sequence comprising SEQ ID NO: 91,

(i) aVH-CDR2 sequence comprising SEQ ID NO: 92;

(iif) aVH-CDR3 sequence comprising SEQ ID NO: 93;

(iv) aVL-CDR1 sequence comprising SEQ ID NO: 94;

(v) aVL-CDR2 sequence comprising SEQ ID NOS: 95; and,

(vi) aVL-CDR3 sequence comprising SEQ ID NOS: 96.

In some embodiments, the antibody or antigen-binding molecule thereof which
specifically binds to a GPIIb/llla epitope comprises a VH region comprising an amino
acid sequence at least about 80%, 85%, 90%, 95%, or 100% identical to SEQ ID NO: 23
and aVL region comprising an amino acid sequence at least about 80%, 85%, 90%, 95%,
or 100% identical to SEQ ID NO: 24. In some embodiments, the antibody or antigen-
binding molecule thereof binds to a GPIIb/llla epitope located in the extracellular domain
of the "molecule thereof competes with fibrinogen for binding to GPIIb/l1la

In some embodiments, the anti-GPIlb/Illa antibody or antigen-binding molecule
thereof comprises or consists of (a) a single chain Fv ("scFv"); (b) a diabody; (c) a
minibody; (d) apolypeptide chain of an antibody; (e) F(ab') ,; or (f) F(ab).

In some embodiments, the anti-GPllb/Illa antibody or antigen-binding molecule
thereof can be a targeting moiety. Asused herein, the term "targeting moiety" refers to a
moiety capable of interacting with a target molecule (e.g., the GPllb/llla receptor, or a
molecule comprising the a and/or B subunits of the GPIllb/llla receptor). Targeting
moieties having limited cross-reactivity are generaly preferred. In certain embodiments,
suitable targeting moieties: include, for example, any member of a specific binding pair,
antibodies, monoclonal antibodies, or derivatives or analogs thereof, including without
limitation: Fv fragments, single chain Fv (scFv) fragments, Fab' fragments, F(ab’)2
fragments, single domain antibodies, camelized antibodies and antibody fragments,
humanized antibodies and antibody fragments, and multivalent versions of the foregoing;
multivalent binding reagents including without limitation: monospecific or bispecific
antibodies, such as disulfide stabilized Fv fragments, scFv tandems ((scFv) fragments),
diabodies, tribodies or tetrabodies, which typicaly are covaently linked or otherwise
stabilized (i.e, leucine zipper or helix stabilized) scFv fragments, and other targeting
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moieties include for example, aptamers, receptors, ligands, and fusion proteins. In some
embodiments, an anti-GPIIb/Illa antibody or antigen-binding molecule thereof disclosed

herein can target GPIIb/Il1a located on the surface of platelets.

[11.  Chimeric Molecules

[0177] The present disclosure also provides "chimeric molecules’ comprising, for
example, at least one of the GPIIb/Illa antibodies or antigen-binding molecules thereof
disclosed herein which is fused and/or conjugated and/or otherwise associated with at
least one heterologous moiety. Thus, a chimeric molecule disclosed herein encompasses
any molecule comprising (i) a GPIIb/Illa antibody or antigen-binding molecule thereof
disclosed herein (e.g., a scFv derived, for example, from the 34D10 antibody or the 12B2
antibody), and (ii) at least one heterologous moiety (e.g., a therapeutic moiety such as a
clotting factors, and optionally a half-life extending moiety). In some embodiments, a
chimeric molecule is a chimeric protein, i.e., a chimeric molecule in which al its
components (heterologous moieties and/or linkers) are polypeptides. Other chimeric
molecules can comprise non-polypeptide heterologous moieties (e.g., PEG, lipids,
carbohydrates, nucleic acids, smal molecule therapeutic agents, radionuclides,
fluorescent probes, etc.) and/or non-polypeptide linkers.

[0178] In some embodiments, a chimeric molecule comprises afirst amino acid sequence
derived from afirst source, bonded, covalently or non-covalently, to a second amino acid
sequence derived from a second source, wherein the first and second source are not the
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 non-biological entity. A chimeric molecule can include for
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., agenomic 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 (e.g., solid phase synthesis of amino acid sequences). A chimeric molecule can
also include a protein derived from at least 2 different synthetic sources or a protein
derived from at least one biologica source and at least one synthetic source. A chimeric

molecule can also comprise a first amino acid sequence derived from a first source.
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covaently or non-covalently linked to anucleic acid, derived from any source or a small
organic or inorganic molecule derived from any source. The chimeric molecule can aso
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 and the small organic or inorganic molecule.

[0179] As used herein the term "moiety” refers to a component part or constituent of a
chimeric molecule of the present invention. As used herein, the term "heterologous
moiety" refers to amoiety genetically fused, conjugated, and/or otherwise associated to a
GPIlb/llla antibody or antigen-binding molecule thereof. In some embodiments, the
chimeric molecule has, for example, aformula:

0] Tm-(L)-H or

(i) H-(L)-Tm,
wherein, H is aheterologous moiety; L isan optiona linker; and, Tm is an anti-GP{{h/i{ia
antibody or antigen-binding molecule thereof disclosed herein.

[0180] In some embodiments, the chimeric molecule further comprises a second
heterologous moiety. Accordingly, in some embodiments, the chimeric molecule has a
formula selected from:

()  HI-(LD)-Tm-(L2)-H2;

(ii) H2-(L2)-Tm-(L1)-HI;

@iii)  HI-(L1)-H2-(L2)-Tm;

(iv) H2-(L2)-HI-(L1)-Tm;

(v) Tm-(L1)-HI-(L2)-H2; or,

(vi)  Tm-(L2)-H2-(L1)-HI;
wherein, Tm is an anti-GPl1b/ll1a antibody or antigen-binding molecule thereof disclosed
herein; HI isafirst heterologous moiety, H2 is a second heterologous moiety, LI isafirst

optional linker, and L2 is a second optional linker.

[0181] In some embodiments, the first heterologous moiety and the second heterologous
moiety are the same. In other embodiments, the first heterologous moiety and the second
heterologous moiety are different. In some embodiments, L1 and L2 are the same. In
other embodiments, L1 and L2 are different.

[0182] The chimeric molecule formulas disclosed are oriented from N-terminus (left) to

C-terminus (right). One skilled in the art would understand that the chimeric molecule
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formulas disclosed herein are non-limiting examples of chimeric molecules comprising
the disclosed GPlIb/llla antibodies or antigen-binding molecules thereof. For example,
the formulas can comprise further sequences at their N-terminal or C-termina ends, or
inserted between elements of the formula. Accordingly, a chimeric molecule can
comprise, one, two, three, four, five, or more than five heterologous moieties. In some
embodiments, the hyphen (-) in a formula indicates a peptide bond or one or more amino
acids. Exemplarly chimeric molecules are presented in FIG. 22.

[8183] In some embodiments, a chimeric protein comprises afirst polypeptide chain and
a second polypeptide chain, which are associated with each other. In some embodiments,
the first polypeptide chain comprises a light chain of a clotting factor (eg., FVII) and a
heterologous moiety (eg., ahalf-life extending moiety), and the second polypeptide chain
comprises a heavy chain of the clotting factor (eg., FVII) and a GPIIb/Il1a antibody or
antigen-binding  molecule thereof disclosed herein. In other embodiments, the first
polypeptide chain comprises alight chain of a clotting factor (eg., FVII) and a GPllb/llla
antibody or antigen-binding molecule thereof disclosed herein, and the second
polypeptide chain comprises a heavy chain of the clotting factor (eg, FVII) and a
heterologous moiety (eg., a half-life extending moiety). In yet another embodiment, the
first polypeptide chain comprises a light chain of a clotting factor (eg., FVII) and the
second polypeptide chain comprises a heavy chain of the clotting factor (eg., FVII), a
GPlIb/llla antibody or antigen-binding molecule thereof disclosed herein, and a
heterologous moiety (eg., a haf-life extending moiety). In some embodiments, the first
polypeptide chain comprises a light chain of a clotting factor (eg., FVII) and the second
polypeptide chain comprises a heavy chain of the clotting factor (eg., FVII), a
heterologous moiety (eg., a haf-life extending moiety), and a GPlIb/llla antibody or
antigen-binding molecule thereof disclosed herein. In other embodiments, the first
polypeptide chain comprises alight chain of a clotting factor (eg., FVII), aheterologous
moiety (eg., ahaf-life extending moiety), and a GPlIb/llla antibody or antigen-binding
molecule thereof disclosed herein, and the second polypeptide chain comprises a heavy
chain of the clotting factor (eg., FVII). In some embodiments, the first polypeptide chain
comprises a light chain of a clotting factor (eg., FVII), a GPlIb/llla antibody or antigen-

binding molecule thereof disclosed herein, and a heterologous moiety (eg., a haf-life
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extending moiety), and the second polypeptide chain comprises a heavy chain of the
clotting factor (e.g., FVII).

In some embodiments, the chimeric molecule comprises aformula:

(1) wherein the first polypeptide chain comprises CF;-H or H-CFL and the second
polypeptide chain comprises CF,-Tm or Tm-CFy;

(2) wherein the first polypeptide chain comprises CFL-Tm or Tm-CFL and the
second polypeptide chain comprises CFH-H or H-CFH;

(3) wherein the first polypeptide chain comprises CFL and the second polypeptide
chain comprises CF,-Tm-H or H-Tm-CF ;;

(4) wherein the first polypeptide chain comprises crFL and the second polypeptide
chain comprises CFn-H-Tm or Tm-H-CFn;

(5) wherein the first polypeptide chain comprises cF;-H-Tm or Tm-H-CFL and
the second polypeptide chain comprises CFH ; or

(6) wherein the first polypeptide chain comprises CpL-Tm-H or H-Tm-CFL and
the second polypeptide chain comprises CFH;
wherein, CF_ is alight chain of a clotting factor (e.g., FVII); CF, isaheavy chain of the
clotting factor (e.g., FVII); Tmisan anti-GPl1b/ll1a antibody or antigen-binding molecule
thereof; and H is a heterologous moiety (e.g., a half-life extending moiety). In some
embodiments, the clotting factor is independently selected from the group consisting of

FVII, FIX, FX, and any combinations thereof.

The instant disclosure also provides a chimeric molecule comprising a first
polypeptide chain and a second polypeptide chain, which are associated with each other,
(1) wherein the first polypeptide chain comprises a light chain of a clotting factor (e.g.,
FVII, FIX, or FX), and a targeting moiety, which binds to a platelet, and the second
polypeptide chain comprises a heavy chain of the clotting factor (e.g., FVII, FIX, or FX)
and a heterologous moiety (e.g., a half-life extending moiety); (2) wherein the first
polypeptide chain comprises a light chain of a clotting factor (e.g., FVII) and a
heterologous moiety (e.g., a half-life extending moiety), and the second polypeptide chain
comprises a heavy chain of the clotting factor (e.g., FVII, FIX, or FX) and a targeting
moiety, which binds to a platelet; (3) wherein the first polypeptide chain comprises alight
chain of a clotting factor (e.g., FVII, FIX, or FX), a heterologous moiety (e.g., a haf-life
extending moiety), and a targeting moiety, which binds to a platelet, and the second
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polypeptide comprises aheavy chain of the clotting factor (e.g., FVII, FIX, or FX); or (4)
wherein the first polypeptide chain comprises a light chain of a clotting factor (e.g., FVII,
FIX, or FX), a targeting moiety, which binds to a platelet, and a heterologous moiety
(e.g., ahaf-life extending moiety) and the second polypeptide chain comprises a heavy
chain of the clotting factor (e.g., FVII, FIX, or FX). In some embodiments, the clotting
factor isFVII, FIX, or FX.

Asused herein, the phrases "which binds to aplatelet,” "binding to aplatelet,” and
variants thereof generally refer to the specific binding of (i) a GPIlb/llla antibody or
antigen-binding molecule thereof or (ii) a chimeric molecule of the present disclosure to
an antigenic site on the surface of the platelet, e.g., an epitope on the extracellular
domains of the o and/or B subunits of the GPlIb/lIla receptor. It would be known to a
person skilled in the art that GPIIb/Illa is present in two pools, a plasma membrane pool
present in the platelet' sresting state and an internal pool of GPIIb/Il1a which is expressed
upon platelet activation. See, for example, Quinn et a/., J Pharmacol. Exp. Ther.
297:496-500 (2001). Accordingly, in some specific embodiments, and particularly for
diagnostic uses where the platelet’ s plasma membrane can be permeabilized, the binding
of a GPIIb/Illa antibody or antigen-binding molecule thereof to platelets, or the binding
of a chimeric molecule of the present disclosure to platelets can refer to binding to the
plasma membrane pool and/or to the internal pool of GPIIb/Il1a

In some embodiments, the chimeric molecule comprises a first polypeptide chain
and a second polypeptide chain, which are associated with each other, (1) wherein the
first polypeptide chain comprises CFL-H or H-CFL and the second polypeptide chain
comprises CF;-Tm or Tm-CFH; (2) wherein the first polypeptide chain comprises CF; -
Tm or Tm-CFL and the second polypeptide chain comprises CF,-H or H-CF,; (3)
wherein the first polypeptide chain comprises CFL-H-Tm or Tm-H-CF; and the second
polypeptide chain comprises CFH; or (4) wherein the first polypeptide chain comprises
CFL-Tm-H or H-Tm-CFL and the second polypeptide chain comprises CFH; wherein, H is
a heterologous moiety (e.g., a half-life extending moiety), CFH is a heavy chan of a
clotting factor (e.g., FVII), CF_isalight chain of the clotting factor (e.g., FVII, FIX, or
FX), Tmis atargeting moiety which binds to aplatelet, and L is an optional linker.

In some embodiments, the chimeric molecule comprises a formula selected from
(1) Tm- CF:CF -H; (2) H- CF:CF -Tm; (3) Tm-H- CF :CF; or (4) H-Tm-CF: CF;
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wherein, H is a heterologous moiety (eg., a half-life extending moiety); CFH is a heavy
chain of aclotting factor (eg., FVII, FIX, or FX); CF. isalight chain of a clotting factor
(eg., FVII); Tm is atargeting moiety, which binds to a platelet; L is an optional linker;
and : represents a covalent or non-covalent bond between CF, and CFL (eg. adisulfide
bond).

in some embodiments, the association between the first polypeptide chain and the
second polypeptide chain in the chimeric molecule is a covalent bond or a non-covalent
bond. Thus, in other embodiments, the association between the first polypeptide chain
and the second polypeptide chain in the chimeric molecule is a covalent bond between the
heavy chain and the light chain of the clotting factor (e.g., FVII, FIX, or FX). In contrast,
in some other embodiments, the covalent bond is a disulfide bond.

The present disclosure also provides a chimeric molecule comprising a single
polypeptide chain, which comprises, from N terminus to C terminus, (i) a light chain of a
clotting factor (eg., FVII, FIX, or FX), a heterologous moiety (eg., ahaf-life extending
moiety), a protease cleavage site, a heavy chain of the clotting factor (eg., FVII, FIX, or
FX), and a targeting moiety (eg., a GPIlIb/Illa antibody or antigen-binding molecule
thereof) which binds to a platelet or (ii) a light chain of a clotting factor (eg., FVII), a
targeting moiety, which binds to a platelet, a protease cleavage site, a heavy chain of the
clotting factor (eg., FVII, FIX, or FX), and a heterologous moiety (eg., a haf-life
extending moiety). In some embodiments, the clotting factor is FVII. In other
embodiments, the clotting factor is FIX or FX. In yet other embodiments, the clotting
factor is FVII, FIX, or FX. In some embodiments, the protease cleavage site is an
intracellular processing site. In some embodiments, the intracellular processing site is
processed by aproprotein convertase. In some embodiments, the proprotein convertase is
selected from the group consisting of PC5, PACE, PC7, and any combinations thereof.

In some embodiments, the targeting moiety in the chimeric molecule is selected
from: an antibody or antigen binding molecule thereof, a receptor binding portion of a
receptor, and a peptide. In some embodiments, the targeting moiety selectively binds to a
resting platelet or an activated platelet. In other embodiments, the targeting moiety
selectively binds to a target selected from the group consisting of: GPlba (Uniprot:
E7ES66; E7ES66JHUMAN), GPVI (Uniprot: Q9HCN6; GPVI_HUMAN), GPIX
(Uniprot: PI14770; GPIX_HUMAN), a nonactive form of glycoprotein Ilb/llla
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("GPIIb/INE"), an active form of GPllb/llla, P-selectin  (Uniprot: Q14242;
SELPL HUMAN), GMP-33 (see, e.g., Damas et al, Thromb. Haemost. 86:887-93
(2001)), LAMP-1 (Uniprot: PI1279; LAMP1 HUMAN), LAMP-2 (Uniprot: P13473;
LAMP2JHUMAN), CD40L (Uniprot: P29965; CD40L HUMAN), LOX-1 (Uniprot:
P78380; OLRI_HUMAN), and any combinations thereof. The above referenced Uniprot
identifiers correspond the entries published in the Universal Protein Resource (Uniprot)
database release 2013 05 (May 1, 2013), and are incorporated by reference in their
entireties. In certain embodiments, the targeting moiety comprises a GPIIb/llla antibody
or antigen-binding molecule thereof. In specific embodiments, the GPIIb/lIl1a antibody or
antigen-binding molecule thereof is a GPIIb/llla antibody or antigen-binding molecule

thereof disclosed herein.

IILA Heterologous moieties

The heterologous moiety or moieties of the chimeric molecules disclosed herein
can comprise, consist of, or consist essentially of prophylactic and/or therapeutic agents
{e.q., clotting factors), molecules capable of improving a pharmacokinetic (PK) property
(e.g., plasma half-life extending moieties), detectable moieties (e.g., fluorescent
molecules or radionuclides), etc.

As used herein, the term "therapeutic agent" refers to any biological or chemical
agent used in the treatment of a disease or disorder. Therapeutic agents include any
suitable biologically active chemical compounds, biologically derived components such
as cells, peptides, antibodies, and polynucleotides, and radiochemical therapeutic agents
such as radioisotopes. In some embodiments, the chimeric molecule comprises a clotting
factor.

In some embodiments, a heterologous moiety can modify a physicochemical
property of a chimeric molecule lacking such heterologous moiety, for example, it can
increase the hydrodynamic radius of a chimeric molecule. In other embodiments, the
incorporation of a heterologous moiety into a chimeric molecule can improve one or more
pharmacokinetic properties without significantly affecting its biological activity or
function (e.g., procoagulant activity in chimeric molecules comprising aclotting factor).

In some embodiments, the heterologous moiety is a polypeptide comprising,
consisting essentially of, or consisting of at least about 10, 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000, 2500,
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3000, or 4000 amino acids. In other embodiments, the heterologous moiety is a
polypeptide comprising, consisting essentially of, or consisting of about 100 to about 200
amino acids, about 200 to about 300 amino acids, about 300 to about 400 amino acids,
about 400 to about 500 amino acids, about 500 to about 600 amino acids, about 600 to
about 700 amino acids, about 700 to about 800 amino acids, about 800 to about 900
amino acids, or about 900 to about 1000 amino acids.

In other embodiments, a heterologous moiety increases stability of the chimeric
molecule of the invention or afragment thereof. Asused herein, the term "stability” refers
to an art-recognized measure of the maintenance of one or more physical properties of the
chimeric molecule in response to an environmental condition (e.g., an elevated or lowered
temperature). In certain embodiments, the physical property can be the maintenance of
the covalent structure of the chimeric molecule (e.g., the absence of proteolytic cleavage,
unwanted oxidation or deamidation). In other embodiments, the physical property can
also be the presence of the chimeric molecule in aproperly folded state (e.g., the absence
of soluble or insoluble aggregates or precipitates). In one embodiment, the stability of the
chimeric molecule is measured by assaying a biophysical property of the chimeric
molecule, for example thermal stability, pH unfolding profile, stable remova of
glycosylation, solubility, biochemica function (e.g., ability to bind to a protein, receptor
or ligand), etc., and/or combinations thereof. In another embodiment, biochemical
function is demonstrated by the binding affinity of the interaction. In one embodiment, a
measure of protein stability is therma stability, i.e, resistance to thermal challenge.
Stability can be measured using methods known in the art, such as, HPLC (high
performance liquid chromatography), SEC (size exclusion chromatography), DLS
(dynamic light scattering), etc. Methods to measure thermal stability include, but are not
limited to differential scanning calorimetry (DSC), differential scanning fluorimetry
(DSF), circular dichroism (CD), and thermal challenge assay.

I1LA.1 Clotting Factors

In some embodiments, chimeric molecules of the invention comprises at least one
polypeptide heterologous moiety which is (i) a clotting factor, or (ii) a procoagulant
peptide (eg., a synthetic procoagulant peptide). In some embodiments, the clotting factor
is independently selected from the group consisting of factor FVII ("FVII"), factor IX
("FIX™), or factor X ("FX"), and any combinations thereof. Asdiscussed in detail below,
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the clotting factor can be, for example, FVII zymogen, activatable FVII, activated FVII
(FVIa), FIX zymogen, activatable FIX, activated FIX (FIXa), FX zymogen, activatable
FX, or activated FX (FXa). In some embodiments, the clotting factor can comprise a
single polypeptide chain or two polypeptide chains (e.g., the heavy chain and the ligh
chain of FVII). The term "activatable clotting factor" refers to a clotting factor in an
inactive form (e.g., in its zymogen form) that is capable of being converted to an active
form.

[0198] Asused herein, the term "clotting factor" refers to molecules, or analogs thereof,
naturally occurring 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 fibrinogen into a mesh of insoluble
fibrin causing the blood to coagulate or clot. The term "clotting factor,” as used herein
encompasses clotting factors (eg., VWF, FV, FVa, FVII, FVIla, FVIII, FVilla FIX,
FIXa, FX, FXa, FXI, FXla, FXII, FXlla, EXIII, or FXllla), fragments, variants, analogs,
or derivatives thereof, naturally occurring, recombinantly produced, or synthetically
produced which prevent or decrease the duration of a bleeding episode in a subject. In
some embodiments, the chimeric molecule comprises a FVII or activated FVII (FVIiia)
clotting factor. In some embodiments, the chimeric molecule of the invention comprises a
FIX or activated FIX (FIXa) clotting factor. In other embodiments, the chimeric molecule
comprises aFX or activated FX (FXa) clotting factor.

[0199] In some embodiments, the chimeric molecule comprises a single clotting factor,
which in the chimeric molecule is represented by a formula as H, HI or H2. In other
embodiments, the chimeric molecule comprises two clotting factors. In some
embodiments, the two clotting factors are the same, whereas in other embodiments, the
two clotting factors are different. In some embodiments, one clotting factor is a fragment
of aclotting factor (e.g., aheavy chain of a clotting factor such as FVII) and the second
clotting factor is a fragment of the same clotting factor (e.g., a light chain of a clotting
factor such as FVIII). In some embodiments, the chimeric molecule comprises more than

two clotting factors.

[1.A.l.a Factor VII
[0200] In some embodiments, the chimeric molecule comprises a clotting factor which is

amature form of Factor VII or avariant thereof . Factor VII (FVII, F7; adso referred to as
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Factor 7, coagulation factor VII, serum factor VII, serum prothrombin conversion
accelerator, SPCA, proconvertin and eptacog apha) 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 S1domain) that is highly conserved among all
members of the peptidase SI family of serine proteases, such as for example with
chymotrypsin. FVII occurs as a single chain zymogen, an activated zymogen-like two-
chain polypeptide and afully activated two-chain form.

As used herein, a "zymogen-like" protein or polypeptide refers to a protein that
has been activated by proteolytic cleavage, but still exhibits properties that are associated
with 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 of
FVII undergoes conformational change and acquires its full activity as a coagulation
factor.

Exemplary FVII variants include those with increased specific activity, eg.,
mutations that increase the activity of FVII by increasing its enzymatic activity (Kcat or
Km). Such variants have been described in the art and include, e.g., mutant forms of the
molecule as described for example in Persson et al, Proc. Natl. Acad Sci. USA 98:13583
(2001); Petrovan and Ruf, J. Biol. Chem. 276:6616 (2001); Persson et al, J. Biol. Chem.
276:29195 (2001); Sogjima et al, J. Biol. Chem. 276:17229 (2001); Soejima et al, J.
Biol. Chem. 247:49027 (2002).

In one embodiment, a variant form of FVII includes mutations, e.g., V158D-
E296V-M298Q. In another embodiment, avariant 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 (SEQ ID NO: 188) from the 170-loop of
trypsin. High specific activity variants of FVII are also known in the art. For example,
Simioni et al. (N.E. Journal d Medicine 361:1671, 2009) describe an R338L mutation.
Chang et al (J Biol Chem. 273:12089, 1988) and Pierri et al. (Human Gene Therapy
20:479, 2009) describe an R338A mutation. Other mutations are known in the art and
include those described, e.g., in Zogg and Brandstetter, Sructure 17:1669 (2009); Sichler
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et al, J. Biol. Chem. 278:4121 (2003); and Sturzebecher et al, FEBS Lett. 412:295
(1997). The contents of these references are incorporated herein by reference.

[0204] Full activation, which occurs upon conformational change from a zymogen-like
form, occurs upon binding to its co-factor, i.e., tissue factor. Also, mutations can be
introduced that result in the conformation change in the absence of tissue factor. Hence,
reference to FVilaincludes both two-chain forms thereof: the zymogen-like form, and the

fully activated two-chain form.

I1.A.l.b Factor 1X

[0205] In one embodiment, the chimeric molecule comprises a clotting factor which is a
mature form of Factor 1X or avariant thereof. Factor 1X circulates as a 415 amino acid,
single chain plasma zymogen. See, Vysotchin et al., J Biol. Chem. 268:8436 (1993). The
zymogen of FIX 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 alight
chain and a heavy chan linked by a single disulfide bond between cysteine 132 and
cysteine 289 (Baja et al , Biochemistry 22:4047 (1983)).

[0206] The structural organization of FIX is similar to that of the vitamin K-dependent
blood clotting proteins FVI1I, FX and protein C. The approximately 45 amino acids of the
amino terminus comprise the gamma-carboxyglutamic acid, or Gla, domain. This is
followed by two epidermal growth factor homology domains (EGF), an activation peptide
and the cataytic "heavy chain® which is a member of the serine protease family
(Vysotchin et al, J Biol. Chem. 268:8436 (1993); Spitzer et al, Biochemical Journal
265:219 (1990); Brandstetter et al., Proc. Natl. Acad Sci. USA 92:9796 (1995)).

IM.A.1.C Factor X

[0207] In one embodiment, the chimeric molecule comprises a clotting factor which is a
mature form of Factor X. Factor X is a vitamin-K dependent glycoprotein with a
molecular weight of 58.5 kDa, which is secreted from liver cells into the plasma as a
zymogen. Initially factor X is produced as a prepropeptide with a signal peptide
consisting in total of 488 amino acids. The signa peptide is cleaved off by signa
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
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cleavage between Argl82 and Serl83. This processing step also leads concomitantly to
the deletion of the tripeptide Argl80-LysI81-Argl82. The resulting secreted factor X
zymogen consists of an N-terminal light chain of 139 amino acids (M, 16,200) and a C-
terminal heavy chain of 306 amino acids (M, 42,000) which are covaently linked via a
disulfide bridge between Cydl72 and Cys342. Further posttrandational processing steps
include the B-hydroxylation of Asp103 aswell asN- and O-type glycosylation.

It will be understood that in addition to wild type (WT) versions of these clotting
factors or biologically active portions thereof, the heterologous moieties in the chimeric
molecules disclosed herein can also comprise precursor truncated forms thereof that have
activity, alelic variants and species variants, variants encoded by splice variants, and
other variants, including polypeptides that have at least 40%, 45%, 50%, 55%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, 96%, 97%, 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, modified FVII polypeptides and variants thereof which retain at least one
activity of FVII, such as TF binding, factor X binding, phospholipid binding, and/or
coagulant activity of FVII can 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
asthe level of activity retained is sufficient to yield a detectable effect.

Exemplary modified polypeptides include, but are not limited to, tissue-specific
isoforms and allelic variants thereof, synthetic molecules prepared by trandation of
nucleic acids, proteins generated by chemical synthesis, such as 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 can 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 mature polypeptide. Exemplary
clotting factor variants are known in the art.

Asused herein, the term "Gla domain” refers to the conserved membrane binding
motif which is present 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 posttrandational synthesis of y-carboxyglutamic acid, an amino acid clustered in

the N-terminal Gla domain of these proteins. All glutamic residues present in the domain
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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 Gla domain aso plays a
role in binding to the FVlla cofactor, tissue factor (TF). Complexed with TF, the Gla
domain of FVlla is loaded with seven Ca* ions, projects three hydrophobic side chains in
the direction of the cell membrane for interaction with phospholipids on the cell surface,
and has significant contact with the C-terminal domain of TF.

[0211] The Gla domain of factor VII comprises the uncommon amino acid y-
carboxyglutamic acid (Gla), which plays avita role in the binding of clotting factors to
negatively charged phospholipid surfaces. 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 ends with a conserved aromatic residue. A conserved Gla-x(3)-Gla-x-Cys
motif is found in the middle of the domain which seems to be important for substrate
recognition by the carboxylase. Using stopped-flow fluorescence kinetic measurements in
combination with surface plasmon resonance analysis, the Gla domain has been found to
be important in the sequence of events whereby the protease domain of FVIla initiates
contact with sTF (Osterlund et al, Biochem. Biophys. Res. Commun. 337:1276 (2005)).
In addition, clearance of clotting factors can be significantly mediated through Gla
interactions, e.g., on liver cells and clearance receptors, e.g., EPCR.

[0212] In one embodiment, the chimeric molecule comprises a heterologous moiety
comprising a clotting factor modified to lack a Gla 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 life of clotting factors. Though Gla domain is aso
generally required for activity by localizing clotting factors to sites of coagulation, the
inclusion of a platelet targeting domain moiety {e.g., a GPlIb/Illa antibody or antigen-
binding molecule thereof) targets the Gla deleted clotting factor to platelets. Accordingly,
in one embodiment, the chimeric molecule comprises a targeting moiety {e.g., a
GPIlIb/Illa antibody or antigen-binding molecule thereof) and a heterologous moiety
comprising a clotting factor that lacks a Gla domain. For example, in the 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 the exemplary clotting factors disclosed herein are
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known in the art. The Gla domain can be removed using standard molecular biology
techniques, replaced with atargeting domain, and the modified light chain incorporated
into a construct of the invention. In one embodiment, a cleavage site can be introduced
into constructs lacking a Gla domain to facilitate activation of the molecule. For example,
in one embodiment, such a cleavage site can 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).

In one embodiment, a cleavage site can be introduced into chimeric molecules
comprising a clotting factor that lacks a Gla domain to facilitate activation of the
molecule. For example, in one embodiment, such a cleavage site can 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 domain are known in the art. Exemplary clotting factors are those of

mammalian, e.g., human, origin.

I.A.2 Half-life Extending Moieties

In some embodiments, the chimeric molecule comprises at last one heterologous
moiety that is a "half-life extending moiety." Asused herein, the term "half-life extending
moiety" refers to a heterologous moiety which increases the in vivo haf-life of aprotein,
for example, a chimeric molecule. The term "half-life" refers to abiological haf-life of a
particular protein or polypeptide (e.g., a clotting factor or a chimeric molecule disclosed
herein) in vivo. Half-life can be represented by the time required for haf the quantity
administered to a subject to be cleared from the circulation and/or other tissues in the
animal. When a clearance curve of a given polypeptide or chimeric molecule of the
invention is constructed as a function of time, the curve isusually biphasic with arapid a-
phase and longer B-phase. The aphase typically represents an equilibration of the
administered ‘'Fc polypeptide between the intra- and extra-vascular space and is, in part,
determined by the size of the polypeptide. The B-phase typicaly represents the catabolism
of the polypeptide in the intravascular space. In some embodiments, procoagulant
compounds of the invention are monophasic, and thus do not have an apha phase, but
just the single beta phase. In certain embodiments, the term half-life as used herein refers
to the half-life of the procoagulant compound in the B-phase. The typical B phase haf-life

of a human antibody in humans is 21 days. In vivo half-life of a chimeric molecule can be
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determined by any method known to those of skill in the art. In certain embodiments, the
half-life extending moiety can comprise an attachment site for a non-polypeptide moiety
(e.g., PEG).

Half-life extending moieties, as discussed below in detail, can comprise, for
example, (i) low complexity peptides, (ii) abumin, (iii) abumin binding polypeptide or
fatty acid, (iv) Fc, (v) transferrin, (vi) PAS, (vii) the C-terminal peptide (CTP) of the
subunit of human chorionic gonadotropin, (viii) polyethylene glycol (PEG), (ix)
hydroxyethyl starch (HES), (x) abumin-binding small molecules, (xi) VWF, (xii) a
clearance receptor or fragment thereof which blocks binding of the chimeric molecule to
a clearance receptor, or (xiii) any combinations thereof. In some embodiments, the half-
life extending moiety comprises an Fc region. In other embodiments, the half-life
extending moiety comprises two Fc regions fused by a linker. Exemplary heterologous
moieties aso include, e.g., FcRn binding moieties (e.g., complete Fc regions or portions
thereof which bind to FcRn), single chain Fc regions (scFc regions, e.g., as described in
U.S. Publ. No. 2008-0260738, and Intl. Publ. Nos. WO 2008-012543 and WO 2008-
1439545), or processable scFc regions. In some embodiments, a heterologous moiety can
include an attachment site for a non-polypeptide moiety such as polyethylene glycol
(PEG), hydroxyethyl starch (HES), polysialic acid, or any derivatives, variants, or
combinations of these moieties.

In certain embodiments, a chimeric molecule of the invention comprises a least
one half-like extending moiety which increases the in vivo half-life of the chimeric
molecule with respect to the in vivo half-life of the corresponding chimeric molecule
lacking such heterologous moiety. In vivo haf-life of a chimeric molecule can be
determined by any method known to those of skill in the art, eg., activity assays
(chromogenic assay or one stage clotting aPTT assay), ELISA, etc.

In some embodiments, the presence of one or more half-life extending moiety
results in the half-life of the chimeric molecule to be increased compared to the half-life
of the corresponding chimeric molecule lacking such one or more half-life extending
moieties. The half-life of the chimeric molecule comprising a half-life extending moiety
is a least about 1.5 times, at least about 2 times, at least about 2.5 times, at least about 3
times, at least about 4 times, at least about 5 times, at least about 6 times, at least about 7
times, at least about 8times, at least about 9 times, at least about 10 times, a least about
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11times, or at least about 12 times longer than the in vivo half-life of the corresponding
chimeric molecule lacking such half-life extending moiety.

In one embodiment, the half-life of the chimeric molecule comprising a half-life
extending moiety is about 1.5-fold to about 20-fold, about 1.5 fold to about 15 fold, or
about 1.5 fold to about 10 fold longer than the in vivo haf-life of the corresponding
chimeric molecule lacking such half-life extending moiety. In another embodiment, the
half-life of chimeric molecule comprising a half-life extending moiety is extended about
2-fold to about 10-fold, about 2-fold to about 9-fold, about 2-fold to about 8-fold, about
2-fold to about 7-fold, about 2-fold to about 6-fold, about 2-fold to about 5-fold, about 2-
fold to about 4-fold, abdut 2-fold to about 3-fold, about 2.5-fold to about 10-fold, about
2.5-fold to about 9-fold, about 2.5-fold to about 8-fold, about 2.5-fold to about 7-fold,
about 2.5-fold to about 6-fold, about 2.5-fold to about 5-fold, about 2.5-fold to about 4-
fold, about 2.5-fold to about 3-fold, about 3-fold to about 10-fold, about 3-fold to about 9-
fold, about 3-fold to about §-fold, about 3-fold to about 7-fold, about 3-fold to about 6-
fold, about 3-fold to about 5-fold, about 3-fold to about 4-fold, about 4-fold to about 6
fold, about 5-fold to about 7-fold, or about 6-fold to about 8 fold as compared to the in
vivo half-life of the corresponding chimeric molecule lacking such half-life extending

moiety.

[ILA.2.a Fcregion

In certain embodiments, the chimeric molecule comprises a least a heterologous
moiety comprising a Fc region. "Fc" or "Fc region" as used herein means a functional
neonatal Fc receptor (FcRn) binding partner comprising an Fc domain, variant, or
fragment thereof, unless otherwise specified. An FcRn binding partner is any molecule
that can be specifically bound by the FcRn receptor with consequent active transport by
the FcRn receptor of the FcRn binding partner. Thus, the term Fc includes any variants of
IgG Fc that are functional. The region of the Fc portion of 1gG that binds to the FCRn
receptor has been described based on X-ray crystallography (Burmeister et al., Nature
372:379 (1994), incorporated herein by reference in its entirety). The maor contact area
of the Fc with the FcRn is near the junction of the CH2 and CH3 domains. Fc-FcRn
contacts are al within asingle Ig heavy chain. FcRn binding partners include, but are not
limited to, whole IgG, the Fc fragment of IgG, and other fragments of 1gG that include
the complete binding region of FcRn, An Fc can comprise the CH2 and CH3 domains of
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an immunoglobulin with or without the hinge region of the immunoglobulin. Also
included are Fc fragments, variants, or derivatives which maintain the desirable properties
of an Fc region in achimeric molecule, e.g., an increase in half-life, e.qg., in vivo half-life.
Myriad mutants, fragments, variants, and derivatives are described, eg., in PCX
Publication Nos. WO201 1/069164, WO02012/006623, WO2012/006635, or WO
2012/006633, al of which are incorporated herein by reference in their entireties.

[0220] In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVii), a targeting moiety (e.g., a GPiib/iila antibody or antigen-binding molecule

thereof), and an Fc region.

[11.A.2.b sckc (single chain Fc) Region

[0221] In one embodiment, the chimeric molecule comprises a heterologous moiety
comprising one genetically fused Fc region or a portion thereof within a single
polypeptide chain (i.e., a single-chain Fc (scFc) region). The unprocessed polypeptides
comprise a least two immunoglobulin constant regions or portions thereof (e.g., Fc
moieties or domains (e.g., 2, 3, 4, 5, 6, or more Fc moieties or domains)) within the same
linear polypeptide chain that are capable of folding (eqg., intramolecularly or
intermolecularly folding) to form one functional scFc region which is linked by an Fc
peptide linker. For example, in one embodiment, a polypeptide of the invention is capable
of binding, viaits scFc region, to at least one Fc receptor (e.g., an FCRn, an FcyR receptor
(e.g., FcyRIlN), or a complement protein (e.g., Clg)) in order to improve half-life or
trigger an immune effector function (e.g., antibody-dependent cytotoxicity (ADCC),
phagocytosis, or complement-dependent cytotoxicity (CDCC) and/or to improve
manufacturability).

[0222] In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIl), a targeting moiety (e.g., a GPIIb/Illa antibody or antigen-binding molecule

thereof), and an scFc region.

I1.A.2 ¢ Albumins

[0223] In certain embodiments, the chimeric molecule comprises a heterologous moiety
comprising abumin or a functional fragment thereof. Human serum albumin (HSA, or
HA), aprotein of 609 amino acids in its full-length form, is responsible for a significant

proportion of the osmotic pressure of serum and also functions as a carrier of endogenous
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and exogenous ligands. The term "albumin” as used herein includes full-length albumin
or a functional fragment, variant, derivative, or analog thereof. Examples of albumin or
the fragments or variants thereof are disclosed in US Pat. Publ. Nos. US2008/0 194481,
US2008/0004206, US2008/0161243, US2008/0261877, or US2008/0153751 or PCT
Appl. Publ. Nos. W02008/033413, W02009/058322, or W0O2007/021494, which are
incorporated herein by reference in their entireties.

[0224] In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVII), a targeting moiety (eg., a GPllb/Illa antibody or antigen-binding molecule

thereof), and an albumin.

I1.A.2d Albumin Binding Polypeptides and Lipids

[0225] In certain embodiments, a heterologous moiety can comprise an albumin binding
moiety, which comprises an abumin binding peptide, a bacteria abumin binding
domain, an abumin-binding antibody fragment, or any combinations thereof. For
example, the abumin binding protein can be a bacterial abumin binding protein, an
antibody or an antibody fragment including domain antibodies (see, e.g., U.S. Pat. No.
6,696,245). An abumin binding protein, for example, can be a bacterial abumin binding
domain, such as the one of streptococcal protein G (Konig and Skerra (1998) J Immunol.
Methods 218, 73-83). Other examples of abumin binding peptides that can be used as
conjugation partner are, for instance, those having a Cys-Xaa i -Xaa ,-Xaa 3-Xaa s -Cys
consensus sequence, wherein Xaa 1is Asp, Asn, Ser, Thr, or Trp; Xaazis Asn, Gin, H is,
He, Leu, or Lys, XaasisAla, Asp, Phe, Trp, or Tyr; and Xaa ,is Asp, Gly, Leu, Phe, Ser,
or Thr as described in U.S. Pub. No. US2003/0069395 or Dermis et al. (2002) J Biol.
Chem. 211, 35035-35043.

[0226] Domain 3 from streptococcal protein G, as disclosed by Kraulis et al, FEBS Lett.
378:190-194 (1996) and Linhult et al, Protein Sci. 11:206-213 (2002) is an example of a
bacterial albumin-binding domain. Examples of albumin-binding peptides include a series
of peptides having the core sequence DICLPRWGCLW (SEQ ID NO: 162). See, eg,
Dennis et al, J Biol. Chem. 2002, 277: 35035-35043 (2002). Examples of abumin-
binding antibody fragments are disclosed in Muller and Kontermann, Curr. Opin. Mol.
Ther. 9:319-326 (2007); Rooversei al, Cancer Immunol Immunother. 56:303-317
(2007), and Holt et al, Prot. Eng. Design Sci., 2 1:283-288 (2008), which are incorporated

herein by reference in their entireties. An example of such albumin binding moiety is 2-
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(3-maleimidopropanamido)-6-(4-(4-iodophenyl)butanamido)  hexanoate ("Albu" tag) as
disclosed by Trussed al, Bioconjugate Chem. 20:2286-2292 (2009). Fatty acids, in
particular long chain fatty acids (LCFA) and long chain fatty acid-like albumin-binding
compounds can be used to extend the in vivo haf-life of chimeric molecules of the
invention. An example of a LCFA-like abumin-binding compound is 16-(1-(3-(9-(((2,5-
dioxopyrrolidin-I-yloxy)carbonyloxy)-methyi)- 7-sulfo-9H-fluoren-2-ylamino)-3-
oxopropyl)-2,5-dioxopyrrolidin-3-ylthio) hexadecanoic  acid (see, eg., WO
2010/140148).

In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVII), a targeting moiety (e.g.,, a GPllb/llla antibody or antigen-binding molecule
thereof), and an albumin binding polypeptide or lipid.

I11.A.2.e CTP

In certain embodiments, a chimeric molecule disclosed herein comprises at least
one heterologous moiety comprising one B subunit of the C-terminal peptide (CTP) of
human chorionic gonadotropin or fragment, variant, or derivative thereof The insertion of
one or more CTP peptides into a recombinant protein is known to increase the in vivo
half-life of that protein. See, eg., U.S. Pat. No. 5,712,122, incorporated by reference
herein in its entirety.

Exemplary CTP peptides include DPRFQDSSSSKAPPPSL PSPSRLPGPSDTPIL
(SEQ ID NO: 153) or SSSSKAPPPSLPSPSRLPGPSDTPILPQ (SEQ ID NO: 154). See,
e.g., U.S. Patent Appl. Publ. No. US 2009/008741 1, incorporated by reference. In some
embodiments, the chimeric molecule comprises two heterologous moieties that are CTP
sequences. In some embodiments, three of the heterologous moieties are CTP sequences.
In some embodiments, four of the heterologous moieties are CTP sequences. In some
embodiments, five of the heterologous moieties are CTP sequences. In some
embodiments, six or more of the heterologous moieties are CTP sequences.

In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVII), a targeting moiety (e.g., a GPllb/llla antibody or antigen-binding molecule
thereof), and a CTP,
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DI.A.2f PAS
In other embodiments, at least one heterologous moiety is a PAS sequence. A

PAS sequence, as used herein, means an amino acid sequence comprising mainly alanine
and serine residues or comprising mainly alanine, serine, and proline residues, the amino
acid sequence forming random coil conformation under physiological conditions.
Accordingly, the PAS sequence is abuilding block, an amino acid polymer, or a sequence
cassette comprising, consisting essentialy of, or consisting of alanine, serine, and proline
which can be used as apart of the heterologous moiety in the chimeric molecule. Y et, the
skilled person is aware that an amino acid polymer also can form random coil
conformation when residues other than alanine, serine, and proline are added as a minor
congtituent in the PAS sequence.

The term "minor congtituent” as used herein means that amino acids other than
alanine, serine, and proline can be added in the PAS sequence to acertain degree, e.g., up
to about 12%, i.e., about 12 of 100 amino acids of the PAS sequence, up to about 10%,
i.e.,, about 10 of 100 amino acids of the PAS sequence, up to about 9%, i.e., about 9 of
100 amino acids, up to about 8%, i.e., about 8 of 100 amino acids, about 6%, i.e., about 6
of 100 amino acids, about 5%, i.e., about 5 of 100 amino acids, about 4%, i.e., about 4 of
100 amino acids, about 3%, i.e., about 3 of 100 amino acids, about 2%, i.e., about 2 of
100 amino acids, about 1%, i.e., about 1of 100 of the amino acids.

The amino acids different from alanine, serine and proline can be selected from
Arg, Asn, Asp, Cys, Gin, Glu, Gly, His, He, Leu, Lys, Met, Phe, Thr, Trp, Tyr, or Val.

Under physiological conditions, the PAS sequence stretch forms a random caoil
conformation. and thereby can mediate an increased in vivo - and/or in vitro stability to the
chimeric molecule. Since the random coil domain does not adopt a stable structure or
function by itself, the biological activity mediated by the activatable clotting factor in the
chimeric molecule is essentially preserved. In other embodiments, the PAS sequences that
form random coil domain are biologically inert, especially with respect to proteolysis in
blood plasma, immunogenicity, isoelectric point/electrostatic behavior, binding to cell
surface receptors or internalization, but are still biodegradable, which provides clear
advantages over synthetic polymers such as PEG.

Non-limiting examples of the PAS sequences forming random coil conformation

comprise an amino acid sequence selected from the group consisting of
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ASPAAPAPASPAAPAPSAPA  (SEQ ID NO: 155), AAPASPAPAAPSAPAPAAPS
(SEQ ID NO: 156), APSSPSPSAPSSPSPASPSS (SEQ ID NO: 157),
APSSPSPSAPSSPSPASPS  (SEQ ID NO: 158), SSPSAPSPSSPASPSPSSPA  (SEQ ID
NO: 159), AASPAAPSAPPAAASPAAPSAPPA (SEQ ID NO: 160) and
ASAAAPAAASAAASAPSAAA (SEQ ID NO: 161) or any combinations thereof.
Additional examples of PAS sequences are known from, eg., US Pat. Publ. No.
2010/0292130 and PCT Appl. Publ. No. W0O2008/155134 Al.

In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIl), a targeting moiety (e.g., a GPlIb/llla antibody or antigen-binding molecule
thereof), and a PAS.

[ILA.2.g HAP

In certain embodiments, at least one heterologous moiety is a glycine-rich homo-
amino-acid polymer (HAP). The HAP sequence can comprise a repetitive sequence of
glycine, which has at least 50 amino acids, at least 100 amino acids, 120 amino acids, 140
amino acids, 160 amino acids, 180 amino acids, 200 amino acids, 250 amino acids, 300
amino acids, 350 amino acids, 400 amino acids, 450 amino acids, or 500 amino acids in
length. In one embodiment, the HAP sequence is capable of extending half-life of a
moiety fused to or linked to the HAP sequence. Non-limiting examples of the HAP
sequence includes, but are not limited to (Gly),,, (Gly,Ser), or S(Gly ,Ser),, wherein nis 1,
2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20. In one embodiment, n is
20, 21, 22, 23, 24, 25, 26, 26, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, or 40. In
another embodiment, nis 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180,
190, or 200. See, eg., Schlapschy M et al, Protein Eng. Design Selection, 20: 273-284
(2007).

In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIl), a targeting moiety (e.g., a GPlIb/llla antibody or antigen-binding molecule
thereof), and a HAP.

[11.A.2.h Transferrin
In certain embodiments, at least one heterologous moiety is transferrin or a
peptide or fragment, variant, or derivative thereof. Any transferrin can be used to make

the chimeric molecules of the invention. Asan example, wild-type human TF (TF) is a
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679 amino acid protein, of approximately 75 KDa (not accounting for glycosylation),
with two main domains, N (about 330 amino acids) and C (about 340 amino acids), which
appear to originate from a gene duplication. N domain comprises two subdomains, NI
domain and N2 domain, and C domain comprises two subdomains, ClI domain and C2
domain. See GenBank accession numbers NM001063, XM002793, M | 2530, XM 039845,
XM 039847 and S95936 (www.nchi.nlm.nih.gov), all of which are herein incorporated by
reference in their entirety. In one embodiment, the transferrin heterologous moiety
includes atransferrin splice variant. In one example, atransferrin splice variant can be a
splice variant of human transferrin, e.g., Genbank Accession AAAG61 140. In another
embodiment, the transferrin portion of the chimeric molecule includes one or more
domains of the transferrin sequence, e.g., N domain, C domain, NI domain, N2 domain,
Cl domain, C2 domain or any combinations thereof.

Transferrin ~ transports iron  through transferrin  receptor  (TfR)-mediated
endocytosis. After the iron is released into an endosomal compartment and Tf-TfR
complex is recycled to cell surface, the Tf is released back extracellular space for next
cycle of iron transporting. Tf possesses a long half-life that isin excess of 14-17 days (Li
et al, Trends Pharmacol. Sci. 23:206-209 (2002)). Transferrin fusion proteins have been
studied for half-life extension, targeted deliver for cancer therapies, ora delivery and
sustained activation of proi nsulin (Brandsma et al, Biotechnol. Adv., 29: 230-238 (201 1);
Ba et al, Proc. Natl. Acad. Sci. USA 102:7292-7296 (2005); Kim et al, J. Pharmacol.
Exp. Ther., 334:682-692 (2010); Wang et al, J. Controlled Release 155:386-392 (201 1)).

In some embodiments, the chimeric molecule comprises a clotting factor {eg.,
FVIl), a targeting moiety (e.g., a GPlIb/llla antibody or antigen-binding molecule

thereof), and atransferrin.

[ILA.2. PEG

In some embodiments, at least one heterologous moiety is a soluble polymer
known in the art, including, but not limited to, polyethylene glycol, ethylene
glycol/propylene glycol copolymers, carboxymethylcellulose, dextran, or polyvinyl
alcohol. In some embodiments, the chimeric molecule comprising a PEG heterologous
moiety further comprises a heterologous moiety selected from an immunoglobulin
constant region or portion thereof (e.g., an Fc region), a PAS sequence, HES, and

albumin, fragment, or variant thereof. In still other embodiments, the chimeric molecule
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comprises an activatable clotting factor or fragment thereof and a PEG heterologous
moiety, wherein the chimeric molecule further comprises a heterologous moiety selected
from an immunoglobulin constant region or portion thereof (e.g., an Fc moiety), a PAS
sequence, HES, and albumin, fragment, or variant thereof. In yet other embodiments, the
chimeric molecule comprises a clotting factor or fragment thereof, a second clotting
factor or fragment thereof, and a PEG heterologous moiety, wherein the chimeric
molecule further comprises a heterologous moiety selected from an immunoglobulin
constant region or portion thereof (eg., an Fc moiety), a PAS sequence, HES, and
albumin, fragment, or variant thereof.

[0243] In other embodiments, the chimeric molecule comprises a clotting factor or
fragment thereof, a synthetic procoagulant polypeptide, and a PEG heterologous moiety,
wherein the chimeric molecule further comprises a heterologous moiety selected from an
immunoglobulin constant region or portion thereof (eg., an Fc region), a PAS sequence,
HES, and abumin, fragment, or variant thereof. In other embodiments, the chimeric
molecule comprises two synthetic procoagulant peptides and a PEG heterologous moiety,
wherein the chimeric molecule further comprises a heterologous moiety selected from the
group consisting of an immunoglobulin constant region or portion thereof (eg., an Fc
region), a PAS sequence, HES, and abumin, fragment, or variant thereof. In yet another
embodiment, the chimeric molecule comprises a clotting factor or fragment thereof, a
clotting factor cofactor (eg., Tissue Factor if the clotting factor is Factor VII), and a PEG
heterologous moiety, wherein the chimeric molecule further comprises a heterologous
moiety selected from an immunoglobulin constant region or portion thereof (eg., an Fc
region), a PAS sequence, HES, and albumin, fragment, or variant thereof.

[0244] The polymer can be of any molecular weight, and can be branched or unbranched.
For polyethylene glycol, in one embodiment, the molecular weight is between about 1
kDa and about 100 kDa for ease in handling and manufacturing. Other sizes can be used,
depending on the desired profile (eg., the duration of sustained release desired, the
effects, if any on biological activity, the ease in handling, the degree or lack of
antigenicity and other known effects of the polyethylene glycol to a protein or analog).
For example, the polyethylene glycol can have an average molecular weight of about 200,
500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000,
7500, 8000, 8500, 9000, 9500, 10,000, 10,500, 11,000, 11,500, 12,000, 12,500, 13,000,
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13,500, 14,000, 14,500, 15,000, 15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500,
19,000, 19,500, 20,000, 25,000, 30,000, 35,000, 40,000, 45,000, 50,000, 55,000, 60,000,
65,000, 70,000, 75,000, 80,000, 85,000, 90,000, 95,000, or 100,000 kDa.

[0245] In some embodiments, the polyethylene glycol can have a branched structure.
Branched polyethylene glycols are described, for example, in U.S. Pat. No. 5,643,575;
Morpurgo et al, Appl. Biochem. Biotechnol. 56:59-72 (1996); Vorobjev et al,
Nucleosides Nucleotides 18:2745-2750 (1999); and Caliceti et al, Bioconjug. Chem.
10:638-646 (1999), each of which isincorporated herein by reference in its entirety.

[0246] The number of polyethylene glycol moieties attached to each chimeric molecule
of the invention (i.e, the degree of substitution) can aso vary. For example, the
PEGylated chimeric molecule -can be linked, on average, to 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 12,
15, 17, 20, or more polyethylene glycol molecules. Similarly, the average degree of
substitution within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 11-
13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 polyethylene glycol moieties per
protein molecule. Methods for determining the degree of substitution are discussed, for
example, in Delgado etal., Crit. Rev. Thera. Drug Carrier Sys. 9:249-304 (1992).

[0247] In some embodiments, the chimeric molecule can be PEGylated.
A PEGylated chimeric molecule comprises at least one polyethylene glycol (PEG)
molecule. In other -embodiments, the polymer can be water-soluble. Non-limiting
examples of the polymer can be poly(alkylene oxide), poly(vinyl pyrrolidone), poly(vinyl
alcohol), polyoxazoline, or poly(acryloylmorpholine).  Additional types of polymer-
conjugation to clotting factors are disclosed in U.S. Patent No. 7,199,223. See aso, Singh
etal. Curr. Med. Chem. 15:1802-1826 (2008).

[0248] There are a number of PEG attachment methods available to those skilled in the
art, for example Madik F et al, Exp. Hematol. 20:1028-35 (1992); Francis, Focus on
Growth Factors 3(2):4-10 (1992); European Pat. Pub. Nos. EP0401384, EP0154316, and
EP0401384; and International Pat. Appl. Pub. Nos. W092/16221 and W095/34326.

[0249] In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIIl), a targeting moiety (e.g., a GPlIb/llla antibody or antigen-binding molecule

thereof), and aPEG,



WO 2014/190305 PCT/US2014/039420

[0250]

[0251]

[0252]

[0253]

79

H1.A.2] HES

In certain embodiments, at least one heterologous moiety is a polymer, eg.,
hydroxyethyl starch (HES) or a derivative thereof. Hydroxyethyl starch (HES) is a
derivative of naturally occurring amylopectin and is degraded by apha-amylase in the
body. HES is a substituted derivative of the carbohydrate polymer amylopectin, which is
present in corn starch a a concentration of up to 95% by weight. HES exhibits
advantageous biological properties and is used as a blood volume replacement agent and
in hemodilution therapy in the clinics (Sommermeyer et al, Krankenhauspharmaze,
8(8), 271-278 (1987); and Weidler et al, Arzneim.-Forschung/Drug Res., 41, 494-498
(1991)).

Amylopectin contains glucose moieties, wherein in the main chain apha-1,4-
glycosidic bonds are present and at the branching sites alpha 1,6-glycosidic bonds are
found. The physical-chemical properties of this molecule are mainly determined by the
type of glycosidic bonds. Due to the nicked apha-1,4-glycosidic bond, helical structures
with about six glucose-monomers per turn are produced. The physico-chemical aswell as
the biochemical properties of the polymer can be modified via substitution. The
introduction of a hydroxyethyl group can be achieved via alkaline hydroxyethylation. By
adapting the reaction conditions it is possible to exploit the different reactivity of the
respective hydroxy group in the unsubstituted glucose monomer with respect to a
hydroxyethylation. Owing to this fact, the skilled person is able to influence the
substitution pattern to alimited extent.

HES is mainly characterized by the molecular weight distribution and the degree
of subgtitution. The degree of substitution, denoted as DS, relates to the molar
substitution, is known to the skilled people. See Sommermeyer et al,
Krankenhauspharmaze, 8(8), 271-278 (1987), as cited above, in particular p. 273.

In one embodiment, hydroxyethyl starch has a mean molecular weight (weight
mean) of from 1to 300 kD, from 2 to 200kD, from 3 to 100 kD, or from 4 to 70kD.
Hydroxyethyl starch can further exhibit a molar degree of substitution of from 0.1 to 3,
preferably 0.1 to 2, more preferred, 0.1 to 0.9, preferably 0.1 to 0.8, and a ratio between
C2:C6 substitution in the range of from 2 to 20 with respect to the hydroxyethyl groups.
A non-limiting example of HES having a mean molecular weight of about 130 kD isa

HES with a degree of substitution of 0.2 to 0.8 such as 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, or 0.8,
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preferably of 0.4 to 0.7 such as 0.4, 0.5, 0.6, or 0.7. In a specific embodiment, HES with a
mean molecular weight of about 130 kD is VOLUVEN* from Fresenius. VOLUVEN® is
an artificial colloid, employed, eg., for volume replacement used in the therapeutic
indication for therapy and prophylaxis of hypovolemia. The characteristics of
VOLUVEN® are a mean molecular weight of 130,000+/-20,000 D, a molar substitution
of 0.4 and a C2:C6 ratio of about 9:1. In other embodiments, ranges of the mean
molecular weight of hydroxyethyl starch are, e.g., 4 to 70 kD or 10 to 70 kD or 12 to 70
kD or 18 to 70 kD or 50 to 70 kD or 4 to 50 kD or 10 to 50 kD or 12 to 50 kD or 18 to 50
kD or 4 to 18 kD or 10 to 18 kD or 12 to 18 kD or 4 to 12 kD or 10 to 12 kD or 4 to 10
kD. In still other embodiments, the mean molecular weight of hydroxyethyl starch
employed is in the range of from more than 4 kD and below 70 kD, such as about 10 kD,
or in the range of from 9 to 10 kD or from 10 to 11 kD or from 9to 11kD, or about 12
kD, or in the range of from 11to 12 kD) or from 12 to 13 kD or from 1 1to 13 kD, or
about 18 kD, or in the range of from 17 to 18 kD or from 18 to 19 kD or from 17 to 19
kD, or about 30 kD, or in the range of from 29 to 30, or from 30 to 31 kD, or about 50
kD, or in the range of from 49 to 50 kD or from 50 to 51kD or from 49 to 51kD.

[0254] In certain embodiments, the heterologous moiety can be a mixture of
hydroxyethyl starches having different mean molecular weights and/or different degrees
of substitution and/or different ratios of C2: C6 substitution. Therefore, mixtures of
hydroxyethyl starches can be employed having different mean molecular weights and
different degrees of substitution and different ratios of C2: C6 substitution, or having
different mean molecular weights and different degrees of substitution and the same or
about the same ratio of C2:C6 substitution, or having different mean molecular weights
and the same or about the same degree of substitution and different ratios of C2:C6
substitution, or having the same or about the same mean molecular weight and different
degrees of substitution and different ratios of C2:C6 substitution, or having different
mean molecular weights and the same or about the same degree of substitution and the
same or about the same ratio of C2:C6 substitution, or having the same or about the same
mean molecular weights and different degrees of substitution and the same or about the
same ratio of C2:C6 substitution, or having the same or about the same mean molecular

weight and the same or about the same degree of substitution and different ratios of C2:
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C6 substitution, or having about the same mean molecular weight and about the same
degree of subgtitution and about the same ratio of C2:C6 substitution.

In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIl), a targeting moiety (e.g., a GPlIb/llla antibody or antigen-binding molecule
thereof), and a HES.

[11.A.2.k PSA

In certain embodiments, at least one heterologous moiety is a polymer, e.g.,
polysidic acids (PSAs) or a derivative thereof Polysidic acids (PSAs) are naturaly
occurring -unbranched polymers of sidic acid produced by certain bacterial strains and in
mammals in certain cells Roth J., et al. (1993) in Polysialic Acid: From Microbes to Man,
eds Roth J.,, Rutishauser U., Troy F. A. (Birkhauser Verlag, Basel, Switzerland), pp 335—
348.. They can be produced in various degrees of polymerisation from n=about 80 or
more sidic acid residues down to n=2 by limited acid hydrolysis or by digestion with
neuraminidases, or by fractionation of the natural, bacterially derived forms of the
polymer. The composition of different polysialic acids also varies such that there are
homopolymeric forms i.e. the apha2,8-linked polysidic acid comprising the. capsular
polysaccharide of E. coli strain K| and the group-B meningococci, which isaso found on
the embryonic form of the neurona cell adhesion. molecule (N-CAM). Heteropolymeric
forms also exist—such as the alternating apha2,8 apha2,9 polysidic acid of E.
coli strain K92 and group C polysaccharides of N. meningitidis. Sialic acid can aso be
found in alternating copolymers with monomers other than siaic acid such as group
W135 or group Y of N. meningitidis. Polysialic acids have important biological functions
including the evasion of the immune and complement systems by pathogenic bacteria and
the regulation of glia adhesiveness of immature neurons during foetal development
(wherein the polymer has an anti-adhesive function) Cho and Troy, P.N.A.S, USA, 91
(1994) 11427-1 1431, dthough there are no known receptors for polysiaic acids in
mammals.  The apha2,8-linked polysiaic acid of E. coli strain K| is aso known as
‘colominic acid and is used (in various lengths) to exemplify the present invention.
Various methods of attaching or conjugating “polysiaic acids to a polypeptide have been
described (for example, see U.S. Pat. No. 5,846,951, WO-A-0 187922, and
U S 2007/0191597 Al, which are incorporated herein by reference in their entireties.
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In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIl), a targeting moiety (e.g., a GPllb/llla antibody or antigen-binding molecule
thereof), and a PSA.

I1.A.21 Clearance Receptors

In certain embodiments, the in vivo haf-life of a chimeric molecule of the
invention can be extended where the chimeric molecule comprises a least one
heterologous molecule comprising a clearance receptor, fragment, variant, or derivative
thereof. In specific embodiments wherein the chimeric molecule comprises Factor X,
soluble forms of clearance receptors, such as the low density lipoprotein-related protein
receptor LRPI, or fragments thereof, can block binding of Factor X to clearance receptors
and thereby extend itsin vivo half-life.
LRM is a 600 kDa integral membrane protein that is implicated in the receptor-mediate
clearance of a variety of proteins, such as FVIII or X. See, eg., Narita et a., Blood
91:555-560 (1998); Lenting et al, Haemophilia 16:6-16 (2010). Other suitable clearance
receptors are, e.g., LDLR (low-density lipoprotein receptor), VLDLR (very low-density
lipoprotein receptor), and megalin (LRP-2), or fragments thereof. See, e.g., Bovenschen
et al, Blood 106:906-912 (2005); Bovenschen, Blood 116:5439-5440 (2010); Martinelli
et al., Blood 116:5688-5697 (20 10).

In some embodiments, the chimeric molecule comprises a clotting factor (e.g.,
FVIl), a targeting moiety (e.g., a GPIllb/llla antibody or antigen-binding molecule

thereof), and a clearance receptor, fragment, variant, or derivative thereof.

[11.B Linkers

As used herein, the term "linker" or "linker moiety" (represented as L, LI, or L2
in the formulas disclosed herein) refers to a peptide or polypeptide sequence (e.g., a
synthetic peptide or polypeptide sequence), or a non-peptide linker for which its main
function is to connect two domains in a linear amino acid sequence of a polypeptide
chain, for example, two heterologous moieties in a chimeric molecule of the invention.
Accordingly, in some embodiments, linkers are interposed between two heterologous
moieties, between a heterologous moiety and a targeting moiety, which binds to a platelet
(e.g., an anti-GPllb/llla antibody or antigen-binding molecule thereof disclosed herein),

between a clotting factor (either the heavy chain or the light chain) and a targeting
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moiety, which binds to a platelet (eg., an anti-GPlIb/illa antibody or antigen-binding
molecule thereof disclosed herein), or between a clotting factor (either the heavy chain or
the light chain) and a heterologous moiety.

When multiple linkers are present in a chimeric molecule of the invention, each of
the linkers can be the same or different. Generaly, linkers provide flexibility to the
chimeric molecule. Linkers are not typicaly cleaved; however in certain embodiments,
such cleavage can be desirable. Accordingly, in some embodiments a linker can comprise
one or more protease-cleavable sites, which can be located within the sequence of the
linker or flanking the linker at either end of the sequence of the linker.

I some embodiments, the chimeric molecule comprises one or more linkers,
wherein one or more of the linkers comprise a peptide linker. In other embodiments, one
or more of the linkers comprise a non-peptide linker. In some embodiments, the peptide
linker can comprise at least two amino, at least three, at least four, at least five, at least
10, at least 20, at least 30, at least 40, at least 50, at least 60, at least 70, at least 80, at
least 90, or at least 100 amino acids. In other embodiments, the peptide linker can
comprise at least 200, at least 300, at least 400, at least 500, at least 600, at least 700, at
least 800, at least 900, or at least 1,000 amino acids. In some embodiments, the peptide
linker can comprise at least about 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 150, 200, 300,
400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800,
1900, or 2000 amino acids.

The peptide linker can comprise 1-5 amino acids, 1-10 amino acids, 1-20 amino
acids, 10-50 amino acids, 50-100 amino acids, 100-200 amino acids, 200-300 amino
acids, 300-400 amino acids, 400-500 amino acids, 500-600 amino acids, 600-700 amino
acids, 700-800 amino acids, 800-900 amino acids, 900-1000, 1000-1 100, 1100-1200,
1200-1300, 1300-1400, 1400-1500, 1500-1600, 1600-1700, 1700-1800, 1800-1900, or
1900-2000 amino acids.

Examples of peptide linkers are well known in the art, for example peptide linkers
according to the formula [(GIy)X-Sery]Z where x isfrom 1to4,yisOor 1, and zisfrom 1
to 50. In one embodiment, the peptide linker comprises the sequence G,, where n can be
an integer from 1 to 100. In a specific embodiment, the specific embodiment, the
sequence of the peptide linker is GGGG. The peptide linker can comprise the sequence
(GA).. The peptide linker can comprise the sequence (GGS) .. In other embodiments, the
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peptide linker comprises the sequence (GGGS). (SEQ ID NO: 166). In ill other
embodiments, the peptide linker comprises the sequence (GGS) (GGGGS) , (SEQ ID NO:
189). In these instances, n can be an integer from 1-100. In other instances, n can be an
integer from 1-20, i.e, 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20.
Examples of linkers include, but are not limited to, GGG, SGGSGGS (SEQ ID NO: 190),
GGSGGSGGSGGSGGG  (SEQ ID NO: 191), GGSGGSGGGGSGGGGS (SEQ ID NO:
192), GGSGGSGGSGGSGGSGGS (SEQ ID NO: 193), or GGGGSGGGGSGGGGS
(SEQ ID NO: 194). In other embodiments, the linker is a poly-G sequence (GGGG),,
where n can be an integer from 1-100.

An exemplary Gly/Ser peptide linker comprises the amino acid sequence
(Gly,Ser),, (SEQ ID NO: 195), wherein nisan integer that isthe same or higher than 1, 2,
3,4,5,6,7, 8,9, 10, 15, 20, 25, 30, 35, 40, 46, 50, 55, 60, 70, 80, 90, or 100. In one
embodiment, n=l, i.e, the linker is (Gly,Ser) (SEQ ID NO: 196). In one embodiment,
n=2, i.e., the linker is (Gly4Ser), (SEQ ID NO: 197). In another embodiment, n=3, i.e, the
linker is (Gly,Ser), (SEQ ID NO: 198). In another embodiment, n=4, i.e, the linker is
(Gly,Ser),,(SEQ ID NO: 199). In another embodiment, n-5, i.e, the linker is (Gly,Ser)g
(SEQ ID NO: 200). Inyet another embodiment, n=6, i.e, the linker is (Gly,Ser),(SEQ ID
NO: 202). In another embodiment, n=7, i.e,, the linker is (Gly,Ser),(SEQ ID NO: 203).
In yet another embodiment, n=8, i.e, the linker is (Gly;Ser)s (SEQ ID NO: 204). In
another embodiment, n=9, i.e, the linker is (Gly,Ser)9 (SEQ ID NO: 205). In yet another
embodiment, n=10, i.e, the linker is (Gly ,Ser),, (SEQ ID NO: 206).

Another exemplary Gly/Ser peptide linker comprises the amino acid sequence
Ser(Gly ,Ser) , (SEQ ID NO: 201), wherein n is an integer that isthe same or higher than
1,2,3,4,5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40, 46, 50, 55, 60, 70, 80, 90, or 100. In one
embodiment, n=1, i.e,, the linker is Ser(Gly ,Ser) (SEQ ID NO: 207). In one embodiment,
n=2, i.e, the linker is Ser(Gly ,Ser), (SEQ ID NO: 208). In another embodiment, n=3, i.e,
the linker is Ser(GlysSer); (SEQ ID NO: 209). In another embodiment, n=4, i.e, the
linker is Ser(Gly ,Ser), (SEQ ID NO: 210). In another embodiment, n=5, i.e, the linker is
Ser(Gly ,Ser); (SEQ ID NO: 211). In yet another embodiment, n=6, i.e, the linker is
Ser(Gly ,Ser)s (SEQ ID NO: 212). In yet another embodiment, n=7, i.e, the linker is
Ser(Gly ,Ser); (SEQ ID NO: 213). In yet another embodiment, n=8, i.e, the linker is
Ser(Gly ,Ser)g (SEQ ID NO: 214). In yet another embodiment, n=9, i.e, the linker is
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Ser(Gly ,Ser)q (SEQ ID NO: 215). In yet another embodiment, n=10, i.e, the linker is
Ser(Gly ,Ser) ., (SEQ ID NO: 216).

In certain embodiments, said Gly/Ser peptide linker can be inserted between two
other sequences of the peptide linker (e.g., any of the peptide linker sequences described
herein). In other embodiments, a Gly/Ser peptide linker is attached at one or both ends of
another sequence of the peptide linker (e.g., any of the peptide linker sequences described
herein). In yet other embodiments, two or more Gly/Ser linkers are incorporated in series
in a peptide linker. In one embodiment, a peptide linker of the invention comprises at
least aportion of an upper hinge region (e.g., derived from an 1gGl, 1gG2, 1gG3, or 1gG4
molecule), at least a portion of a middle hinge region (e.g., derived from an 1gGl, 1gG2,
1gG3, or 1gG4 molecule) and a series of Gly/Ser amino acid residues (e.g., a Gly/Ser
linker such as (Gly ,Ser),) (SEQ ID NO: 195)).

A particular type of linker which can be present in an heterologous moiety, for
example an activatable clotting factor, is herein referred to as a "cleavable linker" which
comprises a heterologous protease-cleavage site (e.g., a factor Xla or thrombin cleavage
site) that is not naturally occurring in the clotting factor and which can include additional
linkers on either the N terminal of C terminal or both sides of the cleavage site.
Exemplary locations for such sites include, eg., placement between a heavy chain of a
clotting factor zymogen and alight chain of a clotting factor zymogen.

Peptide linkers can be introduced into polypeptide sequences using techniques
known 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.

I11. C Protease Cleavage Site

In some embodiments, a chimeric molecule can comprise a protease cleavage site
linking, for example, alight chain of a clotting factor zymogen and a heavy chain of the
clotting factor zymogen (e.g., FVII). A protease-cleavage site linking a light chain of a
clotting factor zymogen and a heavy chain of the clotting factor zymogen can be selected
from any protease-cleavage site known in the art. In one embodiment, the protease-
cleavage site is cleaved by a protease selected from the group consisting of factor Xla,
factor Xlla, kallikrein, factor Vila, factor 1Xa, factor Xa, factor Ila (thrombin), and any

combinations thereof. The protease-cleavage sites alow the light chain and the heavy
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chain of the clotting factor to be cleaved and dissociated from each other at the site of
injury. Exemplary FXla cleavage sites include, eg., KLTR (SEQ ID NO: 217), DFTR
(SEQ ID NO: 218), TQSFNDFTR (SEQ ID NO: 219) and SVSQTSKLTR (SEQ ID NO:
220). Exemplary thrombin cleavage sites include, e.g., DFLAEGGGVR (SEQ ID NO:
221), TTKIKPR (SEQ ID NO: 222), LVPRG (SEQ ID NO: 223) and ALRPR (SEQ ID
NO: 224).

In some embodiments, the protease-cleavage site can be combined with an
intracellular processing site for efficient cleavage and activation. For example, an
activatable clotting factor in the chimeric molecule can comprise a heterodimer, which
comprises a light chain of a clotting factor associated with a heavy chain of the clotting
factor by a covalent bond, wherein the N-terminus of the heavy chain of the clotting
factor is linked to a protease-cleavage site. The protease-cleavage site can be cleaved off
a the site of coagulation, thus activating the clotting factor. Such constructs can be
designed by inserting an intracellular processing site between the light chain of the
clotting factor zymogen and the protease-cleavage site, which is linked to the heavy chain
of the clotting factor zymogen. The intracellular processing site inserted therein can be
processed (cleaved) by an intracellular processing enzyme upon expression in a host cell,
thereby alowing formation of azymogen-like heterodimer.

Examples of the intracellular processing enzymes include furin, a yeast Kex2,
PCSK1 (aso known as PCl/Pc3), PCSK2 (adso known as PC2), PCSK3 (aso known as
furin or PACE), PCSK4 (also known as PC4), PCSK5 (also known as PC5 or PC6),
PCSK6 (also known as PACE4), or PCSK7 (also known as PC7/LPC, PC8, or SPC7).
Other processing sites are known in the art. In constructs that include more than one

processing or cleavage site, it will be understood that such sites can bethe same or different.

V. Methods of Preparation
The present disclosure aso provides a nucleic acid molecule or a set of nucleic
acid molecules encoding (i) a GPlIb/llla antibody or antigen-binding molecule thereof
disclosed herein, or (ii) any of the chimeric molecules disclosed herein, or (iii) a
complement thereof. ‘
In one embodiment, the invention includes a nucleic acid molecule encoding a
polypeptide chain, which comprises a light chain of a clotting factor {e.g., FVII, FIX, or

FX), aheterologous moiety {e.g., ahalf-life extending moiety), an intracellular processing
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site, a heavy chain of the clotting factor (eg., FVII, FIX, or FX), and atargeting moiety
which binds to a platelet (eg., an anti-GPlIb/Illa antibody or antigen-binding molecule
thereof). In another embodiment, the nucleic acid molecule of the invention encodes a
polypeptide chain comprising a light chain of a clotting factor (eg., FVII, FIX, or FX), a
targeting moiety which binds to a platelet (eg., an anti-GPlIb/Illa antibody or antigen-
binding molecule thereof), an intracellular processing site, a heavy chain of the clotting
factor (eg., FVII, FIX, or FX), and a heterologous moiety (eg., a haf-life extending
moiety). In other embodiments, the nucleic acid molecule encodes a polypeptide chain
comprising a light chain of a clotting factor (eg., FVII, FIX, or FX), an intracellular
processing site, a heavy chain of the clotting factor (eg., FVII, FIX, or FX), a
heterologous moiety (eg., a half-life extending moiety), and a targeting moiety which
binds to a platelet (e.g., an anti-GPlIb/Il1a antibody or antigen-binding molecule thereof).
In some embodiments, the nucleic acid molecule encodes a polypeptide chain comprising
alight chain of aclotting factor (eg., FVII, FIX, or FX), an intracellular processing site, a
heavy chain of the clotting factor (eg., FVII, FIX, or FX), atargeting moiety which binds
to aplatelet (eg., an anti-GPlIb/Il1a antibody or antigen-binding molecule thereof), and a
heterologous moiety (e.g., ahalf-life extending moiety).

[0276] In some embodiments, the nucleic acid molecule comprises a set of nucleotide
sequences, a first nucleotide sequence encoding a first polypeptide chain comprising a
light chain of a clotting factor (e.g., FVII, FIX, or FX) and a heterologous moiety (eg., a
half-life extending moiety) and a second nucleotide sequence encoding a second
polypeptide chain comprising a heavy chain of the clotting factor (eg., FVII, FIX, or FX)
and a targeting moiety which binds to a platelet (eg., an anti-GPIlb/llla antibody or
antigen-binding molecule thereof). In other embodiments, the nucleic acid molecule
comprises a set of nucleotide sequences, a first nucleotide sequence encoding a first
polypeptide: chain comprising a light chain of a clotting factor (eg., FVII, FIX, or FX)
and a targeting moiety which binds to a platelet (eg., an anti-GPllb/llla antibody or
antigen-binding molecule thereof) and a second nucleotide sequence encoding a second
polypeptide chain comprising a heavy chain of the clotting factor (e.g., FVII, FIX, or FX)
and a heterologous moiety (e.g., ahalf-life extending moiety). In other embodiments, the
nucleic acid molecule comprises a set of nucleotide sequences, a first nucleotide sequence
encoding a light chain of a clotting factor (eg., FVII, FIX, or FX) and a second
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nucleotide sequence encoding a heavy chain of the clotting factor (eg., FVII, FIX, or
FX), a heterologous moiety (e.g., a half-life extending moiety), and a targeting moiety
which binds to a platelet (e.g., an anti-GPIlb/llla antibody or antigen-binding molecule
thereof). In some embodiments, the nucleic acid molecule comprises a set of nucleotide
sequences, a first nucleotide sequence encoding a light chain of a clotting factor (e.g.,
FVII, FIX, or FX) and a second nucleotide sequence encoding a heavy chain of the
clotting factor (e.g., FVII, FIX, or FX), atargeting moiety which binds to a platelet (e.g.,
an anti-GPllIb/illa antibody or antigen-binding molecule thereof), and a heterologous
moiety (e.g., ahalf-life extending moiety).

Also provided are a vector or a set of vectors comprising such nucleic acid
molecule or the set of the nucleic acid molecules or a complement thereof, as well as a
host celi comprising the vector.

The instant disclosure also provides a method for producing a GPIIb/I11a antibody
or antigen-binding molecule thereof or chimeric molecule disclosed herein, such method
comprising culturing the host cell disclosed herein and recovering the antibody, antigen-
binding molecule thereof, or the chimeric molecule from the culture medium.

A variety of methods are available for recombinantly producing a GPlIb/Illa
antibody or antigen-binding molecule thereof disclosed herein, or a chimeric molecule
disclosed herein. It will be understood that because of the degeneracy of the code, a
variety of nucleic acid sequences will encode the amino acid sequence of the polypeptide.
The desired polynucleotide can be produced by de novo solid-phase DNA synthesis or by
PCR mutagenesis of an earlier prepared polynucleotide.

Oligonucleotide-mediated -mutagenesis is one method for preparing a substitution,
in-frame insertion, or ateration (e.g., altered codon) to introduce a codon encoding an
amino acid substitution (e.g., into a GPIIb/llla antibody variant). For example, the
starting polypeptide DNA is atered by hybridizing an oligonucleotide encoding the
desired mutation to a single-stranded DNA template. After hybridization, a DNA
polymerase is used to synthesize an entire second complementary strand of the template
that incorporates the oligonucleotide primer. 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 GPIIb/Il1a antibody or antigen-binding

molecule thereof disclosed herein, or any of the chimeric molecules disclosed herein.
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[0281] For recombinant production, a polynucleotide sequence encoding a polypeptide
(e.g., aGPIlb/llla antibody or antigen-binding molecule thereof disclosed herein, or any
of the chimeric molecules disclosed herein) is inserted into an appropriate expression
vehicle, i.e, a vector which contains the necessary elements for the transcription and
trandlation of the inserted coding sequence, or in the case of an RNA vira vector, the
necessary elements for replication and translation.

[0282] The nucleic acid encoding the polypeptide (e.g., a GPIIb/llla antibody or antigen-
binding molecule thereof disclosed herein, or any of the chimeric molecules disclosed
herein) is inserted into the vector in proper reading frame. The expression vector is then
transfected into a suitable target cell which will express the polypeptide. Transfection
techniques known in the art include, but are not limited to, calcium phosphate
precipitation (Wigler et al. 1978, Cell 14:725) and electroporation (Neumann et al. 1982,
EMBO J. 1:841). A variety of host-expression vector systems can be utilized to express
the polypeptides described herein: (e.g., a GPllb/llla antibody or antigen-binding
molecule thereof disclosed herein, or any of the chimeric molecules disclosed herein) in
eukaryotic cells. In one embodiment, the eukaryotic cell is an anima cell, including
mammalian cells (e.g., 293 cells, PerC6, CHO, BHK, Cos, HelLa cells). When the
polypeptide is expressed in a eukaryotic cell, the DNA encoding the polypeptide (e.g., a
GPIlIb/llla antibody or antigen-binding molecule thereof disclosed herein, or any of the
chimeric molecules disclosed herein) can also code for a signal sequence that will permit
the polypeptide to be secreted. One skilled in the art will understand that while the
polypeptide is trandlated, the signal sequence is cleaved by the cell to form the mature
chimeric molecule. Various signal sequences are known in the art, e.g., native FVII signa
sequence, native FIX signal sequence, native FX signa sequence, native GPIIb signal
sequence, native GPIlla signal sequence, and the mouse IgK light chain signa sequence.
Alternatively, where a signal sequence is not included, the polypeptide (e.g., a GPIlb/llla
antibody or antigen-binding molecule thereof disclosed herein, or any of the chimeric
molecules disclosed herein) can be recovered by lysing the cells.

[0283] The GPlIb/llla antibody or antigen-binding molecule thereof disclosed herein, or
any of the chimeric molecules disclosed herein can be synthesized in atransgenic 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 genome.. Because this
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gene is present in germline 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 (Wagner et al. 1981, Proc. Natl.
Acad. Sci. USA 78:6376; McKnight et al. 1983, Cell 34:335; Brinster et al. 1983, Nature
306:332; Ritchie et al. 1984, Nature 312:517; Baldassarre et al. 2003, Theriogenology
59:831; Robl et al. 2003, Theriogenology 59:107; Malassagne et al. 2003,
Xenotransplantation 10: 267).

[0284] The expression vectors can encode for tags that permit for easy purification or
identification of the recombinantly produced polypeptide. Examples include, but are not
limited to, vector pUR278 (Ruther et al. 1983, EMBO J 2:1791) in which the polypeptide
{e.g., a GPlIb/Illa antibody or antigen-binding molecule thereof disclosed herein, or any
of the chimeric molecules disclosed herein) coding sequence can be ligated into the
vector in frame with the lac z coding region so that a hybrid polypeptide is produced;
pGEX vectors can be used to express proteins with a glutathione S-transferase (GST) tag.
These proteins are usualy soluble and can easily be purified from cells by adsorption to
glutathione-agarose beads followed by elution in the presence of free glutathione. The
vectors include cleavage sites, e.g., for PreCission Protease (Pharmacia, Peapack, N. J.)
for easy removal of the tag after purification.

[6285] For the purposes of this invention, numerous expression vector systems can be
employed. These expression vectors are typicaly replicable in the host organisms either
as episomes or as an integral part of the host chromosoma DNA. Expression vectors can
include expression control sequences including, but not limited to, promoters {eg.,
naturally-associated or heterologous promoters), enhancers, signal sequences, splice
signals, enhancer elements, and transcription termination sequences. Preferably, the
expression control sequences are eukaryotic promoter systems in vectors capable of
transforming or transfecting eukaryotic host cells. Expression vectors can also utilize
DNA eements which are derived from anima viruses such as bovine papilloma virus,
polyoma virus, adenovirus, vaccinia virus, baculovirus, retroviruses (RSV, MMTV or
MOMLV), cytomegaovirus (CMV), or SV40 virus. Others involve the use of

polycistronic systems with internal ribosome binding sites
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Commonly, expression vectors contain selection markers (eg., ampicillin-
resistance, hygromycin-resistance, tetracycline resistance or neomycin resistance) to
permit detection of those cells transformed with the desired DNA sequences (see, eg.,
Itakura et al, U.S. Patent No. 4,704,362). Cells which have integrated the DNA into their
chromosomes can be selected by introducing one or more markers which allow selection
of transfected host cells. The marker can 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 directly linked to the DNA sequences to be
expressed, or introduced into the same cell by cotransformation.

An examplary 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 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,
transfection in cells, followed by selection in G418 containing medium and methotrexate
amplification. Vector systems are also taught in U.S. Pat. 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, eqg., > 30 pg/cell/day. Other exemplary vector systems are
disclosed e.g., inU.S. Patent No. 6,413,777.

In other embodiments, polypeptides of the invention (e.g., a GPIIb/Il1a antibody
or antigen-binding molecule thereof disclosed herein, or any of the chimeric molecules
disclosed herein) can be expressed using polycistronic constructs. In these expression
systems, multiple gene products of interest such as multiple polypeptides of multimer
binding protein can 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. 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 can be used to
effectively produce the full range of polypeptides disclosed in the instant application.

More generally, once the vector or DNA sequence encoding a polypeptide has

been prepared, the expression vector can be introduced into an appropriate host cell. That
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is, the host cells can 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, transfection (including electrophoresis and electroporation),
protoplast fusion, calcium phosphate precipitation, cell fusion with enveloped DNA,
microinjection, and infection with intact virus. See, Ridgway, A. A. G. "Mammalian
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 electroporation. The transformed 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), flow cytometry,
immunohistochemistry, and the like.

[0290] As used herein, the term "transformation” refers in a broad sense to the
introduction of DNA into arecipient host cell that changes the genotype and consequently
results in a change in the recipient cell.

[0291] Along those same lines, "host cells' refers to cells that have been transformed
with vectors constructed using recombinant DNA techniques and encoding at least one
heterologous 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' can mean either from spun down whole cells, or from the
cell culture containing both the medium and the suspended cells.

[0292] In one embodiment, a host cell endogenously expresses an enzyme (or the
enzymes) necessary to cleave a sckc linker (e.g., if such alinker is present and contains
intracellular processing site(s)) during processing to form the mature polypeptide. During
this processing, the scFc linker can be substantially removed to reduce the presence of
extraneous amino acids. In another embodiment of the invention, a host cell is
transformed to express one or more enzymes which are exogenous to the cell such that
processing of a sckc linker occurs or isimproved.

[0293] In one embodiment an enzyme which can be endogenously or exogenously
expressed by a cell is a member of the furin family of enzymes. Complete cDNA and
amino acid sequences of human furin (i.e, PACE) were published in 1990, Van den
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Ouweland A M et a. (1990) Nucleic Acids Res. 18:664; Erratum in: Nucleic Acids Res.
18:1332 (1990). U.S. Pat. No. 5,460,950, issued to Barr et a., 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. U.S.
Pat. No. 5,935,815, 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 members in the
mammalian furin/ subtilisin/Kex2p-like proprotein convertase (PC) family in addition to
PACE are reported to include PCSK1 (also known as PCl/Pc3), PCSK2 (aso known as
PC2), PCSK3 (also known as furin or PACE), PCSK4 (aso known as PC4), PCSK5 (also
known as PC5 or PC6), PCSK6 (aso known as PACE4), or PCSK7 (also known as
PC7/LPC, PC8, or SPC7). While these various members share certain conserved overall
structural features, they differ in their tissue distribution, subcellular localization,
cleavage specificities, and preferred substrates. For a review, see Nakayama K (1997)
Biochem J. 327:625-35. Similar to PACE, these proprotein convertases generally include,
beginning from the amino terminus, a signal peptide, a propeptide (that can be
autocatalytically cleaved), a subtilisin-like catalytic domain characterized by Asp, His,
Ser, and Asn/Asp residues, and a Homo B domain that is aso essential for catalytic
activity and characterized by an Arg-Gly-Asp (RGD) sequence. PACE, PACE4, and PC5
also include a Cys-rich domain, the function of which is unknown. In addition, PC5 has
isoforms with and without atransmembrane domain; these different isoforms are known
as PC5B and PC5A, respectively. Comparison between the amino acid sequence of the
catalytic domain of PACE and 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 PCL/PC3; 54
percent for PC2; and 51 percent for LPC/PC7/PC8/SPC7. Nakayama K (1997) Biochem
J. 327:625-35.

[0294] PACE and PACE4 have been reported to have partially overlapping but distinct
substrates. In particular, PACE4, in striking contrast to PACE, has been reported to be
incapable of processing the precursor polypeptide of FIX. Wasley et al. (1993) J. Biol.
Chem. 268:8458-65; Rehemtulla et al. (1993) Biochemistry. 32:1 1586-90. U.S. Pat. No,.
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5,840,529, discloses nucleotide and amino acid sequences for human PC7 and the notable
ability of PC7, as compared to other PC family members, to cleave HIV g;:160 to gpt20
and gp41.

Nucleotide and amino acid sequences of rodent PCS were first described as PC5
by Lusson el al. (1993) Proc Natl Acad Sci USA 90:6691-5 and as PC6 by Nakagawa €l
al (1993) J Biochem (Tokyo) 113:132-5. U.S. Pat. No. 6,380,171 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.

Genes encoding the polypeptides of the invention (e.g., a GPlIb/llla antibody or
antigen-binding molecule thereof disclosed herein, or any of the chimeric molecules
disclosed herein) can aso 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-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 transformation,
include members of the enterobacteriaceae, such as strains of Escherichia coli or
Salmonella; Bacillaceae, such as Bacillus subtilis; Pneumococcus, Streptococcus, and
Haemophilus influenzae. It will further be appreciated that, when expressed in bacteria,
the polypeptides typically become part of incluson bodies. The polypeptides must be
isolated, purified and then assembled into functional molecules.

In addition to prokaryates, eukaryotic microbes can also be used. Saccharomyces
cerevisiae, or common baker's yeast, is the most commonly used 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,
10:157 (1980)) is commonly used. This plasmid already contains the TRP1 gene which
provides a selection marker for a mutant strain of yeast lacking the ability to grow in
tryptophan, for example ATCC No. 44076 or PEP4-1 (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 of tryptophan.

Other yeast hosts such Pichia can aso be employed. Yeast expression vectors

having expression control sequences {e.g., promoters), an origin of replication.
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termination sequences and the like as desired. Typical promoters include 3-
phosphoglycerate kinase and other glycolytic enzymes. Inducible yeast promoters
include, among others, promoters from acohol dehydrogenase, isocytochrome C, and
enzymes responsible for methanol, maltose, and galactose utilization.

[0300] Alternatively, polypeptide-coding nucleotide sequences can be incorporated in
transgenes for introduction into the genome of a transgenic anima and subsequent
expression in the milk of the transgenic animal (see, e.g., U.S. Patent Nos. 5,741,957,
5,304,489; and 5,849,992). Suitable transgenes include coding sequences for polypeptides
in operable linkage with a promoter and enhancer from a mammary gland specific gene,
such as casein or beta lactoglobulin.

[0301] In vitro production alows scale-up to give large amounts of the desired
polypeptides. Techniques for mammalian cell cultivation under tissue culture conditions
are known in the art and include homogeneous suspension culture, e.g. in an airlift reactor
or in.a continuous stirrer reactor, or 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, chromatography over
DEAE-cdlulose or (immuno-)affinity chromatography, eg., after preferentia
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) can
optionally be attached or included within the polypeptide sequence to facilitate
downstream purification.

[0302] Once expressed, the chimeric molecules can be purified according to standard
procedures of the art, including -ammonium sulfate precipitation, affinity column
chromatography, HPLC purification, gel electrophoresis and the like (see generally
Scopes, Protein Purification (Springer-Verlag, N.Y., (1982)) and see specifically the
methods used in the instant Examples. Substantially pure proteins of at least about 90 to
95% homogeneity are preferred, and 98 to 99% or more homogeneity most preferred, for

pharmaceutical uses.

V. Methods of Use
[0303] The present disclosure also provides is a pharmaceutical composition comprising

(i) aGPIlb/llla antibody or antigen-binding molecule thereof disclosed herein;
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(i) a chimeric molecule disclosed herein;

(iii) anucleic acid molecule or the set of nucleic acid molecules disclosed herein;

(iv) avector or set of vectors disclosed herein; or

(v) any combinations thereof,
and a pharmaceutically acceptable carrier.

In some embodiments, administering (i) a chimeric molecule disclosed herein, (ii)
anucleic acid molecule or a set of nucleic acid molecules disclosed herein, (iii) a vector
or a set of vectors disclosed herein, or (iii) a pharmaceutical composition disclosed
herein, can be used, for example, to reduce the frequency or degree of a bleeding episode
in asubject in need, and/or reducing or preventing an occurrence of ableeding episode in
a subject in need thereof In some embodiments, the subject has developed or has a
tendency to develop an inhibitor against treatment with FVIII, FIX, or both. In some
embodiments, the inhibitor against FVIII or FIX is aneutralizing antibody against FVIII,
FIX, or both.

In some embodiments, the bleeding episode can be caused by a blood coagulation
disorder, for example, hemophilia A or hemophilia B. In other embodiments, the bleeding
episode can be derived from hemarthrosis, muscle bleed, ora bleed, hemorrhage,
hemorrhage into muscles, ora hemorrhage, trauma, trauma capitis, gastrointestinal
bleeding, intracranial hemorrhage, intra-abdominal hemorrhage, intrathoracic
hemorrhage, bone fracture, central nervous system bleeding, bleeding in the
retropharyngeal - space, bleeding in the retroperitoneal space, bleeding in the illiopsoas
sheath, or any combinations thereof. In certain embodiments, the subject is a human
subject.

The instant disclosure also provides:

() a method to target a therapeutic or prophylactic agent (eg., a clotting factor
such as FVII) to the surface of platelets, wherein the method comprises fusing the agent
to one of the GPIIb/Il1a antibodies or antigen-binding molecules thereof disclosed herein;

(b) amethod to increase the activity of atherapeutic or prophylactic agent (eg., a
clotting factor such as FVII) comprising fusing the agent to a GPlIb/Illa antibody or

antigen-binding molecule thereof disclosed herein; or.
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(c) a method to improve the pharmacokinetic properties of a clotting factor
comprising fusing the clotting factor to the GPIlIb/Illa antibody or antigen-binding
molecule thereof disclosed herein.

[0307} In some embodiments, these methods further comprise fusing or conjugating the
clotting factor and/or the GPlIb/llla antibody or antigen-binding molecule thereof
disclosed herein to a half-life extending moiety. In some embodiments, the therapeutic or
prophylactic agent isFVil, FIX, or FX.

[0308] The present disclosure also provides a method of measuring the level of platelets
in plasma of a subject in need thereof comprising contacting the GPIIb/Illa antibody or
antigen binding molecule thereof disclosed herein with the plasma from the subject and
measuring the level of platelets in plasma. This method can further comprise fusing or
conjugating the clotting factor and/or the GPIlb/Il1a antibody or antigen-binding molecule
thereof disclosed herein to a detectable heterologous moiety, for example, a fluorescent
molecule or aradionuclide.

[0309] The invention also relates to a method of treating, ameliorating, or preventing a
hemostatic disorder to a subject comprising administering a therapeutically effective
amount of a chimeric molecule of the invention which comprises a clotting factor. The
treatment, amelioration, and prevention by the chimeric molecule can be a bypass
therapy. The subject in the bypass therapy can have aready developed an inhibitor to a
clotting factor, e.g., FVIII or FIX, or is subject to developing a clotting factor inhibitor.
Compositions for administration to a subject include nucleic acid molecules which
comprise anucleotide sequence encoding a chimeric molecule the invention.

[0310] In one embodiment, a chimeric molecule composition of the invention is
administered in combination with at least one other agent that promotes hemostasis. Asan
example, but not as a limitation, hemostatic agent can include FV, FVII, FVIII, FIX, FX,
FXI, EXII, FEXII, prothrombin, or fibrinogen or activated forms of any of the preceding.
The clotting factor or hemostatic agent can also include anti-fibrinolytic drugs, e.g.,
epsilon-amino-caproic  acid, tranexamic acid.

[0311] In one embodiment, the composition (e.g., the polypeptide or nucleic acid
molecule encoding the polypeptide) is one in which the clotting factor is present in
activatable form when administered to a subject. Such an activatable molecule can be

activated in vivo at the site of clotting after administration to a subject.
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[0312] The chimeric molecule of the invention can be administered intravenously,
subcutaneously, intramuscularly, or via any mucosal surface, eg., oraly, sublingualy,
buccally, sublingually, nasally, rectally, vaginally or via pulmonary route. The chimeric
molecule can be implanted within or linked to a biopolymer solid support that allows for
the slow release of the chimeric molecule to the desired site.

[0313] For oral administration, the pharmaceutical composition can take the form of
tablets or capsules prepared by conventiona means. The composition can aso 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-agueous vehicles (eg., amond oil, oily
esters, ethyl alcohol, or fractionated vegetable oils), and preservatives (eg., methyl or
propy! -p-hydroxybenzoates or sorbic acid). The preparations can aso include flavoring,
coloring and sweetening agents. Alternatively, the composition can be presented as a dry
product for constitution with water or another suitable vehicle. For buccal and sublingual
administration the composition can take the form of tablets, lozenges or fast dissolving
films according to conventional protocols. For administration by inhalation, the chimeric
molecules for use according to the present invention are conveniently delivered in the
form of an aerosol spray from a pressurized pack or nebulizer (eg., in PBS), with a
suitable propellant.

[0314] In one embodiment, the route of administration of the polypeptides of the
invention is parentera. The term parenteral as used herein includes intravenous,
intraarterial,  intraperitoneal,  intramuscular, subcutaneous, rectal or vagina
administration. The intravenous form. of parentera administration is preferred. While all
these forms of administration are clearly contemplated as being within the scope of the
invention, a form for administration would be a solution for injection, in particular for
intravenous or intraarterial injection or drip. Usually, a suitable pharmaceutical
composition for injection can comprise a buffer (eg., acetate, phosphate or citrate buffer),
a surfactant (e.g. polysorbate), optionally a stabilizer agent (eg., human abumin), etc.
However, in other methods compatible with the teachings herein, the 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.
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[0315] Preparations for parenteral administration include sterile aqueous or non-agueous
solutions, suspensions, and emulsions. Examples of non-aqueous solvents are propylene
glycol, polyethylene glycol, vegetable oils such as olive ail, 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-O.IM and
preferably 0.05M phosphate buffer or 0.8% saine. Other common parenteral vehicles
include sodium phosphate solutions, Ringer's dextrose, dextrose and sodium chloride,
lactated Ringer's, or fixed oils. Intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers, such as those based on Ringer's dextrose, and the
like. Preservatives and other additives can also be present such as for example,
antimicrobials, antioxidants, chelating agents, and inert gases and the like.

[0316] 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 manufacture and storage and will
preferably be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (eg., glycerol, propylene glycol, and liquid polyethylene
glycol, and the like), and suitable mixtures thereof. The proper fluidity 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.

[0317] Prevention of the action of microorganisms can be achieved by various
antibacterial and ‘antifungal agents, for example, parabens, chlorobutanol, phenal,
ascorbic acid, thimerosal and the like. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols, 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 monostearate and gelatin.

[0318] In any case, sterile injectable solutions can be prepared by incorporating an active
compound (e.g., apolypeptide by itself or in combination with other active agents) in the
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required amount in an appropriate solvent with one or a combination of ingredients
enumerated herein, asrequired, followed by filtered sterilization. Generally, dispersions
are prepared by incorporating the active 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 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 can 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 subject suffering from, or predisposed to clotting disorders.

[0319] The pharmaceutical composition can aso be formulated for rectal administration
as a suppository or retention enema, e.g., containing conventional suppository bases such
as cocoa butter or other glycerides.

[0320] Effective doses of the compositions of the present invention, for the treatment of
conditions vary depending upon many different factors, including means of
administration, target site, physiologica state of the patient, whether the patient is human
or an animal, other medications administered, and whether treatment is prophylactic or
therapeutic. Usually, the patient is a human but non-human mammals including
transgenic mammals can also be treated. Treatment dosages can be titrated using routine
methods known to those of skill in the art to optimize safety and efficacy.

[0321] In one embodiment, the dose of a biologically active moiety (e.g., comprising
FVI1), can range from about 90 to 270 pg/kg or 0.090 to 0.270 mg/kg. In another
embodiment, the dose of a biologicaly active moiety (e.g., comprising FX), can range
from about 1ug/kg to 400mg/kg.

[0322] Dosages can range from 1000 pg/kg to 0.1 ng/kg body weight. In one
embodiment, the dosing range is lug/kg to 100 pg/kg. The protein can be administered
continuously or at specific timed intervals. In vitro assays can be employed to determine
optimal dose ranges and/or schedules for administration. In vitro assays that measure
clotting factor activity are known in the art, e.g., STA-CLOT VllarTF clotting assay.
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Additionally, effective doses can be extrapolated from dose-response curves obtained
from animal models, eg., ahemophiliac dog (Mount et al. 2002, Blood 99: 2670).

[0323] Doses intermediate in the above ranges are also intended to be within the scope of
the invention. Subjects can be administered such doses daily, on alternative days, weekly
or according to any other schedule determined by empirical analysis. An exemplary
treatment entails administration in multiple dosages over aprolonged period, for example,
of a least six months. In some methods, two or more polypeptides can be administered
simultaneoudly, in which case the dosage of each polypeptide administered falls within
the ranges indicated.

[0324] Polypeptides of the invention can be administered on multiple occasions. Intervals
between single dosages can be daily, weekly, monthly or yearly. Intervals can aso be
irregular as indicated by measuring blood levels of modified polypeptide or antigen in the
patient. Alternatively, polypeptides can be administered as a sustained release
formulation, in which case less frequent administration isrequired. Dosage and frequency
vary depending on the half-life bf the polypeptide in the patient.

[0325] The dosage and frequency of administration can vary depending on whether the
treatment is prophylactic or therapeutic. In prophylactic applications, compositions
containing the polypeptides of the invention or a cocktail thereof are administered to a
patient not aready 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 along period
of time. Some patients continue to receive treatment for the rest of their lives.

[0326] Polypeptides of the invention can optionally be administered in combination with
other agents that are effective in treating the disorder or condition in need of treatment
(e.g., prophylactic or therapeutic).

[0327] Asused herein, the administration of polypeptides of the invention in 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 the various components of the combined therapeutic
regimen can be timed to enhance the overall effectiveness of the treatment. A skilled

artisan (e.g., a physician) would be readily be able to discern effective combined
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therapeutic regimens without undue experimentation based on the selected adjunct
therapy and the teachings of the instant specification.

It will further be appreciated that the polypeptides of the instant invention can be
used in conjunction or combination with an agent or agents (e.g., to provide a combined
therapeutic regimen). Exemplary agents with which a polypeptide of the invention can be
combined include agents that represent the current standard of care for a particular
disorder being treated. Such agents can 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 which isintended for use as a therapeutic.

The amount of agent to be used in combination with the polypeptides of the
instant invention can vary by subject or can be administered according to what is known
in the art. See for example, Bruce A Chabner et al, Antineoplastic Agents, in Goodman
& Gilman's The Pharmacological Basis of Therapeutics 1233-1287 ((Hardman et al, eds.,
O9th ed. 1996). In another embodiment, an amount of such an agent consistent with the
standard of care is administered.

As previously discussed, the polypeptides of the present invention, can be
administered in a pharmaceutically effective amount for the in vivo treatment of clotting
disorders. In this regard, it will be appreciated that the polypeptides of the invention can
be formulated to facilitate administration and promote stability of the active agent.
Preferably, pharmaceutical compositions in accordance with the present invention
comprise a pharmaceutically acceptable, non-toxic, sterile carrier such as physiological
saline, non-toxic buffers, preservatives and the like. Of course, the pharmaceutical
compositions of the present invention can be administered in single or multiple doses to
provide for a pharmaceutically effective amount of the polypeptide.

In one embodiment, a chimeric molecule of the invention is administered as a
nucleic acid molecule. Nucleic acid molecules can be administered using techniques
known in the art, including via vector, plasmid, liposome, DNA injection, electroporation,
gene gun, intravenoudly injection or hepatic artery infusion. Vectors for use in gene
therapy embodiments are known in the art.

In keeping with the scope of the present disclosure, the chimeric molecule of the

invention can be administered to a human or other anima in accordance with the
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aforementioned methods of treatment in an amount sufficient to produce a therapeutic or
prophylactic effect.

[0333} The chimeric molecules 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 not limited to,
hemostatic disorders.

[0334] 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 molecule of the invention.

[0335] The chimeric molecules of the invention treat or prevent a hemostatic disorder by
promoting the formation of a fibrin clot. The chimeric molecule 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. A chimeric molecule of the invention
can be used to treat hemostatic disorders, e.g., those known to be treatable with the
particular clotting factor present in the chimeric molecule. The hemostatic disorders that
can betreated by administration of the chimeric molecule 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 structural
abnormalities in fibrinogen, prothrombin, Factor V, Factor VI, Factor X, or Factor XIII.

[0336] In one embodiment, the hemostatic disorder is an inherited disorder. In one
embodiment, the subject has hemophilia A, and the chimeric molecule comprises
activated or protease-activatable FVII linked to or associated with.a GPIIb/Il1a antibody
or antigen-binding molecule thereof and a half-life extending heterologous moiety. In
another embodiment, the subject has hemophilia A and the chimeric molecule comprises
activated or protease-activatable FVII linked to or associated with a GPIIb/Il1a antibody
or antigen-binding molecule thereof and a half-life extending heterologous moiety. In
other embodiments, the subject has hemophilia B and the chimeric molecule comprises
activated or protease-activatable FVII or FX linked to or associated with a GPIlb/llla
antibody or antigen-binding molecule thereof and a half-life extending heterologous
moiety. In some embodiments, the subject has inhibitory antibodies to FVIII or FVlilia
and the chimeric molecule comprises activated or protease-activatable FVII linked to or
associated with a GPIIb/l11a antibody or antigen-binding molecule thereof and a half-life
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extending heterologous moiety. In yet other embodiments, the subject has inhibitory
antibodies against FIX or FIXa and the chimeric molecule comprises activated or
protease-activatable FVII linked to or associated with a GPIIb/Illa antibody or antigen-
binding molecule thereof and a half-life extending heterologous moiety. In still other
embodiments, the subject has inhibitory antibodies to FVIII or FVIlla and the chimeric
molecule comprises activated or protease-activatable FX linked to or associated with a
GPIIb/Illa antibody or antigen-binding molecule thereof and a half-life extending
heterologous moiety. In certain embodiments, the subject has inhibitory antibodies
against FIX or FIXa and the chimeric molecule comprises activated or protease-
activatable FX linked to or associated with a GPIIb/Illa antibody or antigen-binding
molecule thereof and a half-life extending heterologous moiety.

[0337] Chimeric molecules of the invention comprising a clotting factor (eg., FVII) can
be used to prophylactically treat a subject with ahemostatic disorder. Chimeric molecules
of the invention comprising a clotting factor (eg., FVII) can be used to treat an acute
bleeding episode in a subject with a hemostatic disorder.

[0338] In one embodiment, the hemostatic disorder is the result of a deficiency in a
clotting factor, eg., FVII, FIX, or FVIII. In another embodiment, the hemostatic disorder
can be the result of a defective clotting factor. 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 example, 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 (eg.
cancer chemotherapy).

[0339] The invention also relates to methods of treating a subject who 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 hemostatic agent comprising administering a therapeutically effective amount of
a least one chimeric molecule 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 molecule of the invention can be administered prior to or after
surgery as a prophylactic. The chimeric molecule of the invention can be administered

during or after surgery to control an acute bleeding episode. The surgery can include, but
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is not limited to, liver transplantation, liver resection, or stem cell transplantation. In
another embodiment, the chimeric molecule of the invention can be used to treat a subject
having an acute bleeding episode who does not have a hemostatic disorder. The acute
bleeding episode can result from severe trauma, e.g., surgery, an automobile accident,
wound, laceration gun shot, or any other traumatic event resulting in uncontrolled
bleeding.

[0340] Having now described the present invention in detail, the same will be more
clearly understood by reference to the following examples, which are included herewith
for purposes of illustration only and are not intended to be limiting of the invention. All
patents and publications referred to herein are expressly incorporated by reference in their

entireties.
Examples

General Materials and Methods

[0341] In general, the practice of the present invention employs, unless otherwise
indicated, conventional techniques of chemistry, biophysics, molecular biology,
recombinant DNA technology, immunology (especialy, e.g., antibody technology), and
standard techniques in electrophoresis. See, eg., Sambrook, Fritsch and Maniatis,
Molecular Cloning: Cold Spring Harbor Laboratory Press (1989); Antibody Engineering
Protocols (Methods in Molecular Biology), 510, Paul, S., Humana Pr (1996); Antibody
Engineering: A Practical Approach (Practical Approach Series, 169), McCafferty, Ed., Irl
Pr (1996); Antibodies: A Laboratory Manual, Harlow et al., CS.H.L. Press, Pub. (1999);
and Current Protocols in Molecular Biology, eds. Ausubel et a., John Wiley & Sons
(1992).

Example 1

Identification and Characterization of Platelet-Targeted Antibodies

[0342] A summary of the process used for production, identification, and characterization
of antibodies against GP  b/Illa disclosed herein, and constructs derived from these
antibodies is presented in FIG. 1.

[0343] Hybridomas were generated from BALB/C mice immunized with plasmids
containing DNA sequences encoding GPIIb/Illa (SEQ ID NOs: 183 and 184) according
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to methods known in the art. Hybridomas were then screened for binding to human and
cynomolgus monkey platelets using flow cytometry, and for binding to GPIIb/llla using
Enzyme-linked immunosorbent assays (ELISA). To determine binding to human and
money platelets, gel-purified human or monkey (cynomolgus) platelets in Tyrode's buffer
were incubated with hybridoma supernatant. Following a 30 minute incubation, cells
were fixed in 1% formaldehyde. Following fixation, cells were washed in Tyrode's buffer
and a detection antibody was added (Jackson Immunoresearch goat anti-mouse 1gG-PE
conjugated). Antibody binding was detected by flow cytometry.

[8344] The binding of supernatants from hybridomas to human GPIlb/Illa (allbp) was
determined by using ELISA as follows., Costar plates (Cat. No. 3590) were coated with
100 pl/well of 5 pg/mL human GPIIb/ITla (Calbiochem Cat No. 528240) in measuring
buffer (20 mM Tris, pH 7.4, 150 mM NaCl, ImM MgCl,, and ImM MnCl,) and
incubated for 1 hour at 37°C with shaking. Wells were washed three times with TBST
using a plate washer. Blocking was perfomed using 200 pi of measuring buffer
containing 5% BSA (Bovine Serum albumin, Jackson Cat No 001 000 173) per well, and
incubating 1 hour at 37°C with shaking. 100 pl. of hybridoma supernatant were added
assay waells, incubated for 1 hour a 37°C with shaking, and washed three times with
TBST. A 1:10,000 dilution of goat anti mouse IgGHRP (Southern Biotech (Cat. No. 1010
05) in measuring buffer was added, incubated for 1 hour at 37°C with shaking, and
washed three times with TBST. HRP presence was developed using TMB and O.D. read
at 450 nm using a Molecular Devices plate reader.

[0345] The supernatants from hybridomas which tested positive in the ELISA assays
were mixed with platelets and screened for platelet activation using flow cytometry as
follows.

(a) Reagents: Citrated human whole blood; Sepharose 2B beads (GE Healthcare);
Tyrode's buffer with Img/mL BSA (no calcium); Tyrode's buffer with 5SmM CaCl,, and
Img/mL BSA; 32% paraformaldehyde (PFA) (EM Sciences); PAC1 FITC antibody (BD
Cat. No. 340507); CD62 PE antibody (BD Cat. No. 555524); ADP; SFFLRN peptide
(Anaspec, Cat. No. 24191); V.3 Fabb anti CD32 (StemCell, Cat. No. 01470).

{bi Platelet purification: A 10 mL Sepharose 2B bead column was packed and
equilibrated with 30 mL of Tyrode's buffer containing Img/mL BSA. A volume of 1to
1,5 mL of platelet-rich plasma (PRP) was loaded onto the equilibrated Sepharose column
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and alowed to enter the packed beads by gravity, followed with approximately 5mL of
Tyrode's buffer. The turbid drops, which contained the platelets, were collected.

() Assay: First, 50 pi. aliquots of hybridoma supernatant were added to assay
wells of a 96 well round bottom plate. 10 pL. of PAC1 FITC and 10 uL of CD62PE were
added to all control and assay wells. 10 uL of ADP and [0 uL of SFFLRN were added to
al control wells (no hybridoma supernatant). 10 pL. of 1V.3 inhibitor (antibody to
FcyRIIA) were added wells to see if activation was Fc or antibody mediated. Next, a 50
uL aliquot of concentrated resting platelets, which was purified as described above, was
added to al wells. Plates were incubated for 30 minutes in the dark and a room
temperature. Cells were fixed with 1% PFA (final concentration) for 10 minutes at room
tempetature (a volume of 2% PFA equal to the content of each well was added). After
fixation, samples were analyzed by flow cytometry.

[0346] The antibodies that did not activate platelets upon binding to GPIIb/ll1a (see FIG.
2B) were selected as candidates for clotting factor targeting moieties. The antibodies that
activate platelets upon binding to GPIIb/111a were excluded from selection (see FIG. 2C)

[0347] Antibodies can aso activate platelets by binding to the FcyRIIA receptor via the
Fc region (see FIG. 2D), which were not excluded from the selection because their
antigen binding portion contain no Fc region and therefore not bind to the FcyRIIA
receptor. These antibodies can be identified by blocking the FcyRIIA receptor with an
inhibitor..

[0348] FIG. 3 shows flow cytometry profiles from platelet activation assays in which
CD62p and PAC1l were detected (FIG. 3A). CD62p, aso known as P-selectin, is
expressed on the platelet surface upon platelet activation. PAC1is a pentarneric IgM that
binds to agonist-stimulated platelets, and PACLl binding is therefore indicative of
GPIlb/llla-mediated activation. Experiments were performed in the absence and presence
of an FcyRIIA receptor inhibitor (IV.3 Fab; see Naik et ah, Biochem J 310:155-162
(1995)) in order to detect antibodies capable of activating platelets indirectly via
simultaneous binding to GPIIb/Illa and to the FcyRIIA receptor (see FIG. 3B, 3C, 3D,
and 3E).

[0349] FIG. 3B shows flow cytometry profiles observed when only cell culture medium
was present, and when ADP and a PARI platelet receptor agonist peptide with amino
sequence SFLLRN (SEQ ID NO: 225) were present. FIG. 3C shows flow cytometry
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profiles corresponding to an antibody capable of activating platelets both in the presence
and absence of the FcyRIIA inhibitor monoclonal antibody. Thus, the antibody activates
platelets by direct binding to GPIIb/Illa FIG. 3D shows flow cytometry profiles
corresponding to an antibody not capable of activating platelets both in the presence and
absence of the FcyRIIA inhibitor monoclonal antibody. FIG. 3E shows flow cytometry
profiles corresponding to antibodies indirectly activating platelets, i.e., the antibodies bind
simultaneously to GPIl&/ll1b and to the FcyRIIA receptor.

[0350] The supernatants from non-activating hybridomas were subject to additional
characterization assays (i) to confirm antibody binding to human and cynomolgus
platelets, (ii) to determine antibody binding specificity for the a and/or B subunit of
GPIIb/Ila, and (iii) to determine whether the antibodies can compete with fibrinogen for
binding to platelets. Fibrinogen is the natural ligand of GPIIb/lIlla and its binding to
GPlIbllla is essential to mediate platelet aggregation. Thus, the antibodies that compete
with the binding of fibrinogen to GPIIb/Il1a were excluded from the selection.

[0351] Antibody binding to the a and/or B subunit of GPIIb/Illa was assessed using
ELISA, whereas antibody competition with fibrinogen was assessed using flow
cytometry. Antibodies determined to be non-activating (e.g., clones 34D10, 2A2, 35D1,
36A8, 4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 12B2, 38F6, 13C1, 5C4, 23C10, 37C7,
28C2, 9D6, 13A1) were clustered into 6 different groups according to the VH domain
sequence similarity, a or 3 subunit specificity, ability to compete with fibrinogen, and
relative strength of the signals measured via ELISA and flow cytometry (see TABLE 1).

TABLE 1: Platelet Specific Non-Activating Anti-GPIIb/IITa Monoclonal Antibodies

Group / Antibod ¢ SE ]

Chaiacteristicsy Antibody / Chain IDQ ~ CCD]?:]{C?)}izQCIii

1/ o subunit specific | ” HC |3 25 26 27
3No fibrinogen competition : 242 LC 4 58 29 30

34D10° | HC 1 31 32 33

LC 2 34 35 36

35D1 | HC 97 111 112 113

iC 98 114 115 116
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36A8 | HC 5 37 38 39
LC | 6 40 41 42
4B11 HC 7 43 44 45
LC 99 117 118 119
| 2/ o subunit specific. Fibrinogen 16 | HC g 46 47 48
competition 1 LC 9 49 50 51
3868 HC | 100 120 121 122
LC 101 | 123 124 125
21F10 {HC 102 126 127 128
LC 103 | 129 130 131
38A8 | HC |10 253 a4
LC 1 55 56 57
"3/ o subunit specifie. Fibrinogen ey THC TSS9 60
competition. Low ELISA signal v LC 13 61 62 63
flow cytometry '
4 / B subunit specific. No 12B2° | HC 14 64 65 66
fibrinogen competition .C 15 67 68 69
38F6 | HC 16 7071 72
LC* | 104 132 133 134
131 HC 105 135 136 137
LC* 1 106 138 139 140
5 / B subunit specific. Fibrinogen s HC 17 73 74 75
competition a LC* | 107 141 142 143
3Cl0 THC 8 767778
LC* 108 1 144 145 146
37C7  |HC | 109 | 147 148 149
LC* 110 150 151 152
28C2 | HC 19 79 80 81
IC 20 82 83 84
9D6 HE TR 85 86 87
oD6 {LC | 22 88 80 90
6/ psubunit specific. Fibrinogen | 28F4 | HC | 23 | o1 92 93
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i competition. Low ELISA signal v | ILc | 24 94 95 96
flow cytometry | |

[0352]

[0353]

[0354]

*'=Not sequenced.
HC = Heavy Chain (i.e., VH). LC = Light Chain (i.e., VL)
#: a subunit or complex specific

$: B subunit specific

Severa non-activating antibodies identified using the screening method described
above shared the same VH or VL domains, as show in FIGS. 4. For example, 35D1 and
34D10 shared the same VH domain.

Unique VH and VL sequences were aligned using the ClustalX program using
standard parameters (FIG. 5). Sequence designators in FIG. 5, which are aso used in the
sequence aignments of FIGS. 6 to 12, follow the schema "SEQ ID NO-Antibody-
BindingDomain." Accordingly "SEQ22-9D6LC" corresponds to SEQ ID NO:22, which is
the Light Chain variable domain (i.e, VL) of the 9D6 antibody. Similarly, "SEQO8-
1H6HC" corresponds to SEQ ID NO:8, which is the Heavy Chain variable domain (i.e,
VH) of the 1H6 antibody.

The character "*" in the multiple sequence alignments indicates positions which
have a single, fully conserved amino acid residue. The character ":" indicates that one
strong conservation group is fully conserved. Strong conservation amino acid groups are
STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, and FYW. The character "."
indicates that one weaker conservation group is fully conserved. Weaker conservation
amino acid groups are CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK,
NEQHRK, FVLIM, and HFY. Amino acids are shaded in FIG. 5 according to the rules
set out below. Rules are specified according to the formula (A,C, and D): {50%,
P,Q,RSTV} {85%, W,Y}, where amino acid residue or residues in the alignment column
are given first in the round brackets. More than one amino acid can be specified between
the round brackets, in which case the rules apply to each of these amino acid residues.
Next, the rule or rules to assign a given color are provided between curly braces. Only
one rule has to be met for the color to be applied. The minimum percentage of occurrence
in the alignment column is given first, followed by the amino acid residue or residues
which must meet or exceed this percentage within the column. If a group of amino acid
residues is concatenated together, such as "RSTV," then any combination of these

residues in total must meet or exceed the given percentage for the color to be applied. For
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amino acid residues or residue groups separated by commas, at least one of these must by

itself exceed the percentage.

[0355] Highlighting (shading) rules in FIG. 5 are based on conservation and common
physicochemical  and/or structural properties. For example, tiny residues (G) and prolines
(P) are dways highlighted when present. The follow highlighting rules were applied:

* W, L,V,I, M, F, A, and C amino acid residues are highlighted according to the
following set of rules: (W, L, V, I, M, F): {50%, P} {60%, WLVIMAFCYHP}; (A):
{50%, P} {60%, WLVIMAFCYHP} {85%, T, S, G}; and (C): {50%, P} {60%,
WLVIMAFCYHP} {85%, S}.

¢ K and R amino acid residues are highlighted according to the following set of rules:
(K, R): {60%, KR} {85%, Q}.

* T,S,N,and Q amino acid residues are highlighted according to the following set of
rules: (T): {50%, TS} {60%, WLVIMAFCYHP}; (S): {50%, TS} {80%,
WLVIMAFCYHP}; (N): {50%, N} {85%, D}; and, (Q): {50%, QE} {60%, KR}.

+« Camino acid residues are highlighted according to the following rule: (C): {85%, C}.

* D and E amino acid residues are highlighted according to the following set of rules:
(D): {50%, DE, N}; and (E): {50%, DE, QE}.

¢ G amino acid residues are highlighted in according to the following rule: (G):
{Always} .

* Hand Y amino acid residues highlighted according to the following set of rules:
(H,Y): {50%, P} {60%, WLVIMAFCYHF}.

* P amino acid residues are highlighted according to the following rule: (P): { Always}.

[0356] Multiple sequence alignments corresponding to the VH and VL domains of the
above identified antibodies are shown in FIG. 6 and FIG. 7, respectively. The multiple
sequence alignments show the location of the complementarity determining regions
CDR1, CDR2, and CDRS3 inthe VH and VL domain and their location according to the
EU numbering system (Kabat, E.A., Wu, T.T., Perry, H., Gottesman, K., and Foeller, C.
(1991) "Sequences of Proteins of Immunological Interest,” 4th ed., U.S. Govt. Printing
Off. No. 165-492, Nethesda, MD) ,

[0357] FIG. 8 shows percent identity matrices showing the percentage of sequence
identity among each pair of the VH and VL sequences shown in the multiple sequence
alignments of FIGS. 6 and 7. Column designations correspond to the designation applied
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to each row in the matrix. For example, column 2 corresponds to "2: SEQ 22-9D6LC."
The sequences aligned in FIG. 6 and FIG. 7 were clustered according to the specificity of
the antibodies for the a or B subunits of GPllb/llla (see FIG. 9 and FIG. 10), and
according to their ability to compete with fibrinogen for binding to GPIIb/Il1a (see FIG.
11 and FIG. 12).

Example 2

Platelet-Targeted Chimeric Molecules Comprising Anti-GPI1b/ll11a Antibodies and
FVlla

[3358] The above described monoclonal antibodies against GPIIb/I11a were used to target
the FVlla clotting factor to the surface of platelets. Accordingly, scFv's derived from the
platelet-specific monoclonal antibodies identified according to the methods disclosed in
Example 1 were recombinantly fused to FVIla using molecular biology methods known
in the art. In the resulting chimeric molecules, the C-terminus of the heavy chain of FVIla
was fused to the N-terminus of an scFv comprising a VH and a VL domain derived from
non-activating platelet-targeting antibodies identified in Example 1 (see FIG. 13). A
chimeric molecule comprising an scFv derived from the GPIlb/Illa a subunit/complex-
gpecific 34D10 antibody was designated "FVI1I-189", A second chimeric molecule
comprising an scFv derived from the GPIlb/Illa 3 subunit-specific 12B2 monoclonal
antibody was designated "FVI1I-206", A chimeric molecule comprising an scFv from a
known antibody (PDG13) was designated as "FVII-163". A chimeric molecule
containing an scFV from 38A8 monoclonal antibody was designated as "FVII-204".
These platelet-targeted  FVlila variants were characterized for their affinity to GPIlb/Il1a
receptor, their ability to bind to platelets, their procoagulant activity, their effect on
platelet activation and platelet function, and their effect on platelet clearance in animals.

[0359] The affinity of platelet-targeted FVI11-189, FVII-206, FVII-163 chimeric
molecules to GPIlb/l1a receptor was measured using surface plasmon resonance (SPR).
GPIIb/Ila was modified to incorporate atag for in vivo biotinylation, and an HPC4 tag
for purification (see FIG. 14). The GPIlIb/llla protein were transiently expressed in
HEK293 cells and subsequently purified. GPIIb/Illa nanodiscs were formed by first
combining the GPIIb/llla protein with the scaffold protein, phospholipids, and detergent,
followed with the removal of the detergent(FIG. 14). (see, Zhu et al, Sci. Trang. Med. 4,
125ra32 (2012), which is hereby incorporated by reference in its entirety).
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[0360] The nanodiscs, which contained the biotinylated GPIIb/Illa receptor, were bound
to BIACORE® streptavidin chips, and binding of the FVII-189, FVI1-206, and FVII- 163
chimeric molecules was measured using SPR (see FIG. 15 and TABLE 2).

TABLE 2: Affinity of FVI1-189 and FV1I-206 Chimeric Molecules
to GPIIb/l11a receptor as measured by SPR

""" FVila Variant Antibody ”(Vsc”Fv) Moiety Affinity (nM)
FV11-189 | 34D10 52
""" FV11-206 12B2 5.3
FVII- 163 T PDGI3 | 8.8
Recombinant FVlla None No binding observed
[0361] SPR results indicate that both a-targeted and p-targeted chimeric molecules bound

to GPIIb/Il1a with similar affinity. Compared to the known antibody (PDG13), the 34D10
and 12B2 antibodies provide stronger GPIIb/I11a affinity to FVIla

[0362] The ability of the FVIla chimeric molecules to bind to platelets was measured in a
flow cytometry-based platelet-binding assay. Briefly, the FVIla chimeric molecules were
spiked into a citrated human whole blood and incubated for 30 mins. The blood was then
stained with an APC-conjugated anti-human CD42b antibody - and a FITC-conjugated
anti-FVI1I polyclonal antibody to label the platelets and FVII protein, respectively. After
fixing with paraformadyhyde, the stained blood was analyzed by flow cytometry. The
platelets were identified by scatter gating followed by APC-fluorescence gating; and
relative FVII concentration was represented by the median fluorescent value of FITC-
fluoresence gating on gated platelets. As shown in FIG. 18, al platelet-targeted FVII
chimeric:molecules described above (FVII- 163, FVI1I-189, FVI1I-204, and FVI1-206) were
capable of binding to human platelets. No binding was observed to human platelets for
recombinant FVlla aone (in the absence of atargeting moiety). See also Table 2.

[0363] The procoagulant activity of the platelet-targeted FVIla chimeric molecules was
measured using a FVlla specific soluble tissue factor prothrombin time (sTF-PT) and
rotational thromboelastometry (ROTEM) assays. The specific activity of the platelet-
targeted rFVlla variants FVII-189, FVII1-206, and FVI1I-204, as measured by sTF-PT
assays, was found to be comparable to that of rFVIla, indicating that linking of the
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platelet-targeting moiety does not affect rFVIlas catalytic activity. In the presence of
platelets, such asthe ROTEM assays using the whole blood from human Hemophila A
donors, the platelet-targeted rFVIla variants showed improved clotting activities.
Specificaly, FVII-189 and FV1I-206 displayed a 25-50 fold increase in activity compared
to rFVIla ( FIGS. 16A,16B, 17B). Improvement in activity was also observed in FVII-
204 (FIG 17A).

Platelet activation was measured using flow cytometry as described in Example 1.
FIG. 19 shows that platelets were not activated by either the platelet-targeted FVI11-189
chimeric molecule (targeting the a chain/complex) or the platelet-targeted FVI11-206
chimeric molecule (targeting the B chan). FVII-130 is a platelet-targeted chimeric
molecule known to activate platelets and was used as a positive control using the same
experimental conditions (see FIG. 19).

FVII-189 (FIG. 20A) and FVII-206 (FIG. 20B) did not inhibit ADP-induced
platelet aggregation in platelet-rich plasma, indicating that none of these chimeric
molecules inhibited platelet function. REOPRO® (abciximab), a monoclonal antibody that
blocks the pathway to platelet aggregation, was used as a control. Accordingly, platelet-
targeted chimeric molecules comprising targeting moieties derived from the . anti-
GPIlIb/Il1a antibodies disclosed herein did not activate or inhibit platelet function.

The effect of platelet-targeting rFVIla chimeric molecules on platelet clearance in
vivo was investigated in the NOD SCID gamma (NSG) mice with circulating human
platelets since none of the targeting moieties is capable of binding mouse platelets.
Human platelet-rich plasma (PRP) was prepared from the citrated whole blood. The PRP
was concentrated and administrated via retro-obital into NSG mice. After 30 minutes, the
clotting factors were dosed at 5 nmol/kg by tail-vein injection, and the blood samples
were collected via tail laceration a 5 minutes before, and at various times after clotting
factor dosing. To quantify the human platelets, the blood was stained with a cocktail
containing PE-conjugated anti-mouse CD61, APC-conjugated anti-human CD42b to
visualize by flow cytometry the mouse platelets and human platelet, respectively. The
relative human platelet counts was obtained by the scattering gating for platelets, and the
PE, APC fluorescent gating for mouse and human platelets, respectively. As shown in
FIG.21, a control protein FVI1I-130, which is known to promote platelet clearance and

cause thrombocytopenia, led a rapid human platelet clearance in this model; more than
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90% of injected human platelets were cleared within 1 hour following the administration
of FVII-130. On the contrary, no effect on human platelet clearance can be detected
when treated the mice with FVII1-189, FVII-206, and FVI1I-204, indicating that these
platelet-targeted rFVIla chimeric molecules do not affect the human platelet clearance in
Vivo.

[0367] The present invention has been described above with the aid of functional building
blocks illustrating the implementation of specified functions and relationships thereof.
The boundaries of these functional building blocks have been arbitrarily defined herein
for the convenience of the description. Alternative boundaries can be defined so long as

the specified functions and relationships thereof are appropriately performed.

[0368] The present application claims benefit to U.S. Provisonal Application No.
61/827,165, filed May 24, 2014, which-isincorporated herein by reference in its entirety.
[0369] The foregoing description of the specific embodiments will so fully revea the

genera nature of the invention that others can, by applying knowledge within the skill of
the art, readily modify and/or adapt for various applications such specific embodiments,
without undue experimentation, without departing from the general concept of the present
invention. Therefore, such adaptations and modifications are intended to be within the
meaning and range of equivalents of the disclosed embodiments, based on the teaching
and guidance presented herein. It isto be understood that the phraseology or terminology
herein is for the purpose of description and not of limitation, such that the terminology or
phraseology of the present specification isto be interpreted by the skilled artisan in light
of the teachings and guidance.

[0370] The breadth and scope of the present invention should not be limited by any of the
above-described exemplary -embodiments, but should be defined only in accordance with
the following claims and their equivalents. Other embodiments of the invention will be
apparent to those skilled in the art from consideration of the specification and practice of
the invention disclosed herein.

[0371] All patents and publications cited herein are incorporated by reference herein in
their entirety.
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SEQUENCE LISTING:

>SEQ | D_NO | 34D10 HC
EVKLVESGGGEL VKPGGSL KL SCAASGFTFSAYAVBVWRQOTPEKRLEW/ASI SSGGTTYYPDSVKRRFTI S

RDNARNI LYLQVSSLRSEDTAMYYCTRGGDYGYALDYWEQGTSVTVSS

>SEQID 190:2 34D10 LC
ENVLTQSPAI MSASL GEKVTMSCRASSSWMYWY QQKSDASPKLW YYTSNLAPGVPARFSGSGSGNSY
SLTI SSMEGEDAATYYCQQFSSSPWITFGGGTKLEI KR

>SEQ IDNO'3  2A2 HC
EVKLVESGGE.VKPGGSL KL SCAASGFTFRTYAVBVWRQTPEKRL EWAS| SSGSSTYYLDSVKGRFTI S
RDNARNI L YLQVBSL RSEDT AMYYCARGGDYGYAL DYWSQGTSVTVSS

>SEQ ID N0 4 2A2 LC
ENVL TQSPAI MBASL GEKVTMBCRASSSVNYMYWYQRKSDASPKLW YYTSNLAPGVPTRFSGSGSGNSY
SLTI SSLEGEDAGTYYCQOFSSSPWIFGGGTKLEI KR

>SEQ ID NO'5  36A8 HC
EVRLVESGGGLVKPGGSLKL SCAASGFTFSTYAVBW/RQTPEKRL EWASI NGGGSTYYPDSVKGRFTI S
RDNARNI L YL QVRSLRSEDTAMYYCARGGDYGYAL DYWSOGTSVTVSS

>SEQ ID NO6 - 36A8 LC
ENVL TQSPAI MSASL GEKVTMNCRASSSVNYMYWY QOKSDASPKLW FYTSNLAPGVPARFSGSGSGNSY
SLTI SSMEGEDAATYYCQQFS SSPWIFGGGS KLEIKR

>SEQ I D_NO. 7 4B11 LC
EVKLVESGGGL VKPGGSL KL SCAASGFTFSSYAVBVWRQTPEKRLAW/ASI SSGENI YFPDSVKGRFTI S
RDDARNILYLQWRSLRSEDTAMYY CARGGDYGYAMD YWGQGTS VTVS S

>SEQ ID NO'8 1H6 HC
QVQL QUSGAEL VRPGTSVKVSCKASGYAFTNYLI EVWKQRPGQGLEW GVI NPGSGGTNYNEKFKGKATL
TADKSSSTAYMHLSSL TSDDSAVYFCARGRYEWFDVWGAGT TVTVSS

>SEQ IDNO'9 1H6 LC
DI QUTQTTSSLSASLGDRVTI SCRASQDI TNYLNWQRKPDGTVKLLI YYTSRLHSGVPSRFSGSGSGTD
YSLTI SNLEQEDI ATYFCQQGYTLPYTFGGGTKLEI KR

>SEQ ID_ NO. 10 38A8 HC
QVQL QUSGAEL VRPGTSVKVSCKASGYAFTNYL | EW KQRPGQGLEW GVI NPGSGGTNYNEKFKGKATL
TADKSSSTAYMQL SSL TSDDSAVYFCARGRYEWFDVWGAGTTVTVSS

>SEQ ID_NO 11 38A8 LC
Di QUTQTTSSLSASLGDRVTI SCRASQDI SNYLNWYLQKPDGTVKLLXYYTSRLHSGVPSRFSGSGSGTD
YSLSI SNLEQEDI ATYFCQQGYTLPYTFGGGTKLEXKR

>SEQ ID NO 12 18F7 HC
QVQLKESGPGLVAPSQSLSI TCTVSGFSLTSYGVSWRQPPGKGLEW. G | WGDGSTNYHSVLKSRLSI S
KDNSKSQVFLKLNSLQTDDTATYYCAKQDFDVW\GAGT TVTVSS

>SEQ ID_NO 13 18F7 LC
DVQM QSPFSLSASLGDI VTMICQASQGTSI NLNWFQOKPGKAPKLLI YGVYSNLEDGVPSRFSGSRYGTD
FTLTI GSLEDEDVATYFCLQHSYLPYTFGGGTKLEI KR

>SEQ | D_NO 14 12B2 HC
QVQLQRSGAEL TKPGASVKI SCKATGYTFSSYW EWKQRPGHGLEW CEI LPGSG TKYNDKFKGKATF
TADTSSNTAYMQLSSL TSEDSAVYSCARLI SYYYAMDYWGQGTSVTVSS

>SEQ ID_NO 15 12B2 LC
DI QUTQTTSSLSASLGDRVTI SCRASQDI SNYLNWYQOKPDGTVKLLI YYTSRLHSGVPSRFSGSGSGTD
YSLTI SNLEQEDI ATYFCQQGNTLPPTFGGGTKLEI KR

>SEQ ID NO 16 38F6 HC
QVQL QUSGAEL MRPGASVKI SCKATGYTFSSYW EVWKQRPGHGLEW GEI LPGTGYTKYNEKFKGKATF
TAETSSNTASMQVSSL TSEDSAVYFCARLI SYYYAMDYWSQGTSVTVSS

PCT/US2014/039420
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>SEQ ID NO 17 5C4 HC
QUTLKASGPG LQPSQTLSLTCSFSGFSLNTSGLGVGW RQPSGKGL EWLAHI WADDDKRYNPALKSRLT

I SKDTSNNQ T FLKI AS VDTADTATYYCARSHYYGTFYFDYWGQGTTLTVSS

>SEQ ID NO. 18 23C10 HC
FLLLI VPAYVLSQVTLKASGPG VQPSQTLSLTCSFSGFSLNTSGVEVGN RQPSGKGLEW.AH WADDD
KRYNPALKSRLT TSKDTSNNQ FLKI ASVDTADTATYYCARSHYYGTFYFD  YWEQGTTLTVS S

>SEQ__IDNO19 28C2 HC
QVTLKASGPG VQPSQTLSL TCSFSGFSLNTSGVEVGAN RQPSGKGLEW.AHI WADDD KRYNPALKSRLT

ISKDTSNNQ  FLKI AS VDTADTATYYCARSHYYGTFYFDYWGQGTTLTVSS

>SEQ ID NO 20 28C2 LC
DVQ TQSPSYLAASPGET! TINCRASKS | SKYLAWYQEKPGTTYKLL| YSGSTLQSG PSRFSGSGSGTD

FTLTI SSLEPEDFAMYYCQQH EYPWIFGGGTKLE! ‘KR

>SEQ ID NO. 21 9D6 HC
QVTLKESGPG LQPSQTLSLTCSFSGFSL STSGVEVGW RQSSGKGLEW.AHI VWADDDKRYNPTLKSRLT

| SKDTSNNQVFLKI ANVDTADI ATYYCARSHYNGTFYFDFWEQA TLTVSS

>SEQ ID NO 22 9D6 LC
DVQ TQSPSYLAASPGETI TI NCRASKS! SKYLAWQEKPGKTNKLLI YSGSTLQSG PSRFSGSGSGTD
FTLTI STLEPEDFAMYYCQQH EYPWIFGGGTKLEI KR

>SEQ ID_NO 23 28F4 HC
EVQLVESGGDL VKPGGSL KL SCAASGETFSNYGVBW/RQTPDKRLEWATI SSGGTYTYYPDSVKGQFTI
FRDNAKNTL YL QVBSLKSEDTAMYYCTRRDYDYEGFAYWSQGTLVTVS

>SEQ ID NO 24 28F4 LC
DI VLTQSPATL SVTPGDSVSL SCRASQSI SNNLHWYQQKSHESPRLLI KYASHSI SG PSRFSGSGSGTD
FTLSI NSVETEDFGMYFCQUSNNWPFTFGSGTKLE! KR

>SEQ ID_NO 25 2A2 HC CDRL
TYAVS

>SEQ ID NO 26 - 2A2 HC CDR2
Sl SSGSSTYYLDSVKG

>SEQ ID NO. 27 2A2 HC CDR3
GGDYGYALDY

>SEQ | 'D__No 28 2A2 LC CDR1
RASSSVNYMY

>SEQ ID NO. 29 2A2 LC CDR2
YTSNLAP

>SEQ ID NO. 30 2A2 LC CDR3
QUFSSSPWI

>SEQ ID NO 31 34D10 HC CDRL
AYAVS

>SEQ ID_NO. 32 34D10 HC CDR2
SI SSGGTTYYPDSVKR

>SEQ ID_NO. 33 34D10 HC CDR3
GGDYGYALDY

>SEQ ID_NO. 34 34D10 LC CDRL
RASSSVNYMY

>SEQ ID_NO. 35 34D10 LC CDR2
YTSNLAP
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>SEQ | D_NO: 136 34D10 L.C CDR3

QQFSSSPWI

>SEQ | D NO. 37 36A8
TYAVB

>SEQ | D NO. 38 36A8
SI NGGGSTYYPDSVKG

>SEQ | D NO. 39 36A8
GGDYGYALDY

>SEQ | D_. NO:40 36A8
RASSSVNYMY

>SEQ I D NO 41 36A8
YTSNLAP

>SEQ | D NO. 42 36A8
QQFSSSPWI

>SEQ I D N0 43 4B11
SYAMS

>SEQ | D_NO 44 4B11
S| SSGGNI YFPDSVKG

>SEQ | D NO 45 4B11
GGDYGYANDY

>SEQ ID NO 46 1H6
NYLI E

>SEQ I D NO 47 1H6
VI NPGSGGTNYNEKFKG

>SEQ I D NO: 48 1H6
GRYEWYFDV

>SEQ I D NO 49 1H6
RASQDI TNYLN

>SEQ ID NO 50 1H6
YTSRLHS

>SEQ ID_NO. 51 1H6
QQGYTLPYT

>SEQ | D NO :52 38A8
NYLI E

>SEQ | D NO 53 '38A8
VI NPGSGGTNYNEKFKG

>SEQ | D_NO 54 38A8
GRYEWYFDV

>SEQ I D NO 55 38A8
RASQDI SNYLN

>SEQ I D NO 56 38A8
YTSRLHS

>SEQ I D NO 57 38A8
QQGYTLPYT

HC CDR1

HC CDR2

HC CDR3

LC CDR1

LC CDR2

LC CDR3

HC CDR1

HC CDR2

HC CDR3

HC CDR1

HC CDR2

HC CDR3

LC CDR1

LC CDR2

LC CDR3

HC CDR1

HC CDR2

HC CDR3

LC CDR1L

LC CDR2

LC CDR3
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>SEQ ID N0 58  18F7 HC CDRL
SYGVS

>SEQ iD_NO:59 18F7 HC CDR2
TIWGEDGS TNYHS VLKS

>SEQ ID N0 60 18F7 HC CDR3
QDFDV

>SEQ ID N0 1 18F7 LC CDRL
QASQGTSI NLN

>SEQ ID N0 .62 18F7 LC CDR2
GVSNLED

>SEQ ID_NO 63 18F7 LC CDR3
LQHSYLPYT

>SEQ ID_NO 64 12B2 HC CDRL
SYW E

>SEQ ID N0 65 12B2 HC CDR2
El LPGSG TKYNDKFKG

>SEQ ID N0 66 12B2 HC CDR3
LI SYYYAMDY

>SEQ ID N0 67 12B2 LC CDRL
RAS QDI SNYLN

>SEQ 1D NO: 68 12B2 LC CDR2
YTSRLHS

>SEQ | DISTO 69 12B2 LC CDR3
QQGNTLPPT

>SEQ ID_.NO 70 38F6 HC CDRL
SYWE

>SEQ I D NO:71 38F6 HC CDR2
El LPGTGYTKYNEKFKG

>SEQ ID N0 72 38F6 HC CDR3
LI SYYYAMDY

>SEQ ID NO: 73 5C4 HC CDRL
TSGLGVG

>SEQ ID N0 74 5C4 HC CDR2
H WADDDKRYNPALKS

>SEQ ID_ N0 75 5C4 HC CDR3
SHYYGTFYFDY

>SEQ ID _NO 76 23CLO HC CDRL

TSGVGVG

>SEQ ID N0 77 23Cl0 HC CDR2

HI WADDDKRYNPALKS

>SEQ ID_NO 78 23Cl0 HC CDR3

SHYYGTFYFDY

>SEQ ID. N0 79 28C2 HC CDRL
TSGMGVG
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>SEQ I D_NO 80 28C2
HI WADDDKRYNPALKS

>SEQ | D_NO :81 28C2
SHYYGTFYFDY

>SEQ I D NO. 82 28C2
RASKSI SKYLA

>SEQ I D NO. 83 28C2
SGSTLQS

>SEQ ID_NO. 84 28C2
QQHI EYPWT

>SEQ I D NO. 85 9D6
TSGMBVG

>SEQ | D_NO :86 9D6
H WADDDKRYNPTLKS

>SEQ ID_NO. 87 9D6
SHYNGTFYFDF

>SEQ ID_ NO. 88 9D6
RASKSI SKYLA

>SEQ ID_ NO 89 906
SGSTLGS

>SEQ ID NO 90 9D6
QQHI EYPWI

>SEQ ID_NO. 91 28F4
NYGQuS

>SEQ I D_NO. 92 28F4
TI SSGGTYTYYPDSVKG

>SEQ I D_NO. 93 28F4
RDYDYEGFAY

>SEQ I D_NO. 94 28F4
RASQSI SNNLH

>SEQ ID_NO. 95 28F4
YASHSI S

>SEQ ID NO 96 28F4
QUSNNWPFT

>SEQ 2D NO: 97 35D1

HC CDR2

HC CDR3

LC CDR1

LC CDR2

LC CDR3

HC CDR1

HC CDR2

HC- CDR3

LC CDR1

LC CDR2

LC CDR3

HC CDR1

HC CDR2

HC CDR3

LC CDR1

LC CDR2

LC CDR3

HC
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EVKLVESGGGL VKPGGSL KL SCAASGFTFSAYAVBW/RQTPEKRLEWASI SSGGTTYYPDSVKRRFTI S
RDNARNI LYLQVSSLRSEDTAMYYCTRGGDYGYALDYWGQGTSVTVSS

>SEQ ID_NO 98 35D1

LC

ENVLTQSPAI MSASL GEKVTMSCRASSSVNYMYWYQOKSDASPKLW YYTSNLAPGVPARFSGSGSGNSY

SLTI SSMEGEDAATYYCQQFSSSPWITFGGGTKLEI KR

>SEQ_ID NG 99 4Bll

LC

ENVLTQSPAI M5ASL GEKVTMNCRASSSVNYMYWY QQKSDASPKLW FYTSNLAPGVPARFSGSGSGNSY

SLTI SSMEGEDAATYYCQQFSSSPWIFGGGSKLEI KR

>SEQ ID_NO 100 38G8 HC
QVQL QQSGAEL VRPGTSVKVSCKASGYAFTNYLI EWKQRPGQGLEW GVI NPGSGGTNYNEKFKGKATL
TADKSSSTAYNMHL SSL TSDDSAVYFCARGRYEWFDVWGAGTTVTVSS
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>SEQ I D NO 101 38G8 LC
DI QUTQTTSSLSASLGDRVTI SCRASQDI TNYLNWYQRKPDGTVKLLI YYTSRLHSGVPSRFSGSGSGTD

YSLTI SNLEQEDI ATYFCQQGYTLPYTFGGGTKLEI KR

>SEQ I D NO 102 21F10 HC
DI QUTQTTSSLSASLGDRVTI SCRASQDI TNYLNWQRKPDGTVKLLI YYTSRLHSGVPSRFSGSGSGTD

YSLTI SNLEQEDI ATYFCQQGYTLPYTFGGGTKLEI KR

>SEQ I D NO 103 21F10 LC
DI QUTQTTSSLSASLGDRVTI SCRASQDI TNYLNWQRKPDGTVKLLI YYTSRLHSGVPSRFSGSGSGTD
YSLTI SNLEQEDI ATYFCQQGYTLPYTFGGGTKLEI KR

>SEQ | D NO 104 .38F6 LC*
sequenc i ng_pendi ng

>SEQ I D NO. 105 13Cl HC
QVQLQUSGAEL TKPGASVKI SCKATGYTFSSYW EVWKQRPGHGLEW GEI LPGSG TKYNDKFKGKATF
TADTSSNTAYMQLSSLTSEDS] WSCARLI SYYYAVDYWGQGTSVTVSS

>SEQ ID NO 106 13Cl1 LC
sequenc i ng_pendi ng

>SEQ I D NO:107 5C4 LC*
sequenc i ng_pendi ng

>SEQ | D_NO 108 23C10. LC*
sequenc i ng_pendi ng

>SEQ ID NO 109 37C7 HC
FLLLI VPAYVLSQUTLKASGPG VQPSQTL SLTCSFSGFSLNTSGMGVGAN RQPSGKGLEW.AHI \WADDD
KRYNPALKSRLTI SKDTSNNQ FLKI ASVDTADTATYYCARSHYYGTFYFDYWGQGTTLTVSS

>SEQ | D NO:110 37C7 LC
sequenc i ng_pendi ng

>SEQ I D NO. 111 35D1 HC CDRL
AYAMS

>SEQ | D_NO 112 -35D1 ‘HC CDRZ2
S| SSGGTTYYPDSVKR

>SEQ_ID N 113 35D1 HC CDR3
GGDYGYALDY

>SEQ I D NO. 114 35D2 LC CDRL
RASSSVNYMY

>SEQ I D_NO 115 3502 LC CDR2
YTSNLAP

>SEQ I D_NO. 116 35D2 LC CDR3
QUFSSSPWI

>SEQ | D_NO '117° 4B11 LC CDR1
RASSSVNYMY

>SEQ ID NO 118 4B11 LC CDR2
YTSNLAP

>SEQ ID NO. 119 4B11 LC CDR3
QQFSSSPWI

>SEQ I D NO. 120 38G8 HC CDRL
NYLI E
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>SEQ ID_ NO 121 38G8
VI NPGSGGTNYNEKFKG

>SEQ I D NO. 122 38G8
GRYEWYFDV

>SEQ I D_NO 123 38G8
RASQD 1NYLN

>SEQ ID NO 124 38G8
YTSSLHS

>SEQ ID_NO 125 38G8
QQGYTLPYT

>SEQ I D NO 126 21F10
NYLI E

>SEQ | D_NO 127 © 21F10
VI NPGSGGTNYNEKFKG

>SEQ | D_NO 128 21F10
GRYEWYFDV

>SEQ ID_NO 129 21F10
RASQD r TNYLN

>SEQ I D NO. 130 21F10
YTSRLHS

>SEQ ID__NO 131 21F10
QQGYTLPYT

>SEQ I D_NO 132 38F6
sequenc i ng_pendi ng

>SEQ | D_NO 133 38F6
sequenc i ng_pendi ng

>SEQ ID_NO 134 38F6
sequenc i ng_pendi ng

>SEQ I D NO. 135 13Cl
SYW E

>SEQ I D_NO 136 13ClL
El LPGSG TKYNDKFKG

>SEQ I D_NO 137 13C1
LI SYYYAVDY

>SEQ ID_NO 138 13C1
sequenc i ng”pendi ng

>SEQ ID_NO 139 13C1
sequenc i ng_pendi ng

>SEQ I D_NO 140 13C1
sequenc i ng_pendi ng

122

HC CDR2

HC CDR3

LC CDR1

LC CDR2

LC CDR3

HC CDR1

HC CDR2

HC CDR3

LC CDR1

LC CDR2

LC CDR3

LC* CDR1

LC* CDR2

LC* CDR3

HC CDR1

HC CDR2

HC CDR3

LC CDR1

LC* CDR2

LC* CDR3

>SEQ ID NO 141 5C4 LC* CDRL

sequenc i ng_pendi ng

>SEQ I D NO 142 5C4 LC* CDR2

sequenc i ng_pendi ng
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>SEQ ID NO 143 5C4 LC* CDR3
sequenc i ng__pendi ng

>SEQ ID NO 144 23C10 LC* CDR1
sequenc i ng_pendi ng

>SEQ I D NO 145 23Cl10 LC* CDR2
sequenc i ng_pendi ng

>SEQ ID NO 146 23Cl10 LC*  CDR3
sequenc i ng_pendi ng

>SEQ __ID_NO 147 37C7 HC CDR1
TSGVGVG

>SEQ ID_NO 148 37C7 HC CDR2
HI WADDDKRYNPALKS

>SEQ I D NO 149 37C7 HC CDR3
SHYYGTFYFDY

>SEQ ID NO 150 37C7 LC* CDR1
sequenc i ng_pendi ng

>SEQ ID_NO 151 37C7 LC* CDR2
sequenci ng_pendi ng

>SEQ ID NO 152 37C7 LC* CDR3
sequencing ' pending

SEQ. I D NO 153
>CTP peptide 1
DPRFQDSSSSKAPPPSLPSPSRLPGPSDTPI L

SEQ ID NO 154
>CTP peptide . 2
SSSSKAPPPSLPSPSRLPGPSDTPI LPQ

SEQ: I D NO 155
>PAS: peptide 1
ASPAAPAPAS PAAPAPSAPA

SEQ 1D -NO 156
>PAs. peptide 2
AAPAS PAPAAPSAPAPAAPS

SEQ. I D :NO :157
>PAS peptide 3
APSSPSPSAPSSPSPASPSS

SEQ ID'NO 158
>PAS: peptide: 4
APSSPSPSAPSSPSPASPS

SEQ ID NO 159
>PAS peptide 5
SSPSAPSPSSPASPSPSSPA

SEQ | D NO 160
>PAS peptide 6
AASPAAPSAPPAAASPAAPSAPPA

SEQ. ID NO 161
>PAS peptide 7
ASAAAPAAASAAASAPS; »Ai V

- 123 -
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SEQ ID NO 162
>Al bumi n Binding Peptide Core Sequence
DI CLPRWGCLW

SEQ iD NO 163

>CGFP protein sequence (Genbank |ID AAG34521.1)

VBKGEELFTGAPI LVEL DGDVNGHKFSVSGEGEGDATYGKLTLKFI CTTGKLPVPWPTL VT TFGYGVQCFARYPDHVKCQHDFFKS
AVPEGYVQERT! FFKDDGNYKTRAEVKFEGDTLVNRI ELKG DFKEDGNI L GHKLEYNYNSHNVY! MADKQKNG KVNFKI RHNI E
DGSVQLADHYQONTPI GDGPVLLPDNHYL STQSAL SKDPNEKRDHWLLEFVTAAG THGVDEL YKSRTSGSPGLQEFDI KLI DTV

DLESCN

SEQ I D NO 164
>Exanpl e: Singl e-chain -Human 19gGl “Fc.. (Fc--sequences W th A y/Ser -|inker underlined.)
DKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL
TVLHQDPW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWIQGNVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGEGSGGEEGESGEEGEGES DKTHTCPPCPA
PEL L GGPSVFLFPPKPKDTLM SRTPEVTCW/DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST YRWSVL TVL HQDW.NGK
EYKCKVSNKALPAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDI AVEVESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQGNVFSCSVVHEAL HNHYTQKSL SL SPGK

SEQ I D NO 165
>Mat ure: human al bumin protein sequence: (derived from NCBI ‘Ref. Sequence NP_000468) :
RGVFRRDAHKSEVAHRFKDL GEENFKAL VLI AFAQYL QQCPFEDHVKL VNEVTEFAKT CVADESAENCDKSL HTL FGDKL CTVATL
RETYGEMADCCAKQEPERNECFL QHKDDNPNL PRLVRPEVDVMCTAFHDNEETFLKKYLYElI ARRHPYFYAPEL L FFAKRYKAAFT
ECCQAADKAACL L PKL DEL RDEGKASSAKQRL KCASL QKFGERAFKAWAVARL SQRFPKAEFAEVSKLVTDL TKVHTECCHGDLLE
CADDRADL AKYI CENQDSI SSKLKECCEKPLLEKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFL GVFL YEYARRH
PDYSW.LLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLI KONCEL FEQL GEYKFQNALLVRYTKKVPQVSTPTLV
EVSRNL GKVGSKCCKHPEAKRMPCAEDYL SW.NQL CVLHEKTPVSDRVTKCCTESLr aRRPCFSALEVDETYVPKEFNAETFTFH
ADI CTLSEKERQ KKQTALVELVKHKPKATKEQL KAVNVDDFAAFVEKCCKADDKET CFAEEGKKL VAASQAALGL

SEQ ID NO 166
>Linker, n= o0, 1, 2, 3, 4 or nore
(GEES),

SEQ ID NO 167
>Al bumin binding peptide 1
R EDI CLPRwGCLWEDD

SEQ ID NO 168
>Al bumin binding peptide 2
QRLMVEDI CLPRWGECLWEDDF

SEQ I D NO .169
>Al bumi n binding peptide 3
QGELI GD 1 CLPRWGCLWGEDS VK

SEQ ID NO 170
>Al bumin binding peptide 4
GEWNEDI CLPRWGCLWEEED

SEQ ID NO 171
>Cyst ei ne-contai ni ng * peptide
GGGSGCGEES

SEQ ID NO 172
>Human LRPI sequence (signal peptide and transmenbrane segnent underlined; NCBI

Ref erence Sequence: . CAA32112)

M.TPPLLLLLPLLSALVAA Al DAPKTCSPKQFACRDQ TCl SKGNRCDGERDCPDGSDEAPEI CPOSKAORCQPNEHNCLGTELCV
PNVSRL CNGVQDCVDGSDEGPHCREL QGNCSRL GCQHHCVPTLDGPTCYCNSSFQL QADGKT CKDFDECSVYGT CSQL CTNTDGSFI
CGCVEGYLL QPDNRSCKAKNEPVDRPPVLLI ANSQNI LATYLSGAQVSTI TPTSTRQTTAMDFSYANETVCW/HVGDSAAQTQLKC
ARVMPGLKGFVDEHTI NI SLSLHHVEQVAI DAL TGNFYFVDDI DDRI FVCNRNGDTCVTLLDLEL YNPKGE ALDPAMEKVFFTDYGQ
| PKVERCDVDGONRTKLVDSKI VFPHGE TLDLVSRLVYWADAYLDYI EWDYEGKGRQTI | QA LI EHLYGLTVFENYL YATNSDN
ANAQRKTSVI RVNRFNSTEYQAT RVDKGGALHI YHORRQPRVRSHACENDQYGKPGGCSDI CLL ANSHKART CRCRSGFSLGSDG
KSCKKPEHEL FLVYGKGRPG | RGVDMGAKVPDEHM Pl ENLMNPRALDFHAETGFI YFADTTSYLI GRQKI DGTERETI LKDA H
NVEGVAVDWMGEDNL YWI'DDGPKKTI SVARL EKAAQTRKTLI EGKMIHPRAI \ADPL NGAMYWI DWEEDPKDSRRGRL ERAWVDGSH:
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RDI FVTSKTVLWPNGLSLDI PAGRLYW/DAFYDRI ETI LLNGTDRKI VYEGPELNHAFGL CHHGNYLFWTEYRSGSVYRLERGVGG
APPTVTLLRSERPPI FEI RMYDAQQQQVGTNKCRVNNGGCSSL CL ATPGSRQCACAEDQVL DADGVTCLANPSYVPPPQCQPGEFA
CANSRCI QERVKCDGDNDCL DNSDEAPAL CHOHTCPSDRFKCENNRCI PNRW. CDGDNDCGNSEDESNATCSARTCPPNQFSCASG
RCy Pl SWICDL DDDCGDRSDESASCAYPTCFPL, TQFTCONNGRCI NI NWRCDNDNDCGDNSDEAGCSHSCSSTQFKCNSGRCI PEHW
TCDGDNDCGDYSDETHANCTNQATRPPGGCHT DEFQCRLDGLCI PLRAWRCDGDT DCVDSSDEKSCEGVTHVCDPSVKFGCKDSARC
| SKAW/CDGDNDCEDNSDEENCESL ACRPPSHPCANNT SVCL PPDKL CDGNDDCGDGSDEGEL CDQCSL NNGGCSHNCSVAPGEG
VCSCPLGVEL GPDNHTCQl QSYCAKHL KCSQKCDONKFSVKCSCYEGWL EPDGESCRSL DPFKPFI | FSNRHEI RRI DLHKGDYS
VLVPGLRNTI ALDFHL SQSAL YWIDVEDKI YRGKLLDNGALTSFEW QYGLATPEGLAVDW AGNI YW/ESNLDQ EVAKLDGT
LRTTLLAGDI EHPRAI ALDPRDG LFW DWDASL PRI EAASMSGAGRRTVHRETGSGGWPNGL TVDYLEKRI LW DARSDAI YSAR
YDGSCGHVEVL RGHEFL SHPFAVTL YGGEVYWI DWRT NTL AKANKWI GHNVTWORTNT QPFDL QVYHPSRQPMVAPNPCEANGGQGP
CSHLCLI NYNRTVSCACPHL MKLHKDNTTCYEFKKFLL YARQVEI RGVDLDAPYYNYI | SFTVPDI DNVTVL DYDAREQRVYWSDV
RTQAI' KRAFI NGTGVETWSADL PNAHGL AVDW/SRNL FWFSYDTNKKQ NVARL DGSFKNAWQGL EQPHGLWHPL RGKL YWD
GDNI SMANVDGSNRTLLFSGQKGPVGLAI DFPESKL YW SSGNHTI NRCNLDGSGLEVI DAVRSQL GKATALAI' MGDKLWAADQVS
EKMGTCSKADGSGSW.RNSTTLVMHWKVYDESI QL DHKGTNPCSVNNGDCSQLCLPTSET TRSCMCTAGYSL RSGQQACEGVGSF
LLYSVHEG RG PLDPNDKSDAL VPVSGTSLAVG DFHAENDT! YW/DMGLSTI SRAKRDQTWREDWINGI GRVEG AVDW AGN

| YW TDQGFDVI EVARENGSFRYW | SQGLDKPRAI TVHPEKGYL Fw TERGQYPRI ERSRLDGTERW LVNVSI SWwPNGI SVDYQDG
KLYWCDARTDKI ERI - DL ETGENREW.SSNNVDVFSVSVFEDFI YWSDRTHANGSI KRGSKDNATDSVPLRTG GVQLKDI KVFNR
DRQKGTNVCAVANGGCQQL CL YRGRGORACACAHGML AEDGASCREYAGYL L YSERTI LKSI HL SDERNL NAPVQPFEDPEHVKNV
| ALAFDYRAGTSPGTPNRI FFSDI HFGNI QQ NDDGSRRI TI VENVGSVEGLAYHRGADTLYWI'SYTTSTI TRHTVDQTRPGAFER
ETVI TMSCGDDHPRAFVL DECONL MFWINWNEQHPSI MRAAL SGANVLTLI EKDI RTPNGLAI DHRAEKL YFSDATL DKI ERCEYDG
SHRYVI LKSEPVHPFGLAVYGEHI FWIDVWRRAVORANKHVGSNIVKLLRVDI PQOPMG | AVANDTNSCEL SPCRI NNGGCQDL CL
L THQGHVNCSCRGGRI LQDDL TCRAWSSCRAQDEFECANGECr NFSL TCDGVPHCKDKSDEKPSYCNSRRCKKTFRQCSNGRCVS
NMLWCNGADDCGDGSDEI PCNKTACGVYGEFRCRDGTCl GNSSRCNQFVDCEDASDEMNCSATDCSSYFRLGVKGVLFQPCERTSLC
YAPSW/CDGANDCGDY SDERDCPGVKRPRCPLNYFACPSGRCI PMSWI CDKEDDCEHGEDETHCNKFCSEAQFECONHRCI SKQWL
CDGSDDCGDGSDEAAHCEGKT CGPSSFSCPGTHVCVPERW. CDGDKDCADGADESI AAGCL YNSTCDDREFMCONRQCI PKHFVCD
HDRDCADGSDESPECEYPTCGPSEFRCANGRCL SSRONECDGENDCHDQSDEAPKNPHCT SPEHKCNASSQFL CSSGRCVAEALLC
NGQDDCGDSSDERGCHI  "NECL SRKL SGCSQDCEDL KI GFKCRCRPGFRL KDDGRTCADVDECSTTFPCSQRCI NTHGSYKCLCVEG
YAPRGCGDPHSCKAVTDEEPFLI FANRYYLRKLNLDGSNYTLLKQGLNNAVAL DFDYREQM YWIDVTTQGSM RRIVHLNGSNVQVL
HRTGL SNPDGL AVDW/GGNL YWCDKGRDTI EVSKLNGAYRTVLVSSGLREPRALVWDVONGYL YWIDWEDHSL | GRI GVDGSSRSV
XVDTKI TWPNGLTLDYVTERI YWADAREDY! EFASL DGSNRHW.SQDI PHI FALTLFEDYVYWIDWETKSI NRAHKTTGTNKTLL

| STLHRPNVDL HVFHAL RQPDVPNHPGKVNNGGCSNL CL L SPGGGHKCACPTNF YL GSDGRT CVSNCTASQFVCKNDKCl PFWAKCD
TEDDCGDHSDEPPDCPEFKCRPGQFQCSTG CTNPAFI CDGDNDCQDNSDEANCD! HVCLPSQFKCTNTNRCI PG FRCNGQDNCG
DGEDERDCPEVTCAPNQFQCSI TKRCI PRVW/CDRDNDCVDGSDEPANCT QMTCGVDEFRCKDSGRCl PARWKCDGEDDCGDGSDE
PKEECDERT CEPYQFRCKNNRCVPGRWQCDYDNDCGDNSDEESCTPRPCSESEFSCANGRCI AGRWKCDGDHDCADGSDEKDCTPR
CDVDQFQCKSGHC1 PL RWRCDADADCVDGSDEEACGT GVRT CPL DEFQCNNT L CKPL AWKCDGEDDCGDNSDENPEECARFVCPPN
RPFRCKNDRVCLW GRQCDGT DNCGDGT DEEDCEPPTAHT THCKDKKEFL CRNQRCL SSSL RCNVFDDCGDGSDEEDCSI DPKLTS
CATNAS| CGDEARCVRTEKAAYCACRSGFHTVPGQPGCQDI NECL RFGT CSQL CNNTKGGHL CSCARNFMKTHNTCKAEGSEYQVL
YI ADDNEI RSLFPGHPHSAYEQAFQGDESVRI DAMDVHVKAGRVYWINVWHTGTI SYRSL PPAAPPTTSNRHRRQ DRGVTHLNI SG
LKMPRG Al DWAGNVYWIDSGRDVI EVAQVKGENRKTLI SGM DEPHAI WDPL RGTMYWSDWGNHPKI ETAAMDGTLRETLVQD
NI QAPTGLAVDYHNERL YWADAKL SVI GSI RLNGTDPXVAADSK RGLSHPFSI DVFEDY! YGVTY! NNRVFKI HKFGHSPLVNLTG
GLSHASDW. YHQHKQPEVTNPCDRKKCEW. CL L SPSGPVCTCPNGKRL DNGTCVPVPSPTPPPDAPRPGT CNL QCFNGGSCFLNA
RRQPKCRCQPRYTGDKCEL DQCVEHCRNGGT CAASPSGVPTCRCPTGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQCRCLPGFLG
DRCQYRQCSGYCENFGT CQVAADGSRQCRCT AYFEGSRCEVNKCSRCL EGACVWNKQSGDVTCNCTDGRVAPSCL TCVGHCSNGGS
CTMNSKMVPECQCPPHMI GPRCEEHVFSQQQPCHI ASI LI PLLLLLLLVLVAG VVEWYKRRVQGAKGFQHQRMTNGAMNVEIGNPT
YKMYEGGEPDDVGGL L DADFAL DPDKPTNFTNPVYATL YMGGHGSRHSL ASTDEKREL L GRGPEDEI GDPLA

SEQ 1D NO 173
>Biotin Acceptor Peptide (BAP)
LND I FEAQKXEWH

SEQ I'D NO 174
>Li poate Acceptor Peptide 2 (LAP2)
GFEI DKVWYDLDA

SEQ 1D NO .175
>HAPylation motif, n= 1 to 400
(dy4Ser) n

SEQ %D NO 176
>Alternative |inker
PEAPTDPEAPTD

SEQ ID NO 177
>CTP
DSSSSKAPPPSLPSPSRLPGPSDTPI LPg
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SEQ ID Na 178

>FVI | - HC

| VGGKVCP KCGECPWQVLL LVNGAQLCGG TLI NTI'W/VS AAHCFDKI KN WRNLI AVLGE HDLSEHDGDE QSRRVAQVI |
PSTYVPGITN HDI ALLRLHQ PWLTDHVVP LCLPERTFSE RTLAFVRFSL VSGAGQLLDR -GATALELML
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NVPRLMIQDC  LQQSRKVGDS PNl TEYMFCA GYSDGSKDSC: KGDSGGPHAT HYRGTWYLTG
I VSWGQGCAT VGHFGVYTRV  -SQYI EWL.QKL  MRSEPRPGVL  LRAPFP

SEQ ID NO:179

>FVI | -LC

ANAFLEELRP  GSLERECKEE  QCSFEEAREI FKDAERTKLF W SYSDGDQC  ASSPCQNGGS
CKDQLQSYI C  FCLPAFEGRN CETHKDDQLI CVNENGGCEQ  YCSDHTGTKR  SCRCHEGYSL
LADGVSCTPT  VEYPCXI PI LEKRNASKPQ :GR

SEQ ID NO 180

>FVII zynogen.

MVSQALRLLC  LLLGLQGCLA  AGGVAKASGG - ETRDVPVKPG . PHRVFVTQEE  AHGVLHRRRR
ANAFLEELRP  GSLERECKEE  QCSFEEAREI FKDAERTKLF W SYSDGDQC  ASSPCONGGS
CKDQLQSYI C  FCLPAFEGRN  CETHKDDQLI CVNENGGCEQ  YCSDHTGTKR  SCRCHEGYSL
LADGVSCTPT  VEYPCG&KI PI LEKRNASKPQ .= GRIVG&KVCP  KGECPWQVLL  LVNGAQLCGG
TLI NTI WS~ AAHCFDKI KN - WRNLI AVLGE  HDLSEHDGDE  QSRRVAQVI | PSTYVPGITN
HDI ALLRLHQ  PWLTDHWWP - LCLPERTFSE RTLAFVRFSL VSGAGQLLDR  GATALELML
NVPRLMIQDC  LQQSRKVGDS  PNI TEYMFCA ~ GYSDGSKDSC  KGDSGGPHAT  HYRGTWYLTG
| VSWGQGCAT  VGHFGVYTRV  SQYI EALQKL  MRSEPRPGVL  LRAPFP

SEQ ID NO 181

>FI X zynpgen. Signal sequence (1-28) , Propeptide (29-46)

MORVNM MAESPGLI Tl CLLGYLLSAECTVFLDHENANKI LNRPKRYNSGKL EEFVQGNL ERECVEEKCSFEEAREVFENTERTTE
FWKQYVDGDQCESNPCL NGGSCKDDI NSYECWCPFGFEGKNCEL DVTCNI KNGRCEQF CKNSADNKWCSCTEGYRL AENQKSCEP
AVPFPCGRVSVSQTSKL TRAETVFPDVDYVNSTEAET! LDNI TQSTQSFNDFTRWEGEDAKPGOFPWOW. NGKVDAFCGGS! W
EKW VTAAHCVETGVKI TWAGEHNI EETEHTEQKRNVI RI | PHHNYNAAI NKYNHDI ALLELDEPLVLNSYVTPI Cl ADKEYTNI
FLKFGSGYVSGAGRVFHKGRSAL VL QYL RVPLVDRATCLRSTKFTI YNNVFCAGFHEGGRDSCQGDSGGPHVTEVEGTSFLTG | S
WGEECAVKGKYG YTKVSRYVNW KEKTKLT

SEQ .ID.'NO 182

>FX zymogen. Signal sequence (1-23) , Propeptide (24-40)
MERPLHLVLLSASLAGLLLLGESLFXRREQANNI LARVTRANSFL EEMKKGHL ERECVEET CSYEEAREVFEDSDKTNEFWNKYKD
GDQCET SPCQNQGKCKDGL GEYTCTCL EGFEGKNCEL FTRKL CSL DNGDCDQFCHEEQNSWCSCARGYTLADNGKACI PTGPYPC
GKQTLERRKRSVAQAT SSSGEAPDSI TWKPYDAADL DPTENPFDL L DFNQTOQPERGDNNL TRI VGCQECKDGECPWQAL LI NEENE
GFCGGT| LSEFYI LTAAHCL YQAKRFKVRVGDRNTEQEEGGEAVHEVEW KHNRFTKETYDFDI AVLRLKTPI TFRMNVAPACLP
ERDWAESTLMIQKTA VSGFGRTHEKGRQSTRLKMLEVPYVDRNSCKL SSSFI | TONMFCAGYD- TKQEDACQGDSGGPHVTRFKDT
YFVTA VSWEEGCARKGKYA YTKVTAFLKW DRSVKTRGLPKAKSHAPEVI TSSPLK

SEQ ID NO 183
>Human GPI 1 b.
1039)

Si gnal sequence (1-31) . Transnenbrane (981-1019)... Cytoplasnmic (1020-

MARAL CPL QALW.L EW/L LLL GPCAAPPAWAL NL DPVQL TFYAGPNGSQFGFSL DFHKDSHGRVAI WGAPRTL GPSQEETGGVFL
CPWRAEGGQCPSL L FDL RDETRNVGSQTL QTFKARQGL GASWBWEDVI VACAPWOHWAVL EKTEEAEKTPVGSCFLAQPESGRRA
EYSPCRGNTLSRI YVENDFSWDKRYCEAGF SSWIQAGEL VL GAPGGYYFL GLLAQAPVADI FSSYRPG LLWHVSSQSL SFDSSN
PEYFDGYWGYSVAVGEFDGDLNT TEYWGAPTWSWI L GAVE! LDSYYQRLHRL RGEQVASYFGHSVAVTDVNGDGRHDL L VGAPL Y
MESRADRKLAEVGRVYL FL QPRGPHAL GAPSL LL TGTQL YGRFGSAI APL GDLDRDGYNDI AVAAPYGGPSGRGQVL VFL GQSEGL
RSRPSQVL DSPFPTGSAFGFSLRGAVDI DDNGYPDLI VGAYGANQVAVYRAQPWKASVQL L VQDSLNPAVKS CVLPQTKTPVSCF
NI QVCVGATGHNI PQKL SLNAEL QL DRQKPRQGRRVL L L GSQQAGT TLNL DLGGKHSPI CHT TMAFL RDEADFRDKL SPI VL SLNV
SLPPTEAGVAPAVWLHGDTHVQEQTRI VL DCGEDDVCVPQL QL TASVTGSPL L VGADNVL EL QVDAANEGEGAYEAEL AVHL PQGA
HYMRAL SNVEGFERL | CNQKKENETRW.CEL GNPMKKNAQI G| AMLVSVGNL EEAGESVSFQLQ RSKNSQNPNSKI VLLDVPVR
AEAQVEL RGNSFPASL WAAEEGEREQNSL DSWEPKVEHT YEL HNNGPGTVNGL HL S| HLPGQSQPSDLLY! LDI QPQGGLQCFPQ
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PPVNPLKVDy G, Pl PSPSPI HPAHHK RDRRQI FL PEPEQPSRL QDPVLVSCDSAPCTVVQCDL QOEMARGORAMVTVILAFLWL PSLY
oRPLDGFVL 5 SHAWFNVSSLPYAVPPLSLPRGEA o Vig T LLRALEERAI PI WAWLVGVLGGELLLLTI LVLAMNKVGFFKRNRPPLE

EDDEECE

SEQ 1D NO 184
>Human CGPllla. Signal sequence (1-26), Transnmenbrane (719-747) ., Cytoplasmc (748-788)

MRARPRPRPLWATVLAL GALAGVGVGGPNI CTTRGVSSCQQCLAVSPMCAWCSDEAL PL GSPRCDL KENL LKDNCAPESI EFPVSE
ARVLEDRPLSDKGSGDSS (VT ,VSP o RI' ALRLRPDDSKNFSI QVRQVEDYPVDI YYLMVDL SYSMKDDLWEI QNLGTKLATQVRKLT
SNLRI GFGAFVDKPVSPYMYI SPPEAL ENPCYDIVKT TCLPMFGYKHVL TL TDQVTRFNEEVKKQSVSRNRDAPEGGFDAI MQATVC
DEKI GARNDASHLLVFTTDAKTHI ALDGRLAG VQPNDGQCHVGSDNHYSASTTMDYPSL GLMIEKL SQKNI NLI FAVTENVWALY
QNYSELI PGTTVGVLSMDSSNVL QLI VDAYGKXRSKVEL EVRDL PEEL SL SFNATCLNNEVI PGLKSCMALKI GDTVSFSI EAKVR
GCPQEKEKSFTI KPVGFKDSLI VQVTFDCDCACQAQAEPNSHRCNNGNGT FECGVCRCGPGW. GSQCECSEEDYRPSQQDECSPRE
GQPVCSQRGECL CEQLVCHSSDFGKI TGKYCECDDFSCVRYKGEMCSGHGQCSCGDCL CDSDWI GYYCNCT TRTDTCVBSNGLLCS
GRGKCECGSCVCI QPGSYCGDTCEKCPTCPDACT FKKECVECKKFDRGAL HDENTCNRYCRDEI ESVKEL KDTGKDAVNCT YKNEDD
CWRFQYYEDSSCKSI LYWEEPECPKGPD! LWLLSVMGAI LLI GLAALLI WKLLI TI HDRKEFAKFEEERARAKWDTANNPL YK

EATSTFTNI TYRGT

SEQ 1D NO: 185

>Human GPIIb DNA.
ATGGCCAGAGCTTTGTGTCCACTGCAAGCCCT CTGGECT TCTGGAGT GGGTGCTGCTGCTCTACCGGT CTCGAAACACAGGT GACGT

TCGGGAGACCGAAGACCT CACCCACGACGACGAGT TGGGACCT TGT GCTGCCCCT CCAGCCT GGGECCT TGAACCT GGACCCAGT GC
AGCTCACCAACCCT GGAACACGACGGEGAGGT CCGAGCCGGAACT TGGACCT GEGT CACGT CGAGT GGT TCTAT GGAGGCCCCAAT
GGCAGCCAGTTTGGATTTTCACT GGACT TCCACAAGGACAGCAAGATACGT CCGGGEGT TACCGT CGGT CAAACCTAAAAGT GACCT
GAAGGTGT TCCTGT CCCAT GGGAGAGT GGCCAT CGT GGT GGECGECCCCECCEACCCT GGGCCCCAGCCAGGAGGAGGTACCCTCTC
ACCGGT AGCACCACCCGCGEEEECECCT GEGACCCEEEGET CGGT CCTCCT CACGEGECGEECET GT TCCTGT GCCCCT GCGAGGGCCGAG
GGCGGCCAGT GCCCCT CGCT GCT CTGCCCGCCECACAAGGACACGEEGACCT CCCGGECT CCCGCCAGT CACGGGGAGCGACGAGT T
TGACCTCCGTGATGAGACCCGAAAT GTAGGCT CCCAAACT TTACAAACCT TCAAGGCCAAACT GGAGGCACTACTCTGGECTTTAC
ATCCGAGGGT TTGAAATGT TTGGAAGT TCCGECGCCAAGGACT GEEGEGECGT CGGT CGT CAGCT GGAGCGACGT CATTGT GGCCTGC
GCCCCCGCGGT TCCT GACCCCCGCAGCCAGCAGT CGACCT CGCT GCAGT AACACCGGACGCGGEGEGEGT GGCAGCACTGGAACGT CCT
AGAAAAGACT GAGGAGGCTGAGAAGACGCCCGT AGGT AGCACCGT CGTGACCT TGCAGGATCTTTTCTGACT GCTCCGACTCTTCT
GCGGGCATCCATCGT GCTTT T TGGCT CAGCCAGAGAGCGGECCGECECECCGAGT ACT CCCCCT GTCGCGGGAACACGAAAAACCCGA
GTCGGTCTCTCGECCEECCECECGECT CAT GAGGGEGEGACAGCGCCCT TGACCCT GAGCCGCATTTACGT GGAAAATGATTTTACGCTG
GGACAAGCGT TACT GT GAAGCGT GGGACT CGGCGTAAATGCACCT TTTACTAAAAT CGACCCT GT TCGCAATGACACT TCGCGGECT
TCAGCTCCGTGGT CACT CAGCCCCGAGAGCT GGT GCT TGEGEGECT CCTGGECEECT ATCCGAAGT CGAGGCACCAGT GAGT CCGGCCT
CTCGACCACGAACCCCGAGGACCGCCGATATATTTCTTAGGT CTCCTGGECCCAGGCT CCAGT TGCGGATATTTTCTCGAGT TACCG
CCCAATAAAGAAT CCAGAGGACCGGEGT CCGAGGT CAACGCCTATAAAAGAGCT CAAT GGCGGGTGECATCCTTTTGT GGCACGT GT
CCTCCCAGAGCCTCTCCTTTGACTCCAGCAACCCAGAGCCGT AGGAAAACACCGT GCACAGGAGGEGT CTCCGAGAGGAAACT GAGG
TCGTTGGEGTCTCTACT TCGACGGECTACT GEGGGT ACT CGGT GECCGT GGGCGAGT TCGACGGGGAT CT CAACAT GAAGCT GCCGAT
GACCCCCATGAGCCACCGECACCCGCT CAAGCT GCCCCTAGAGT TGACTACAGAATAT GT CGT CGGT GCCCCCACT TGGAGCTGGA
CCCTGGGAGCGGT CGAAAT TTGATGT CTTATACAGCAGCCACGEEEGET GAACCT CGACCT GGGACCCTCGCCACCT TTAAT TGCGAT
TCCTACTACCAGAGGCT GCAT CGGECT GCGCGGAGAGCAGATGGECGT CGTATTTTAACCTAAGGAT GATGGT CTCCGACGT AGCCGA
CGCGCCTCTCGT CTACCGCAGCATAAAAGGGCAT TCAGT GGCTGT CACT GACGT CAACGGGGAT GGGAGGECATGATCTGCTGGT GG
GCCCCGTAAGT CACCGACAGT GACTGCAGT TGCCCCTACCCT CCGT ACT AGACGACCACCCGGCT CCACTGTATATGGAGAGCCGG
GCAGACCGAAAACT GGCCGAAGT GGGGECGT GT GTATCGAGGT GACATATACCT CTCGGECCCGT CTGECTTTTGACCGGCT TCACCC
CGCACACATATTGI TCCTGCAGCCGCGAGECCCCCACGCGCT GEGT GCCCCCAGCCT CCTGCT GACT GGCAACAAGGACGT CGECG
CTCCGEEEGET GCGCGACCCACGEEEGET CGGAGGACGACT GACCGACACAGCT CTAT GGGCGAT TCGGECT CTGCCATCGCACCCCT G
GGCGACCTCGACCGCCGAT TGT GTCGAGATACCCGCTAAGCCGAGACGGT AGCGT GGEGACCCGCT GGAGCTGGCCCTAGECTACAA
TGACATTGCAGT GGCTGCCCCCT ACCEEEGET CCCAGT GGCCGGEGEGECCAAGT GCCGAT GT TACT GTAACGT CACCGACGGGGGATGC
CCCCAGGGT GACCGECCCCGGT TCACCTGGT GT TCCTGGGT CAGAGT GAGGGEECT GAGGT CACGT CCCTCCCAGGT CCTGGACACC
GACCACAAGGACCCAGT CTCACT CCCCGACT CCAGT GCAGGGAGGGT CCAGGACCT GTCGCCCT TCCCCACAGGCTCTGCCTTTGG
CTTCTCCCT TCGAGGT GCCGTAGACAT CGATGACGGGAAGGGEGT GT CCGAGACGGAAACCGAAGAGGGAAGCT CCACGCECATCTGT
AGCTACTGAACGGATACCCAGACCTGATCGT GGGAGCT TACGGGGECCAACCAGGT GECTGTGTACAGAT TGCCTATGGGT CTGGAC
TAGCACCCT CGAAT GCCCCGGT TGGT CCACCGACACAT GT CTGCT CAGCCAGT GGT GAAGGCCT CTGCCAGCT ACTGGT GCAAGAT
TCAGTGAATCCTGCTCGAGT CGGT CACCACT TCCGGAGACAGGT CGATGACCACGT TCTAAGT GACT TAGGACGAGT GAAGACGCTG
TGTCCTACCTCAGACCAAGACACCCGT GAGCT GCTTCAACATCCAGATGCACT TCTCGACACAGGATGGAGT CTGGTTCTGTGGEC
ACTCGACGAAGT TGTAGGT CTACT GT GT TGGAGCCACT GGGCACAACAT TCCTCAGAAGCT ATCCCTAAAT GCCGAGCT GCAGACA
CAACCTCGGT GACCCGT GT TGTAAGGAGT CTTCGATAGGGAT TTACGECT CGACGT CCT GGACCGGECAGAAGCCCCGCCAGEECCG
GCGGGTGCTGCTGCTGEECT CTCAACAGGCAGACCT GECCGT CT TCGEEECEGET CCCGECCGCCCACGACGACGACCCGAGAGT TG
TCCGT GGCACCACCCT GAACCT GGAT CT GGGCGGAAAGCACAGCCCCAT GTGCCACACCACCATGCCGT GGT GGGACT TGGACCTA
GACCCGCCTTTCGT GT CCGGGGTAGACGGT GTGGTGGTACGCCT TCCT TCGAGAT GAGGCAGACT TCCGGGACAAGCT GAGCCCCAT
TGI GCTCAGCCT CCGGAAGGAAGCT CTACT CCGT CT GAAGGCCCT GT TCGACT CGEGGT AACACGAGT CGGAGAATGT GTCCCTAC
CGCCCACGGAGCECT GGAAT GGCCCCT GCTGTCGT GCTGCAT GGAGACT TACACAGGGAT GECGGEGT GCCTCCGACCT TACCGEEEA
CGACAGCACGACGT ACCTCTGACCCAT GT GCAGGAGCAGACACGAAT CGT CCT GGACT GT GGGGAAGATGACGTATGT GT GT GGGT
ACACGTCCTCGTCTGT GCT TAGCAGGACCT GACACCCCT TCTACT GCATACACACCCCCAGCT TCAGCT CACT GCCAGCGT GACGG
GCTCCCCGCTCCTAGT TGCGGGCAGATAAT GGGGT CGAAGT CGAGT GACGGT CGCACT GCCCGAGGGGECGAGGATCAACCCCGT CTA
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TTAGI CCTGGAGCTGCAGAT GGACGCAGCCAACGAGGECGAGEEEGECCTAT GAAGCAGAGCT GCAGGACCT CGACGT CTACCTGCG
TCGGI TGCTCCCGCTCCCCCCGATACT TCGT CTCGACGCCGT GCACCT GCCCCAGGECGCCCACTACAT GCGGEGECCCTAAGCAAT G
TCGAGGGECT TTCGGECACGT GGACGEEGET CCCGCAEEGET GATGTACGCCCGGEGAT TCGT TACAGCT CCCGAAAGAGAGACT CATCTGT
AATCAGAAGAAGGAGAAT GAGACCAGGEGT GGTGCTGT GTGAGCTGCTCTCTGAGTAGACATTAGTCTTCTTCCTCTTACTCTGGTC
CCACCACGACACACT CGACGGCAACCCCAT GAAGAAGAACGCCCAGATAGGAAT CCCGAT GT TGGT GAGCGT GGGGAATCCGT TGG
GGTACTTCTTCTTGCGGEGT CTATCCT TAGCGCT ACAACCACT CGCACCCCT TACT GGAAGAGGCTGECGAGT CTGTGTCCTTCCAG
CTGCAGATACGGAGCAAGAACAGCCAGGACCT TCTCCGACCCCT CAGACACAGGAAGGT CGACGT CTATGCCTCGT TCTTGTCGGT
CAATCCAAACAGCAAGATTGT CCTGCT GGACGT GCCGGT CCGEGCAGAGGCCCAAGT GGAGT TAGGT TTGT CGT TCTAACACGACG
ACCT GCACGGECCAGECCCGT CTCCGEGEGET TCACCT CCTGCGAGGGAACT CCTTTCCAGCCT CCCT GGT GGT GGCAGCAGAAGAAGGT
GAGAGGGAGGACCCTCCCTTGAGGAAAGGT CGGAGEGACCACCACCGT CGTCTTCTTCCACT CTCCCTCCAGAACAGCTTGGACAG
CTGGGGACCCAAAGT GGAGCACACCTATGAGCT CCACAACAATGTCTTGT CGAACCT GTCGACCCCTGGGT TTCACCTCGT GTGGA
TACTCGAGGTGI TGT TAGGCCCT GGGACT GT GAAT GGT CT TCACCT CAGCATCCACCT TCCGGGACAGT CCCAGCCCCCGGEGACCC
TGACACT TACCAGAAGT GGAGT CGT AGGT GGAAGGCCCT GT CAGGEGT CGEGT CCGACCT GCTCTACAT CCTGGATATACAGCCCCA
GGGGEECCTTCAGT GCTTCCCACAGAGGECT GGACGAGAT GTAGGACCT ATAT GT CGGGGT CCCCCCGGAAGT CACGAAGGEGT GTCC
CTCCTGT CAACCCT CTCAAGGT GGACT GGEEECTGCCCAT CCCCAGCCCCT CCCCCAT TGGAGGACAGT TGGGAGAGT TCCACCT G
ACCCCCGACGGEGT AGGEGET CEEEGAGCEEGET AACACCCGGECCCAT CACAAGCCGGAT CGCAGACAGAT CT TCCTGCCAGAGCCCGA
GCAGCCCGT GEECCCEGTAGT GT TCGCCCTAGCGT CTGT CTAGAAGGACGGT CTCCEECT CGT CCEGT CGAGCCT TCAGGATCCAG
TTCTCGTAAGCT GCGACT CCECGCCCT GTACT GT GGT GCAGAGCT CCGAAGT CCTAGGT CAAGAGCAT TCGACGCT GAGCCCCGEG
ACATGACACCACGT CT GT GACCT GCAGGAGAT GECGCGECEEECAGCGEEGECCAT GGT CACGGT GCTGECCT TCCTGACACT GGACGT
CCTCTACCGCGCGCCCGT CGCCCGGTACCAGT GCCACGACCGGAAGGACT GGCT GCCCAGCCT CTACCAGAGGCCTCTGGATCAGT
TTGTGCTGCAGT CGCACGCAT GGACCGACGEGT CGGAGAT GGT CTCCGGAGACCT AGT CAAACACGACGT CAGCGTGCGTACCTTC
AACGT GT CCTCCCT CCCCTATGCGGT GCCCCCGCT CAGCCT GCCCCGAGEEGAAGCTAAGT TGCACAGGAGGGAGGEGGATACGCCA
CGGGEECGAGT CGGACGEGECT CCCCT TCGACAGGT GTGGACACAGCT GCTCCGEGECCT TGGAGCGAGAGEGCCATTCCAATCTCGT G
GGTGGTCCACACCT GT GT CGACGAGGECGCGGAACCT CCTCTCCCEGT AAGGT TAGACCACCCACCT GGTGEGT GTGCTGEEGETGECC
TGCTGCTGGT CACCAT CCTGGT CCTGECCAT GT GGAAGGACCACCCACACGACCCACCGGACGACGACGAGT GGTAGGACCAGGAC
CGGTACACCTTCGT CGGCTTCT TCAAGCGGAACCGGECCACCCCT GGAAGAAGAT GAT GAAGAGGEGCGAGT GACAGCCGAAGAAGT T
CGCCTTGGCCGGTGEEGACCTTCTTCTACTACT TCTCCCCCTCACT

SEQ ID NO 186
>Hurman GPIlIa DNA

ATGCGAGCGCGCCCECGECCCCEECCECT CTGEECGACT GTGCTGECGCT GEEGEECECT GTACGCT CGCGCGEECECCEGEEEECEG
CGAGACCCGCT GACACGACCGCGACCCCCGCGACGECEGEECET TEECGT AGGAGGGECCCAACAT CTGTACCACGCGAGGT GTGAGCT
CCTGCCAGCGCCCGCAACCGCATCCTCCCEEGT TGTAGACATGGTGCGCTCCACACT CGAGGACGGT CCAGTGCCTGECTGTGAGC
CCGATGT GT GCCTGGTGCTCTGAT GAGGCCCTGCCT CTGGECGT CACGGACCGACACT CGEGGT ACACAGGGACCACGAGACTACT
CCGGGACGGAGACCCGT CACCT CECTGT GACCT GAAGGAGAAT CTGCTGAAGGATAACT GTGCCCCAGAATCCATCAGT GGAGCGA
CACTGGACTTCCTCTTAGACGACTTCCTATTGACACGGEGGTCTTAGGT AGGAGT TCCCAGT GAGT GAGGCCCGAGTACTAGAGGAC
AGGCCCCTCAGCGACAAGGGCTCTCTCAAGGGT CACTCACTCCGGGCTCATGATCT CCTGT CCGGGGAGT CGCTGTTCCCGAGAGG
AGACAGCTCCCAGGT CACTCAAGT CAGTCCCCAGAGGATTGCACT CCGGCTCCGECCACCT CTGT CGAGGGT CCAGTGAGT TCAGT
CAGGGGT CTCCTAAGGT GAGGCCGAGGCCGGTGATGATTCGAAGAATTTCTCCAT CCAAGT GCGGCAGGT GGAGGATTACCCTGT G
GACATCCTACTAAGCTTCTTAAAGAGGT AGGT TCACGCCGT CCACCTCCTAATGGGACACe TGTAGTACTACTTGATGGACCTGIC
TTACTCCATGAAGGATGATCTGT GGAGCATCCAGAACCT GATGATGAACTACCT GGACAGAAT GAGGTACT TCCTACTAGACACCT
CGTAGGT CT TGGACGGT ACCAAGCT GGCCACCCAGAT GCGAAAGCT CACCAGTAACCTGCGGATTGGCT TCGGGCCATGGT TCGAC
CGGTGGGTCTACGCTTTCGAGT GGT CATTGGACGCCTAACCGAAGCCCGCATTTGT GGACAAGCCTGTGTCACCATACATGTATAT
CTCCCCACCAGAGGCCCTCGAACGTAAACACCT GT TCGGACACAGT GGTATGTACATATAGAGGGGT GGTCTCCGGGAGCTTAACC
CCTGCTATGATATGAAGACCACCTGCTTGCCCATGT TTGGCTACAAACACGT GCTGT TGGGGACGATACTATACTTCTGGT GGACG
AACGGGTACAAACCGATGT TTGT GCACGACACGCTAACT GACCAGGT GACCCGCTTCAATGAGGAAGTGAAGAAGCAGAGTGTGTC
ACGGTGCGATTGACT GGT CCACT GGGCGAAGT TACTCCTTCACT TCT TCGT CTCACACAGT GCCAACCGAGAT GCCCCAGAGGGT G
GCTTTGATGCCATCATGCAGGCTACAGT CTGTGAT GAAT TGGCT CTACGGGGT CTCCCACCGAAACTACGGTAGTACGT CCGATGT
CAGACACTACTTAAGAT TGGCT GGAGGAATGATGCATCCCACTTGCTGGTGT TTACCACT GATGCCAAGACTTTCTAACCGACCTC
CTTACTACGTAGGGT GAACGACCACAAATGGTGACTACGGT TCTGACATATAGCAT TGGACGGAAGGCT GGCAGGCATTGT CCAGC
CTAATGACGGGCAGTGTCATGTATAT CGTAACCTGCCTTCCGACCGT CCGTAACAGGT CGGATTACTGCCCGTCACAGTAGITGGT
AGTGACAATCATTACTCTGCCTCCACTACCATGGATTATCCCTCTTTGEGECTGCAACCATCACTGT TAGTAATGAGACGGAGGT G
ATGGTACCTAAT AGGGAGAAACCCCGACATGACT GAGAAGCTATCCCAGAAAAACATCAATTTGATCTTTGCAGTGACTGAAAATG
TATACTGACTCTTCGATAGGGTCTTTTTGTAGT TAAACTAGAAACGT CACTGACTTTTACATGTCAATCTCTATCAGAACTATAGT
GAGCTCATCCCAGGGACCACAGT TGEGGT TCTGTCCCAGT TAGAGATAGT CTTGATATCACT CGAGT AGGGT CCCTGGTGICAACC
CCAAGACAGGATGGATTCCAGCAATGT CCTCCAGCTCATTGT TGATGCTTATGGGAAAATCCGTTCTAAATACCTAAGGTCGTTAC
AGGAGGTCGAGTAACAACTACGAATACCCTTTTAGGCAAGATTTGT AGAGCT GGAAGT GCGTGACCTCCCTGAAGAGT TGTCTCTA
TCCTTCAATGCCACCTGCCATCTCGACCTTCACGCACT GGAGGGACT TCTCAACAGAGATAGGAAGT TACGGT GGACGCTCAACAA
TGAGGTCATCCCTGGECCTCAAGTCTTGTATGGGACT CAAGAT TGGAGACACGGAGT TGTTACT CCAGTAGGGACCGGAGT TCAGAA
CATACCCTGAGT TCTAACCTCTGTGCGT GAGCT TCAGCAT TGAGGCCAAGGT GCGAGGCT GT CCCCAGGAGAAGGAGAAGTCCTTT
CACTCGAAGT CGTAACTCCGGTTCCACGCTCCGACAGGEGTCCTCTTCCTCTTCAGGAAAACCATAAAGCCCGTGGGECTTCAAGEA
CAGCCTGATCGT CCAGGTCACCTTTGATTGT GACTGGTATTTCGGGECACCCGAAGT TCCTGT CGGACTAGCAGGT CCAGTGGAAAC
TAACACTGT GT GCCT GCCAGGCCCAAGCTGAACCTAATAGCCAT GGCT GCAACAAT GGCAAT GGGACCACACGGACGGTCCGEGTT
CGACTTGGATTATCGGTAGCGACGT TGT TACCGT TACCCTGGTTTGAGT GTGGGGTATGCCGT TGTGEECCTGECTGECTGEGATC
CCAGT GTGAGTGCTCAAAACT CACACCCCATACGGCAACACCCGGACCGACCGACCCTAGGGT CACACT CACGAGT GAGGAGGACT
ATCGCCCTTCCCAGCAGGACGAAT GCAGCCCCCGEGAGEGT CAGCCCGT CCTCCTCCTGATAGCGGEGAAGGGTCGTCCTGCTTACa
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TCGGGGGCCCTCCCAGTCGGGCAGTGCAGCCAGCGGGGCGAGTGCCTCTGTGGTCAATGTGTCTGCCACAGCAGTGACTTTGGCAC
GTCGGTCGCCCCGCTCACGGAGACACCAGTTACACAGACGGTGTCGTCACTGAAACCGAAGATCACGGGCAAGTACTGCGAGTGTG
ACGACTTCTCCTGTGTCCGCTACAAGGGGGAGTTCTAGTGCCCGTTCATGACGCTCACACTGCTGAAGAGGACACAGGCGATGTTC
CCCCTCATGTGCTCAGGCCATGGCCAGTGCAGCTGTGGGGACTGCCTGTGTGACTCCGACTGGACCTACACGAGTCCGGTACCGGT
CACGTCGACACCCCTGACGGACACACTGAGGCTGACCTGGGGCTACTACTGCAACTGTACCACGCGTACTGACACCTGCATGTCCA
GCAATGGGCTGCTGCCGATGATGACGTTGACATGGTGCGCATGACTGTGGACGTACAGGTCGTTACCCGACGACTGCAGCGGCCGG
GGCAAGTGTGAATGTGGCAGCTGTGTCTGTATCCAGCCGGGCTCCTATACGTCGCCGGCCCCGTTCACACTTACACCGTCGACACA
GACATAGGTCGGCCCGAGGATAGGGGACACCTGTGAGAAGTGCCCCACCTGCCCAGATGCCTGCACCTTTAAGAAAGAATGTCCCC
TGTGGACACTCTTCACGGGGTGGACGGGTCTACGGACGTGGAAATTCTTTCTTACAGTGGAGTGTAAGAAGTTTGACCGGGGAGGC
CTACATGACGAAAATACCTGCAACCGTTACCACCTCACATTCTTCAAACTGGCCeCTCGGGATGTACTGCTTTTATGGACGTTGGC
AATGTGCCGTGACGAGATTGAGTCAGTGAAAGAGCTTAAGGACACTGGCAAGGATGCAGTGAATACGGCACTGCTCTAACTCAGTC
ACTTTCTCGAAT" | 'CCTGTGACCGTTCCTACGTCACTTATGTACCTATAAGAATGAGGATGACTGTGTCGTCAGATTCCAGTACTAT
GAAGATTCTAGTACATGGATATTCTTACTCCTACTGACACAGCAGTCTAAGGTCATGATACTTCTAAGATCAGGAAAGTCCATCCT
GTATGTGGTAGAAGAGCCAGAGTGTCCCAAGGGCCCTGACATCCTGCCTTTCAGGTAGGACATACACCATCTTCTCGGTCTCACAG
GGTTCCCGGGACTGTAGGACGTGGTCCTGCTCTCAGTGATGGGGGCCATTCTGCTCATTGGCCTTGCCGCCCTGCTCATCCACCAG
GACGAGAGTCACTACCCCCGGTAAGACGAGTAACCGGAACGGCGGGACGAGTAGTGGAAACTCCTCATCACCATCCACGACCGAAA
AGAGTTCGCTAAATTTGAGGAAGAACGCACCTTTGAGGAGTAGTGGTAGGTGCTGGCTTTTCTCAAGCGATTTAAACTCCTTCTTG
CGGCCAGAGCAAAATGGGACACAGCCAACAACCCACTGTATAAAGAGGCCACGTCTACCTTCCGGTCTCGTTTTACCCTGTGTCGG
XX_(IEI_FTGGGTGACATATTTCTCCGGTGCAGATGGAAGACCAATATCACGTACCGGGGCACTTAATGGTTATAGTGCATGGCCCCGTG
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WHAT IS CLAIMED IS

1. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlIb/Ila epitope,

(& wherein the antibody or antigen-binding molecule thereof specifically bind to the
same GPIIb/Illa epitope as an antibody selected from 34D10, 12B2, 2A2, 35D1, 36A8, 4B11,
1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4;

(b) wherein the antibody or antigen-binding molecule thereof competitively -inhibits
GPIllb/llla binding by an antibody selected from 34D10, 12B2, 2A2, 35D1, 36A8, 4B11, 1HS6,
38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4; or

(c) wherein the antibody or antigen-binding molecule thereof comprises at least one, at
least two, at least three, at least four, or at least five complementarity determining regions (CDR)
or variants thereof of an antibody selected from the 34D10, 12B2, 2A2, 35D1, 36A8, 4B1 1, 1H6,
38G8, 21F10, 38A8, 18F7, 38F6, 13C1, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4 antibodies.

2. The antibody or antigen-binding molecule thereof of claim 1, which comprises six
CDRs or variants thereof of an antibody selected from the 34D10, 12B2, 2A2, 35D1, 36A8,
4B11, 1H6, 38G8, 21F10, 38A8, 18F7, 38F6, 13Cl, 5C4, 23C10, 37C7, 28C2, 9D6, or 28F4

antibodies.

3. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlb/ll1a epitope, comprising

() avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 25, 31, 37, 43 or 1 11;

(i) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS:26, 32, 38, 44, or 112,

(iii) avariable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 27, 33, 39, 45, or 113;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS:. 28, 34, 40, 117, or 114,

(v) a variable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 29, 35, 41, 118, or 115; and,
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(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60, 70, 80, 90, or
95% identical to any one of SEQ ID NOS: 30, 36, 42, 119, or 116.

4. An antibody or antigen-binding molecule thereof which specificaly binds to a
GPIIb/ll1a epitope, comprising

() a VH-CDRI comprising the consensus sequence XiYAMS wherein Xi represents
amino acid residues Thr (T), Ser (S), or Ala (A);

(i) a VH-CDR2 comprising the consensus sequence SIX X GX, X TYXsX -DSVKXs
wherein X, represents amino acid residues Ser (S) or Asn (N), X, represents amino acid residues
Ser (S) or Gly (G), X, represents amino acid residues Ser (S) or Gly (G), X represents amino
acid residues Ser (S), Asn (N), or Thr (T), X represents amino acid residues Tyr (Y) or Phe (F),
X, represents amino acid residues Leu (L) or Pro (P), and Xg represents amino acids Gly (G) or
Arg (R);

(iii) a VH-CDR3 comprising the consensus sequence GGDYGYAX DY, wherein X,
represents amino acid residues Leu (L) or Met (M);

(iv) aVL-CDR1 comprising the sequence RASSSVNYMY (SEQ ID NO: 28);

(v) aVL-CDR2 comprising the sequence YTSNLAP (SEQ ID NO: 29); and,

(vi) aVL-CDR3 comprising the sequence QQFSSSPWT (SEQ D NO: 30).

5. The antibody or antigen-binding molecule thereof according to clam 4,
comprising

(i) aVH-CDRI sequence selected from SEQ ID NOS: 25, 31, 37, 43, or 111;

(i) aVH-CDR2 sequence selected from SEQ ID NOS: 26, 32, 38, 44, or 112;

(iii) aVH-CDRS3 sequence selected from SEQ ID NOS: 27, 33, 39, 45, or 1 13;

(iv) aVL-CDR1 sequence selected from SEQ ID NOS: 28, 34, 40, 117, or 114;

(v) aVL-CDR2 sequence selected from f SEQ ID NOS: 29, 35, 41, 118, or 115; and,

(vi) aVL-CDR3 sequence selected from SEQ ID NOS: 30, 36, 42, 119, or 116.

6. An antibody or antigen-binding molecule thereof which specifically binds to a
GPlIb/ll1a epitope, comprising a VH comprising an amino acid sequence at least about 80%,
85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 1, 3, 5, 7, or 97 and a VL
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comprising an amino acid sequence at least about 80%, 85%, 90%, 95%, or 100%. identical to
any one of SEQ ID NOS: 2, 4, 6, 99, or 98.

7. The antibody or antigen-binding molecule thereof of any one of claims 1 to 6,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 1and the VL comprises the

amino acid sequence of SEQ ID NO: 2(34D10 antibody).

8. The antibody or antigen-binding molecule thereof of any one of claims 1 to 6,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 3 and the VL comprises the

amino acid sequence of SEQ ID NO: 4 (2A2 antibody).

9. The antibody or antigen-binding molecule thereof of any one of clams 1 to 6,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 5 and the VL comprises the

amino acid sequence of SEQ ID NO: 6 (36A8 antibody).

10. The antibody or antigen-binding molecule thereof of any one of claims 1to 6,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 7 and the VL comprises the

amino acid sequence of SEQ ID NO: 99 (4B1 1 antibody).

11. The antibody or antigen-binding molecule thereof of any one of clams 1 to 6,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 97 and the VL comprises the
amino acid sequence of SEQ ID NO: 98 (35D1 antibody).

12. The antibody or antigen-binding molecule thereof of any one of claims 1to 11,
wherein the GPIIb/Illa epitope is located in the extracellular domain of the apha subunit of

GPIIb/llla or the extracellular domain of the GPIIb/Illa complex.

13. The antibody or antigen-binding molecule thereof of any one of clams 1to 12,
wherein the antibody or antigen-binding molecule thereof does not compete with fibrinogen for

binding to GPIIb/llla.
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14. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIIb/Ila epitope, comprising

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 46, 52, 120, or 126;

(ii) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 47, 53, 121, or 127;

(iii) avariable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 48, 54, 122, or 128;

(iv) a variable light chain CDR-1 (VL-CDRI) seguence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 49, 55, 123, or 129;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 50, 56, 124, or 130; and,

(vi) a variable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NO: 51, 57, 125, or 131.

15. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIIb/Ila epitope, comprising

(i) aVH-CDR1 comprising the sequence NYLIE (SEQ ID NO: 46);

(i) aVH-CDR2 comprising the sequence VINPGSGGTNYNEKFKG (SEQ ID NO: 47);

(ili) aVH-CDR3 comprising the sequence GRYEWYFDV (SEQ ID NO: 48);

(iv) a VL-CDRI  comprising the consensus sequence RASQDIXioNYLN wherein Xi,
represents amino acid residues Ser (S) or Thr (T);

(v) aVL-CDR2 comprising the sequence YTSRLHS (SEQ ID NO:50); and,

(vi) aVL-CDR3 comprising the sequence QQGYTLPYT (SEQ ID NO:51).

16. The antibody or antigen-binding molecule thereof according to clam 15,
comprising

(i) aVH-CDR1 sequence selected from SEQ ID NO: 46, 52, 120, or 126;

(i) aVH-CDR2 sequence selected from SEQ ID NO: 47, 53, 121, or 127,

(ili) aVH-CDR3 sequence selected from SEQ ID NO: 48, 54, 122, or 128;

(iv) aVL-CDRI sequence selected from SEQ ID NO: 49, 55, 123, or 129;

(v) aVL-CDR2 sequence selected from SEQ ID NO: 50, 56, 124, or 130; and,
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(vi) aVL-CDR3 sequence selected from SEQ ID NO: 51, 57, 125, or 131.

17. An antibody or antigen-binding molecule thereof which specificaly binds to a
GPlIb/Illa epitope, comprising a VH comprising an amino acid sequence & least about 80%,
85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 8, 10, 100, or 102, and a VL
comprising an amino acid sequence at least about 80%, 85%, 90%, 95%, or 100% identical to
any one of SEQ ID NOS: 9, 11, 101, or 103.

18. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
14 to 17, wherein the VH comprises the amino acid sequence of SEQ ID NO: 8 and the VL
comprises the amino acid sequence of SEQ ID NO: 9 (VH of 1H6 antibody).

19. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
14 to 17, wherein the VH comprises the amino acid sequence of SEQ ID NO: 10 and the VL
comprises the amino acid sequence of SEQ ID NO: 11 (38A8 antibody).

20. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
14 to 17, wherein the VH comprises the amino acid sequence of SEQ ID NO: 100 and the VL
comprises the amino acid sequence of SEQ ID NO: 101 (38G8 antibody).

21. The antibody or antigen-binding molecule thereof of ‘any one of clams 1, 2, and
14 to 17, wherein the VH comprises the amino acid sequence of SEQ ID NO: 102 and the VL
comprises the amino acid sequence of SEQ ID NO: 103 (21F10 antibody).

22. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
14 to 21, wherein the GPlIb/llla epitope is located in the extracellular domain of the alpha
subunit -of GPIIb/Illa

23. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
14 to 22, wherein the antibody or antigen-binding molecule thereof competes with fibrinogen for

binding to GPIIb/Il1a
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24.  An antibody or antigen-binding molecule thereof which specifically binds to a
gpllb/llla epitope, comprising

(i) avariable heavy chain CDR-1 (VH-CDRL1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 58;

(i) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 59;

(iii) avariable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 60;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 61;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 62; and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 63.

25.  An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlb/Hla epitope, comprising

(i) aVH-CDR1 sequence comprising SEQ ID NO: 58;

(i) aVH-CDR2 sequence comprising SEQ ID NO: 59;

(iif) aVH-CDRS3 sequence comprising SEQ ID NO: 60;

(iv) aVL-CDR1 sequence comprising SEQ ID NO: 61,

(v) aVL-CDR2 sequence comprising SEQ ID NO: 62; and,

(vi) aVL-CDRS3 sequence comprising SEQ ID NO: 63.

26.  An antibody or antigen-binding molecule thereof which specifically binds to a
GPIIb/Il1a epitope, comprising a VH comprising an amino acid sequence a least about 80%,
85%, 90%, 95%, or 100% identical to SEQ ID NO: 12 and a VL comprising an amino acid
sequence at least about 80%, 85%, 90%, 95%, or 100% identical to SEQ ID NO: 13.

27. The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and
24 to 26, wherein the GPIIb/llla epitope is located in the extracellular domain of the apha
subunit of GPIIb/l11a
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28. The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and
24 to 27, wherein the antibody or antigen-binding molecule thereof competes with fibrinogen for

binding to GPIIb/llla.

29. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIIb/Illa epitope, comprising

(i) avariable heavy chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 64, 70, or 135;

(if) a variable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 65, 71, or 136;

(iii) avariable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 66, 72, or 137,

(iv) a variable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 67, 132, or 138;

(v) a variable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 68, 133, or 139; and,

(vi) a variable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 69, 134, or 140.

30. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIIb/Illa epitope, comprising

(i) aVH-CDRI comprising the sequence SYWIE (SEQ ID NO: 64);

(i) a VH-CDR2 comprising the consensus sequence EILPGX yGX 5xTKYNX xKFKG
(SEQ ID NO: 187) wherein X, , represents amino acid residues Ser (S) or Thr (T), X represents
amino acid residues Ile (1) or Tyr (Y), and Xis represents amino acid residues Asp (D) or Glu
(B);

(iif) aVH-CDR3 comprising the sequence LISYYYAMDY (SEQ ID NO: 66);

(iv) aVL-CDR1 comprising the sequence RASQDISNYLN (SEQ ID NO: 67);

(v) aVL-CDR2 comprising the sequence YTSRLHS (SEQ ID NO: 68); and,

(vi) aVL-CDR3 comprising the sequence QQGNTLPPT (SEQ ID NO: 69).
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31. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlIb/Il1a epitope, comprising

(i) aVH-CDR1 sequence selected from SEQ ID NO: 64, 70, or 135;

(i) aVH-CDR2 sequence selected from SEQ ID NO: 65, 71, or 136;

(ili) aVH-CDR3 sequence selected from SEQ ID NO: 66, 72, or 137,

(iv) aVL-CDR1 sequence selected from SEQ ID NO: 67, 132, or 138;

(v) aVL-CDR2 sequence selected from SEQ ID NO: 68, 133, or 139; and,

(vi) aVL-CDR3 sequence selected from SEQ ID NO: 69, 134, or 140.

32. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlIb/Illa epitope, comprising a VH comprising an amino acid sequence at least about 80%,
85%, 90%, 95%, or 100% identical to any one of SEQ ID NOS: 14, 16, or 105 and a VL
comprising an amino acid sequence at least about 80%o, 85%0, 90%, 95%, or 100% identical to

any one of SEQ ID NOS: 15, 104, or 106.

33. The antibody or antigen-binding molecule of any one of claims 1, 2, and 29 to 32,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 14 and the VL comprises the

amino acid sequence of SEQ ID NO: 15 (12B2 antibody).

34. The antibody or antigen-binding molecule of any one of claims 1, 2, and 29 to 32,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 16 and the VL comprises the

amino acid sequence of SEQ ID NO: 104 (38F6 antibody).

35. The antibody or antigen-binding molecule of any one of claims 1, 2, and 29 to 32,
wherein the VH comprises the amino acid sequence of SEQ ID NO: 105 and the VL comprises
the amino acid sequence of SEQ ID NO: 106 (13C1 antibody).

36. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
29 to 35, wherein the GPIIb/ll1a epitope is located in the extracellular domain of the beta subunit
of GPIIb/IlIa,
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37. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
29 to 36, wherein the antibody or antigen-binding molecule thereof does not compete with

fibrinogen for binding to GPIIb/lI1a.

38. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlIb/Il1a epitope, comprising

(i) avariable heavy chain CDR-1 (VH-CDRI) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 73, 76, 79, 85, or 147,

(if) a variable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%>, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 74, 77, 80, 86, or 148;

(iii) avariable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 75, 78, 81, 87, or 149;

(iv) avariable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 141, 144, 82, 88, or 150;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NOS: 142, 145, 83, 89, or 151; and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to any one of SEQ ID NO: 143, 146, 84, 90, or 152.

39. An antibody or antigen-binding molecule thereof which specifically binds to a
GPlIb/Illa epitope, comprising

(i) aVH-CDRI comprising the consensus sequence TSGXnGVG, wherein X, represents
amino acid residues Met (M) or Leu (L);

(i) a VH-CDR2 comprising the consensus sequence HIWWDDDKRYNPX {,LKS,
wherein X, represents amino acid residues Ala (A) or Thr (T);

(i) a VH-CDR3 comprising the consensus sequence SHYX ;3GTFYFDX ,, wherein x (3
represents amino acid residues Tyr (Y) or Asn (N), and X, represents amino acid residues Tyr
(Y) or Phe (F);

(iv) aVL-CDR1 comprising the sequence RASKSISKYLA (SEQ ID NO: 82);

(v) aVL-CDR2 comprising the sequence SGSTLQS (SEQ ID NO: 83); and,

(vi) aVL-CDR3 comprising the sequence QQHIEYPWT (SEQ ID NO: 84).
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40. The antibody or antigen-binding molecule thereof according to claim 39,
comprising

(i) aVH-CDR1 sequence selected from SEQ ID NOS: 73, 76, 79, 85, or 147;

(i) aVH-CDR2 sequence selected from SEQ ID NOS: 74, 77, 80, 86, or 148;

(ilf) aVH-CDR3 sequence selected from SEQ ID NOS: 75, 78, 81, 87, or 149;

(iv) aVL-CDR1 sequence selected from SEQ ID NOS: 141, 144, 82, 88, or 150;

(v) aVL-CDR2 sequence selected from SEQ ID NOS: 142, 145, 83, 89, or 151; and,

(vi) aVL-CDR3 sequence selected from SEQ ID NOS: 143, 146, 84, 90, or 152.

41. An antibody or antigen-binding molecule thereof which specifically binds to a
GPlIb/Illa epitope, comprising a VH comprising an amino acid sequence at least 80%, 85%,
90%, 95%, or 100% identica to any one of SEQ ID NOS. 17, 18, 19, 21, or 109 and a VL
comprising an amino acid sequence at least 80%, 85%, 90%, 95%, or 100% identical to any one
of SEQ ID NOS: 107, 108, 20, 22, or 110.

42. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
38 to 41, wherein the VH comprises the amino acid sequence of SEQ ID NO: 17 and the VL
comprising the amino acid sequence of SEQ ID NO: 107 (5C4 antibody).

43. The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
38 to 41, wherein the VH comprises the amino acid sequence of SEQ ID NO: 18 and the VL
comprising the amino acid sequence of SEQ ID NO: 108 (23C10 antibody).

44, The antibody or antigen-binding molecule thereof of any one of clams 1, 2, and
38 to 41, wherein the VH comprises the amino acid sequence of SEQ ID NO: 109 and the VL
comprising the amino acid sequence of SEQ ID NO: 110 (37C7 antibody).

45, The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and
38 to 41, wherein the VH comprises the amino acid sequence of SEQ ID NO: 19 and the VL
comprising the amino acid sequence of SEQ ID NO: 20 (28C2 antibody).
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46. The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and
38 to 41, wherein the VH comprises the amino acid sequence of SEQ ID NO: 21 and the VL
comprising the amino acid sequence of SEQ ID NO: 22 (9D6 antibody).

47. The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and

3810 46, wherein the GPIIb/Il1a epitope is located in the extracellular domain of the beta subunit
of GPIIb/Ila

48. The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and
38to 47, wherein the antibody or antigen-binding molecule thereof competes with fibrinogen for

binding to GPIIb/l11a.

49. An antibody or antigen-binding molecule thereof which specifically binds to a
GPIlb/Il1a epitope, comprising

(i) avariable heavy chain CDR-1 (VH-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 91;

(i) avariable heavy chain CDR-2 (VH-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 92;

(iii) avariable heavy chain CDR-3 (VH-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 93;

(iv) a variable light chain CDR-1 (VL-CDR1) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 94;

(v) avariable light chain CDR-2 (VL-CDR2) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 95; and,

(vi) avariable light chain CDR-3 (VL-CDR3) sequence at least about 60%, 70%, 80%,
90%, 95%, or 100% identical to SEQ ID NO: 96.

50. An antibody or antigen-binding molecule thereof which specifically binds to a
GPI1b/IDa epitope, comprising

(i) aVH-CDR1 segquence comprising SEQ ID NO: 91;

(i) aVH-CDR2 sequence comprising SEQ ID NO: 92;

(iif) aVH-CDRS3 sequence comprising SEQ ID NO: 93;
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(iv) aVL-CDR1 sequence comprising SEQ ID NO: 94;
(v) aVL-CDR2 sequence comprising SEQ ID NO: 95; and,
(vi) aVL-CDR3 sequence comprising SEQ ID NO: 96.

51. An antibody or antigen-binding molecule thereof which specifically binds to a
GPlIb/l1a epitope, comprising a VH comprising an amino acid sequence a least about 80%,
85%0, 90%, 95%o0, Or 100% identical to SEQ ID NO: 23 and a VL comprising an amino acid
sequence at least about 80%, 85%, 90%, 95%, or 100% identical to SEQ ID NO: 24 (28F4
antibody).

52. The antibody or. antigen-binding molecule thereof of any one of clams 1, 2, and

49to 51, wherein the GPIIb/I11a epitope is located in the extracellular domain of the beta subunit
of GPIIb/Illa.

53. The antibody or antigen-binding molecule thereof of any one of claims 1, 2, and
49 to 52, wherein the antibody or antigen-binding molecule thereof competes with fibrinogen for

binding to GPIIb/Ila

54. The antibody or antigen-binding molecule thereof of any one of claims 1to 53,
wherein the antibody or antigen-binding molecule thereof comprises or consists of:

@ asingle chain Fv ("scFv");

(b) a diabody;

(© aminibody;

(d) apolypeptide chain of an antibody;

(e  F(@)2;or

) F(ab).

55. A chimeric molecule comprising,
(i) the antibody or antigen-binding molecule thereof of any one of clams 1to 54;
(i aheterologous moiety; and,

(i) ~ anoptiona linker.
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56. The chimeric molecule of claim 55, which comprises aformula:

0) Tm-(L1)-HI; or

(ii) HI-(L1)-Tm,

wherein,

H1 isthe heterologous moiety;

L 1listhe optional linker; and,

Tm isthe antibody or antigen-binding molecule thereof of any one of claims 1to 53.

57. The chimeric molecule according to claim 56, wherein the heterologous moiety

comprises aclotting factor.

58. The chimeric molecule according to clam 57, wherein the clotting factor is
independently selected from the group consisting of FVII, FIX, FX, and any combinations

thereof.

59. The chimeric molecule according to claim 58, wherein the clotting factor is FVII
zymogen, activatable FVII, activated FVII (FV11a), FIX zymogen, activatable FIX, activated FIX
(FIXa), FX zymogen, activatable FX, or activated FX (FXa).

60. The chimeric molecule according to any one of clams 55 to 59, further

comprising a second heterologous moiety.

61. The chimeric molecule according to claim 60, which comprises a formula selected
from:

0)  HI-(LD)-Tm-(L2)-H2;

(i1) H2-(L2)-Tm-(L1)-HI,

@iii)  HI-(L1)-H2-(L2)-Tm;

(iv)  H2-(L2)-HI-(L1)-Tm;

(v) Tm-(L1)-HI-(L2)-H2; or,

(vi)  Tm-(L2)-H2-(L1)-HI

wherein,

Tm isthe antibody or antigen-binding molecule thereof of any one of claims 1to 54;
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H lis the first heterologous moiety,
H2 is the second heterologous moiety,
L 1isthe first optional linker,

L2 isthe second optional linker.

62. The chimeric molecule according to claim 60 or 61, wherein the first heterologous

moiety and the second heterologous moiety are the same or different.

63. The chimeric molecule according to any one of claims 60 to 62, wherein the

second heterologous moiety comprise a half-life extending moiety.

64. The chimeric molecule according to any one of claims 61 to 63, wherein L1 and

L2 are the same or different.

65. The chimeric molecule according to claim 61, wherein the first heterologous
moiety comprises a clotting factor and the second heterologous moiety comprises a half-life

extending moiety.

66. The chimeric molecule according to any one of claims 60 to 65, wherein the

second heterologous moiety comprises alow-complexity polypeptide.

67. The chimeric molecule according to any one of claims 60 to 65, wherein the
second heterologous moiety comprises abumin, albumin binding polypeptide or fatty acid, Fc,
transferrin, PAS, the C-terminal peptide (CTP) of the B subunit of human chorionic
gonadotropin, polyethylene glycol (PEG), hydroxyethyl starch (HES), abumin-binding small
molecules, VWF, a clearance receptor or fragment thereof which blocks binding of the chimeric

molecule to a clearance receptor or any combinations thereof.

68. The chimeric molecule according to any one of claims 60 to 67, wherein the

clotting factor comprises a single polypeptide chain or two polypeptide chains.
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69. A chimeric protein comprising afirst polypeptide chain and a second polypeptide
chain, which are associated with each other,

(1) wherein the first polypeptide chain comprises a light chain of a clotting factor and a
heterologous moiety, and the second polypeptide chain comprises a heavy chain of the clotting
factor and the antibody or antigen-binding molecule thereof of any one of claims 1to 54;

(2) wherein the first polypeptide chain comprises a light chain of a clotting factor and the
antibody or antigen-binding molecule thereof of any one of claims 1 to 54 and the second
polypeptide chain comprises a heavy chain of the clotting factor and a heterologous moiety;

(3) wherein the first polypeptide chain comprises a light chain of aclotting factor and the
second polypeptide chain comprises a heavy chain of the clotting factor, the antibody or antigen-
binding molecule thereof of any one of claims 1to 54, and a heterologous moiety;

(4) wherein the first polypeptide chain comprises a light chain of a clotting factor and the
second polypeptide chain comprises a heavy chain of the clotting factor, a heterologous moiety,
and the antibody or antigen-binding molecule thereof of any one of claims 1to 54;

(5) wherein the first polypeptide chain comprises a light chain of a clotting factor, a
heterologous moiety, and the antibody or antigen-binding molecule thereof of any one of claims
1to 54 and the second polypeptide chain comprises aheavy chain of the clotting factor; or

(6) wherein the first polypeptide chain comprises a light chain of a clotting factor, the
antibody or antigen-binding molecule thereof of any one of claims 1to 54, and a heterologous

moiety and the second polypeptide chain comprises a heavy chain of the clotting factor.

70. The.chimeric. molecule of claim 69,

(1) wherein the first polypeptide chain comprises CF-H or H-CFL and the second
polypeptide chain comprises CF-Tm or Tm- CF;

(2) wherein the first polypeptide chain comprises CF;-Tm or Tm- CFL and the second
polypeptide chain comprises CFH -H or H- CFH;

(3) wherein the first polypeptide chain comprises CF;, and the second polypeptide chain
comprises CF, -Tm-H or H-Tm- CFH;

(4) wherein the first polypeptide chain comprises CFL and the second polypeptide chain
comprises CFH -H-Tm or Tm-H- CFH;

(5) wherein the first polypeptide chain comprises CF;-H-Tm or Tm-H- CFL and the

second polypeptide chain comprises CFH: or
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(6) wherein the first polypeptide chain comprises CF -Tm-H or H-Tm- CFL and the
second polypeptide chain comprises CFH,

wherein CFL isthe light chain of the clotting factor;

CFH isthe heavy chain of the clotting factor;

Tm isthe antibody or antigen-binding molecule thereof; or

H is the heterologous moiety.

71. The chimeric molecule according to claim 69 or 70, wherein the clotting factor is

independently selected from FVvII, FIX, or FX.

72. The chimeric molecule according to any one of claims 55 to 71, wherein one or

more of the linkers comprise a peptide linker.

73. The chimeric molecule according to clam 72, wherein the peptide linker
comprises at least two, at least three, at least four, at least five, at least 10, at least 20, at least 30,
at least 40, at least 50, at least 60, at least 70, at least 80, at least 90, or at least 100 amino acids.

74. The chimeric molecule according to clams 73, wherein the peptide linker
comprises at least 200, at least 300, at least 400, at least 500, at least 600, at least 700, at least
800, at least 900, at least 1000, at least 1100, at least 1200, at least 1300, at least 1400, at least
1500, at least 1600, at least 1700, at least 1800, a least 1900, or at least 2000 amino acids.

75. The chimeric molecule according to any one of clams 72 to 74, wherein the
peptide linker comprises a peptide having the formula [(GIy)X—Sery]Z where x isfrom 1to 4,y is0

or 1, and zisfrom 1to 50.

76. The chimeric molecule according to any one of claims 55 to 75, wherein one or

more of the linkers comprise a non-peptide linker.

7. The chimeric molecule according to clam 69 to 76, wherein the heterologous

moiety comprise ahalf-life extending moiety comprising alow-complexity polypeptide.
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78. The chimeric molecule according to clam 77, wherein the half-life extending
moiety comprising albumin, albumin binding polypeptide or fatty acid, Fc, transferrin, PAS, the
C-termina peptide (CTP) of the B subunit of human chorionic gonadotropin, polyethylene glycol
(PEG), hydroxyethyl starch (HES), albumin-binding small molecules, VWF, a clearance receptor
or fragment thereof which blocks binding of the chimeric molecule to a clearance receptor, or

any combinations thereof.

79. The chimeric molecule according to claim 78, wherein the half-life extending

moiety comprises an Fc region.

80. The chimeric molecule according to clam 79, wherein the half-life extending

moiety comprises two Fc regions fused by alinker.

81 The chimeric molecule according to any one of claims 69 to 80, wherein the
clotting factor comprises FVII zymogen, activatable FVII, activated FVII, FIX zymogen,
activatable FIX, activated FIX, FX zymogen, activatable FX, or activated FX.

82. A chimeric molecule comprising a first polypeptide chain and a second
polypeptide chain, which are associated with each other,

(1) wherein the first polypeptide chain comprises a light chain of a clotting factor and a
targeting moiety, which binds to a platelet, and the second polypeptide chain comprises a heavy
chain of the clotting factor and a heterologous moiety;

(2) wherein the first polypeptide chain comprises a light chain of a clotting factor and a
heterologous moiety and the second polypeptide chain comprises a heavy chan of the clotting
factor and atargeting moiety, which binds to aplatelet;

(3) wherein the first polypeptide chain comprises a light chain of a clotting factor, a
heterologous moiety, and a targeting moiety, which binds to a platelet, and the second
polypeptide comprises aheavy chain of the clotting factor; or

(4) wherein the first polypeptide chain comprises a light chain of a clotting factor, a
targeting moiety, which binds to a platelet, and a heterologous moiety and the second polypeptide
chain comprises aheavy chain of the clotting factor, and

wherein the clotting factor is FVII, FIX, or FX.
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83. The chimeric molecule of clam 82,

(!) wherein the first polypeptide chain comprises CF -L1-H or H-i.t-(Fy and the second
polypeptide chain comprises CFH-L2-Tm or Tm-L2-CFH;

(2) wherein the first polypeptide chain comprises CFi.-LI-Tm or Tm-LI -CFL and the
second polypeptide chain comprises CFH-L 2-H or H-L 2-CFH;

(3) wherein the first polypeptide chain comprises CF_-.14i-L2-Tm or Tm-L !-H-L2-CF;_
and the second polypeptide chain comprises CF; or

(4) wherein the first polypeptide chain comprises CF;-L{-Tm-L2-H or H~L1-Tm-L2-CF;,
and the second polypeptide chain comprises CFy;

wherein

H isthe heterologous moiety;

CFy, 13 the heavy chain of the clotting factor;

CF; isthe light chain of the clotting factor;

Timn isthe targeting moiety, which binds to aplatelet;

Lt isafirst optiona linker; and

L2 isasecond optional linker.

84. The chimeric molecule of claim 82 or 83, comprising aformula
(1) Tm-LI-CF ;: CF -L2-H;

(2 H-L 1-CFK: CFi-L2-Tm;

3 Tm-LI-H-L2-CF :CF ; or

(4 H-Li-Tm-L2-CF:.CF,,

wherein,

H isthe heterologous moiety;

CFH isthe heavy chain of the clotting factor;

CFy isthelight chain of the clotting factor;

Tm isthe targeting moiety, which binds to a platelet,
LI isafirst optiona linker;

L2 isasecond optiona linker; and

: represents a covalent or non-covalent bond between CFH and CFL.



WO 2014/190305 PCT/US2014/039420

- 148 —

85. The chimeric molecule according to claim 82 or 83, wherein the association
between the first polypeptide chain and the second polypeptide chain is a covalent bond or anon-

covaent bond.

86. The chimeric molecule according to claim 85, wherein the association between the
first polypeptide chain and the second polypeptide chain is a covalent bond between the heavy

chain and the light chain of the clotting factor.

87. The chimeric molecule of claim 86, wherein the covalent bond is adisulfide bond.

88. A chimeric molecule comprising a single polypeptide chain, which comprises,
from N terminus to C terminus, (&) a light chain of a clotting factor, a heterologous moiety, a
protease cleavage site, aheavy chain of the clotting factor, and atargeting moiety which binds to
aplatelet or (b) alight chain of a clotting factor, atargeting moiety which binds to a platelet, a
protease cleavage site, a heavy chain of the clotting factor, and a heterologous moiety, wherein

the clotting factor is FVII, FIX, or FX.

89. The chimeric molecule of claim 88, wherein the protease cleavage site is an

intracellular processing site.

90. The chimeric molecule of clam 89, wherein the intracellular processing site is

processed by aproprotein convertase.

91. The chimeric molecule of claim 90, wherein the proprotein convertase is selected

from the group consisting of PC5, PACE, PC7, and any combinations thereof.

92. The chimeric molecule of any one of claims 82 to 91, wherein the targeting
moiety is selected from: an antibody or antigen binding molecule thereof, a receptor binding

portion of areceptor, and a peptide.

93. The chimeric molecule of claim 92, wherein the targeting moiety selectively binds

to aresting platelet or an activated platelet.
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9. The chimeric molecule of any one of clams 82 to 93, wherein the targeting
moiety selectively binds to atarget selected from the group consisting of: GPlba, GPVI, GPIX, a
nonactive form of glycoprotein Ilb/llla ("GPlIb/llla"), an active form of GPIIb/Illa, P selectin,
GMP-33, LAMP-1, LAMP-2, CD40L, LOX-1, and any combinations thereof.

95. The chimeric molecule of clam 94, wherein the targeting moiety is an anti-

GPlIb/llla antibody or antigen-binding molecule thereof.

96. The chimeric molecule of claim 95, wherein the anti-GPllb/lIlla antibody or
antigen-binding molecule thereof isthe antibody or antigen-binding molecule thereof of any one

of clams 1to 53.

97. The chimeric molecule of any one of claims 82 to 96, wherein the heterologous

moiety isahalf-life extending moiety.

98. The chimeric molecule of clam 97, wherein the haf-life extending moiety is a

low-complexity polypeptide.

99. The chimeric molecule of clam 97, wherein the half-life extending moiety is
selected from the group consisting of albumin, albumin binding polypeptide or fatty acid, Fc,
transferrin, PAS, the C-termina peptide (CTP) of the [ subunit of human chorionic
gonadotropin, polyethylene glycol (PEG), hydroxyethyl starch (HES), abumin-binding small
molecules, VWF, a clearance receptor or fragment thereof which blocks binding of the chimeric

molecule to a clearance receptor, and any combinations thereof.

100. A nucleic acid molecule or a set of nucleic acid molecules encoding an antibody
or antigen-binding molecule thereof of any one of claims 1to 54 or the chimeric molecule

according to any one of claims 55 to 99 or a complement thereof.

101. A vector or a set of vectors comprising the nucleic acid molecule or the set of the

nucleic acid molecules of claim 100 or a complement thereof.
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102. A host cell comprising the vector according to claim 101.

103. A method for producing a chimeric molecule comprising culturing the host cell
according to claim 102 and recovering the antibody or antigen-binding molecule thereof or the

chimeric molecule from the culture medium.

104. A pharmaceutical composition comprising the antibody or antigen-binding
molecule thereof of any one of claims 1to 54 or the chimeric molecule of any one of claims 55 to
99, the nucleic acid molecule or the set of nucleic acid molecules according to clam 100, the

vector or the set of vectors according to claim 101 and a pharmaceutically acceptable carrier.

i05. A method of reducing a frequency or degree of a bleeding episode in a subject in
need thereof comprising- administering the chimeric molecule of any one of claims 55 to 99, the
nucleic -acid molecule or the set of nucleic acid molecules according to clam 100, the vector or
the set of vectors according to clam 101, or the pharmaceutical composition according to clam

104.

106. A method of reducing or preventing an occurrence of ‘a bleeding episode in a
subject in need thereof comprising administering the chimeric molecule of any one of claims 55
to 99, the nucleic acid molecule or the set of nucleic acid molecules according to claim 100, the
vector or the set of vectors according to claim 101, or the pharmaceutical composition according

toclam 104.

107. The method of any one of claim 105 or 106, wherein the subject has developed or
has atendency to develop an inhibitor against Factor VIII ("FVIII"), Factor IX ("FIX"), or both.

108. The method of clam 107, wherein the inhibitor against FVIII or FIX is a
neutralizing antibody against FVIII, FIX, or both.

109. The method according to any one of clams 105 to 108, wherein the bleeding
episode is caused by ablood coagulation disorder.
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110. The method according to claim 109, wherein the blood coagulation disorder is
hemophilia A or hemophilia B.

111. The method according to any one of claims 105 to 110, wherein the bleeding
episode is derived from hemarthrosis, muscle bleed, ora bleed, hemorrhage, hemorrhage into
muscles, oral hemorrhage, trauma, trauma capitis, gastrointestinal bleeding, intracrania
hemorrhage, intra-abdominal hemorrhage, intrathoracic hemorrhage, bone fracture, centra
nervous system bleeding, bleeding in the retropharyngeal space, bleeding in the retroperitoneal
space, bleeding in the illiopsoas sheath, or any combinations thereof.

112.  The method according to any one of claims 105 to 111, wherein the subject is a

human subject.

113.  The chimeric molecule of any one of claims 55 to 99, the nucleic acid molecule or
the set of nucleic acid molecules according to claim 100, the vector or the set of vectors
according to clam 101, or the pharmaceutical composition according to claim 104 for use in
reducing a frequency or degree of a bleeding episode or reducing or preventing an occurrence of

ableeding episode in a subject in need thereof.

114. Use of the chimeric molecule of any one of clams 55 to 99, the nucleic acid
molecule or the set of nucleic acid molecules according to claim 100, the vector or the set of
vectors according to claim 101, or the pharmaceutical composition according to claim 104 for the
manufacture of a medicament for reducing a frequency or degree of a bleeding episode or

reducing or preventing an occurrence of ableeding episode in a subject in need thereof.

115. A method to target a therapeutic or prophylactic agent to the surface of platelets
comprising fusing the agent to the antibody or antigen-binding molecule thereof according to any

one of claims 1to 54.

116. A method to increase the activity of a therapeutic or prophylactic agent
comprising fusing the agent to the antibody or antigen-binding molecule thereof according to any

of claims 1to 54.
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117. The method according to any one of clam 115 or 116, wherein therapeutic or

prophylactic agent is a clotting factor.

118. A method to improve the pharmacokinetic properties of a clotting factor
comprising fusing the clotting factor to the antibody or antigen-binding molecule thereof

according to any of clams 1to 54.

119. The method according to claim 118, further comprising fusing the clotting factor
and/or the antibody or antigen-binding molecule thereof according to any of clams 1to 54 to a

half-life extending moiety.

120. A method of measuring the level of platelets in plasma of a subject in need thereof
comprising contacting the antibody or antigen binding molecule thereof of any one of claims 1to

54 with the plasma from the subject and measuring the plasma level.
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VH SEQUENCES ~ Full Alignment (All Sequenced VH and VL Included)

CLUSTAL 2.1 multiple sequence alignment

SEQUS~ FHEHT

SEQLU-3RABHE
SEQL4=<12BIHC
BEQUE-38FEHT
SEQO3-0AZHC

SEQO5-38AEHT
SEQU7~4BLLHD
SEQGL- 34D10HE
SEQ23-28F4HC
SEQLB~23CI0HC
SEQL9-Z8CoRD
SEQLT-SC4HT

SEQX1-SDEHS

SEO12-18FTHE

SEQUE- THEHG
SEQ10-36AREC
SEQL14-12B25KC
SEGLE-3BFEHC
SEQU3-2AZHE
SEQO5-~ 3ERRHT
5E007-4B115e
SEQOT-34DL0RE
SEQA3~L8F4ET
SEQLS-23CioHT
SEQLS-2802HC
BEQLT-5C4HE
SEQ2 1= 90BN
SEQIZ-18F7HE

SEQOS- 1HEHE

SEQLO-3BAGHT
SEQL4~12B2HS
SEQLé-38FEHC
SEQUI=2AZHC

SEQUS-36A8KEC
SEQUT-4B11HE
SEQO1-~34D10HE
SEQTI-2BF4HT
SEGLE-230C10HT
SEQLU-2BC2HE
SEQLT~B5C4HC

SEQ31-9DEHE

SEQL2-1SFTH

* - Identical
: = Consexrved

FLLLIVEAYVLS

o o e QPO KESGPGLVAPS QS LE T TCTVEGEEL

Kabat

CDR2Z

Rabat 31-35

CBRI )

GVOLOGSHGARLVE PGTSVRYSCKASEYAY, ﬁwaL?w
QUOLOOSHBRELVRTGISVRVSUKASGEYAF TR
GVQOLOGSGRAELTKPGASVRISCKATEYTERS
VLGS BAR MR PCASVEISCRATGYTEY
~EVHLVESGOELVRPGGSLELSUARSGRTT
EVRLVESGOGILVEPGGSLELATARSGEIT
EVVAVEbfPGUV?PGGSLKLsakAQQF”F$
EVRLVESRGGIVEPGESLALSUARSERTE N

SENQRPGOGLE
ERMIKORPGOGLE
(VRORPGHGLE
&OR?rHuLE

EVQI VESuﬁDLJ&PGGSLKLSFRAS§F”F > & u4?§KRLE
OVTLKASGRGIVOPSQTILELTCSFSGRIINT nﬁERQP GORELE
VT LKASBRPGIVOPSOTLELTUEFEGES L GVGfIPQ?aCK&LE
VT LKASGPGILQPSOTLSLTESFSGESE IIRQPSGKGLE

GVITLRESGEGILRFSGTILSLTUSFSGREL

-*'.-

[ S TR R L

P

5o

i

CERB

«E?TAETQ SNTASMOVSSLTSEDSAVYF:
ETISRONARNILYLOMSSLRSELTAMY
T SRDNARNILYLOMROLESENTAMY YORS
FTSRDDAREILY LOMRSLRSEDTAMYYCN
1 SRONARNILYLOMSSLRSEDTAMYYCTR
FT T RDRARNT LY LOMS S LESEDTAMYYOTS
LT TSRO TSNEOIF LK T ASVDTADTATY Y AR
LT ISKDTSNNGIFLRIASVDTADTATY YGRS
T KD TENRO TR LK I ASVDTAD TATY Y S
SR IAKD T SNROVE LR IANMD TAD I ATY YO

}:; ?m

v

ty
'i‘il i X N PHEY
. VR H

2or e ViEY e

"FQQ SVTVSS
*«FQGWSVTVSQ

MDIRGRETEVIVES
LDYRGOGTEVTVES
‘:Z';;‘ %’(“ "PLVI'XISW

By }\’G,@G?TLTV? 3

- Partially conserved

B8 T SKDRSKSQVYLKLNSLOTDRTATYYCS
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VL SEQUENCES - Full Alignment {All Sequenced VH and VL Included)

CLUSTAL 2.1 multiple seguence aligmment

Rapat 24-34 Kabat 50-88
B2

SEQRO-08CELC DVQITRRPSYLAAS NTQERPGITYRLL ZQS
SEQXZ-8DELC INQITQEPSYLARSE CIOEKPGKTNELLINES
BEQOS-IHELC DIQMTRTTSS LSASLAEDRYT IS Eﬁ%ﬂ“ UREPDETVERLL 1
SEQ1L-32A8LC DIQMTRTITESLSASLGDRYT IS s‘“N§VhQKKDhTVKL
SEQLS~ fffl: DIQMTRITSSLSASLEDRVI IS LHEYOURTDETVRLLY
SEQLZ~ 7Li IVOMIQSFRSLSASLGDIVIMTY : ﬁ%?QQ??”&RPKL?
35@34-22?§Lﬁ LIVLTRUPATLOVIRPGDEVELS IRYQUHSEESFRLLIRY,
SEQUZ-34L10LC ENVLTOSBAIMSASLEERVIMS SYQUHEDASPRLEWIRY
SEQUE~ILRELD ENVLTOSPAINSAS LGERVIMN CYQUHSDASPRLWINY
SEQU4-ZRZLT "?'VLTQE?RIVSRQX;&:KVTMS Y QURSDASPRLWIRY
'y P S R 3 ® ootk W

SEQRO-28C2L0 HE
SEQOE-9DELS RES
SEQQ 5~ 1HELS RFE &
SEQIL=38ARLS REE ;&:sz: BTV
SEQIS-1IBOLS RES
SEQL3=188TLS RES
SEGL4=DETELT oy
SEQEE-34D10L0 Y
SEQU6~36RILT 2]
SEQU4-ZAZLS wE
*

* - Jdentical
: -~ Conserved
-~ Partially conserved



WO 2014/190305 PCT/US2014/039420

8/23

'_'j AR R B B 8 ol e b e e
N DA
mmuwvgummma G OV T e P OV OV LG e £
bt [FEREE R TEE- ST SO PR (R TS (R V- s SRSV R X
E i
e €. % iy [ R R v RN 0 B SRR - B Ben Sl B e L
G Sng Lo eted o LR R R
i g
“ EVAR AR S S I ¥y ISV B <5 IR €0 R wac TR « W T o N o T o R - ]
o LA TR R - U ) fo g
. i 0 B B B R R I ol o =
o (Y3 Ve JUtC Y - I BT QTS o 2 A
et
ot L T R s Bl e S B S
i P R g Y W
v
o o S # R o AP Wt w R o ARV U
L [=RR Vo BRTCRRVC Bt ST, B ¥y B Yo p)
L] g
!
ST Gy ; (e B 4 e NS S U 0 Y
gy f:j u i gu:; WS Ly u; f}, o LI RV Y R R o S ) fjw LI R R
. [T TR e R o 3 0 o Sl R R Y s e R S0
o LR N A LR SR e
o SV S 7 R S O B S B s
o WA B WO W
o
e D R o T~ YRR R b T on RO O T 1 W oo B o8 BT o Bl &
SR e ey (R R
. = .
b
* ) [E Iy BT R R U M3 R B 20 Mo AR o
: h OIS gy e R @ P B O E Y A A
P ! W ety D G N G s ——
8 Eal =
e u
-
K LG LD A D G 6 - S G0 D A e W0 Y S D
ﬁ* m SO RELHEEY L R = AL R T AT S R gt R
« pon vl ol
< SR )T R O O A AD T e
Ll Sl s U B R T B e I o BN B
£ AR L G R O el
©f P o LS TSV RO RN 4 T I ¥4 BT PR o
o 1y L3 Rl L B4 R s B AN B T B I R oS
Bl > B R R RO Sy B e B S R RS B
—
FRUTT M Y N e O O
xd O 0 W T W o

g
G
&
4
i
44
45
a
g
g
7

VH SEQUENCES - Percent Identity Matrix

VL SEQUENCES - Percent Ident

T ) TR B AT B R A8 s O sl ol G
) ROV 68 L U e 2 O] g ; Lo B R Y R AR L LR R DR 02 BT L IR L B 2 IR P )
[ SR A O QR FREs S0 R B I &5 54
3 0 2 B¢ T o D o A e S 9
00 A0 e b Bl el Gy - .
obﬁz,:r:mclmmtfr;xos 51 o Eéy i
Sy oA Y A TR €
“ o (PRI b ke " 4 o
ﬂgg:ﬂﬁngmm o AR g (e R e L )
T O G LG RO @ ST B R4 S CYIRN G B W i (S0 o0 BT R i B o0 B 3
e g e S S
s SRR H o ” & X
WU M RS e g e
N R L IR T e mmwtawamr«ﬂmggggg
¢ PR By £ €3 e R G N
ke = ot » oot o i e W e R R o
4] [ S B P O I S R ) WM
W1 LEIS5 B VR A5 [ s /s B 5
iy A as viTdy Cay
(%1} LATRA AL LT T Y L] L Nl RS I o B L TR ()
PR B e SR~ LRy G0 TS o v R R (R R )



WO 2014/190305

VH Sequences Clustered According to Alpha/Beta Specificity

Only zsquences with byth VH and Vi seguenced included
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crusTal 2.1 multiple sequence aligrment

ALPHA SUBUNIT SPECIRIC

SEQHA- LHEHT
SEQIO-3GARHG
SEGO3I-ZAZHC
SEGOS-IEASHE
SEQOL-34D10RS
SEOLZ-18FTHC

SBEOA~THBHC
SEQLO~JSABHC
SEQO3-ZAZEC
SEQO5-36ASHC

SEQDI-34DI0RD

SEQLZ-18FTRE

SEGOS-1HEHT
SEQLO-38ASHT
SEQUI-2AZHD
ZEGOS-36ABHE
SEQOL-34DI0HS
SESIZ-18F7HO

~~~~~~~~~~~~~ VO LOUSGATLVRIGTSVEVSCKASEYAFT
************ VO LOUSCGABLVREGTSVEVECKASGYATTN
~~~~~~~~~~~~ EVELVESGHGLVKPGGELKLECARSGETFHT
~~~~~~~~~~~~ EVRELVESGGELVKPGESLELGCARSGE TR
~~~~~~~~~~~~ EVELVESGGRLVKPGESIELECAASGETED
~~~~~~~~~~~~ GVGLKESGPEIVAPSQELS I TUTVEGFSLYS

Rakat S0-68

GAGTIVIVSS
GAGTIVIVES
GOGTEVIVSS
YREOGTEVIVES
GUETSVIVES
[HGAGTTVIVES

BETA SUBUNIT SPECIFIC

SEQL4-1LBIHT
SEQL3-2EF4HC
SERLS~28CIHT
SEQRL~9DEHE

SEQL4-12BIHRC
SEQA3~ZBF4HC
SEQLG~2ECIRE
SEQZL~YDERT

SEQZ3-28F4HC
SEQLY9-Z8C2HC
SEQ2I~3DERT

BEQL4~12ZRZKC

A OVOLOOSGRELTHPOASVRI SCRRTSY TS TALE

X

RATLTADKSSETAYMHLES LTS DDEAVY FCAF
h%“ATLTAQKSSSEAYMQLSSLTSD&SAVY?C&.
R FTI SERDNARNILYLOMESLREEDTAMYYCAN
TISRDNARNILY LOMRSIREEDTAMYYCH
TISRDNARNILYLOMSSLREEDTAMYYCY
ﬁﬁﬁZSKB&SZEQVFLKL&SLQTDDTA?YYCAﬁ~

S ATETADTSSNTAYMRLS SLTSEDSAVYSCARLT
OE T FRORAKNT LY LOMSSLKSEDTAMY N CT
(EIRLTISKDISRNGIFLKIASVDTADTATYYCAL
AL TSRO TSNNQVF LETANMDTADIATY Y CANSR (NG

PCT/US2014/039420

Kabat 31-35
CDRL

KQRPGOGLE
BGTPERELE
BOTPERRLE

ROPPGRGLE

Kabat 85-102
CDR3

Kabat 31-33

CBRL

TEQRPGHOLE
SRVRQTPURRLE
SRIRDESGHELE
SWIRQESGKALE

Rapat 25-102
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VI Sequences Clustered According to Alpha/Beta Specifieity

e

)
o
s
b
b3
:'4
L
PY
¥
5%
&
g
o)
vt
o)
£
2
£
5k
foed
(¥
3
&
s
@
£

Only seduences winh both

CLUSTAL 2,1 mulniy atlgmment
ALPHA SUBUNIT SPECIFIC
Rabat 24-34 Kabat $6-36
FJRI CORZ
SEGUS-1HOLC DIOMTOTTSSLEASLERRYIISG 3% ETVELLIYITS SEVRE

SEQLEZ-3BASLC LIOM

ST TESLSASLGRRY DY

SEwio-1$:7Lﬂ CVOMIGSFFELEASLGDIVINTG ¥ ? VRS
SEQUZ-34DL0LE ERVLTOSFAIMBASLEERVIME] TOKSDASPRIWLY PA
SEQLE-3ERRLT ENVLIOS FAINSASLGERVTMNCE AL YQQPQDASP&Lﬁf hes SYER
SEQDE-ZAZLL ENVLTOS FAIMSASLGERYIMS(PARES YK SDASPRIWIYED VT
*% *
Kabat 88-37
COR3

SEQOS-THELT ’“EfSGT‘YSLTIQ&BEQ&&KA“V’j i FGCGTRLEIRR
SEQLI<ISAILC GIDYS LS LARLEQED IATYF]] FGOGETRLEIER
SEQL3-18FTLC YOTOFTLTIGSLEDEDMATY R CGOGTRLEIRR
EEQ$2~34DIQLC GNSYSLTISSMEGEDRATYYN GUTHLEIRR
BEQUS-3CRILT CELTISSMEGEDAATY Y FGGGERLEIRR
BERU4-ZASLL BESESGSCNEYSLTISSLEGEDAGTY Y FGGUTELEIER

BETA SUBUNIT SPECIFIC

Kabat Sﬁ*Sé

*EQ-G“ZSCC T
BVQ“:5P3VLAR39“E?I
BT T?ESL“&SLGZRV”Ib’V

SEQ24M29? e

Kabat £4<87

VSPS
BEQIG-ZBCILG RESGSGAGIDRILT LSS LEPEDFAMYYRY FGGGTRLEIKR
SEQIZ-UDELC REBGSGRSGTDETLTISTLEPEDEAMY Y] FOGGGTELEIRR

>EQLD-122 L SGTOYSLTISNLEQEDIATYF] FGGETRLELIRR
SEGZ4-28F4LE RESGSHSGTDEFILSINSVETEDFGMYEFY FGEGTRLEIKR




WO 2014/190305

PCT/US2014/039420

11/23

VH Sequence Clustered According to Competition with Fibrinogen

Cnly seguence with both VH and VL

L included

CLUSTAL Q41.1.8) midviple seaguence alignment

No Fibrinogen

SEQ04~2RZHC
SECCL-34D10WC
SEQDE~3GABHC
SEQL4~12B2HC

4~ZAERC

~34DINRT
L0583 8E8HO
BOI4~1IRINC

Competition

Rapay 31-3% Kabat 5065
CDR1 CDR2
EVALVESGOOLVKPGESLKLSCARSGFT T YR ENVROI PERRLEWY, ﬁwswmf
EVRLVESGGOLVRPGGSLRLSCARSGETE SEETTYY
EVRLVESGGGLVKPGGSLKLSCAASGFTESS 51 wiiﬁ@w&?ff
QVOLORSCAELTKPGASVKISCKATGYTFSS TN ! SITHY,

-
T

Kabap 95-102
TIOR3

FTISRDNARNILYLOMSSLRSEDTRMYYCARGGDYGYALDYWEOGTSVIVSES
FrISRDNARNILYLOMSSLRSEDTAMYYCTIRESUYGYALDYRGQGISVIVES
ISRONARNILYLOMRSLRSEDTAMYYCAREGDYGYALDYNGQETSVIVES

TETADTSSNTAYMOLSSL T SEDSAVYSCARL IS TV Y RIDIWBOETISVIVSS

* * L S A S 5

Pibrinogen Competition

SEQOE-1HEHC
SEQI0~38A8HC
SEQI2-18F7HC
SEQR3-28F4HC
SEQ19-28C2EC
SEQZ1~8DEHC

SEQCE~3HEHC
SECLO-38AREC
SEQL2-1EFTEC
SEQ23-28F4HC
SEZQ19-28C2HC
SEQ21~3D8HC

SEQOB-1HEHC
SEQI0-38ASHC
SEQL2-38F7HC
SEQR3-28F4HC
SEQ19-28L2RC
SEQZ1~9D6HC

Kabar 31-3%5 Kabat SO
CDRI L1
QVQLOLSOAELVRPGT SVRVICARASGYAR I« VHORPGOGLEWE
QVOLOOSGAELVRPGTIVKVSCKASSYAFTHY IKQRPGQGL Eﬂ‘ef’h?¢3ﬁﬁf
QVULKESGRGLVAPSOSLEITCIVEGESL HOPPGRGLERLAL
EVQLVESSGULVKPGESLKLSCARSGETEH VRETPOKRLEWY,
QVILKASGSFGIVOPSQTLSLICSESGESL zqﬁﬁ”V” ROPSGKGLENLAHIN-WIDIK
QVTLKESGPGILOPSOTLSLICSFSGFS LI SO ERIRQSSGRGLENLA
L. ok #* * E2 * » o ot
Kabar 95-102

CDR3

HYNERFRGE 3 3
%f%ﬁ&fk(KATLT%DKSSSTAYMQLSS&TSDBSRVYFCh¢"
HYESV LR RIS I SKDNSREQVEILKIRSLOTDDIATY YOAE
Y PDSVHOOF T L P RONAKNT LY LOUS SLESEDTAMYYCY
RYNPALKIRLTISKOTSNNQIFLRIASVDTADTATIVCARSH

- » * * N kK LE B o



WO 2014/190305

12/23

PCT/US2014/039420

V1 Sequence Clustered According to Competition with Fibrinogen

Cnly sequence with both VH and VL included

CLUSTIAL © (1.

1.0) multiple sequence alignment

No Fibrinogen Competition

SEQO4-3AZILC
SEQU2-34D10LC
SEQRE-3EARLL
SEQLS~-12B2LC

SEQUS-282L0
JEQRe~34DI0LT
SEQOE-JEARIL
SEQLS-LZEIC

Fibrinogen Competition

SEQO3-1HELC
SEQR3-1EFTIC
SEQLL-38A3IC
BEQZ0-28C21C
3£Q22-3D6LL
SEQR24~-28F4ILC

SEQUS-LHELL
SEQ’“*&SE?Mu
SEQIL-EBRELL
%Z§2ﬁ~£*C2L€
SEGR2~3DELL
SEQI4A~28F4LC

Kahat 24-34 Kabar 50-56
CORL
ENVLTOS PAIMS ASLGERVIMS TRy ey Bet: :
ENVLTOSPAIMSASLOERVIMETIS fS”Ln?: -3
ERVLTQSPAI&S%SiGEKVTMK»«A ”VTS§Lk¥EV?A
DIQMTQTTSSLEASLGDRVIIEIH KT ERLHEEVES
i?im“m FREE
¥abar 89-87
RESGSGEGNSYSLTISSLEGEDAGTYY ]
RFSGEGSCNSYSLTISSHEGEDARTYY] 2 5 %
RESGSGSGNSYSLTISSMEGEDAATYY(]
R?SGEGSGT@YSLYE3NL€Q§§IA$¥?C
Kakar S0-5¢

DIQMTOITSSLSASLEERVII

3VQMIQS?FSLSASLG§IVTMTCQ&SwakiﬁLh
QUIBRYLY
DVQITOSPSYLARSPOETITIRCHASHETEKYLE
DVQITOSPSYLAASFCET ITINGRASKIIBHYLE
DIVLIOSPATLSVTPGDSVSLSCRASDS ALY

DIOMIGTTSSLAASLEDRVIIS0HS

s

RFSGSGSGTOYSLIISNLEQEDIATYFCER
RFSGSRYGIDFTLTIGILEDEDMATYE(

WYCRKPDETVHLL LY
HTQQKPGKAPKLLIY

QFSGSGSGTQYSLsISNLEQSEIAEYSC4@”¥$L§YT GESTKLEIXKR

RFSGSGSGTOFILTISELERPEDFAMYICNG :
Qﬁg;wxpﬂ

RESGSCSGTOFTLTISTLEPEDERMYYC

RFSGSGgaTQFTLSINSVFTEEFGMYFC?QQ?

s

Fooe
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FWila
sckv
FIG. 13

Anti-GPIllb/llla Antibody in scFv format
Recombinantly fused to FVila

s §§§§§§§§§¥”,E'”’
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FIG. 22

VH-VL: scFv derived, e.g., from 34D10
H1: E.g., half-life extending peptide
H2: E.g., clotting factor (e.g., FVlla)
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Optional Linkers
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Schematic Diagram of Chimeric Molecules
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