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ANGIOPOIETIN-2 SPECIFIC BINDING AGENTS

This is a continuation-in-part application of U.S. Application No.
10/269,8035, filed on October 10, 2002, and PCT Application No.
PCT/US02/32613, filed October 11, 2002, which claim benefit of U.S. Provisional
Application Serial No. 60/328,604, filed October 11, 2001, all of which are
incorporated herein by reference. This application also claims benefit of U.S.
Provisional Application Serial No. 60/620,161, filed October 19, 2004, and U.S.
Application No. 10/982,440, filed November 4, 2004, which are incorporated

herein by reference.

FIELD OF THE INVENTION

The present invention relates to specific binding agents that recognize and
bind to angiopoietin-2 (Ang-2). More specifically, the invention relates to the
production, diagnostic use, and therapeutic use of monoclonal and polyclonal

antibodies, and fragments thereof, which specifically bind Ang-2.

BACKGROUND OF THE INVENTION

Angiogenesis, the formation of new blood vessels from existing ones, is
essential to mény physiological and pathological processes. Normally,
angiogenesis is tightly regulated by pro- and anti-angiogenic factors, but in the
case of diseases such as cancer, ocular neovascular diseases, arthritis, and
psoriasis, the process can go awry. Folkman, J, Nat. Med., 1:27-31 (1995).

There are a number of diseases known to be associated with deregulated or
undesired angiogenesis. Such diseases include, but are not limited to, ocular
neovascularisation, such as retinopathies (including diabetic retinopathy), age-
related macular degeneration, psoriasis, hemangioblastoma, hemangioma,
arteriosclerosis, inflammatory disease, such as a rheumatoid or rheumatic
inflammatory disease, especially arthritis (including rheumatoid arthritis), or other

chronic inflammatory disorders, such as chronic asthma, arterial or post-
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transplantational atherosclerosis, endometriosis, and neoplastic diseases, for
example so-called solid tumors and liquid (or hematopoietic) tumors (such as
leukemias and lymphomas). Other diseases associated with undesired
angiogenesis will be apparent to those skilled in the art.

Although many signal transduction systems have been implicated in the
regulation of angiogenesis, one of the best-characterized and most endothelial
cell-selective systems involves the Tie-2 receptor tyrosine kinase (referred to as
“Tie-2” or “Tie-2R” (also referred to as “ORK”); murine Tie-2 is also referred to
as “tek”) and its ligands, the angiopoietins (Gale, N. W. and Yancopoulos, G. D.,
Genes Dev. 13:1055-1066 (1999)). There are 4 known angiopoietins;
angiopoietin-1 (“Ang-1”) through angiopoietin-4 (“Ang-4"). These angiopoietins
are also referred to as “Tie-2 ligands™. (Davis, S., et al., Cell, 87:1161-1169
(1996); Grosios, K., et al., Cytogenet Cell Genet, 84:118-120 (1999); Holash, J.,
et al., Investigative Ophthalmology & Visual Science, 42:1617-1625 (1999);
Koblizek, T. 1, et al., Current Biology, 8:529-532 (1998); Lin, P., et al., Proc Natl
Acad Sci USA, 95:8829-8834 (1998); Maisonpierre, P. C., et al., Science, 277:55-
60 (1997); Papapetropoulos, A., et al., Lab Invest, 79:213-223 (1999); Sato, T. N.,
et al., Nature, 375:70-74 (1998); Shyu, K. G., et al., Circulation, 98:2081-2087
(1998); Suri, C., et al., Cell, 87:1171-1180 (1996); Suri, C., et al., Science,
282:468-471 (1998); Valenzuela, D. M., et al., Proceedings of the National
Academy of Sciences of the USA, 96:1904-1909 (1999); Witzenbichler, B., et al., J
Biol Chem, 273:18514-18521 (1998)). Whereas Ang-1 binding to Tie-2
stimulates receptor phosphorylation in cultured endothelial cells, Ang-2 has been
observed to both agonize and antagonize Tie-2 receptor phosphorylation (Davis,
S., et al., (1996), supra; Maisonpierre, P.C., ef al., (1997), supra; Kim, 1., J.H.
Kim, et al., Oncogene 19(39): 4549-4552 (2000); Teichert-Kuliszewska, K., P.C.
Maisonpierre, ef al., Cardiovascular Research 49(3): 659-70 (2001)).

The phenotypes of mouse Tie-2 and Ang-1 knockouts are similar and
suggest that Ang-1-stimulated Tie-2 phosphorylation mediates remodeling and
stabilization of developing vessels in utero through maintenance of endothelial

cell-support cell adhesion (Dumont, D. J., et al., Genes & Development, 8:1897-
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1909 (1994); Sato, T. N., et al., Nature, 376:70-74 (1995); Suri, C., et al., (1996),
supra). The role of Ang-1 in vessel stabilization is thought to be conserved in the
adult, where it is expressed widely and constitutively (Hanahan, D., Science,
277:48-50 (1997); Zagzag, D., et al., Experimental Neurology, 159:391-400
(1999)). In contrast, Ang-2 expression is primarily limited to sites of vascular
remodeling, where it is thought to block Ang-1 function, thereby inducing a state
of vascular plasticity conducive to angiogenesis (Hanahan, D., (1997), supra;
Holash, J., et al., Science, 284:1994-1998 (1999); Maisonpierre, P. C., et al.,
(1997), supra). |

Numerous published studies have purportedly demonstrated vessel-
selective Arig-2 expression in disease states associated with angiogenesis. These
pathological conditions include, for example, psoriasis, macular degeneration,
and cancer (Bunone, G., et al., American Journal of Pathology, 155:1967-1976
(1999); Etoh, T., et al., Cancer Research, 61:2145-2153 (2001);. Hangai, M, et
al., Investigative Ophthalmology & Visual Science, 42:1617-1625 (2001); Holash,
J., etal., (1999) supra; Kuroda, K., et al., Journal of Investigative Dermatology,
116:713-720 (2001); Otani, A., et al., Investigative Ophthalmology & Visual
Science, 40:1912-1920 (1999); Stratmann, A., et al., American Journal of
Pathology, 153:1459-1466 (1998); Tanaka, S., et al., J Clin Invest, 103:34-345
(1999); Yoshida, Y., et al., International Journal of Oncology, 15:1221-1225
(1999); Yuan, K., et al., Journal of Periodontal Research, 35:165-171 (2000);
Zagzag, D., et al., (1999) supra). Most of these studies have focused on cancer, in
which many tumor types appear to display vascular Ang-2 expression. In contrast
with its expression in pathological angiogenesis, Ang-2 expression in normal
tissues is extremely limited (Maisonpierre, P. C., ef al., (1997), supra; Mezquita,
1., et al., Biochemical and Biophysical Research Communications, 260:492-498
(1999)). In the normal adult, the three main sites of angiogenesis are the ovary,
placenta, and uterus; these are the primary tissues in normal (i.e., non-cancérous)
tissues in which Ang-2 mRNA has been detected.

Certain functional studies suggest that Ang-2 may be involved in tumor

angiogenesis. Ahmad et al. (Cancer Res., 61:1255-1259 (2001)) describe Ang-2
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over-expression and show that it is purportedly associated with an increase in
tumor growth in a mouse xenograft model. See also Etoh et al,, supra, and
Tanaka et al., supra, wherein data is presented purportedly associating Ang-2 over
expression with tumor hypervascularity. However, in contrast, Yu et al. (dm. J.
Path., 158:563-570 (2001)) report data to show that overexpression of Ang-2 in
Lewis lung carcinoma and TA3 mammary carcinoma cells purportedly prolonged
the survival of mice injected with the corresponding transfectants.

In the past few years, various publications have suggested Ang-1, Ang-2
and/or Tie-2 as a possible target for anti-cancer therapy. For example, U.S. Patent
Nos. 6,166,185, 5,650,490, and 5,814,464 each disclose the concept of anti-Tie-2
ligand antibodies and receptor bodies. Lin et al. (Proc. Natl. Acad. Sci USA,
95:8829-8834 (1998)) injected an adenovirus expressing soluble Tie-2 into mice;
the soluble Tie-2 purportedly decreased the number and size of the tumors
developed by the mice. In a related study, Lin et al (J. Clin. Invest., 100:2072-
2078 (1997)) injected a soluble form of Tie-2 into rats; this compound purportedly
reduced tumor size in the rats. Siemeister ef al. (Cancer Res., 59:3185-3189
(1999)) generated human melanoma cell lines expressing the extracellular domain
of Tie-2, injected these cell lines into nude mice, and concluded that soluble Tie-2
purportedly resulted in a “significant inhibition” of tumor growth and tumor
angiogenesis. In view of this information, and given that both Ang-1 and Ang-2
bind to Tie-2, it is not clear from these studies whether Ang-1, Ang-2, or Tie-2
would be an attractive target for anti-cancer therapy.

The fusion of certain peptides to a stable plasma protein such as an Ig
constant region to improve the half-life of these molecules has been described in,
for example, PCT publication WO 00/24782, published May 4, 2000.

The fusion of a protein or fragment thereof to a stable plasma protein such
as an Ig constant region to improve the half-life of these molecules has been
variously described (see, for example, U.S. Patent 5,480,981; Zheng et al., J.
Immunol., 154:5590-5600, (1995); Fisher et al., N. Engl. J. Med., 334:1697-1702,
(1996); Van Zee, K. et al., J. Immunol., 156:2221-2230, (1996); U.S. Patent
5,808,029, issued September 15, 1998; Capon et al., Nature, 337:525-531, (1989);
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Harvill et al., Immunotech., 1:95-105, (1995); WO 97/23614, published July 3,
1997; PCT/US 97/23183, filed December 11, 1997; Linsley, J. Exp. Med.,
174:561-569, (1991); WO 95/21258, published August 10, 1995).

An effective anti-Ang-2 therapy might benefit a vast population of cancer
patients because most solid tumors require neovascularization to grow beyond 1-2
millimeters in diameter. Such therapy might have wider application in other
angiogenesis-associated diseases as well, such as retinopathies, arthritis, and
psoriasis.

There is an undeveloped need to identify new agents that specifically
recognize and bind Ang-2. Such agents would be useful for diagnostic screening
and therapeutic intervention in disease states that are associated with Ang-2
activity.

Accordingly, it is an object of the present invention to provide specific

binding agents of Ang-2 that modulate Ang-2 activity.

SUMMARY OF THE INVENTION

The present invention provides an antibody comprising a heavy chain and
a light chain, wherein said heavy chain comprises a heavy chain variable region
selected from the group consisting of 526 HC (SEQ ID NO: 1); 528 HC (SEQ ID
NO: 3); 531 HC (SEQ ID NO: 5); 533 HC (SEQ ID NO: 7); 535 HC (SEQ ID
NO: 9); 536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13); 540 HC (SEQ ID
NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19); 545 HC (SEQ ID
NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO: 25); 553 HC (SEQ ID
NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ ID NO: 31); 559 HC (SEQ ID
NO: 33); 565 HC (SEQ ID NO: 35); F1-C6 HC (SEQ ID NO: 37); FB1-A7 HC
(SEQ ID NO: 39); FD-B2 HC (SEQ ID NO: 41); FE-B7 HC (SEQ ID NO: 43);
FJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47); G1D4 HC (SEQ ID
NO: 49); GC1E8 HC (SEQ ID NO: 51); H1C12 HC (SEQ ID NO: 53); IA1-1E7
HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2 HC (SEQ ID NO:
59); IP-2C11 HC (SEQ ID NO: 61); and antigen binding fragments thereof; and
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consisting of: 526 kappa (SEQ ID NO: 2); 536 (THW) kappa (SEQ ID NO: 12);
536 (LQT) kappa (SEQ ID NO: 210); 543 kappa (SEQ ID NO: 18); 544 kappa
(SEQ ID NO: 20); 551 kappa (SEQ ID NO: 26); 553 kappa (SEQ ID NO: 28); 555
kappa (SEQ ID NO: 30); 558 kappa (SEQ ID NO: 32); 565 kappa (SEQ ID NO:
36); FE-B7 kappa (SEQ ID NO: 44); FJ-G11 kappa (SEQ ID NO: 46); FK-E3
kappa (SEQ ID NO: 48); IA1-1E7 kappa (SEQ ID NO: 56); IP-2C11 kappa (SEQ
ID NO: 62); 528 lambda (SEQ ID NO: 4); 531 lambda (SEQ ID NO: 6); 533
lambda (SEQ ID NO: 8); 535 lambda (SEQ ID NO: 10); 537 lambda (SEQ 1D
NO: 14); 540 lambda (SEQ ID NO: 16); 545 lambda (SEQ ID NO: 22); 546
lambda (SEQ ID NO: 24); 559 lambda (SEQ ID NO: 34); F1-C6 lambda (SEQ ID
NO: 38); FB1-A7 lambda (SEQ ID NO: 40); FD-B2 lambda (SEQ ID NO: 42);
G1D4 lambda (SEQ ID NO: 50); GC1E8 lambda (SEQ ID NO: 52); HIC12
lambda (SEQ ID NO: 54); IF-1C10 lambda (SEQ ID NO: 58); IK-2E2 lambda
(SEQ ID NO: 60); and antigen binding fragments thereof.

The invention also provides a specific binding agent comprising at least

one peptide selected from the group consisting of:

SEQ ID NO: 1; SEQ ID NO: 3; SEQ ID NO: 5; SEQ ID NO: 7, SEQ ID
NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ
ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27,
SEQ ID NO: 29; SEQ ID NO: 31; SEQ ID NO: 33; SEQ ID NO: 35; SEQ ID NO:
37; SEQ ID NO: 39; SEQ ID NO: 41; SEQ ID NO: 43; SEQ ID NO: 45; SEQ ID
NO: 47; SEQ ID NO: 49; SEQ ID NO: 51; SEQ ID NO: 53; SEQ ID NO: 55;
SEQ ID NO: 57; SEQ ID NO: 59; SEQ ID NO: 61; SEQ ID NO: 2; SEQ ID NO:
12; SEQ ID NO: 18; SEQ ID NO: 20; SEQ ID NO: 26; SEQ ID NO: 28; SEQ ID
NO: 30; SEQ ID NO: 32; SEQ ID NO: 36; SEQ ID NO: 44; SEQ ID NO: 46;
SEQ ID NO: 48; SEQ ID NO: 56; SEQ ID NO: 62; SEQ ID NO: 4; SEQ ID NO:
6; SEQ ID NO: 8; SEQ ID NO: 10; SEQ ID NO: 14; SEQ ID NO: 16; SEQ ID
NO: 22; SEQ ID NO: 24; SEQ ID NO: 34; SEQ ID NO: 38; SEQ ID NO: 40;
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SEQ ID NO: 42; SEQ ID NO: 50; SEQ ID NO: 52; SEQ ID NO: 54; SEQ ID NO:
58; and SEQ ID NO: 60, and fragments thereof.

It will be appreciated that the specific binding agent can be, for example,
an antibody, such as a polyclonal, monoclonal, chimeric, humanized, or a fully
human antibody. The antibody may also be a single chain antibody. The
invention further relates to a hybridoma that produces a monoclonal antibody

according to the invention.

It will also be appreciated that the invention relates to conjugates as
described herein. The conjugate can be, for example, a specific binding agent

(such as an antibody) of the invention.

The invention further relates to nucleic acid molecules encoding the
specific binding agents (such as an antibody) of the invention, as well as a vector
comprising such nucleic acid molecule, as well as a host cell containing the

vector.

Additionally, the invention provides a method of making a specific
binding agent comprising, (a) transforming a host cell with at least one nucleic
acid molecule encoding the specific binding agent of Claim 1; (b) expressing the
nucleic acid molecule in said host cell; and (c) isolating said specific binding
agent. The invention further provides a method of making an antibody
comprising: (a) transforming a host cell with at least one nucleic acid molecule
encoding the antibody according to the invention; (b) expressing the nucleic acid

molecule in said host cell; and (c) isolating said specific binding agent.

Further, the invention relates to a method of inhibiting undesired
angiogenesis in a mammal by administering a therapeutically effective amount of
a specific binding agent according to the invention. The invention also provides a
method of treating cancer in a mammal by administering a therapeutically

effective amount of a specific binding agent according to the invention.

The invention also relates to a method of inhibiting undesired angiogenesis

in a mammal comprising by administering a therapeutically effective amount of



WO 2006/045049 PCT/US2005/037911

10

15

20

25

an antibody according to the invention. The invention additionally provides a
method of treating cancer in a mammal comprising administering a therapeutically

effective amount of antibody according to the invention.

It will be appreciated that the invention further relates to pharmaceutical
compositions comprising the specific binding agent according to the invention and
a pharmaceutically acceptable formulation agent. The pharmaceutical
composition may comprise an antibody according to the invention and a

pharmaceutically acceptable formulation agent.

The invention provides a method of modulating or inhibiting angiopoietin-
2 activity by administering one or more specific binding agents of the invention.
The invention also provides a method of modulating or inhibiting angiopoietin-2

activity by administering an antibody of the invention.

The invention further relates to a method of modulating at least one of
vascular permeability or plasma leakage in a mammal comprising administering a
therapeutically effective amount of the specific binding agent according to the
invention. The invention also relates to a method of treating at least one of ocular
neovascular disease, obesity, hemangioblastoma, hemangioma, arteriosclerosis,
inflammatory disease, inflammatory disorders, atherosclerosis, endometriosis,
neoplastic disease, bone-related disease, or psoriasis in a mammal comprising
administering a therapeutically effective amount of a specific binding agent

according to the invention.

The invention further provides a method of modulating at least one of
vascular permeability or plasma leakage in a mammal comprising administering a
therapeutically effective amount of an antibody according to the invention. The
invention also relates to a method of treating at least one of ocular neovascular
disease, obesity, hemangioblastoma, hemangioma, arteriosclerosis, inflammatory
disease, inflammatory disorders, atherosclerosis, endometriosis, neoplastic
disease, bone-related disease, or psoriasis in a mammal comprising administering

a therapeutically effective amount of an antibody according to the invention.
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Furthermore, the invention relates to a method of treating cancer in a
mammal comprising administering a therapeutically effective amount of a specific
binding agent according to the invention and a chemotherapeutic agent. It will be
appreciated by those in the art that the specific binding agent and

chemotherapeutic agent need not be administered simultaneously.

The invention also relates to a method of treating cancer in a mammal
comprising administering a therapeutically effective amount of an antibody
according to the invention and a chemotherapeutic agent. The specific binding

agent and chemotherapeutic agent need not be administered simultaneously.

The invention also provides a specific binding agent comprising
complementarity determining region 1 (CDR 1) of any of: 526 HC (SEQ ID NO:
1); 528 HC (SEQ ID NO: 3); 531 HC (SEQ ID NO: 5); 533 HC (SEQ ID NO: 7);
535 HC (SEQ ID NO: 9); 536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13);
540 HC (SEQ ID NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19);
545 HC (SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO: 25);
553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ ID NO: 31);
559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6 HC (SEQ ID NO:
37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ ID NO: 41); FE-B7 HC
(SEQ ID NO: 43); FIJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47);
G1D4 HC (SEQ ID NO: 49); GC1E8 HC (SEQ ID NO: 51); HIC12 HC (SEQ ID
NO: 53); IA1-1E7 HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2
HC (SEQ ID NO: 59); IP-2C11 HC (SEQ ID NO: 61); 526 kappa (SEQ ID NO:
2); 536 (THW) kappa (SEQ ID NO: 12); 536 (LQT) kappa (SEQ ID NO: 210);
543 kappa (SEQ ID NO: 18); 544 kappa (SEQ ID NO: 20); 551 kappa (SEQ ID
NO: 26); 553 kappa (SEQ ID NO: 28); 555 kappa (SEQ ID NO: 30); 558 kappa
(SEQ ID NO: 32); 565 kappa (SEQ ID NO: 36); FE-B7 kappa (SEQ ID NO: 44),
FJ-G11 kappa (SEQ ID NO: 46); FK-E3 kappa (SEQ ID NO: 48); IA1-1E7 kappa
(SEQ ID NO: 56); IP-2C11 kappa (SEQ ID NO: 62); 528 lambda (SEQ ID NO:
4); 531 lambda (SEQ ID NO: 6); 533 lambda (SEQ ID NO: 8); 535 lambda (SEQ
ID NO: 10); 537 lambda (SEQ ID NO: 14); 540 lambda (SEQ ID NO: 16); 545
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lambda (SEQ ID NO: 22); 546 lambda (SEQ ID NO: 24); 559 lambda (SEQ ID
NO: 34); F1-C6 lambda (SEQ ID NO: 38); FB1-A7 lambda (SEQ ID NO: 40);
FD-B2 lambda (SEQ ID NO: 42); G1D4 lambda (SEQ ID NO: 50); GC1E8
lambda (SEQ ID NO: 52); HIC12 lambda (SEQ ID NO: 54); IF-1C10 lambda
(SEQ ID NO: 58); and IK-2E2 lambda (SEQ ID NO: 60).

The invention further relates to a specific binding agent comprising
complementarity determining region 2 (CDR 2) of any of: 526 HC (SEQ ID NO:
1); 528 HC (SEQ ID NO: 3); 531 HC (SEQ ID NO: 5); 533 HC (SEQ ID NO: 7);
535 HC (SEQ ID NO: 9); 536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13);
540 HC (SEQ ID NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19);
545 HC (SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO: 25);
553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ ID NO: 31);
559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6 HC (SEQ 1D NO:
37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ ID NO: 41); FE-B7 HC
(SEQ ID NO: 43); FJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47);
G1D4 HC (SEQ ID NO: 49); GC1E8 HC (SEQ ID NO: 51); HIC12 HC (SEQ ID
NO: 53); IA1-1E7 HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2
HC (SEQ ID NO: 59); IP-2C11 HC (SEQ ID NO: 61); 526 kappa (SEQ ID NO:
2); 536 (THW) kappa (SEQ ID NO: 12); 536 (LQT) kappa (SEQ 1D NO: 210),
543 kappa (SEQ ID NO: 18); 544 kappa (SEQ ID NO: 20); 551 kappa (SEQ ID
NO: 26); 553 kappa (SEQ ID NO: 28); 555 kappa (SEQ ID NO: 30); 558 kappa
(SEQ ID NO: 32); 565 kappa (SEQ ID NO: 36); FE-B7 kappa (SEQ ID NO: 44);
FJ-G11 kappa (SEQ ID NO: 46); FK-E3 kappa (SEQ ID NO: 48); IA1-1E7 kappa
(SEQ ID NO: 56); IP-2C11 kappa (SEQ ID NO: 62); 528 lambda (SEQ ID NO:
4); 531 lambda (SEQ ID NO: 6); 533 lambda (SEQ ID NO: 8); 535 lambda (SEQ
ID NO: 10); 537 lambda (SEQ ID NO: 14); 540 lambda (SEQ ID NO: 16); 545
lambda (SEQ ID NO: 22); 546 lambda (SEQ ID NO: 24); 559 lambda (SEQ ID
NO: 34); F1-C6 lambda (SEQ ID NO: 38); FB1-A7 lambda (SEQ ID NO: 40);
FD-B2 lambda (SEQ ID NO: 42); G1D4 lambda (SEQ ID NO: 50); GC1E8
lambda (SEQ ID NO: 52); HIC12 lambda (SEQ ID NO: 54); IF-1C10 lambda
(SEQ ID NO: 58); and IK-2E2 lambda (SEQ ID NO: 60).

10
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The invention also relates to a specific binding agent comprising
complementarity determining region 3 (CDR 3) of any of: 526 HC (SEQ ID NO:
1); 528 HC (SEQ ID NO: 3); 531 HC (SEQ ID NO: 5); 533 HC (SEQ ID NO: 7);
535 HC (SEQ ID NO: 9); 536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13);
540 HC (SEQ ID NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19);
545 HC (SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO: 25);
553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ ID NO: 31);
559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6 HC (SEQ ID NO:
37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ ID NO: 41); FE-B7 HC
(SEQ ID NO: 43); FJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47);
G1D4 HC (SEQ ID NO: 49); GC1E8 HC (SEQ ID NO: 51); H1C12 HC (SEQ ID
NO: 53); IA1-1E7 HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2
HC (SEQ ID NO: 59); IP-2C11 HC (SEQ ID NO: 61); 526 kappa (SEQ ID NO:
2); 536 (THW) kappa (SEQ ID NO: 12); 536 (LQT) kappa (SEQ ID NO: 210)
543 kappa (SEQ ID NO: 18); 544 kappa (SEQ ID NO: 20); 551 kappa (SEQ ID
NO: 26); 553 kappa (SEQ ID NO: 28); 555 kappa (SEQ ID NO: 30); 558 kappa
(SEQ ID NO: 32); 565 kappa (SEQ ID NO: 36); FE-B7 kappa (SEQ ID NO: 44);
FJ-G11 kappa (SEQ ID NO: 46); FK-E3 kappa (SEQ ID NO: 48); IA1-1E7 kappa
(SEQ ID NO: 56); IP-2C11 kappa (SEQ ID NO: 62); 528 lambda (SEQ ID NO:
4); 531 lambda (SEQ ID NO: 6); 533 lambda (SEQ ID NO: 8); 535 lambda (SEQ
ID NO: 10); 537 lambda (SEQ ID NO: 14); 540 lambda (SEQ ID NO: 16); 545
lambda (SEQ ID NO: 22); 546 lambda (SEQ ID NO: 24); 559 lambda (SEQ ID
NO: 34); F1-C6 lambda (SEQ ID NO: 38); FB1-A7 lambda (SEQ ID NO: 40);
FD-B2 lambda (SEQ ID NO: 42); G1D4 lambda (SEQ ID NO: 50); GC1E8
lambda (SEQ ID NO: 52); H1C12 lambda (SEQ ID NO: 54); IF-1C10 lambda
(SEQ ID NO: 58); and IK-2E2 lambda (SEQ ID NO: 60).

The invention further provides a nucleic acid molecule encoding a specific

binding agent according to the invention.

Moreover, the invention relates to a method of detecting the level of

angiopoietin-2 in a biological sample by (a) contacting a specific binding agent of
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the invention with the sample; and (b) determining the extent of binding of the

specific binding agent to the sample. The invention also relates to a method of
detecting the level of angiopoietin-2 in a biological sample by (a) contacting an
antibody of the invention with the sample; and (b) determining the extent of

binding of the antibody to the sample.

The invention also relates to a method of inhibiting undesired angiogenesis
in a mammal comprising administering a therapeutically effective amount of a
polypeptide or composition as described herein. The invention also relates to a
method of modulating angiogenesis in a mammal comprising administering a
therapeutically effective amount of a polypeptide or composition as described
herein. The invention further relates to a method of inhibiting tumor growth
characterized by undesired angiogenesis in a mammal comprising administering a
therapeutically effective amount of a polypeptide or composition as described
herein. Additionally, the invention relates to a method of treating cancer in a
mammal comprising administering a therapeutically effective amount of a
polypeptide or composition as described herein, and a chemotherapeutic agent. In
a preferred embodiment, the chemotherapeutic agent is at least one of 5-FU, CPT-
11, and Taxotere. It will be appreciated, however, that other suitable

chemotherapeutic agents and other cancer therapies can be used.

It will be appreciated that the specific binding agents of the invention can
be used to treat a number of diseases associated with deregulated or undesired
angiogenesis. Such diseases include, but are not limited to, ocular
neovascularisation, such as retinopathies (including diabetic retinopathy and age-
related macular degeneration) psoriasis, hemangioblastoma, hemangioma,
arteriosclerosis, inflammatory disease, such as a rheumatoid or rheumatic
inflammatory disease, especially arthritis (including rheumatoid arthritis), or other
chronic inflammatory disorders, such as chronic asthma, arterial or post-
transplantational atherosclerosis, endometriosis, and neoplastic diseases, for
example so-called solid tumors and liquid tumors (such as leukemias). Additional

diseases which can be treated by administration of the specific binding agents will
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be apparent to those skilled in the art. Such additional diseases include, but are
not limited to, obesity, vascular permeability, plasma leakage, and bone-related
disorders, including osteoporosis. Thus, the invention further relates to methods

of treating these diseases associated with deregulated or undesired angiogenesis.

Other embodiments of this invention will be readily apparent from the

disclosure provided herewith.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 depicts a graph of tumor size (y-axis) versus time (x-axis) in
tumor bearing mice treated with either an anti-Ang-2 antibody (clone 533, 537 or
544) of the invention, with a control antibody, or with phosphate buffered saline
(PBS). Details are described in the Examples.

Figures 2A, 2B, and 2C depict epitope mapping data (O.D. 370) for full-
length human' Ang-2 (hAng-2), to the N-terminus of hAng-2, and to the C-
terminus of hAng-2, respectively, for peptibodies TN8-Con4-C, L1-7-N, and 12-
9-3-C according to the invention, as well as for control peptibody, Tie2-Fc, C2BS,
or 5B12. Details are described in the Examples.

DETAILED DESCRIPTION OF INVENTION

The section headings are used herein for organizational purposes only, and

are not to be construed as in any way limiting the subject matter described.
Standard techniques may be used for recombinant DNA molecule, protein,
and antibody production, as well as for tissue culture and cell transformation.
Enzymatic reactions and purification techniques are typically performed according
to the manufacturer’s specifications or as commonly accomplished in the art using
conventional procedures such as those set forth in Sambrook ef al. (Molecular
Cloning: A Laboratory Manual. Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY (1989)), or as described herein. Unless specific definitions are
provided, the nomenclature utilized in connection with, and the laboratory

procedures and techniques of analytical chemistry, synthetic organic chemistry,
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and medicinal and pharmaceutical chemistry described herein are those well
known and commonly used in the art. Standard techniques may be used for
chemical syntheses, chemical analyses, pharmaceutical preparation, formulation,

and delivery, and treatment of patients.

Definitions

As utilized in accordance with the present disclosure, the following terms
unless otherwise indicated, shall be understood to have the following meanings:

The term “Ang-2” refers to the polypeptide set forth in Figure 6 of U.S.
Patent No. 6,166,185 (“Tie-2 ligand-2”) or fragments thereof as well as related
polypeptides which include allelic variants, splice variants, derivatives,
substitution, deletions, and/or insertion variants, fusion peptides and polypeptides,
and interspeciéé homologs. The Ang-2 polypeptide emay or may not include
additional terminal residues, e.g., leader sequences, targeting sequences, amino
terminal methionine, amino terminal methionine and lysine residues, and/or tag or

fusion proteins sequences, depending on the manner in which it is prepared.

The term “biologically active” when used in relation to Ang-2 or an Ang-2
specific binding agent refers to a peptide or polypeptide having at least one
activity characteristic of Ang-2 or of an Ang-2 specific binding agent. A specific
binding agent of Ang-2 may have agonist, antagonist, or neutralizing or blocking
activity with respect to at least one biological activity of Ang-2.

The term “specific binding agent” refers to a molecule, preferably a

_proteinaceous molecule, that binds Ang-2 (and variants and derivatives thereof as

defined herein) with a greater affinity than other angiopoietins. A specific binding
agent may be a protein, peptide, nucleic acid, carbohydrate, lipid, or small
molecular weight compound which binds preferentially to Ang-2. In a preferred
embodiment, the specific binding agent according to the present invention is an
antibody, such as a polyclonal antibody, a monoclonal antibody (mAb), a chimeric
antibody, a CDR-grafted antibody, a multi-specific antibody, a bi-specific

antibody, a catalytic antibody, a humanized antibody, a human antibody, an anti-
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idiotypic (anti-Id) antibody, and antibodies that can be labeled in soluble or bound
form, as well as fragments, variants or derivatives thereof, either alone or in
combination with other amino acid sequences, provided by known techniques.
Such techniques include, but are not limited to enzymatic cleavage, chemical
cleavage, peptide synthesis or recombinant techniques. The anti-Ang-2 specific
binding agents of the present invention are capable of binding portions of Ang-2
that modulate, e.g., inhibit or promote, the biological activity of Ang-2 and/or
other Ang-2-associated activities.

The term “polyclonal antibody” refers to a heterogeneous mixture of
antibodies that recognize and bind to different epitopes on the same antigen.
Polyclonal antibodies may be obtained from crude serum preparations or may be
purified using, for example, antigen affinity chromatography, or Protein A/Protein
G affinity chromatography. |

The term “monoclonal antibodies” refers to a collection of antibodies
encoded by the same nucleic acid molecule which are optionally produced by a
single hybridoma or other cell line, or by a transgenic mammal such that each
monoclonal antibody will typically recognize the same epitope on the antigen. The
term “monoclonal” is not limited to any particular method for making the
antibody, nor is the term limited to antibodies produced in a particular species,
e.g., mouse, rat, etc.

The term “chimeric antibodies” refers to antibodies in which a portion of
the heavy and/or light chain is identical with or homologous to a corresponding
sequence in an antibody derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of the chain(s) is/are
identical with or homologous to a corresponding sequence in antibodies derived
from another species or belonging to another antibody class or subclass. Also
included are fragments of such antibodies, that exhibit the desired biological
activity (i.e., the ability to specifically bind Ang-2). See, U.S. Patent No.
4,816,567 and Morrison et al., Proc Natl Acad Sci (USA4), 81:6851-6855 (1985).
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The term “CDR grafted antibody” refers to an antibody in which the CDR
from one antibody of a particular speéies or isotype is recombinantly inserted into
the framework of another antibody of the same or different species or isotype.

The term “multi-specific antibody” refers to an antibody having variable
regions that recognize more than one epitope on one or more antigens. A
subclass of this type of antibody is a “bi-specific antibody” which recognizes two
distinct epitopes on the same or different antigens.

“Catalytic” antibodies refers to antibodies wherein one or more cytotoxic,
or more generally one or more biologically active, moieties are attached to the
targeting binding agent.

The term “humanized antibody” refers to a specific type of CDR-grafted
antibody in which the antibody framework region is derived from a human but
each CDR is replaced with that derived from another species, such as a murine
CDR. The term “CDR?” is defined infra.

The term “fully human” antibody refers to an antibody in which both the
CDR and the framework are derived from one or more human DNA molecules.

The term “anti-idiotype” antibody refers to any antibody that specifically
binds to another antibody that recognizes an antigen. Production of anti-idiotype
antibodies can be performed by any of the methods described herein for.
production of an Ang-2-specific antibodies except that these antibodies arise from
e.g., immunization of an animal with an Ang-2-specific antibody or Ang-2-
binding fragment thereof, rather than Ang-2 polypeptide itself or a fragment
thereof.

The term “variants,” as used herein, include those polypeptides wherein
amino acid residues are inserted into, deleted from and/or substituted into the
naturally occurring (or at least a known) amino acid sequence for the binding
agent. Variants of the invention include fusion proteins as described below.

“Derivatives” include those binding agents that have been chemically
modified in some manner distinct from insertion, deletion, or substitution variants.

“Specifically binds Ang-2” refers to the ability of a specific binding agent

(such as an antibody or fragment thereof) of the present invention to recognize
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and bind mature, full-length or partial-length human Ang-2 polypeptide, or an
ortholog thereof, such that its affinity (as determined by, e.g., Affinity ELISA or
BIAcore assays as described herein) or its neutralization capability (as determined
by e.g., Neutralization ELISA assays described herein, or similar assays) is at least
10 times as great, but optionally 50 times as great, 100, 250 or 500 times as great,
or even at least 1000 times as great as the affinity or neutralization capability of
the same for‘any other angiopoietin or other peptide or polypeptide.

The term “antigen binding domain” or “antigen binding region” refers to
that portion of the specific binding agent (such as an antibody molecule) which
contains the specific binding agent amino acid residues (or other moieties) that
interact with an antigen and confer on the binding agent its specificity and affinity
for the antigen. In an antibody, the antigen-binding domain is commonly referred
to as the “complementarity-determining region, or CDR.”

The term “epitope” refers to that portion of any molecule capable of being
recognized by and bound by a specific binding agent, e.g. an antibody, at one or
more of the binding agent’s antigen binding regions. Epitopes usually consist of
chemically active surface groupings of molecules, such as for example, amino
acids or carbohydrate side chains, and have specific three-dimensional structural
characteristics as well as specific charge characteristics. Epitopes as used herein
may be contiguous or non-contiguous. Moreover, epitopes may be mimetic in that
they comprise a three dimensional structure that is identical to the epitope used to
generate the antibody, yet comprise none or only some of the amino acid residues
found in the Ang-2 used to stimulate the antibody immune response.

The term “inhibiting and/or neutralizing epitope” is an epitope, which
when bound by a specific binding agent such as an antibody, results in the loss of
(or at least the decrease in) biological activity of the molecule, cell, or organism
containing such epitope, in vivo, in vitro, or in situ. In the context of the present
invention, the neutralizing epitope is located on or is associated with a
biologically active region of Ang-2. Alternatively, the term “activating epitope”

is an epitope, which when bound by a specific binding agent of the invention, such

17



WO 2006/045049 PCT/US2005/037911

10

15

20

25

30

as an antibody, results in activation, or at least maintenance of a biologically
active conformation, of Ang-2.

The term "antibody fragment" refers to a peptide or polypeptide which
comprises less than a complete, intact antibody. Complete antibodies comprise
two functionally independent parts or fragments: an antigen binding fragment
known as "Fab," and a carboxy terminal crystallizable fragment known as the "Fc"
fragment. The Fab fragment includes the first constant domain from both the
heavy and light chain (CH1 and CL1) together with the variable regions from both
the heavy and light chains that bind the specific antigen. Each of the heavy and
light chain variable regions includes three complementarity determining regions
(CDRs) and framework amino acid residues which separate the individual CDRs.
The Fc region comprises the second and third heavy chain constant regions (CH2
and CH3) and is involved in effector functions such as complement activation and
attack by phagocytic cells. In some antibodies, the Fc and Fab regions are
separated by an antibody "hinge region," and depending on how the full length
antibody is proteolytically cleaved, the hinge region may be associated with either
the Fab or Fc fragment. For example, cleavage of an antibody with the protease
papain results in the hinge region being associated with the resulting Fc fragment,
while cleavage with the protease pepsin provides a fragment wherein the hinge is
associated with both Fab fragment simultaneously. Because the two Fab
fragments are in fact covalently linked following pepsin cleavage, the resulting
fragment is termed the F(ab’)2 fragment.

An Fc domain may have a relatively long serum half-life, whereas a Fab is
short-lived. (Capon ef al., Nature, 337: 525-31 (1989)) When expressed as part
of a fusion protein, an Fc domain can impart longer half-life or incorporate such

functions as Fc receptor binding, Protein A binding, complement fixation and

perhaps even placental transfer into the protein to which it is fused. The Fc region

may be a naturally occurring Fc region, or may be altered to improve certain
qualities, such as therapeutic qualities or circulation time.
The term “variable region” or “variable domain” refers to a portion of the

light and/or heavy chains of an antibody, typically including approximately the
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amino-terminal 120 to 130 amino acids in the heavy chain and about 100 to 110
amino terminal amino acids in the light chain. The variable regions typically
differ extensively in amino acid sequence even among antibodies of the same
species. The variable region of an antibody typically determines the binding and
specificity of each particular antibody for its particular antigen. The variability in
sequence is concentrated in those regions referred to as complementarity-
determining regions (CDRs), while the more highly conserved regions in the
variable domain are called framework regions (FR). The CDRs of the light and
heavy chains contain within them the amino acids which are largely responsible
for the direct interaction of the antibody with antigen, however, amino acids in the
FRs can significantly affect antigen binding/recognition as discussed herein infra.

The term “light chain” when used in reference to an antibody collectively
refers to two distinct types, called kappa (k) or lambda (1) based on the amino acid
sequence of the constant domains.

The term “heavy chain” when used in reference to an antibody collectively
refers to five distinct types, called alpha, delta, epsilon, gamma and mu, based on
the amino acid sequence of the heavy chain constant domain. The combination of
heavy and light chains give rise to five known classes of antibodies: IgA, IgD,
IgE, IgG and IgM, respectively, including four known subclasses of IgG,
designated as IgGj, IgG,, IgG; and 1gGs.

The term “naturally occurring” when used in connection with biological
materials such as nucleic acid molecules, polypeptides, host cells, and the like,
refers to those which are found in nature and not modified by a human being.

The term “isolated” when used in relation to Ang-2 or to a specific binding
agent of Ang-2 refers to a compound that is free from at least one contaminating
polypeptide or compound that is found in its natural environment, and preferably
substantially free from any other contaminating mammalian polypeptides that
would interfere with its therapeutic or diagnostic use.

The term “mature” when used in relation to Ang-2, anti-Ang-2 antibody,
or to any other proteinaceous specific binding agent of Ang-2 refers to a peptide

or a polypeptide lacking a leader or signal sequence. When a binding agent of the

19



WO 2006/045049 PCT/US2005/037911

10

15

20

25

30

invention is expressed, for example, in a prokaryotic host cell, the “mature”
peptide or polypeptide may also include additional amino acid residues (but still
lack a leader sequence) such as an amino terminal methionine, or one or more
methionine and lysine residues. A peptide or polypeptide produced in this manner
may be utilized with or without these additional amino acid residues having been
removed.

The terms “effective amount™ and “therapeutically effective amount” when
used in relation to a specific binding agent of Ang-2 refers to an amount of a
specific binding agent that is useful or necessary to support an observable change
in the level of one or more biological activities of Ang-2. The change may be
either an increase or decrease in the level of Ang-2 activity. Preferably, the

change is a decrease in Ang-2 activity.

Specific binding agents and Antibodies

As used herein, the term “specific binding agent” refers to a molecule that
has specificity for recognizing and binding Ang-2 as described herein. Suitable
specific binding agents include, but are not limited to, antibodies and derivatives
thereof, polypeptides, and small molecules. Suitable specific binding agents may
be prepared using methods known in the art. An exemplary Ang-2 polypeptide
specific binding agent of the present invention is capable of binding a certain
portion of the Ang-2 polypeptide, and preferably modulating the activity or
function of Ang-2 polypeptide.

Specific binding agents such as antibodies and antibody fragments that
specifically bind Ang-2 polypeptides are within the scope of the present invention.
The antibodies may be polyclonal including mono-specific polyclonal,
monoclonal (mAbs), recombinant, chimeric, humanized such as CDR-grafted,
human, single chain, catalytic, multi-specific and/or bi-specific, as well as
fragments, variants, and/or derivatives thereof.

Polyclonal antibodies directed toward an Ang-2 polypeptide generally are
produced in animals (e.g., rabbits, hamsters, goats, sheep, horses, pigs, rats,

gerbils, guinea pigs, mice, or any other suitable mammal, as well as other non-
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mammal species) by means of multiple subcutaneous or intraperitoneal injections
of Ang-2 polypeptide or a fragment thereof with or without an adjuvant. Such
adjuvants include, but are not limited to, Freund's complete and incomplete,
mineral gels such as aluminum hydroxide, and surface-active substances such as
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet
hemocyanin, and dinitrophenol. BCG (bacilli Calmette-Guerin) and
Corynebacter_ium parvum are potentially useful human adjuvants. It may be
useful to conj hgate an antigen polypeptide to a carrier protein that is immunogenic
in the species to be immunized, such as keyhole limpet hemocyanin, serum,
albumin, bovine thyroglobulin, or soybean trypsin inhibitor. Also, aggregating
agents such as alum are used to enhance the immune response. After
immunization, the animals are bled and the serum is assayed for anti-Ang-2
polypeptide antibody titer which can be determined using the assays described
herein under “Examples”. Polyclonal antibodies may be utilized in the sera from
which they were detected, or may be purified from the sera, using, for example,
antigen afﬁni'ty chromatography or Protein A or G affinity chromatography.

Monoclonal antibodies directed toward Ang-2 polypeptides can be
produced using, for example but without limitation, the traditional “hybridoma”
method or the newer “phage display” technique. For example, monoclonal
antibodies of the invention may be made by the hybridoma method as described in
Kobhler et al., Nature 256:495 (1975); the human B-cell hybridoma technique
(Kosbor et al., Immunol Today 4:72 (1983); Cote et al., Proc Natl Acad Sci (USA)
80: 2026-2030 (1983); Brodeur et al., Monoclonal Antibody Production
Techniques and Applications, pp. 51-63, Marcel Dekker, Inc., New York, (1987))
and the EBV-hybridoma technique (Cole et al., Monoclonal Antibodies and
Cancer Therapy, Alan R Liss Inc, New York N.Y., pp 77-96, (1985)). Also
provided by the invention are hybridoma cell lines that produce monoclonal
antibodies reactive with Ang-2 polypeptides.

When the hybridoma technique is employed, myeloma cell lines can be
used. Such cell lines suited for use in hybridoma-producing fusion procedures

preferably are non-antibody-producing, have high fusion efficiency, and enzyme
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deficiencies that render them incapable of growing in certain selective media
which support the growth of only the desired fused cells (hybridomas). For
example, cell lines used in mouse fusions are Sp-20, P3-X63/Ag8, P3-X63-
Ag8.653, NS1/1.Ag4 1, Sp210-Agl4, FO, NSO/U, MPC-11, MPC11-X45-GTG
1.7 and S194/5XX0 Bul; cell lines used in rat fusions are R210.RCY3, Y3-Ag
1.2.3, IR983F and 4B210. Other cell lines useful for cell fusions are U-266,
GM1500-GRG2, LICR-LON-HMy2 and UC729-6. Hybridomas and other cell
lines that produce monoclonal antibodies are contemplated to be novel
compositions of the present invention.

The phage display technique may also be used to generate monoclonal
antibodies from any species. Preferably, this technique is used to produce fully
human monoclonal antibodies in which a polynucleotide encoding a single Fab or
Fv antibody fragment is expressed on the surface of a phage particle.
(Hoogenboom et al., J Mol Biol 227: 381 (1991); Marks et al., J Mol Biol 222
581 (1991); see also U.S. Patent No. 5,885,793)). Each phage can be “screened”
using binding assays described herein to identify those antibody fragments having
affinity for Ang-2. Thus, these processes mimic immune selection through the
display of antibody fragment repertoires on the surface of filamentous
bacteriophage, and subsequent selection of phage by their binding to Ang-2. One
such procedufe is described in PCT Application No. PCT/US98/17364, filed in
the name of Adams ef al., which describes the isolation of high affinity and
functional agonistic antibody fragments for MPL- and msk-receptors using such
an approach. In this approach, a complete repertoire of human antibody genes can
be created by cloning naturally rearranged human V genes from peripheral blood
lymphocytes as previously described (Mullinax et al., Proc Natl Acad Sci (USA)
87: 8095-8099 (1990)).

Once a polynucleotide sequences are identified which encode each chain
of the full length monoclonal antibody or the Fab or Fv fragment(s) of the
invention, host cells, either eukaryotic or prokaryotic, may be used to express the
monoclonal antibody polynucleotides using recombinant techniques well known

and routinely practiced in the art. Alternatively, transgenic animals are produced
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wherein a polynucleotide encoding the desired specific binding agent is
introduced into the genome of a recipient animal, such as, for example, a mouse,
rabbit, goat, or cow, in a manner that permits expression of the polynucleotide
molecules encoding a monoclonal antibody or other specific binding agent. In
one aspect, the polynucleotides encoding the monoclonal antibody or other
specific binding agent can be ligated to mammary-specific regulatory sequences,
and the chimeric polynucleotides can be introduced into the germline of the target
animal. The resulting transgenic animal then produces the desired antibody in its
milk (Pollock et al., J Immunol Meth 231:147-157 (1999); Little et al., Immunol
Today 8:364-370 (2000)). In addition, plants may be used to express and produce
Ang-2 specific binding agents such as monoclonal antibodies by transfecting
suitable plants with the polynucleotides encoding the monoclonal antibodies or
other specific binding agents.

In another embodiment of the present invention, a monoclonal or
polyclonal antibody or fragment thereof that is derived from other than a human
species may be “humanized” or “chimerized”. Methods for humanizing non-
human antibodies are well known in the art. (see U.S. Patent Nos. 5,859,205,
5,585,089, and 5,693,762). Humanization is performed, for example, using
methods described in the art (Jones et al., Nature 321: 522-525 (.1986);
Riechmann et al., Nature, 332: 323-327 (1988); Verhoeyen et al., Science
239:1534-1536 (1988)) by substituting at least a portion of, e.g. a rodent,
complementarity-determining region (CDRs) for the corresponding regions of a
human antibody. The invention also provides variants and derivatives of these
human antibodies as discussed herein and well known in the art.

Also encompassed by the invention are fully human antibodies that bind
Ang-2 polypeptides, as well as, fragments, variants and/or derivatives thereof.
Such antibodies can be produced using the phage display technique described
above. Alternatively, transgenic animals (e.g., mice) that are capéble of producing
a repertoire of human antibodies in the absence of endogenous immunoglobulin
production can be used to generate such antibodies. This can be accomplished by

immunization of the animal with an Ang-2 antigen or fragments thereof where the
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Ang-2 fragments have an amino acid sequence that is unique to Ang-2. Such
immunogens can be optionally conjugated to a carrier. See, for example,
Jakobovits et al., Proc Natl Acad Sci (USA), 90: 2551-2555 (1993); Jakobovits et
al., Nature 362: 255-258 (1993); Bruggermann et al., Year in Immuno, 7: 33
(1993). In one method, such transgenic animals are produced by incapacitating
the endogenous loci encoding the heavy and light immunoglobulin chains therein,
and inserting loci encoding human heavy and light chain proteins into the genome
thereof. Partially modified animals, that are those having less than the full
complement of these modifications, are then crossbred to obtain an animal having
all of the desired immune system modifications. When administered an
immunogen, these transgenic animals are capable of pfoducing antibodies with
human variable regions, including human (rather than e.g., murine) amino acid
sequences, that are immuno-specific for the desired antigens. See PCT application
Nos., PCT/US96/05928 and PCT/US93/06926. Additional methods are described
in U.S. Patent No. 5,545,807, PCT application Nos. PCT/US91/245,
PCT/GB89/01207, and in EP 546073B1 and EP 546073A1. Human antibodies
may also be produced by the expression of recombinant DNA in host cells or by
expression in hybridoma cells as described herein. )

Transgenesis is achieved in a number of different ways. See, for example,
Bruggeman et al., Immunol Today 17:391-7 (1996). In one approach, a minilocus
is constructed such that gene segments in a germline configuration are brought
artificially close to each other. Due to size limitations (i.e., having generally less
than 30 kb), the resulting minilocus will contain a limited number of differing
gene segments, but is still capable of producing a large repertoire of antibodies.
Miniloci containing only human DNA sequences, including promoters and
enhancers are fully functional in the transgenic mouse.

When larger number of gene segments are desired in the transgenic
animal, yeast artificial chromosomes (YACs) are utilized. YACs can range from
several hundred kilobases to 1 Mb and are introduced into the mouse (or other
appropriate animal) genome via microinjection directly into an egg or via transfer

of the YAC into embryonic stem (ES)-cell lines. In general, YACs are transferred
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into ES cells by lipofection of the purified DNA, or yeast spheroplast fusion
wherein the purified DNA is carried in micelles and fusion is carried out in
manner similar to hybridoma fusion protocols. Selection of desired ES cells
following DNA transfer is accomplished by including on the YAC any of the
selectable markers known in the art.

As another alternative, bacteriophage P1 vectors are used which are
amplified in a bacterial E. coli host. While these vectors generally carry less
inserted DNA than a YAC, the clones are readily grown in high enough yield to
permit direct microinjection into a mouse egg. Use of a cocktail of different P1
vectors has been shown to lead to high levels of homologous recombination.

Once an appropriate transgenic mouse (or other appropriate animal) has
been identified, using any of the techniques known in the art to detect serum
levels of a circulating antibody (e.g., ELISA), the transgenic animal is crossed -
with a mouse in which the endogenous Ig locus has been disrupted. The result
provides progeny wherein essentially all B cells express human antibodies.

As still another alternative, the entire animal Ig locus is replaced with the
human Ig locus, wherein the resulting animal expresses only human antibodies. In
another approach, portions of the animal’s locus are replaced with specific and
corresponding regions in the human locus. In certain cases, the animals resulting
from this procedure may express chimeric antibodies, as opposed to fully human
antibodies, depending on the nature of the replacement in the mouse Ig locus.

Human antibodies can also be produced by exposing human splenocytes
(B or T cells) to an antigen in vitro, then reconstituting the exposéd cells in an
immunocompromised mouse, e.g. SCID or nod/SCID. See Brams et al., J
Immunol, 160: 2051-2058 (1998); Carballido ef al., Nat Med, 6: 103-106 (2000).
In one approach, engraftment of human fetal tissue into SCID mice (SCID-hu)
results in long-term hematopoiesis and human T-cell development (McCune ef al.,
Science 241:1532-1639 (1988); Ifversen et al., Sem Immunol 8:243-248 (1996)).
Any humoral immune response in these chimeric mice is completely dependent on
co-development of T-cells in the animals (Martensson et al., Immunol 83:1271-

179 (1994)). In an alternative approach, human peripheral blood lymphocytes are
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transplanted intraperitoneally (or otherwise) into SCID mice (Mosier et al., Nature
335:256-259 (1988)). When the transplanted cells are treated with either a
priming agent, such as Staphylococcal Enterotoxin A (SEA) (Martensson et al.,
Immunol 84: 224-230 (1995)), or anti-human CD40 monoclonal antibodies
(Murphy et al., Blood 86:1946-1953 (1995)), higher levels of B cell production
are detected. '

Alternatively, an entirely synthetic human heavy chain repertoire is created
from unrearranged V gene segments by assembling each human VH segment with
D segments of random nucleotides together with a human J segment
(Hoogenboom et al., J Mol Biol 227:381-388 (1992)). Likewise, a light chain
repertoire is constructed by combining each human V segment with a J segment
(Griffiths et al., EMBO J 13:3245-3260 (1994)). Nucleotides encoding the
complete antibody (i.e., both heavy and light chains) are linked as a single chain
Fv fragment and this polynucleotide is ligated to a nucleotide encoding a |
filamentous phége minor coat protein. When this fusion protein is expressed on
the surface of the phage, a polynucleotide encoding a specific antibody is
identified by selection using an immobilized antigen.

In still another approach, antibody fragments are assembled as two Fab
fragments by fusion of one chain to a phage protein and secretion of the other into
bacterial periplasm (Hoogenboom et al., Nucl Acids Res 19:4133-4137 (1991);
Barbas ef al., Proc Natl Acad Sci (USA) 88:7978-7982 (1991)).

Large-scale production of chimeric, humanized, CDR-grafted, and fully
human antibodies, or fragments thereof, are typically produced by recombinant
methods. Polynucleotide molecule(s) encoding the heavy and light chains of each
antibody or fragments thereof, can be introduced into host cells and expressed
using materials and procedures described herein. In a preferred embodiment, the
antibodies are produced in mammalian host cells, such as CHO cells. Details of

such production is described below.

Fusion Partners of Specific Binding Agents
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In a further embodiment of the invention, the polypeptides comprising the
amino acid sequence variable domains of Ang-2 antibodies, such as a heavy chain
variable region with an amino acid sequence as described herein or a light chain
variable region with an'amino acid sequence as described herein, may be fused at
either the N-terminus or the C-terminus to one or more domains of an Fc region of
human IgG. When constructed together with a therapeutic protein such as the Fab
of an Ang-2-specific antibody, an Fc domain can provide longer half-life or
incorporate such functions as Fc receptor binding, Protein A binding, complement
fixation and perhaps even placental transfer. (Capon et al., Nature, 337: 525-531
(1989)). ‘

In one example, the antibody hinge, CH2 and CH3 regions may be fused at
either the N-terminus or C-terminus of the specific binding agent polypeptides
such as an anti-Ang-2 Fab or Fv fragment (obtained, e.g., from a phage display
library) using methods known to the skilled artisan. The resulting fusion protein
may be purified by use of a Protein A or Protein G affinity column. Peptides and
proteins fused to an Fc region have been found to exhibit a substantially greater
half-life in vivo than the unfused counterpart. Also, a fusion to an Fc region
allows for dimerization/multimerization of the fusion polypeptide. The Fc region
may be a naturally occurring Fe region, or may be altered to improve certain
qualities, such as therapeutic qualities, circulation time, decrease aggregation
problems, etc. Other examples known in the art include those wherein the Fc
region, which may be human or another species, or may be synthetic, is fused to
the N-terminus of CD30L to treat Hodgkin's Disease, anaplastic lymphoma and T-
cell leukemia (U.S. Patent No. 5,480,981), the Fc region is fused to the TNF
receptor to treat septic shock (Fisher ef al., N Engl J Med, 334: 1697-1702
(1996)), and the Fc region is fused to the Cd4 receptor to treat AIDS (Capon et al.,
Nature, 337: 525-31 (1989)).

Catalytic antibodies are another type of fusion molecule and include
antibodies to which one or more cytotoxic, or more generally one or more
biologically active, moieties are attached to the specific binding agent. See, for

example (Rader et al., Chem Eur J 12:2091-2095 (2000)). Cytotoxic agents of
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this type improve antibody-mediated cytotoxicity, and include such moieties as
cytokines that directly or indirectly stimulate cell death, radioisotopes,
chemotherapeutic drugs (including prodrugs), bacterial toxins (ex. pseudomonas
exotoxin, diphtheria toxin, etc.), plant toxins (ex. ricin, gelonin, etc.), chemical
conjugates (e.g., maytansinoid toxins, calechaemicin, etc.), radioconjugates,
enzyme conjugates (RNase conjugates, antibody-directed enzyme/prodrug therapy
(ADEPT))), and the like. In one aspect, the cytotoxic agent can be “attached” to
one component of a bi-specific or multi-specific antibody by binding of this agent
to one of the alternative antigen recognition sites on the antibody. As an
alternative, protein cytotoxins can be expressed as fusion proteins with the
specific binding agent following ligation of a polynucleotide encoding the toxin to
a polynucleotide encoding the binding agent. In still another alternative, the
specific binding agent can be covalently modified to include the desired cytotoxin.
Examples of such fusion proteins are immunogenic polypeptides, proteins
with long circulating half lives, such as immunoglobulin constant regions, marker
proteins, proteins or polypeptides that facilitate purification of the desired specific
binding agent polypeptide, and polypeptide sequences that promote formation of

multimeric proteins (such as leucine zipper motifs that are useful in dimer

formation/stability).

This type of insertional variant generally has all or a substantial portion of
the native molecule, linked at the N- or C-terminus, to all or a portion of a second
polypeptide. For example, fusion proteins typically employ leader sequences
from other species to permit the recombinant expression of a protein in a
heterologous host. Another useful fusion protein includes the addition of an
immunologically active domain, such as an antibody epitope, to facilitate
purification of the fusion protein. Inclusion of a cleavage site at or near the fusion
junction will facilitate removal of the extraneous polypeptide after purification.
Other useful fusions include linking of functional domains, such as active sites
from enzymes, glycosylation domains, cellular targeting signals or transmembrane

regions.
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There are various commercially available fusion protein expression
systems that may be used in the present invention. Particularly useful systems
include but-are not limited to the glutathione-S-transferase (GST) system
(Pharmacia), the maltose binding protein system (NEB, Beverley, MA), the FLAG
system (IBI, New Haven, CT), and the 6xHis system (Qiagen, Chatsworth, CA).
These systems are capable of producing recombinant polypeptides bearing only a
small number of additional amino acids, which are unlikely to affect the antigenic
ability of the recombinant polypeptide. For example, both the FLAG system and
the 6xHis system add only short sequences, both of which are known to be poorly
antigenic and which do not adversely affect folding of the polypeptide to its native
conformation. Another N-terminal fusion that is contemplated to be useful is the
fusion of a Met-Lys dipeptide at the N-terminal region of the protein or peptides.
Such a fusion may produce beneficial increases in protein expression or activity.

A particularly useful fusion construct may be one in which a specific
binding agent peptide is fused to a hapten to enhance immunogenicity of a
specific binding agent fusion construct which is useful, for example, in the
production of anti-idiotype antibodies of the invention. Such fusion constructs to
increase immunogenicity are well known to those of skill in the art, for example, a
fusion of specific binding agent with a helper antigen such as hsp70 or peptide
sequences such as from diphtheria toxin chain or a cytokine such as IL-2 will be
useful in eliciting an immune response. In other embodiments, fusion construct
can be made which will enhance the targeting of the antigen binding agent
compositions to a specific site or cell.

Other fusion constructs including heterologous polypeptides with desired
properties, e.g., an Ig constant region to prolong serum half-life or an antibody or
fragment thereof for targeting also are contemplated. Other fusion systems
produce polypeptide hybrids where it is desirable to excise the fusion partner from
the desired polypeptide. In one embodiment, the fusion partner is linked to the
recombinant specific binding agent polypeptide by a peptide sequence containing

a specific recognition sequence for a protease. Examples of suitable sequences
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are those recognized by the Tobacco Etch Virus protease (Life Technologies,
Gaithersburg, MD) or Factor Xa (New England Biolabs, Beverley, MA.

The invention also provides fusion polypeptides comprising all or part of a
variable dorﬁain of an Ang-2 antibody, such as a heavy chain variable region with
an amino acid sequence as described herein or a light chain variable region with
an amino acid sequence as described herein in combination with truncated tissue
factor (tTF), a vascular targeting agent consisting of a truncated form of a human
coagulation-inducing protein that acts as a tumor blood vessel clotting agent. The
fusion of tTF to the anti-Ang-2 antibody, or fragments thereof may facilitate the
delivery of anti-Ang-2 to target cells.

Variants of Specific Binding Agents

Variants of Specific Binding Agents of the present invention include
insertion, deletion, and/or substitution variants. In one aspect of the invention,,
insertion variants are provided wherein one or more amino acid residues
supplement a specific binding agent amino acid sequence. Insertions may be
located at either or both termini of the protein, or may be positioned within
internal regions of the specific binding agent amino acid sequence. Insertional
variants with additional residues at either or both termini can include, for example,
fusion proteins and proteins including amino acid tags or labels. Insertion variants
include specific binding agent polypeptides wherein one or more amino acid
residues are added to a specific binding agent amino acid sequence, or fragment
thereof.

Variant products of the invention also include mature specific binding
agent products. Such specific binding agent products have the leader or signal
sequences removed, however the resulting protein has additional amino terminal
residues as compared to wild-type Ang-2 polypeptide. The additional amino
terminal residues may be derived from another protein, or may include one or
more residues that are not identifiable as being derived from a specific protein.
Specific binding agent products with an additional methionine residue at position -

1 (Met'-specific binding agent) are contemplated, as are specific binding agent
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products with additional methionine and lysine residues at positions -2 and -1
(Met"z-Lys'l-speciﬁc binding agent). Variants of specific binding agents having
additional Met, Met-Lys, Lys residues (or one or more basic residues in general)
are particularly useful for enhanced recombinant protein production in bacterial
host cells.

The invention also embraces specific binding agent variants having
additional amino acid residues that arise from use of specific expression systems.
For example, use of commercially available vectors that express a desired
polypeptide as part of glutathione-S-transferase (GST) fusion product provides the
desired polypeptide having an additional glycine residue at amino acid position -1 -
after cleavage of the GST component from the desired polypeptide. Variants
which result from expression in other vector systems are also contemplated,
including those wherein poly-histidine tags are incorporated into the amino acid
sequence, generally at the carboxy and/or amino terminus of the sequence.

Insertional variants also include fusion proteins as described above,
wherein the amino and/or carboxy termini of the specific binding agent-
polypeptide is fused to another polypeptide, a fragment thereof, or amino acid
sequences which are not generally recognized to be part of any specific protein
sequence.

In another aspect, the invention provides deletion variants wherein one or
more amino acid residues in a specific binding agent polypeptide are removed.
Deletions can be effected at one or both termini of the specific binding agent
polypeptide, or from removal of one or more residues within the specific binding
agent amino acid sequence. Deletion variants necessarily include all fragments of
a specific binding agent polypeptide.

Antibody fragments include those portions of the antibody that bind to an
epitope on the antigen polypeptide. Examples of such fragments include Fab and
F(ab"), fragments generated, for example, by enzymatic or chemical cleavage of
full-length antibodies. Other binding fragments include those generated by
recombinant DNA techniques, such as the expression of recombinant plasmids

containing nucleic acid sequences encoding antibody variable regions. The
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invention also embraces polypeptide fragments of an Ang-2 binding agent
wherein the fragments maintain the ability to specifically bind an Ang-2
polypeptide. Fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50
or more consecutive amino acids of a peptide or polypeptide of the invention are
comprehended herein. Preferred polypeptide fragments display immunological
properties unique to or specific for the antigen-binding agent so of the invention.
Fragments of the invention having the desired immunological propérties can be
prepared by any of the methods well known and routinely practiced in the art.

In still another aspect, the invention provides substitution variants of
specific binding agents of the invention. Substitution variants are generally
considered to be “similar” to the original polypeptide or to have a certain “percent
identity” to the original polypeptide, and include those polypeptides wherein one
or more amino acid residues of a polypeptide are removed and replaced with
alternative residues. In one aspect, the substitutions are conservative in nature,
however, the invention embraces substitutions that are also non-conservative.

Identity and similarity of related polypeptides can be readily calculated by
known methods. Such methods include, but are not limited to, those described in
Computational Molecular Biology, Lesk, A.M., ed., Oxford University Press,
New York (1988); Biocomputing: Informatics and Genome Projects, Smith, D.W.,
ed., Academic Press, New York (1993); Computer Analysis of Sequence Data,
Part 1, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey (1994);
Sequence Anélysis in Molecular Biology, von Heinje, G., Academic Press (1987);
Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M. Stockton
Press, New York (1991); and Carillo et al., SIAM J. Applied Math., 48:1073
(1988). ‘

Preferred methods to determine the relatedness or percent identity of two
polypeptides are designed to give the largest match between the sequences tested.
Methods to determine identity are described in publicly available computer
programs. Preferred computer program methods to determine identity between
two sequences include, but are not limited to, the GCG program package,

including GAP (Devereux et al., Nucl. Acid. Res., 12:387 (1984); Genetics
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Computer Group, University of Wisconsin, Madison, WI, BLASTP, BLASTN,
and FASTA (Altschul et al., J. Mol. Biol., 215:403-410 (1990)). The BLASTX
program is publicly available from the National Center for Biotechnology
Information (NCBI) and other sources (BLAST Manual, Altschul ef al.
NCB/NLM/NIH Bethesda, MD 20894; Altschul ef al., supra (1990)). The well-

known Smith Waterman algorithm may also be used to determine identity.

Certain alignment schemes for aligning two amino acid sequences may
result in the matching of only a short region of the two sequences, and this small
aligned region may have very high sequence identity even though there is no
significant relationship between the two full-length sequences. Accordingly, in
certain embodiments, the selected alignment method (GAP program) will result in
an alignment that spans at least ten percent of the full length of the target
polypeptide being compared, i.e., at least 40 contiguous amino acids where
sequences of at least 400 amino acids are being compared, 30 contiguous amino
acids where sequences of at least 300 to about 400 amino acids are being
compared, at least 20 contiguous amino acids where sequences of 200 to about
300 amino acids are being compared, and at least 10 contiguous amino acids

where sequences of about 100 to 200 amino acids are being compared.

For example, using the computer algorithm GAP (Genetics Computer
Group, University of Wisconsin, Madison, WI), two polypeptides for which the
percent sequence identity is to be determined are aligned for optimal matching of
their respective amino acids (the “matched span”, as determined by the
algorithm). In certain embodiments, a gap opening penalty (which is typically
calculated as 3X the average diagonal; the “average diagonal” is the average of
the diagonal of the comparison matrix being used; the “diagonal.” is the score or
number assi gned to each perfect amino acid match by the particular comparison
matrix) and a gap extension penalty (which is usually 1/10 times the gap opening
penalty), as well as a comparison matrix such as PAM 250 or BLOSUM 62 are
used in conjunction with the algorithm. In certain embodiments, a standard

comparison matrix (see Dayhoff et al., Atlas of Protein Sequence and Structure,
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5(3)(1978) for the PAM 250 comparison matrix; Henikoff et al., Proc. Natl. Acad.
Sci USA, 89:10915-10919 (1992) for the BLOSUM 62 comparison matrix) is also
used by the algorithm.

In certain embodiments, the parameters for a polypeptide sequence

comparison include the following:
Algorithm: Needleman et al., J. Mol. Biol., 48:443-453 (1970),
Comparison matrix: BLOSUM 62 from Henikoff et al., supra (1992),
Gap Penalty: 12
Gap Length Penalty: 4
Threshold of Similarity: 0
The GAP program may be useful with the above parameters. In certain
embodiments, the aforementioned parameters are the default parameters for

polypeptide comparisons (along with no penalty for end gaps) using the GAP
algorithm.

In certain embodiments, the parameters for polynucleotide molecule

sequence comparisons include the following;:
Algorithm: Needleman et al., supra (1970);
Comparison matrix: matches = +10, mismatch = 0
Gap Penalty: 50
Gap Length Penalty: 3
The GAP program may also be useful with the above parameters. The

aforementioned parameters are the default parameters for polynucleotide

molecule comparisons.

Other exemplary algorithms, gap opening penalties, gap extension
penalties, comparison matrices, thresholds of similarity, etc. may be used,

including those set forth in the Program Manual, Wisconsin Package, Version 9,
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September, 1997. The particular choices to be made will be apparent to those of
skill in the art and will depend on the specific comparison to be made, such as
DNA-to-DNA, protein-to-protein, protein-to-DNA; and additionally, whether the
comparison is between given pairs of sequences (in which case GAP or BestFit
are generally preferred) or between one sequence and a large database of

sequences (in which case FASTA or BLASTA are preferred).

'As used herein, the twenty conventional amino acids and their
abbreviations follow conventional usage. See Immunology--A Synthesis (2nd
Edition, E. S. Golub and D. R. Gren, Eds., Sinauer Associates, Sunderland, Mass.

(1991)), which is incorporated herein by reference for any purpose.

The amino acids may have either L or D stereochemistry (ekcept for Gly,
which is neither L nor D) and the polypeptides and compositions of the present
invention may comprise a combination of stereochemistries. However, the L
stereochemistry is preferred. The invention also provides reverse molecules
wherein the amino terminal to carboxy terminal sequence of the amino acids is
reversed. For example, the reverse of a molecule having the normal sequence X;-
X,-X3 would be X3-X5-X;. The invention also provides retro-reverse molecules
wherein, as‘above, the amino terminal to carboxy terminal sequence of amino
acids is reversed and residues that are normally “L” enantiomers are altered to the

“D” stereoisomer form.

Stereoisomers (e.g., D-amino acids) of the twenty conventional amino
acids, unnatural amino acids such as a-, a-disubstituted amino acids, N-alkyl
amino acids, lactic acid, and other unconventional amino acids may also be
suitable components for polypeptides of the present invention. Examples of
unconventional amino acids include, without limitation: aminoadipic acid, beta-
alanine, beta-aminopropionic acid, aminobutyric acid, piperidinic acid,
aminocaprioic acid, aminoheptanoic acid, aminoisobutyric acid, aminopimelic
acid, diaminobutyric acid, desmosine, diaminopimelic acid, diaminopropionic
acid, N-ethylglycine, N-ethylaspargine, hyroxylysine, allo-hydroxylysine,

hydroxyproline, isodesmosine, allo-isoleucine, N-methylglycine, sarcosine, N-
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methylisoleucine, N-methylvaline, norvaline, norleucine, orithine, 4-
hydroxyproline, y-carboxyglutamate, £-N,N,N-trimethyllysine, e-N-acetyllysine,
O-phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-
hydroxylysine, o-N-methylarginine, and other similar amino acids and amino

acids (e.g., 4-hydroxyproline).

Similarly, unless specified otherwise, the left-hand end of single-stranded
polynucleotide sequences is the 5' end; the left-hand direction of double-stranded
polynucleotide sequences is referred to as the 5' direction. The direction of 5' to 3.
addition of nascent RNA transcripts is referred to as the transcription direction;
sequence regions on the DNA strand having the same sequence as the RNA and
which are 5' to the 5' end of the RNA transcript are referred to as "upstream
sequences"; sequence regions on the DNA strand having the same sequence as the
RNA and which are 3' to the 3' end of the RNA transcript are referred to as

"downstream sequences".

Conservative amino acid substitutions may encompass non-naturally
occurring amino acid residues, which are typically incorporated by chemical
peptide synthesis rather than by synthesis in biological systems. These include

peptidomimetics and other reversed or inverted forms of amino acid moieties.

Naturally occurring residues may be divided into classes based on

common side chain properties:
1)  hydrophobic: Met, Ala, Val, Leu, Ile;
2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
3) acidic: Asp, Glu;
4) basic: His, Lys, Arg;
5) residues that influence chain orientation: Gly, Pro; and

6) aromatic: Trp, Tyr, Phe.
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For example, non-conservative substitutions may involve the exchange of
a member of one of these classes for a member from another class. Such
substituted residues may be introduced into regions of the human antibody that are
homologous with non-human antibodies, or into the non-homologous regions of

the molecule.

In making such changes, according to certain embodiments, the
hydropathic index of amino acids may be considered. Each amino acid has been
assigned a hydropathic index on the basis of its hydrophobicity and charge
characteristics. They are: isoleucine (+4.5); valine (+4.2); leucine (+3.8);
phenylalanine (+2.8); cysteine/cystine (+2.5); methionine (+1.9); alanine (+1.8);
glycine (-0.4); threonine (-0.7); serine (-0.8); tryptophan (-0.9); tyrosine (-1.3);
proline (-1.6); histidine (-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5);
asparagine (-3.5); lysine (-3.9); and arginine (-4.5).

The importance of the hydropathic amino acid index in conferring
interactive biological function on a protein is understood in the art. Kyte et al., J.
Mol. Biol., 157:105-131 (1982). It is known that certain amino acids may be
substituted for other amino acids having a similar hydropathic index or score and
still retain a similar biological activity. In making changes based upon the
hydropathic index, in certain embodiments, the substitution of amino acids whose
hydropathic indices are within £2 is included. In certain embodiments, those
which are within %1 are included, and in certain embodiments, those within +0.5

are included.

It is also understood in the art that the substitution of like amino acids can
be made effectively on the basis of hydrophilicity, particularly where the
biologically functional protein or peptide thereby created is intended for use in
immunological embodiments, as in the present case. In certain embodiments, the
greatest local average hydrophilicity of a protein, as governed by the
hydrophilicity of its adjacent amino acids, correlates with its immunogenicity and

antigenicity, i.e., with a biological property of the protein.
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The following hydrophilicity values have been assigned to these amino
acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 £ 1); glutamate (+3.0
* 1); serine (+0.3); asparagine (+0.2); glutamine (+0.2); glycine (0); threonine (-
0.4); proline (-0.5 * 1); alanine (-0.5); histidine (-0.5); cysteine (-1.0); methionine
(-1.3); valine (-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine (-2.3); phenylalanine
(-2.5) and tryptophan (-3.4). In making changes based upon similar hydrophilicity
values, in certain embodiments, the substitution of amino acids whose
hydrophilicity values are within £2 is included, in certain embodiments, those
which are within +1 are included, and in certain embodiments, those within +£0.5
are included. One may also identify epitopes from primary amino acid sequences
on the basis of hydrophilicity. These regions are also referred to as "epitopic core

regions."
Exemplary amino acid substitutions are set forth in Table 1.
Table 1

Amino Acid Substitutions

Original Residues Exemplary Substitutions Preferred Substitutions
Ala Val, Leu, lle Val
Arg Lys, Gln, Asn Lys
Asn Gln, Glu, Asp Gln
Asp Glu, Gln, Asn Glu
Cys Ser, Ala Ser
Gln Asn, Glu, Asp Asn
Glu Asp, Asn, Gln Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
Ile Leu, Val, Met, Ala, Leu

Phe, Norleucine
Leu Norleucine, Ile, Ile
Val, Met, Ala, Phe
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Lys Arg, 1,4 Diamino-butyric Arg
Acid, Gln, Asn

Met Leu, Phe, lle Leu

Phe Leu, Val, Ile, Ala, Leu

Tyr

Pro Ala Gly

Ser Thr, Ala, Cys . Thr

Thr Ser Ser

Trp Tyr, Phe Tyr

Tyr Trp, Phe, Thr, Ser Phe

Val Ile, Met, Leu, Phe, Leu
Ala, Norleucine

A skilled artisan will be able to determine suitable variants of the
polypeptide as set forth herein using well-known techniques. In certain
embodiments, one skilled in the art may identify suitable areas of the molecule
that may be changed without destroying activity by targeting regions not believed
to be important for activity. In certain embodiments, one can identify residues
and portions of the molecules that are conserved among similar polypeptides. In
certain embodiments, even areas that may be important for biological activity or
for structure may be subject to conservative amino acid substitutions without
destroying the biological activity or without adversely affecting the polypeptide

structure.

Additionally, one skilled in the art can review structure-function studies
identifying residues in similar polypeptides that are important for activity or
structure. In view of such a comparison, one can predict the importance of amino
acid residues iﬁ a protein that correspond to amino acid residues which are
important for activity or structure in similar proteins. One skilled in the art may
opt for chemically similar amino acid substitutions for such predicted important

amino acid residues.
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One skilled in the art can also analyze the three-dimensional structure and
amino acid sequence in relation to that structure in similar polypeptides. In view
of such information, one skilled in the art may predict the alignment of amino acid
residues of an antibody with respect to its three dimensional structure. In certain
embodiments, one skilled in the art may choose not to make radical changes to
amino acid residues predicted to be on the surface of the protein, since such
residues may be involved in important interactions with other molecules.
Moreover, one skilled in the art may generate test variants containing a single
amino acid substitution at each desired amino acid residue. The variants can then
be screened using activity assays known to those skilled in the art. Such variants
could be used to gather information about suitable variants. For example, if one
discovered that a change to a particular amino acid residue resulted in destroyed,
undesirably reduced, or unsuitable activity, variants with such a change may be
avoided. In other words, based on information gathered from such routine
experiments, one skilled in the art can readily determine the amino acids where
further substitutions should be avoided either alone or in combination with other

mutations.

A number of scientific publications have been devoted to the prediction of
secondary structure. See Moult ., Curr. Op. in Biotech., 7(4):422-427 (1996),
Chou et al., Biochemistry, 13(2):222-245 (1974); Chou et al., Biochemistry,
113(2):211-222 (1974); Chou et al., Adv. Enzymol. Relat. Areas Mol. Biol., 47:45-
148 (1978), Chou et al., Ann. Rev. Biochem., 47:251-276 and Chou et al.,
Biophys. J., 26:367-384 (1979). Moreover, computer programs are currently
available to assist with predicting secondary structure. One method of predicting
secondary structure is based upon homology modeling. For example, two
polypeptides or proteins which have a sequence identity of greater than 30%, or
similarity greater than 40% often have similar structural topologies. The recent
growth of the protein structural database (PDB) has provided enhanced
predictability of secondary structure, including the potential number of folds
within a polypeptide’s or protein’s structure. See Holm et al., Nucl. Acid. Res.,
27(1):244-247 (1999). 1t has been suggested (Brenner et al., Curr. Op. Struct.
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Biol., 7(3):369-376 (1997)) that there are a limited number of folds in a given
polypeptide or protein and that once a critical number of structures have been

resolved, structural prediction will become dramatically more accurate.

Additional methods of predicting secondary structure include "threading"
(Jones, D., Curr. Opin. Struct. Biol., 7(3):377-87 (1997); Sippl et al., Structure,
4(1):15-19 (1996)), "profile analysis" (Bowie et al., Science, 253:164-170 (1991);
Gribskov et al., Meth. Enzym., 183:146-159 (1990); Gribskov et al., Proc. Nat.
Acad. Sci., 84(13):4355-4358 (1987)), and "evolutionary linkage" (See Holm,
supra (1999), and Brenner, supra (1997)).

In certain embodiments, antibody variants include glycosylation variants
wherein the number and/or type of glycosylation site has been altered compared to
the amino acid sequences of the parent polypeptide. In certain embodiments,
protein variants comprise a greater or a lesser number of N-linked glycosylation
sites than the native protein. An N-linked glycosylation site is characterized by
the sequence: Asn-X-Ser or Asn-X-Thr, wherein the amino acid residue
designated as X may be any amino acid residue except proline. The substitution
of amino acid residues to create this sequence provides a potential new site for the
addition of an N-linked carbohydrate chain. Alternatively, substitutions which
eliminate this sequence will remove an existing N-linked carbohydrate chain.
Also provided is a rearrangement of N-linked carbohydrate chains wherein one or
more N-linked glycosylation sites (typically those that are naturally occurring) are
eliminated and one or more new N-linked sites are created. Additional preferred
antibody variants include cysteine variants wherein one or more cysteine residues
are deleted from or substituted for another amino acid (e.g., serine) as compared to
the parent amino acid sequence. Cysteine variants may be useful when antibodies
must be refolded into a biologically active conformation such as after the isolation
of insoluble inclusion bodies. Cysteine variants generally have fewer cysteine
residues than the native protein, and typically have an even number to minimize

interactions resulting from unpaired cysteines.
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According to certain embodiments, amino acid substitutions are those
which: (1) reduce susceptibility to proteolysis, (2) reduce susceptibility to
oxidation, (3) alter binding affinity for forming protein complexes, (4) alter
binding affinities, and/or (5) confer or modify other functional properties on such
polypeptides. According to certain embodiments, single or multiple amino acid
substitutions (in certain embodiments, conservative amino acid substitutions) may
be made in the naturally-occurring sequence (in certain embodiments, in the
portion of the polypeptide outside the domain(s) forming intermolecular contacts).
In certain embodiments, a conservative amino acid substitution fypically may not
substantially change the structural characteristics of the parent sequence (e.g., a
replacement amino acid should not tend to break a helix that occﬁrs in the parent
sequence, or disrupt other types of secondary structure that characterizes the
parent sequence). Examples of art-recognized polypeptide secondary and tertiary
structures are described in Proteins, Structures and Molecular Principles
(Creighton, Ed., W. H. Freeman and Company, New York (1984)); Introduction
to Protein Structure (C. Branden and J. Tooze, eds., Garland Pubiishing, New
York, N.Y. (1991)); and Thornton et at. Nature 354:105 (1991).

The specific binding agent molecules of this invention that are polypeptide
or peptide substitution variants may have up to about ten to twelve percent of the
original amino acid sequence replaced. For antibody variants, the heavy chain
may have 50, 49, 48, 47, 46, 45, 44, 43, 42, 41, 40, 39, 38, 37, 36, 35, 34, 33, 32,
31, 30, 29, 28, 27, 26, 25, 24, 23,22,21, 20,19, 18,17, 16, 15, 14,13, 12, 11, 10,
9,8,7,6,5,4,3, 2, or 1 amino acid replaced, while the light chain may have 25,
24,23,22,21,20,19, 18,17, 16, 15, 14, 13, 12, 11, 10,9, 8, 7, 6,.5, 4,3,2,0r1

amino acid replaced.

Derivatives of Specific Binding Agents

The invention also provides derivatives of specific binding agent
polypeptides. Derivatives include specific binding agent polypeptides bearing
modifications other than insertion, deletion, or substitution of amino acid residues.

Preferably, the modifications are covalent in nature, and include for example,
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chemical bonding with polymers, lipids, other organic, and inorganic moieties.
Derivatives of the invention may be prepared to increase circulating half-life of a
specific binding agent polypeptide, or may be designed to improve targeting
capacity for the polypeptide to desired cells, tissues, or organs.

The invention further embraces derivative binding agents covalently
modified to include one or more water soluble polymer attachments such as
polyethylene glycol, polyoxyethylene glycol, or polypropylene glycol as
described U.S. Patent Nos: 4,640,835, 4,496,689, 4,301,144, 4,670,417,
4,791,192 and 4,179,337. Still other useful polymers known in the art include
monomethoxy-polyethylene glycol, dextran, cellulose, or other carbohydrate
based polymers, poly-(N-vinyl pyrrolidone)-polyethylene glycol, propylene glycol
homopolymers, a polypropylene oxide/ethylene oxide co-polymer,
polyoxyethylated polyols (e.g., glycerol) and polyvinyl alcohol, as well as
mixtures of these polymers. Particularly preferred are specific binding agent
products covalently modified with polyethylene glycol (PEG) subunits. Water-
soluble polymers may be bonded at specific positions, for example at the amino
terminus of the specific binding agent products, or randomly attached to one or
more side chains of the polypeptide. The use of PEG for improving the
therapeutic capacity for specific binding agent, and for humanized antibodies in
particular, is described in US Patent 6, 133, 426 to Gonzales ef al., issued
October 17, 2000.

Target Sites for Antibody Mutagenesis

Certain strategies can be employed to manipulate inherent properties of an
Ang-2-specific antibody, such as the affinity of the antibody for its target. These
strategies include the use of site-specific or random mutagenesis of the
polynucleotide molecule encoding the antibody to generate antibody variants,
followed by a screening step designed to recover antibody variants that exhibit the
desired change, e.g. increased or decreased affinity.

The amino acid residues most commonly targeted in mutagenic strategies

are those in the CDRs. As described supra, these regions contain the residues that
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actually interact with Ang-2 and other amino acids that affect the spatial
arrangement of these residues. However, amino acids in the framework regions of
the variable domains outside the CDR regions have also been shown to make
substantial contributions to the antigen-binding properties of the antibody, and can
be targeted to manipulate such properties. See Hudson, Curr Opin Biotech,
9:395-402 (1999) and references therein.

Smaller and more effectively screened libraries of antibody variants can be
produced by restricting random or site-directed mutagenesis to sites in the CDRs
that correspond to areas prone to “hyper-mutation” during the somatic affinity
maturation process. See Chowdhury and Pastan, Nature Biotech, 17: 568-572
(1999) and references therein. The types of DNA elements known to define
hyper-mutation sites in this manner include direct and inverted repeats, certain
consensus sequences, secondary structures, and palindromes. The consensus
DNA sequences include the tetrabase sequence Purine-G-Pyrimidine-A/T (i.e. A
orG-G-CorT-A orT)and the serine codon AGY (wherein Y canbe aC or a
T).

Thus, an embodiment of the present invention includes mutagenic
strategies with the goal of increasing the affinity of an antibody for its target.
These strategies include mutagenesis of the entire variable heavy and light chain,
mutagenesis of the CDR regions only, mutagenesis of the consensus
hypermutation sites within the CDRs, mutagenesis of framework regions, or any
combination of these approaches (“mutagenesis™ in this context could be random
or site-directed). Definitive delineation of the CDR regions and identification of
residues comprising the binding site of an antibody can be accomplished though
solving the structure of the antibody in question, and the antibody-ligand complex,
through techniques known to those skilled in the art, such as X-ray
crystallography. Various methods based on analysis and characterization of such
antibody crystal structures are known to those of skill in the art and can be
employed, although not definitive, to approximate the CDR regions. Examples of
such commonly used methods include the Kabat, Chothia, AbM and contact

definitions.
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The Kabat definition is based on the sequence variability and is the most
commonly used definition to predict CDR regions. (Johnson and Wu, Nucleic
Acids Res, 28: 214-8 (2000)). The Chothia definition is based on the location of
the structural loop regions. (Chothia ef al., J Mol Biol, 196: 901-17 (1986);
Chothia et al., Nature, 342: 877-83 (1989)). The AbM definition is a compromise
between the Kabat and Chothia definition. AbM is an integral suite of programs
for antibody structure modeling produced by Oxford Molecular Group (Martin et
al., Proc Natl Acad Sci'(USA) 86:9268-9272 (1989); Rees, et al., ABM™, a
computer program for modeling variable regions of antibodies, Oxford, UK
Oxford Molecular, Ltd.). The AbM suite models the tertiary structure of an
antibody from primary sequencing using a combination of knowlédge databases
and ab initio methods. An additional definition, known as the contact definition,
has been receﬁtly introduced. (MacCallum et al., J Mol Biol, 5:732-45 (1996)).
This definition is based on an analysis of the available complex crystal structures.

By convention, the CDR regions in the heavy chain are typically referred
to as H1, H2 and H3 and are numbered sequentially in order counting from the
amino terminus to the carboxy terminus. The CDR regions in the light chain are
typically referred to as L1, L2 and L3 and are numbered sequentially in order
counting from the amino terminus to the carboxy terminus.

The CDR-H1 is approximately 10 to 12 residues in length and typically
starts 4 residues after a Cys according to the Chothia and AbM definitions or
typically 5 residues later according to the Kabat definition. The HI1 is typically
followed by a Trp, typically Trp-Val, but also Trp-Ile, or Trp-Ala. The length of
H1 is approximately 10 to 12 residues according to the AbM definition while the
Chothia definition excludes the last 4 residues.

The CDR-H2 typically starts 15 residues after the end of H1 according to
the Kabat and AbM definition. The residues preceding H2 are typically Leu-Glu-
Trp-1lle-Gly but there are a number of variations. H2 is typically followed by the
amino acid sequence Lys/Arg-Lew/Ile/Val/Phe/Thr/Ala-Thr/Set/lle/Ala.
According to the Kabat definition, the length of the H2 is approximately 16 to 19
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residues where the AbM definition predicts the length to be typically 9 to 12
residues.

The CDR-H3 typically starts 33 residues after the end of H2 and is
typically preceded by the amino acid sequence (typically Cys-Ala-Arg). The H3
is typically followed by the amino acid sequence-Gly. The length of H3 can be
anywhere between 3 to 25 residues.

The CDR-L1 typically starts at approximately residue 24 and will typically
follow a Cyé. The residue after the CDR-L1 is always a Trp and will typically
begin the seqﬁence Trp-Tyr-Gln, Trp-Leu-Gln, Trp-Phe-Gln, or Trp-Tyr-Leu.

The length of CDR-L1 is approximately 10 to 17 residues. The punitive CDR-L1
for the antibodies of the invention follows this pattern exactly with a Cys residue
followed by 15 amino acids then Trp-Tyr-Gln.

The CDR-L2 starts approximately 16 residues after the end of L1. It will
generally follow residues lle-Tyr, Val-Tyr, Ile-Lys or Ile-Phe. The length of
CDR-L2 is approximately 7 residues.

The CDR-L3 typically starts 33 residues after the end of L2 and typically
follows a Cys. L3 is typically followed by the amino acid sequence Phe-Gly-
XXX-Gly. The length of L3 is approximately 7 to 11 residues.

Various methods for modifying antibodies have been described in the art.
For example, US Patent 5,530,101 (to Queen et al., June 25, 1996)'describes
methods to produce humanized antibodies wherein the sequence of the humanized
immunoglobulin heavy chain variable region framework is 65% to 95% identical
to the sequence of the donor immunoglobulin heavy chain variable region
framework. Each humanized immunoglobulin chain will usually comprise, in
addition to the CDRs, amino acids from the donor immunoglobulin framework
that are, e.g., capable of interacting with the CDRs to affect binding affinity, such
as one or more amino acids which are immediately adjacent to a CDR in the donor
immunoglobulin or those within about 3 angstroms as predicted by molecular
modeling. The heavy and light chains may each be designed by using any one or
all of various position criteria. When combined into an intact antibody, the

humanized immunoglobulins of the present invention will be substantially non-
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immunogenic in humans and retain substantially the same affinity as the donor
immunoglobulin to the antigen, such as a protein or other compound containing an
epitope. See also, related methods in US Patent 5,693,761 to Queen, et al., issued
December 2, 1997 (“Polynucleotides encoding improved humanized
immunoglobulins™); US Patent 5,693,762 to Queen, et al., issued December 2,
1997 (“Humanized Immunoglobulins”); US Patent 5,585,089 to Queen, ef al.
issued December 17, 1996 (“Humanized Immunoglobulins®).

In one example, US Patent 5,565,332 to Hoogenboom ef al. issued
October 15, 1996 (“Production of chimeric antibodies - a combinatorial
approach”) describes methods for the production of antibodies, and antibody
fragments which have similar binding specificity as a parent antibody but which
have increased human characteristics. Humanized antibodies are obtained by
chain shuffling, using, for example, phage display technology, and a polypeptide
comprising a heavy or light chain variable domain of a non-human antibody
specific for an antigen of interest is combined with a repertoire of human
complementary (light or heavy) chain variable domains. Hybrid pairings that are
specific for the antigen of interest are identified and human chains from the
selected pairings are combined with a repertoire of human complementary
variable domains (heavy or light). In another embodiment, a component of a
CDR from a non-human antibody is combined with a repertoire of component
parts of CDRs from human antibodies. From the resulting library of antibody
polypeptide dimers, hybrids are selected and used in a second hutanizing
shuffling step. Alternatively, this second step is eliminated if the hybrid is already
of sufficient human character to be of therapeutic value. Methods of modification
to increase human chéracter are also described. See also Winter, FEBS Letts
430:92-92 (1998).

As another example, United States Patent 6,054,297 to Carter et al., issued
April 25, 2000 describes a method for making humanized antibodies by
substituting a CDR amino acid sequence for the corresponding human CDR
amino acid sequence and/or substituting a FR amino acid sequence for the

corresponding human FR amino acid sequences.
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As another example, US Patent 5,766,886 to Studnicka et al., issued June
16, 1998 (“Modified antibody variable domains™) describes methods for
identifying the amino acid residues of an antibody variable domain which may be
modified without diminishing the native affinity of the antigen binding domain
while reducing its immunogenicity with respect to a heterologous species and
methods for preparing these modified antibody variable domains which are useful
for administration to heterologous species. See also US Patent 5,869,619 to
Studnicka issued February 9, 1999.

As discussed, modification of an antibody by any of the methods known in
the art is typically designed to achieve increased binding affinity for an antigen
and/or reduce immunogenicity of the antibody in the recipient. In one approach,
humanized antibodies can be modified to eliminate glycosylation sites in order to
increase affinity of the antibody for its cognate antigen (Co ef al., Mol Immunol
30:1361-1367 (1993)). Techniques such as “reshaping,” “hyperchimerization,”
and “veneering/resurfacing” have produced humanized antibodies with greater
therapeutic potential. (Vaswami et al., Annals of Allergy, Asthma, & Immunol
81:105 (1998); Roguska et al., Prot Engineer 9:895-904 (1996)). See also US
Patent 6,072,035 to Hardman et al., issued June 6, 2000, which describes methods
for reshaping antibodies. While these techniques diminish antibody
immunogenicity by reducing the number of foreign residues, they do not prevent
anti-idiotypic and anti-allotypic responses following repeated administration of
the antibodies. Alternatives to these methods for reducing immunogenicity are
described in Gilliland ef al. , J Immunol 62(6): 3663-71 (1999).

In fnany instances, humanizing antibodies results in a loss of antigen
binding capacity. It is therefore preferable to “back mutate” the humanized
antibody to include one or more of the amino acid residues found in the original
(most often rodent) antibody in an attempt to restore binding affinity of the
antibody. See, for example, Saldanha ef al., Mol Immunol 36:709-19 (1999).
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Non-Peptide Specific Binding Agent Analogs/Protein Mimetics

Furthermore, nonpeptide specific binding agent analogs of peptides that
provide a stabilized structure or lessened biodegradation, are also contemplated.
Specific binding agent peptide mimetic analogs can be prepared based on a
selected inhibitory peptide by replacement of one or more residues by nonpeptide
moieties. Preferably, the nonpeptide moieties permit the peptide to retain its
natural confirmation, or stabilize a preferred, e.g., bioactive, confirmation which
retains the ability to recognize and bind Ang-2. In one aspect, the resulting
analog/mimetic exhibits increased binding affinity for Ang-2. One example of
methods for preparation of nonpeptide mimetic analogs from specific binding
agent peptides is described in Nachman et al., Regul Pept 57:359-370 (1995). If
desired, the specific binding agent peptides of the invention can be modified, for
instance, by glycosylation, amidation, carboxylation, or phosphorylation, or by the
creation of acid addition salts, amides, esters, in particular C-terminal esters, and
N-acyl derivatives of the peptides of the invention. The specific binding agent
peptides also can be modified to create peptide derivatives by forming covalent or
noncovalent complexes with other moieties. Covalently-bound complexes can be
prepared by linking the chemical moieties to functional groups on the side chains
of amino acids comprising the specific binding agent peptides, or at the N- or C-
terminus.

In particular, it is anticipated that the specific binding agent peptides can
be conjugated to a reporter group, including, but not limited to a radiolabel, a
fluorescent label, an enzyme (e.g., that catalyzes a colorimetric or fluorometric
reaction), a substrate, a solid matrix, or a carrier (e.g., biotin or avidin). The
invention accordingly provides a molecule comprising an antibody molecule,
wherein the molecule preferably further comprises a reporter group selected from
the group consisting of a radiolabel, a fluorescent label, an enzyme, a substrate, a
solid matrix, and a carrier. Such labels are well known to those of skill in the art,
e.g., biotin labels are particularly contemplated. The use of such labels is well
known to those of skill in the art and is described in, e.g., U.S. No. Patent
3,817,837; U.S. Patent No. 3,850,752; U.S. Patent No. 3,996,345 and U.S. Patent
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No. 4,277,437. Other labels that will be useful include but are not limiged to
radioactive labels, fluorescent labels and chemiluminescent labels. U.S. Patents
concerning use of such labels include for example U.S. Patent No. 3,817,837; U.S.
Patent No. 3,850,752; U.S. Patent No. 3,939,350 and U.S. Patent No. 3,996,345.
Any of the peptides of the present invention may comprise one, two, or more of

any of these labels.

Methods of Making Specific Binding Agents

Specific binding agents of the present invention that are proteins can be
prepared by chemical synthesis in solution or on a solid support in accordance
with conventional techniques. The current limit for solid phase synthesis is about
85-100 amino acids in length. However, chemical synthesis techniques can often
be used to chemically ligate a series of smaller peptides to generate full length
polypeptides. Various automatic synthesizers are commercially available and can
be used in accordance with known protocols. See, for example, Stewart and
Young, Solid Phase Peptide Synthesis, 2d. ed., Pierce Chemical Co., (1984); Tam
etal.,J Am Chem Soc, 105:6442, (1983); Merrifield, Science, 232:341-347,
(1986); and Barany and Merrifield, The Peptides, Gross and Meienhofer, eds,
Academic Press, New York, 1-284; Barany et al., Int. J. Peptide Protein Res., 30,
705-739 (1987); and U.S. Pat. No. 5,424,398), each incorporated herein by
reference.

Solid phase peptide synthesis methods use a copoly(styrene-
divinylbenzene) containing 0.1-1.0 mM amines/g polymer. These methods for
peptide synthesis use butyloxycarbonyl (t-BOC) or 9-fluorenylmethyloxy-
carbonyl(FMOC) protection of alpha-amino groups. Both methods involve
stepwise syntheses whereby a single amino acid is added at each step starting
from the C-terminus of the peptide (See, Coligan et al., Current Protocols in
Immunology, Wiley Interscience, 1991, Unit 9). On completion of chemical
synthesis, the synthetic peptide can be deprotected to remove the t-BOC or FMOC
amino acid blocking groups and cleaved from the polymer by treatment with acid

at reduced temperature (e.g., liquid HF-10% anisole for about 0.25 to about 1
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hours at 0°C). After evaporation of the reagents, the specific binding agent
peptides are extracted from the polymer with 1% acetic acid solution that is then
lyophilized to yield the crude material. This can normally be purified by such
techniques as gel filtration on Sephadex G-15 using 5% acetic acid as a solvent.
Lyophilization of appropriate fractions of the column will yield the homogeneous
specific binding agent peptide or peptide derivatives, which can then be
characterized by such standard techniques as amino acid analysis, thin layer
chromatography, high performance liquid chromatography, ultra?iolet absorption
spectroscopy, molar rotation, solubility, and quantitated by the solid phase Edman
degradation.

Chemical synthesis of anti-Ang-2 antibodies, derivatives, variants, and
fragments thereof, as well as other protein-based Ang-2 binding agents permits
incorporation of non-naturally occurring amino acids into the agent.

Recombinant DNA techniques are a convenient method for preparing full
length antibodies and other large proteinaceous specific binding agents of the
present invention, or fragments thereof. A cDNA molecule encoding the antibody
or fragment may be inserted into an expression vector, which can in turn be
inserted into a host cell for production of the antibody or fragment. It is
understood that the cDNAs encoding such antibodies may be modified to vary
from the "‘original” cDNA (translated from the mRNA) to provide for codon
degeneracy or to permit codon preference usage in various host cells.

Generally, a DNA molecule encoding an antibody can be obtained using
procedures described herein in the Examples. Where it is desirable to obtain Fab
molecules or CDRs that are related to the original antibody molecule, one can
screen a suitable library (phage display library; lymphocyte library, etc.) using
standard techniques to identify and clone related Fabs/CDRs. Probes used for
such screening may be full length or truncated Fab probes encoding the Fab
portion of the original antibody, probes against one or more CDRs from the Fab
portion of the original antibody, or other suitable probes. Where DNA fragments
are used as probes, typical hybridization conditions are those such as set forth in

Ausubel et. al. (Current Protocols in Molecular Biology, Current Protocols Press
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(1994)). After hybridization, the probed blot can be washed at a suitable
stringency, depending on such factors as probe size, expected homology of probe
to clone, the type of library being screened, and the number of clones being
screened. Examples of high stringency screening are 0.1 X SSC, and 0.1 percent
SDS at a temperature between 50-65°C.

A variety of expression vector/host systems may be utilized to contain and
express the po'lynucleotide molecules encoding the specific binding agent
polypeptides of the invention. These systems include but are not limited to
microorganisms such as bacteria transformed with recombinant bacteriophage,
plasmid or cosmid DNA expression vectors; yeast transformed with yeast
expression vectors; insect cell systems infected with virus expression vectors (e.g.,
baculovirus); plant cell systems transfected with virus expression vectors (e.g.,
cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV), or transformed
with bacterial expression vectors (e.g., Ti or pBR322 plasmid); or animal cell
systems.

Mammalian cells that are useful in recombinant specific binding agent
protein productions include but are not limited to VERO cells, HeLa cells,
Chinese hamster ovary (CHO) cell lines, COS cells (such as COS-7), W138,
BHK, HepG2, 3T3, RIN, MDCK, A549, PC12, K562 and 293 cells, as well as
hybridoma cell lines as described herein. Mammalian cells are preferred for
preparation of those specific binding agents such as antibodies and antibody
fragments that are typically glycosylated and require proper refo.lding for activity.
Preferred mammalian cells include CHO cells, hybridoma cells, and myeloid
cells.

Some exemplary protocols for the recombinant expression of the specific
binding agent proteins are described herein below.

The term "expression vector" refers to a plasmid, phage, virus or vector,
for expressing a polypeptide from a DNA (RNA) sequence. An expression vector
can comprise a transcriptional unit comprising an assembly of (1) a genetic
element or elements having a regulatory role in gene expression, for example,

promoters or enhancers, (2) a structural or sequence that encodes the binding
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agent which is transcribed into mRNA and translated into protein, and (3)
appropriate transcription initiation and termination sequences. Structural units
intended for use in yeast or eukaryotic expression systems preferably include a
leader sequence enabling extracellular secretion of translated protein by a host
cell. Alternatively, where recombinant specific binding agent protein is expressed
without a leader or transport sequence, it may include an amino terminal
methionine residue. This residue may or may not be subsequently cleaved from
the expressed recombinant protein to provide a final spéciﬁc binding agent
product.

For example, the specific binding agents may be recombinantly expressed
in yeast using a commercially available expression system, e.g., the Pichia
Expression System (Invitrogen, San Diego, CA), following the manufacturer's
instructions. This system also relies on the pre-pro-alpha sequence to direct
secretion, but transcription of the insert is driven by the alcohol oxidase (AOX1)
promoter upon induction by methanol.

The secreted specific binding agent peptide is purified from the yeast
growth medium by, e.g., the methods used to purify the peptide from bacterial and
mammalian cell supernatants.

Alternatively, the cDNA encoding the specific binding agent peptide may
be cloned int:o the baculovirus expression vector pVL1393 (PharMingen, San
Diego, CA). This vector can be used according to the manufacturer's directions
(PharMingen) to infect Spodoptera frugiperda cells in sF9 protein-free media and
to produce recombinant protein. The specific binding agent protein can be
purified and concentrated from the media using a heparin-Sepharose column
(Pharmacia).

Alternatively, the peptide may be expressed in an insect system. Insect
systems for protein expression are well known to those of skill in the art. In one
such system, Autographa californica nuclear polyhedrosis virus (AcNPV) can be
used as a vector to express foreign genes in Spodoptera frugiperda cells or in
Trichoplusia larvae. The specific binding agent peptide coding sequence can be

cloned into a nonessential region of the virus, such as the polyhedrin gene, and

53



WO 2006/045049

10

15

20

25

30

PCT/US2005/037911

placed under control of the polyhedrin promoter. Successful insertion of the
specific binding agent peptide will render the polyhedrin gene inactive and
produce recombinant virus lacking coat protein coat. The recombinant viruses can
be used to infect S. frugiperda cells or Trichoplusia larvae in which peptide is
expressed (Smith et al., J Virol 46: 584 (1983); Engelhard et al., Proc Nat Acad
Sci (USA) 91: 3224-7 (1994)).

In another example, the DNA sequence encoding the specific binding
agent peptide can be amplified by PCR and cloned into an appropriate vector for
example, pGEX-3X (Pharmacia). The pGEX vector is designed to produce a
fusion protein comprising glutathione-S-transferase (GST), encoded by the vector,
and a specific binding agent protein encoded by a DNA fragment inserted into the
vector's cloning site. The primers for the PCR can be generated to include for
example, an appropriate cleavage site. Where the specific binding agent fusion '
moiety is used solely to facilitate expression or is otherwise not desirable as an
attachment to the peptide of interest, the recombinant specific binding agent
fusion protein may then be cleaved from the GST portion of the fusion protein.
The pGEX-3X/specific binding agent peptide construct is transformed into E. coli
XL-1 Blue cells (Stratagene, La Jolla CA), and individual transformants isolated
and grown. Plasmid DNA from individual transformants can be purified and
partially sequenced using an automated sequencer to confirm the presence of the
desired specific binding agent encoding nucleic acid insert in the proper
orientation.

Expression of polynucleotides encoding anti-Ang-2 antibodies and
fragments thereof using the recombinant systems described above may result in
production of antibodies or fragments thereof that must be “re-folded” (to
properly create various disulphide bridges)in order to be biologically active.
Typical refolding procedures fdr such antibodies are set forth in the Examples
herein and in the following section.

Specific binding agents made in bacterial cells may be pfoduced as an
insoluble inclusion body in the bacteria, can be purified as follows. Host cells can

be sacrificed by centrifugation; washed in 0.15 M NaCl, 10 mM Tris, pH 8, 1 mM
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EDTA,; and treated with 0.1 mg/ml lysozyme (Sigma, St. Louis, MO) for 15
minutes at room temperature. The lysate can be cleared by sonication, and cell
debris can be pelleted by centrifugation for 10 minutes at 12,000-X g. The
specific binding agent-containing pellet can be resuspended in 50 mM Tris, pH 8,
and 10 mM EDTA, layered over 50% glycerol, and centrifuged for 30 min. at
6000 X g. The pellet can be resuspended in standard phosphate buffered saline
solution (PBS) free of Mg"™ and Ca™. The specific binding agent can be further
purified by fractionating the resuspended pellet in a denaturing SDS
polyacrylamide gel (Sambrook e al., supra). The gel can be soaked in 0.4 M KCl
to visualize the protein, which can be excised and electroeluted in gel-running
buffer lacking SDS. If the GST fusion protein is produced in bacteria, as a soluble
protein, it can be purified using the GST Purification Module (Pharmacia).

Mammalian host systems for the expression of the recombinant protein are
well known to those of skill in the art. Host cell strains can be chosen for a
particular ability to process the expressed protein or produce certain post-
translation modifications that will be useful in providing protein activity. Such
modifications of the polypeptide include, but are not limited to, acetylation,
carboxylation, glycosylation, phosphorylation, lipidation and acylation. Different
host cells such as CHO, HeLa, MDCK, 293, WI38, as well as hybridoma cell
lines, and the like have specific cellular machinery and characteristic mechanisms
for such post-translational activities and can be chosen to ensure the correct
modification and processing of the introduced, foreign protein.

A number of selection systems can be used to recover the cells that have
been transformed for recombinant protein production. Such selection systems
include, but are not limited to, HSV thymidine kinase, hypoxanthine-guanine
phosphoribosyltransferase and adenine phosphoribosyltransferase genes, in tk-,
hgprt- or aprt- cells, respectively. Also, anti-metabolite resistance can be used as
the basis of selection for DHFR which confers resistance to methotrexate; gpt
which confers resistance to mycophenolic acid; neo which confers resistance to
the aminoglycoside G418 and confers resistance to chlorsulfuron; and hygro

which that confers resistance to hygromycin. Additional selectable genes that
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may be useful include trpB, which allows cells to utilize indole in place of
tryptophan, or hisD, which allows cells to utilize histinol in place of histidine.
Markers that give a visual indication for identification of transformants include
anthocyanins, B-glucuronidase and its substrate, GUS, and luciferase and its

substrate, luciferin.

Purification and Refoldihg of Specific Binding Agents

Tn some cases, the specific binding agents produced using procedures
described above may need to be “refolded” and oxidized into a proper tertiary
structure and generating di-sulfide linkages in order to be biologically active.
Refolding can be accomplished using a number of procedures well known in the
art. Such methods include, for example, exposing the solubilized polypeptide
agent to a pH usually above 7 in the presence of a chaotropic agent. The selection
of chaotrope is similar to the choices used for inclusion body solubilization,
however a chaotrope is typically used at a lower concentration. An exemplary
chaotropic agent is guanidine. In most cases, the refolding/oxidation solution will
also contain a reducing agent plus its oxidized form in a specific ratio to generate
a particular redox potential which allows for dusykfide shuffling to occur for the
formation of cysteine bridges. Some commonly used redox couples include
cysteine/cystamine, glutathione/dithiobisGSH, cupric chloride, dithiothreitol
DTT/dithiane DTT, and 2-mercaptoethanol (bME)/dithio-bME. In many
instances, a co-solvent may be used to increase the efficiency of the refolding.
Commonly used cosolvents include glycerol, polyethylene glycol of various
molecular weights, and arginine.

It will be desirable to purify specific binding agent proteins or variants
thereof of the present invention. Protein purification techniques are well known to
those of skill in the art. These techniques involve, at one level, the crude
fractionation of the polypeptide and non-polypeptide fractions. Having separated
the specific binding agent polypeptide from other proteins, the polypeptide of
interest can be further purified using chromatographic and electrophoretic

techniques to achieve partial or complete purification (or purification to
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homogeneity). Analytical methods particularly suited to the preparation of a pure
specific binding agent peptide are ion-exchange chromatography, exclusion
chromatography; polyacrylamide gel electrophoresis; isoelectric focusing. A
particularly efficient method of purifying peptides is fast protein liquid
chromatography or even HPLC.

Certain aspects of the present invention concern the purification, and in
particular embodiments, the substantial purification, of an encoded specific
binding agent protein or peptide. The term "purified specific binding agent
protein or peptide” as used herein, is intended to refer to a compositi_on, isolatable
from other components, wherein the specific binding agent protein or peptide is
purified to any degree relative to its naturally-obtainable state. A purified specific
binding agent protein or peptide therefore also refers to a specific binding agent
protein or peptide, free from the environment in which it may naturally occur.

Generally, "purified" will refer to a specific binding agent composition that
has been subjected to fractionation to remove various other components, and
which composition substantially retains its expressed biological activity. Where
the term "substantially purified" is used, this designation will refer to a specific
binding agent composition in which the specific binding agent protéin or peptide
forms the major component of the composition, such as constituting about 50%,
about 60%, about 70%, about 80%, about 90%, about 95% or more of the proteins
in the composition.

Various methods for quantifying the degree of puriﬁcation of the specific
binding agent will be known to those of skill in the art in light of the present
disclosure. These include, for example, determining the specific binding activity
of an active fraction, or assessing the amount of specific binding agent
polypeptides within a fraction by SDS/PAGE analysis. A preferred method for
assessing the purity of a specific binding agent fraction is to calcﬁlate the binding
activity of the fraction, to compare it to the binding activity of the initial extract,
and to thus calculate the degree of purification, herein assessed by a "-fold
purification number." The actual units used to represent the amount of binding

activity will, of course, be dependent upon the particular assay technique chosen
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to follow the purification and whether or not the expressed specific binding agent
protein or peptide exhibits a detectable binding activity.

Various techniques suitable for use in specific binding agent protein
purification will be well known to those of skill in the art. These include, for
example, precipitation with ammonium sulphate, PEG, antibodies
(immunoprecipitation) and the like or by heat denaturation, followed by
centrifugation; chromatography steps such as affinity chromatography (e.g.,
Protein-A-Sepharose), ion exchange, gel filtration, reverse phase, hydroxylapatite
and affinity chromatography; isoelectric focusing; gel electrophoresis; and
combinations of such and other techniques. As is generally known in the art, it is
believed that the order of conducting the various purification steps may be
changed, or that certain steps may be omitted, and still result in a suitable method
for the preparation of a substantially purified specific binding agent.

There is no general requirement that the specific binding agent always be

- provided in its most purified state. Indeed, it is contemplated that less

substantially specific binding agent products will have utility in certain
embodiments. Partial purification may be accomplished by using fewer
purification steps in combination, or by utilizing different forms of the same
general purification scheme. For example, it is appreciated that a cation-exchange
column chromatography performed utilizing an HPLC apparatus will generally
result in a greater "-fold" purification than the same technique utilizing a low-
pressure chromatography system. Methods exhibiting a lower degree of relative
purification may have advantages in total recovery of specific binding agent
protein product, or in maintaining binding activity of an expressed specific
binding agent protein.

It is known that the migration of a polypeptide can vary, sometimes
significantly, with different conditions of SDS/PAGE (Capaldi et al., Biochem
Biophys \ Res Comm, 76: 425 (1977)). 1t will therefore be appreciated that under
differing electrophoresis conditions, the apparent molecular weights of purified or

partially purified specific binding agent expression products may vary.
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Binding Assays

Immunological binding assays typically utilize a capture agent to bind
specifically to and often immobilize the analyte target antigen. The capture agent
is a moiety that specifically binds to the analyte. In one embodiment of the
present invention, the capture agent is an antibody or fragment thereof that
specifically binds Ang-2. These immunological binding assays are well known in
the art (see, Asai, ed., Methods in Cell Biology, Vol. 37, Antibodies in Cell
Biology, Academic Press, Inc., New York (1993)).

Immunological binding assays frequently utilize a labeling agent that will
signal the existence of the bound complex formed by the capture agent and
antigen. The labeling agent can be one of the molecules comprising the bound
complex; i.e. it can be labeled specific binding agent or a labeled anti-speciﬁc
binding agent antibody. Alternatively, the labeling agent can be a third molecule,
commonly another antibody, which binds to the bound complex. The labeling
agent can be, for example, an anti-specific binding agent antibody bearing a label.
The second antibody, specific for the bound complex, may lack a label, but can be
bound by a fourth molecule specific to the species of antibodies which the second
antibody is a member of. For example, the second antibody can be modified with
a detectable moiety, such as biotin, which can then be bound by a fourth molecule,
such as enzyme-labeled streptavidin. Other proteins capable of specifically
binding immunoglobulin constant regions, such as protein A or protein G may
also be used as the labeling agent. These binding proteins are normal constituents
of the cell walls of streptococcal bacteria and exhibit a strong non-immunogenic
reactivity with immunoglobulin constant regions from a variety of species (see,
generally Akerstrom, J Immunol, 135:2589-2542 (1985); and Chaubert, Mod
Pathol, 10:585-591 (1997)).

Throughout the assays, incubation and/or washing steps may be required
after each combination of reagents. Incubation steps can vary from about 5
seconds to several hours, preferably from about 5 minutes to about 24 hours.

However, the incubation time will depend upon the assay format, analyte, volume
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of solution, concentrations, and the like. Usually, the assays will be carried out at
ambient temperature, although they can be conducted over a range of

temperatures.

A. Non-competitive binding assays:

Immunological binding assays can be of the non-competitive type. These
assays have an amount of captured analyte that is directly measured. For
example, in one preferred “sandwich” assay, the capture agent (antibody) can be
bound directly to a solid substrate where it is immobilized. These immobilized
antibodies then capture (bind to) antigen preSent in the test sample. The protein
thus immobilized is then bound to a labeling agent, such as a second antibody
having a label. In another preferred “sandwich” assay, the second antibody lacks
a label, but can be bound by a labeled antibody specific for antibodies of the
species from which the second antibody is derived. The second antibody also can
be modified with a detectable moiety, such as biotin, to which a third labeled
molecule can specifically bind, such as streptavidin. (See, Harlow and Lane,
Antibodies, A Laboratory Manual, Ch 14, Cold Spring Harbor Laboratory, NY
(1988), incorporated herein by reference). '

B. Competitive Binding Assays:

Immunological binding assays can be of the competitive type. The amount
of analyte present in the sample is measure indirectly by measuring the amount of
an added analyte displaced, or competed away, from a capture agent by the
analyte present in the sample. In one preferred competitive binding assay, a
known amount of analyte, usually labeled, is added to the sample and the sample
is then contacted with an antibody (the capture agent). The amount of labeled
analyze bound to the antibody is inversely proportional to the concentration of
analyte present in the sample. (See, Harlow and Lane, Antibodies, A Laboratory
Manual, Ch 14, pp. 579-583, supra).

In another preferred competitive binding assay, the antibody is

immobilized on a solid substrate. The amount of protein bound to the antibody
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may be determined either by measuring the amount of protein present in a
protein/antibody complex, or alternatively by measuring the amount of remaining
uncomplexed protein. The amount of protein may be detected by providing a
labeled protein. See, Harlow and Lane, Antibodies, A Laboratory Manual, Ch 14,
supra).

Yet another preferred competitive binding assay, hapten inhibition is
utilized. Here, a known analyte is immobilized on a solid substrate. A known
amount of antibody is added to the sample, and the sample is contacted with the
immobilized analyte. The amount of antibody bound to the immobilized analyte
is inversely proportional to the amount of analyte present in the sample. The
amount of immobilized antibody may be detected by detecting either the
immobilized fraction of antibody or the fraction that remains in solution.
Detection may be direct where the antibody is labeled or indirect by the
subsequent addition of a labeled moiety that specifically binds to the antibody as

described above.

C. Utilization of Competitive Binding Assays:

The competitive binding assays can be used for cross-reactivity
determinations to permit a skilled artisan to determine if a protein or enzyme
complex which is recognized by a specific binding agent of the invention is the
desired protein and not a cross-reacting molecule or to determine whether the
antibody to is specific for the antigen and does not bind unrelated antigens. In
assays of this type, antigen can be immobilized to a solid support and an unknown
protein mixture is added to the assay, which will compete with the binding of the
specific binding agents to the immobilized protein. The competing molecule also
binds one or more antigens unrelated to the antigen. The ability of the proteins to
compete with the binding of the specific binding agents antibodies to the
immobilized antigen is compared to the binding by the same protein that was
immobilized to the solid support to determine the cross-reactivity of the protein

mix.

61



10

15

20

25

30

WO 2006/045049 PCT/US2005/037911

D. Other Binding Assays:

The present invention also provides Western blot methods to detect or
quantify the presence of Ang-2 in a sample. The technique generally comprises
separating sample proteins by gel electrophoresis on the basis of molecular weight
and transferring the proteins to a suitable solid support, such as nitrocellulose
filter, a nylon filter, or derivatized nylon filter. The sample is incubated with
antibodies or fragments thereof that specifically bind Ang-2 and the resulting
complex is detected. These antibodies may be directly labeled or alternatively
may be subsequently detected using labeled antibodies that specifically bind to the
antibody.

Binding assays to detect those Ang-2 specific binding agents that disrupt
Ang-2 binding to its receptor are set forth in the Examples herein.

Diagnostic Assays

The antibodies or fragments thereof of present invention are useful for the
diagnosis of conditions or diseases characterized by expression of Ang-2 or
subunits, or in assays to monitor patients being treated with inducers of Ang-2, its
fragments, agonists or inhibitors of Ang-2 activity. Diagnostic assays for Ang-2
include methods utilizing a specific binding agent and a label to detect Ang-2 in
human body fluids or extracts of cells or tissues. The specific binding agents of
the present invention can be used with or without modification. In a preferred
diagnostic assay, the specific binding agents will be labeled by attaching, e.g., a
label or a reporter molecule. A wide variety of labels and reporter molecules are
known, some of which have been already described herein. In particular, the
present invention is useful for diagnosis of human disease.

A variety of protocols for measuring Ang-2 proteins using either
polyclonal or monoclonal antibodies specific for the respective protein are known
in the art. Examples include enzyme-linked immunosorbent assay (ELISA),
radioimmunoassay (RIA) and fluorescence activated cell sorting (FACS). A two-
site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to

two non-interfering epitopes on Ang-2 is preferred, but a competitive binding
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assay can be employed. These assays are described, for example, in Maddox et
al., J Exp Med, 158:1211 (1983).

In order to provide a basis for diagnosis, normal or standard values for
human Ang-2 expression are usually established. This determination can be
accomplished by combining body fluids or cell extracts from normal subjects,
preferably human, with a specific binding agent, for example, an antibody, to
Ang-2, under conditions suitable for complex formation that are well known in the
art. The amount of standard complex formation can be quantified by comparing
the binding of the specific binding agents to known quantities of Ang-2 protein,
with both control and disease samples. Then, standard values obtained from
normal sampies can be compared with values obtained from samples from
subjects potentially affected by disease. Deviation between standard and subject
values suggests a role for Ang-2 in the disease state.

For diagnostic applications, in certain embodiments, specific binding
agents typically will be labeled with a detectable moiety. The detectable moiety
can be any one that is capable of producing, either directly or indirectly, a
detectable signal. For example, the detectable moiety may be a radioisotope, such
as °H, "*C, P, *°S, or '%°I, a fluorescent or chemiluminescent compound, such as
fluorescein isothiocyanate, rhodamine, or luciferin; or an enzyme, such as alkaline
phosphatase, B-galactosidase, or horseradish peroxidase (Bayer et al., Meth Enz,
184: 138-163, (1990)).

Diseases

The present invention provides a specific binding agent that binds to Ang-
2 that is useful for the treatment of human diseases and pathological conditions.
Agents that modulate Ang-2 binding activity, or other cellular activity, may be
used in combinétion with other therapeutic agents to enhance their therapeutic
effects or decrease potential side effects.

In one aspect, the present invention provides reagents and methods useful
for treating diseases and conditions characterized by undesirable or aberrant levels

of Ang-2 activity in a cell. These diseases include cancers, and other
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hyperproliferative conditions, such as hyperplasia, psoriasis, contact dermatitis,
immunological disorders, and infertility.

The present invention also provides methods of treating cancer in an
animal, including humans, comprising administering to the animal an effective
amount of a specific binding agent that inhibits or decreases Ang-2 activity. The
invention is further directed to methods of inhibiting cancer cell growth, including
processes of cellular proliferation, invasiveness, and metastasis in biological
systems. Methods include use of a compound of the invention as an inhibitor of
cancer cell growth. Preferably, the methods are employed to inhibit or reduce
cancer cell growth, invasiveness, metastasis, or tumor incidence in living animals,
such as mammals. Methods of the invention are also readily adaptable fdr use in
assay systems, e.g., assaying cancer cell growth and properties thereof, as well as
identifying compounds that affect cancer cell growth.

The cancers treatable by methods of the present invention preferably occur
in mammals. Mammals include, for example, humans and other primates, as well
as pet or corhpanion animals such as dogs and cats, laboratory animals such as
rats, mice and rabbits, and farm animals such as horses, pigs, sheep, and cattle.

Tumors or neoplasms include growths of tissue cells in which the
multiplication of the cells is uncontrolled and progressive. Some such growths are
benign, but others are termed malignant and may lead to death of the organism.
Malignant neoplasms or cancers are distinguished from benign growths in that, in
addition to exhibiting aggressive cellular proliferation, they may invade
surrounding tissues and metastasize. Moreover, malignant neoplasms are
characterized in that they show a greater loss of differentiation (greater
dedifferentiation), and of their organization relative to one another and their
surrounding tissues. This property is also called "anaplasia.”

Neoplasms treatable by the present invention also include solid tumors,
i.e., carcinomas and sarcomas. Carcinomas include those malignant neoplasms
derived from epithelial cells that infiltrate (invade) the surrounding tissues and
give rise to metastases. Adenocarcinomas are carcinomas derived from glandular

tissue, or which form recognizable glandular structures. Another broad category
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or cancers includes sarcomas, which are tumors whose cells are embedded in a
fibrillar or homogeneous substance like embryonic connective tissue. The
invention also enables treatment of cancers of the myeloid or lymphoid systems,
including leukemias, lymphomas and other cancers that typically do not present as
a tumor mass, but are distributed in the vascular or lymphoreticular systems.

The type of cancer or tumor cells amenable to treatment according to the
invention include, for example, ACTH-producing tumor, acute lymphocytic
leukemia, acute nonlymphocytic leukemia, cancer of the adrenal cortex, bladder
cancer, brain cancer, breast cancer, cervical cancer, chronic lymphocytic
leukemia, chronic myelocytic leukemia, colorectal cancer, cutaneous T-cell
lymphoma, endometrial cancer, esophageal cancer, Ewing's sarcoma, gallbladder
cancer, hairy cell leukemia, head and neck cancer, Hodgkin's lymphoma, Kaposi's
sarcoma, kidney cancer, liver cancer, lung cancer (small and non-small cell),
malignant peritoneal effusion, malignant pleural effusion, melanoma,
mesothelioma, multiple myeloma, neuroblastoma, glioma, non-Hodgkin's
lymphoma, osteosarcoma, ovarian cancer, ovarian (germ cell) cancer, pancreatic
cancer, penile cancer, prostate cancer, retinoblastoma,' skin cancer, soft tissue
sarcoma, squamous cell carcinomas, stomach cancer, testicular cancer, thyroid
cancer, trophoblastic neoplasms, uterine cancer, vaginal cancer, cancer of the
vulva, and Wilms' tumor.

The invention is particularly illustrated herein in reference to treatment of
certain types of experimentally defined cancers. In these illustrative treatments,
standard state-of-the-art in vitro and in vivo models have been used. These
methods can be used to identify agents that can be expected to be efficacious in in
vivo treatment regimens. However, it will be understood that the method of the
invention is not limited to the treatment of these tumor types, but extends to any
solid tumor derived from any organ system. Cancers whose invasiveness or
metastasis is associated with Ang-2 expression or activity are especially
susceptible to being inhibited or even induced to regress by means of the

invention.
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The invention can also be practiced by including with a specific binding
agent of the invention, such as an antibody, in combination with another
anti-cancer chemotherapeutic agent, such as any conventional chemotherapeutic
agent. The combination of a specific binding agent with such other agents can
potentiate the chemotherapeutic protocol. Numerous chemotherapeutic protocols
will present themselves in the mind of the skilled practitioner as being capable of
incorporation into the method of the invention. Any chemotherapeutic agent can
be used, including alkylating agents, antimetabolites, hormones and antagonists,
radioisotopes, as well as natural products. For example, the compound of the
invention can be administered with antibiotics such as doxorubicin and other
anthracycline analogs, nitrogen mustards such as cyclophosphamide, pyrimidine
analogs such as S-fluorouracil, cisplatin, hydroxyurea, taxol and its natural and
synthetic derivatives, and the like. As another example, in the case of mixed
tumors, such as adenocarcinoma of the breast, where the tumors include
gonadotropin-dependent and gonadotropin-independent cells, the compound can
be administered in conjunction with leuprolide or goserelin (synthetic peptide
analogs of LH-RH). Other antineoplastic protocols include the use of a
tetracycline compound with another treatment modality, e.g., surgery, radiation,
etc., also referred to herein as "adjunct antineoplastic modalities." Thus, the
method of the invention can be employed with such conventional regimens with
the benefit of reducing side effects and enhancing efficacy.

The present invention thus provides compositions and methods useful for
the treatment of a wide variety of cancers, including solid tumors and leukemias.
Types of cancer that may be treated include, but are not limited to:
adenocarcinoma of the breast, prostate, and colon; all forms of bronchogenic
carcinoma of the lung; myeloid; melanoma; hepatoma; neuroblastoma; papilloma;
apudoma; choristoma; branchioma; malignant carcinoid syndrome; carcinoid heart
disease; carcinoma (e.g., Walker, basal cell, basosquamous, Brown-Pearce, ductal,
Ehrlich tumor, Krebs 2, merkel cell, mucinous, non-small cell lung, oat cell,
papillary, scirthous, bronchiolar, bronchogenic, squamous cell, and transitional

cell); histiocytic disorders; leukemia; histiocytosis malignant; Hodgkin’s disease;
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immunoproliferative small lung cell carcinoma; non-Hodgkin’s lymphoma;
plasmacytoma; reticuloendotheliosis; melanoma; chondroblastoma; chondroma,
chondrosarcoma; fibroma; fibrosarcoma; giant cell tumors; histiocytoma; lipoma;
liposarcoma; mesothelioma; myxoma; myxosarcoma; osteoma; osteosarcoma;
chordoma; craniopharyngioma; dysgerminoma; hamartoma; mesenchymoma;
mesonephroma; myosarcoma; ameloblastoma; cementoma; odontoma; teratoma;
thymomay; tophoblastic tumor. Further, the following types of cancers may also be
treated: adenoma; cholangioma; cholesteatoma; cyclindroma;
cystadenocarcinoma; cystadenoma; granulosa cell tumor; gynandroblastoma;
hepatoma; hidradenoma; islet cell tumor; Leydig cell tumor; pépilloma; Sertoli
cell tumor; theca cell tumor; leiomyoma; leiomyosarcoma; myoblastoma; myoma;
myosarcoma; rhabdomyoma; rhabdomyosarcoma; ependymoma; ganglioneuroma;
glioma; medulloblastoma; meningioma; neurilemmoma; neuroblastoma;
neuroepithelioma; neurofibroma; neuroma; paraganglioma; paraganglioma
nonchromaffin; angiokeratoma; angiolymphoid hyperplasia with eosinophilia;
angioma sclerosing; angiomatosis; glomangioma; hemangioendothelioma;
hemangioma; hemangiopericytoma; hemangiosarcoma; lymphangioma;
lymphangiomyoma; lymphangiosarcoma; pinealoma; carcinosarcoma;
chondrosarcoma; cystosarcoma phyllodes; fibrosarcoma; hemangiosarcoma;
leiomyosarcoma; leukosarcoma; liposarcoma; lymphangiosarcoma; myosarcoma;
myxosarcoma; ovarian carcinoma; rhabdomyosarcoma; sarcoma; neoplasms;
nerofibromatosis; and cervical dysplasia.

Another aspect of the present invention is using the materials and methods
of the present invention to prevent and/or treat any hyperproliferative condition of
the skin including psoriasis and contact dermatitis or other hyperproliferative
diseases. It has been demonstrated that patients with psoriasis and contact
dermatitis have elevated Ang-2 activity within these lesions (Ogoshi et al., J. Inv.
Dermatol., 110:818-23 (1998)). Preferably, specific binding agents specific for
Ang-2 will be used in combination with other pharmaceutical agents to treat

humans that express these clinical symptoms. The specific binding agents can be
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delivered using any of the various carriers through routes of administration
described herein and others that are well known to those of skill in the art.

Other aspects of the present invention include treating various
retinopathies'(including diabetic retinopathy and age-related macular
degeneraﬁon) in which angiogenesis is involved, as well as disorders/diseases of
the female reproductive tract such as endometriosis, uterine fibroids, and other
such conditions associated with dysfunctional vascular proliferation (including
endometrial microvascular growth) during the female reproductive cycle.

Still another aspect of the present invention relates to treating abnormal
vascular growth including cerebral arteriovenous malformations (AVMs)
gastrointestinal mucosal injury and repair, ulceration of the gastroduodenal
mucosa in patients with a history of peptic ulcer disease, including ischemia
resulting from stroke, a wide spectrum of pulmonary vascular disorders in liver
disease and portal hypertension in patients with nonhepatic portal hypertension.

Another aspect of present invention is the prevention of cancers utilizing
the compositions and methods provided by the present invention. Such reagents

will include specific binding agents against Ang-2.

Pharmaceutical Compositions

Pharmaceutical compositions of Ang-2 specific binding agents are within
the scope of the present invention. Pharmaceutical compositions comprising
antibodies are described in detail in, for example, US Patent 6,171,586, to Lam ef
al., issued January 9, 2001. Such compositions comprise a therapeutically or
prophylactically effective amount of a specific binding agent, such as an antibody,
or a fragment, variant, derivative or fusion thereof as described herein, in
admixture with a pharmaceutically acceptable agent. In a preferred embodiment,
pharmaceutical compositions comprise antagonist specific binding agents that
modulate partially or completely at least one biological activity of Ang-2 in
admixture with a pharmaceutically acceptable agent. Typically, the specific

binding agents will be sufficiently purified for administration to an animal.

68



WO 2006/045049 PCT/US2005/037911

10

15

20

25

30

The pharmaceutical composition may contain formulation materials for
modifying, maintaining or preserving, for example, the pH, osmolarity, viscosity,
clarity, color, isotonicity, odor, sterility, stability, rate of dissolution or release,
adsorption or penetration of the composition. Suitable formulation materials
include, but are not limited to, amino acids (such as glycine, glutamine,
asparagine, arginine or lysine); antimicrobials; antioxidants (such as ascorbic acid,
sodium sulfite or sodium hydrogen-sulfite); buffers (such as borate, bicarbonate,
Tris-HCl, citrates, phosphates, other organic acids); bulking agents (such as
mannitol or glycine), chelating agents (such as ethylenediamine tetraacetic acid
(EDTA)); complexing agents (such as caffeine, polyvinylpyrroﬁdone, beta-
cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers; monosaééharides;
disaccharides and other carbohydrates (such as glucose, mannose, or dextrins);
proteins (such as serum albumin, gelatin or immunoglobulins); coloring; flavoring
and diluting agents; emulsifying agents; hydrophilic polymers (such as
polyvinylpyrrolidone); low molecular weight polypeptides; salt-forming counter
ions (such as sodium); preservatives (such as benzalkonium chloride, benzoic
acid, salicylic acid, thimerosal, phenethyl alcohol, methylparaben, propylparaben,
chlorhexidine, sorbic acid or hydrogen peroxide); solvents (such as glycerin,
propylene glycol or polyethylene glycol); sugar alcohols (such as mannitol or
sorbitol); suspending agents; surfactants or wetting agents (such as pluronics,
PEG, sorbitan esters, polysorbates such as polysorbate 20, polysorbate 80, triton,
tromethamine, lecithin, cholesterol, tyloxapal); stability enhancing agents (sucrose
or sorbitol); tonicity enhancing agents (such as alkali metal halides (preferably
sodium or potassium chloride, mannitol sorbitol); delivery vehicles; diluents;
excipients and/or pharmaceutical adjuvants. (Remington's Pharmaceutical
Sciences, 18th Edition, A.R. Gennaro, ed., Mack Publishing Company, 1990).

The optimal pharmaceutical composition will be determined by one skilled
in the art depending upon, for example, the intended route of administration,
delivery format, and desired dosage. See for example, Remington's

Pharmaceutical Sciences, supra. Such compositions may influence the physical
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state, stability, rate of in vivo release, and rate of in vivo clearance of the specific
binding agent.

The primary vehicle or carrier in a pharmaceutical composition may be
either aqueous or non-aqueous in nature. For example, a suitable vehicle or
carrier may be water for injection, physiological saline solution or artificial
cerebrospinal fluid, possibly supplemented with other materials common in
compositions for parenteral administration. Neutral buffered saline or saline
mixed with serum albumin are further exemplary vehicles. Other exemplary
pharmaceutical compositions comprise Tris buffer of about pH 7.0-8.5, or acetate
buffer of about pH 4.0-5.5, which may further include sorbitol or a suitable
substitute therefore. In one embodiment of the present invention, binding agent
compositions may be prepared for storage by mixing the selected composition
having the desired degree of purity with optional formulation agenfs (Remington's
Pharmaceutical Sciences, supra) in the form of a lyophilized cake or an aqueous
solution. Fuﬁher, the binding agent product may be formulated as a lyophilizate
using appropriate excipients such as sucrose.

The pharmaceutical compositions can be selected for parenteral delivery.
Alternatively, the compositions may be selected for inhalation or for enteral
delivery such as orally, aurally, opthalmically, rectally, or vaginally. The
preparation of such pharmaceutically acceptable compositions is Within the skill
of the art.

The formulation components are present in concentrations that are
acceptable to the site of administration. For example, buffers are used to maintain
the composition at physiological pH or at slightly lower pH, typically within a pH
range of from about 5 to about 8.

When parenteral administration is contemplated, the therapeutic
compositions for use in this invention may be in the form of a pyrogen-free,
parenterally acceptable aqueous solution comprising the desired specific binding
agent in a pharmaceutically acceptable vehicle. A particularly suitable vehicle for
parenteral injection is sterile distilled water in which a binding agent is formulated

as a sterile, isotonic solution, properly preserved. Yet another preparation can
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involve the formulation of the desired molecule with an agent, such as injectable
microspheres, bio-erodible particles, polymeric compounds (polylactic acid,
polyglycolic acid), beads, or liposomes, that provides for the controlled or
sustained release of the product which may then be delivered via a depot injection.
Hyaluronic acid may also be used, and this may have the effect of promoting
sustained duration in the circulation. Other suitable means for the introduction of
the desired molecule include implantable drug delivery devices.

In another aspect, pharmaceutical formulations suitable for parenteral
administration may be formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hanks' solution, ringer's solution, or
physiologically buffered saline. Aqueous injection suspensions may contain
substances that increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of the
active compounds may be prepared as appropriate oily injection suspensions.
Suitable lipophilic solvents or vehicles include fatty oils, such as sesame oil, or
synthetic fatty acid esters, such as ethyl oleate, triglycerides, or liposomes. Non-
lipid polycationic amino polymers may also be used for delivery. Optionally, the
suspension may also contain suitable stabilizers or agents to increase the solubility
of the compounds and allow for the preparation of highly concentrated solutions.

In another embodiment, a pharmaceutical composition may be formulated
for inhalation. For example, a binding agent may be formulated as a dry powder
for inhalation. Polypeptide or nucleic acid molecule inhalation solutions may also
be formulated with a propellant for aerosol delivery. In yet another embodiment,
solutions may be nebulized. Pulmonary administration is further described in
PCT Application No. PCT/US94/001875, which describes pulmonary delivery of
chemically modified proteins.

It is also contemplated that certain formulations may be administered
orally. In one embodiment of the present invention, binding agent molecules that
are administered in this fashion can be formulated with or without those carriers
customarily used in the compounding of solid dosage forms such as tablets and

capsules. For example, a capsule may be designed to release the active portion of
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the formulation at the point in the gastrointestinal tract when bioavailability is
maximized and pre-systemic degradation is minimized. Additional agents can be
included to facilitate absorption of the binding agent molecule. Diluents,
flavorings, low melting point waxes, vegetable oils, lubricants, suspending agents,
tablet disintegrating agents, and binders may also be employed.

Pharmaceutical compositions for oral administration can also be
formulated using pharmaceutically acceptable carriers well known in the art in
dosages suitable for oral administration. Such carriers enable the pharmaceutical
compositions to be formulated as tablets, pills, dragees, capsules, liquids, gels,
syrups, slurfies, suspensions, and the like, for ingestion by the patient.

Pharmaceutical preparations for oral use can be o\btained through
combining active compounds with solid excipient and processing the resultant
mixture of granules (optionally, after grinding) to obtain tablets or dragee cores.
Suitable auxiliaries can be added, if desired. Suitable excipients include
carbohydrate or protein fillers, such as sugars, including lactose, sucrose,
mannitol, and sorbitol; starch from corn, wheat, rice, potato, or other plants;
cellulose, such as methyl cellulose, hydroxypropylmethyl-cellﬁlose, or sodium
carboxymethylcellulose; gums, including arabic and tragacanth; and proteins, such
as gelatin and collagen. If desired, disintegrating or solubilizing agents may be
added, such as the cross-linked polyvinyl pyrrolidone, agar, and alginic acid or a
salt thereof, such as sodium alginate.

Dragee cores may be used in conjunction with suitable coatings, such as
concentrated sugar solutions, which may also contain gum arabic, talc,
polyvinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide,
lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
pigments may be added to the tablets or dragee coatings for product identification
or to characterize the quantity of active compound, i.e., dosage.

Pharmaceutical preparations that can be used orally also include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a
coating, such as glycerol or sorbitol. Push-fit capsules can contain active

ingredients mixed with fillers or binders, such as lactose or starches, lubricants,
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such as talc or magnesium stearate, and, optionally, stabilizers. In soft capsules,
the active compounds may be dissolved or suspended in suitable liquids, such as
fatty oils, liquid, or liquid polyethylene glycol with or without stabilizers.

Another pharmaceutical composition may involve an effective quantity of
binding agent in a mixture with non-toxic excipients that are suitable for the
manufacture of tablets. By dissolving the tablets in sterile water, or other
appropriate vehicle, solutions can be prepared in unit dose form. Suitable
excipients include, but are not limited to, inert diluents, such as calcium carbonate,
sodium carbonate or bicarbonate, lactose, or calcium phosphate; or binding

agents, such as starch, gelatin, or acacia; or lubricating agents such as magnesium

" stearate, stearic acid, or talc.

Additional pharmaceutical compositions will be evident to those skilled in
the art, including formulations involving binding agent molecules in sustained- or
controlled-delivery formulations. Techniques for formulating a variety of other
sustained- or controlled-delivery means, such as liposome carriers, bio-erodible
microparticles or porous beads and depot injections, are also known to those
skilled in the art. See for example, PCT/US93/00829 that describes controlled
release of porous polymeric microparticles for the delivery of pharmaceutical
compositions. Additional examples of sustained-release preparations include
semipermeable polymer matrices in the form of shaped articles, e.g. films, or
microcapsules. Sustained release matrices may include polyesters, hydrogels,
polylactides (U.S. 3,773,919, EP 58,481), copolymers of L-glutamic acid and
gamma ethyl-L-glutamate (Sidman et al., Biopolymers, 22:547-556 (1983)), poly
(2-hydroxyethyl-methacrylate) (Langer et al., J Biomed Mater Res, 15:167-277,
(1981)) and (Langer et al., Chem Tech, 12:98-105(1982)), ethylene vinyl acetate
(Langer et al., supra) or poly-D(-)-3-hydroxybutyric acid (EP 133,988).
Sustained-release compositions also include liposomes, which can be prepared by
any of several methods known in the art. See e.g., Eppstein et al., Proc Natl Acad
Sci (USA), 82:3688-3692 (1985); EP 36,676; EP 88,046; EP 143,949.
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The pharmaceutical composition to be used for in vivo administration
typically must be sterile. This may be accomplished by filtration through sterile
filtration membranes. Where the composition is lyophilized, sterilization using
this method may be conducted either prior to or following lyophilization and
reconstitution. The composition for parenteral administration may be stored in
lyophilized form or in solution. In addition, parenteral compositions generally are
placed into a container having a sterile access port, for example, an intravenous
solution bag or vial having a stopper pierceable by a hypodermic injection needle.

Once the pharmaceutical composition has been formulated, it may be
stored in sterile vials as a solution, suspension, gel, emulsion, solid, ora
dehydrated or lyophilized powder. Such formulations may be stored either in a
ready-to-use form or in a form (e.g., lyophilized) requiring reconstitution prior to
administration. .

In a specific embodiment, the present invention is directed to kits for
producing a single-dose administration unit. The kits may each contain both a
first container having a dried protein and a second container having an aqueous
formulation. Also included within the scope of this invention are kits containing
single and multi-chambered pre-filled syringes (e.g., liquid syringes and
lyosyringes).

An effective amount of a pharmaceutical composition to be employed
therapeutically will depend, for example, upon the therapeutic context and
objectives. One skilled in the art will appreciate that the appropriate dosage levels
for treatment will thus vary depending, in part, upon the molecule delivered, the -
indication for which the binding agent molecule is being used, the route of
administration, and the size (body weight, body surface or organ size) and
condition (the age and general health) of the patient. Accordingly, the clinician
may titer the dosage and modify the route of administration to obtain the optimal
therapeutic effect. A typical dosage may range from about 0.1 mg/kg to up to
about 100 mg/kg or more, depending on the factors mentioned above. In other
embodiments, the dosage may range from 0.1 mg/kg up to about 100 mg/kg; or 1
mg/kg up to about 100 mg/kg; or 5 mg/kg up to about 100 mg/kg.
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For any compound, the therapeutically effective dose can be estimated
initially either in cell culture assays or in animal models such as mice, rats,
rabbits, dogs, or pigs. An animal model may also be used to determine the
appropriate concentration range and route of administration. Such information
can then be used to determine useful doses and routes for adminisfration in
humans.

The exact dosage will be determined in light of factors related to the
subject requiring treatment. Dosage and administration are adjusted to provide
sufficient levels of the active compound or to maintain the desired effect. Factors
that may be taken into account include the severity of the disease state, the general
health of the subject, the age, weight, and gender of the subject, time and
frequency of administration, drug combination(s), reaction sensitivities, and
response to therapy. Long-acting pharmaceutical compositions may be
administered every 3 to 4 days, every week, or biweekly depending on the half-
life and clearance rate of the particular formulation. .

The frequency of dosing will depend upon the pharmacokinetic parameters
of the binding agent molecule in the formulation used. Typically, a composition
is administered until a dosage is reached that achieves the desired effect. The
composition may therefore be administered as a single dose, or aé multiple doses
(at the same or different concentrations/dosages) over time, or as a continuous

infusion. Further refinement of the appropriate dosage is routinely made.

. Appropriate dosages may be ascertained through use of appropriate dose-response

data.

The route of administration of the pharmaceutical composition is in accord
with known methods, e.g. orally, through injection by intravenous, intraperitoneal,
intracerebral (intra-parenchymal), intracerebroventricular, intramuscular, intra-
ocular, intraarterial, intraportal, intralesional routes, intramedullary, intrathecal,
intraventricule_lr, transdermal, subcutaneous, intraperitoneal, intranasal, enteral,

topical, sublingual, urethral, vaginal, or rectal means, by sustained release systems
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or by implantation devices. Where desired, the compositions may be administered
by bolus injection or continuously by infusion, or by implantation device.

Alternatively or additionally, the composition may be administered locally
via implantation of a membrane, sponge, or another appropriate material on to
which the desired molecule has been absorbed or encapsulated. Where an
implantation device is used, the device may be implanted into any suitable tissue
or organ, and delivery of the desired molecule may be via diffusion, timed-release
bolus, or continuous administration.

In some cases, it may be desirable to use pharmaceutical compositions in
an ex vivo manner. In such instances, cells, tissues, or organs that have been
removed from the patient are exposed to the pharmaceutical compositions after
which the cells, tissues and/or organs are subsequently implanted back into the
patient.

In other cases, a binding agent which is a polypeptide can be delivered by
implanting certain cells that have been genetically engineered, using methods such
as those described herein, to express and secrete the polypeptide. Such cells may
be animal or human cells, and may be autologous, heterologous, or xenogeneic.
Optionally, the cells may be immortalized. In order to decrease the chance of an
immunological response, the cells may be encapsulated to avoid infiltration of
surrounding tissues. The encapsulation materials are typically biocompatible,
semi-permeable polymeric enclosures or membranes that allow the release of the
protein product(s) but prevent the destruction of the cells by the patient’s immune

system or by other detrimental factors from the surrounding tissues.

Combination Therapy

Specific binding agents of the invention can be utilized in combination
with other therapeutic in the treatment of Ang-2 pathologies. These other
therapeutics include, for example radiation treatment, chemotherapy, and targeted
therapies as described herein below. Additional combination therapies not

specifically listed herein are also within the scope of the present invention.
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The invention thus includes administration of one or more specific binding
agent of the invention administered to the same patient in combination with one or
more additionally suitable agent(s), each being administered according to a
regimen suitable for that medicament. This includes concurrent administration of
a specific binding agent of the invention and one or more suitable agents. As used
herein, the terms “concurrently administered” and “concurrent adfninistration”
encompass substantially simultaneous administration of one or more specific
binding agent(s) according to the invention and one or more additionally suitable

agents(s).

As used herein, the term, “non-concurrent” administration encompasses
administering one or more selective binding agent according to the invention and
one or more additionally suitable agent(s), at different times, in any order, whether
overlapping or not. This includes, but is not limited to, sequential treatment (such
as pretreatment, post-treatment, or overlapping treatment) with the components of
the combination, as well as regimens in which the drugs are alternated, or wherein
one component is administered long-term and the other(s) are administered
intermittently. Components may be administered in the same or in separate
compositions, and by the same or different routes of administration.

In certain embodiments, the combination therapy comprises a specific
binding agent capable of binding Ang-2, in combination with at least one
additional anti-angiogenic agent. Agents include, but are not limited to, in vitro
synthetically prepared chemical compositions, antibodies, antigen binding regions,
radionuclides, and combinations and conjugates thereof. In certain embodiments,
an agent may act as an agonist, antagonist, alllosteric modulator, or toxin. In
certain embodiments, an agent may act to inhibit or stimulate its target (e.g.,
receptor or enzyme activation or inhibition), and thereby promote cell death or
arrest cell growth.

Chemotherapy treatment can employ anti-neoplastic agents including, for
example, alkylating agents including: nitrogen mustards, such as
mechlorethamine, cyclophosphamide, ifosfamide, melphalan and chlorambucil;

nitrosoureas, such as carmustine (BCNU), lomustine (CCNU), and semustine
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(methyl-CCNU); ethylenimines/methylmelamine such as thriethyienemelamine
(TEM), triethylene, thiophosphoramide (thiotepa), hexamethylmelamine (HMM,
altretamine); alkyl sulfonates such as busulfan; triazines such as dacarbazine
(DTIC); antimetabolites including folic acid analogs such as methotrexate and
trimetrexate, pyrimidine analogs such as 5-fluorouracil, fluorodeoxyuridine,
gemcitabine, cytosine arabinoside (AraC, cytarabine), 5-azacytidine, 2,2°-
difluorodeoxycytidine, purine analogs such as 6-mercaptopurine, 6-thioguanine,
azathioprine, 2’-deoxycoformycin (pentostatin), erythrohydroxynonyladénine
(EHNA), fludarabine phosphate, and 2-chlorodeoxyadenosine (cladribine, 2-
CdA); natural products including antimitotic drugs such as paclitaxel, vinca
alkaloids including vinblastine (VLB), vincristine, and vinorelbine, taxotere,
estramustine, and estramustine phosphate; ppipodophylotoxins such as etoposide
and teniposide; antibiotics such as actimomycin D, daunomycin (rubidomycin),
doxorubicin, mitoxantrone, idarubicin, bleomycins, plicamycin (mithramycin),
mitomycinC, and actinomycin; enzymes such as L-asparaginase; biological
response modifiers such as interferon-alpha, IL-2, G-CSF and GM-CSF;
miscellaneous agents including platinium coordination complexes such as
cisplatin and carboplatin, anthracenediones such as mitoxantrone, substituted urea
such as hydroxyurea, methylhydrazine derivatives including N-methylhydrazine
(MIH) and procarbazine, adrenocortical suppressants such as mitotane (o,p’-
DDD) and aminoglutethimide; hormones and antagonists including
adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; progestin such as hydroxyprogesterone
caproate, medroxyprogesterone acetate and megestrol acetate; estrogen such as
diethylstilbestrol and ethinyl estradiol equivalents; antiestrogen such as tamoxifen;
androgens including testosterone propionate and fluoxymesterone/equivalents;
antiandrogens such as flutamide, gonadotropin-releasing hormone analogs and
leuprolide; and non-steroidal antiandrogens such as flutamide.

Cancer therapies, which may be administered with a speciﬁé binding agent
to Ang-2, also include, but are not limited to, targeted therapies as described

herein. Examples of targeted therapies include, but are not limited to, use of

78



WO 2006/045049 PCT/US2005/037911

10

15

20

25

30

therapeutic antibodies. Exemplary therapeutic antibodies, include, but are not
limited to, mouse, mouse-human chimeric, CDR-grafted, humanized and fully
human antibodies, and synthetic antibodies, including, but not limited to, those
selected by screening antibody libraries. Exemplary antibodies include, but are
not limited to, those which bind to cell surface proteins Her2, CDC20, CDC33,
mucin-like glycoprotein, and epidermal growth factor receptor (EGFR) present on
tumor cells, and optionally induce a cytostatic and/or cytotoxic effect on tumor
cells displaying these proteins. Exemplary antibodies also include
HERCEPTIN™ (trastuzumab), which may be used to treat breast cancer and other
forms of cancer, and RITUXAN™ (rituximab), ZEVALIN™ (ibritumomab
tiuxetan), GLEEVEC™, and LYMPHOCIDE™ (epratuzumab), which may be
used to treat non-Hodgkin's lymphoma and other forms of cancer. Certain
exemplary antibodies also include ERBITUX™ (IMC-C225); IRESSA™
(ertinolib) ; BEXXAR™ (iodine 131 tositumomab); KDR (kinase domain
receptor) inhibitors; anti-VEGF antibodies and antagonists (e.g., AVASTIN™ and
VEGAF-TRAP); anti-VEGF receptor antibodies and antigen binding regions;
anti-Ang-1 antibodies and antigen binding regions; antibodies to Tie-2 and other
Ang-1 and Ang-2 receptors; Tie-2 ligands; antibodies against Tie-2 kinase
inhibitors; and Campath® (Alemtuzumab). In certain embodiments, cancer
therapy agents are polypeptides which selectively induce apoptosié in tumor cells,
including, but not limited to, TNF-related polypeptides, such as TRAIL (TNF
Receptor Apoptosis-Inducing Ligand).

In certain embodiments, suitable cancer therapy agents are known to be
anti-angiogenic. Certain such agents include, but are not limited to, IL-8;
Campath™, B-FGF; FGF antagonists; Tek antagonists (Cerretti ef al., U.S.
Publication No. 2003/0162712; Cerretti et al., U.S. Patent No. 6,413,932, and
Cerretti et al., U.S. Patent No. 6,521,424, each of which is incorporated herein by
reference for any purpose); anti-TWEAK agents (which include, but are not
limited to, antibodies and antigen binding regions); soluble TWEAK receptor
antagonists (Wiley, U.S. Patent No. 6,727,225); ADAM distintegrins (or domains

thereof to antagonize the binding of integrin to its ligands (Fanslow et al., U.S.
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Publication No. 2002/0042368); anti-eph receptor and anti-ephrin antibodies;
antigen binding regions, or antagonists (U.S. Patent Nos. 5,981,245; 5,728,813;
5,969,110; 6,596,852; 6,232,447, 6,057,124 and patent family members thereof);
anti-VEGF agents as described herein (e.g., antibodies or antigen binding regions
that specifically bind VEGF, or soluble VEGF receptors or a ligand binding
regions thereof) such as AVASTIN™ or VEGF-TRAP™, and anti-VEGF receptor
agents (e.g., antibodies or antigen binding regions that specifically bind thereto),
EGFR inhibitory agents (e.g., antibodies or antigen binding regions that
specifically bind thereto) such as panitumumab, IRESSA™ (gefitinib),
TARCEVA™ (erlotinib), anti-Ang-1 and anti-Ang-2 agents (e.g., antibodies or
antigen binding regions specifically binding thereto or to their receptors, e.g., Tie-
2/TEK), and anti-Tie-2 kinase inhibitory agents (e.g., antibodies or antigen
binding regions that specifically bind and inhibit the activity of growth factors,
such as antagonists of hepatocyte growth factor (HGF, also knowﬁ as Scatter
Factor), and antibodies or antigen binding regions that specifically bind its
receptor “c-met”; anti-PDGF-BB antagonists; antibodies and antigen binding
regions to PDGF-BB ligands; and PDGFR kinase inhibitors.

In certain embodiments, cancer therapy agents are angiogenesis inhibitors.
Certain such inhibitors include, but are not limited to, SD-7784 (Pfizer, USA);
cilengitide.(Merck KGaA, Germany, EPO 770622); pegaptanib octasodium,
(Gilead Sciences, USA); Alphastatin, (BioActa, UK); M-PGA, (Celgene, USA,
US 5712291); ilomastat, (Arriva, USA, US 5892112); semaxarii_b, (Pfizer, USA,
US 5792783); vatalanib, (Novartis, Switzerland); 2-methoxyestradiol, (EntreMed,
USA); TLC ELL-12, (Elan, Ireland); anecortave acetate, (Alcon, USA); alpha-
D148 Mab, (Amgen, USA); CEP-7055,(Cephalon, USA); anti-Vn Mab, (Crucell,
Netherlands) DAC:antiangiogenic, (ConjuChem, Canada); Angiocidin, (InKine
Pharmaceutical, USA); KM-2550, (Kyowa Hakko, Japan); SU-0879, (Pfizer,
USA); CGP-79787, (Novartis, Switzerland, EP 970070); ARGENT technology,
(Ariad, USA); YIGSR-Stealth, (Johnson & Johnson, USA); fibrinogen-E
fragment, (BioActa, UK); angiogenesis inhibitor, (Trigen, UK); TBC-1635,
(Encysive Pharmaceuticals, USA); SC-236, (Pfizer, USA); ABT-567, (Abbott,
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USA); Metastatin, (EntreMed, USA); angiogenesis inhibitor, (Tripep, Sweden);
maspin, (Sosei, Japan); 2-methoxyestradiol, (Oncology Sciences Corporation,
USA); ER-68203-00, (IVAX, USA); Benefin, (Lane Labs, USA); Tz-93,
(Tsumura, Japan); TAN-1120, (Takeda, Japan); FR-111142, (Fuji‘sawa, Japan, JP
02233610); platelet factor 4, (RepliGen, USA, EP 407122); vascular endothelial
growth factor antagonist, (Borean, Denmark); cancer therapy, (University of
South Carolina, USA); bevacizumab (pINN), (Genentech, USA); angiogenesis
inhibitors, (SUGEN, USA); XL 784, (Exelixis, USA); XL 647, (Exelixis, USA);
MAD, alphaSbeta3 integrin, second generation, (Applied Molecular Evolution,
USA and MedImmune, USA); gene therapy, retinopathy, (Oxford BioMedica,
UK); enzastaurin hydrochloride (USAN), (Lilly, USA); CEP 7055, (Cephalon,
USA and Sanofi-Synthelabo, France); BC 1, (Genoa Institute of..Cancer Research,
Italy); angiogenesis inhibitor, (Alchemia, Australia); VEGF antagonist,
(Regeneron, USA); rBPI 21 and BPI-derived antiangiogenic, (XOMA, USA); PI
88, (Progen, Australia); cilengitide (pINN), (Merck KGaA; Munich Technical
University, Germany, Scripps Clinic and Research Foundation, USA); cetuximab
(INN), (Aventis, France); AVE 8062, (Ajinomoto, Japan); AS 1404, (Cancer
Research Laboratory, New Zealand); SG 292 (Telios, USA); Endostatin, (Boston
Childrens Hospital, USA); ATN 161, (Attenuon, USA); ANGIOSTATIN, (Boston
Childrens Hoépital, USA); 2-methoxyestradiol, (Boston Childrens Hospital,
USA); ZD 6474, (AstraZeneca, UK); ZD 6126, (Angiogene Pharmaceuticals,
UK); PPI 2458, (Praecis, USA); AZD 9935, (AstraZeneca, UK); AZD 2171,
(AstraZeneca, UK); vatalanib (pINN), (Novartis, Switzerland and Schering AG,
Germany); tissue factor pathway inhibitors, (EntreMed, USA); pegaptanib (Pinn),
(Gilead Sciences, USA); xanthorrhizol, (Yonsei University, South Korea);
vaccine, gene-based, VEGF-2, (Scripps Clinic and Research.F oundation, USA);
SPV5.2, (Supratek, Canada); SDX 103, (University of California at San Diego,
USA); PX 478, (ProlX, USA); METASTATIN, (EntreMed, USA); troponin I,
(Harvard University, USA); SU 6668, (SUGEN, USA); OXI 4503, (OXiGENE,
USA); o-guanidines, ( Dimensional Pharmaceuticals, USA); motuporamine C,
(British Columbia University, Canada); CDP 791, (Celltech Group, UK);
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atiprimod (pINN), (GlaxoSmithKline, UK); E 7820, (Eisai, Japan); CYC 381,
(Harvard University, USA); AE 941, (Aeterna, Canada); vaccine, angiogenesis,
(EntreMed, USA); urokinase plasminogen activator inhibitor, (Dendreon, USA);
oglufanide (pINN), (Melmotte, USA); HIF-1alfa inhibitors, (Xenova, UK); CEP
5214, (Cephalon, USA); BAY RES 2622, (Bayer, Germany); Angiocidin,
(InKine, USA); A6, (Angstrom, USA); KR 31372, (Korea Research Institute of
Chemical Technology, South Korea); GW 2286, (GlaxoSmithKline, UK); EHT
0101, (ExonHit, France); CP 868596, (Pfizer, USA); CP 564959, (OSI, USA); CP
547632, (Pfizer, USA); 786034, (GlaxoSmithKline, UK); KRN 633, (Kirin
Brewery, Japan); drug delivery system, intraocular, 2-methoxyestradiol, -
(EntreMed, USA); anginex, (Maastricht University, Netherlands, and Minnesota
University, USA); ABT 510, (Abbott, USA); AAL 993, (Novartis, Switzerland);
VEGI, (ProteomTech, USA); tumor necrosis factor-alpha inhibitors, (National
Institute on Aging, USA); SU 11248, (Pfizer, USA and SUGEN USA); ABT 518,
(Abbott, USA); YH16, (Yantai Rongchang, China); S-3APG , (Boston Childrens
Hospital, USA and EntreMed, USA); MAb, KDR, (ImClone Systems, USA);
MAD, alpha$ betal, (Protein Design, USA); KDR kinase inhibitor, (Celltech
Group, UK, and Johnson & Johnson, USA); GFB 116, (South Florida University,
USA and Yale University, USA); CS 706, (Sankyo, Japan); combretastatin A4
prodrug, (Arizona State University, USA); chondroitinase AC, (IBEX, Canada);
BAY RES 2690, (Bayer, Germany); AGM 1470, (Harvard University, USA,
Takeda, Japan, and TAP, USA); AG 13925, (Agouron, USA);
Tetrathiomolybdate, (University of Michigan, USA); GCS 100, (Wayne State
University, USA) CV 247, (Ivy Medical, UK); CKD 732, (Chong Kun Dang,
South Korea); MADb, vascular endothelium growth factor, (Xenova, UK);
irsogladine (INN), (Nippon Shinyaku, Japan); RG 13577, (Aventis, France); WX
360, (Wilex, Germany); squalamine (pINN), (Genaera, USA); RPI 4610, (Sirna,
USA); cancer therapy, (Marinova, Australia); heparanase inhibitors, (InSight,
Israel); KL 3106, (Kolon, South Korea); Honokiol, (Emory University, USA); ZK
CDK, (Schering AG, Germany); ZK Angio, (Schering AG, Germany); ZK
229561, (Novartis, Switzerland, and Schering AG, Germany); XMP 300,
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(XOMA, USA); VGA 1102, (Taisho, Japan); VEGF receptor modulators,
(Pharmacopeia, USA); VE-cadherin-2 antagonists , (ImClone Systems, USA);
Vasostatin, (National Institutes of Health, USA);vaccine, Flk-1, (ImClone
Systems, USA); TZ 93, (Tsumura, Japan); TumStatin, (Beth Israel Hospital,
USA); truncated soluble FLT 1 (vascular endothelial growth factor receptor 1),
(Merck & Co, USA); Tie-2 ligands, (Regeneron, USA); thrombospondin 1
inhibitor, (Allegheny Health, Education and Research Foundation, USA); ; 2-
Benzenesulfonamide,4-(5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)-
; Arriva; and C-Met. AVE 8062 ((2S)-2-amino-3-hydroxy-N-[2-methoxy-5-[(1Z)-
2-(3,4,5-trimethoxyphenyl)ethenyl]p henyl]propanamide monohydrochloride);
metelimumab (pINN)(immunoglobulin G4, anti-(human transforming growth
factor .beta.1 (human monoclonal CAT 192 .gamma.4-chain)), disulfide with
human monoclonal CAT 192 .kappa.-chain dimer); Flt3 ligand; CDA40 ligand,;
interleukin-2; interleukin-12; 4-1BB ligand; anti-4-1BB antibodies; TNF
antagonists and TNF receptor antagonists including TNFR/Fc, TWEAK
antagonists and TWEAK-R antagonists including TWEAK-R)Fc; TRAIL; VEGF
antagonists including anti-VEGF antibodies; VEGF receptor (including VEGF-R1
and VEGF-R2, also known as Flt1 and Flk1 or KDR) antagonists; CD148 (also |
referred to as DEP-1, ECRTP, and PTPRJ, see Takahashi et al., J. Am. Soc.
Nephrol. 10: 2135-45 (1999), hereby incorporated by reference for any purpose)
agonists; thrombospondin 1 inhibitor, and inhibitors of one or both of Tie-2 or
Tie-2 ligands (such as Ang-2). A number of inhibitors of Ang-2 are known in the
art, including certain anti-Ang-2 antibodies described in published U.S. Patent
Application No. 20030124129 (corresponding to PCT Application No.
W003/030833), and U.S. Patent No. 6,166,185, the contents of which are hereby
incorporated by reference in their entirety. Additionally, Ang-2 peptibodies are
also known in the art, and can be found in, for example, published U.S. Patent
Application No. 20030229023 (corresponding to PCT Applicatioh No.
W003/057134), and published U.S. Patent Application No. 20030236193, the

contents of which are hereby incorporated by reference in their entirety.
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Certain cancer therapy agents include, but are not limited to: thalidomide
and thalidomide analogues (N-(2,6-dioxo-3-piperidyl)phthalimide); tecogalan
sodium (sulfated polysaccharide peptidoglycan); TAN 1120 (8-acetyl-7,8,9,10-
tetrahydro-6,8,11-trihydroxy-1-methoxy-10-[[octahydro-5-hydroxy-2-(2-
hydroxypropyl)-4,10-dimethylpyrano[3,4-d]-1,3,6-dioxazocin-8-yl]oxy]-5,12-
naphthacenedione); suradista (7,7'-[carbonylbis[imino(1-methyl-1H-pyrrole-4,2-
diyl)carbonylimino(1-methyl-1H- pyrrole-4,2-diyl)carbonylimino]]bis-1,3-
naphthalenedisulfonic acid tetrasodium salt); SU 302; SU 301; SU 1498 ((E)-2-
cyano-3-[4-hydroxy-3,5-bis(1-methylethyl)phenyl]-N-(3-phenylpropyl)-2-pro
penamide); SU 1433 (4-(6,7-dimethyl-2-quinoxalinyl)-1,2-benzenediol); ST 1514;
SR 25989;soluble Tie-2; SERM derivatives, Pharmos; semaxanib (pINN)(3-[(3,5-
dimethyl-1H-pyrrol-2-yl)methylene]-1,3-dihydro-2H-indol-2-one); S 836; RG
8803; RESTIN; R 440 (3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-indol-
3-yl)-1H-pyrrole-2,5-dione); R 123942 (1-[6-(1,2,4-thiadiazol-5-yl)-3-
pyridazinyl]-N-[3-(trifluoromethyl)phenyl]-4-piperidinamine); prolyl hydroxylase
inhibitor; progression elevated genes; prinomastat (INN) ((S)-2,2-dimethyl-4-[[p-
(4-pyridyloxy)phenyl]sulphonyl]-3-thiomorpholinecarbohyd roxamic acid); NV
1030; NM 3 (8-hydroxy-6-methoxy-alpha-methyl-1-oxo-1H-2-benzopyran-3-
acetic acid); NF 681; NF 050; MIG; METH 2; METH 1; manassantin B (alpha-[1-
[4-[5-[4-[2-(3,4-dimethoxyphenyl)-2-hydroxy-1-methylethoxy]-3-
methoxyphenyl]tetrahydro-3,4-dimethyl-2-furanyl]-2-methoxyphenoxy]ethyl]-
1,3-benzodioxole-5-methanol); KDR monoclonal antibody; alphaSbeta3 integrin
monoclonal antibody; LY 290293 (2-amino-4-(3-pyridinyl)-4H-naphtho[1,2-
b]pyran-3-carbonitrile); KP 0201448; KM 2550; integrin-specific peptides; INGN
401; GYKI 66475; GYKI 66462; greenstatin (101-354-plasminogen (human));
gene therapy for rheumatoid arthritis, prostate cancer, ovarian cancer, glioma,
endostatin, colorectal cancer, ATF BTPI, antiangiogenesis genes, angiogenesis
inhibitor, or angiogenesis; gelatinase inhibitor, FR 111142 (4,5-dihydroxy-2-
hexenoic acid 5-methoxy-4-[2-methyl-3-(3-methyl-2-butenyl)oxiranyl]-1-
oxaspiro[2.5]oct-6-yl ester); forfenimex (pINN) (S)-alpha-amino-3-hydroxy-4-
(hydroxymethyl)benzeneacetic acid); fibronectin antagonist (1-acetyl-L-prolyl-L-
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histidyl-L-seryl-L-cysteinyl-L-aspartamide); fibroblast growth factor receptor
inhibitor; fibroblast growth factor antagonist; FCE 27164 (7,7'-
[carbonylbis[imino(1-methyl-1H-pyrrole-4,2-diyl)carbonylimino(1-methyl-1H-
pyrrole-4,2-diyl)carbonylimino]]bis-1,3,5-naphthalenetrisulfonic acid hexasodium
salt); FCE 26752 (8,8'-[carbonylbis[imino(1-methyl-1H-pyrrole-4,2-
diyl)carbonylimino(1-methyl-1H-pyrrole-4,2-diyl)carbonylimino]]bis-1,3,6-
naphthalenetrisulfonic acid); endothelial monocyte activating polypeptide II;
VEGFR antisense oligonucleotide; anti-angiogenic and trophic factors; ANCHOR
angiostatic agent; endostatin; Del-1 angiogenic protein; CT 3577; contortrostatin,
CM 101; chondroitinase AC; CDP 845; CanStatin; BST 2002; BST 2001; BLS
0597; BIBF 1000; ARRESTIN; apomigren (1304-1388-type XV collagen (human
gene COL15A1 alphal-chain precursor)); angioinhibin; aaATIII; A 36; 9alpha-
fluoromedroxyprogesterone acetate ((6-alpha)-17-(acetyloxy)-9-fluoro-6-methyl-

pregn-4-ene-3,20-dione); 2-methyl-2-phthalimidino-glutaric acid (2-(1,3-dihydro
1-0x0-2H-isoindol-2-yl)-2-methylpentanedioic acid); Yttrium 90 labelled
monoclonal antibody BC-1; Semaxanib (3-(4,5-Dimethylpyrrol-2-
ylmethylene)indolin-2-one)(C15 H14 N2 O); PI 88 (phosphomannopentaose
sulfate); Alvocidib (4H-1-Benzopyran-4-one, 2-(2-chlorophenyl)-5,7-dihydroxy-
8-(3-hydroxy-1- methyl-4-piperidinyl)- cis-(-)-) (C21 H20 CI N O5); E 7820; SU
11248 (5-[3-Fluoro-2-oxo-1,2-dihydroindol-(3Z)-ylidenemethyl]-2,4-dimethyl-
1H- pyrrole-3-carboxylic acid (2-diethylaminoethyl)amide) (C22 H27 F N4 O2);
Squalamine (Cholestane-7,24-diol, 3-[[3-[(4-aminobutyl)aminopropyl]amino]-,
24-(hydrogen sulfate), (3.beta.,5.alpha.,7.alpha.)-) (C34 H65 N3 O5 S);
Eriochrome Black T; AGM 1470 (Carbamic acid, (chloroacetyl)-, 5-methoxy-4-
[2-methyl-3-(3-methyl-2- butenyl)oxiranyl] -1-oxaspiro[2,5] oct-6-yl ester, [3R-
[3alpha, 4alpha(2R, 3R), Sbeta, 6beta]]) (C19 H28 CI N 06); AZD 9935; BIBF
1000; AZD 2171; ABT 828; KS-interleukin-2; Uteroglobin; A 6; NSC 639366 (1-
[3-(Diethylamino)-2-hydroxypropylamino]-4-(oxyran-2-
ylmethylamino)anthraquinone fumerate) (C24 H29 N3 04 . C4 H4 O4); ISV 616;
anti-ED-B fusion proteins; HUI 77; Troponin I; BC-1 monoclonal antibody; SPV
5.2; ER 68203; CKD 731 (3-(3,4,5-Trimethoxyphenyl)-2(E)-propenoic acid
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(3R,48,58,6R)-4-[2(R)- methyl-3(R)-3(R)-(3-methyl-2-butenyl)oxiran-2-yl]-5-
methoxy-1- oxaspiro[2.5]oct-6-yl ester) (C28 H38 08); IMC-1C11; aaATIIL; SC
7, CM 101; Angiocol; Kringle 5; CKD 732 (3-[4-[2-
(Dimethylamino)ethoxy]phenyl]-2(E)-propenoic acid)(C29 H41 N O6); U 995;
Canstatin; SQ 885; CT 2584 (1-[11-(Dodecylamino)-10-hydroxyundecyl]-3,7-
dimethylxanthine)(C30 H55 N5 03); Salmosin; EMAP II; TX 1920 (1-(4-
Methylpiperazino)-2-(2-nitro-1H-1-imidazoyl)-1-ethanone) (C10 H15 N5 O3);
Alpha-v Beta-x inhibitor; CHIR 11509 (N-(1-Propynyl)glycyl-[N-(2-
naphthyl)]glycyl-[N-(carbamoylmethyl)]glycine bis(4-
methoxyphenyl)methylamide)(C36 H37 N5 06); BST 2002; BST 2001; B 0829;
FR 111142; 4,5-Dihydroxy-2(E)-hexenoic acid (3R,4S, 58, 6R)-4-[1(R),2(R)-
epoxy-1,5- dimethyl-4-hexenyl] -5-methoxy-1-oxaspirof2.5]octan-6-yl ester (C22
H34 07); and kinase inhibitors including, but not limited to, N-(4-chlorophenyl)-
4-(4-pyridinylmethyl)-1-phthalazinamine; 4-[4-[[[[4-chloro-3-
(trifluoromethyl)phenylJamino]carbonyl]amino]phenoxy] -N-mefhyl-2-
pyridinecarboxamide; N-[2-(diethylamino)ethyl}-5-[(5-fluoro-1 ,2-dihydro-2-oxo0-
3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; 3-[(4-
bromo-2,6-difluorophenyl)methoxy]-5-[[[[4-(1-
pyrrolidinyl)butyl]amino]carbonyl]amino]-4-isothiazolecarboxarﬁide; N-(4-
bromo-2-fluorophenyl)-6-methoxy-7-[(1-methyl-4-piperidinyl)methoxy]-4-
quinazolinamine; 3-[5,6,7,13-tetrahydro-9-[(1 -ﬁlethylethoxy)methyl]—5-oxo- 12H-
indeno[2,1-a]pyrrolo[3,4-c]carbazol-12-yl]propyl ester N,N-dimethyl-glycine; N-
[5-[[[5-(1,1-dimethylethyl)-2-oxazolyl Jmethyl]thio]-2-thiazolyl]-4-
piperidinecarboxamide; N-[3-chloro-4-[(3-fluorophenyl)methoxy]phenyl]-6-[5-
[[[2-(methylsulfonyl)ethyl]amino]methyl]-2-furanyl]-4-quinazolinamine; 4-[(4-
Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyl]Jamino]-phenyl]benzamide; N-(3-chloro-4-fluorophenyl)-7-methoxy-
6-[3-(4-morpholinyl)propoxy]-4-quinazolinamine; N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy)-4-quinazolinamine; N-(3-((((2R)-1-methyl-2- -
pyrrolidinyl)methyl)oxy)-5-(trifluoromethyl)phenyl)-2-((3-(1,3-oxazol-5-
yl)phenyl)amino)-3-pyridinecarboxamide; 2-(((4-fluorophenyl)methyl)amino)-N-
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(3-((((2R)-1-methy!-2-pyrrolidinyl)methyl)oxy)-5-(trifluoromethyl)phenyl)-3-
pyridinecarboxamide; N-[3-(Azetidin-3-ylmethoxy)-5-trifluoromethyl-phenyl]-2-
(4-fluoro-benzylamino)-nicotinamide; 6-fluoro-N-(4-(1-methylethyl)phenyl)-2-
((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; 2-((4-
pyridinylmethyl)amino)-N-(3-(((2S)-2-pyrrolidinylmethyl)oxy)-5-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3-(1,1-dimethylethyl)-1H-
pyrazol-5-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3,3-
dimethyl-2,3-dihydro-1-benzofuran-6-yl)-2-((4-pyridinylmethyl)amino)-3-
pyridinecarboxamide; N-(3-((((2S)-1-methyl-2-pyrrolidinyl)methyl)oxy)-5-
(trifluoromethyl)phenyl)-2-((4-pyridinylmethyl)amino)-3 -pyridihecarboxamide;
2-((4-pyridinylmethyl)amino)-N-(3-((2-(1-pyrrolidinyl)ethyl)oxy)-4-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3,3-dimethyl-2,3-dihydro-
1H-indol-6-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(4-
(pentaﬂuoroethyl)—3-(((2S)—2-pyrro1idinylmethyl)oxy)phenyl)-2-((4-
pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3-((3-azetidinylmethyl)oxy)-
5-(trifluoromethyl)phenyl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide;
N-(3-(4-piperidinyloxy)-5-(trifluoromethyl)phenyl)-2-((2-(3-
pyridinyl)ethyl)amino)-3-pyridinecarboxamide; N-(4,4-dimethyl- 1:,2,3 ,4-
tetrahydro-isocjuinolin-7-y1)-2-(1H-indazol-6-ylamino)-nicotinamide; 2-(1H-
indazol-6-ylamino)-N-[3-(1-methylpyrrolidin-2-ylmethoxy)-5-trifluoromethyl-
phenyl]-nicotinamide; N-[1-(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro-
1H-indol-6-yl]-2-(1H-indazol-6-ylamino)-nicotinamide; 2-(1H-indazol-6-
ylamino)-N-[3-(pyrrolidin-2-ylmethoxy)-5-trifluoromethyl-phenyl]}-nicotinamide;
N-(1-acetyl-3,3-dimethyl-2,3-dihydro-1H-indol-6-yl)-2-(1H-indazol-6-ylamino)-
nicotinamide; N-(4,4-dimethyl-1-0x0-1,2,3,4-tetrahydro-isoquinolin-7-yl)-2-(1H-
indazol-6-ylamino)-nicotinamide; N-[4-(tert-butyl)-3-(3- '
piperidylpropyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide; N-[5-
(tert-butyl)isoxazol-3-yl}[2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide; and
N-[4-(tert-butyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide, and
kinase inhibitors disclosed in U.S. Patent Nos. 6,258,812; 6,235,764; 6,630,500;
6,515,004; 6,713,485; 5,521,184; 5,770,599; 5,747,498, 5,990,141; U.S.
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Publication No. US20030105091; and Patent Cooperation Treaty publication nos.
WO001/37820; WO01/32651; W0O02/68406; W002/66470; W0O02/55501;
WO004/05279; WO04/07481; WO04/07458; WO04/09784; W0O02/59110;
W099/45009; W098/35958; WO00/59509; W099/61422; WO00/12089; and
WO000/02871, each of which publications are hereby incorporated by reference for
any purpose.“'

Combination therapy with growth factors can include cytokines,
lymphokines, growth factors, or other hematopoietic factoré such as M-CSF, GM-
CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-
12, IL-13, IL-‘1.4, IL-15,IL-16, IL-17, IL-18, IFN, TNFO0, TNF1, TNF2, G-CSF,
Meg-CSF, GM-CSF, thrombopoietin, stem cell factor, and erythropoietin. Other
compositions can include known angiopoietins, for example Ang-1, -2, -4, -Y,
and/or the human Ang-like polypeptide, and/or vascular endothelial growth factor
(VEGF). Growth factors include angiogenin, bone morphogenic protein-1, bone
morphogenic protein-2, bone morphogenic protein-3, bone morphogenic protein-
4, bone morphogenic protein-5, bone morphogenic protein-6, bone morphogenic
protein-7, bone morphogenic protein-8, bone morphogenic protein-9, bone
morphogenic protein-10, bone morphogenic protein-11, bone morphogenic
protein-12, bone morphogenic protein-13, bone morphogenic protein-14, bone
morphogenic protein-15, bone morphogenic protein receptor-IA, bone
morphogenic protein receptor IB, brain derived neurotrophic factor, ciliary
neutrophic factor, ciliary neutrophic factor receptor, cytokine-induced neutrophil
chemotactic factor-1, cytokine-induced neutrophil, chemotactic factor-2, cytokine-
induced neutrophil chemotactic factor-2, endothelial cell growth factor, |
endothelin-1, epidermal growth factor, epithelial-derived neutrophil attractant,
fibroblast growth factor-4, fibroblast growth factor-5, fibroblast growth factor-6,
fibroblast growth factor-7, fibroblast growth factor-8, fibroblast growth factor-8b,
fibroblast growth factor-8c, fibroblast growth factor-9, fibroblast growth factor-
10, fibroblast growth factor acidic, fibroblast growth factor basic, glial cell line-
derived neutrophic factor receptor-1, glial cell line-derived neutrophic factor

receptor-2, growth related protein, growth related protein-2, growth related protein
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-2, growth related protein-3, heparin binding epidermal growth factor, hepatocyte
growth factor, hepatocyte growth factor receptor, insulin-like growth factor I,
insulin-like growth factor receptor, insulin-like growth factor II, insulin-like
growth factor binding protein, keratinocyte growth factor, leukemia inhibitory
factor, leukemia inhibitory factor receptor-1, nerve growth factor nerve growth
factor receptor, neurotrophin-3, neurotrophin-4, placenta growth factor, placenta
growth factor-2, platelet-derived endothelial cell growth factor, platelet derived
growth factor, platelet derived growth factor A chain, platelet derived growth
factor AA, platelet derived growth factor AB, platelet derived growth factor B
chain, platelet derived growth factor BB, platelet derived growth factor receptor-1,
platelet derived growth factor receptor-2, pre-B cell growth stimulating factor,
stem cell factor, stem cell factor receptor, transforming growth factor-1,
transforming growth factor-2, transforming growth factor-3, transforming growth
factor-1.2, transforming growth factor-4, transforming growth factor-5, latent
transforming growth factor-1, transforming growth factor-1 binding protein I,
transforming growth factor-1 binding protein II, transforming growth factor-1
binding protein III, tumor necrosis factor receptor type I (TNF-R1), tumor
necrosis factor receptor type II (TNF-R2), urokinase-type plasminogen activator
receptor, vascular endothelial growth factor, and chimeric proteins and

biologically or immunologically active fragments thereof.

It will be appreciated that the specific binding agents of the invention may
be administered with one or more anti-inflammatory agents. As used herein, the
term “anti-iﬁﬂammatory agent” refers generally to any agent that reduces
inflammation or swelling in a patient. A number of exemplary anti-inflammatory
agents are recited herein, but it will be appreciated that there may be additional
suitable anti-inflammatory agents not specifically recited herein, but which are

encompassed by the present invention.

The anti-inflammatory agent can be, for example, a compound that inhibits
the interaction of inflammatory cytokines with their receptors. Examples of

cytokine inhibitors useful in combination with the specific binding agents of the
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invention include, for example, antagonists (such as antibodies) of TGF-p, as well
as antagonists (such as antibodies) directed against interleukins involved in
inflammation. Such interleukins are described herein and preferably include, but
are not limited to, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-9, IL-11, IL-12, IL-
13,1L-17, and IL-18. See Feghali, et al., Frontiers in Biosci., 2:12-26 (1997).

Specific binding agents of the invention also may be administered in
combination with inhibitors of Protein Kinase A Type 1 to enhance T cell

proliferation in HIV-infected patients who are receiving anti-retroviral therapy.

Nerve growth factors (NGFs) also can be combined with the specific
binding agents of the invention to treat certain conditions. Such conditions
include neurodegenerative diseases, spinal cord injury and multiple sclerosis.

Other conditions treatable with this combination are glaucoma and diabetes.

A preferred combination therapy relates to a specific binding agent of the
invention administered to a patient in combination with one or more suitable IL-1
inhibitor. Ihhibitors of IL-1 include, but are not limited to, receptor-binding
peptide fragments of IL-1, antibodies directed against IL-1 or IL-1 beta or IL-1
receptor type I, and recombinant proteins comprising all or portions of receptors
for IL-1 or modified variants thereof, including genetically-modified muteins,
multimeric forms and sustained-release formulations. Specific antagonists include
IL-1ra polypeptides, IL-1 beta converting enzyme (ICE) inhibitors, antagonistic
type I IL-1 receptor antibodies, IL-1 binding forms of type I IL-1 receptor and
type II IL-1 receptor, antibodies to IL-1, including IL-1 alpha and IL-1 beta and
other IL-1 family members, and a therapeutic known as IL-1 Trap (Regeneron).
IL-1ra polypeptides include the forms of IL-1ra described in US Patent No.
5,075,222 and modified forms and variants including those described in U.S.
5,922,573, WO 91/17184, WO 92 16221, and WO 96 09323. IL-1 beta
converting enzyme (ICE) inhibitors include peptidyl and small molecule ICE
inhibitors including those described in PCT patent applications WO 91/1 5577,
WO 93/05071; WO 93/09135; WO 93/14777 and WO 93/16710; and European
patent application 0 547 699. Non-peptidyl compounds include those described in
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PCT patent application WO 95/26958, U.S. Patent No. 5,552,400, U.S. Patent No.
6,121,266, and Dolle et al., J. Med. Chem., 39, pp. 2438-2440 (1996). Additional
ICE inhibitors are described in U.S. Pat. Nos. 6,162,790, 6,204,261, 6,136,787,
6,103,711, 6,025,147, 6,008,217, 5,973,111, 5,874,424, 5,847,135, 5,843,904,
5,756,466, 5,656,627, 5,716,929. IL-1 binding forms of Type I IL-1 receptor and
type Il IL-1 receptor are described in U.S. Patent Nos. 4,968,607, 4,968,607,
5,081,228,.Re 35,450, 5,319,071, and 5,350,683. Other suitable IL-1 antagonists
include, but are not limited to, peptides derived from IL-1 that are capable of
binding competitively to the IL-1 signaling receptor, IL-1 R type I. Additional
guidance regarding certain IL-1 (and other cytokine) antagonists can be found in

U.S. Patent No. 6,472,179.

Additionally, TNF inhibitors are suitable, and include, but are not limited
to, receptor-binding peptide fragments of TNFa., antisense oligonucleotides or
ribozymes that inhibit TNFo production, antibodies directed against TNFa., and
recombinant proteins comprising all or portions of receptors for TNFa or
modified variants thereof, including genetically-modified muteins, multimeric
forms and sustained-release formulations. Also suitable are TACE (Tumor
Necrosis Factor-o. Converting Enzyme) inhibitors, such as TAPI (Immunex Corp.)
and GW-3333X (Glaxo Wellcome Inc.). Also suitable are molecules that inhibit
the formation of the IgA-o; AT complex, such as the peptides disclosed in
EP 0 614 464 B, or antibodies against this complex. Additionaliy suitable
molecules include, but are not limited to, TNFa-inhibiting disaccharides, sulfated
derivatives of glucosamine, or other similar carbohydrates described in U.S.
Patent No. 6,020,323. Further suitable molecules include peptide TNFa inhibitors
disclosed in U.S. Patent Nos. 5,641,751 and 5,519,000, and the D-amino acid-
containing peptides described in U.S. Patent No. 5,753,628. In addition, inhibitors
of TNFa converting enzyme are also suitable. WO 01/03719 describes further
additional agents which can be used in combination in accordance with the

invention.
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Still further suitable compounds include, but are not limited to, small
molecules such as thalidomide or thalidomide analogs, pentoxifylline, or matrix
metalloproteinase (MMP) inhibitors or other small molecules. .Suitable MMP
inhibitors for this purpose include, for example, those described in U.S. Patent
Nos. 5,883,131, 5,863,949 and 5,861,510 as well as mercapto alkyl peptidyl
compounds as described in U.S. Patent No. 5,872,146. Other small molecules
capable of reducing TNFa production, include, for example, the molecules
described in U.S. Patent Nos. 5,508,300, 5,596,013, and 5,563,143. Additional
suitable small molecules include, but are not limited to, MMP inhibitors as
described in U.S. Patent Nos. 5,747,514, and 5,691,382, as well as hydroxamic
acid derivatives such as those described in US Patent No. 5,821,262. Further
suitable molecules include, for example, small molecules that inhibit
phosphodiesterase IV and TNFo production, such as substituted oxime derivatives
(WO 96/00215), quinoline sulfonamides (U.S. Patent No. 5,834,485), aryl furan
derivatives (WO 99/18095) and heterobicyclic derivatives (WO 96/01825;

GB 2291 422 A). Also useful are thiazole derivatives that suppfess TNFa and
IFNy (WO 99/15524), as well as xanthine derivatives that suppress TNFa. and
other proinflammatory cytokines (see, for example, U.S. Patent Nos. 5,118,500,
5,096,906 and 5,196,430). Additional small molecules useful for treating the
hereindescribed conditions include those disclosed in U.S. Patent No. 5,547,979.

Further examples of drugs and drug types which can be administered by
combination therapy include, but are not limited to, antivirals, antibiotics,
analgesics (e.g., acetaminophen, codeine, propoxyphene napsylate, oxycodone
hydrochloride, hydrocodone bitartrate, tramadol), corticosteroids, antagonists of
inflammatory cytokines, Disease-Modifying Anti-Rheumatic Drugs (DMARDs),
Non-Steroidal Anti-Inflammatory drugs (NSAIDs), and Slow-Acting Anti-
Rheumatic Drugs (SAARD:s).

Exemplary Disease-Modifying Anti-Rheumatic Drugs (DMARDs)
include, but are not limited to: Rheumatrex ™ (methotrexate); Enbrel®

(etanercept); Remicade® (infliximab); Humira"™ (adalimumab); Segard®
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(afelimomab); Arava™ (leflunomide); Kineret™ (anakinra); Arava™
(leflunomide); D-penicillamine; Myochrysine; Plaquenil; Ridaura™ (auranofin);
Solganal; lenercept (Hoffman-La Roche); CDP870 (Celltech); CDP571
(Celitech), as well as the antibodies described in EP 0 516 785 B1, U.S. Patent
No. 5,656,272, EP 0 492 448 Al; onercept (Serono; CAS reg. no. 199685-57-9);
MRA (Chugai); Imuran™ (azathioprine); NFKB inhibitors; Cytoxan™
(cyclophosphamide); cyclosporine; hydroxychloroquine sulfate; minocycline;
sulfasalazine; and gold compounds such as oral gold, gold sodium thiomalate and

aurothioglucose.

Further suitable molecules include, for example, soluble TNFRs derived
from the extracellular regions of TNFa receptor molecules other than the p55 and
p75 TNFRs, such as for example the TNFR described in WO 99/04001, including
TNFR-Ig’s derived from this TNFR. Additional suitable TNFa inhibitors are
suitable for use as described herein. These include the use not only of an antibody
against TNFa or TNFR as described herein, but also a TNFa-derived peptide that
can act as a competitive inhibitor of TNFa (such as those described in U.S. Patent
No. 5,795,859 or U.S. Patent No. 6,107,273), TNFR-IgG fusion proteins, such as
one containing the extracellular portion of the p55 TNFa receptor, a soluble
TNFR other than an IgG fusion protein, or other molecules that reduce
endogenous TNFa levels, such as inhibitors of the TNFa converting enzyme (see
e.g., U.S. 5,594,106), or small molecules or TNFa inhibitors, a number of which

are described herein.

With respect to antibodies to TNF, although dose will optimally be
determined by an experienced healthcare provider in accordance with the specific
needs of the patient in mind, one exemplary preferred dose range for an antibody
against TNFa is 0.1 to 20 mg/kg, and more preferably is 1-10 mg/kg. Another
preferred dose range for anti-TNFa antibody is 0.75 to 7.5 mg/kg of body weight.

The present invention can also utilize a specific binding agent and any of

one or more Non-Steroidal Anti-Inflammatory Drugs (NSAIDs). NSAIDs owe
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their anti-inflammatory action, at least in part, to the inhibition of prostaglandin
synthesis. Goodman and Gilman, The Pharmacological Basis of Therapeutics,
MacMillan 7th Edition (1985). NSAIDs can be characterized into nine groups:
(1) salicylic acid derivatives; (2) propionic acid derivatives; (3) acetic acid
derivatives; (4) fenamic acid derivatives; (5) carboxylic acid derivatives; (6)
butyric acid derivatives; (7) oxicams; (8) pyrazoles and (9) pyraiblones.
Examples of NSAIDs include, but are not limited to: Anaprox ™, Anaprox DS™
(naproxen sodium); Ansaid™ (flurbiprofen); Arthrotec™ (diclofenac sodium +
misoprostil); Cataflam™/Voltaren™ (diclofenac potassium); Clinoril™
(sulindac); Daypro™ (oxaprozin); Disalcid™ (salsalate); Dolobid™ (diflunisal);
EC Naprosyn™™ (naproxen sodium); Feldene™ (piroxicam); Indocin™, Indocin
SR™ (indomethacin); Lodine™, Lodine XL™ (etodolac); MotrinTM (ibuprofen);
Naprelan™ (naproxen); Naprosyn'™ (naproxen); Orudis'™, (ketoprofen);
Oruvail™ (ketoprofen); Relafen™ (nabumetone); Tolectin™, (tolmetin sodium);
Trilisate™ (choline magnesium trisalicylate); Cox-1 inhibitors; Cox-2 Inhibitors
such as Vioxx ™ (rofecoxib); Arcoxia™ (etoricoxib), Celebrex™™ (celecoxib);
Mobic™ (meloxicam); Bextra™ (valdecoxib), Dynastat™ paracoxib sodium;
PrexigeTM (lumiracoxib), and nambumetone. Additional suitable NSAIDs, include, but
are not limited to, the following: g-acetamidocaproic acid, S-adenosylmethionine,
3-amino-4-hydroxybutyric acid, amixetrine, anitrazafen, antrafenine, bendazac,
bendazac lysinate, benzydamine, beprozin, broperamole, bucolome, bufezolac,
ciproquazone, cloximate, dazidamine, deboxamet, detomidine, difenpiramide,
difenpyramide, difisalamine, ditazol, emorfazone, fanetizole mesylate,
fenflumizole, ﬂoctafenine, flumizole, flunixin, fluproquazone, fopirtoline,
fosfosal, guaimesal, guaiazolene, isonixirn, lefetamine HCI, leflunomide,
lofemizole, lotifazole, lysin clonixinate, meseclazone, nabumetone, nictindole,
nimesulide, orgotein, orpanoxin, oxaceprolm, oxapadol, paranyline, perisoxal,
perisoxal citrate, pifoxime, piproxen, pirazolac, pirfenidone, proquazone,
proxazole, thielavin B, tiflamizole, timegadine, tolectin, tolpadol, tryptamid and
those designated by company code number such as 480156S, AA861, AD1590,
AFP802, AFP860, AI77B, AP504, AU8001, BPPC, BW540C, CHINOIN 127,
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CN100, EB382, EL508, F1044, FK-506, GV3658, ITF182, KCNTEI6090,
KME4, LA2851, MR714, MR897, MY309, ONO3144, PR823, PV102, PV108,
R830, RS2131, SCR152, SH440, SIR133, SPAS510, SQ27239, ST281, SY6001,
TA60, TAI-901 (4-benzoyl-1-indancarboxylic acid), TVX2706, U60257, UR2301
and WY41770. Structurally related NSAIDs having similar analgesic and anti-
inflammatory properties to the NSAIDs are also encompassed by this group.

Suitable SAARDs or DMARDS include, but are not limited to:
allocupreide sodium, auranofin, aurothioglucose, aurothioglycanide, azathioprine,
brequinar sodium, bucillamine, calcium 3-aurothio-2-propanol-1-sulfonate,
chlorambucil, chloroquine, clobuzarit, cuproxoline, cyclophosphamide,
cyclosporin, dapsone, 15-deoxyspergualin, diacerein, glucosamine, gold salts
(e.g., cycloquine gold salt, gold sodium thiomalate, gold sodium thiosulfate),
hydroxychloroquine, hydroxyurea, kebuzone, levamisole, lobenzarit, melittin, 6-
mercaptopurine, methotrexate, mizoribine, mycophenolate mofetil, myoral,
nitrogen mustard, D-penicillamine, pyridinol imidazoles such as SKNF86002 and
SB203580, rapamycin, thiols, thymopoietin and vincristine. Structurally related
SAARDs or DMARDs having similar analgesic and anti-inflammatory properties

are also intended to be encompassed by this group.

Inhibitors of kinases in signaling cascades are also suitable agents for
combination with the specific binding agents of the invention. These include, but
are not limited to, agents which are capable of inhibiting P-38 (a.k.a., “RK” or
“SAPK-2”, Lee et al., Nature, 372:739 (1994). P-38 is described as a
serine/threonine kinase (see Han et al., Biochimica Biophysica Abta, 1265:224-
227 (1995). Inhibitors of P-38 have been shown to intervene between the
extracellular stimulus and the secretion of IL-1 and TNFa from the cell involves
blocking signal transduction through inhibition of a kinase which lies on the signal

pathway.

Additionally suitable are MK?2 inhibitors, and tpl-2 inhibitors.
Additionally, T-cell inhibitors are also suitable, including, for example, ctla-4,
CsA, Fk-506, 0X40, OX40R-Fc, 0X40 antibody, OX40 ligand, OX40 ligand
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antibody, Ick, and ZAP70. Also suitable are retinoids, including oral retinoids, as

well as antagonists of TGF-f.

Further suitable agents for combination with the specific binding agents of
the invention include, for example, any of one or more salicylic acid derivatives,
prodrug esters or pharmaceutically acceptable salts thereof. Such salicylic acid
derivatives, prodrug esters and pharmaceutically acceptable salts thereof
comprise: acetaminosalol, aloxiprin, aspirin, benorylate, bromosaligenin, calcium
acetylsalicylate, choline magnesium trisalicylate diflusinal, etersalate, fendosal,
gentisic acid, glycol salicylate, imidazole salicylate, lysine acetylsalicylate,
mesalamine, morpholine salicylate, 1-naphthyl salicylate, olsalazine, parsalmide,
phenyl acetylsalicylate, phenyl salicylate, salacetamide, salicylamide O-acetic
acid, salsalate and sulfasalazine. Structurally related salicylic acid derivatives
having similar analgesic and anti-inflammatory properties are also intended to be
encompassed by this group. Additionally suitable agents include, for example
propionic acid derivatives, prodrug esters or pharmaceutically acceptable salts
thereof. The propionic acid derivatives, prodrug esters and pharma-ceutically
acceptable salts thereof comprise: alminoprofen, benoxaprofen, bucloxic acid,
carprofen, dexindoprofen, fenoprofen, flunoxaprofen, fluprofen, flurbiprofen,
furcloprofen, ibuprofen, ibuprofen aluminum, ibuproxam, indoprofen, isoprofen,
ketoprofen, loxoprofen, miroprofen, naproxen, oxaprozin, piketoprofen,
pimeprofen, pirprofen, pranoprofen, protizinic acid, pyridoxiprofen, suprofen,
tiaprofenic acid and tioxaprofen. Structurally related propionic acid derivatives
having similar analgesic and anti-inflammatory properties are also intended to be
encompassed by this group. Also suitable for use are acetic acid derivatives,
prodrug esters or pharmaceutically acceptable salts thereof. The acetic acid
derivatives, prodrug esters and pharmaceutically acceptable salts thereof
comprise: acemetacin, alclofenac, amfenac, bufexamac, cinmetacin,clopirac,
delmetacin, diclofenac sodium, etodolac, felbinac, fenclofenac, fenclorac,
fenclozic acid, fentiazac, furofenac, glucametacin, ibufenac, indomethacin,
isofezolac, isoxepac, lonazolac, metiazinic acid, oxametacin, oxpinac, pimetacin,

proglumetacin, sulindac, talmetacin, tiaramide, tiopinac, tolmetin, zidometacin
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and zomepirac. Structurally related acetic acid derivatives having similar
analgesic and anti-inflammatory properties are also intended to be encompassed
by this group. Further suitable for use as described herein are fenamic acid
derivatives, prodrug esters or pharmaceutically acceptable salts thereof. The
fenamic acid derivatives, prodrug esters and pharmaceutically acceptable salts
thereof comprise: enfenamic acid, etofenamate, flufenamic acid, isonixin,
meclofenamic acid, meclofenamate sodium, medofenamic acid, mefanamic acid,
niflumic acid, talniflumate, terofenamate, tolfenamic acid and ufenamate.
Structurally related fenamic acid derivatives having similar analgesic and anti-

inflammatory properties are also intended to be encompassed by this group.

Also suitable are carboxylic acid derivatives, prodrug esters and
pharmaceutically acceptable salts thereof which can be used comprise: clidanac,
diflunisal, flufenisal, inoridine, ketorolac and tinoridine. Structurally related
carboxylic acid derivatives having similar analgesic and anti-inflammatory
properties are also intended to be encompassed by this group. Additionally
suitable are butyric acid derivatives, prodrug esters or pharmaceﬁtically acceptable
salts thereof. The butyric acid derivatives, prodrug esters and pharmaceutically
acceptable salts thereof comprise: bumadizon, butibufen, fenbufen and xenbucin.
Structurally related butyric acid derivatives having similar analgesic and anti-
inflammatory properties are also intended to be encompassed by this group.
Oxicams, prodrug esters or pharmaceutically acceptable salts thereof are also
suitable. Oxicams, prodrug esters and pharmaceutically acceptable salts thereof
comprise: droxicam, enolicam, isoxicam, piroxicam, sudoxicam, tenoxicam and
4-hydroxyl-1,2-benzothiazine 1,1-dioxide 4-(N-phenyl)-carboxamide.

Structurally related oxicams having similar analgesic and anti-inflammatory
properties are also intended to be encompassed by this group. ‘Pyrazoles, prodrug
esters or pharmaceutically acceptable salts thereof are also suitable. The
pyrazoles, prodrug esters and pharmaceutically acceptable salts fhereof which may
be used comprise: difenamizole and epirizole. Structurally related pyrazoles
having similar analgesic and anti-inflammatory properties are also intended to be

encompassed by this group. Furthermore, pyrazolones, prodrug esters or
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pharmaceutically acceptable salts thereof are suitable. The pyrazolones, prodrug
esters and pharmaceutically acceptable salts thereof which may be used comprise:
apazone, azapropazone, benzpiperylon, feprazone, mofebutazone, morazone,
oxyphenbutazone, phenylbutazone, pipebuzone, propylphenazone, ramifenazone,
suxibuzone and thiazolinobutazone. Structurally related pyrazalones having
similar analgesic and anti-inflammatory properties are also intended to be

encompassed by this group.

Also suitable are prodrug esters or pharmaceutically acceptable salts
thereof for the treatment of TNF-mediated diseases. Corticosteroids, prodrug
esters and pharmaceutically acceptable salts thereof include hydrocortisone and
compounds which are derived from hydrocortisone, such as 21-acetoxy-
pregnenolone, alclomerasone, algestone, amcinonide, beclomethasone, beta-
methasone, betamethasone valerate, budesonide, chloroprednisone, clobetasol,
clobetasol propionate, clobetasone, clobetasone butyrate, clocortoilone, cloprednol,
corticosterone_, cortisone, cortivazol, deflazacon, desonide, desoximerasone,
dexamethasone, diflorasone, diflucortolone, difluprednate, enoxolone, fluazacort,
flucloronide, flumethasone, flumethasone pivalate, flunisolide, flucinolone
acetonide, fluocinonide, fluorocinolone acetonide, fluocortin butyl, fluocortolone,
fluorocortolone hexanoate, diflucortolone valerate, fluorometholone, fluperolone
acetate, fluprednidene acetate, fluprednisolone, flurandenolide, formocortal,
halcinonide, halometasone, halopredone acetate, hydrocortamate, hydrocortisone,
hydrocortisone acetate, hydro-cortisone butyrate, hydrocortisone phosphate,
hydrocortisone 21-sodium succinate, hydrocortisone tebutate, mazipredone,
medrysone, meprednisone, methylprednicolone, mometasone furoate,
paramethasone, prednicarbate, prednisolone, prednisolone 21-diedryaminoacetate,
prednisolone sodium phosphate, prednisolone sodium succinate, prednisolone
sodium 21-m-sulfobenzoate, prednisolone sodium 21-stearoglycolate,
prednisolone tebutate, prednisolone 21-trimethylacetate, prednisone, prednival,
prednylidene, prednylidene 21-diethylaminoacetate, tixocortol, triamcinolone,

triamcinolone acetonide, triamcinolone benetonide and triamcinolone
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anti-inflammatory properties are also intended to be encompassed by this group.

Antimicrobials (and prodrug esters or pharmaceutically acceptable salts
thereof) are also suitable for combination use as described herein. Suitable
antimicrobials include, for example, ampicillin, amoxycillin, aufeomicin,
bacitracin, ceftazidime, ceftriaxone, cefotaxime, cephachlor, cephalexin,
cephradine, ciprofloxacin, clavulanic acid, cloxacillin, dicloxacillan,
erythromycin, flucloxacillan, gentamicin, gramicidin, methicillan, neomycin,
oxacillan, penicillin and vancomycin. Structurally related antimicrobials having
similar analgesic and anti-inflammatory properties are also intended to be

encompassed by this group.

’ Additional suitable compounds include, but are not limited to: BN 50730;
tenidapb; E 5531; tiapafant PCA 4248; nimesulide; panavir; rolipram; RP 73401;
peptide T; MDL 201,449A; (1R,3S)-Cis-1-[9-(2,6-diaminopurinyl)]-3-hydroxy-4-
cyclopentene hydrochloride; (1R,3R)-trans-1-[9-(2,6-diamino)purine]-3-
acetoxycyclopentane; (1R,3R)-trans-1-[9-adenyl)-3-azidocyclopentane
hydrochloride and (1R,3R)-trans-1-[6-hydroxy-purin-9-yl)-3-azidocyclopentane.

It has been found that IL-4 can induce an inflammatory effeét in some
instances, such as in asthma, in which over-expression of IL-4 in the lungs causes
epithelial cell hypertrophy and an accumulation of lymphocytes, eosinophils, and
neutrophils. This response is representative of the main features of the
proinflammatory response induced by other Th2 cytokines. As noted above,
therefore, inhibitors of IL-4 are also useful in accordance with the invention.
Additionally, it will be appreciated that certain immunosuppressant drugs can also
be used in the treatment of arthritis, including, but not limited to, iNOS inhibitors,
and S-lipoxygenase inhibitors.

Ginger has been shown to have certain anti-inﬂammatory'properties, and
is therefore suitable for use as an anti-inflammatory agent in accordance with the

invention, as is chondroitin.

99



WO 2006/045049

10

15

20

25

PCT/US2005/037911

In certain embodiments, a specific binding agent to Ang-2 may be
administered prior to, concurrent with, and subsequent to treatment with a cancer
therapy agent. Exemplary cancers include, but are not limited to, breast cancer,
colorectal cancer, gastric carcinoma, glioma, head and neck squamous cell
carcinoma, hereditary and sporadic papillary renal carcinoma, leukemia,
lymphoma, Li-Fraumeni syndrome, malignant pleural mesothelioma, melanoma,
multiple myeloma, non-small cell lung carcinoma, osteosarcoma, ovarian cancer,
pancreatic cancer, prostate cancer, small cell lung cancer, synovial sarcoma,
thyroid carcinoma, and transitional cell carcinoma of urinary bladder.

In certain embodiments, a specific binding agent to Ang-2 may be used
alone or with at least one additional therapeutic agents for the treatment of cancer.
In certain embodiments, a specific binding agent to Ang-2 is used in conjunction
with a therapeutically effective amount of an additional therapeutic agent.
Exemplary therapeutic agents that may be administered with a specific binding
agent to Ang-2 include, but are not limited to, a member of the geldanamycin
family of anisamycin antibiotics; a Pro-HGF; NK2; a c-Met peptide inhibitor; an
antagonist of Grb2 Src homology 2; a Gabl modulator; dominant-negative Src; a
von-Hippel-Landau inhibitor, including, but not limited to, wortmannin; P13
kinase inhibitors, other anti-receptor therapies, anti EGFR, a COX-2 inhibitor,
Celebrex™, VioxxTM; a vascular endothelial growth factor (VEGF), a VEGF
modulator, a fibroblast growth factor (FGF), an FGF modulator, an epidermal
growth factor (EGF); an EGF modulator; a keratinocyte growth factor (KGF), a
KGF-related molecule, a KGF modulator; a matrix metalloproteinase (MMP)
modulator.

In certain embodiments, the present invention is directed to therapies
comprising a specific binding agent to Ang-2 and at least one serine protease
inhibitor, and methods of treatment using such therapies. In certain embodiments,
a therapy comprises a specific binding agent to Ang-2 and a serine protease

inhibitor and at least one additional molecule described herein.
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In certain instances, a disturbance of the protease/protease inhibitor
balance can lead to protease-mediated tissue destruction, including, but not limited
to, tumor invasion of normal tissue leading to metastasis.

In certain embodiments, a specific binding agent to Ang-2 may be used
with at least one therapeutic agent for inflammation. In certain embodiments, a
specific binding agent to Ang-2 may be used with at least one therapeutic agent
for an immune disorder. Exemplary therapeutic agents for inflammation and
immune disorders include, but are not limited to cyclooxygenase type 1 (COX-1)
and cyclooxygenase type 2 (COX-2) inhibitors small molecule modulators of 38
kDa mitogen-activated protein kinase (p38-MAPK); small molecule modulators of
intracellular molecules involved in inflammation pathways, wherein such
intracellular molecules include, but are not limited to, jnk, IKK, NF-xB, ZAP70,
and Ick. Certain exemplary therapeutic agents for inflammation are described,
e.g., in C.A. Dinarello and L.L. Moldawer Proinflammatory and Anti-
Inflammatory Cytokines in Rheumatoid Arthritis: A Primer for Clinicians Third
Edition (2001) Amgen Inc. Thousand Oaks, CA.

In certain embodiments, pharmaceutical compositions will include more
than one different a specific binding agent to Ang-2. In certain embodiments,
pharmaceutical compositions will include more than one a specific binding agent

to Ang-2 wherein the specific binding agents to Ang-2 bind more than one

_ epitope.

Immunotherapeutics

Immunotherapeutics generally rely on the use of immune effector cells and
molecules to target and destroy cancer cells. The immune effectors may be, for
example an antibody of the present invention that recognizes some marker on the
surface of a target cell. The antibody alone may serve as an effector of therapy or
it may recruit other cells to actually affect cell killing. The antibody may also be
conjugated to a drug or toxin (chemotherapeutic, radionuclide, ricin A chain,

cholera toxin, pertussis toxin, etc.) and thus may merely serve as a targeting agent.

101



WO 2006/045049 PCT/US2005/037911

10

15

20

25

30

According to the present invention, mutant forms of Ang-2 may be
targeted by immunotherapy either antibodies or antibody conjugates of the
invention. It is particularly contemplated that the antibody compositions of the
invention may be used in a combined therapy approach in conjunction with Ang-2
targeted therapy.

Passive immunotherapy has proved to be particularly effective against a
number of cancers. See, for example, WO 98/39027.

The following examples are intended for illustration purposes only, and

should not be construed as limiting the scope of the invention in any way.

EXAMPLE 1
Ang-2 Expression in Pathological and Normal Tissue

Ang-2 expression was examined in normal and pathological tissue using in
situ hybridization. Fragments of the human (Genbank Accession Number:
AF004327, nucleotides 1274-1726) and murine (Genbank Accession Number:
AF004326, nucleotides 1135-1588) Ang-2 sequences were amplified by reverse

transcriptase-PCR from human or murine fetal lung cDNA, cloned into the
pGEM-T plasmid and verified by sequencing. 33P-labeled antisense RNA probes

were transcribed from linearized plasmid templates using 33p _UTP and RNA
polymerase. Blocks of formaldehyde-fixed, paraffin-embedded tissues were
sectioned at 5 um and collected on charged slides. Prior to in situ hybridization,
tissues were permeabilized with 0.2M HCL, followed by digestion with Proteinase
K, and acetylation with triethanolamine and acetic anhydride. Sections were
hybridized with the radio labeled probe overnight at 55°C then subjected to RNase
digestion and a high stringency wash in about 0.1X SSC at 55°C. Slides were
dipped in Kodak NTB2 emulsion, exposed at 4°C for 2-3 weeks, developed, and
counterstained. Sections were examined with dark field and standard illumination
to allow simultaneous evaluation of tissue morphology and hybridization signal.
The results indicated that in the normal postnatal human, Ang-2 expression

is restricted to the few tissues containing angiogenic vasculature, such as the
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ovary, placenta, and uterus. No Ang-2 expression was detectable in normal adult
human heart, brain, kidney, liver, lung, pancreas, spleen, muscle, tonsil, thymus,
appendix, lymph node, gall bladder, prostate or testis. In five-week-old mouse
(but not adult monkey or human), kidneys displayed prominent Ang-2 expression
in the vasa recta. To determine whether this expression was a remnant of
embryonic development, this experiment was repeated on kidneys derived from
mice ranging in age up to one-year-old using the murine Ang-2 probe and
conditions described above. Ang-2 expression was observed to decrease during
post-natal development, but was still evident in kidneys of one-year-old mice.
Ang-2 expression was also detected in virtually all tumor types tested,
including, primary human tumors such as colon carcinoma (5 cases), breast
carcinoma (10 cases), lung carcinoma (8 cases), glioblastoma (1 case), metastatic
human tumors such as breast carcinoma (2 cases), lung carcinoma (2 cases) and
ovarian carcinoma (2 cases) which had metastized to brain, and rodent tumor
models such as C6 (rat glioma), HT29 (human colon carcinoma), Colo-205
(human colon carcinoma), HCT116 (human colon carcinoma), A431 (human
epidermoid carcinoma), A673 (human rhabdomyosarcoma), HT1080 (human
fibrosarcoma), PC-3 (human prostate carcinoma), B16F10 (murine melanoma),
MethA (murine sarcoma), and Lewis lung carcinoma mets. Additionally, Ang-2
expression was detected in neovessels growing into a Matrigel plug in response to

VEGEF and in a mouse hypoxia model of retinopathy of prematurity.

EXAMPLE 2

Production of Recombinant mAng-2 Protein and Rabbit Polyclonal

anti-Ang-2 Antiserum
Full length, His-tagged murine Ang-2 cDNA was obtained by PCR

(Clontech Advantage PCR Kit, Cat. # K1905-01) from a murine 15-day embryo
cDNA library (Marathon-Ready-cDNA, Cat.# 7459-1, Clonetech, Inc.) using PCR
primers for full length human Ang-2. The PCR product was ligated into a CMV

promoter expression vector, and the resultant plasmid was transfected into
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HT1080 human fibrosarcoma cells (obtained from ATCC) using FuGENEG6
Transfection Reagent (Roche, Cat. #1814443). Stable clones were isolated by
G418 selection. Anti-His tag ELISAs and Western blotting were used to screen
for mAng-2-his expressing clones.

Recombinant mAng-2 polypeptide was purified from conditioned media
(C.M.) of these cells. The C.M. containing mAng-2-His was purified by a two-
step chromatography protocol. Briefly, the conditioned media was titrated to pH
8.9 by adding Tris buffer pH 9.5 to about 20 mM final concentration.
Additionally, the detergent CHAPS was added to about 5 mM final concentration.
The C.M. was then applied directly to an anion exchange column Q-sepharose ff
(Pharmacia). The column was then washed with about 10 mM Tris pH 8.0
containing about 50 mM NaCl. Recombinant mAng-2-His was eluted in a single
step using 10 mM Tris pH 8.0 containing about 350 mM NaCl énd about 5 mM
CHAPS.

The eluate from the Q-sepharose column was adjusted to about 4 mM
imidazole, and applied to an immobilized metal affinity column (Ni-NTA
superflow (Qiagen)). The bound protein was eluted with PBS éontaining about 5
mM CHAPS and about 100 mM imidazole. The eluate was then concentrated to
approximately 1.0 mg/ml, followed by dialysis against PBS. The purity of
mAng-2-His was greater than 90 percent as measured by SDS-PAGE Coomassie
staining.

Rabbits were immunized with about 0.2 mg mAng-2/injection in an
attempt to produce antibodies. Rabbits were injected with about 1 mL Hunter’s
TiterMax® (Sigma) and mAng-2 at a ratio of 1:1. Four weeks later, each rabbit
received a repeat injection or booster; two weeks after that, they received their
next booster, and at week seven, sera were drawn and evaluated for titer against
mAng-2. If the serum titer was high, 50 mL production bleeds were drawn on a
weekly basis for six consecutive weeks. However, if serum titer was low, rabbits
were given an additional booster, and 50 mL production bleeds were drawn on a
weekly basis for six consecutive weeks, beginning at week 9. After six

consecutive production bleeds, rabbits were allowed to rest for six weeks. If more
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sera were required, the rabbits were boosted again one month after the last
production bleed.

Using the Neutralization ELISA (described infra), anti-mAng-2 rabbit
polyclonal antisera from two rabbits, 5254 and 5255, were observed to neutralize

the mAng-2:Tie2 interaction.

EXAMPLE 3
Molecular Assays to Evaluate Ang-2 Antibodies
Molecular assays (Affinity ELISA, Neutralization ELISA and BlAcore)

were developed to assess direct antibody binding to Ang-2 and related family
members, and the effect of antibodies on the Ang-2:Tie2 interaction. These in

vitro and cell-based assays are described as follows.

A. Affinity ELISA

For the initial screening of candidate anti-Ang-2 antibodies, purified
human Ang-2 (R and D Systems, Inc; catalog number 623-AN; Ang-2 is provided
as a mixture of 2 truncated versions) or murine Ang-2 polypeptide (prepared as
described above) were used. For confirmatory binding assays, human Ang-2 was
obtained from conditioned media of human 293 T cells transfected with full length
human Ang-2 DNA and cultured in serum free DMEM containing about 50
micrograms per ml of bovine serum albumin (BSA).

Using microtiter plates, approximately 100 microliters per well of Ang-2
was added to each well and the plates were incubated about 2 hours, after which
the plates were washed with phosphate buffered saline (PBS) containing about 0.1
percent Tween-20 four times. The wells were then blocked using about 250
microliters per well of about 5 percent BSA in PBS, and the plates were incubated
at room temperature for about 2 hours. After incubation, excess blocking solution
was discarded, and about 100 microliters of candidate anti-Ang;Z antibody was
added to each well in a dilution series starting at a concentration of about 40
nanomolar and then serially diluting 4-fold in PBS containing about 1 percent

BSA. The plates were then incubated overnight at room temperature. After
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incubation, plates were washed with PBS containing about 0.1 percent Tween-20.
Washing was repeated four additional times, after which about 100 microliters per
well of goat anti-human IgG(Fc)-HRP (Pierce Chemical Co., catalog # 31416)
previously diluted 1:5000 in PBS containing 1 percent BSA (bovine serum
albumin) was added. Plates were incubated approximately 1 hour at room
temperature. Plates were then washed five times in PBS containing about 0.1
percent Tween-20, after which about 100 microliters per well of TMB (3,3°,5,5°-
Tetramethylbenzidine Liquid Substrate System; Sigma chemical Company, St.
Louis, MO, catalog number T8665) substrate was added and plates were
incubated about 5-15 minutes until blue color developed. Absorbance was then

read in a spectrophotomer at about 370 nm.

B. Neutralization ELISA

Microtiter plates to which human Ang-2 polypeptide was bound were
prepared as described for the Affinity ELISA. Candidate anti-Ang-2 antibodies
were prepared in serial dilutions as described for the Affinity ELISA above in a
solution of PBS containing about 1 percent BSA and about 1 nM Tie2 (provided
as a Tie2-Fc molecule where the Tie2 portion contains only the soluble
extracellular portion of the molecule; R and D Systems, catalog number 313-TT).
After about 100 microliters of the antibody/Tie2 solution was added to each well,
the plates were incubated overnight at room temperature, and then washed five
times in PBS containing about 0.1 percent Tween-20. After washing, about 100
microliters per well of anti-Tie2 antibody (Pharmingen Inc., catalog # 557039)
was added to a final concentration of about 1 microgram per ml and the plates
were incubated about 1 hour at room temperature. Next, about 100 microliters per
well of goat anti-mouse-IgG-HRP (Pierce Chemical CO., catalog # 31432) was
added at a dilution of 1:10,000 in PBS containing about 1 percent BSA. Plates
were incubated at room temperature for about 1 hour, after which they were
washed five times with PBS containing about 0.1 percent Tween;2Q. About 100

microliters per well of TMB substrate (described above) was then added and color
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was allowed to develop. Absorbance was then read in a spectrophotomer at 370

nm.

C. Affinity BlAcore

An affinity analysis of each candidate Ang-2 antibody was performed on a
BIAcore®2000 (Biacore, Inc., Piscataway, NJ) with PBS and 0.005 percent P20
surfactant (BIAcore, Inc.) as running buffer. Recombinant Protein G (Repligen,
Needham, MA) was immobilized to a research grade CMS sensor chip (Biacore,
Inc.) via primary amine groups using the Amine Coupling Kit (Biacore, Inc.)
according to the manufacturer’s suggested protocol.

Binding assays were carried out by first attaching about 100 Ru of each
candidate anti-Ang-2 antibody to the immobilized Protein G, after which various
concentrations (0 — 100 nM) of huAng-2 or mAng-2 were then injected over the
bound antibody surface at a flow rate of about 50 ul/min for about 3 minutes.
Antibody binding kinetics including k, (association rate constant), kq (dissociation
rate constant) and Kp (dissociation equilibrium constant) were determined using
the BIA evaluation 3.1 computer program (BIAcore, Inc.). Lower dissociation

equilibrium constants indicated greater affinity of the antibody for Ang-2.

EXAMPLE 4

Production of Fully Human Ang-2 Antibodies by Phage Display

Fully human Ang-2 antibodies were generated by panniﬁg a Target Quest
Phage Display Fab library (Target Quest, Inc.) against a human Ang-2
polypeptide (R and D Systems Inc., catalog 623-AN), according to the following
protocol.

Human Ang-2 was immobilized on the surface of polystyrene magnetic
beads by two methods: (1) direct coating of Ang-2 at 50 ug/ml at 4C overnight;
and (2) indirect capture of Ang-2 by goat anti-Ang-2 antibody at 50 ug/ml at 4C
overnight. The bead surface was blocked by 2% milk in PBS (MPBS). The
human Fab phage library was pre-selected to remove phage clones reactive to

uncoated magnetic beads or the goat anti-Ang-2 antibody. Ang-2-coated
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magnetic beads were then incubated with library phage at room temperature for
1.5 hours. After the phage binding step, the surface was washed 6 times with
MPBS containing about 0.1 percent Tween 20, followed by washing 6 times with
PBS containing about 0.1 percent Tween 20, followed 2 times with PBS. The
bound phage were eluted first with about 100 ug/ml human Tie2-Fc¢ (R and D
Systems, Minneapolis, MN), and then with about 100 mM triethanolamine.
Eluted phage were infected into E. coli TG1 cells, amplified, and rescued for the
next round of screening. Selection pressure was increased in successive rounds by
incorporating more stringent washes and reducing the number of input phage.
After 3 rounds of selection, 18 unique, Ang-2-binding Fab clones were identified,
virtually all of which recognized human Ang-2, mouse Ang-2, and rat Ang-2 as
measured using the ELISA affinity assay described above. Approximately ten
percent of these phage also bound human Ang-1. These clones were converted
into IgG1 antibodies as described below.

To obtain additional unique phage, a second round of screening was
conducted using the same library but a slightly different protocol. In this protocol,
human Ang-2 was plated in NaHCO3 buffer at pH 9.6 in Nunc maxisorp
immunotubes at about 4C overnight. Ang-2 was plated at about 1.5, 0.74, and 0.3
ug/ml for panning rounds 1, 2, and 3, respectively. The immunotube surface was
blocked using about 2 percent milk in PBS (MPBS), before it was incubated with
about 2 trillion phage particles (about 50 copies of each unique phage in the
library) from the same phage display library referred to above (Target Quest) in
about 4ml of 2% MPBS. After the phage incubation step, the surface was washed
20 times with PBS plus about 0.1 percent Tween 20, followed 20 times with PBS.
The bound phage were eluted using 1uM hAng-2 or 1uM human Tie2 (R and D
Systems, described above). Eluted phage were infected into E. coli TG1 cells
(provided with the phage library), amplified, and rescued for the next round of
screening. Sixteen unique, Ang-2-binding Fab clones were identified by PCR
amplification of all phage to which hAng-2 or Tie2 bound, and these clones were

analyzed by restriction digestion. The DNA of each clone was sequenced.
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The sequence coding for the variable region of each heavy chain from each
phage was amplified with complementary primers. The primers were designed to
incorporate a HindIII site, Xbal site, Kozak sequence and a signal sequence
(translated peptide is MDMRVPAQLLGLLLLWLRGARC,; SEQ ID NO: 202)
onto the 5’ end of the variable region, while a BsmBI site was added onto the 3’
end of the PCR product. As an example of how heavy chains were cloned, the
template phage DNA for clone 544 (SEQ ID NO: 19) was amplified using primers
2248-21 (GTG GTT GAG AGG TGC CAG ATG TCA GGT CCA GCT GGT
GCA G; SEQ ID NO: 203) which added the last 7 amino acids of the signal
sequence and 2502-31 (ATT ACG TCT CAC AGT TCG TTT GAT CTC CAC;
SEQ ID NO: 204) which added the BsmBI site onto the end of the variable region.
The resulting product was amplified by primers 2148-98 (CCG CTC AGC TCC
TGG GGC TCC TGC TAT TGT GGT TGA GAG GTG CCA GAT; SEQ ID NO:
205) which added nine amino acids to the signal peptide (AQLLGLLLL; SEQID
NO: 206) and 2502-31, and then 2489-36 (CAG CAG AAG CTT CTA GAC CAC
CAT GGA CAT GAG GGT CCC CGC TCA GCT CCT GGG; SEQ ID NO: 207)
and 2502-31. Primer 2489-36 added, from 5° to 3°, the HindIII site, Xbal site,
Kozak sequence, and the first 6 amino acids of the signal sequence. The PCR
products were digested with Xbal and BsmBI, and then cloned into a mammalian
expression vector containing the human IgG1 constant region. This vector
contains an SV40 promoter and DHFR selection.

Light chains from each phage were either kappa or lambda class. For each
light chain, complemertary primers were designed to add, from 5’ to 3°, a HindIII
site, an Xbal site, Kozak sequence and signal sequence (set forth above). Those
chains which had error-free coding regions were cloned as full-length products.
As an example, the light chains from phage clone 536 (SEQ ID NO: 11 and SEQ
ID NO: 210) was amplified as a full length coding region using primers 2627-69
(GTG GTT GAG AGG TGC CAG ATG TGA CAT TGT GAT GAC TCA GTC
TCC; SEQ ID NO: 208), which added the last seven amino acids of the signal
sequence, and primer 2458-54 (CTT GTC GAC TTA TTA ACA CTC TCC CCT
GTT G; SEQ ID NO: 209), which added a Sall site after the stop codon. This
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PCR product was then amplified as previously stated with additional 5> primers,
2148-98 and 2489-36 respectively, paired with primer 2458-54, to finish addition
of the signal sequence and cloning sites. The full-length light chains were cloned
as Xbal-Sall fragments into the mammalian expression vector described above.

Certain lambda clones had errors in their constant regions when compared
to natural human constant region sequence. To correct for these discrepancies,
overlap PCR was performed using DNA coding for a perfect lambda constant
region and the phage derived variable region. These clones were also cloned as
Xbal-Sall fragments as described above.

Where kappa variable regions were cloned separately from their constant
regions, a BsmBI site was added to the 3° end of the PCR product. After digestion
of the PCR product with Xbal and BsmBlI, the kappa chain variable region was
cloned into an expression vector containing the human kappa constant region.

The paired light and heavy chain constructs from each converted phage
were co-transfected into CHO cells using the Calcium Phosphate Transfection Kit
(Invitrogen Corp.) generally according to the manufacturer’s suggested protocol.
Media was changed 14-16 hours post transfection, and the cells were passaged
into tissue culture dishes for selection after about 48 hours per the manufacturer’s
recommendations. Transfected cells were isolated by HT selection for
approximately 3 weeks, at which time transfected CHO cell colonies were
trypsinzed and combined into a “pool” of transfected cells.

Small-scale conditioned media was collected after 48 hours and assayed
for antibody production by Western blot analysis using either anti-human Fc
antibody, anti-human kappa antibody, or anti-human lambda antibody. The
selected cell populations were then passaged under selective pressure using
standard tissue culture sterile technique until enough cells were obtained to seed
four 850 cm? roller bottles with 2x107 viable cells each, and to prepare frozen
stock cell lines using DMSO. After seeding, the cells were maintained in roller
bottles with about 10 percent serum containing DMEM medium (Gibco/BRL, Inc)
supplemented with glutamine and non-essential amino acids. Cells were

maintained for two to three days until a cell confluency of approximately 80%
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was reached. At this point the media in the roller bottles was switched to a serum
free media mixture (50 percent DMEM, 50 percent F12, Gibco) supplemented
with glutamine and non-essential amino acids. Conditioned media was harvested
after seven days, with fresh serum-free medium being added for one or two
additional harvests.

Antibodies were purified by Protein G affinity chromatography directly
from conditioned medium, using standard procedures. Elution from the Protein G
column was accomplished using low pH (about pH 3) buffer, after which the
eluted antibody protein was neutralized using 1M Tris, pH 8.5, and then
concentrated using 10 kD molecular weight cutoff centrifugal concentrators. The
concentrated antibody stock was then buffer exchanged into PBS.

Thirty-one antibodies have been created, and each consists of two heavy
chains and 2 light (kappa or lambda) chains as designated in the following Table
2.

Table 2
Antibody Heavy Antibody Light
Chain Chain®
526 HC* 526 kappa
528 HC* 528 lambda C1
531 HC* 531 lambda C3
533 HC* 533 -kappa
535 HC* 535 lambda C3
536 HC* 536 kappa
537 HC* 537 lambda C3 (G
107A R)

540 HC* 540 lambda C3
543 HC* 543 kappa
544 HC* 544 -lambda C3
545 HC* 545 lambda C2
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546 HC* 546 lambda C1 (G
107TAS,N 112 A,
T114 S)

551 HC* 551 kappa

553 HC* 553 kappa

555 HC* 555 kappa

558 HC 558 kappa

559 HC 559 lambda C1 (N
112A, T1148)

565 HC* 565 kappa

F1-C6 HC F1-C6 lambda C2

FB1-A7 HC FB1-A7 lambda C2
(G 107A8)

FD-B2 HC FD-B2 lambda C3
(G107A5)

FE-B7 HC FE-B7 kappa

FJ-G11 HC FJ-G11 kappa

FK-E3 HC FK-E3 kappa

G1D4 HC* G1D4 lambda C2

GCIE8 HC GCI1ES8 lambda C3
(K 149 R)

HIC12 HC H1C12 lambda C2

IA1-1E7 HC 1A1-1E7 kappa

IF-1C10 HC IF-1C10 lambda C3
(T212 A)

IK-2E2 HC IK-2E2 lambda C2
(T212 A)

IP-2C11 HC IP-2C11 kappa

PCT/US2005/037911

* Tested for binding to hAng-2, mAng-2, and hAng-1 as described herein.
* Some lambda light chain constant regions appear to be chimers of more than
one germline lambda constant region gene. The closest lambda constant region

5  germline gene is indicated along with the amino acids differing from that germline

gene, numbered using the Kabat system.
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The following four tables set forth the sequences and SEQ ID NOs. of the
heavy and light (kappa and lambda) chains of the 31 anti-Ang-2 antibodies
converted from phage to full length IgG1 antibodies. The complementarity-
determining regions (CDRs) of the monoclonal antibodies were ‘predicted using

the VBASE database which uses the technique described by Kabat et al in:

- Sequences of Proteins of Immunological Interest (NIH Publication No. 91-3242;

U.S. Dept. Health and Human Services, 5" ed.). Fab regions were aligned to
sequences in the database with the -closest germline sequence using tools
available from MRC Centre for Protein Engineering, Cambridge, UK, and then
visually compared with such sequences. The CDRs for each variable region

(heavy or light chain) are set forth in Table 7.
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Table 3
Heavy Chain Variable Regions

Antibody HC Sequence
526 HC EVQLVESGGGVVQPGRSLRLSCAASGETFSSYGMHWVRQAPGK
(SEQIDNO: 1y | GLEWVSAISGSGGSTYYADSVKGRFTISRONAKNSLYLQMNSLR
: AEDTAVYYCARDLLDYDILTGPYAYWGQGTLVTVSS
528 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
(SEQ 1D NO: 3 GLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRS
Q *3) | EDTAVYYCARGVVGDFDWLSFFDYWGQGTLVTVSS
531 HC EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
SEQIDNO:5) | GLEWMGGIIPILGIANYAQKFQGRVTITADKSTNTAYMELTSLTS
' DDTAVYYCARDREDTAMVENYWGQGTLVTVSS
533 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
(SEQIDNO:7) | CLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
' EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS
535 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
(SEQIDNO:9) | CLEWMGGIIPIFGTANYAQKFQGRVTITADKSTSTAYMELSSLRS
‘ EDTAVYYCAAFSPFTETDAFDIWGQGTMVTVSS
536 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
(SEQIDNO: 11) | GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
' EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS
537 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
(SEQIDNO: 13) | GLEWMGGIIPILGIANYAQKFQGRVTITADKSTSTAYMELSGLGS
Q ' EDTAVYYCARGSSDAAVAGMWGQGTLVTVSS
540 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
SEO IDNO: 15) | GLEWMGGIIPILGIANYAQKFQGRV TITADKFTSTAYMELSSLGS
(SEQ +15) | EDTAVYYCARAVPGTEDAFDIWGQGTMVTVSS
543 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
SEO IDNO: 17) | GLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRS
(SEQ 17| EDTAVYYCARPYYDEWSGPGGMDVWGQGTTVTVSS
544 HC QVQLVQSGAEVKKPGASVKVSCKASGGTFSSYAISWVRQAPGQ
(SEQIDNO: 19) | GLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRS
Q ' EDTAVYYCARFESGYWGDAFDIWGQGTMVTVSS
545 HC QVQLQESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
(SEQIDNO:21) | GLEWVAVISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSL
Q ' RAEDTAVYYCAKGPVDFDYGDYAIDYWGQGTLVTVSS
546 HC EVQLVDSGGGLVQPGGSLRLSCAASGFTFSSY AMSWVRQAPGK
(SEQIDNO:23) | GLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLR
: AEDTAVYYCAKETISFSTFSGYFDYWAQGTLVTVSS
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551 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQ ID NO: 25 GLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRS
$25) EDTAVYYCARGYDFWSGYSLDAFDIWGQGTMVTVSS

553 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYAMHWVRQAPG

(SEQ ID NO: 27 QRLEWMGWINAGNGNTKYSQKFQGRVTITRDTSASTAYMELSG
+27) LRSEDTAVYYCARGVDDYGGNSWAFDIWGQGTMVTVSS

555 HC QVQLQESGGGVVQPGRSLRLSCAASGFTFSSYAMHWVRQAPGK

(SEQ ID NO: 29) GLEWVAVISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSL
' RAEDTAVYYCARSASDHYYDSSGYYSDAFDIWGQGTMVTVSS

558 HC QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQSPGK

(SEQ ID NO: 31) GLEWIGEINHSGSTNFNPSLKSRITISVDTSNNQFSLKLSSVTAAD
' TAAYYCARGHDWGMGIGGAAYDIWGQGTMVTVSS

559 HC QVQLVQSGAEVKKPGASVKVSCKVSGYTLTESSMHWVRQAPG

(SEQ ID NO: 33) KGLEWMGGFDPEHGETIYAQKFQGRLTMTEDTSTDTAYMELSS
) LRSEDTAVYFCARGVQVTSGYHYFDHWGQGTLVTVSS

565 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQ ID NO: 35) GLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRS
’ EDTAVYYCARSPIYYDILTGIDAFDIWGQGTMVTVSS

F1-C6 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQ ID NO: 37) GLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRS

Q ) EDTAVYYCARDPIPSGWYFDLWGRGTLVTVSS

FB1-A7 HC QVQLVESGGGLVKPGRSLRLSCAASGFTFSSYGMHWYVRQAPGK

(SEQ ID NO: 39) GLEWVAVIWYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSL

. Q ' RAEDTAVYYCAREVGNYYDSSGYGYWGQGTLVTVSS

FD-B2 HC QVQLQQSGPGLVKPSQTLSLTCAISGDTVSSNSAAWNWIRQSPS

(SEQ ID NO: 41) RGLEWLGRTYYRSKWYSDYAVSLRGRITINLDTDTSKNQFSLQL

Q ) NSVTPEDTAVYYCARDRGGYIDSWGQGTLVTVSS

FE-B7 HC EVQLVESGGGLGQPGGSLRLSCAATGFSLDDYEMNWVRQAPGR

(SEQ ID NO: 43) GLEWVSYIIGSGKTIFYADSVKGRFTISRDNGKNSVYLQMNSLR
) AEDTAIYYCARGGGSAYYLNTSDIWGQGTMVTVSS

FJ-G11 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQ

(SEQ ID NO: 45) GLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRS
) LRSDDTAVYYCARDRGIAARSAYYYGMDVWGQGTTVTVSS

FK-E3 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDLNWVRQASG

SEQ ID NO: 47) QGLEWMGWMNPTSGNTGYAQKFQGRITMTRNTSISTAYMELRS

( ) LRSDDTAVYYCARDPPSGGWEFDYWGQGTLVTVSS

G1D4 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSHAISWVRQAPGQ

(SEQ ID NO: 49 GLEWMGRIIPILGIANYAQKFQGRVTITADESTSTAYMELSSLRS
+49) EDTAVYYCATSRLEWLLYLDYWGQGTLVTVSS '

GCIE8 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQ

(SEQ ID NO: 51) GLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMEVRS

LRSDDTAVYYCARGGSPYGGYAYPFDYWGQGTLVTVSS
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HIC12 HC EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
(SEQ ID NO: 53) GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
’ EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

IA1-1E7 HC QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQSPGK
(SEQ ID NO: 55) GLEWIGEINHSGSTNFNPSLKSRITISVDTSNNQFSLKLSSVTAAD
' TAVYYCARGHDWGMGIGGAAYDIWGQGTMVTVSS

IF-1C10 HC QVQLVESGGGLVQPGGSLRLSCAASGFTFFSTYAMTWVRQAPG
(SEQ ID NO: 57) KGLEWVSVIRSNGGTDYADFVKGRFTISRDNSKNTLYLQMNGL
) RAEDTAVYYCMTDYYWGQGTLVTVSS

IK-2E2 HC - EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGK
(SEQ ID NO: 59) GLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLR
’ AEDTAVYYCAKETISFSTFSGYFDYWGQGTLVTVSS

IP-2C11 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQATGQ
(SEQ ID NO: 61) GLEWMGWMNPNSGNTGYAQKFQGRVTMTRNTSISTAYMELSS
) LRSEDTAVYYCAKEIAVAGTRYGMDVWGQGTTVTVSS

Table 4
Kappa Chain Variable Regions
5
Antibody LC Sequence
526 kappa DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
(SEQ ID NO: 2) GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
’ YYCMQALQTPPTFGGGTKVEIK
533 kappa“ DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLNWYLQKP
(SEQ ID NO: 8) GQSPQILIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV

YYCMQGLQTPPTFGQGTKLEIK

536 kappa (THW) | DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
(SEQ ID NO: 12) GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
’ YYCMQGTHWPPTFGQGTKLEIK

536 kappa (LQT) | DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
(SEQIDNO: 210) | SQSPQLLIYLGSNRASGVPDRFSGSGSGTDF
: TLKISRVEAEDVGVYYCMQGLQTPPTFGQGTKLEIK

543 kappa DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

(SEQIDNO: 18) | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
' YYCMQALQTPLTFGGGTKVEIK

551 kappa DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV

(SEQIDNO:26) | yyCMQALQTPLTFGGGTKVEIK
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553 kappa
(SEQ ID NO: 28)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFTGSGSATDFTLRISRVEAEDVGV
YYCMQALQTPLTFGGGTKVEIK

555 kappa
(SEQ ID NO: 30)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLASNRASGVPDRFSGSGSGTDFTLRISRVEAEDVGV
YYCMQTLQIPITFGPGTKVDIK

558 kappa
(SEQ ID NO: 32)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSSLAWYQQKPGQAP
RLLVYAASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQ
HYGSSPRTFGQGTKVEIK

565 kappa
(SEQ ID NO: 36)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSSLAWYQQKPGQAP
RLLVYAASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQ
HYGSSPRTFGQGTKVEIK

565 kappa (2)
(SEQID NO: 211)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIFLGSSRASGVPDRFSGSGSGTDFTLKISKVEADDVGIY
YCMQALDTPPTFGPGTKVEIK

FE-B7 kappa
(SEQID NO: 44)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSKGDNYLDWYLQKP
GQSPQLLIYLGSHRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQALQTPLTFGGGTKVEIK

FJ-G11 kappa
(SEQ ID NO: 46)

DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGKTYLDWYLQR
PGQSPQLLMYTTSSRASGVPDRFSGSGSGTDFTLKISRVEAEDVG
VYYCMQATQFPYTFGQGTKLEIK

FK-E3 kappa
(SEQ ID NO: 48)

DIVMTQTPLSSTVTLGQPASISCRSSQSLVHEDGNTYLNWLHQRP
GQPPRLLIYKISKRFSGVPDRFSGSGAGTDFTLKISRVEPEDVGVY
YCMQSTRFPRTFGQGTKLEIK

IA1-1E7 kappa
(SEQ ID NO: 56)

EIVLTQSPATLSLSPGERATLSCRASQSVSSSFLAWYQQKAGQAP
RLLIYDTSTRATGIADRFSGSGSGTDFTLTISRLEAEDSAVYYCQQ
YDFSPLTFGGGTKVEIK

IP-2C11 kappa
(SEQ ID NO: 62)

EIVLTQSPGTLSLSPGERATLSCRASQSISTFLAWYQQKPGQAPRL
LIYDASNRATGIPGRFSGSGSGTDFTLTISNLEPEDFAVYYCQHRI
NWPLTFGGGTKVEIK

Table 5
Lambda Chain Variable Regions

Antibody LC Sequence

528 lambda SYELTQPPSVSVSPGQTASITCSGDKLGYTYTSWFQQKPGQSPVL
SEQ ID NO: 4) VIFQDFKRPSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQAW
(SEQ ' DSTTAVVFGTGTKVTVL

531 lambda QSVLTQPPSVSAAPGQKVTVSCSGSSSNIGNNYVSWYQQLPGTA
(SEQ ID NO: 6) PKLLIYDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYC

GTWDSSLSAFWVFGGGTKLTVL
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535 lambda QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNFVSWYQQLPGTAP
(SEQIDNO: 10) | KLLVYDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYC

: GTWDSSLSAAEVVFGGGTKLTVL
537 lambda QSVLTQPPSVSAAPGQDVTISCSGNNSNIGNNYVSWYQQVPGTA

PKLLVYDNHKRPSGISDRFSGSKSDTSATLDITGLQPGDEADYYC
GTWDTSLSANWVFGGGTKLTVL

540 lambda
(SEQ ID NO: 16)

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGANYVSWYQQLPGTAP
KLLIYNNNKRPSGIPDRFSGSKSDTSATLGITGLQTGDEADYYCG
AWDSSLSASWVFGGGTKLTVL

544 lambda
(SEQ ID NO: 20)

SYELTQPPSVSVSPGQTARITCSGDALPKQYAYWYQQKPGQAPV
LVIYKDSERPSGIPERFSGSSSGTTVTLTISGVQAEDEADYYCQSA
DSSHVVFGGGTKLTVL

545 lambda
(SEQ ID NO: 22)

QSVLTQPSSVSGAPGQRVTISCTGQSSNIGAGYDVHWYQQFPGR
APKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQPEDEADYY
CQSYDSRLSGSVFGGGTKLTVL

546 lambda
(SEQ ID NO: 24)

QSVLTQPSSVSEAPRQRVTISCSGSASNIGANGVSWYHQVPGKA
PRLLLSHDGLVTSGVPDRLSVSKSGTSASLAISGLHSDDEGDYYC
AVWDDSLNAVVFGGGTKLTVL

559 lambda
(SEQ ID NO: 34)

QSALTQPPSASGSPGQSITISCTGTNSDIGSYPFVSWYQRHPGKAP
KLLIYDVSNRPSGVSDRFSGSKSGNTASLTISGLQAEDEGDYYCS
SFTMNSFVIFGGGTKLTVL

F1-C6 lambda
(SEQ ID NO: 38)

QSVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGKAP
KLLIYYDDLLPSGVSDRFSGSKSGTSASLAISGLRSEDEADYYCA
TWDDSLSGWVFGGGTKLTVL

FB1-A7 lambda
(SEQ ID NO: 40)

NFMLTQPHSVSESPGKTVTISCTRSGGGIGSSFVHWFQQRPGSSP
TTVIFDDNQRPTGVPDRFSAAIDTSSSSASLTISGLTAEDEADYYC
QSSHSTAVVFGGGTKLTVL ‘

FD-B2 lambda
(SEQ ID NO: 42)

NFMLTQPHSVSESPGKTVTISCTRSSGSIATNYVQWYQQRPGSSP
ATVIYEDNQRPSGVPDRFSGSIDTSSNSASLTISGLTTEDEADYFC
QSYGDNNWVFGGGTKLTVL .

G1D4 lambda
(SEQ ID NO: 50)

NFMLTQPHSVSESPGKTVIIPCTRSSGSIASNYVQWYQKRPGSAP
SIVIYEDKQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYC
QSYNSRGVMFGGGTKLTVL

GCI1ES8 lambda
(SEQ ID NO: 52)

NFMLTQPHSVLESAGKTVTISCTRSSGSIASNYVQWYQQRPGTSP
TNVIFEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYFC
QSYDSNIWVFGGGTKLTVL

H1C12 lambda
(SEQ ID NO: 54)

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQHLPGTAP
KLLIYGNTNRPSGVPDRFSGSKSGTSASLAIAGLQAEDEADYYC
QSYDSSLSGSLVFGGGTKLTVL

IF-1C10 lambda
(SEQ ID NO: 58)

NFMLTQPHSVSESPGKTVTISCTGSGGSIASNY VQWYQQRPGSA
PTTVIYEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYY
CQSYDSSTWVFGGGTKLTVL |
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IK-2E2 lambda QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWFQQHPGK
(SEQIDNO: 60) | APKLMIYKVNNRPSGLSNRFSGSQSGNTASLTISGLQAEDEADY
' YCSSYTSSSTLGFGGGTKLTVL
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Table 6
Human Constant Regions (CR)

Antibody CR

Sequence

Human lambda
constant region |
(CD)

(SEQ ID NO: 63)

GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK
ADGSPVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSY
SCQVTHEGSTVEKTVAPTECS

Human lambda
constant region 2
(C2)

(SEQ ID NO: 64)

GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK
ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYS
CQVTHEGSTVEKTVAPTECS

Human lambda
constant region 3
(€3)

(SEQ ID NO: 65)

GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK
ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYS
CQVTHEGSTVEKTVAPTECS

Human lambda
constant region 7
(o))

(SEQ ID NO: 66)

GQPKAAPSVTLFPPSSEELQANKATLVCLVSDFYPGAVTVAW
KADGSPVKVGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRS
YSCRVTHEGSTVEKTVAPAECS

Human kappa
constant region

(SEQ ID NO: 67)

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

Human IgGl
constant region

(SEQ ID NO: 68)

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Table 7

Complementarity-Determining Regions (CDRs) of Heavy Chains (HC) and Light

Chains (LC) of Ang-2 Antibodies

CDR 1

CDR 2

CDR3
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Antibody Residues Residues Residues
Ab 526
HC SYGMH (SEQ ID NO: 69) | AISGSGGSTYYADSVKG DLLDYDILTGPYAY
(SEQID NO: 105) (SEQ ID NO: 144)
Ab 526
KC RSSQSLLHSNGYNYLD | LGSNRAS - (SEQ 1D NO: MQALQTPPT
(SEQ ID NO: 70) 106) (SEQ ID NO: 145)
Ab 528
HC SYAIS GIIPIFGTANYAQKFQG GVVGDFDWLSFFDY
(SEQ ID NO: 71) (SEQID NO: 107) (SEQ ID NO: 146)
Ab 528 '
LC SGDKLGYTYTS QDFKRPS (SEQ ID NO: QAWDSTTAVV
(SEQ ID NO: 72) 108) (SEQ ID NO: 147)
Ab 531
HC SYAIS GIIPILGIANYAQKFQG DREDTAMVFNY
(SEQ ID NO: 71) (SEQ1D NO: 109) (SEQ ID NO: 148)
Ab 531
LC SGSSSNIGNNYVS DNNKRPS (SEQ ID NO: GTWDSSLSAFWV
(SEQ ID NO: 73) 110) (SEQ ID NO: 149)
Ab 533
HC SYGMH YISSSGSTIYYADSVKG DLLDYDILTGYGY
(SEQ ID NO: 69) (SEQID NO: 111) (SEQ ID NO: 150)
Ab 533
KC RSSQSLLHSNGYNYLN LGSNRAS (SEQ ID NO: MQGLQTPPT
(SEQ ID NO: 74) 106) (SEQ ID NO: 151)
Ab 535
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG FSPFTETDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 152)
Ab 535
LC SGSNSNIGNNFVS DNNKRPS (SEQ ID NO: GTWDSSLSAAEVV
(SEQ ID NO: 75) 110) (SEQ ID NO: 153)
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Ab 536
HC SYGMH (SEQID NO: 69) |  YISSSGSTIYYADSVKG DLLDYDILTGYGY
(SEQ ID NO: 111) (SEQ ID NO: 150)
Ab 536
(THW) RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQGTHWPPT
KC (SEQ ID NO: 70) 106) (SEQ ID NO: 154)
Ab 536
(LQT) RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQGLQTPPT
KC (SEQ ID NO: 70) 106) (SEQ ID NO: 212)
Ab 537
HC SYAIS (SEQ ID NO: 71) GIIPILGIANYAQKFQG GSSDAAVAGM
(SEQ ID NO: 109) (SEQ ID NO: 155)
Ab 537
LC SGNNSNIGNNYVS (SEQ | DNHKRPS (SEQ ID NO: GTWDTSLSANWYV
ID NO: 76) 112) (SEQ ID NO: 156)
Ab 540 ,
HC SYAIS (SEQ ID NO: 71) GIIPILGIANYAQKFQG AVPGTEDAFDI (SEQ ID
(SEQ ID NO: 109) NO: 157)
Ab 540
LC SGSSSNIGANYVS (SEQ | NNNKRPS (SEQIDNO: | GAWDSSLSASWV (SEQ ID
ID NO: 77) 113) NO: 158)
Ab 543
HC SYAIS (SEQID NO: 71) RIIPILGIANYAQKFQG PYYDFWSGPGGMDV
(SEQIDNO: 114) (SEQ ID NO: 159)
Ab 543
KC RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 544
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG FESGYWGDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 161)
Ab 544

122




WO 2006/045049 PCT/US2005/037911
LC SGDALPKQYAY (SEQ | KDSERPS (SEQ ID NO: 115) QSADSSHVV
ID NO: 78) (SEQ ID NO: 162)
Ab 545
HC SYGMH (SEQ ID NO: 69) | VISYDGSNKYYADSVKG GPVDFDYGDYAIDY
(SEQID NO: 116) (SEQID NO: 163)
Ab 545
LC TGQSSNIGAGYDVH | GNSNRPS (SEQ ID NO: 117) QSYDSRLSGSV
(SEQID NO: 79) (SEQ ID NO: 164)
Ab 546
HC SYAMS (SEQID NO: 80) | AISGSGGSTYYADSVKG ETISFSTFSGYFDY
(SEQ ID NO: 105) (SEQ ID NO: 165)
Ab 546
LC SGSASNIGANGVS (SEQ | HDGLVTS (SEQ ID NO: AVWDDSLNAVV
ID NO: 81) 118) (SEQ ID NO: 166)
Ab 551
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG GYDFWSGYSLDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 167)
Ab 551
KC RSSQSLLHSNGYNYLD | LGSNRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 553
HC SYAMH (SEQ ID NO: 82) | WINAGNGNTKYSQKFQG GVDDYGGNSWAFDI
(SEQ ID NO: 119) (SEQ ID NO: 168)
Ab 553
KC RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 555
HC SYAMH (SEQID NO: 82) | VISYDGSNKYYADSVKG | SASDHYYDSSGYYSDAFDI
(SEQ ID NO: 116) (SEQ ID NO: 169)
Ab 555
KC RSSQSLLHSNGYNYLD LASNRAS (SEQ ID NO: MQTLQIPIT (SEQ ID NO:
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(SEQ 1D NO: 70) 120) 170)
Ab 558
HC GYYWS (SEQ ID NO: 83) | EINHSGSTNFNPSLKS (SEQ | GHDWGMGIGGAAYDI
ID NO: 121) (SEQ ID NO: 171)
Ab 558 ‘
KC RASQSVSSSSLA (SEQ AASSRAT (SEQ ID NO: QHYGSSPRT
ID NO: 84) 122) (SEQ ID NO: 172)
Ab 559
HC ESSMH (SEQ ID NO: 85) | GFDPEHGETIYAQKFQG GVQVTSGYHYFDH
(SEQ ID NO: 123) (SEQ ID NO: 173)
Ab 559
LC TGTNSDIGSYPFVS | DVSNRPS (SEQ ID NO: 124) SSFTMNSFVI
(SEQ ID NO: 86) (SEQ ID NO: 174)
Ab 565 ,
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG SPIYYDILTGIDAFDI
(SEQID NO: 107) (SEQ ID NO: 175)
Ab 565 RASQSVSSSSLA (SEQ AASSRAT (SEQ ID NO: QHYGSSPRT
KC ID NO: 213) 214) (SEQ ID NO: 215)
Ab 565
@)KC RSSQSLLHSNGYNYLD | LGSSRAS (SEQ ID NO: 125) MQALDTPPT
(SEQ ID NO: 70) (SEQ ID NO: 176)
AbFl-
C6 HC SYAIS (SEQ ID NO: 71) RIIPILGIANYAQKFQG DPIPSGWYFDL
(SEQ ID NO: 114) (SEQ ID NO: 177)
Ab Fl1-
C6LC SGSSSNIGNNAVN (SEQ | YDDLLPS (SEQ ID NO: 126) ATWDDSLSGWV
Il? NO: 87) (SEQ ID NO: 178)
Ab FBI-
ATHC | SYGMH (SEQ IDNO: 69) | VIWYDGSNKYYADSVKG EVGNYYDSSGYGY
(SEQ ID NO: 127) (SEQ ID NO: 179)
Ab FB1-
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ATLC | TRSGGGIGSSFVH (SEQ | DDNQRPT (SEQ ID NO: QSSHSTAVV
ID'NO: 88) 128) (SEQ ID NO: 180)
Ab FD-
B2 HC SNSAAWN (SEQ ID NO: | RTYYRSKWYSDYAVSLRG DRGGYIDS
89) (SEQ ID NO: 129) (SEQ ID NO: 181)
Ab FD-
B2 LC TRSSGSIATNYVQ (SEQ EDNQRPS (SEQ ID NO: QSYGDNNWV
1D NO: 90) 130) (SEQ ID NO: 182)
Ab FE-
B7HC | DYEMN (SEQIDNO:91) | YIIGSGKTIFYADSVKG GGGSAYYLNTSDI
(SEQ ID NO: 131) (SEQ ID NO: 183)
Ab FE- ‘
B7KC | RSSQSLLHSKGDNYLD LGSHRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 92) 132) (SEQ ID NO: 160)
Ab FJ-
GITHC | SYGIS(SEQIDNO: 93) | WISAYNGNTNYAQKLQG | DRGIAARSAYYYGMDV
(SEQ ID NO: 133) ' (SEQ ID NO: 184)
Ab FI-
G11KC | RSSQSLLDSDDGKTYLD | TTSSRAS (SEQ ID NO: 134) MQATQFPYT
(SEQ ID NO: 94) (SEQ ID NO: 185)
Ab FK-
E3HC SYDLN (SEQ ID NO: 95) | WMNPTSGNTGYAQKFQG DPPSGGWEFDY
(SEQID NO: 135) (SEQ ID NO: 186)
Ab FK-
E3KC RSSQSLVHEDGNTYLN | KISKRFS (SEQ ID NO: 136) MQSTRFPRT
(SEQ ID NO: 96) (SEQ ID NO: 187)
Ab
G1D4 SHAIS (SEQ ID NO: 97) RIIPILGIANYAQKFQG SRLEWLLYLDY
HC (SEQ ID NO: 114) (SEQ ID NO: 188)
Ab
G1D4 TRSSGSIASNYVQ (SEQ EDKQRPS (SEQ 1D NO: QSYNSRGVM
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LC 1D NO: 98) 137) (SEQ ID NO: 189)
Ab
GCIES SYGIS (SEQ IDNO: 93) | WISAYNGNTNYAQKLQG GGSPYGGYAYPFDY
HC (SEQ ID NO: 133) (SEQ ID NO: 190)
Ab
GCIE8 | TRSSGSIASNYVQ (SEQ EDNQRPS (SEQ ID NO: QSYDSNIWV
LC ID NO: 98) 130) (SEQ ID NO: 191)
Ab
HICI2 | SYGMH (SEQ IDNO: 69) | YISSSGSTIYYADSVKG DLLDYDILTGYGY
HC (SEQIDNO: 111) (SEQ ID NO: 150)
Ab
HICI2 SGSSSNIGNNYVS GNTNRPS (SEQ ID NO: QSYDSSLSGSLV
LC (SEQ ID NO: 73) 138) (SEQ ID NO: 192)
AbIAl-
IETHC | GYywsS (SEQ ID NO: 83) | EINHSGSTNFNPSLKS (SEQ | GHDWGMGIGGAAYDI
ID NO: 121) (SEQ ID NO: 171)
AbIAl-
IE7TKC | RASQSVSSSFLA (SEQ | DTSTRAT (SEQ ID NO: 139) QQYDFSPiT (SEQ ID NO:
ID NO: 99) “193)
Ab IF-
1C10 STYAMT (SEQ ID NO: VIRSNGGTDYADFVKG DYY (SEQ ID NO: 194)
HC 100) (SEQ ID NO: 140)
Ab IF-
ICI0LC | TGSGGSIASNYVQ (SEQ | EDNQRPS (SEQ ID NO: QSYDSSTWV
ID NO: 101) 130) (SEQ ID NO: 195)
Ab IK-
2E2HC | SYAMS (SEQIDNO: 80) | AISGSGGSTYYADSVKG ETISFSTFSGYFDY
(SEQ ID NO: 105) (SEQ ID NO: 165)
Ab IK-
2E2LC | - TGTSSDVGGYNYVS KVNNRPS (SEQ ID NO: SSYTSSSTLG
(SEQ ID NO: 102) 141) (SEQ ID NO: 196)
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Ab IP-

2l SYDIN (SEQ ID NO: 103) | WMNPNSGNTGYAQKFQG EIAVAGTRYGMDV
HC (SEQ ID NO: 142) (SEQ ID NO: 197)
Ab IP-

2C11 RASQSISTFLA (SEQID | DASNRAT (SEQ ID NO: QHRINWPLT
ke NO: 104) 143) (SEQ ID NO: 198)

Seventeen of the antibodies and a negative control IgG1 (referred to as

RDB1) were tested using affinity and neutralization ELISA (as described in

Example 3 above) as well as the BIAcore neutralization assay to determine their

5 affinity, neutralization, and specificity capabilities. The results are set forth below

(Table 8) and were calculated using standard procedures.

Table 8
10 Ang-2 Antibody EC50s and IC50s
hAng-2 mAng-2 hAng-1
Antibody | IC50 (nM) | EC50 (nM) | IC50 (nM) EC50 (nM) | IC50 (nM) EC50 (nM)
Ab 536 0.08 0.005 0.05 0.01 114.65 30
(THW/LQT
mixture)
Ab 565 0.26 0.26 No inhibition
Ab 546 0,37 1.09 No inhibition
Ab543 ] 0.51 0.24 No inhibition
Ab 533 0.3 0.08 No inhibition
Ab 537 0.56 0.62 No inhibition
Ab 540 0.70 1.53 No inhibition
Ab 544 0.97 1.82 23.32
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Ab 545 1.04 0.02 1.30 0.05 8.31 2
Ab 528 1.37 0.73 No inhibition
Ab G1D4 1.39 0.60 69.48
Ab 551 1.41 2.88 No inhibition
Ab 553 1.47 1.41 No inhibition
Ab 526 1.83 0.27 243.15
Ab 531 2.15 1.67 No inhibition
Ab 555 2.21 1.76 No inhibition
Ab 535 2.81 2.45 No inhibition
RDBI1 No inhibition | No binding No inhibition | No binding" | No inhibition | No binding

5

10

Two antibodies, clone 536 and clone 545, were evaluated using the
BlAcore analysis described above. Antibody binding was determined as

described above for the BIAcore assay, with lower Kps indicating greater

affinities, and results are reported in the following Table 9.

Table 9

Antibody Affinities for hAng-2 and mAng-2

hAng-2 mAng-2
Ab Kp (nM) | ka(1/Ms) | kq(1/5) Kp (aM) | ka(1/Ms) | kq(1/s)
Ab 536 0.12 32x10° [3.8x10° |0.15 62x10° |9.5x107
(THW/LQT
mixture)
Ab 545 1.2 33x10° [3.9x10% 0.9 59x10° [53x10*
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The clone 536 analyzed above comprised a mixture of two antibody
variants, which are shown in Table 4 as SEQ ID NO: 12 (536 kappa THW) and
SEQ ID NO: 210 (536 kappa LQT). These two 536 variants were separated and
analyzed separately for potency using ELISA and HTRF assays.

For the ELISA assay, ninety-six-well microtiter plates were coated with
recombinant angiopoietins in 293T cell conditioned media (DMEM/50 ug/ml
BSA) at 37°C for 1 hour. The conditioned media were used at angiopoietin
concentrations that conferred 80% of maximally-achievable binding to 1 nM
hTie2-Fc (R&D Systems, catalog # 313-TI). Plates were washed with PBS/0.1%
Tween-20 and then blocked for 2 hours at room temperature with PBS/5% BSA.
Angiopoietin-neutralizing agents titrated from 100 nM to 0.4 pM in a solution of
PBS/1% BSA/1 nM Tie2 were added to the angiopoietin-coated plates, which
were incubated overnight at room temperature and then washed with PBS/0.1
percent Tween-20. Mouse-derived anti-Tie2 antibody (BD Pharmingen Inc.,
catalog # 557039) was added to each plate at a final concentration of 1 ug/ml (1
hour incubation at room temperature), after which plates were washed in
PBS/0.1% Tween-20. Goat anti-mouse-IgG-HRP (Pierce, catalog # 31432) was
added at a dilution of 1:10,000 in PBS/1% BSA (1 hour incubated at room
temperature), after which plates were washed several times with PBS/0.1 %
Tween-20. TMB substrate (Sigma, catalog # T8665) was added, O.D. 370 nm
absorbance was measured, and degree of angiopoietin:Tie2 neutralization was
determined by comparison against a Tie2 standard curve.

For HTRF assays, a ninety-six-well microtiter “mix plate” was prepared
by adding 50 ul of HTRF buffer (50 mM Tris-HCI, pH 7.5, 100 mM NacCl, 0.05%
Tween 20, 0.1% BSA) containing 0.8 nM Europium-conjugated streptavidin
(PERKIN ELMER LIFE SCIENCES INC., catalog # AD0062) and 4.0 nM
biotinylated human angiopoietin 1 (R & D Systems) or angiopoietin 2 (Amgen
Inc.) to each well. In a separate microtiter plate, angiopoietin-neutralizing agents
were titrated from 400 nM to 20 pM in HTRF buffer, and 50 ul of each serially-
diluted angiopoietin-neutralizing agent were then transferred and mixed with the

“mix plate” containing the streptavidin-Europium/angiopoietin. The plate was
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then incubated on a shaker at room temperature for one hour. Next, 20 ul from
each well of the “mix plate” were transferred to an “assay plate” containing 20 ul
of 10 nM human allophycocyanin-conjugated human Tie2-Fc in HTRF buffer in
each of the ninety-six-wells. The final “assay plate” was incubated at room
temperature with shaking for two hours. The final concentrations of the “assay
plate” were: 1.0 nM angiopoietin, 5.0 nM human Tie2-Fc, and 100 nM to 5.0 pM
for the serially-diluted angiopoietin-neutralizing agents. Assay plates were
analyzed using a Rubystar plate reader (BMG Labtechnologies, Offenberg,
Germany). Degree of angiopoietin: Tie2 neutralization was determined by
calculating the percentage inhibition of each angiopoietin-neutralizing agent
dilution using a “no-angiopoietin-neutralizing agent” control (to represent zero
inhibition) and a “no-angiopoietin” control (representing complete inhibition).
IC50 values were then calculated by analyzing percentage inhibition using the
GRAFIT 5.0 program (Erithacus Software Ltd.).

All results were expressed as IC50 curves calculated from samples that
were tested in duplicate using the formula below. IC50 results fit inhibition data
to a 2 parameter equation, where the lower data limit was 0, (i.e. the data were
background éorrected, and the upper data limit was 100, (i.e. the data were range

corrected).

In this equation, s is a slope factor. The equation assumes that y falls with
increasing x. This equation was utilized in the software program GRAFIT 5.0
(Erithacus Software Limited).

The results are shown in Tables 10 and 11.

Table 10
ADb536 Variant ELISA IC50 Results

Sample Human Angl IC50 | Human Ang2 IC50 | Mouse Ang2 IC50
(nM) (nM) (nM)
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ADb536 >100 0.35 0.10
LQT
Ab536 >100 0.31 0.088
THW
Table 11
ADb536 Variant HTRF IC50 Results

Sample Human Angl 1C50 (nM) | Human Ang2 1C50 (nM)

Ab536 LQT >100 0.072

Ab536 THW >100 0.071

EXAMPLE 5

Therapeutic Efficacy Studies using Anti-Ang-2 Antibodies

The pharmacokinetics of Protein-G purified rabbit anti-Ang-2 polyclonal
antibodies were examined in mice. Twenty-four mice were treated with
polyclonal anti-Ang-2 rabbit antibody (1 mg per mouse). Four treated animals
were sacrificed at each of the following time points post-injection of antibody: 1
hour, 6 hours, 1 day, 3 days, 7 days, and 14 days.

The results indicated that total rabbit IgG had a circulatory. half-life in
serum of approximately 19 days, while the anti-Ang-2 IgG component of the total
IgG had a half-life of approximately eight days.

To assess therapeutic efficacy, mice (10 animals/group) bearing A431
tumor xenografts were given 10 doses (about 10 mg IgG per mouse per dose)
intraperitoneally of Protein G purified anti-mAng-2 polyclonal antibody on days
1,5,6,7,8,12,13, 14, 15, and 18 after xenografting. Tumor size was measured
ondays 7, 12, 15, 19, and 21. Body weight was measured on days 0, 7, 15, and
21, and was unaffected by treatment. Results indicated that the anti-Ang-2
polyclonal antibody inhibited the A431 tumor xenograft growth by about 50

percent with p=0.008 versus controls of non-immune purified polyclonal
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antiserum (10 mg IgG per mouse per dose) and vehicle (PBS) by repeated
measures ANOVA.

To test the efficacy of the fully human monoclonal anti-Ang-2 antibodies
in vivo, mice (10 animals/group) bearing A431 tumor xenografts were treated
intraperitoneally with either anti-Ang-2 antibody clone 533, 537, or 544, or with
negative controls of PBS or human IgG1-kappa. Dosing was about 420 ug protein
per mouse for the first dose, about 140 ug protein per mouse for éach of the next
three doses, and about 55 ug protein per mouse for each of the next four doses, for
a total of 8 doses per mouse. Tumor volumes and body weights were recorded
twice weekly. At the end of the study, animals were sacrificed and their serum
was collected for measuring antibody levels by ELISA. Tumors and a panel of
normal tissues were collected from all groups.

Remarkable differences in tumor growth between the anti-Ang-2-treated
and control groups were found as shown in Figure 1. All three anti-Ang-2
treatments inhibited tumor growth as compared to controls (p <.005 vs. hIgG1
control in all treatments using repeated measure ANOVA for all 3 antibodies). In

contrast, tumors in control groups continued to grow at a much greater rate.

Example 6

Epitope Mapping
Full-length (amino acids 1-495), N-terminal (amino acids 1-254) and C-

terminal (amino acids 255-495) human Ang-2 (hAng-2) proteins were cloned into
a CMV-driven mammalian expression vector with C-terminal 6xHis tags. The
three resultant constructs plus a vector control were transiently expressed into
293T cells. Conditioned media were then collected from the transfected cells, and
the expression level of Ang-2 in the media was estimated by anti-6xhis ELISA
and Western blotting.

The binding epitope of anti-Ang-2 antibodies and peptibodies was
determined by their ability to bind the three versions of human hAng-v2 by ELISA
according to the following protocol: a high-binding 96-well assay plate was

coated with 100 pl of conditioned media per well, and incubated at 37°C for 1
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hour. Conditioned media was aspirated, and the plate was blocked with 200 pl
per well of 5% BSA in PBS at room temperature for 1 hour. The blocking
solution was then aspirated. 100 pl per well of antibody, peptibody, or Tie2-Fc
was added at 1pg/ml in 1% BSA in PBS, and incubated at room temperature for 1

5  hour. The wells were washed 4 times with 200 pl of 0.1% Tween in PBS. 100 pl
per well of HRP-conjugated goat anti-human IgG or goat anti-mouse IgG were
added, and incubated at room temperature for 45 minutes. The wells were then
washed with 200 pl of 0.1% Tween in PBS 4 times. 100 pl per well of TMB
substrate was then added. O.D. was read at 370nm.

10 The results are set forth in Figure 2A, Figure 2B, and Figure 2C.
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What is Claimed
We Claim;

An'isolated polypeptide that specifically binds angiopoietin-2, wherein the
polypeptide comprises at least one complementarity determining region
(CDR), wherein the CDR is:

a) a CDR1 region comprising an amino acid sequence of the formula:

X'XECXECKEKTREK X X2 X KX 16X (SEQ ID NO:
199), wherein

X'isR,S, T, G, E, D;

X’isS,G, A,R,N, T, Y, H;
X}isS,D,N,Q, T, Y, A, G, E;
X'isQ,K,S,N,A, G, M, W, L;

X’is S,L, G, A,M, H, N;

X8is L,G,N,P,V,D, W, S, T, I, or absent;
Xis L, Y, LK,S,N,V, or absent;

x3is H, T, G,Q,S, A, D, or absent;
X’isS,Y,N, A, T, E, G, F, or absent;

X!0is N, T,A,G,S,Y,K,D, F, L, or absent;
X'"isG,S,Y,F,L,P, A, F, D, N, or absent,
X"isY,V,D, A, F, G, N, or absent;
XBisN, S, V, H, Q, K, T, or absent;

X"is Y,H, S, T, or absent;

XPis L, Y, or absent;

X"is D, N, L, or absent;

X'7is D, or absent;
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b) a CDR2 region comprising an amino acid sequence of the formula:

XXX KKK X 2K X X 5K 16X 17K 18 (SEQ ID
NO: 200), wherein

X'isL,Q,D,N,K,G,H, A, Y,E, T,R, V, W;
X*is G,D,N, A, V, T, F, M;
X’isS,F,N,H,G,D,K, T, W, Y, R;
X'isN,K,E,L,S,Q H, T,G,P, Y, A;
X’isR,V,L,S,,D,G,E, Y, T, N;

X%is A, P, T,F,G,L,N, H, S;

X'is S, T, G, K;

Xis S, T, N, E, W, or absent;

X’is T, A, LK, N, Y, D, or absent;

X"Yis Y, N, K, F, I, S, G, or absent;

XMis Y, N, D, A, or absent;

X2 isA,S,P, Y, D, or absent;

XPis D, Q, S, A, F, or absent;

XM is S,K, L, V, or absent;

XBis V,F,K, S, L, or absent;

X'%isK, Q, S, L, F, G, or absent;

X"7is G, R, or absent;

X'8is G, or absent; or

c¢) a CDR3 region comprising an amino acid sequence of the formula:
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X1X2X3X4X5X6X7X8X9X10Xl 1X12X13X14X15X16X17Xl8X19 (SEQ ID
NO: 201), wherein

X'isD,M, G, Q,F,A,P,E,S;

X?isL,Q,V,A,R, T,S,Y,E,P,H,G, [
X*isL,A,V,W,E,P,G,S,Y,I,D, T, Q,F, R;
X*isD,L,G,F,T,S,W,V,Y,P,N,H, LLE;
X’isY,Q,D,S, T,H,A,F,W,G, M, R, N;

X%isD, T,F, A, S,E,W,R,G, Y, M, N, L;
X"is,P,D,T,M,L,S,V,G, H Y, W, A N,R;
X¥isL,P,W, A, V,S,D,G, F-, N,Y,LR,E,T;
X’isT,L,V,F, A, G,P,D,S,H,N, M, Y, or absent;
X"isG, S, V,N,F,A,M, D, Y,L, W, I, T, or absent;
X'"isP,F, Y, W,D,E, 1, G, A, V,L,S, M, or absent;
X"2isY,F,V,G,1, V,M, A, D, or absent;
X"?isA,D, Y, V,F, H, I, G, or absent;

X"isY,V,D, 1, S, F, M, or absent;

X% is L, D, or absent; |

X"¥isA, LV, or absent;

X"isF, or absent;

X"¥is D, or absent; and

XYis I, or absent.

2. The polypeptide of claim 1, comprising at least one amino acid sequence

selected from SEQ ID NO: 69-104 and SEQ ID NO: 213.
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10.

11.

12.

13.

14.

15.

16.

17.

The polypeptide of claim 1, comprising at least one amino acid sequence
selected from SEQ ID NO: 105-143 and SEQ ID NO: 214,

The polypeptide of claim 1, comprising at least one amino acid sequence
selected from SEQ ID NO: 144-198, SEQ ID NO: 212, and SEQ ID NO:
215.

The isolated polypeptide of Claim 1 that is an antibody.

The antibody of Claim 5 that is a polyclonal, monoclonal, chimeric,

humanized, or fully human antibody.

The antibody of Claim 6 that is a single chain antibody.

A hybridoma that produces the monoclonal antibody according to Claim 6.
A nucleic acid molecule encoding the polypeptide of Claim 1.

A vector comprising the nucleic acid molecule of Claim 9.

A host cell containing the vector of Claim 10.

A nucleic acid molecule encoding the antibody of Claim 5, 6, or 7.

A véctor comprising the nucleic acid molecule of Claim 12.

A host cell containing the vector of Claim 13.

A method of making an antibody comprising:

(a) transforming a host cell with at least one nucleic acid

molecule encoding the antibody of Claim 5, 6, or 7;
(b) expressing the nucleic acid molecule in said host cell; and
(©) isolating said specific binding agent.

A method of inhibiting undesired angiogenesis in a mammal comprising
administering a therapeutically effective amount of an isolated polypeptide
of Claim 1.

A method of treating cancer in a mammal comprising administering a

therapeutically effective amount of an isolated polypeptide of Claim 1.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

A method of inhibiting undesired angiogenesis in a mammal comprising
administering a therapeutically effective amount of an antibody of Claim

5,6,o0r7.

A method of treating cancer in a mammal comprising administering a

therapeutically effective amount of antibody according to Claim 5, 6, or 7.

A pharmaceutical composition comprising the isolated polypeptide of

Claim 1 and a pharmaceutically acceptable formulation agent.

A pharmaceutical composition comprising the antibody of Claim 5, 6, or 7

and a pharmaceutically acceptable formulation agent.

A method of modulating or inhibiting angiopoietin-2 activity comprising

administering to a patient the isolated polypeptide of Claim 1.

A method of modulating or inhibiting angiopoietin-2 activity comprisihg

administering to a patient the antibody of Claim 5, 6, or 7.

A method of modulating at least one of vascular permeability or plasma
leakage in a mammal comprising administering to a mammal a

therapeutically effective amount of the isolated polypeptide of Claim 1.

A method of treating at least one of ocular neovascular disease, obesity,
hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease,
inflammatory disorders, atherosclerosis, endometriosis, neoplastic disease,
bone-related disease, or psoriasis in a mammal comprising administering a

therapeutically effective amount of an isolated polypeptide of Claim 1.

A method of modulating at least one of vascular permeability or plasma
leakage in a mammal comprising administering a therapeutically effective

amount of the antibody of Claim $, 6, or 7.

A method of treating at least one of ocular neovascular disease, obesity,
hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease,

inflammatory disorders, atherosclerosis, endometriosis, neoplastic disease,
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28.

29.

30.

31.

32.

33.

34.

35.
36.
37.

38.

bone-related disease, or psoriasis in a mammal comprising administering a

therapeutically effective amount of an antibody of Claim 5, 6, or 7.

A method of treating cancer in a mammal comprising administering a
therapeutically effective amount of an isolated polypeptide of Claim 1 and

a chemotherapeutic agent.

The method according to Claim 28 wherein the isolated polypeptide and

chemotherapeutic agent are administered simultaneously.

The method according to Claim 28 wherein the isolated polypeptide and

chemotherapeutic agent are not administered simultaneously.

A method of treating cancer in a mammal comprising administering a
therapeutically effective amount of an antibody of Claim 5, 6, or 7 and a

chemotherapeutic agent.

An isolated antibody that binds angiopoietin-2 comprising a CDR1 that
comprises an amino acid sequence as shown in any of SEQ ID NO: 69-104
or SEQ ID NO: 213.

An isolated antibody that binds angiopoietin-2 comprising a CDR2 that
comprises an amino acid sequence as shown in any of SEQ ID NO: 105-
143 or SEQ ID NO: 214.

An isolated antibody that binds angiopoietin-2 comprising a CDR3 that
comprises an amino acid sequence as shown in any of SEQ ID NO: 144-
198, SEQ ID NO: 212, or SEQ ID NO: 215.

A nucleic acid molecule encoding the antibody of Claim 32, 33, or 34.
A vector comprising the nucleic acid molecule of Claim 35.
A host cell containing the vector of Claim 36.

A method of detecting the level of angiopoietin-2 in a biological sample

comprising:
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39.

40.

41.

42.

43.

(a) contacting an isolated polypeptide of Claim 1 with said sample;

and

(b) determining the extent of binding of the specific binding agent to

said sample.

A method of detecting the level of angiopoietin-2 in a biological sample

comprising:

(a) contacting an antibody of Claim 32, 33, or 34 with said sarnple;i

and
(b) determining the extent of binding of the antibody to said sample.

An antibody comprising a heavy chain and a light chain, said heavy chain
comprising a heavy chain variable region selected from the group

consisting of:

SEQ ID NO: 1; SEQ ID NO: 3; SEQ ID NO: 5; SEQ ID NO: 7;
SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15;
SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO:
23; SEQ ID NO: 25; SEQ ID NO: 27; SEQ ID NO: 29; SEQ ID
NO: 31; SEQ ID NO: 33; SEQ ID NO: 35; SEQ ID NO: 37; SEQ
ID NO: 39; SEQ ID NO: 41; SEQ ID NO: 43; SEQ ID NO: 45;
SEQ ID NO: 47; SEQ ID NO: 49; SEQ ID NO: 51; SEQ ID NO:
53; SEQ ID NO: 55; SEQ ID NO: 57; SEQ ID NO: 59; SEQ ID
NO: 61; and antigen binding fragments thereof;

and said light chain comprising a light chain variable region comprising
the amino acid sequence of SEQ ID NO: 12, SEQ ID NO: 210, or SEQ ID
NO: 211, or an antigen binding fragment thereof. '

A nucleic acid molecule encoding the antibody according to Claim 40.
A vector comprising the nucleic acid molecule of Claim 41.

A host cell containing the vector of Claim 42.
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44,

45.
46.

47.

An antibody that specifically binds angiopoietin-2 comprising a heavy
chain and a light chain, wherein the light chain comprises a light chain
variable region comprising the amino acid sequence of SEQ ID NO: 12,
SEQ ID NO: 210, or SEQ ID NO: 211, or an antigen binding fragment
thereof.

A nucleic acid molecule encoding the antibody according to Claim 44.
A vector comprising the nucleic acid molecule of Claim 45.

A host cell containing the vector of Claim 46.
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<110>

<120>

<130>

<140>
<1l41>

<150>
<151>

<150>
<151>

<160>

<170>

<210>
<211>
<212>
<213>

<400>

Oliner,
Graham,

John
Kevin

SEQUENCE LISTING

Angiopoietin-2 Specific Binding Agents

04-881-T

TBD

2005-10-19

10/982, 440
2004-11-04

60/620, 161
2004-10-19

215

PatentIn version 3.3

1
123
PRT
Homo

1

Glu Val Gln

1

Ser

Gly

Ser

Lys

65

Leu

Ala

Trp

Leu

Met

Ala

50

Gly

Gln

Arg

Gly

Arg

His

35

Ile

Arg

Met

Asp

Gln
115

sapiens

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Gly

Val

Ser

Val

Gly

Thr

Ser

85

Leu

Thr

Glu

Cys

Arg

Ser

Ile

70

Leu

Asp

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Val

Gly

Ala

Ala

40

Gly

Arg

Ala

Asp

Thr
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Ile

105

Val

Gly

Gly

Gly

Thr

Asn

Asp

90

Leu

Ser

Val

Phe

Lys

Tyr

Ala

75

Thr

Thr

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Phe

Leu

45

Ala

Asn

Val

Pro

Pro

Ser

30

Glu

Asp

Ser

Tyr

Tyr
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Ala

PCT/US2005/037911

Arg

Tyr

Val

Val

Tyr

80

Cys

Tyr



WO 2006/045049

<210> 2
<211> 112
<212> PRT

<213> Homo
<400> 2
Asp Ile Val
1

Glu Pro Ala

Asn Gly Tyr
35

Pro Gln Leu
50

Asp Arg Phe
65

Ser Arg Val

Leu Gln Thr

<210> 3
<211> 123
<212> PRT

<213> Homo
<400> 3
Gln Val Gln
1

Ser Val Lys

Ala Ile Ser
35

Gly Gly Ile
50

Gln Gly Arg
65

sapiens

Met

Ser

20

Asn

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Pro

sapiens

Leu

Val

20

Trp

Ile

Val

Val

Ser

Val

Pro

Thr

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Gln

Cys

Arg

Ile

Ile
70

Ser

Cys

Asp

Leu

55

Gly

Asp

Phe

Ser

Lys

Gln

Phe

55

Thr

Pro

Arg

Trp

40

Gly

Ser

Val

Gly

Gly

Ala

Ala

40

Gly

Ala

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ala

Ser

25

Pro

Thr

Asp

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Glu

10

Gly

Gly

Ala

Glu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Val

Gly

Gln

Asn

Ser
75

Pro

Ser

Lys

Ala

60

Phe

Tyr

Lys

Lys

Thr

Tyr
60

Thr

Val

Leu

Pro

45

Ser

Thr

Cys

Val

Lys

Phe

Leu

45

Ala

Ser

Thr

Leu

30

Gly

Gly

Leu

Met

Glu
110

Pro

Ser

30

Glu

Gln

Thr

Pro

15

His

Gln

Val

Lys

Gln

95

Ile

Gly

15

Ser

Trp

Lys

Ala
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Gly

Ser

Ser

Pro

Ile

80

Ala

Lys

Ser

Tyr

Met

Phe

Tyr
80
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Val Val Gly Asp Phe Asp Trp Leu Ser Phe Phe Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 4
<211> 107
<212> PRT

<213> Homo sapiens
<400> 4
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln

1 5 10 15

Thr Ala Ser Ile Thr Cys Ser Gly Asp Lys Leu Gly Tyr Thr Tyr Thr
20 25 30

Ser Trp Phe Gln Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile -Phe
35 40 45

Gln Asp Phe Lys Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Met
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ala Trp Asp Ser Thr Thr Ala Val
85 90 95

Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu

100 105
-<210> 5
<211> 120
<212> PRT

<213> Homo sapiens
<400> 5
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30
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Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Asn Thr Ala Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Arg Glu Asp Thr Ala Met Val Phe Asn Tyr Trp Gly Gln
100 ‘ 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 6
<211> 111
<212> PRT

<213> Homo sapiens
<400> 6
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Gln

1 5 10 15

Lys Val Thr Val Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30

Tyr Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Asp Asn Asn Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu Gln
65 70 75 80

Thr Gly Asp Glu Ala Asp Tyr Tyr Cys Gly Thr Trp Asp Ser Ser Leu
85 90 95

Ser Ala Phe Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110
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<210> 7
<211> 122
<212> PRT
<213> Homo
<400> 7
Glu Val Gln
1
Ser Leu Arg
Gly Met His
35
Ser Tyr Ile
50
Lys Gly Arg
65
Leu Gln Met
Ala Arg Asp
Gly Gln Gly
115
<210> 38
<211> 112
<212> PRT
<213> Homo
<400> 8

Asp Ile Val

1

Glu Pro Ala

Asn Gly Tyr

35

Pro Gln Ile

50

sapiens

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Thr

Val

Ser

Val

Ser

Thr

Ser

85

Leu

Leu

sapiens

Met

Ser

20

Asn

Leu

Thr

Ile

Tyr

Ile

Gln

Cys

Arg

Ser

Ile

70

Leu

Asp

Val

Gln

Ser

Leu

Tyr

Ser

Ala

Gln
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95

Leu Gln Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 9
<211> 121
<212> PRT

<213> Homo sapiens
<400> 9

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 : 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Phe Ser Pro Phe Thr Glu Thr Asp Ala Phe Asp Ile Trp Gly
100 105 110

Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 10
<211> 112
<212> PRT

<213> Homo sapiens
<400> 10

Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Glin
1 5 10 15
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Lys Val Thr Ile Ser Cys Ser Gly Ser Asn Ser Asn Ile Gly Asn Asn
20 25 30

Phe Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Val Tyr Asp Asn Asn Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu Gln

Thr Gly Asp Glu Ala Asp Tyr Tyr Cys Gly Thr Trp Asp Ser Ser Leu
85 90 95

Ser Ala Ala Glu Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

100 105 110
<210> 11
<211> 122
<212> PRT

<213> Homo sapiens

<400> 11

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
100 105 110
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Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 ' 80

Met Glu Leu Ser Gly Leu Gly Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Ser Ser Asp Ala Ala Val Ala Gly Met Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 14
<211> 111
<212> PRT

<213> Homo sapiens
<400> 14

Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Gln

Asp Val Thr Ile Ser Cys Ser Gly Asn Asn Ser Asn Ile Gly Asn Asn
20 25 30

Tyr Val Ser Trp Tyr Gln Gln Val Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Val Tyr Asp Asn His Lys Arg Pro Ser Gly Ile Ser Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Asp Thr Ser Ala Thr Leu Asp Ile Thr Gly Leu Gln
65 70 75 80

Pro Gly Asp Glu Ala Asp Tyr Tyr Cys Gly Thr Trp Asp Thr Ser Leu
© 85 90 95

Ser Ala Asn Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 15
<211> 120
<212> PRT

<213> Homo sapiens
<400> 15

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
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Ser Ala Ser Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 17
<211> 123
<212> PRT

<213> Homo sapiens

<400> 17

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Pro Tyr Tyr Asp Phe Trp Ser Gly Pro Gly Gly Met Asp Val
100 105 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 18
<211> 112
<212> PRT

<213> Homo sapiens
<400> 18

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

11
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Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Brg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Ala
85 90 95

Leu Gln Thr Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100 105 110
<210> 19
<211> 121
<212> PRT

<213> Homo sapiens
<400> 19

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Phe Glu Ser Gly Tyr Trp Gly Asp Ala Phe Asp Ile Trp Gly
100 105 110

Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 20
<211> 106
<212> PRT

<213> Homo sapiens

12
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<400> 20

Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Lys Gln Tyr Ala
20 25 30

Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Lys Asp Ser Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser

Ser Ser Gly Thr Thr Val Thr Leu Thr Ile Ser Gly Val Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Ser Ser His Val Val
85 90 95

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

<210> 21
<211> 123
<212> PRT

<213> Homo sapiens
<400> 21

Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

13
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Ala Lys Gly Pro Val Asp Phe Asp Tyr Gly Asp Tyr Ala Ile Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 22
<211> 111
<212> PRT

<213> Homo sapiens
<400> 22

Gln Ser Val Leu Thr Gln Pro Ser Ser Val Ser Gly Ala Pro Gly Gln

Arg Val Thr Ile Ser Cys Thr Gly Gln Ser Ser Asn Ile Gly Ala Gly
20 25 30

Tyr Asp Val His Trp Tyr Gln Gln Phe Pro Gly Arg Ala Pro Lys Leu
35 40 45

Leu Ile Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu
65 70 75 80

Gln Pro Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser Arg
85 90 95

Leu Ser Gly Ser Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

100 105 110
<210> 23
<211> 123
<212> PRT

<213> Homo sapiens
<400> 23

Glu Val Gln Leu Val Asp Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

14
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Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 : 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Glu Thr Ile Ser Phe Ser Thr Phe Ser Gly Tyr Phe Asp Tyr
100 105 110

Trp Ala Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 24
<211> 110
<212> PRT

<213> Homo sapiens
<400> 24

Gln Ser Val Leu Thr Gln Pro Ser Ser Val Ser Glu Ala Pro Arg Gln

Arg Val Thr Ile Ser Cys Ser Gly Ser Ala Ser Asn Ile Gly Ala Asn
20 25 30 :

Gly Val Ser Trp Tyr His Gln Val Pro Gly Lys Ala Pro Arg Leu Leu
35 40 45

Leu Ser His Asp Gly Leu Val Thr Ser Gly Val Pro Asp Arg Leu Ser
50 55 60 ‘

Val Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu His
65 70 75 80

Ser Asp Asp Glu Gly Asp Tyr Tyr Cys Ala Val Trp Asp Asp Ser Leu
85 90 95

Asn Ala Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

100 105 110
<210> 25
<211> 124
<212> PRT

<213> Homo sapiens

15
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<400> 25
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Tyr Asp Phe Trp Ser Gly Tyr Ser Leu Asp Ala Phe Asp
100 105 110

Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 26
<211> 112
<212> PRT

<213> Homo sapiens

<400> 26

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

16
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Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Ala Tyr Tyr Cys Ala
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Thr

Val

Ser

75

Cys

Leu

Gly

Tyr

60

Thr

Ala

Tyr

Glu

Ser

Ser

Pro

60

Leu

Gln

Thr

Leu

45

Ala

Ser

Val

Pro

Ser

Ile

Pro

45

Asp

Thr

Ser

Val

Glu

Gln

Thr

Tyr

Phe
110

Ala

Ala

30

Thr

Arg

Ile

Tyr

Leu
110

Trp

Lys

Ala

Tyr

95

Asp

Gly

15

Ser

Asn

Phe

Ser

Asp
95
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Met

Leu

Tyr

80

Cys

Tyxr

Lys

Asn

Val

Ser

Gly

80

Ser
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<212> PRT
<213> Homo sapiens

<400> 53
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 54
<211> 111
<212> PRT

<213> Homo sapiens
<400> 54

Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Gln
1 5 ' 10 15

Lys Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30

Tyr Val Ser Trp Tyr Gln His Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Gly Asn Thr Asn Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ala Gly Leu Gln

33
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65 70 75 80

Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser Ser Leu
85 90 95

Ser Gly Ser Leu Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

100 105 110
<210> 55
<211> 123
<212> PRT

<213> Homo sapiens
<400> 55
Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Gly Tyr
20 25 30

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Glu Ile Asn His Ser Gly Ser Thr Asn Phe Asn Pro Ser Leu Lys
50 55 60

Ser Arg Ile Thr Ile Ser Val Asp Thr Ser Asn Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Arg Gly His Asp Trp Gly Met Gly Ile Gly Gly Ala Ala Tyr Asp Ile
100 105 110

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 56
<211> 108
<212> PRT

<213> Homo sapiens
<400> 56

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
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Glu

Phe

Ile

Gly

65

Ala

Leu

WO 2006/045049

Arg Ala Thr Leu

Leu

Tyr

50

Ser

Glu

Thr

<210>
<211>
<212>
<213>

<400>

Ala
35

Asp

Gly

Asp

Phe

57
112
PRT
Homo

57

Gln Val Gln

Ser

Tyr

Val

Lys

65

Leu

Met

Leﬁ

Ala

Ser

50

Gly

Gln

Thr

<210>
<211>

Arg

Met

35

Val

Arg

Met

Asp

58
110

20

Trp

Thr

Ser

Ser

Gly
100

Tyr

Ser

Gly

Ala

85

Gly

sapiens

Leu

Leu

20

Thr

Ile

Phe

Asn

Tyr
100

Val

Ser

Trp

Arg

Thr

Gly

Tyr

Ser

Gln

Thr

Thr

70

Val

Gly

Glu

Cys

Val

Ser

Ile

70

Leu

Trp

Cys

Gln

Arg

55

Asp

Tyr

Thr

Ser

Ala

Arg

Asn

55

Ser

Arg

Gly

Arg

Lys

40

Ala

Phe

Tyr

Lys

Ala

Gln

40

Gly

Arg

Ala

Gln

Ala

25

Ala

Thr

Thr

Cys

Val
105

Gly

Ser

25

Ala

Asp

Glu

Gly
105

Ser

Gly

Gly

Leu

Gln

90

Glu

Gly

10

Gly

Pro

Thr

Asn

Asp

90

Thr

35

Gln

Gln

Ile

Thr

75

Gln

Ile

Leu

Phe

Gly

Asp

Ser

75

Thr

Leu

Ser

Ala

Ala

60

Ile

Tyr

Lys

Val

Thr

Lys

Tyr

Lys

Ala

Val

Val

Pro

45

Asp

Ser

Asp

Gln

Phe

Gly

45

Ala

Asn

Val

Thr

Ser

30

Arg

Arg

Arg

Phe

Pro

Phe

30

Leu

Asp

Thr

Tyr

Val
110

Ser

Leu

Phe

Leu

Ser
95

Gly

15

Ser

Glu

Phe

Leu

Tyr

95

Ser
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Ser
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Ser
Glu

80

Pro

Gly
Thr
Trp
Val
Tyr
80

Cys

Ser
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<212> PRT
<213> Homo sapiens

<400> 58
Asn Phe Met Leu Thr

1 5

Thr.Val Thr Ile Ser
20

Tyr Val Gln Trp Tyr
35

Ile Tyr Glu Asp Asn
50

Gly Ser Ile Asp Ser

65
Leu Lys Thr Glu Asp
85
Ser Thr Trp Val Phe
100

<210> 59

<211> 123

<212> PRT

<213> Homo sapiens
<400> 59

Glu Val Gln Leu Leu

Ser Leu Arg Leu Ser
20

Ala Met Ser Trp Val
35

Ser Ala Ile Ser Gly
50

Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

Gln

Cys

Gln

Gln

Ser

70

Glu

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Pro

Thr

Gln

Arg

55

Ser

Ala

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

His

Gly

Arg

40

Pro

Asn

Asp

Gly

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Ser

25

Pro

Ser

Ser

Tyr

Thr
105

Gly

Ser

25

Pro

Ser

Asp

Glu

Val

10

Gly

Gly

Gly

Ala

Tyr

90

Lys

Gly

10

Gly

Gly

Thr

Asn

Asp

36

Ser

Gly

Ser

Val

Ser

75

Cys

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

Ser

Ala

Pro

60

Leu

Gln

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Ser

Ile

Pro

45

Asp

Thr

Ser

Val

Gln

Phe

Leu

45

Ala

Asn

Val

Pro

Ala

30

Thr

Arg

Ile

Tyr

Leu
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly

15

Ser

Thr

Phe

Ser

Asp
95

Gly

15

Ser

Trp

Ser

Leu

Tyr
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Lys

Asn

Val

Ser

Gly

80

Ser

Gly

Tyr

Val

Val

Tyr

80

Cys
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Ala Lys Glu

Trp Gly Gln

<210>
<211>
<212>
<213>

<400>

Gln

Ser

Asn

Met

Ser

65

Gln

Ser

Ser

Ile

Tyr

Ile

50

Gly

Ala

Thr

<210>
<211>
<212>
<213>

<400>

115

60
110
PRT
Homo
60

Ala

Thr

Val
35

Tyr

Ser

Glu

Leu

6l
122
PRT
Homo

61

Gln Val GIn

1

Ser Val Lys

85

90 95
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Thr Ile Ser Phe Ser Thr Phe Ser Gly Tyr Phe Asp Tyr

100

Gly

Thr

sapiens

Leu

Ile

20

Ser

Lys

Gln

Asp

Gly
100

Thr

Ser

Trp

Val

Ser

Glu

85

Phe

sapiens

Leu Val

Val
20

Ser

105 110

Leu Val Thr Val Ser Ser

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Pro

Thr

Gln

Asn

55

Asn

Asp

Gly

120

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Ser Val Ser Gly Ser Pro Gly
10 15

Thr Ser Ser Asp Val Gly Gly
25 30

His Pro Gly Lys Ala Pro Lys
45

Pro Ser Gly Leu Ser Asn Arg
60

Ala Ser Leu Thr Ile Ser Gly
75

Tyr Cys Ser Ser Tyr Thr Ser
920 95

Thr Lys Leu Thr Val Leu
105 110

Gln

Tyr

Leu

Phe

Leu

80

Ser

Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

10 15

Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

25 30
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Asp

Gly

Gln

65

Met

Ala

Gly

WO 2006/045049

Ile

Trp

50

Gly

Glu

Lys

Gln

<210>
<211>
<212>
<213>

<400>

Asn
35

Met

Arg

Leu

Glu

Gly
115

62
107
PRT
Homo

62

Glu Ile Val

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Arg

Ala

Asp

50

Gly

Asp

Phe

<210>
<211>

Ala

Trp

35

Ala

Ser

Phe

Gly

63
106

Trp:

Asn

Val

Ser

Ile

100

Thr

Val

Pro

Thr

Ser

85

Ala

Thr

sapiens

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Arg

Asn

Met

70

Leu

Val

Val

Gln

Ser

Gln

Arg

Asp

70

Tyr

Thr

Gln

Ser

55

Thr

Arg

Ala

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Ala

40

Gly

Arg

Ser

Gly

Val
120

Pro

Arg

Pro

40

Thr

Thr

Cys

Val

Thr

Asn

Asn

Glu

Thr

105

Ser

Gly

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Gly

Thr

Thr

Asp

80

Arg

Ser

Thr

10

Ser

Gln

Ile

Thr

His

90

Ile

38

Gln

Ser
75

Thr

Tyr

Leu

Gln

Ala

Pro

Ile

75

Arg

Lys

Gly

Tyr

60

Ile

Ala

Gly

Ser

Ser

Pro

Gly

Ser

Ile

Leu

45

Ala

Ser

Val

Met

Leu

Ile

Arg

45

Arg

Asn

Asn

Glu

Gln

Thr

Tyr

Asp
110

Ser

Ser

30

Leu

Phe

Leu

Trp
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Trp Met

Lys Phe

Ala Tyr
80

Tyr Cys
95

Val Trp

Pro Gly
15

Thr Phe

Leu Ile

Ser Gly

Glu Pro

80

Pro Leu
95
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<212> PRT
<213> Homo sapiens

<400> 63
Gly Gln Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser

1 5 10 15

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45

Val Lys Ala Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val
85 80 95

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

100 105
<210> 64
<211> 106
<212> PRT

<213> Homo sapiens
<400> 64

Gly Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
35 40 45

Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val
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Glu Lys

<210>
<211>
<212>
<213>
<400>
Gly Gln
1

Glu Glu

Phe Tyr

Val Lys
50

Lys Tyr
65

Ser His

Glu Lys

<210>
<211>
<212>
<213>
<400>
Gly Gln
1

Glu Glu

Phe Tyr

Thr

65
106
PRT
Homo

65

Pro

Leu

Pro

35

Ala

Ala

Lys

Thr

66
106
PRT
Homo
66

Pro

Leu

Pro
35

Val
100

85

Ala

sapiens

Lys

Gln

20

Gly

Gly

Ala

Ser

Val
100

Ala

Ala

Ala

Val

Ser

Tyr

85

Ala

sapiens

Lys

Gln
20

Gly

Ala

Ala

Ala

90

Pro Thr Glu Cys Ser

Alé Pro
Asn Lys
Val Thr
Glu Thr

55

Ser Tyr
70

Ser Cys

Pro Thr

Ala Pro

Asn Lys

Val Thr

Ser

Ala

Val

40

Thr

Leu

Gln

Glu

Ser

Ala

Val
40

105

Val Thr Leu Phe
10

Thr Leu Val Cys
25

Ala Trp Lys Ala

Thr Pro Ser Lys
60

Ser Leu Thr Pro
75

Val Thr His Glu
90

Cys Ser
105

Val Thr Leu Phe
10

Thxr Leu Val Cys
25

Pro

Leu

Asp

45

Gln

Glu

Gly

Pro

Leu

Pro

Ile

30

Ser

Ser

Gln

Ser

Pro

Val
30
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95

Ser Ser
15

Ser Asp

Ser Pro

Asn Asn

Trp Lys
80

Thr Val
95

Ser Ser
15

Ser Asp

Ala Trp Lys Ala Asp Gly Ser Pro

40

45
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Val Lys Val Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys Arg Val Thr His Glu Gly Ser Thr Val
85 90 95

Glu Lys Thr Val Ala Pro Ala Glu Cys Ser
100 105

<210> 67
<211> 107
<212> PRT

<213> Homo sapiens
<400> 67

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45 :

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 68
<211> 330
<212> PRT

<213> Homo sapiens
<400> 68

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15
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Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

WO 2006/045049

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyxr

Asp

195

Leu

Arg

Lys

Gly Gly Thr

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln
245

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thx

Asn

Pro

Gln

230

Val

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys
250

42

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe
255
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Tyr
Ser
Ser
Thr
80
Lys
Cys
Pro
Cys
Trp
160
Glu_
Leu
Asn
Gly
Glu

240

Tyr
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Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

325 330
<210> 69
<211> 5
<212> PRT

<213> Homo sapiens
<400> 69

Ser Tyr Gly Met His

1 5
<210> 170

<211> 16

<212> PRT

<213> Homo sapiens
<400> 70

Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp

1 ) 5 10 15
<210> 71

<211> 5

<212> PRT

<213> Homo sapiens
<400> 71

Ser Tyr Ala Ile Ser

1 5
<210> 72

<211> 11

<212> PRT

<213> Homo sapiens
<400> 72

Ser Gly Asp Lys Leu Gly Tyr Thr Tyr Thr Ser
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<210>
<211>
<212>
<213>

<400>

73
13
PRT
Homo

73

Ser Gly Ser

1

<210>
<211>
<212>
<213>

<400>

74
16
PRT
Homo

74

Arg Ser Ser

1

<210>
<211>
<212>
<213>

<400>

75
13
PRT
Homo

75

Ser Gly Ser

1

<210> 176
<211> 13
<212> PRT
<213> Homo
<400> 76
Ser Gly Asn
1

<210> 77
<211> 13
<212> PRT
<213> Homo
<400> 77
Ser Gly Ser
1

<210> 78
<211> 11
<212> PRT

5

sapiens

Ser Ser
5

sapiens

10

Asn Ile Gly Asn Asn Tyr Val Ser
10
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Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asn

5

sapiens

Asn Ser
5

sapiens

Asn Ser
5

sapiens

Ser Ser

10

Asn Ile Gly Asn Asn Phe Val Ser
10

Asn Ile Gly Asn Asn Tyr Val Ser
10

Asn Ile Gly Ala Asn Tyr Val Ser
10

44
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<213> Homo

<400> 78
Ser Gly Asp
1

<210> 79
<211> 14
<212> PRT

<213> Homo

<400> 79
Thr Gly Gln
1

<210> 80
<211> 5
<212> PRT

<213> Homo
<400> 80

Ser Tyr Ala
1

<210> 81
<211> 13
<212> PRT

<213> Homo
<400> 81

Ser Gly Ser
1

<210> 82
<211> 5
<212> PRT

<213> Homo
<400> 82

Ser Tyr Ala
1

<210> 83
<211> 5
<212> PRT

<213> Homo
<400> 83

Gly Tyr Tyr
1

sapiens

Ala Leu
5

sapiens

Ser Ser Asn Ile Gly Ala Gly Tyr Asp Val His

5

sapiens

Met Ser
5

sapiens

Ala Ser

sapiens

Met His

sapiens

Trp Ser

Pro Lys Gln Tyr Ala Tyr
10

10

Asn Ile Gly Ala Asn Gly Val Ser
10

45
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<210> 84
<211> 12
<212> PRT

<213> Homo
<400> 84

Arg Ala Ser
1

<210> 85
<211> 5
<212> PRT

<213> Homo

<400> 85

Glu Ser Ser
1

<210> 86
<211> 14
<212> PRT

<213> Homo
<400> 86

Thr Gly Thr
1

<210> 87
<211> 13
<212> PRT

<213> Homo
<400> 87

Ser Gly Ser
1

<210> 88
<211> 13
<212> PRT

<213> Homo
<400> 88

Thr Arg Ser
1

<210> 89
<211> 7
<212> PRT

<213> Homo

sapiens

Gln Ser Val Ser Ser Ser Ser Leu Ala
5 10

sapiens

Met His
5

sapiens

Asn Ser Asp Ile Gly Ser Tyr Pro Phe Val Ser
5 10

sapiens

Ser Ser Asn Ile Gly Asn Asn Ala Val Asn
5 10

sapiens

Gly Gly Gly Ile Gly Ser Ser Phe Val His
5 10

sapiens
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<400> 89

Ser Asn Ser Ala Ala Trp Asn

1 5
<210> 90

<211> 13

<212> PRT

<213> Homo sapiens
<400> 90

Thr Arg Ser Ser Gly Ser Ile Ala Thr Asn Tyr Val Gln

1 5 10
<210> 91

<211> 5

<212> PRT

<213> Homo sapiens

<400> 91

Asp Tyr Glu Met Asn
1 5
<210> 92

<211> 16

<212> PRT

<213> Homo sapiens
<400> 92

Arg Ser Ser Gln Ser Leu Leu His Ser Lys Gly Asp Asn Tyr Leu Asp

1 5 10 15
<210> 93

<211> 5

<212> PRT

<213> Homo sapiens

<400> 93

Ser Tyr Gly Ile Ser
1 5
<210> 94

<211> 17

<212> PRT

<213> Homo sapiens
<400> 94

Arg Ser Ser Gln Ser Leu Leu Asp Ser Asp Asp Gly Lys Thr Tyr Leu
1 5 10 15
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Asp

<210>
<211>
<212>
<213>

<400>

95

PRT
Homo

95

Ser Tyr Asp

1

<210>
<211>
<212>
<213>

<400>

96
16
PRT
Homo

96

Arg Ser Ser

1

<210>
<211>
<212>
<213>

<400>

97

PRT
Homo

97

Ser His Ala

1

<210>
<211>
<212>
<213>

<400>

98
13
PRT
Homo

98

Thr Arg Ser

1

<210>
<211>
<212>
<213>

<400>

99
12
PRT
Homo

99

Arg Ala Ser

1

<210>

100

sapiens

Leu Asn
5

sapiens

PCT/US2005/037911

Gln Ser Leu Val His Glu Asp Gly Asn Thr Tyr Leu Asn

5

sapiens

Ile Ser

sapiens

Ser Gly Ser Ile Ala Ser Asn Tyr Val Gln

5

sapiens

Gln Ser Val Ser Ser Ser Phe Leu Ala

5

10

10

10

48
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<211> 6
<212> PRT
<213> Homo sapiens
<400> 100
Ser Thr Tyr Ala Met
1 5
<210> 101
<211> 13
<212> PRT
<213> Homo sapiens
<400> 101
Thr Gly Ser Gly Gly
1 5
<210> 102
<211> 14
<212> PRT
<213> Homo sapiens
<400> 102
Thr Gly Thr Ser Ser
1 5
<210> 103
<211> 5
<212> PRT
<213> Homo sapiens
<400> 103

Ser Tyr Asp Ile Asn

1

<210>
<211>
<212>
<213>

<400>

104
11
PRT
Homo

104

5

sapiens

Thr

Ser Ile Ala Ser Asn Tyr Val Gln
10

Asp Val Gly Gly Tyr Asn Tyr Val Ser
10

Arg Ala Ser Gln Ser Ile Ser Thr Phe Leu Ala

1

<210>
<211>
<212>
<213>

<400>

105
17
PRT
Homo

105

5

sapiens

10

49

PCT/US2005/037911



WO 2006/045049 PCT/US2005/037911

Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly

<210> 106

<211> 7

<212> PRT

<213> Homo sapiens
<400> 106

Leu Gly Ser Asn Arg Ala Ser

1 5
<210> 107

<211> 17

<212> PRT

<213> Homo sapiens
<400> 107

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 108

<211> 7

<212> PRT

<213> Homo sapiens
<400> 108

Gln Asp Phe Lys Arg Pro Ser

1 5
<210> 109

<211> 17

<212> PRT

<213> Homo sapiens

<400> 109

Gly Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 110
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<211> 7
<212> PRT
<213> Homo sapiens

<400> 110

Asp Asn Asn Lys Arg Pro Ser

1 5
<210> 111

<211> 17

<212> PRT

<213> Homo sapiens

<400> 111

Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 112

<211> 7

<212> PRT

<213> Homo sapiens
<400> 112

Asp Asn His Lys Arg Pro Ser

1 5
<210> 113

<211> 7

<212> PRT

<213> Homo sapiens
<400> 113

Asn Asn Asn Lys Arg Pro Ser

1 5
<210> 114

<211> 17

<212> PRT

<213> Homo sapiens
<400> 114

Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly
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<210>
<211>
<212>
<213>

<400>

115
7
PRT
Homo

115

Lys Asp Ser

1

<210>
<211>
<212>
<213>

<400>

116
17
PRT
Homo

116

Val Ile Ser

1

Gly

<210>
<211>
<212>
<213>

<400>

117
7
PRT
Homo

117

Gly Asn Ser

1

<210> 118
<211> 7
<212> PRT
<213> Homo
<400> 118
His Asp Gly
1

<210> 119
<211> 17
<212> PRT
<213> Homo
<400> 119

Trp Ile Asn

1

Gly

sapliens

Glu Arg

sapiens

Tyr Asp

sapiens

Asn Arg
5

sapiens

Leu Val

sapiens

Pro Ser

PCT/US2005/037911

Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys

Pro Ser

Thr Ser

10

15

Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gln Lys Phe Gln

5

10

52
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<210>
<211>
<212>
<213>

<400>

Leu Ala Ser

1

<210>
<211>
<212>
<213>

<400>

Glu Ile Asn

1

<210>
<211>
<212>
<213>

<400>

Ala Ala Ser

1

120

-

PRT

Homo sapiens

120

5

121 °

16

PRT

Homo sapiens

121

5

122

7

PRT

Homo sapiens

122

5

<210> 123

<211> 17

<212> PRT

<213> Homo sapiens
<400> 123

Gly Phe Asp

1 5
Gly

<210> 124

<211> 7

<212> PRT

<213> Homo sapiens
<400> 124

Asp Val Ser Asn Arg Pro Ser

1

5

Asn Arg Ala Ser

Ser Arg Ala Thr

53
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His Ser Gly Ser Thr Asn Phe Asn Pro Ser Leu Lys Ser
10

Pro Glu His Gly Glu Thr Ile Tyr Ala Gln Lys Phe Gln
10
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<210> 125
<211> 7
<212> PRT

<213> Homo sapiens

<400> 125

Leu Gly Ser Ser Arg Ala Ser
1 5

<210> 126

<211> 7

<212> PRT

<213> Homo sapiens
<400> 126

Tyr Asp Asp Leu Leu Pro Ser

1 5
<210> 127

<211> 17

<212> PRT

<213> Homo sapiens
<400> 127

Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly

<210> 128

<211> 17

<212> PRT

<213> Homo sapiens
<400> 128

Asp Asp Asn Gln Arg Pro Thr

1 5
<210> 129

<211> 18

<212> PRT

<213> Homo sapiens
<400> 129

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Ser Asp Tyr Ala Val Ser Leu
1 5 10 15

Arg Gly
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<210>
<211>
<212>
<213>

<400>

130
-
PRT
Homo

130

Glu Asp Asn

1

<210>
<211>
<212>
<213>

<400>

131
17
PRT
Homo

131

Tyr Ile Ile

1

Gly

<210>
<211>
<212>
<213>

<400>

132
-
PRT
Homo

132

Leu Gly Ser

1

<210>
<211>
<212>
<213>

<400>

133
17
PRT
Homo

133

Trp Ile Ser

1

Gly

<210>
<211>
<212>
<213>

<400>

134
7
PRT
Homo

134

sapiens

Gln Arg Pro Ser
5

sapiens

PCT/US2005/037911

Gly Ser Gly Lys Thr Ile Phe Tyr Ala Asp Ser Val Lys

5

sapiens

His Arg Ala Ser
5

sapiens

10

15

Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Leu Gln

5

sapiens

10
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15
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Thr Thr Ser Ser Arg Ala Ser

1 5
<210> 135

<211> 17

<212> PRT

<213> Homo sapiens

<400> 135

Trp Met Asn Pro Thr Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 136

<211> 7

<212> PRT

<213> Homo sapiens
<400> 136

Lys Ile Ser Lys Arg Phe Ser

1 5
<210> 137

<211> 7

<212> PRT

<213> Homo sapiens
<400> 137

Glu Asp Lys Gln Arg Pro Ser

1 5
<210> 138

<211> 7

<212> PRT

<213> Homo sapiens

<400> 138

Gly Asn Thr Asn Arg Pro Ser
1 5

<210> 139

<211> 7

<212> PRT

<213> Homo sapiens
<400> 139 -

Asp Thr Ser Thr Arg Ala Thr
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1

<210> 140
<211> 16

<212> PRT

<213> Homo
<400> 140

Val Ile Arg
1

<210> 141
<211> 7
<212> PRT

<213> Homo
<400> 141

Lys Val Asn
1

<210> 142
<211> 17
<212> PRT

<213> Homo
<400> 142

Trp Met Asn
1

Gly

<210> 143
<211> 7
<212> PRT

<213> Homo
<400> 143

Asp Ala Ser
1

<210> 144
<211> 14
<212> PRT

<213> Homo
<400> 144

Asp Leu Leu
1

sapiens

PCT/US2005/037911

Ser Asn Gly Gly Thr Asp Tyr Ala Asp Phe Val Lys Gly

5

sapiens

Asn Arg Pro Ser
5

sapiens

10

15

Pro Asn Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe Gln

5

sapiens

Asn Arg Ala Thr
5

sapiens

Asp Tyr Asp Ile Leu Thr Gly Pro Tyr Ala Tyr

5

10

10

57
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<210> 145
<211> 9
<212> PRT _
<213> Homo sapiens
<400> 145

Met Gln Ala

1

<210> 146
<211> 14
<212> PRT
<213> Homo
<400> 146
Gly Val Val
1

<210> 147
<211> 10
<212> PRT
<213> Homo
<400> 147

Gln Ala Trp

1

<210> 148
<211> 11
<212> PRT
<213> Homo
<400> 148
Asp Arg Glu
1

<210> 149
<211> 12
<212> PRT
<213> Homo
<400> 149

Gly Thr Trp

1

<210>
<211>
<212>
<213>

150
13
PRT
Homo

Leu Gln Thr Pro Pro Thr
5

sapiens

Gly Asp Phe Asp Trp Leu Ser Phe Phe Asp Tyr

5

sapiens

10

Asp Ser Thr Thr Ala Val Val

5

sapiens

Asp Thr Ala Met Val Phe Asn Tyr

5

sapiens

Asp Ser Ser Leu Ser Ala Phe Trp Val

5

sapiens

10

10

10

58
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<400> 150

Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr
1 5 10

<210> 151

<211> 9

<212> PRT

<213> Homo sapiens

<400> 151

Met Gln Gly Leu Gln Thr Pro Pro Thr
1 5

<210> 152

<211> 12

<212> PRT

<213> Homo sapiens

<400> 152

Phe Ser Pro Phe Thr Glu Thr Asp Ala Phe Asp Ile
1 5 10

<210> 153

<211> 13

<212> PRT

<213> Homo sapiens
<400> 153

Gly Thr Trp Asp Ser Ser Leu Ser Ala Ala Glu Val Val

1 5 10
<210> 154

<211> 9

<212> PRT

<213> Homo sapiens
<400> 154

Met Gln Gly Thr His Trp Pro Pro Thr

1 5
<210> 155

<211> 10

<212> PRT

<213> Homo sapiens
<400> 155

Gly Ser Ser Asp Ala Ala Val Ala Gly Met
1 5 10
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<210> 156
<211> 12
<212> PRT
<213> Homo
<400> 156
Gly Thr Trp
1

<210> 157
<211> 11
<212> PRT
<213> Homo
<400> 157

Ala Val Pro

1

<210>
<211>
<212>
<213>

<400>

158
12
PRT
Homo

158

Gly Ala Trp

1

<210>
<211>
<212>
<213>

<400>

159
14
PRT
Homo

159

Pro Tyr Tyr

1

<210>
<211>
<212>
<213>

<400>

160
9
PRT
Homo

160

Met Gln Ala

1

<210>
<211>
<212>
<213>

<400>

161
12
PRT
Homo

161

sapiens

Asp Thr Ser Leu Ser Ala Asn Trp Val

5

sapiens

Gly Thr Glu Asp Ala Phe Asp Ile

5

sapiens

Asp Ser Ser Leu Ser Ala Ser Trp Val

5

sapiens

Asp Phe Trp Ser Gly Pro Gly Gly Met Asp Val

5

sapiens

Leu Gln
5

sapiens

Thr Pro Leu Thr

10

10

10

10

60
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Phe Glu Ser Gly Tyr Trp Gly Asp Ala Phe Asp Ile

1 5 10
<210> 162

<211> 9

<212> PRT

<213> Homo sapiens
<400> 162

Gln Ser Ala Asp Ser Ser His Val Val

1 5
<210> 163

<211> 14

<212> PRT

<213> Homo sapiens
<400> 163

Gly Pro Val Asp Phe Asp Tyr Gly Asp Tyr Ala Ile Asp Tyr

1 5 10
<210> 164

<211> 11

<212> PRT

<213> Homo sapiens
<400> 164

Gln Ser Tyr BAsp Ser Arg Leu Ser Gly Ser Val

1 5 10
<210> 165

<211> 14

<212> PRT

<213> Homo sapiens
<400> 165

Glu Thr Ile Ser Phe Ser Thr Phe Ser Gly Tyr Phe Asp Tyr

1 5 10
<210> 166

<211> 11

<212> PRT

<213> Homo sapiens
<400> 166

Ala Val Trp Asp Asp Ser Leu Asn Ala Val Val
1 5 10

<210> 167
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<211> 15
<212> PRT
<213> Homo sapiens

<400> 167

Gly Tyr Asp Phe Trp Ser Gly Tyr Ser Leu Asp Ala Phe Asp Ile

1 . 5 10 15
<210> 168

<211> 14

<212> PRT

<213> Homo sapiens
<400> 168

Gly Val Asp Asp Tyr Gly Gly Asn Ser Trp Ala Phe Asp Ile

1 5 10
<210> 169
<211> 19
<212> PRT

<213> Homo sapiens

<400> 169

Ser Ala Ser Asp His Tyr Tyr Asp Ser Ser Gly Tyr Tyr Ser Asp Ala
1 5 10 15

Phe Asp Ile

<210> 170

<211> 9

<212> PRT

<213> Homo sapiens
<400> 170

Met Gln Thr Leu Gln Ile Pro Ile Thr *

1 5
<210> 171

<211> 15

<212> PRT

<213> Homo sapiens
<400> 171

Gly His Asp Trp Gly Met Gly Ile Gly Gly Ala Ala Tyr Asp Ile

1 5 10 15
<210> 172

<211> 9

<212> PRT
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<213> Homo sapiens
<400> 172

Gln His Tyr Gly Ser Ser Pro Arg Thr

1 5
<210> 173
<211> 13
<212> PRT

<213> Homo sapiens
<400> 173

Gly Val Gln Val Thr Ser Gly Tyr His Tyr Phe Asp His

1 5 10
<210> 174

<211> 10

<212> PRT

<213> Homo Sapiens
<400> 174

Ser Ser Phe Thr Met Asn Ser Phe Val Ile

1 5 ' 10
<210> 175

<211> 16

<212> PRT

<213> Homo sapiens
<400> 175

Ser Pro Ile Tyr Tyr Asp Ile Leu Thr Gly Ile Asp Ala Phe Asp Ile

1 5 10 15
<210> 176

<211> 9

<212> PRT

<213> Homo sapiens
<400> 176

Met Gln Ala Leu Asp Thr Pro Pro Thr

1 5
<210> 177

<211> 11

<212> PRT

<213> Homo sapiens
<400> 177

Asp Pro Ile Pro Ser Gly Trp Tyr Phe Asp Leu
1 5 10
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<210>
<211>
<212>
<213>

<400>

178
11
PRT
Homo

178

Ala Thr Trp

1

<210> 179
<211> 13
<212> PRT
<213> Homo
<400> 179
Glu Val Gly
1

<210> 180
<211> 9
<212> PRT
<213> Homo
<400> 180

Gln Ser Ser

1

<210>
<211>
<212>
<213>

<400>

181
8
PRT
Homo

181

Asp Arg Gly

1

<210>
<211>
<212>
<213>

<400>

182
9
PRT
Homo

182

Gln Ser Tyr

1

<210>
<211>
<212>
<213>

183
13
PRT
Homo

sapiens

Asp Asp Ser Leu Ser Gly Trp Val

5

sapiens

Asn Tyr Tyr Asp Ser Ser Gly Tyr Gly Tyr

5

sapiens

His Ser Thr Ala Val Val
5

sapiens

Gly Tyr Ile Asp Ser
5

sapiens

Gly Asp Asn Asn Trp Val
5

sapiens

10

10

64
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<400> 183
Gly Gly Gly
1

<210> 184
<211> 16
<212> PRT

<213> Homo
<400> 184

Asp Arg Gly
1

<210> 185
<211> 9
<212> PRT

<213> Homo

<400> 185

Met Gln Ala
1

<210> 186
<211> 11
<212> PRT

<213> Homo
<400> 186

Asp Pro Pro
1

<210> 187
<211> 9
<212> PRT

<213> Homo

<400> 187

Met Gln Ser
1

<210> 188
<211> 11
<212> PRT

<213> Homo
<400> 188

Ser Arg Leu
1

Ser Ala
5

sapiens

Ile Ala
5

sapiens

Thr Gln

sapiens

Ser Gly

sapiens

Thr Arg

sapiens

Glu Trp

Tyr Tyr Leu Asn Thr Ser Asp Ile
10

PCT/US2005/037911

Ala Arg Ser Ala Tyr Tyr Tyr Gly Met Asp Val

10

Phe Pro Tyr Thr

Gly Trp Glu Phe Asp Tyr
10

Phe Pro Arg Thr

Leu Leu Tyr Leu Asp Tyr
10

65

15
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<210>
<211>
<212>
<213>

<400>

189
9
PRT
Homo

189

Gln Ser Tyr

1

<210> 190
<211> 14
<212> PRT
<213> Homo
<400> 190
Gly Gly Ser
1

<210> 191
<211> 9
<212> PRT
<213> Homo
<400> 191

Gln Ser Tyr

1

<210>
<211>
<212>
<213>

<400>

192
12
PRT
Homo

192

Gln Ser Tyr

1

<210>
<211>
<212>
<213>

<400>

193
9
PRT
Homo

193

Gln Gln Tyr

1

<210>
<211>
<212>
<213>

194

PRT
Homo

sapiens

Asn Ser
)

sapiens

Pro Tyr Gly Gly Tyr Ala Tyr Pro Phe Asp Tyr

5

sapiens

Arg Gly Val Met

Asp Ser Asn Ile Trp Val

5

sapiens

Asp Ser

sapiens

Asp Phe
5

sapiens

Ser Leu Ser Gly Ser Leu Val

Ser Pro Leu Thr

10

10

66
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<400>

194

Asp Tyr Tyr

1

<210>
<211>
<212>
<213>

<400>

Gln Ser Tyr

1

<210>
<211>
<212>
<213>

<400>

Ser Ser Tyr

1

<210>
<211>
<212>
<213>

<400>

Glu Ile Ala

1

<210>
<211>
<212>
<213>

<400>

Gln His Arg

1

<210>
<211>
<212>
<213>

<220>
223>

<220>
221>
<222>

195
9
PRT
Homo sapiens
195
Asp Ser
5
196
10
PRT
Homo sapiens
196
Thr Ser
5
197
13
PRT
Homo sapiens
197
Val Ala
5
198
9
PRT
Homo sapiens
198
Ile Asn
5
199
17
PRT
Artificial
CDR1 Region

misc_feature

(1).

- (1)

Ser Thr Trp Val

Ser Ser Thr Leu Gly
10

Gly Thr Arg Tyr Gly Met Asp Val

Trp Pro Leu Thr

10
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<223> Xaa is R, 8, T, G, E, or D.

<220>

<221> misc_feature

<222> (2)..(2).

<223> Xaa is S, G, A, R, N, T, Y, or H.

<220>

<221> nmnisc_feature

<222>  (3)..(3)

<223> Xaa is S, D, N, Q, T, Y, A, G, or E.

<220>
<221> misc_feature
<222>  (4)..(4)

<223> Xaa is Q, X, 8§, N, A, G, I, M, W, or L.

<220> .

<221> misc_feature

<222> (5)..(5)

<223> Xaa is S, L, G, A, M, H, or N.

<220>

<221> misc_feature

222> (6)..(6)

<223> ¥Xaa is L, G, N, P, V, D, W, §, T, I, or absent.

<220>

<221> misc feature

222> (T7)..(T)

<223> Xaa is L, Y, I, K, S, N, V, or absent.

<220>

<221> misc feature

<222> (8)..(8)

<223> Xaa is H, T, G, Q, S, A, D, or absent.

<220>

<221> misc_feature

<222>  (9)..(9)

<223> ¥Xaa is S, ¥, N, A, T, E, G, F, or absent.

<220>

<221> misc_feature

<222>  (10)..(10)

<223> Xaa is N, T, A, G, S, Y, K, D, F, L, or absent.

<220>
<221> misc_feature
<222> (11)..(11)

<223> ¥Xaa is G, S, Y, F, L, p, A, F, D, N, or absent.

<220>

<221> misc_feature

<222> (12)..(12)

<223> Xaa is Y, V, D, A, F, G, N, or absent.

<220>
<221> misc_feature
<222> (13)..(13)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Xaa is N, S,

misc_feature
(14)..(14)
Xaa is Y, H,

misc_feature
(15)..(15)
Xaa is L, Y,

misc_feature
(16)..(16)
Xaa is D, N,

misc_feature
(17)..(17)
Xaa is D, or

199

Xaa Xaa Xaa Xaa Xaa

1

Xaa

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5
200
18
PRT
Artificial

CDR2 Region

misc_feature
(1)..(1)
Xaa is L, Q,

misc_feature
(2)..(2)
Xaa is G, D,

misc_ feature
(3)..(3)
Xaa is S, F,

nisc_feature
(4)..(4)
Xaa is N, K,

S,

or

L,

H,

T,

Q,

K,

T,

or absent.

or absent.

absent.

or absent

absent.

PCT/US2005/037911

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
10

D,

N,

L,

G,

S,

D,

Q,

I,

K,

F,

T,

or

I,

G,

69

W,

Y,

Y,

R, V,

or R.

or A.

15

or W.
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
<222>
<223>

misc feature
(5)..(5)
Xaa is R, V,

misc_feature
(6)..(6)
Xaa is A, P,

misc_ feature
(7)..(7)
Xaa is S, T,

misc_feature
(8)..(8)
Xaa 1is S, T,

misc feature
(9)..(9)
Xaa is T, A,

misc_feature
(10)..(10)
Xaa is Y, N,

misc_feature
(11)..(11)
Xaa is Y, N,

misc feature
(12)..(12)
Xaa is A, S,

misc feature
(13)..(13)
Xaa is D, Q,

nisc_feature
(14)..(14)
Xaa 1is S, K,

misc_feature
(15)..(15)
Xaa is Vv, F,

misc feature
(16)..(16)
Xaa 1is K, Q,

L,

G,

I,

I,

P,

L,

or

N,

A,

S,

I, D,

G, L,
K.
E, W,

N, Y,

I, s,

G, E, Y, T, or N.

N, H, or S.

or absent.

D, or absent.

G, or absent.

or absent.

D, or absent.

F, or absent.

or absent.

L, or absent.

F, G,

or absent
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<220>

<221> misc_feature
<222> (17)..(17)
<223> Xaa is G, R,
<220>

<221> misc_feature
<222> (18)..(18)
<223> Xaa is G, or
<400> 200

Xaa Xaa Xaa Xaa Xaa
1 5
Xaa Xaa

<210> 201

<211> 19

<212> PRT

<213> Artificial
<220>

<223> CDR3 Region
<220>

<221> misc_feature
<222> (1)..(1)
<223> Xaa is D, M,
<220>

<221> misc_feature

<222>  (2)..(2)

<223> Xaa is L, Q,
<220>

<221> misc_feature
<222> (3)..(3)
<223> Xaa 1is L, A,
<220>

<221> misc_ feature
<222>  (4)..(4)
<223> Xaa 1is D, L,
<220>

<221> misc_feature
<222> (5)..(5)
<223> Xaa is Y, Q,
<220>

<221> misc_feature
<222> (6)..(6)
<223> Xaa is D, T,
<220>

<221> misc_feature

or absent.

absent.
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Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
10

G,

Q,

S,

F,

E,

S,

A,

P,

A,

E,

F,

or

G,

71

I,

G,

Y,

D,

G,

T,

or

Q.

or

F,

or

or

15

or R.
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<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<222>

(7)..(7)
Xaa is I, P,

misc feature
(8)..(8)
Xaa 1is

misc_feature
(9)..(9)
Xaa is

misc_feature
(10) ..(10)
Xaa is

misc_feature
(11)..{11)
Xaa is

nisc_feature
(12)..(12)
Xaa is

misc feature
(13)..(13)
Xaa is

misc_feature
(14)..(14)
Xaa is

misc feature
(15)..(15)
Xaa is I, D,

misc_feature
(16)..(16)
Xaa 1is A, I,

misc_feature
(17)..(17)
Xaa is F, or

misc_feature
(18)..(18)
Xaa is D, or

misc feature
(19)..(19)

p, T, M L, 8, V, G, H, Y, W,

or absent.

V, or absent.

absent.

absent.
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<223> Xaa is I, or absent.
<400> 201
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1 5 10 15

Xaa Xaa Xaa

<210> 202
<211> 22
<212> PRT

<213> Homo sapiens
<400> 202
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1 5 10 15

Leu Arg Gly Ala Arg Cys
20

<210> 203
<211> 40
<212> DNA

<213> Homo sapiens

<400> 203

gtggttgaga ggtgccagat gtcaggtcca gctggtgcag 40
<210> 204

<211> 30

<212> DNA

<213> Homo sapiens

<400> 204

attacgtctc acagttcgtt tgatctccac 30
<210> 205

<211> 48

<212> DNA
<213> Homo sapiens

<400> 205

ccgctcaget cctggggetce ctgctattgt ggttgagagg tgccagat 48
<210> 206

<211> 9

<212> PRT

<213> Homo sapiens

<400> 206
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Ala Gln Leu Leu Gly Leu Leu Leu Leu

1 5
<210> 207

<211> 54

<212> DNA

<213> Homo sapiens

<400> 207

cagcagaagc ttctagacca ccatggacat gagggtcccc gctcagctcece tggg 54
<210> 208

<211> 45

<212> DNA

<213> Homo sapiens

<400> 208

gtggttgaga ggtgccagat gtgacattgt gatgactcag tctcc 45
<210> 209

<211i> 31

<212> DNA

<213> Homo sapiens

<400> 209
cttgtcgact tattaacact ctcccctgtt g 31
<210> 210
<211> 112
<212> PRT

<213> Homo sapiens

<400> 210

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95
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Leu Gln Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 211
<211> 112
<212> PRT

<213> Homo sapiens
<400> 211

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Phe Leu Gly Ser Ser Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Lys Val Glu Ala Asp Asp Val Gly Ile Tyr Tyr Cys Met Gln Ala
85 90 95

Leu Asp Thr Pro Pro Thr Phe Gly Pro Gly Thr Lys Val Glu Ile Lys

100 105 : 110
<210> 212
<211> 9
<212> PRT

<213> Homo sapiens
<400> 212

Met Gln Gly Leu Gln Thr Pro Pro Thr

1 5
<210> 213

<211> 12

<212> PRT

<213> Homo sapiens
<400> 213

Arg Ala Ser Gln Ser Val Ser Ser Ser Ser Leu Ala
1 5 10
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<210>
<211>
<212>
<213>

<400>

214
7
PRT
Homo

214

Ala Ala Ser

1

<210>
<211>
<212>
<213>

<400>

215
9
PRT
Homo

215

Gln His Tyr

1

sapiens

Ser Arg Ala Thr
5

sapiens

Gly Ser Ser Pro Arg Thr
5
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2 Xk #

F1/T)

1. — 4 FHEA Tt RE2 o BN, LPATiE

PHREY QA —FEANEZ R (CDR), # %Ak CDR #:
a) 2T AW AL T 5] 69 CDR1 K 3K:

X1X2X3X4X5X6X7X8X9XIOXI lxl2xl3xl4xl 5xl6xl7 (SEQ ID

NO: 199), A+

X'#4R. S. T. G. E. D;

X*#4S. G. A. R. N. T. Y. H;

X*#4S. D. N. Q. T. Y. A. G. E;

X4 Q. K. S. N. A. G. I. M. W. L;

X*#4S. L. G. A. M. H. N;

X4 L. G. N. P. V. D. W. S. T. I, R HAHk;
X'AHL. Y. 1. K. S. N. V, XXIALE;

XA H. T. G. Q. S. A. D, KAAHE;

X°#S. Y. N. A. T. E. G. F, RRA4E;

X9#%N. T. A. G. S. Y. K. D. F. L, &RHHE;

X'AG.S. Y. F. L. P.

A. F. D. N, &I HF4L:

X2% Y. V. D. A. F. G. N, XK HE;
X¥#AN. S. V. H. Q. K. T, XFRAAL;
X4%Y, H. S. T, XRAE;

XS ALY, RARALE;

X%4 D. N. L, XKRHE;

X7 A D, RARHFILE;

b) 4 F XN RA BT 7 69 CDR2 K3x:

X1X2X3X4X5X6X7X8X9X10X1
ID NO: 200), &+,

lxl2xl3xl4xl5xl6xl7xl8 (SEQ

X'#4L. Q. D. N. K. G. H. A. Y. E. T. R, V.



200680043569. b

A R B

F2/T0

W;

X2 %4 G.
XA S,
X' A N,
XA R,
XA A,
X" A4 S.
X4 S.
XA T.

X4 Y.

D. N. A. V. T. I. F. M;
F. N. H. G. D. K. T. I. W. Y. R;
K. E. L. S. Q. H. T. G. P. Y. A;
V.L.S.I. D. G. E. Y. T. N;

P. T. F. G. L. N. H. S;

T. G. K;

T. I. N. E. W, XARAL;

A. 1. K. N. Y. D, & FRAEL;

N. K. F. I. S. G, X FRAL;

X!'% Y. N. D. A, RRHGAE:

X2 A A.
X" % D.
X" % 8.
XA V.
X' % K.
X" A G.

S. P. Y. D, R AL,
Q. S. A. F, RIAL;
K. L.V, &FHE;

F. K. S. L, XRAELE;
Q. S. L. F. G, X KRAL&;
R, XIHFIE;

X% h G, RAAE; 2H

c) & TR RLRFF] 4 CDR3 Rk
X1X2X3X4X5X6X7X8X9X10XlIXIZXBXMXISXIGXI7X18X19
(SEQ ID NO: 201), #- ¥,

X' 4 D.
X* A4 L.
X> 4 L.
F. R;

X* 2 D.

E;

X#% Y. Q. D. S. T. H. A. F. W. G. M. R. N;

M. G. Q. F. A. P. E. S;

Q\ V\ A\ R\ T\ S\ Y\ E\ P\ H\ G\ I;
A. V. W, E.P. G.S. Y. L. D. T. Q.

L. G. F. T. S. W. V. Y. P. N\ H. .



200580043569. 5 oA B ok OHE3/Th

XA D. T. F. A. S. E. W. R. G. Y. I. M. N.

L;

X"#4 I. P. D. T. M. L. S. V. G. H. Y. W. A.
N. R;

X4 L. P. W. A. V. S. D. G. F. N. Y. I. R.
E. T;

XA T. L. V. F. A. G. P. D. S. H. N. M. Y,
R
Xm%(iS\VQNIRA.M\DTLL‘W‘LT,
EW oy

X"% P.F. Y.W.D.E. I. G. A. V. L. S. M,
R

X2% Y. F. V. G. I. V. M. A, D, R RHGHk;
X% %4 A.D. Y. V. F. H. I. G, 3 RAGHE;
X“% Y. V.D. 1. S. F. M, RIAEKE;
X 4 1. D, RKRALE;
X h A IV, RARAE;
X" 4 F, RAHLE;
X% 4 D, KRAE;, Fo
XY H I, ARHE,
2. RAER 192K, ¥ AidERE )V A4H—A%f SEQID
NO: 69-104 #= SEQ ID NO: 213 ) &KL 8 5 7).
3. BRAER 195K, L Arids REYAA —A 4 SEQID
NO: 105-143 #= SEQ ID NO: 214 #) £ A8 5 7.
4. BAZRK 195K, LPHEAZKREVAH—AL G SEQID
NO: 144-198. SEQ ID NO: 212 #= SEQ ID NO: 215 #) &KL F 5.
5. BRABRK1A5B B, LFAE S KA,
6. AF|ERK 5 94k, HFATEFRIARZZ . 2R, A IK,



200580043569. 5 A B ok B g4/

ATBACTAR R 7 - AR,
7. BAIZR 6 34k, HF AR R AR,
8. —ATRIG, PTRA G ARAIZR 6 Tk ey 41,
9. —ATALBRAT, PrRAZBR ST RARFIER 1 893 KK,
10. —FPBAR, Frid BARSH AF B K 9 4B o F.
1. —FF1E L, B oA A2 R 10 484K,
12. =BT, RS TRARRFER 5. 6 R 7 894t

13, —#Fr8IK, Frid SHReHARA 2K 12 94T

14, —#v & L e, PP mie oA RAIER 13 684K,

15. —AF 4l &k 7k, ATk is:

@A E Y — AR FIER 5. 6 H, 7 KBS T R4
PR ) N

(b)E P& 75 & sl o A M B AT, Fo

()9 B BTt s Flh s &A1,

16. —FF 31 I A BoA a8 A R F ik, FTdF ik
AL TFERABREORAER 1 458 5K,

17. —FE R HAHIMEREGFTE, FIRFEOELTEAA
HMEORAER 1 6908 % K,

18. —Frar v I shd RA EA Y 8 & R F %k, Pk
QLIEL TR ABRENRFEZR 5. 6 K T 69304k,

19 —FE TR EG T X, AT E0ELTERAH
HEHRFNER 5. 6 R T W9FIK,

20. —AP B A EAY, FridaemeARAER 1| 55K
FathF BT GRE A,

21. —#r 5 R edy, koA AR FER 5. 6 X 7 9k
PRFath 5 BT 32 R A

22, —FPIRF RITHRME A RE-2 FHNFT R, FIAFRE



200580043569. 5 oA B ok P OHEH/TR

BHTEABRANER 1690 B K,

23, —F AT RArFIR M E A RE-2 FEH TR, TEFRE
ELTRAERAEL 5. 63K 7 K,

24, —H RIS F M Ao/ R R R F ik, Bk
7k LTRSS T AR ENRANER 1 955 5 K.

25, —HFETF AT HIDMAERTE Y —Fred ik RIfA L
TR OB, R @I sE . E . SRR, KRR,
RAE. FIPRBAERRAL, FEABE RS, WRBEAER. THEERRK
FERB, AT HROCHELTERARENRFZR 1 955 K,

26. —APIR T E FBh Myt B B E M e/ R BB R 6 ik, FTiE
7 ik QAL TIE T A B ENRAIZK 5. 6 R 7 4HiKk,

27. —FETF AT HILIM AR T E Y —FeFk: Rtk
THER . B RAE MG, EE. HIRAEL. KMEER.
RIE. PRRBALRA. FERBERAL. BB ER. B R R
FE B, ik ik QD Tt RARETHRFE ii6ﬂ7%ﬁ%°

28 —AVIET RN BEN F ik, TR FROELTLAA
BEOBAIER | 95 B % KA 54,

29. AR 28 4477k, HF 4B % BRAeibsT B WA F i T,

30. RAIRR 28 ¢4k, R aB S RALT B4R R
“wy.

31. — MR RIS MBREG TR, AT RO TIERA
HEHBRAEZR 5. 6 R 7T FMFIT Y.

32 —HTHAREFTAERE2 95 B RK, Rk SAH
CDRI1, #¥ CDRI &4 SEQ ID NO: 69-104 3 SEQ ID NO: 213 ¥
3BT T 0 BRI 7).

33, — TSR LETERE2 G5B RIK, FFARKESA
CDR2, # ¥ CDR2 #.4- SEQ ID NO: 105-143 2 SEQ ID NO: 214 #
£ —IR BT 77 6 BRI T 7).
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34, —AT AL E A RE2 I BIIK, FRARKSH
CDR3, ¥ CDR3 ¢.4- SEQ ID NO: 144-198.SEQ ID NO: 212 % SEQ
ID NO: 215 ®4+—3 Ff = b4 B8R 5 51)

35. —Ar BT, FridAL R 5T SR A AL A
a4 AR,

36. —FFHAR, PR BARESH ALK 35 BT,

37. —#BEmit, Pkt am A ZR 36 EIK.

38. —AFAE M A YA PR E A RE-2 KW F ik, FEF
% 6L '

(a) AR f 2R 18958 Z K

(b) #E AL AR B AT RAE L AL,

39, —HAMAYHLFROETE RE-2 KFHFE, ks
% LI

(a) M ATiEHE du i fRAC A 2K 32, 33 2 34 $h4tk; Ao

(b) ARG TR S O F2 .

40. —FroFhfe2bit ik, KT EM T O EH/T
TRk A THF):

SEQID NO: 1. SEQID NO: 3. SEQID NO: 5. SEQ ID NO: 7.
SEQ ID NO: 9. SEQ ID NO: 11. SEQ ID NO: 13. SEQ ID NO: 15.

25K 32. 33 X 34

SEQ ID NO: 17.
SEQ ID NO: 25.
SEQ ID NO: 33,
SEQ ID NO: 41,
SEQ ID NO: 49,

SEQ ID NO: 19,
SEQ ID NO: 27.
SEQ ID NO: 35.
SEQ ID NO: 43.
SEQ ID NO: 51.

SEQ ID NO: 21.
SEQ ID NO: 29,
SEQ ID NO: 37.
SEQ ID NO: 45.
SEQ ID NO: 53.

SEQ ID NO: 23.
SEQ ID NO: 31.
SEQ ID NO: 39.
SEQ ID NO: 47.
SEQ ID NO: 55.

SEQ ID NO: 57. AERBESR
B
HLFT ik 324k A th 8245 5T & R 44 SEQ ID NO: 12. SEQ ID NO:

210 & SEQID NO: 211 Fi = ¢ BB F 5], RARRLELSH K.

SEQ ID NO: 59. SEQ ID NO: 61;
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41. —F BT, FridALBR T %A A2 K 40 64404k,

42. —FEBAR, FTiEBARS A ARF|E R 41 6948 T .

43, —HPiE iR, Pk mie S A2 R 42 B4 HIK,

44, —FFTH B ESROE £ RF2 YK, IRk SE
whAndngk, HF ATid 248 68 098245 5T X €4 SEQ ID NO: 12. SEQ
ID NO: 210 3 SEQ ID NO: 211 A T~# AL B F 5|, RARBLELE
.

45. —FPAEBRF, FridALBR T %A A2 K 44 644704K,

46. —FrEIR, Prd BRSHARFIER 45 WAz HT.

47. —HrE L mpt, Pk A AR R 46 64 BAK,
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e R E-2 RS

A A FEE £ A F 10/269,805(F 3 F 2002 4 10 A 10 B )443
Suk4 vk, 42 PCT ¥+ PCT/US02/32613(F+#F 2002 4 10 A
11 B3 aaks viF, 7 PCT wiF 2Rt £ B Got &4 &
60/328,604( % 3 -F 2001 £ 10 A 11 B)FEAMLA, 23+ H|3idid
FIRFAAL., AXLERKAFEB otEH 9w 60/620,161(F #F F
2004 410 A 19 B)FH kAR, Zadid 7] A ARSI,

E A5

AL PR35 B AR A S A TR M A R FE-2(Ang-2) 89 45 -1
#|(binding agent). #EMARM, KW R FHLEST Ang-2
B ZA. BB N R LB W B Ab T A

ARAEXR

kR, BPNEH aEHRHhat, RiFSARFEEfRE
FRAARLF. BT, oF 4 R0 E A KRBT Fedid g L R
B 55 AR, ERERARET, flieki, RAREKET
A R K A R, BAEAR R £ 1R £, (Folkman, J., Nat. Med,,
1:27-31 (1995))

Csnif % RRE hEE REKEFTRFEH G0 E LA L, Kb
m LIFEETR TR AT RRB, dlRER (CIEE ALK
JEsm). ZFEREM. FEBR. ROE mieE. nEfE. IR,
RS E AR R AGRM X, LERZXT X(LHELEIEHEXT X),
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RECEMIE S g, SRR BAE SHIREL. FEA
JE AL, BY I8 %o BT 18 49 52808 Fo iR AR (R R ) 78 (B0 @ o j5 Fo bk &
J8). HehH oA REAIEF A EA G0 L BA X 69k RITARAR
BEARAARN AR M H I,

RARBE A RPESEINFERTHIFELE, BAFETRER
W R — RN L ML AR, 3O Tie-2 L AKBE A BOKEE (B
Tie-2 2k Tie-2R, A ORK; & Tie-2 A A tek) R H Fefk----1% fo
& % % (Gale, N. W. and Yancopoulos, G. D., Genes Dev. 13:1055-
1066 (1999)). HAEC 4o 4 FriTdnE A R F: 1R 0E 4 K E-1(Ang-
DEME @ E A RF-4(Ang-4), AT E A RELEMRA “Tie-2 B
K7, (Davis, S., ¥, Cell, 87:1161-1169 (1996); Grosios, K., &,
Cytogenet Cell Genet, 84:118-120 (1999); Holash, I., ¥, Investigative
Ophthalmology & Visual Science, 42:1617-1625 (1999); Koblizek, T. I,
¥, Current Biology, 8:529-532 (1998); Lin, P, %, Proc Natl Acad Sci
USA, 95:8829-8834 (1998); Maisonpierre, P. C., 4, Science, 277:55-60
(1997); Papapetropoulos, A., ¥, Lab Invest, 79:213-223 (1999); Sato, T.
N., #, Nature, 375:70-74 (1998); Shyu, K. G., &, Circulation,
98:2081-2087 (1998); Suri, C., ¥, Cell, 87:1171-1180 (1996); Suri, C.,
&, Science, 282:468-471 (1998); Valenzuela, D. M., ¥, Proceedings of
the National Academy of Sciences of the USA, 96:1904-1909 (1999);
Witzenbichler, B., ¥, J Biol Chem, 273:18514-18521 (1998)). A% &
BRIt Ang-l 44T Tie- L&A LA, 12
LEMILE] Ang-2 LA E Fo b 235 I Tie-2 L ARBRELALAE i (Davis,
S., #,(1996), supra; Maisonpierre, P.C., ¥, (1997), supra; Kim, I., JH.
Kim, %, Oncogene 19(39): 4549-4552 (2000); Teichert-Kuliszewska, K.,
P.C. Maisonpierre, ¥, Cardiovascular Research 49(3): 659-70 (2001)).

BRI Tie-2 69 RAeBR4E Ang-1 69/ KA JaL, XRFd
Ang-1 K 8 Tie-2 BrBRALAE F B 445 P K mfio- ¥ 3L m o ks &

10
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NFTREKRLEHERFAFEWNL. Dunont, D. I, F, Genes &
Development, 8:1897-1909 (1994); Sato, T. N., %, Nature in utero,
376:70-74 (1995); Suri, C., #, (1996), supra). Ang-1 f& %344k F
EGVE R AOA A =T AR B ASF, © A8 23034 ¢4 & 32 (Hanahan, D,
Science, 277:48-50 (1997); Zagzag, D., ¥, Experimental Neurology,
159:391-400 (1999)). HZ ARk, Ang-2 #9Rik F BARRPNAERT F
Bk b, EXE Ang2 HOAH BT Ang-1 #9206k, Kmk§
o 65T HRAS, A AT % 4 m(Hanahan, D, (1997), supra; Holash,
J., ¥, Science, 284:1994-1998 (1999); Maisonpierre, P. C., 4, (1997),
supra).

HENTFHMRIEE T £ oA RABXGARRS Ty git
BE Ang2 Rk, XS RFIRALQEF LR, ERTHFRE
(Bunone, G., ¥, American Journal of Pathology, 155:1967-1976
(1999); Etoh, T., ¥, Cancer Research, 61:2145-2153 (2001); Hangai, M.,
¥, Investigative Ophthalmology & Visual Science, 42:1617-1625
(2001); Holash, J., ¥, (1999) supra; Kuroda, K., ¥, Journal of
Investigative Dermatology, 116:713-720 (2001) ; Otani, A., %,
Investigative Ophthalmology & Visual Science, 40:1912-1920 (1999);
Stratmann, A., &, American Journal of Pathology, 153:1459-1466
(1998); Tanaka, S., 4, J Clin Invest, 103:34-345 (1999); Yoshida, Y., #,
International Journal of Oncology, 15:1221-1225 (1999); Yuan, K., &,
Journal of Periodontal Research, 35:165-171 (2000); Zagzag, D., ¥,
(1999) supra), XEHFRFHRS BRI EIEANETAREL, F5
HIPBAR TA L Ang2 AL, BAREM AT A RTHEREA
7FEJ b, EFLLT Ang-2 49 KA T B A K 64 FR4%|(Maisonpierre, P. C.,

, (1997), supra; Mezquita, J., %, Biochemical and Biophysical
Research Communications, 260:492-498 (1999)). iEF RAF ) =4~ 1
ZmEERALERINE. BEATE, XLEEEHRLTHRNE Ang-

11
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2 mRNA #9.E % (BP 3F B S4B R4 4R 7 0 B 4047,

(LT IRT Ang-2 7T 8675 B B P8 64 o F % . Ahmad ¥
A(Cancer Res., 61:1255-1259 (2001))#4:£ T FArA48.1s SAZR + ¢4
Ang-2 EE R, FHECEMBEKRREA X, LA EX Etoh &
Afe Tanaka #9388, AR Ang-2 I ER LGS B LEEA L, (2
REZAR, Yu FAAm. J. Path., 158:563-570 (2001))3BE AR 1>
BELETY, Lewis MAEFIUEE MY Ang2 93 B AREKT
DR F A

B L IUEE, 3R AFIRE G2 H Ang-1. Ang-2 F+/3% Tie-2
RSB E ST B ¥ s, Hlae A E £ £ No. 6,166,185, 5,650,490, #=
5,814,464 #/TF T 4 Tie-2 BeARkIARFe LRIk A, Lin FA
(Proc. Natl. Acad. Sci USA, 95:8829-8834 (1998))4% & i ¥T &tk Tie-2
6 IR F A B BAR N ARTTIEM Tie-2 MART ) SAP/B 694 H
Fakol, E—RAEMAT, Lin A (J. Clin Invest., 100:2072-2078
(1997))% T 74 Tie-2 2413 X RAKK; EARIEAABBA T X Rk
W AT Kl . Siemeister ¥ A(Cancer Res., 59:3185-3189 (1999))%!
187 &L Tie-2 AL EMBAANLE B WL R, 5XFF tmpb i 4 542
RAKA, HARTIEM Tie-2 7142 T 2 AvE A KAt oA Ry “B
Find”., ZRB|XLEE, SFHREH Ang-1. Ang-2 #4EATF Tie-2,
MK BB R P H AL E 2 T AR Ang-1. Ang-2 R Tie-2 L THZE
A BRI SRR G T R A

e KA TREINBREEOGr Ig B R) LURHESTFH
¥R, X5| e MG &, R EE+H]5480,981; Zheng &,
J. Immunol., 154:5590-5600, (1995); Fisher %, N. Engl. J Med.,
334:1697-1702, (1996); Van Zee, K. ¥, J. Immunol., 156:2221-2230,
(1996); £ B % #) 5,808,029, %X H: 1998 49 A 15 B; Capon ¥,
Nature, 337:525-531, (1989); Harvill ¥, Immunotech., 1:95-105,
(1995); WO 97/23614, 9 B: 1997 % 7 A 3 H; PCT/US 97/23183,

12
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#ZXH: 1997 % 12 A 11 H; Linsley, J. Exp. Med., 174:561-569,
(1991); WO 95/21258, A H: 199548 A 10 H).

F R Ang-2 SR TR X ZNREBHAAA, BAHAKEZHK
KB AE ZH ML A A AE KB KT 1-2mm 69 A2, XAPFET
RALCOETESAMXRBELA S ZEA, FlAelRBER. £F X
o 2 B RR

REZEZRTHAMPINFEEST Ang2 QFHBHHREAE
6. XEHYTRA Ang-2 EHARX KR LW kA 75 F LIE
YA .

B s A K B 6 B 69 R TH 4 4-F Ang-2 AP Ang-2 &
M Ang-2 447,

b Lk 2

AEARBT b Emed ik, Ay gHasn s
THERAFlik f 526 HC (SEQ ID NO: 1); 528 HC (SEQ ID NO: 3);
531 HC (SEQ ID NO: 5); 533 HC (SEQ ID NO: 7); 535 HC (SEQ ID NO:
9); 536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13); 540 HC (SEQ
ID NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19); 545
HC (SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO:
25); 553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ
ID NO: 31); 559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6
HC (SEQ ID NO: 37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ
ID NO: 41); FE-B7 HC (SEQ ID NO: 43); FJ-G11 HC (SEQ ID NO:
45); FK-E3 HC (SEQ ID NO: 47); G1D4 HC (SEQ ID NO: 49); GC1E8
HC (SEQ ID NO: 51); HIC12 HC (SEQ ID NO: 53); IA1-1E7 HC (SEQ
ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2 HC (SEQ ID NO:
59); IP-2C11 HC (SEQ ID NO: 61), ¥ARIX4E/5 5| 694 R 454K 1.

13
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Firid 4244 6809 248 5T T Rt f 526 k (SEQ ID NO: 2); 536 (THW)
(SEQ ID NO: 12); 536 (LQT) k (SEQ ID NO: 210); 543 k  (SEQ ID NO:
18); 544 x (SEQ ID NO: 20); 551 k (SEQ ID NO: 26); 553 x (SEQ ID
NO: 28); 555 x (SEQ ID NO: 30); 558 k (SEQ ID NO: 32); 565 k (SEQ
ID NO: 36); FE-B7 x (SEQ ID NO: 44); FJ-G11 k (SEQ ID NO: 46);
FK-E3 x (SEQ ID NO: 48); IA1-1E7 x (SEQ ID NO: 56); IP-2CI1 k
(SEQ ID NO: 62); 528 A (SEQ ID NO: 4); 531 A (SEQ ID NO: 6); 533
A (SEQ ID NO: 8); 535 A (SEQ ID NO: 10); 537 A (SEQ ID NO: 14);
540 2 (SEQ ID NO: 16); 545 A (SEQ ID NO: 22); 546 A (SEQ ID NO:
24); 559 A (SEQ ID NO: 34); F1-C6 A (SEQ ID NO: 38); FBI-A7 A
(SEQ ID NO: 40); FD-B2 A (SEQ ID NO: 42); G1D4 A (SEQ ID NO:
50); GCIES A (SEQ ID NO: 52); HI1C12 A (SEQ ID NO: 54); IF-1C10
A (SEQ ID NO: 58); IK-2E2 A (SEQ ID NO: 60), vARiX k5 7 #47
JReEa kK.

AEPELRBET HFBESF, 2V a4 THRGEFZ—: SEQ
ID NO: 1; SEQ ID NO: 3; SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO:
9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17;
SEQ ID NO: 19; SEQID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25;
SEQ ID NO: 27; SEQ ID NO: 29; SEQID NO: 31; SEQ ID NO: 33;
SEQ ID NO: 35; SEQ ID NO: 37; SEQID NO: 39; SEQ ID NO: 41;
SEQ ID NO: 43; SEQID NO: 45; SEQ ID NO: 47; SEQ ID NO: 49;
SEQ ID NO: 51; SEQID NO: 53; SEQ ID NO: 55; SEQ ID NO: 57;
SEQ ID NO: 59; SEQ ID NO: 61; SEQID NO:2; SEQ ID NO: 12;
SEQ ID NO: 18; SEQID NO: 20; SEQ ID NO: 26; SEQ ID NO: 28;
SEQ ID NO: 30; SEQ ID NO: 32; SEQID NO: 36; SEQ ID NO: 44;
SEQ ID NO: 46; SEQ ID NO: 48; SEQ ID NO: 56; SEQ ID NO: 62;
SEQ ID NO: 4; SEQ ID NO: 6; SEQ ID NO: 8; SEQ ID NO: 10; SEQ
ID NO: 14; SEQ ID NO: 16; SEQ ID NO: 22; SEQ ID NO: 24; SEQ ID

14
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NO: 34; SEQ ID NO: 38; SEQ ID NO: 40; SEQ ID NO: 42; SEQ ID NO:
50; SEQ ID NO: 52; SEQ ID NO: 54; SEQ ID NO: 58; #= SEQ ID NO:
60, VABRIXH 5|6 H K&,

R BINAE| B A R A F T A R Amdidk, B4R, Fd. #%
AR . ABALTAR R FH T ALK, A AT L2 24k 47
W, AR —FF BB F A KL AL LR,

AL PL BB G it FH 4 S H (Fe AR B F, L A
B BA X AL BR 5T 69 BARA AT I sk BAR GG 75 L tmfie,

A, ARPLRET $1&RHFABEERNGFT %, TREFEQNM
E ) —F A AR 1 AR AL T 4 0E 2 Al (b)
R L mie b AR BB T; )2 B ERFHELF,
ARPERBT F&E MR T, FROE: QAZY —FHHLA
KRR o F 3508 @i, (b)EFTEE T e 4554

BT Ao(c) B BT ik A R s AR,

Eﬁﬁﬁ%&ﬁ&ﬂ AT LA A B RL P F s

, RAIPRITHIL B 6 AR G F A R R, KRR AR AR
Tﬁ&%%mvmz%$i%%% oA, REFTHALDYREE
&7 k.

AK AL BB B LT85 A A B AL AFAR, RI54H)7H
ﬂ%%%*ﬁﬁﬁ%ﬁ%iﬁ%ﬁéo$i%&k%Tﬁ&a%m
FAEHRERTAI, REFHLHMREEN T -,

KL 5B EAZ AL BB Lo AL PR LSRN Fnth F LT
B2 IR (formulation agent)#y 25 A 4064, ZH RN ELHTE
BRI O FARA B LT R R A IR A

AK AR T BT —Fb R B AP AL TR A F 45 A F) KR
PRIFECE A RE2 B F R, REPLRETEIIL T A
PR AR R MR A E A R E -2 87 k.

AL NG BAHIF MR VAT g ER A0 AR

15
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EZ—F &, TROELTIEFAKLENRL AT AR F L
A, AERALT BB TA TR ARROE Y —HEITEF 5
ko BRITELE KRB, BME. RE @B . g B, kL.
KR E . RE. HARBARENL, FETHERE. B, TAALR
RFEE, THROIELT LA ETHRL AR RHEAR.

AR AL BB EH MR E VR g BEMAh X 5R
ZHEZ TR, TROELTEAARENRL AT ERAK, K
ALY BB ATl mARN E Y —F T8 7 % Ik
HAEMERR. AE, RLF@MEE. 0FB. sHIkEL, K
LN kr YRR, FTERARAL. B, FAXRIF
KA, FIREQIELT LI A 2 E AL TR IR,

5%$i%&5&ﬂ@ﬁﬁ%%%%ﬁ%ﬁ% TR AIEL T4
RAMEORE AT ERFRHESNFT Y., RABEAAR
KL % PR B AT R AR AT R E B R AT,

AR AL BIETT RIS MBRNG T %, TROIELTLRH
BME N RE PRI FST . TR RS SHHFRE SR
F) BF 487

AE PR QLT F 5| FAE—R 6y AR Z K 1(CDR1)& 4%
F ke 4E4-7): 526 HC (SEQ ID NO: 1); 528 HC (SEQ ID NO: 3); 531 HC
(SEQ ID NO: 5); 533 HC (SEQ ID NO: 7); 535 HC (SEQ ID NO: 9);
536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13); 540 HC (SEQ ID
NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19); 545 HC
(SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO:
25); 553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ
ID NO: 31); 559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6
HC (SEQ ID NO: 37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ
ID NO: 41); FE-B7 HC (SEQ ID NO: 43); FIJ-G11 HC (SEQ ID NO:
45); FK-E3 HC (SEQ ID NO: 47); G1D4 HC (SEQ ID NO: 49); GC1E8

16
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HC (SEQ ID NO: 51); HIC12 HC (SEQ ID NO: 53); IA1-1E7 HC (SEQ
ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2 HC (SEQ ID NO:
59); IP-2C11 HC (SEQ ID NO: 61); 526 x (SEQ ID NO: 2); 536 (THW)
k (SEQ ID NO: 12); 536 (LQT) x (SEQ ID NO: 210); 543k (SEQID
NO: 18); 544 k (SEQ ID NO: 20); 551 x (SEQ ID NO: 26); 553 k (SEQ
ID NO: 28); 555 k (SEQ ID NO: 30); 558 « (SEQ ID NO: 32); 565
(SEQ ID NO: 36); FE-B7 k (SEQ ID NO: 44); FJ-G11 « (SEQ ID NO:
46); FK-E3 x (SEQ ID NO: 48); IA1-1E7 k (SEQ ID NO: 56); IP-2C11
k (SEQ ID NO: 62); 528 A (SEQ ID NO: 4); 531 A (SEQ ID NO: 6); 533
A (SEQ ID NO: 8); 535 A (SEQ ID NO: 10); 537 A (SEQ ID NO: 14);
540 A (SEQ ID NO: 16); 545 A (SEQ ID NO: 22); 546 A (SEQ ID NO:
24); 559 A (SEQ ID NO: 34); F1-C6 A (SEQ ID NO: 38); FB1-A7 A
(SEQ ID NO: 40); FD-B2 A (SEQ ID NO: 42); G1D4 A (SEQ ID NO:
50); GCIE8 A (SEQ ID NO: 52); HI1C12 A (SEQ ID NO: 54); IF-1C10
A (SEQIDNO: 58); #= IK-2E2 A (SEQ ID NO: 60).

AL AR OAVLT B 5 PAE—IR 64 EANEZ X 2(CDR2) 4
F b 4547 : 526 HC (SEQ ID NO: 1); 528 HC (SEQ ID NO: 3); 531 HC
(SEQ ID NO: 5); 533 HC (SEQ ID NO: 7); 535 HC (SEQ ID NO: 9);
536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13); 540 HC (SEQ ID
NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19); 545 HC
(SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO:
25); 553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ
ID NO: 31); 559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6
HC (SEQ ID NO: 37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ
ID NO: 41); FE-B7 HC (SEQ ID NO: 43); FJ-G11 HC (SEQ ID NO:
45); FK-E3 HC (SEQ ID NO: 47); G1D4 HC (SEQ ID NO: 49); GC1E8
HC (SEQ ID NO: 51); HIC12 HC (SEQ ID NO: 53); 1A1-1E7 HC (SEQ
ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2 HC (SEQ ID NO:

17
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59); IP-2C11 HC (SEQ ID NO: 61); 526 k (SEQ ID NO: 2); 536 (THW)
k (SEQ ID NO: 12); 536 (LQT) k (SEQ ID NO: 210); 543k (SEQID
NO: 18); 544 x (SEQ ID NO: 20); 551 k (SEQ ID NO: 26); 553 x (SEQ
ID NO: 28); 555 x (SEQ ID NO: 30); 558 « (SEQ ID NO: 32); 565k
(SEQ ID NO: 36); FE-B7 k (SEQ ID NO: 44); FJ-G11 x (SEQ ID NO:
46); FK-E3 k (SEQ ID NO: 48); 1A1-1E7 k (SEQ ID NO: 56); IP-2C11
k (SEQ ID NO: 62); 528 A (SEQ ID NO: 4); 531 A (SEQ ID NO: 6); 533
A (SEQ ID NO: 8); 535 A (SEQ ID NO: 10); 537 A (SEQ ID NO: 14);
540 A (SEQ ID NO: 16); 545 A (SEQ ID NO: 22); 546 A (SEQ ID NO:
24); 559 A (SEQ ID NO: 34); F1-C6 A (SEQ ID NO: 38); FBI1-A7 A
(SEQ ID NO: 40); FD-B2 A (SEQ ID NO: 42); G1D4 A (SEQ ID NO:
50); GCIE8 A (SEQ ID NO: 52); H1C12 A (SEQ ID NO: 54); IF-1C10
A (SEQID NO: 58); #= IK-2E2 A (SEQ ID NO: 60).

AL RERBECEUT F 5| PAE—F o) A4k Z R 3(CDR3)# 4%
At 2E SR 526 HC (SEQ ID NO: 1); 528 HC (SEQ ID NO: 3); 531 HC
(SEQ ID NO: 5); 533 HC (SEQ ID NO: 7); 535 HC (SEQ ID NO: 9);
536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13); 540 HC (SEQ ID
NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19); 545 HC
(SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO:
25); 553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ
ID NO: 31); 559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6
HC (SEQ ID NO: 37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ
ID NO: 41); FE-B7 HC (SEQ ID NO: 43); FJ-G11 HC (SEQ ID NO:
45); FK-E3 HC (SEQ ID NO: 47); G1D4 HC (SEQ ID NO: 49); GC1ES8
HC (SEQ ID NO: 51); H1C12 HC (SEQ ID NO: 53); IA1-1E7 HC (SEQ
ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2 HC (SEQ ID NO:
59); 1IP-2C11 HC (SEQ ID NO: 61); 526 « (SEQ ID NO: 2); 536 (THW)
k (SEQ ID NO: 12); 536 (LQT) « (SEQ ID NO: 210) 543 x (SEQ ID
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NO: 18); 544 « (SEQ ID NO: 20); 551 « (SEQ ID NO: 26); 553 k (SEQ
ID NO: 28); 555 k (SEQ ID NO: 30); 558 « (SEQ ID NO: 32); 565
(SEQ ID NO: 36); FE-B7 k (SEQ ID NO: 44); FJ-G11 « (SEQ ID NO:
46); FK-E3 k (SEQ ID NO: 48); IA1-1E7 k (SEQ ID NO: 56); IP-2C11
k (SEQ ID NO: 62); 528 A (SEQ ID NO: 4); 531 A (SEQ ID NO: 6); 533
A (SEQ ID NO: 8); 535 A (SEQ ID NO: 10); 537 A (SEQ ID NO: 14);
540 2 (SEQ ID NO: 16); 545 A (SEQ ID NO: 22); 546 A (SEQ ID NO:
24); 559 A (SEQ ID NO: 34); F1-C6 A (SEQ ID NO: 38); FBI1-A7 A
(SEQ ID NO: 40); FD-B2 A (SEQ ID NO: 42); G1D4 A (SEQ ID NO:
50); GCIES8 A (SEQ ID NO: 52); H1CI12 A (SEQ ID NO: 54); IF-1C10
A (SEQIDNO: 58); #= IK-2E2 A (SEQ ID NO: 60).

AR RBET Gl KK O T i A F M 47 6945 BR T .

wa B, KZ AR BN AR 0E 2 RE-2 65 %,
TR OIE(IEAL P GH M F 5 A BHERAREAE,; Fo L)AL
B AR ESN B EME RN ESZE ., KAPLT BRI Kn A Hit
AR mE-2 B F %, FERAOIEQM REPGTARE 2 A%
Atk A(b)h L IZFARG TR AR,

AK AL BB 3750 vH LB AR ) R A A 6 e A AR Tk,
TROEL T AR KENRAILITE S KREAY. KELPLT A
BAPEILSI Y RN DEERG T %, TROBLTEFAKEY
ALETE % PR LAY . RNE AT BB 8] rH L3 MR W S AE
REEA e A RWITBY T ik, PROABLTEAEKEHA
RS KRB, F b, AL B 6578 ¥ 5 5 44
Fik, TROELTEFTARENORALIES RRAEHY, AR
THEY, E—ARENERTEY, T HHEY & 5-Fu. CPT-
11 Fog& 4 (Taxotere). HARALTIELR L CHENLFT B RETE

BARAL A H AUESNTRARET SN 0E 4L REKARE
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A PA 0% 2 BRAR £ 6 R, R L (R AR TR T IR #T A
fE AL LR (LAEE AR AR, FRB, REE g,
A FE, SRR, R RURE IRBEKE, LEAXT X(&
FERBHRXT X)), RECEMEREWIEEER, RIS E
FIRERAL, F& R IEFAE, PP 4o T8 69 AR Frs AR (Fe & 1 3.
FARBBAARERT L TEiTL FARLA G A EEESF kit
FIG T R R, R (R R AR PR T IE AR | o il i% b kA
DR HR. FARR TR, BAKL LT RIS 57Xk
5 & A BRI RE R AR 6 doE A BAR K 6 R 6 T ik
WAL B L REGEBALRAY LS KT L,

P &g

B 1 AP RAN(Y $)sbatiE) (X sEE, H s KKK 6 RF5
JA AL BG4 Ang-2 FAR(533. 537 R 544 A ). sEBIUIK SRR
BB R (PBS)HATALIE, ¥ #4iK ILE 43R4,

B 2A. 2B A= 2C KX B Bk 44 (peptibody) TN8-Con4-C. L1-7-N
Fo 12-9-3-C, vABRSTFE kK. Tie2-Fc. C2B8 = 5B12 #5542 KA
Ang-2 (hAng-2). hAng-2 # N-K3%. hAng-2 # C-Kgerbwhkix
Y B #45(0.D. 370). #ILE4H,

&) R
A A BT R AR B 69 LB RATH, T RS AR X R RS ATAEST
R
TR ARG kAT ELE DNA. A% E . $1&Hik. AR
B iAo oS AL e AR . BB R B An S A 7 ke 2 BARE 7 e R R 3L
B 5 AT, 3R ARIE AATURE M7 ik 94T, Bl 4o Lék Sambrook F (&
F £ % =48, Molecular Cloning: A Laboratory Manual. Cold

20
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Spring Harbor Laboratory Press, Cold Spring Harbor, NY (1989)) 7 %)
Wik, RERBEBRILF I kit sy, WwREAFHANEA, KL
T AR KRB, SHAFEFEFTERBR. AIERFEHLEN
* N B AADRKARE BdodFa AN K. TRAAFET HERBAT
FoMm. WESN. HHGHE. $FFRLT, UBIEFTEL.

X

e REAHAIE, BATHAERLT LA, ©XHERT
ATk

“Ang-2” 18 £ B ¥4 No. 6,166,185 B 6 FFi5| % Ak(“Tie-2 B
IRV R B, LIBARA S IROLIEF AR T R, AT F4K,
TS BARBIRF/ KRBT AR, BEBAS K, AR T E R R
K, ARIEHEFERE, ik Ang-2 B KT IR ROEM A K
AL, AT, FHFF. BHFT . BREARBEAR. &
AR ERBAREAREZL, F/RGFERBGESEEF].

G “AYEM” kS Ang-2 3 Ang-2 HFAMRESFE, FAHE
HE VA Ang-2 K Ang-2 HFAHESRFEFHROKRRE K. S
RE Ang-2 HEV—FAYEFMR, Ang2 HFAMLEESRHTER L
). FRA FRRLBE K,

“WAWELSN B Aa0TF, kA2 EZFa5TF, 44T
Ang2(PABAX XM L EFA AT M) LFFHiR g FrrEe
R R EAad, HRARESFTUARES. k. HEk. I,
ek, RFZTHEL ST Ang2 9 o-Fbd., E—ARiL
FHFET, REPGHRMLELF AR, Fldof45. % F(mAb).
AR, CDR-BAEIIN. ZAFHIAIKR, S F IR, MR
K ANRACHK . AR, ZBAFR K (anti-Id), Fo=T A TIEH
KRR E ZH XBAF LI, AR LESTFHAK. TRARIITAE

21
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H, AT ARG R T 5 L E RABRA I BRAEH, REH
Nk, ZEFROLERTART)ERIE. LFEME. REARE
PR, REPHI Ang-2 B F 8% 44T Ang-2 LT
T (G KAL) Ang-2 £ 4 FE WA/ R C Ang-2 AR FE MG

“BI BAFTIRGRSY, TR FLEETE —REHGR
Blgfs k. TARRLFHEMFR S, REEAwRBRERE
W3R AEAIGEAFARBENG T iERBIIFE S K.

“FH M E BT RN IR RS, EAEBRIEL R
ERBIFECHIEZRELR DM T A, SHAHEHLFE LY R
WREHR —Fix, KB “BR THAHSZH B F SRR
B4, R KAF.

“UREIR FB—ART E/A/RBBEG—3y, HE—H
W) R R AAR R —FF KRB IAR A8 LT 5 AR B R F) R, Mk
HHRIDE 7 — S W R B IAR R F —F R (R ARG AR 5
FIARRI R FIR, BN @3 MR b &, CEAMEGAHE
MR A S Ang2 8968 7). A NEB £ 4] No. 4,816,567 #=
Morrison 4, Proc Natl Acad Sci (USA), 81:6851-6855 (1985).

“CDR #7H]|4LR” 8L —Fr £ R E A 4449 CDR A Z 045N 2|
% —HAF) KT B F £ (K BB HubR)drdk od /A K

“ZHFHIIR BIKRATERTRH—FREHRR LMY S
AEAL, BRFARG—ABF R B4R, EIRHNE—RE
RA B IR Lo BT R B AL,

“PEALIAR 36 —AF L H M RABIE AR, b A A7)
LiEBEAREAEREFEFLAARE (BT R)—AREAEDEEL
i

“ABRALIAIR” F8— K454 CDR BHIK, LPeEMHR L
BTN, 1284 CDR A4 3L€ k /& CDR AT&4#%, 4= & CDR. “CDR”
ETFXEL.

22
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“TAEAL” FIRiB—AFuikeg CDR Fo R M RARK h —F R 3%
# A DNA 4-F.

“HPARAF R SR FRIEATREB 46T L€ TR AR e 3k eg 4
K. TR RTFTEGIEAT Ang-2 M A k4 &5 ik k44
FARAF R IR, A T AL ) i id 48 ] Ang-2 45 F MUK R Ang-2
oK BAEIIM(MARIEA Ang2 $ KRG LA B)RIFE
X bR,

ALHTRAE “BAIR OREERRAEREY EOIRLBRF
5| LR A IS MR Fo/ XA E AT SR, KA T FIK
BIETLHEGEES.

“PTEY” QREMEHFTHFEHGELH, LB FES
N MR RGN T R,

“Br AT Ang-2” ALY MR A F (Bl do ik A
RB)IRAF L ST RALKEHSKE)GA Ang-2 ERELEEZ
Bl R)EGhe 1, HFFH(GEELde KT AT G Affinity ELISA or
BIAcore # M Ff # 5) 3 3 F A it /) (B it 4o K X ATiL 69 F &= ELISA
RFALTT % T A ) Rt 6 E A RE G R EE R(E KR AR A
BED 10 45, RAELA 50 42, 100 4%. 250 42, 500 4%, REVH
1000 4.

“BURLESLEMIR” K “RBRLEER” 3B4FFHEAF 6 —3

40 CALTEREMEMANBRABRAARIECLA)HRTLEE

FIASE FU R 69 4F b Fe i Fa ). ERART IR L0 F M BRE T 18
“EAMEZR” K “CDR”.

“RAL” FIEE ST F BB A BLESHN (IR E—ARE
LR IRE AR LATRA FE S 3R, KB F da Tk
FEMEABEDMER, FlmEERIEAMNE, RELFH4F4
Z M AR T b S 0 BT AR, R SUBT 48 69 RAZ VT 2L 5 4 44 3K,
Fikgey., ARG TEAEARZEARKAGELAR G =4
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B ARIUERAL, AW EALF RAH (FALAS— 1) B Kk 7] Lk %5 B
J 69 Ang -2 09 BRI BEIRAL.

“Fpdl /R F R RAL” GHFAED : EARR . RSP R BALHAE
MR (Fedi ) A Lat, IR AZEENHT. @AY
A E D EML A FR(RE VR AP, AR FAL4E Ang-2
HAEHEMRA, FEHZEME. Bf, FRL” FXIHE—F
FAL: BARE PR REEEF (oK) 6 LI, 64754 Ang-2,
RE V% H Ang-2 A HIEHME

“FARR B BT BRI F I KRR E K. TERKE
SN IR L H XA K HRESHE “Fab” F C-K3T
thdh h B "Fc"h . Fab H G5 T 4240 £ — 84 R (CHI
Ao CL1), AR E#FBHOTER(BRFAUIRLS). T8
4464957 & RAR G4 = A T 4bk & R (CDR)F= 4~ FF £4 CDR #9%# K
FABKI, Fce ROEEFUNE —FF =8F X(CH2 # CH3), ©
WEREB| A EANE, W EANEFEE miee 8, — kP Fe
#= Fab RAEIIK “BREER” FTIaTT, RBD KRB ol TS5,
AR TR 2| Fab K Fo F B L. #l40A ARE G BB FIKLE
BREBEREBEF Fc RALE, WA 8 RGN ATIFR B 44
Flotidte e A~ Fab £, BALEFT ZOHAMEMA Fab kK EF
E RN R AT, TR R B4 ) F(ab), kK.

Fo MR EA ARt K 6 f ik ¥ X, f Fab &4 442, (Capon &,
Nature, 337: 525-31 (1989)). LA akEK & 69— ARKR, Fe
HMIRTKT T itb & a ERGEF, XA RBERTGEA I Fe %
RS, A TALA . AMR44 (complement fixation ). & £ 9T 4%
A6 R4 H (placental transfer ) #9344, P& Fo RIRTvA & K 4K Fe
R, AL A& S sl MAR M40 3 B EZ 89 Fo, #4006 57 45 HE R 4E
IREIE],

CTER” K T REMB BRI F/ R E ) — 35,
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MR TR KN 120-130 NRLEBMAL, FRMERLE
5% %9 100-110 NEARBRFEIAL. PPER LRty T £ K £ R LB 5 7
LAEFRKRE . ARG TE R kR T A4 I L4 2 7R
W ek odF ety . FIleTEMEY £ EL4MEZ R(CDR)A,
w0 o B EE MR T 09 F R T KR WA AR M) X (FR), 24 f &4k
# CDR R A &4 T x#ikb /R AEMEE AL TN GRL
B, it FR RAMREBAET T RBRE SRR L LR ES A, &
T AT,

PR B4 RAANTR AR B0 %R, BRIBET K RLR
F5 5 55 AV (k) 3A (D).

ARG “EH” ZSAFERXABTHOGAR, RBETRELRE
EBF I 5 AR Ea. 8. e vy p, I ERFREMBLTR S
AR IgA. IgD. IgE. IgG #= IgM, IgG &4~ 4 A BA¥, #4E IgG,.
IgG,. IgG,#= IgG,.

LR “RARFE RBEEDHHB B STF. K. 51
AT, TR ATHAR R R R X R B AT 54,

SR “aBE” B4 Ang-2 REFFBRLESHNE, H—FHYRE
Y REH —FERARRITEF TR IG T8 % KRR T EEY, £
i ER ERAH TR C TR T RIZ MR L 57 R W70 864 75 vl
b % MK,

LA M HE Ang-2. K Ang-2 FARSAFTEE Ang-2 t94%
AMELSETOSTH, BRI SEREATFRETAHT ., 5 KL
AR RA R (Bl E R ZmIET), “AH” KRS KRLT
QM BABRBE(ENEANFAF), HlleRARBERE, K
—AREZEANFERBRAERBLER, AXA 7 X4 &0 kR % e
B, T AR A X b Ok A9 0 RA BRI A,

LR HBEME” RN BHARE” BE Ang-2 ¢4 4547
B, FRAF AL AH 6 F T A MR e Ang-2 #9—FF X % #F
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AW E WKL AT MR E, XA Ang-2 ¥ WEHARKPFRET
AARIEIRAET AL RIG . ik, XAKRER Ang-2 E 69855,

4F 7 45 AR Ao ddk

AR A5 AR 8 T4 FRA H &AL Ang-2 6
5F. AIEARFHLE LT QR MURT)RAZLTES. %K%
A T, BB M T A F T AR R ARARR B o o ik BEAT 41 -
AR Z IR Ang-2 - FBESF B4 T Ang2 % AReg4FE
G-k, FRATIAY Ang-2 % e &R 6.

4 M AT ) e v T 4 45 AT Ang-2 3 R4k Fdi ik A X
OSEALPGTERZA., FARKRTUAR S ROIEEEFH LR,
#H(mAb). BUK. HAFIK. AJBAFARSI4e CDR A,
AFR . BEETUR. HALTUR. % 4 Rk Fo/ R B M AR
BEMeg R, TaiEelle)ERFRf/RIT4EY.

BESREATREEAG MR, €. LE. HE. 5,
¥, KR DR BRA. DR, RECETESENELDY, R
CAEHIHY)ES Ang2 % KKK B IR RAER), 24
&43t Ang-2 #9 % . FTfAER (R FAR T KA &/ R 74
ER. TR B4E. RBERA mEnipsg. &5 2R E
2. RMET. KR, H3&(oil emulsions). RILHE Mo E & F=
Z B, BCG (FAH) FREMBRTB A ER FAMRER. £
R EBIR—ANBARERE, MERKREGNF LRI ER LER
M, XTHREIA BT E, IHNBEARTGO A ELEES . o
bBExa. FTRBEEG. RLEEHEWEF . LT/ LA
(aggregating agents)3w AR H L BRI . REGRHNWE, FF
St AT Ang-2 % IRIUARE BN R, TR “Ekp)” —F F
Fidaid ik, THEZREAELFENEZS W FRA, 4
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TRALBRFFENREE A R G FRENF 7 EMEF sk
% 4.

AL 2o (2R TR A R B H EREH A RRE TR
AR G413 Ang-2 % BRe§ 230, 84T 2 B8 Lk Kohler &, Nature
256:495 (1975); Kosbor 4., Immunol Today 4:72 (1983)(A B fmjtL2:
RXIEHA); Cote 4, Proc Natl Acad Sci (USA) 80: 2026-2030 (1983);
Brodeur 4 , Monoclonal Antibody Production Techniques and
Applications, pp. 51-63, Marcel Dekker, Inc., New York, (1987))#= Cole
4, Monoclonal Antibodies and Cancer Therapy, Alan R Liss Inc, New
York N.Y., pp 77-96, (1985)(EBV & XBH K). KK PLLRET T >
A BA Ang-2 SRR EHGEIR R BmBE,

TERZBEAFTER MBI R . XA @mICE R AR,
EA e e E, jFAskZE—LEs, BAERRMAEXLABMER
AV ERRAEAE QRS ML) B AK), ARiEsLAL
R REAAT RN . Bl ARRABAE 2 Ay mit R A Sp-20.
P3-X63/Ag8. P3-X63-Ag8.653. NSI1/1.Ag 4 1. Sp210-Agl4. FO.
NSO/u. MPC-11. WCII-X45-GTG 1.7 #= S194/5XX0 Bul; £ XK
RRARMEPAE A GG mA R A R210.RCY3. Y3-Ag 1.2.3. IR983F #=
4B210. e Amieb T Q@R % U-266. GMI1500-GRG2.
LICR-LON-HMy2 #= UC729-6. # X /&A= '€ fo 4% /= & £ 464 tm e
BMARKAIE B FH ALY,

BT AR R B R TR SIEEN R, kA
AR EREALER, LF AL BRI D L2 BAE Fab 3
Fv ik i B ) % A% B 82 47K 38 . (Hoogenboom #,J Mol Biol 227:
381 (1991); Marks %, J Mol Biol 222: 581 (1991); AN £ E -+ #|
No. 5,885,793)). T4 AL AG3K 4 45 4 52 3o sk xdFF Aok B AR HEAT <0
#w”, KA AR Ang-2 FAMER KRB, B, @ik
h BE T e B AR 2 K (filamentous) & @ b, FFHEARIEST Ang-2
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HEOAE AT B A WRInA s, X FHEMT SBELBHR., A
PCT ¥+ No. PCT/US98/17364( % ## A Adams %)% Bf 488 7 —Fik
ek, LFRTXHGIEHEN MPL fo msk ZHRENT EH &
Fh A A ARG TR R, XA EY, T LRI
Bl S bmped L h RATHHAL V AR, sbdl&EALRK
H R 44 78 L (Mullinax 4, Proc Natl Acad Sci (USA) 87: 8095-8099
(1990)).

—BEANBEEERFRAFINGDT AL ALK F (R
S5 T #4049 Fab 3 Fv H 1), BP T 3B ALK M4 57 L4789
FTHUHK, BAEAMBIREE I @M R R RSB FR, AT
K maE R E AR N EHRER, AAFSDERILCH RS
AR EMEBRFARAGT XN, FAXARDUGARETF kM ZE
HEARSY, Pl TR KR LE. REBEF. —FaTH
SRR LR C AL SR 0 2 B R B LA R R A
S| L, FTHREEHERET ANV EZ. FIEELARDY
Bp<T 2 H 4 = & P& Ak (Pollock 4, J Immunol Meth 231:147-157
(1999); Little , Immunol Today 8:364-370 (2000)). % #b, . 7Ti@id
R SEN BRI L TR AELE NG E AR LMY,
1AM F R I A Ang-2 SFRBESF(F =5 R).

BEREPGAR—FTEY, FALRBRGERR S (R EMN
6 R B)T A AR R “hE7, AMIEAZRBRIRARITAR
Bt F ik EAARB T R #48y. LEBF A No. 5,859,205,
5,585,089, #= 5,693,762). “T4& A 4o RARIR L dKk(Jones 4, Nature 321:
522-525 (1986); Riechmann 4, Nature, 332: 323-327 (1988); Verhoeyen
F, Science 239:1534-1536 (1988))FFik &5 ik, @iL E V443 B AL
B R (o K ) A ALK B R B A Rk, AR A
T X S AR FAR G T F AR FehT A, 4o 3P 3140 (FF B A4 P BT
g,
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AR P BB T 44 Ang-2 B IR 7w o ALK, BRER K.
BRI/ SATEY . TAEH £ TR 6% B AR B T AR 4] &1 sk
FR, RFE TR LR Y (G R)R T A XBFAIK, AT
HEARIMELAERLERES F AN ERARTIKE, X
TR 4E F Ang-2 LR R K (S Ang-2 A BAH Ang-2 ¢3R4 R
KBF 5| )R B E I, Kk bR RTIELE S BARMBEE, A
JL4e Jakobovits 4, Proc Natl Acad Sci (USA), 90: 2551-2555 (1993);
Jakobovits 4, Nature 362: 255-258 (1993); Bruggermann ¥, Year in
Immuno, 7. 33 (1993). E— 4| & LR HMeF =+, #iZ3hd
HAEMEE R EEFBEEDARBERE, RELEZDWHLR
T HBAALERFRME O G RAERE E, 51540530 2 AR s
B #ATRAX LB 6504, s L RITRIARFOLLTHE
REFZAEGG Y., BATFLERN, LA RAHHeG T4
SAALTERBHFAAR, ZERKOSALTIERLRLRS
5|, B XATE R S BEAF . A I PCT %% PCT/US96/05928
#= PCT/US93/06926. '€ 7 = LEE £ 4| 5,545,807, PCT ¥+ No.
PCT/US91/245. PCT/GB89/01207. EP 546073B1 #= EP 546073A1.
B G MRS R F R L E 4 DNA &= A ALK, Jo
X HFTA

T LA RE FETRIELAREE. £ N4 Bruggeman F,
Immunol Today 17:391-7 (1996). ZE—#r7 ik, MEMIAR B
BHATFXRAEMiEF O AR A REIMEL. I TREAR
(BP@ % »F 30kb), iAo B T4 TR A A BB AR,
{247 5896 = £ — AN KA B, AR B EALAH AL DNA A7 (6.3
BB T AR T), AR DMIRNER K.

LERAEHAANYDRANSH REALARA BT, THRABFAL
#EMR(YAC). YAC KEMILE kb 2] IMb &, it 484034
NIPFFND BAARA (R ESE63h4), REWH YAC 4535|0204
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T % W . B F 1A bk DNA #4754 4% YAC 4T ES @mjo,
KA BB R A STARERS AT, A4 DNA #80) K e Pri8
W, ST ERMT RGeS K. DNA #BX5HHE ES wib
HAFTE L YAC £ AR e M4BT R B M AT LR AT,

A TiFERE, EXBTFRAGBEIFYHE Pl 2HKIR, T
X BARFTE W 69 DNA @5 T YAC W3EA 4 DNA, BT 5
HF B R B E L, xR FRATEBMOEN. SRR,
AR % FF Pl BAKIGFIFE] £ 5K F R R EA.

1% AAR R B4 09 44T 7 ik (Je ELISA)A M) 4% 3R 304K 49 o 76 K
P, —BEANBESEGHER DR ELECEENSHY), RigstARE
b M AN [g AR BEEERG  RTER. BIFEXKNPITA B
40 oAk R EAR R A A KUK,

F—TikF kA, HAAR Ig AR EFESDD G ENLR E,
Fiigsh i R A ALK, EF—F kT, Adshheins AR i
MR B 6 4 - MA KA B AT, A—8FAT, BB Ig &
BB B AE R, XA F TR DY T AR R R ETIR(E T4
AR RAT).

T BRI EA OB X T @)RETHRET, RELERE
B35 R.(4= SCID 2 nod/SCID)# M & 2 B & fm o k4| & AL Hdk,
W, Brams #, J Immunol, 160: 2051-2058 (1998); Carballido ¥ Nat
Med, 6: 103-106 (2000). E—# 7+, ¥ARERE @A T SCID
P R(SCID-hu) ¥, 27l RKKig otk AfAL T @K EMcCune
¥, Science 241:1532-1639 (1988); Ifversen %, Sem Immunol 8:243-248
(1996)), Xkt S-Fhp RN AETIRR R BER AT DR T T @
o649 P B) £ B (Martensson 4, Immunol 83:1271-179 (1994)). £ 5 —
TikFiEY, FALSALMKE@mBE(R)ERREEF )L T
SCID )~ 4 A (Mosier 4, Nature 335:256-259 (1988)). H-FA&4m
JOARF MIREEY (Pl B ERAMEEL A (SEA)A # (Martensson
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F, Immunol 84: 224-230 (1995)), HAKI A CD40 £ 34 22 8¢ (Murphy
¥, Blood 86:1946-1953 (1995)), =T vA M 2| & 5 K-F 49 B tmfe.,

B Tk kA, BLHEHENA VH BB S F#G D KK
ABA T REmeARR, AAREH VEABTHELEERHALE
4% & (Hoogenboom 4, J Mol Biol 227:381-388 (1992)). El#44HAA
V h &5 T kB ek b &4 & (Griffiths & EMBO J 13:3245-
3260 (1994)). ¥ 4arh R B SRR EatAn 248 )09 0B 5 £4% Fv A
Bk, BRI ERE ALK ERHRK O E S 4% S84
HH., HRBEEOAZER R OURAN, B4R BTRRG
AT BN EA S B AR AR % AR R

EA—TkFEY, B3l —FEa&STEHRES, RFH—F
Wb B mB R ¥, R B4R AP A~ Fab A % (Hoogenboom
¥, Nucl Acids Res 19:4133-4137 (1991); Barbas &, Proc Natl Acad Sci
(USA) 88:7978-7982 (1991)).

KEEFREIR, ARAHIK. CDR HHIARF T 2ALR
HWERENMN R B 7 k2 FL208 K, T4 A R IATE 64 e
ik, FHRAGERRERFBEARENHABRN S ZTRY>TF
NE|E E ey FHATRE. E—ARBYFAETRF, £HLDD
Wy 5E Ao A F AR, Blde CHO @i, sbiktm ¥ 48 T X4k,

HAMESR G RRE S

EALPY R —ZHFTEY, THSH Ang-2 FAKTER(Hl4e
BA AT ERABA 5 6 T4 T & R REA KT ATR BB 7
oy 5244 T & R) R L BT 7 84 % RERSTF A IgG Fe BB — AR % A
LAIRF (N 353K C %), 4 574577 &4 (¥4 Ang-2 4 F- 1 4Rk 49 Fab)
FRI M EARET, Fo &MBTIE#ETO AR RO FG, XA
B R e E A R4 Fo THREA. &E A &4 AMk&t 4, £ 3
T He 26 A AHE 6954, (Capon F, Nature, 337: 525-531 (1989)).
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BE—/ANEH) %, AR ALK O 4o 77 ik R4k 48 X .CH2 #= CH3
R 3R AR S T4 A1 44 F] $ AR (Go A B AR = LR BT A3 89 45 Ang-
2 Fab & Fv A E)# N R3ak C R, T A%KE X GEEF
Fo BATAL R AAL AT 8 F 8. LR XIS T Fo BB K%
B ERA RS HAR 0T BEA ERG RO FF. e T Fo X
CIRH RS KL A — R % RACE R . PPk Fe R3RT A R R K Fe
R 3K, A TS A KR E LT, #lhodF4eH., AT,
B RERNAF, KAURC AL EH T, ¥ Fo RR(TAH
AXRHECHERE, RHFEHER)8ET CD3OL 6§ N R#HvAg 57
Hodgkin's # . B/FXFHKREHE A T-cell @5 (2B %4 No.
5,480,981), % Fc Rik@&-F TNF %4k, A6 77 B Mik % (Fisher
#, N Engl ] Med, 334: 1697-1702 (1996)), # Fc KiX&&4-F Cdd %
R, ¥A7 97 AIDS (Capon #, Nature, 337: 525-31 (1989)).

ALK R S — AP 8k e5F, EHFAHLEEHER) LERE—A
RENMREZAARZE(EFTI)—ARSANEWERLLA. £l
(Rader &, Chem Eur J 12:2091-2095 (2000)). XA K A 44 tm o, & b A
TRERARNF e meFN, FasX X AEREET L@t
Mo EF. AHEEEE. KT EM(EETH). @B FE (R
BRESNEE. OREES). HMEEREAEE. SLaRER
8 %), 1F %Y (conjugates) (4= maytansinoid %% . calechaemicin
%)\ A4 A- ¥ (conjugates). BE4%-E-4)(enzyme conjugates )(RNase #%
AWy . FARTF 6 -3 4R 2 4 57 ik (antibody-directed enzyme/prodrug
therapy) (ADEPT)¥ #9384, —Fr 7k 2, Tl mie &g
ATRATRILRRAMLE T 69 —A L, kI mied R E3EE]
HRABREHFRFRIAIRG AL, F—F R, THEBEEL
B E AT BRGERB G AR S TR LA RATRE, Hhwie
HEEOREASHFRBRELF G BREEORMAA, EF—TkF ik
¥, A S F AT NS SR ITE mieEE.
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TP @SB NOHTOIELES K. BA RBIRL R I E G (H)
IR EREORIR). FiLEE. AANTFAEHETMELR 2 KL
e & R Z K, ABRRE S RRE G B h A TREDH KAt
G TR BRATEE A ) R % K.

BHREXHBBARLERAERTY, 2HRARSTFTRERBRS
(substantial portion) % N-K3#R C-KpEBELEH —Fr 3 KR L35
L. #lde, BEEZHAFTEALCHEGTEF, ALFEFFH
BEPEREMEIR, FEARORAETO LR/ AERTGENR
LEMIR(Bl e TR R AL), ARSI E G bk, EaRA RIS b,
KAWL 4k —ANEMRALE, THAFTELNRER KRS K.
A e R LT E A MR, B o BE R IE AT B B
AACLEMIR. tmAb e b A5 5 R KK,

AERAFTIRA S HE St ae b BaREL %, HAARYE
Y LIE(E AR T ) BBt AK-S-4¢ #5858 (GST) % 4 (Pharmacia), £ 3
&4 6% B % %.(NEB, Beverley, MA), FLAG %% (IBI, New Haven,
CT)# 6xHis % %(Qiagen, Chatsworth, CA)., Xk 2 %4845 & 4 238
FRBIEARGTES K, KEPIMEARITRY HEH
B RKMFRIEM. #Hlde FLAG A %A 6xHis 2 SAUR0EF5], X
P R G0 R A0 5 5) Cde AR L RIRBR M, HFERH R S I B R,
HERAM G, A —FREE RO LS ZEZTOIIRE N K33 ks
Met-Lys =k, XA a4 A KO RAREHNOH ARG,

Hds At AF M AT F R EAR G4 F 447 sk ik
("C A F| T )40 A K BR 64 T ak 4% A AR 69 5 AV S R M, KT LR
—APAF AR ALY RO M IR . AATUR o XA R 3 S TR R M Y kA
X, Bldedfd Fbk s A 58I R (B14m hspT0)fkd~, K54tk
FERBRE T (Je 1-2)fk4E, AR TIRLERL., EFH—KHk
FEF, THATREEAR IR L LB Yt 4 74 & X 0 0t Je

AL E M,
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EEBE BRSO MERLIERS LA FTERGFA S K
(o Ig BR R A Kb A FZH, HERSIIRCEELH B)A B ESe T
BEH, THLCHERAATARM SR, CEEZAME S KLY
fREeM1E, E—AKHFTEY, XS HISEBETHSF ST
SoMERE, L¥EBRKEISHZOBGFRLERNFT]. &
iE 09 % B B 45) ho YR R SR A& & BE(Life Technologies, Gaithersburg,
MD) & Xa B -F(New England Biolabs, Beverley, MA),

AR PCRBET @4 Ang2 FAREIAFLTER 9i24 3 KK,
Bl B AT A RAEBRAE P W EM(RBE)TEREBABHEE
B-f (tTF)L, €2 hEiesT, R T HRHF 5 HAF Dk
& @ (coagulation-inducing protein)(A 7 fn & 5 45 H))20 A%, 4§ tTF &k
oTFH Ang2 #R(RE R KL, THAREIR Ang2 B|iemios

B,

HE g AR 6 T FK

AK PG FHESH G E AR EIEBA. B A/ R T K,
ARPA—F EBRLET HAZAK, EPHFHESH T T —AK
SRR BWANTRA T R LSRR (R i K A KA
RAELE—B)RARET L, ERASRBR—ANKEEA TP EAL
THANEFRT L@ TG B BRABAAERFILH TS, B
NEFIRQIERNWA —ARENBEGERRLELSNF T (REAH
).

AL RO T AR P& LR BT FHLESF T4, I {0
AR FHHITFRINRETRFINERE, B EOMLETALR
Ang-2 % BRAR AR B BSNG Kom R A, RAAISN Rss AR T ek A
EEEA, AFTHRAH —N RS AN TEARER ARk AN &
BERA, UEETAELE-1 BAFINMERBRAELGHFF ML LA
FH(Met' 4% Fik s 571), FfEAxB-2 Fo-1 BAFUNERBAHEA
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BRI 69 4% 57 M 45 -] 4 (Met?-Lys -4 F M 48 &A1), A 44t
Met. Met-Lys. Lys(X#i@F A —A RS Maihk R ) KA 6045 F it
HEREARFEANAAT AR E LORTRSEAT LK.

AE P BB R AAFsR AL RGBT REBRAL R
TSR B, Flhott A ATE % Ak h 5P IK-S 343 B8(GST)
FRE T — R HATR AN [ N BARL G, FTFEHENTE
EH LR GST &a B, RABILE-1 B B —AFsM 9 H BB &
A, LFERTROLECBERAGERAGT FK, QLIEERLBFT
L 84T R-his FEGR T T A5 9B KR RAL RN A 5.

FENEARE O35 LA eEdl, L PHFHELSFH 2K
HREF/RBARBBET AT B RGELAR), RERSTAY
TABARR HAEATHE R 8 5 5139 9 BB 7 71

A d, RERARLTMREFR, LFH LM% R
— AR EARAEBBEAEMR ., MR T AL A 4T M A F 0 —
ARFEAKH, XA LAEERLBSEF|I AR, BIREFIRLH 04
YA M ST % IR TR R

AR BROIER LS ERR B KREE LA, X RO
o BTN AR F LM E 6 Fab f2 Fab), &, e84k
B OIEELE DNA ERG =Y, Bl HFKRTER BAF 5 HGE
MR ERKREY, KEALTR BRI THABLES Ang2 %k
Bt Ang-2 AR SRR, XEEMEAHE ) a4 5. 10. 15.
20. 25, 30. 35. 40. 45. 50 RE B KL AR E AR T HEA
KB G R B, Rk SRR BEA ST AL PR 4 AF 69455
BAF MR F R, TR AT RANIR Cdn fo 2 KA 7 = R H &
B P 5 R R A M R K AT S AR,

B—F OARKPLRBETHF TLEEHOBBLT AR, BFAS
BT RIRE RS RAAMRER —F G55 F—, BRET Fkey
—AREANBAMBE A TRBELE AR, KEARREET
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Ry Rk, £ RT ERTHAR,

it e 7y AR AR X % IR 4G B) — M A AT E
LTk @ IF(e RAR T )L F L #k AT 49 % %% . Computational
Molecular Biology, Lesk, A.M., ed., Oxford university Press, New York
(1988); Biocomputing: Informatics and Genome Projects, Smith, D.W.,
ed., Academic Press, New York (1993); Computer Analysis of Sequence
Data, Part 1, Griffin, AM., and Griffin, H.G., eds., Humana Press, New
Jersey (1994); Sequence Analysis in Molecular Biology, von Heinje, G.,
Academic Press (1987); Sequence Analysis Primer, Gribskov, M. and
Devereux, J., eds., M. Stockton Press, New York (1991); and Carillo ¥,
SIAM J. Applied Math., 48:1073 (1988).

F AR A5 BRIA) 6948 K M KB — B F o b a4k 7 ik, AR
TR B AR 5 B 6 R RAZ GG B R, RN 6 L B A P
RTHER—HG T &, HZRAFF)EE— M RL &R 6
FERLIET)GCG #M4 6L, .45 GAP (Devereux F, Nucl. Acid. Res.,
12:387 (1984); Genetics Computer Group, university of Wisconsin,
Madison, W1, BLASTP, BLASTN, #=FASTA (Altschul 4,.J. Mol. Biol.,
215:403-410 (1990)). The BLASTX program B KA HE K F
(National Center for Biotechnology Information (NCBI)), PAZ 3¢ %k
R (BLAST Manual, Altschul 4 NCB/NLM/NIH Bethesda, MD
20894; Altschul ¥, supra (1990))#F#24% T AF#9 BLASTX 34+,
I AL - A A ety Smith Waterman J % R #6 F ) — M,

AR BT 7 18] 64 — e =T AR AR B B AN A5 18] — A4 R
WA LE, PPREZXAASKFIEEABE XN, A4
RBALTREA GAFIE —H, AlEfdiitrgd, &8
AT 7 iR (GAP A2/7 )45 2| £ 0 354 B 694 % BRA K 10%49 1k
sPeE R, FPAAM S AKE VK 400 AR £ U st 40 A5 4 R AR,
% AR E YK 300-400 BIRBA £ ) ext 30 AN ELEARR,
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ZME YK 200-300 AT £V bt 20 AMELEURRR, 0% K
£ 7K 100-200 A £ D bt 10 NEERAR,

#5]dm 4% I GAP K % (Genetics Computer Group, university of
Wisconsin, Madison, WI), t#AF# 255 Bl —5F 4 bb6d % kit 47
et ASF B B & B BB 09 AR B B (IR B B, doig Bk BT AR R
6, EXLEEFEFTEY, FooFRieoEame f2HtEHd 3X F
Mg R AL RATRAT LRGP AL, AL
RN R PSR [ 4 B e AN R AR B BRI B bd 5 RS E). Sk it
4o B GEF 24k 0 F A Jo 0 EFF 1/10)FsF Bu4EME 440 PAM 250
% BLOSUM 62 iz Jikita ., E—LEbrfb @i
1 A #7 A 3T tL4E M (Dayhoff 4, Atlas of Protein Sequence and Structure,
5(3)(1978), PAM 250 2% Lk 4E /% ; Henikoff 4, Proc. Natl. Acad. Sci USA,
89:10915-10919 (1992), BLOSUM 62 *f tL4E %),

AEXEZRTEF, $KFFIAIAER G RKOEE:

¥ i%: Needleman %, J. Mol. Biol, 48:443-453 (1970);
sFEb4E%E ;. BLOSUM 62 from Henikoff 4, supra (1992);
Bz i 12
o REIe5E: 4
ABALE BME: 0

Lk Sl GAP BATHRAA BN, AXETETEY, ®A
GAP Bk #tAT % Mot b (Rak Bk 0 L do - 1R) 69 T8 40 0 BN &

EERLEZRTEY, ZKRESTAIIA AL 6 LB 6Ld:

F¥%: Needleman %, supra (1970)
*+PL4EE: matches = +10, mismatch = 0
o joyl: 50
o REHME: 3
LREBAE GAP BALTHRARKY., AXLEEFTEY, #
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7% Mo b 9 AT R A HOH BOIA S

AT AR RSB E k. B0 A qe Ml SO Ay do A
sTELEERE . AR E BIME %, €.3% Program Manual, Wisconsin Package,
Version 9, September, 1997 ¥ 77 i 64, ARIEHFi AT 04 BARsd B (4] do
DNA-DNA. E&-&&. &4-DNA; 7 IMRIE AR 5] 10 64 257 5
F- 3 i8) FEAT PR XA LT B F ARk GAP & BedtFit), & &5 3]
Fo K 5] S5 e 18) 4T PUAR (X AP M JU T ik FASTA = BLASTA))idt
4ﬁm¢ﬁ Bt AATBHAAR R RS

XEZHRBEALRNEER 20 AF %)ba'&% L EE ., L

Immunology--A Synthesis (2nd Edition, E. S. Golub and D. R. Gren, Eds.,
Sinauer Associates, Sunderland, Mass. (1991)), @i 7] A FARL,

RABMTEA L MAR D MEHEBRKRI, €A LMARFD
MARZ 50, KREPK S R8T i L8 T F 69 LR FHIK, I
Wi L WA, AZRERBET R#5TF, ARARNRAGEAR
B3 R B AR, Bl iEF A XXX, BEREESTH X- XX, A
KRBT A (retro)- R ST, W EXATE, —ARAEBA 7
MBEAE B BN BERA P KA RS, FHEEFH L *TBRFMIKE
HAETADME,

20 ANEAEE B SRR MG D-BAER). IERREBARL
o o-ZBRAREEE . NRARAR. ABALEEFTRAARLT
BB AEAL AN SRR . FFENEAR (2 TALURT)RE
LB, B-REAR. B-RAAK. AEA TR, RuER. ZATHR
(aminocaprioic acid). A K. EAF TR, ZEAE K. —&A4
TR, $HE. —RAK SR, —RARK. N-ZAHAK. N-&
ERARB. BHAR. H-BHAR. AREAR. A48T, -7
FHEM. N-TAHRAK. WWAKR. N-FEARFEERR. N-TERHRMK.
EHAM. ERRR. LA, -5 XA . y-BIE 5 2B e-N,N,N-
ZPAMAR. e N-TBEAHMEARK. O-FBMLAM. N- LA LR
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. N-FBAERR. 3-FAARMK. S-BAMAR. o-N-TLEH
AL CEMUARERE (v 4-BEAHER).

AU, e REA AN E, EHREIBERFINGEFKES 5
Rt REZBERFINGAEFT TG FE. 4L RNA #£FH
4 5’| 3 R @B A F & ; A5 RNA #E A7) 4 DNA
4 Eo9HL T RNA #R4 SKBH SHFEOMFIREBA “LissF
5)”; BA 5 RNA A0 FE) 5 5) ¢ DNA 4 L 69 515F RNA 54 3K
ShE 3T @I RIRA CTHE ).

RFHREABREI TR OISR RALABMAEL, IRV LE K
HIF SRR ALY ZAERT . X G IRALI o BB IR 584
e RAERAER T K.

ARAB MGk S0 M =T ¢ R AR BABR 55 oA TR

1) BAKEIB: Met, Ala, Val, Leu, Ile

2) PHFRKEKLEK: Cys, Ser, Thr, Asn, Gln
3) BRM R Asp, Glu

4) M RIABL: His, Lys, Arg

5) ¥rhtky@eskik:  Gly, Pro #=

6) F&HRAAB: Trp, Tyr, Phe

Bldm, AFRFHBRT AN AR REBR S —Fr L) R
BRPT AR, XA BREAE TR IFAFALIIKT 5 EALRIKE R
G RIMA, RHFARZSTHIERREERA.

R LMFRF ELATIARLEN, THERARGFRME. K
WHF AU G T, BNARERTESRT —ANFRME: £R
AP (+4.5); HRBR(E42); TRMRGE3SL); KAAAM (+2.8); FMA
B/ EBR(+2.5); FTHRAMRGLY); AAMK(+1.8); HAB(-04); #
ABL(-0.7); LABK(-0.8); BEABR(-0.9); EAB(-1.3); MHERBEL(-1.6);
RBR(-3.2); BRBA(-3.5); BABLE(3.5); RARB(3.S5),;, KA
B (-3.5); A (-3.9); HAB(4.9).
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AR s BARFKELART RO LAY AT ERHN,
Kyte &,J. Mol Biol., 157:105-131 (1982). & %n 3k b S AR T A4 4L
© B AR ARKAB ) B BR AT, S RIRIFARANG) L 4h 2 4.
XEEETREYEIMNAL QHEHFREERLEL2 AGREABRBTH
B, FRIRFTEPIFKRE QIEFEREEF AL NORERY
A, RRTHRFTETIMNRE QEEEREEFELS AHER
BT,

AT AL IE FRARIG B A ME T A B AT R B B e i, 4532
LEG XK EY I RPN EARIT B FEA, o REH,
AEETHRFTEF, TORKEIFHFRAM(d L ARLREBIAK
MkE), SEAERMRLEMMAX, FE5ZEGGEDFRMEX.

RABALGFKMENBAT: HAMK3.0);, MARG3.0); X
ARBR(H3.0+1); HEABH3.0x1); LRAB(0.3); RABEM(0.2);
2R BLEE(+0.2); HRBK0);, HEB(-04); MAB(-05 + 1); AR
BR(-0.5); LHEBR(-0.5); ¥R ABL(-1.0); FARAB(-1.3); HEABL(-1.5);
FEA(-1.8); A TRBK(-1.8); BAMK(-23); KARAMK(-25)FER
BR(-3.4). X EbF £ ARBANFRMEBRITRER, QEFFER
B2 FEL) WHORARBITHSR, REIARFTRT OB OERFFK
B2 Rl NORARBTHE, REERFTEFOLERFREE
FAEL0.5 A ERBRBATER., RIEFKERM AR 7] T A
KR A, Xk RIREARE “RAEAS R,

AR AREHRI T &L,

#1
R
JB4b 5RIAE ik e ) ik B4
Ala Val, Leu, Ile Val
Arg Lys, Gln, Asn Lys
Asn Gln, Glu, Asp Gln
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Asp Glu, Gln, Asn Glu
Cys Ser, Ala Ser
Gln Asn, Glu, Asp Asn
Glu Asp, Asn, Gln Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
Ile Leu, Val, Met, Ala, Leu
Phe, % £
Leu iE R, e, Ile
Val, Met, Ala, Phe
Lys Arg, 14 —RE-THK, |Arg
Gln, Asn
Met Leu, Phe, Ile Leu
Phe Leu, Val, Ile, Ala, Leu
Tyr
Pro Ala Gly
Ser Thr, Ala, Cys Thr
Thr Ser Ser
Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe
Val Ile, Met, Leu, Phe, Leu
Ala, iE 78R

1) Bodo 7r BRARAR BT 8 % Bk 55 2 438 69 | 34K,
EELEZRFTEF, BRARTERN RS FHSERE, Bidfed
fiX sk R P ARE T E MR E R0, Xk KT AR M AR
WEK, EXLRAEFTET, LELTHTHRAALADEEREMNE
B RIRBITRTHRREBRBRD TRIRENES, XA 2 KRS

MEK R @EoR.

Aob, KARBILARAR TEB M-S mF 5, H+ 55T a4
ZRTATEMRREMETZHEA, AT E RN, TAFR—
NEO T 5 ENEEG T ATE M REMARE R A 6 RAPTAR B 6 R
ABRAENERHN,

FAABBAAR T oATA00L S Rt = et e BE BT 7). £ /&
A E, AR ARAR THRMIRG =g 45 L REMAL
Elegrbat, EXEERFEF, B TXSELTRIRAIZEE S
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RenTRGEZANIAER, FAUBRBEARAR THATLE, ATE
ML F &A@ RABRAALTAAKRE. A, FAAHRHER
AR T AHERIE T FIK, PSR EREE EARS/TH
. RIE TR AARIR € 4o 04 7 MEAS M 7 ik R Th b X 8 B 4K, )
Yo, WwREAA—NMHFHRAERBESIIREH EXR. FHOFIH
M T R A EN, ARABRA XA TN T IR R,
BEFZX, NZEFTRAEERENIZELL, AABEAARTHE
AR TRBATHR(FRE R ETERER L C R ELE2M)

A KE D A ZRLEMIFR 69 A LK. JL Moult T, Curr: Op.
in Biotech., 7(4):422-427 (1996), Chou 4, Biochemistry, 13(2):222-245
(1974); Chou 4, Biochemistry, 113(2):211-222 (1974); Chou &, Adv.
Enzymol. Relat. Areas Mol. Biol., 47:45-148 (1978); Chou 4, Ann. Rev.
Biochem., 47:251-276 and Chou <, Biophys. J., 26:367-384 (1979). %
SMINEA THB TR — B M B SL AR S, —F TR R
#8697 3 RARYE ) Bt 42 (homology modeling). A% KX E &G
WRIIE—HE T 30%RARMMK & T 40%, R L2XHA ST 664t
HMPE T AAA,. ROLEMBIEAEPDB)RILHERR G T L4
BT HRME, X @EERREOLEMABEREHE . L Holm F,
Nucl. Acid. Res., 27(1):244-247 (1999). # L #k(Brenner 4 Curr. Op.
Struct. Biol., 7(3):369-376 (1997))#% i —AN4% % A EF &G AT B4
BRA MR, Loyl RaMmE, RakoBRREHE
My FRMAE

e ZREEM TN 77 %k .45 "threading"i% (Jones, D., Curr. Opin.
Struct. Biol., 7(3):377-87 (1997); Sippl 4, Structure, 4(1):15-19
(1996)); “% Bx 4 #7i%” ("profile analysis" )(Bowie 4, Science,
253:164-170 (1991); Gribskov #, Meth. Enzym., 183:146-159 (1990);
Gribskov 4, Proc. Nat. Acad. Sci., 84(13):4355-4358 (1987)); “itfb%
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#%” ("evolutionary linkage" )(Holm, supra (1999), and Brenner, supra
(1997)).

ERLEZRTEY, RARLRROEEINT AR, L PR
A EREABA I, LBAMALE A F/RERRARE. X
BIEFTRF, MLRREE, BEOEFAREAE NEgBike
EHE S R Y. N-EEAE EAAL B HFIEAF 5] A Asn-X-Ser K,
Asn-X-Thr, F-o 69 X TG IR RSN TR RABR. B fAR
ML I T, RAET —ANFT 89 e N-i 448 2 4k e fE 45 %
KA, BRAREZIANFF R A 6 N-af e A s, o3t
T N2 BB A MEGEH, LFREIRGRET —AREA N-L4E
BB GRE AR ALEE)., S8 ikt bk SR O3 L B AR E
FR, A RA BABFI], BERRFEH—ARS AL HEAREL
MR R A L CRARGLEAR). SRATEEHEREYE
AR BB (B AT st A AR B B), FBERBR T AT B R &
#., FREBREZARSAGFHERBLATHRARESG Y, H B
SR AT BB F PR B A R Be st PR A BR 7| A2 09 A8 A AR A 143
RAK.

XU FTRY, RARBEBERE 698 (D)ERATE & KiE 6
B, QB FAAE A s8R, QVREHAREE LKL
eEk ), QRELEEFR, F/EG)RTEE S K HC2hshds
PRBAT A Redsr, RETRFETY, TERRFI| FELE®
FRY, EHBRSTREAUSNG T 535 LRTEARSARE
MAR(ELZAFTRFARFTHSR), ELERFTEY, RTHUS
PRI ST 8 T G| AL RA 75| S A M 4 52 ME AL (Fm BB A I R
178 T B BH 5] F 6935 (RH BIRRA B 5 69 L C R IE— R4
). RAE KRB Z REMG T EF L B, SlFaTH
”  Proteins, Structures and Molecular Principles (Creighton, Ed., W. H.
Freeman and Company, New York (1984)); “& & # #1z &7
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Introduction to Protein Structure (C. Branden and J. Tooze, eds., Garland
Publishing, New York, N.Y. (1991)); #= Thornton et at. Nature 354:105
(1991).

AL OPAFF ML SR A 2 IR RE IR, TAH HRARS
BILHIT S E 12%., STRARLFAERH, TH-TTH 50. 49. 48,
47. 46. 45. 44. 43, 42. 41. 40. 39. 38. 37. 36. 35. 34. 33.
32. 31. 30. 29. 28. 27. 26. 25. 24. 23, 22. 21. 20. 19. 18.
17. 16, 15. 14. 13. 12. 11, 10. 9. 8. 7. 6. 5. 4. 3. 2 &K 1
ARG, BEPTA 25. 24, 23, 22, 21. 20. 19. 18.
17. 16. 15. 14, 13, 12, 11. 10. 9. 8. 7. 6. 5. 4. 3. 2
BRI B,

}g\:
J—

MMM NITAY

AEPELRBET 45 H AR 0T E Y. #T4A 4 LIS
FABRBRANB/A. MR, B ARESH . X Bihhik b
EHHER, aEmEREH. BR. LEANFALARGFEE
#, RERITEMAGH S B GTIA A RS ML EF 2 KReGHEIR
FRB, AR RMEEES BT E e, BERBEXRISE
fe 7.

AL P BB 64 45 FATE YT MR LA —AREAK
BEMRESYEEY, Pl RUHL_B, RR L _BRFEEHRH B,
JLE B+ F) 4,640,835, 4,496,689. 4,301,144, 4,670,417, 4,791,192.
4,179,337, L E A4 T AN RO OIEETREA- R 8.
LR, HHREFRLCHERCEMRESY . R-(N-TH i
BR)-R =B . A_BE¥RS. RAKAAY/ THEAHERY .
RECHENS BANESY QiR UHEE, ARTMNGRAY.
45 AL A IR T (PEG) I2 A5 34 M 45 S F AT MM 640 . Rig
WIRESW T EEI G AALE, B 3o4F A7 = W 6 BRI KE,
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KA EAGEIER] B R — AR E ML, 42 PEG A E4F 7K
AN ETT R (LA FARLITAR), LEAEREH 6,133,426 #=
Gonzales 4, #AXH: 2000410 A 17 A,

FARE T 6 deda b

ORI 6 RN Ang-2 45 M IURE A A4, Bldedtik
TR Yo E e F A ), Xk I AL TR B AL B BT B
RERXRMMRK L LEFB AT FR, REJFRHLEADKEIAE
B Ao 4R 3 R EAR GG F A ) B AR T FAK,

RERANEEBRABERE(LER CDR AHEL, o EX AL,
CDR W2A &5 Ang-2 KA EFRAER 658K, ARk stk A 4L
R EHEG R, Rit, CDR RSB TEREMR A 6L L
RIS ARG RSB T RRBTHK, XERELTH
ARE I EAT X 2 AF AT, L Hudson, Curr Opin Biotech,
9:395-402 (1999) & £ 4 X #k.

A BRI (somatic) FA=h m#itsed, s+ CDR AA85F
HF BRE” RBEERTRALENETRELTE, UF
B E B EA AR L E., R Chowdhury and Pastan, Nature
Biotech, 17: 568-572 (1999) & - 5% L k., ChXArF kP RILR
T4z b 69 DNA A AR @ EG R & F H (direct and inverted
repeats), A FF) . —RBEMFT XM, L¥ LA DNA 55
QIEEBISTF T F-G-EZ-ATBF ARG - G- CHT- A R T)f=
L EBRER AGY(HF YTAH C R T).

Bk, REPAH—AFEwFEPENTEREE R GIK
StH¥e RN FRY, IS RROEEEANTEE/PBHRANNTE,
{27 CDR R A#HITRE. £ CDR AWML A RE#E4LEHAFTE
B, ERMEANRAFRE, RERSRAZILREFEBREHEDL
TRORMALE RS B R E). THA KB4 F k40 X S5
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FRAR KGR FARFo AR -BeAR Bkt M), Mg
CDR R3RH %A ZKA(LIELE L), RIBXAF ARSI M 645
MARE, RMABRCoHEEMFFTETRAREMBELERETRE
#)CDR. % A #97 k4= Kabat. Chothia. AbM #Fei&f%-3%% (contact
definition).

Kabat # % (Kabat definition)Z & % Al 45 CDR R X FIR| #4547 %,
CAFAHTEM. (Johnson and Wu, Nucleic Acids Res, 28: 214-8
(2000)) Chothia 4#% % (Chothia definition)#& F loop %4 #694% & . (Chothia
#, J Mol Biol, 196: 901-17 (1986); Chothia ¥, Nature, 342: 877-83
(1989)). AbM #4%(AbM definition)/~F LiX A E X ], © & —%
B TG MR 6 7 %, & B Oxford Molecular Group (Martin 4,
Proc Natl Acad Sci (US4) 86:9268-9272 (1989); Rees, ¥, “ABM™,
— AP AR T E RAER 44" ABM™, a computer program for modeling
variable regions of antibodies, Oxford, UK; Oxford Molecular, Ltd.).
CIREE R BT BN K Bk, BT k) —REMB| ZBLH.
B —H T kR, AT aE SR I AR e 54T

#EIRP], FhEF ) CDR BRSAR AR HI. H2 4= H3, WAL
AR BB RM T, BT CDR RS 4% L1, L2 4= L3
MBI AR R BB R E

CDR-HI R#jK 10-12 /~3%2%, #R¥% Chothia F» AbM #%%, &
W Cys B8y 4 NEEA T4, RARYE Kabat #6%, WELE 54
HRAT4E. A4 Hl B Trp, BF A Trp-Val, 1284 Trp-lle &,
Trp-Ala. 1R3E AbM 4% H1 K% 10-12 M55, 122 Chothia 44
Rk T &E 4 Rk,

4% Kabat /= AbM 4%, CDR-H2 i## M H1 K589 15 A%
EIr4. H2 eT@ey R 2 A S Leu-Glu-Trp-lle-Gly, 122 H R %
4., H2 & o9 & 5 5] A Lys/Arg-LewIle/Val/Phe/Thr/Ala-
Thr/Ser/lle/Ala. #R¥% Kabat #%, H2 K# 16-19 N3, @ AbM
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LT E BB KA 9-12 N 5R A

CDR-H3 # 8 £ H2 K% /5 69 33 AT 46, ©H @ ey s 55|
2 Cys-Ala-Arg. H3 B8 % #4 Gly. H3 & K& 3-25 AL 209,

CDR-L1 :@8% A% 24 SR E 44, @& FH Cys, i@'F CDR-

JE A Trp, L@ ey #A 5 5]% Trp-Tyr-Gln. Trp-Leu-Gln.
Trp-Phe-Gln 2 Trp-Tyr-Leu. CDR-L1 %% 10-17 #&&4. &KX 93k
49482 (punitive) CDR-L1 Z#HFFIAEX, 12F Cys HZL X
J&, BEERM 15 ANAREAR, REAZ Trp-Tyr-Gh.

CDR-L2 #7-4F L1 K36 5604 16 MELAR. ©il@eELE
% lle-Tyr. Val-Tyr. Ile-Lys 2X Ile-Phe, HLKE %% 7/ 34,

CDR-L3 8% 4T L2 K3%/5 33 AL, ©ar@meg it i
# Cys. L3 B & F 4 Phe-Gly-XXX-Gly #7), EKEHH 7-11 A
KA.

RATIRF OA & ARG F %, Bl £ B £ F) 5,530,101 (Queen
#, June 25, 1996)#4i8 7 = A AN RALTARG 7ok, HE P ARMEER
FOFRTERRMEGF SR BAEREAMEFINAH 65-95%
#9E) —t. BAMARLELEIREGMMBRT CDR sF, @BFLLAT R
BRI EORMEF (Hl4e)i64% 5 CDR A8 LA M mHrmssb%
Fa /1045, Hldek iR LR G T 5 CDR AEAR4REI R, R4
AR (L CDR)AEZE 3 A A B A (Fe i TR B RN ). 4
WER—ANZERRE, RELPGARIERE G EAFAREKR
BH BB, 12FRFT 5 RRLERT G ERAR 653508 (H 4o
AHEALEHNEAILCHESYMERS. MEFELLEE LA
5,693,761(Queen, %, #AXTF(issued)12 A 2 B, 1997 , “4mALEA
BEARACPE G 09 % B R B 6 09 % 4L H B “Polynucleotides encoding
improved humanized immunoglobulins”); % & % #| 5,693,762(Queen,
#, BHF 12 A2 8, 1997 , “ARLEEHREE” “Humanized
Immunoglobulins™); & E % #] 5,585,089(Queen, ¥, #AF 12 A 17
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H, 1996, “ARALZEHKEZE” “Humanized Immunoglobulins”).

#l4e £ B 4 4] 5,565,332(Hoogenboom  , #AF 10 A 15 H,
1996 , “#k ARG H] & -—FP 4047 %> “Production of chimeric
antibodies - a combinatorial approach”)¥ #i£ T #1424 5 F Kk
AR 45 BT AR AL FLARAF IR, LV 64 AR (R ik B BO® 77 ik, 4%
A e AR AR, 4 F H(shuffling) R 13 B A BALIAK, G4H
FALRKAEREBH)TER, F44FTAHRRHGIHKREAL
AANBRE)RTER A#/Ta4., £ EHFFTEORERGER
5t, R 8 Ak e st e A KA D AL EANIE R B)MET & X & #4740
. BEH—FHFTEY, KAIFEALRIKSY CDR oS5k aAELY
CDR Ao B#ATHE, MATIFRAR S K= R & o i 4 2 A 5 ) A
BATHR ARG SF . BETHATEAFTE, TRALHC
AR L E BB RATIEST . L LdRBE T HATBH AR ZA
KA IER ik, 4N, Winter, FEBS Letts 430:92-92 (1998).

X 4 £ B+ F) 5,766,886(Studnicka ¥, AR F 6 A 16 B,
1998, “f&-4fidh4udh=T &£ K” “Modified antibody variable domains”)#%
HE T TR FART X R F X —F R, CA TSR
BY FRGESEMBHRRF S, RBRY T RES FE 46
S BRI IEIE T R XA G AT R R 6y 7k,
BHEBETHTERAEM TRRAFAFELSY. LLEER £ A
5,869,619(Studnicka , #&AF 2 A 9 8,1999).

o R SATE, AR RARIBAEAT Cudm T % RASAT FAR GG B 9387 A
RETMIT IR 6 FH ) Fo/ R R A R R, A
—HFEF, TEHARMRRAR EELRAES, AR HIIK
st LB £ R 6 FF2 /1 (Co &, Mol Immunol 30:1361-1367 (1993)).
FARHNEEREZETRAGARKLRKG T L TR K
(’reshaping”) . A8 # &~ % (“hyperchimerization”)#= 48 & / & % & & %
( “veneering/resurfacing”). (Vaswami 4, Annals of Allergy, Asthma, &
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Immunol 81:105 (1998); Roguska <, Prot Engineer 9:895-904
(1996)). .4 B % #| 6,072,035(Hardman 444 F 6 A 6 B, 2000)
EFHAET ERFRMG T, BRI BEARELH Y INRERELGHK
BT ARG LR RN, el Rt EE L4 T &iikE
RAENFBFR AR F R AR R, BRXdgikst, LeTik
Ak % 92 B M 69 77 3 L Gilliland 4, J Immunol 62(6): 3663-71
(1999).

EXZH T, ARKIKTRTRBLSRIHEL, Bk
AT A RACAAR AT “RERE” (“back mutate”), VALEARILIK
T @A — AR EANRA RS BFE LT AHEL) T R/AR
A, MR BRI AR S FF ). Lo Saldanha ¥, Mol
Immunol 36:709-19 (1999).

JE KK 45 M 2 A7 04 K04/ 3K & (Protein Mimetic)

FINAKPEE BT REF L AFGEREMY, TRHST
A LM B A BB LM ERER ., A heirh bkl £, #
A — AR B A REARA I RRS, M) S0 45 A7) 64 B
REMAY ., ERBAS KL REF LR AME, AETHRE—A
Rk Gy (Bl £ E MR, MEMEERFT R HFE4 Ang2 &
. —F @IRES AR AT Ang2 BERZHELERA,
X #k Nachman <, Regul Pept 57:359-370 (1995)%4i8 T AR K 4% 71
SOF B A B SR EMY G F ., R EE2TARL AN K
M AR AT, BB, BB, BRI E AR,
RET AL PR B v 2k . BRiE. BS, 45502 C-K3BEHL R N-
BEAATAY ., TR EFFHELF S Hi R —RH R EN X
M AR AT . T T R 45 B IR 4 R 25 A5
ek ey e E B, A EHER] N-K#BR C-K3% LR RAN L4
B AR,
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A6, FRRRESRS A BLEESFTUAES ZHREARAHFTIBIL, TR
AR GFEAL AR T A B AFIL . RIS, B(Re Lt & 55
RFEKB LGB, &M BT RA BRFl e L HERRAED
%), ARALARET oKk T640F, o TRhExEas
ik B VA FTYR QSRR E: B4 HATL,. RARL. B, R,
BRI R 3 AR, X AT A AARBRBARA R AT # ke, Bl 4o L2
] E eAE R A M EAFIT., AAUBRIE KA R &3 dostiX sk 47T 6918 A,
A EGE N EE 43,817,837, £BF4] No. 3,850,752; £E &4
No. 3,996,345 ; £E+ 4] No. 4,277,437, EETM 7L eLiz(m
AL T VA HATIL . R AAF TR L AATFIL. P AR X & AFL
R EB A 0t £ B+ A No 3,817,837; £E £ # No.
3,850,752; £E ¥4 No. 3,939,350; £E ¥4 No. 3,996,345, &%
BR 69 AEAT IR AR ST LA X AT AEE R R, KB TAHA—A. &
rRE%.

TSRS E 5 ik

KB R % G R4 T4 AR TTARSE T ik R R E R L
W LBt F o mm 4l 4. B W B RE S 6 KRE LR 85-100
NERABERA. EREFHRANFERIALAN — R 7400 RE 4
BRERSK., AERHBRADEAEEL, FTHR QCohkkpk
A . #)3=JL Stewart and Young, “EJA8AKAA”, Solid Phase Peptide
Synthesis, 2d. ed., Pierce Chemical Co., (1984); Tam ,.J Am Chem Soc,
105:6442, (1983); Merrifield, Science, 232:341-347, (1986); Barany and
Merrifield, The Peptides, Gross and Meienhofer, eds, Academic Press,
New York, 1-284; Barany <, Int. J. Peptide Protein Res., 30, 705-739
(1987); £E +#| No. 5,424,398, Xk ak3H@aLs] A HFAKRL.,

EIABRR A7 E A AR LIH-—UHAX), A+ HLELDY
A4 0.1-1.0 mM fg. XA R AR T AHIA(-BOC) K 9-%
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¥ ABEFEMOC) R o -B L. BAHFRY FHAARTER, AWK
o C-RauT b —F e E—AREBMUL Coligan & “UWEAEF
Z i%&” Current Protocols in Immunology, Wiley Interscience, 1991, unit
9. ALFERITARE, THRE t-BOC KX FMOC £k 8% 41 a2 H A
sHa R IR E PR, FAEAKE T A B () hoik 4k HF-10%K F &k /2
0CL Y Thy KBRS L F. REIRRAE, 5 1%E5 8
BB B AW P RIRIK R R e AF, B M. BFTRA
Sephadex G-15, VA 5% B8 4 15 7| #4788 Ak A3 U8 5 7 vk kx4 44 4
AT, HEATARGSERSRTET, A —HREREH
MEASFIMRITEY, RETHAFAET EB ARSI, BEE
. HEORAEE. RINRB . BEREE ., B R Rt
FhitsThE, &R ElA8 Edman MR #4TEE.

A Ang2 Tk, FTAEY . ERRUBRRESTFH L B)RELE
ATEaM Ang2 4E5RGRFERT, AFELESN T &bt
RARBAMK.

40 DNA ERZ—FEA 5%, THERHERLA SIS
EeEOEFABLESFMARCNHAEK). THHBFARRL R K
4 cDNA S TIHARRERAA, REFBFILBERIBEAZE L @0
FOAE A ZTARRA B, HRTH R ARG cDNA A 545
MEEA Y “R46” cDNA(M mRNA ##FmE)RE, MfmERE B
E e T RAEE AT 8 HRAFESTRITEA.

— R ILTF, AR AR LKA T 7 ik R AF 3| S Ak 6y
DNA 4F. 3§ 2RFREAIKRSGTAXE Fab /B3 CDR i,
PR TAME R AT AT FRENG BT (ERARETLE, Heia
O HEAT I it VA A 3 F, 1% 2)48 X Fab/CDR. ik B ) 64484+ =T
AR Gl R A6 K Fab 3469 2K K34 Fab K4, 43R HAR
Fab 245 % —AR % 4~ CDR #93%4t, R4 ZHEEE R, 2t
Ji DNA R BAEA R4S, A 64 22 X 5£4F U Ausubel et. al. ( “¥5%
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4T A F X 48%”, Current Protocols in Molecular Biology, Current
Protocols Press (1994)). ARE#4odRAF K )N, TR 694R4H B Sk 18l 6
B, FRRAXEMGEAUAR Rkt LEHAFRE, E5EHS
B T RAIRA L. & B Ik R4 50-65°C , 0.1 X SSC
#2 0.1%SDS.

TR SR EBNE LRR RO R AR BRL PR FH
HAOFHEHTR, TERAOEETMUETRAEY WA EHEE
K. AL KA AL DNA R B BAREALT 69, B &L SReEL
7B, ARFREBEREGIFRBE)BETHR R, ARE
RIEBARGo M FEERARE CaMV BT R FRE TMV)EE LT H
KA e H R IABAR(Ge Ti K pBR322 Fi4i)d4b T 4ttt 4 4% ;
ER P L) Y

THRAEEASFHESN TOLEZTHRASIW @R EIE
({2 FALFE-F)VERO #mfith. HeLa tmft. ¥ B4 K97 £ % ( Chinese
hamster ovary (CHO) cell lines ). COS #mAe(4= COS-7). W138. BHK.
HepG2. 3T3. RIN. MDCK. A549. PC12. K562 #= 293, vAB K
LR BB mE., EHERARABELATEEATINEY
PR Fediik B BOXAE G 4% M 44 A1 0F, Rk R B s mie.
iz 6978 FLsh 4 e .36 CHO mfe. 42 38 tafo e g #E 4m 0.

— X FHAMEESH THEZGHTFILTF T L.

“FIXBAR” 5 kAL DNARNA)AFI 69 % A5 5B 69 R4
PERBAK, REBKRTEOHTE, HFO4UATRYGAS
AR RELBR L LT BEFEATHEN G, HloishF R
3BT, QEMEALRBABEETE] mRNA FEEEFAHATG G
%éﬁﬁﬁ@ Q)& et R A kL B 5], RABERAEE

R RGO M BRI O FF 5], ik sE E dm =T 5 89iF 44
EAQabB s, XA, YEHEF }iﬂ-’é\?ﬁl”;‘é FAREH W5
5| R 4E1E (transport) /- 51| B, 45 M) 845 5T LR A B F & RB 5K
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A, METMAERANELEESO LW TRKRGZAL, AR FH
HEF BT W,

Bl TR B bR IE B %, dRBEAHA B EBREF EH AL
AW AR, B FBEEE A R 4% (Pichia Expression System )
(Invitrogen, San Diego, CA). EA & LARHIAT- o (pre- pro-o) A5
AT ARy bk, MIBAFINAOHRETERGE ST O LB RIHE
(AOX1)#ATIR ),

1 A 20 B Fovl L sh dh e dd Ik LA R P AL BREG ik, B
T RIZRA P AN BRESF 47,

T ER, AR EAF AR 69 cDNA SLIEE AR
&5 % 4% pVL1393 #F, (PharMingen, San Diego, CA). *THkig{#
RBLHAH, £ sFO REGZFFRAF R TR L F R R
(Spodoptera frugiperda)fm s, A4 R ELLEE . T 145 IFHEAS-3% 05
¥ A% (Pharmacia) 3% Fo bk b 40 - R4 &S E G .

A—TiRFEA, A RRRZAAREK, KBERAAR #40A
TEOREGRREG, E—ARRERKRGTY, TRAGERA
¥ % f # 7 # (Autographa californica nuclear polyhedrosis virus
(ACNPV)WE A BAR, 723 Wi R 3B S 3K (Trichoplusia larvae) ¥
FASNRAE ., THRERF SN R ) %% 5% R E
FXLEFERRY, Wikt AREOARTHET S AKES
B THEHZT. RERFAUEEHNGRABALSTFE S AK
EFOAREE, A FH 2 R 7%%E G (coat protein coat)y T8 5%
. TRETHRFERFTIORIH LR, SHRREPH AL,
(Smith 4, J Virol 46: 584 (1983); Engelhard ¥, Proc Nat Acad Sci
(USA) 91: 3224-7 (1994))

EAH—FBIF, T4A PCR ¥ 3 Rk K 45 7 M 25 47 69 %4 DNA
5, AR EMEIARY, 4o pGEX-3X (Pharmacia). pGEX-3X
BARG AL T PR AK-S-45 45 85 (GST), € /5 4 A bl fodd F- 1 4
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e & e (BIHNZ)Z B UEALE 69 DNA AR FFT % )6 kb
Z8. PCR 5T @b E BB t. BS540 E00 0
B3R A AR R AN, RAF RACHENEG ITE ik,
TIREEEEA T GST 4 L F a4 F ML 467, 48 pGEX-3X/
WL SR KL K HATE XL-1 Blue %mj¢ (Stratagene, La Jolla
CA), 5 & R5ALTRiBITII, TAEIET F 4Tk DNA
10 B SHm B AT RS MF, AR A RH LR SRR AT
VASE B 7 @) ARG\

1% ) EX TR E 40 R %R RADIL Ang-2 KR E KK, THES
FEERUAT “EHE” UNBLEFERG AL ELY TN
IR R B, XK R G FIr & 50k LT 64 L3646+ BT

Fe 4 4w R ) 04 S 4 AR T A B R M &R X
AR, TRA FHE#Fd, TEAEQEARE I mi; A
0.15 M NaCl, 10 mM Tris, pH 8, 1 mM EDTA #47#t%; # A 0.1 mg/ml
7% # B&(Sigma, St. Louis, MO) £ X& T4 15 min. THMEEZM
158 RIEH, B 12,000 Xg B8 10min SLIR S K . A 50 mM
Tris, pH 8, %2 10 mM EDTA EROAFAMESAILE, A 50%
b &, 3 6000 Xg & 30min. JAEA Mg Fe Ca* ti47 A8
SXEBRPBS)ERILE., RETHAEM SDS RAWBIEER LY B3
— L A4 EH (Sambrook ¥, supra). “THA 0.4 M KCl#
MBRIRARIVE G, T T RBIALA SDS 5 bk & &+
#ATRK, SRAMEY L GST BEEG(CTERER), T
J] GST Purification Module (Pharmacia)i#t 474644,

AAABBEARAR Bsott Fvi il shth ik A A T E G, TIRIE
A LA R R QR EEMEFESBM(CHER AT EAZTGEW)MY
R RAFF I WIOR, XA E KRG IR RRTF) T B
. B, R, BREAL. Rk AeBEi. % AP 78 2 4@ 4e CHO.
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HeLa. MDCK. 293 #oZ & mje & A LA 5 XA 8iF 51508 K
ARG AF R SRR Fo b AEMUIE, Tk A A R AR BT AT AN R
G o E RIS Fede L,

TR S AR LGRS KRR T mib(l TEEEA A
J5). X iR 2 G QUL TR T)S A A tk-. hgprt-3, aprt-4m e,
¥ 49 HSV MIRZ kB, K& R%- 5 Rob i MAL B A B IR2
EERAIAE S A BE R R . 5T AR AR A ki ATk 48, DHFR
WK T am st 2T S e Skt gpt IR T ampext B ErBL 69 3t neo TR
¥ tm st B A HE F(aminoglycoside) G418 Fr R A& 49 FlE; hygro B
Tt EE AN, LETHYLELR O upB(EAF R
F1) A w3 AR A €, R BR) A, hisD('E AL 40 18, 5 ) 48 7 B3 (histinol X 48
B, TAREN T HiFiehamitF £, p-HGBTHAL
KM GUS. RATBHBAELRMRAE.

HAHEEF TR E

A—RELT, R EXAEFEFANBEFRESFNTHRE S
“EH R RN, UHBREAGEOREMFEL —RAARIEL
WiEM, TEHAAABRC I ST R RETERE. X F O
kot B RN A ERIEEREG S REBELE pHT A E(—&BILT).
BIRA L FRENT QIRBKERS & ks, 1285 RA A AKX
RETHRA., BRERNF IR, EXSEHFLT, T4 E/EMNBERT
LK L RMEIRN R L BT X, ZHRERFEAREZ B4
45 MY FAE R BAL, M iE B4 B 48 (dusykfide shuffling)fF A &
A VAT R BRAE, BT AR 6 — 2k BALIE R 4 F At L4 BERBR/ R
M. BBAH AR/ =L GSH. RALE4R. —AAFHEEE DTT/ =& DTT
Fo 2-2 K LEE(DME)/ —#-bME. R Z AT TR BEMARGE
FEBZE, BEEAGBIER QIEHH, ST ENRC B
LEN
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FEAARL P A AMLEST RO R TR, KA ARA
R#gm B sitbrik, ZeFEE—FRKPLOESKPEZKRA
B 5 &, ANEECEAFLBE RS ABRLELFERE, THAE
el K F R AL B 69 5 K, PLIA B3R 0 R T A LA (R AL ) BUR
(homogeneity)). 4FAEAH T FHLE SRS T ERLB TR
MEE, HMREER, RAWBERLIR, FLEELE, —F4E3AH
B RS T ik Rk & G R &3 3, HPLC.,

AL R F L F @ HRB| A, AT ERTETH RN
AR EARKGEARRL, XA bt FHELHE
AR ZRRNAELC RSB GELSY, EFHFRFHELELHEE XK
PRAZ Lo AL B AR T H R AR THRSHGEATRE. Bidedsd R4
AR ZRORMK, LISHBLTHRARGAEREGHEFHELSHNE
& HAK.

BE I OO BRET 3HET RO L AF
e, FAZEEMRFLBEEGESEMEN., TR “K
ARG BBAFFHESHNEORKAY EBE YRS R L
AFEed, HliRFHESFEAIKELEYEGHILEIH Y
50%. 60%. 70%. 80%. 90%. 95%R £ F.

WRFEALASAABEARARE THREFAA T L ERFF LS L
WAL ik, XBFEOFE AT, LAY T FLEEFN,
RAiB it SDS/PAGE 1 —3p - 4h A4 b 4 MI4F Fr M 45 A7) % Bk 44
. MR ELSF Y —H oL BN RE T ERITE
EAS AN EN, FFTREERYITILE, Kt B ks
F2E, XEInH A4, BARAURKRERESE M EFRER
T AL G Pk ) 6 BRI ik, AR RIA WML AR EE X
FRA TR T H TR M A7E M.

FARIBIFARAR Fedn % 70T A TR WL EF &G stbtd 7 ik,
XS ik Q354 AR AR LT . PEG. FARKR(RIEILIR). REEME
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MG &S, &k F e BT (3m A & € -Sepharose). BT R EAH .
BARE#. BILE. BABMREAREREN. FRLEEL. BK
WRVABRIX B ik B . de KA NS b, TR A B KT
RAETN, RFEXLFTRTHAG, 15TIF2] 618 04 ehi 7 47
B AL R A A,

BEFRBRERRBR ARSI R ELSR, T AR
FHRTEFTEREAFAETZRFNGOESH TR, TERS
75 ik P AR A 64 S Ak F TR SR AE R A8 B B i S Ak ik R 69 R B
AN, RF2 oL, Hlde, £ HPLC £ BT/ E FX 4k
BT T AF A4 30— & TRAARIE &3 7 40 3H 47 B AR 345 PR AR4E
. BAARITERAKAAAR B 6 7 ik T st R R ARG
FHFRA, RERAFTRELLGHFHLESFN TG HGLELEN,

€40 % BkE R F) SDS/PAGE 544 F 9t 4T 8RR, A it 2E K
) (Capaldi 4, Biochem Biophys \ Res Comm, 76: 425 (1977)). Hik
ERFWRERT, SRS EILGEFHESHNELTHGE
MaTEHRTERARE.

SAKE

KB LA TR BEAT AR LS THETE AR
AP IR, WK R AR E S THRIHGRAE ., AR
KR —AFHFTEF, WRAMN ZFABLEEST Ang-2 93K R
E BB, AR ot ok %8 456K I (Asal, ed., “@afAdhFF k"
Methods in Cell Biology, Vol. 37, “fmje.4& 45 F 6934K” Antibodies in
Cell Biology, Academic Press, Inc., New York (1993)).

G IR A SR 2 AL R ATITH AT B KA A R R G )
BAWRGHE, WY T AR QIR X LSRG T Feg—A, B
AFIL 7T VA RAAT ALY 4 St 4 AR SAATIT 69 U4 7 M 45 671 64
YAk, RAAFLHTARE=ZMH5T, BFRZE =K, L&
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T E A B A, A7edh 7T A R 4o df AR 6 4 M 45 6 F] 69 K.
F AP FARSE AT B 2 A Ak, ?mﬁwm,ﬁmﬁﬁmﬁwﬁh
THEE, ®mEMHF44TH AR B E IR, #lde,
“;ﬁﬁwﬁuw%mL*Aﬁﬁm%%m%i%%,ﬁ%m?ﬁ
WS THEE, FldeiFit THEEREME. LCRBHFE
é%&%&é@aﬁ%%émbAééﬂG%ﬁ&?ﬁm%ﬁﬁ%o
KBTI RGBT A ERD @REN RS, RT3/ e ERE
Blet Keyi2 a3 2% R EFE N GEF N Akerstrom, J Immunol,
135:2589-2542 (1985); Chaubert, Mod Pathol, 10:585-591 (1997))
RFXEERE, TREE—AKRDRARELEHE BT /R ik
FHR, BF BRI ARAN 5s BB RS, MitANE) Smin 3|49 24h.
122058 F i ER M TAARH X . MoWd. BRAR. REFBE.
XA M AR E T # 4T, R E—ARETEE R 47,

AFEESFHLELTER:

FIE LA FRT AL F AR, X R P F S
Reotidy, steNETaiEnE. Aol —FH4RiLe “=98”
EEF, IRA GLR) T A AL B 2 £ B4R £, X R
RN T QRRATRRES). THERGEIREHE
EEFRRY b, Bl FATILe R AR, ES —Rikey “= 9
BT FBY, B oARARERBEIRL, BRTHIEFIFLG S —
FARET B &, XA RS A T 5 = RARBT B AT £ ek, =A%
FARAL T ARAGAG R ETAAR AR A Bl et &, 5 = ﬂ’?flijﬂaéﬁ
oF T4 45 4Fi% A H LU Harlow and Lane, “4i4k 52365t
Antibodies, A Laboratory Manual, Ch 14, Cold Spring Harbor Laboratory,
NY (1988),:@ 1L 7] A FAARKL).
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KFELEEFETUAREFULEES T B, @ERBH P oM
PN S F S Y PTRARREFRGE, RANENEHS T ALY
ST, E—ARBGFEEFHLELZETY, QS FRINLL
ST HCRFTHATIT), KBRS —F IR IR A )RR,
WAL AR B 370 & 5 & 974 692 AL See, Harlow
and Lane, “#U/K5K3548 %~ Antibodies, A Laboratory Manual, Ch 14, pp.
579-583, supra).

EAR— KL FEMESFZET, RGBT EEKREFE, T
AN EROQ/RARLSRT RO EIFNERAS RARE SN H A
FANE, RAZBZERA LGRS S, TAIREBIFILES
KA M E & (N See, Harlow and Lane, “#4k 3648 %” Antibodies,
A Laboratory Manual, Ch 14, pp. 579-583, supra).

EH— R EHESFRF AN FRBIH, XEZHR I
VB T EBARER L., GfRF S EHRK, REEHR
5B 5 Antndeak., WE XS HKGRAAESH ST 5
VA6 B AR . T 8 1A A B AR E R A SR R A
AR Z RN B FRE. THATAEEN, XoTHRAREATL,
RA LG INMATILT R B (EAF AT ZRR, o EXATR)R#EAT
LEEZow/iR

CESFMLEL T

BARAAR TR F RS FRHET IR EE, AHTHEA
B ABESF T RANGEORBESRRTAHREES, HE
RERXIBRESTF, RFEAZITIRZTRATIRERIFELRLE LTI
Begdn/R b, AXAAANGEZEY, RETHE LD BKRILHEY L,
FE)EIR T R In R It B G RAY, RS Rk AR
STE M EORAEZTEFHRLES., FELTLELSTEINRERRLE
H—FrREARR L. BRE 5457 ML AH RAKE 63T B 2R
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A EE S, SEKRIHY EMEZGME RS HELRT
B, AREEA RSB EM,

DETCHZELEER

AENEIRAET Western FP I ik AR R E A4 F 49 Ang-2.
A ETRAT OERES T EEARROASBHEES, X
OB SENERIFY L, dor B, RARRSTERE
M, REHLLSHFFES Ang2 HHRAREREERT, FANA
ALK, RBRRTHRABIFIL, REMSEARFELSE—F
FAR G HAT T ITAR AT R,

A MAR L IR Ang-2 5 L AR SAE &) Ang-2 45 74 4-F 8
AT, AL REEHEHS

\\\)-

b7 55 B

AR PRI R B AT A4FAEA Ang-2(R A AR &L 6d
FERBGR R, RAR AT EEZRYAH Ang-2 FFHRALA
B, Ang2 FHERMIFFATLEE S G U, Ang-2 S B RE
7 ik CQLAEAR ) B A b 4 AT A AR M A AR R S (AR R )R
B F ) Ang-2. £ ALK Q4 AL AR BT el 4545 XA
45, EARGGSE EP, @idHEE i RIS Tkt
BARESRRATIRT, oA iR hsT, Ld—
SAEAXFHIGE, REPFALRRLER K.

AR E s SR AFATEOIREONE AXERENE
Ang-2 EE Wik, QIR % JE R (ELISA), A HHH % & %
(RIA) A= & 8 7& #m A8 4 1% A (fluorescence activated cell sorting,
FACS). #hikdd A —F A F 2 IG0ALE SB M A F ik, E P A
75 Ang2 EAAZRFHRMYEALERBLGER, RiTTHA
FHEME LS TEE, X TG HE L4 Maddox ¥, J Exp Med,
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158:1211 (1983).

AT QU RABMRIE, BFE I AKEE RAFHE Ang-2 F AL,
T EAAR B S 69T LR G 54T, BEAER EF XA
(R H AR IRR R LRI B Ang-2 0945 71 4567 (= k)
RETZE, TRITHEHFFHEESHECEN Ang2 Tanss
YR, Gt B AR ARG AR EAE R #AT SR BT R, R
FATHEESRGH R . RS TIHMEF HAF 2 647 444,
5T B A XA F R AR AT b, R AMEA T RE
A2 106 mERTT Ang-2 EHEBREFHHEM.

BB FAFTEY, HTHWE @G RA RS H A TR
e A A AT, AR I A MR B T VA R AT T B AR A A T A
TAR R AT T 6 5T/ A . )30 H 4 B 42 & 4= 3H, “C. P, S,
15[, RRBALFA NS RAFAFBE, ZAARETRE;
RS RN BEBR B | B-F FUAE - BE R RAR L B Y BE (Bayer F, Meth
Enz, 184: 138-163, (1990)).

P I

AL ARBT AR T EAAR KRR EREKRALEST Ang-2 ¥
4 Fb s AR, ﬁA&MTﬂ%A@Q%@%ﬁaﬁﬁm%%ﬁ
%%ﬁ%ﬁbmﬁ%%,Mﬁﬁbm%/ﬁﬁmi%MTu%ﬂﬁ
A

—7% &, ARARBET H KT ST mpe b L FERFFAK
F Ang-2 FHHRBRIAERG FHHFag ik, XERBOIEREE L
CHEHERER, A, FEB, BERELK. REXAFRTE
REIE,

4%;5'}5])&,;};%4#7““ﬁ%%(@a‘é/&%)ﬁﬁaﬁﬁ% VA GROE

BT A B BT IR REIK Ang-2 MMM ELST. KX
HH&:&&EU«‘}‘F% Fmlo Ak KGR GIEmOIEIH . NZRAEME % T
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BB ik, Xk O3 AL 694 b-4h AR e e A KA )
Ao AMRARAE A XA T e R I ) SR E AR B S L Ak A 6 R
mict k. NMZ. BB EEE ., KEAGFELTERNE %
VAR AT, Rl KA ARG N T, FestT#
"E I A A K A 69 KR

AL ALK B 7 k8 57 6B R AR MR E. B
Qg AF e RKE, EHIMHBHM R i, TREHHe
K& DRFRT, ABRRGHYD. B, G54,

Pt 98 R ) 6,35 JOIE TR % 45 ) FF B AR L6 LR ek
K, XA RGL P - R MM, TE2H AR LHY, H#
TR RANAGRT, SHNBIEELSRHAERGRANET,
B IR T AN AR B MG, CNTRBAR BAZREL
AR, AINBUMIE N ELE TN EX LS (GRS
KEFREEKR), AR IAEC N BB GLER, CNGEEEE
THES, XA4FHRARY “BITHREF.

AR AL AN R ATI6 7 69 IS 6.3 55 AR AT & (solid tumor),
BP /& (carcinomas)#= B J& (sarcomas). /& €L357R LA R T B E(ANAZ)E)
BBy SFg) AedtAb o L mpo ey S HATE . IRBAT R TARARLLL,
AR THRTIENBIREMYER, F—RKEBCIERE, X
AP BT I8 69 RSN R RB TR Y , Bliefe e R, KA
T ERAAIKRC AL EE, QO LRB. KEBRLTHR
BARARFBHH NB AR E SKEERAT SR FEGEE.

AL P THBIET BRI BERY @54 ™ ACTH HHE. &
M emiottd k., SRERC@pEanE,. B ERARE.
JEMIE. BE. LB, THE. BAERKC@MtanR. BHrEm
Jebdnym. SME. Kk T e, TEARE. k. L
LKAE. RERE. Lafoahm. XHBE. TAREH. Kaposi A
B, BR. R BB (MRl mib). SHEERR. SHKE
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Bk, BER. OEE. $EARTHE. RAAE @m0, WEKRA
. AREAEE. FAB. PEE. AHmOTEE. BEE. B
ZRE. MINEE. BB, LB, RALUE. $RKmiE. §E.
FHE. TRIRE. BRAW@OIHEB. FTER. WERE. WP ERE
g,

AL FRAFHHAT L KL TTIEST R aE, [ XS0 M
B KB, AR BATAHORE AR GRS F R AR AR, X By ik
BT AR R R AR AR TR KR 06 I R AR . (22 KR A6
U RTART RTigF7 X b KA G RPJE, A KA F kT A R4
ITALIR FAET B E 2 G945 ZARAT I8 . NAZ R4 5 Ang-2 KA (3K
HEMR RO BIE, LEEDHEMAT HG 7 EMe, XELEHF
SR,

RE R A BR 64 7 R ALTT VA R AR ) A B 69 4% - M 45 - Jm UK.,
BARALRAGFAEESFNE R CIBIT HHIRAER, Bl dofEfT
TR B4 . BRAE R R 4 AR AT 35 W AN T LA 3%
FT B RR . KARBEARAR ELIRF % B a4 KL
F RN k. TARAAETRIT B4, a4 Ey. R
B, BERERN., ZHEREERRRTY. Pl KL A GH0E
MNT AN T HDBHEELT, WA ELTEERLCEREMY, &
Tl 4o SRBEBLRE , “Hor KBl S-RARERR, 4, BEMK, ¥
MERLRRREBRITEDF, X 4o feis 55 R WB o U E it
(B 40 10 L 454 M BB AR MU AR SR MM A ), KK
BB~ 4 T vA &5 5 # 24 Ak (leuprolide) 3, X, 4~ #% Kk (goserelin)( LH-RH
o mE M) —RL %, LTRITEF & QIERAE A PR LS
YL CEAHXN(FeF K. AFF, ERAIFELMHME Wit
FiE” ). BT REPG H xS XL FTINETFEREAER, W
B BIAE R BB T BOR

Hb, REXARET TAHARLTHENRE(CEETIREFEG LR)
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I E WA Ty, TSI A RE R QR TURT): HURE.
WIREAEMR, TAM XX AT R, TG, 18,
mACsE; MATE WA, JLRMIE; APUD AP, E¥JE; RN
% ; %M 4244E(malignant carcinoid syndrome); £ &M SRR,
JE(Sm Walker /&, Ak @ik, X ES KM% . Brown-Pearce J&.
§7%€ &, Ehrlich 8, Krebs 2, merkel #mfts%, #5& Mm%, I M0 sm o it
B, A MO B, JUKE, BB, LRETE, LAFMHE, soRmk
B, BATEMIE);, HER@REE; Gk, SHARME S, 4T
Aes; F MR A EMME,; AR, @ik,
PURA R 08, BEHE; BB, KRB, REFAB ; H4%E,
e g, EmiCs ; M@0, RSB, MR RE; 18RS
ARG, FRANG, FHE; BWB;, ARE MREE, Lhen
B, AEAME, ERE, FBE; WLAJE, #RmREg; TR,
T, wrpess; FARRSE; Eicmpeht (tophoblastic tumor), HE
BTN REAT RS - RSB, FREE; BAE,; cyclindroma; &R
B, BB, MEmME, MWIEmCE, FFmRE; TIRRE,
MR B miess, ERmiess, LERRE, ERRANKSEE ; ek
mics; FRIE; FRIVE; RIMRE, WERFAAE;, AE;
MEIIE; BRI, EHREE, RV @B, WERRAE;
BAYEE Mo, WG, WEHE, RAFR@0E, L&, o
WAV, MR, SMNET R, FERNETRE, LT RFE,
fE R R LGRS, R TR, 2E R, o
EH; E N RER; REI R mILE; RE R KE
TR, RSEIG, AREERNE; ARG, BAE; RFAE;
PRENE; AN, 0f NG, PRILAE, AENE; B
WG, HREERB, LRBG, HRAB, LR, BEIABK, &
& Mg, MR RRR; FTIHAT.

PR K R S A 7 BT B T A/ G AR R R R
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Wak, QEFEBAREREEEARLCTEAMER, LEE
KR BABEREE R EH Y Ang2 FHEXERBREFREG
(Ogoshi ¥, J. Inv. Dermatol., 110:818-23 (1998)). & BEE1E F 4% 7
F Ang-2 $94F AW LS F A H € 4 RIE 5T AT X 0 R AR 69
B, T1A S HBAREBITRALITBWERFLC AABEARAAR
ko b IR RN AT B EIRA,

SN AK R QAL T 5 BB dn A AR AL R R (€L A58 SRR AR
P 5% o AR R W e B M)A R o A B FE/ AR, FlTFE
N Fs., FEHEBRET S M ABMBR AT R oEi s
¥ (5T RIRMARE AR K egsb REIR,

FIARPLT RE G REFTEER, CI5M030HMKEH
(AVM) , BHBBRRELEE, AAHRETRHAL(LHNE
FHF T _HMBIER S LIRS R EAEG| R AR, T
a8 — K KM R E KA EAEAT M TR & R & 6 T Ak
&R

RERB R EMER AL PG00 Fary ik kM BE, X
P4 L3 Ang-2 B4 Rt A R,

N )

AL O3 Ang-2 S5 4H RN REEY. HRMEYHa
4 THEAB+4 6,171,586(Lam 38T 1 A 9 H, 2001)F ik e
FAR, ST O T A XIS T AT R E 645 A4S (H)
Jo KL BT R AR RIIRG A . B, iTa SR asEtd) ,
CHBFLETHEZGREANBRREY . E—AREHEH_FTEF,
BB QST RERAER GIFABLESH, EHRTXATLAYT
E Y —H Ang2 FW, F5HFETHEGXMNYRBREY, #A
8, BAF RS ASFIE AN A AFF AR .

2 R AT LR MH S . FHFRRIFEES M IR,
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Yo pH. BREEERE. . ZHE. RE. FHH, A%, £
Bk, Rk, SRIABARE, AWREEFE. SEGHAH
Ha(fE R RARGHRR. 288, RLAE28K. HAR
KAABR); EA A FEAH) (Fe IR B . T ALER 44 3K, R ALER S4h).
G RCGeMBR L R, PRI E AR, Tris-HCl. A7 # 4%
k. BERREZ TR, LEAIRLEAR). BKA Qe BB H A
R). BAF(Je EDTA). A4F (GedvdkB. K TH AR, B-
XM BRI A A I-B- R XHAR). AL £, — ML EHK
e (R E 1. HEE. BH). TaGEhFagda. a9k
REFEHEZE). HEA . ARMNIFEN. LA . FRREM(E
K LA BR). KT &S K. REKBF (salt-forming counter
ions ) ($w4h). BB A (e B KFhise. ZE&EHB. KoL, ARM.
RTALE., ARTE. ARAB., RARXIRTHE. LB KR
iMQi@W%ﬁ% A-BERR B, BE (HEELR
B2). v R EE MR 8B (2e-E 89 R & £ (pluronics). PEG.
Lh%gri v b ALEE R e I L ALEZAS 20, FR.LALEZES 80. triton.
AT, 9[7 SERE . R B BE. ZE&IIR). SERAF (EAE R LELET).
5K .38 7% 7| (tonicity enhancing agents)(¥e#k £ /B H1bd) (it BAL4T
RAF. HEEE. L)), BBk HEN . WHR f/RHE A E
vill (Remington's  Pharmaceutical  Sciences,18th  Edition,A.R.
Gennaro,ed.,Mack Publishing Company,1990).

AATIBBAAN THIE B 9255182, MU XFMENER
AREBRRGHRESY. L E X4 Remington's Pharmaceutical
Sciences., XAF69 40649 T AR ads A M 48 - e 4 TARAK . A& M
B E R R FRE,

25 R 406 H) P 84 A0 BIEA-RBART A A KRR A RA AR KA 1Y
B o B8 RN R BART LAY ) Tz gt ek, A HERKRALR
e, FHTRAANG Ao LT ALY R E R GRS, BAK
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Bl ho ) FEE BRI FEEEO-LRSER. ETCHMAELSMY
#)F @4 Tirs 7 & (pH £ 7.0-8.5) R BEEBLLE A & (pH 4 4.0-5.5), &
TH-F LS LRERESENHRY, EARAY—A kT E
T, Bl AR G AR AW, STk e (A FTE
E )5 F% & T 3R AKERK X KM A (Remington's
Pharmaceutical Sciences, supra)#i%a-, RJE T AL A& 69T A
do AR, b AR F SR RS KT Y.

TR EH 5 XL T HAMEY, JFBiLFRESHEL
B, flhe v IR th, F34h2h, R34 (opthlmically ), A2, 3
AREANLH, FUBBAAR T BEIMHFE ETHEZHGEEHH
# &7 k.

FIF RGN R B THRFNLE TR, Blde, FEAFREmEE
My 6 Y5 e 4 32 pH ARG pH A9, SR 2 5-8 2 )9,

L BB ILIEH LB, KK AT AT 6936 57 AW T vA K K
REATEZARERBR, AT @STAHEOHFFRELSF AR
e B F ETEZHBAR, R A8 6 EH R B B E R BK,
BHAMEEMELFTRINRAAALE TR, HFHERE. TRA
W 7 —FF KRG REEATE ST 5 KA, 64 T 46985
HAK, TTAEYERROTLE, REWORILR, REATR), sTXHE
B, XX AT E F K AR 0 RIS B, FIRE 4
@ R A, UTRAZARR, ©EA K HIER
HIFLERE GG, MEsTHACSEL ST OB E D
HRE,

AT E, EAIENL BT R AT R RAKEEFE, &K
A AT S B PR P, #l4e Hanks %98, ringer A%, A
BEKRG TR, ERHAKERTOLARGERIEEGYR, Hliokk
VAT EH. LAt mBEF. H, FHREWERALTH
AR B i MR TS X A AT IEF RBAR SIS ) AR
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W, SR ETERES Bl de LR R . b ZBRER, ASRIK. #riddeT
1R AR AR M E F R/ A R S 4 (Non-lipid polycationic amino
polymers), ZIRTIEE @A441E 6948 T A R AL B R S0 EfE
R, AR AT & IR LR R H) %

EH—FHFEFTHRGRNMEYERAFRA LG K. Bk
4 A EEF B R T BN T, LTHh L RIMEBR S TANER
HRAH B RAFNEX, EF—FRTETY, THERPNATE.
Jesh, AR %mz;\)u PCT ¥ No. PCT/US94/001875, 4%k
TR RLTFEEHEHNERE .

&%ﬁ%@ﬁﬁanﬁ B R, EREAG—AFHFT R
¥, Bt AP XA B e 4F M S Mo T HAR L B R4 A X
¥ (B3 i R IR F R A BAR—ALH R, T R L b H AR —A 4]
&, B, THIREZAREEDHBLER KL E LSRR
B, 86 eE MRS £ T HERLERK, TTRM LKA R
HEESR o FoaBol, TR RN KBRS, Y
M. RN BFEA. AABER . FREA.

TR AR RSt L0 RE BB G F ETHZ K
R, & RS MEIR D IRE B X, XLBIRKBIEE R 854
B E A TR X, AR, AR R, RE, BR&.
BIR. . #(slurries). RAR.

T AR E A S BARIRTE A &4, FHI FTAR RS H %) R
TR (TR AL ) ARF B B 70 A RALALS, T3 v RS
HHAHRAREY. REETHRSENHBIY. SEHREA @
KNSR EGIEALY, BliotE, CiEE. BiE. HEEf
LALEE, ERER. DEES. KBES. BEAEFEHRILCHSY
Ay, g ETAAGEE. BRATAS S E. RTAA %L EH;
HHE LI R FeF KR, RO AEARRPFREF. wRER
TR A0 B A RIGIEF), X RRE ORI, 3RS FeAB AR R
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N, Bk,

BRAAL ST 5 AE 0 ORI, doRGHBEE, EPb T
A F I AR . K THtkeE b bR R 48 52 1% ( carbopol gel ).
RO B /R BALEK . IR, VA RAIE WA HUEF) A R
Y. TEAANRCHEF RmPEHREE, LR R SATd & B
SdesiE, BAIE,

7 ARAL R & 25 R 41 & T @8- @ B IR H) AR 6 B ELS (push-
fit) IR &, RAE @ P BA LA (G Aoy BB )4 A0 R E R E.
BNRESBRETEAEBAS TS L REGAANREESH, i
A& BIEAY, EE A 2078 B RAEPEBREE, AR (TEL AR TR A.
ERVIREF, FHRAEHT o RREFELSEGRIT, S50,
BAR(liquid) R R & =B A ik(liquid), £ 3 T4H XA HIEEA.

3R H &AL T RA BHN ENLE AN S AEHESAA I EH
R A AR RA, BTN BEANELBHRKRLCEARY, BRTHR
FIRBALF BT X, A1E 69 IR F L35 AR T ) B ) o 2% B8
45, BB ERBA. BB, BRRRAS, REEASF s, K
K ETHAAMI; R F B G BR4E . BIBBRIT LA .

FARBBAAR LR T HEH NGB Aas4, fEEEoin
FHERTHEERGANE, KMUBBERAR & ZH T ELCHYE
RZ AR T X F R F &, Pl RABAR, L4 Bk
#R %Ik, 4l PCT/US93/00829, H o #4ik T:i@id 2 ILEAS WM
kit 3 R A NHATIERMR., LEREHMNH T LR
oG FFUREMER, BB E. FEBERNH T OIERE,
KRERR, FREER(US. 3,773,919, EP 58,481). L-A&HFry LE-L-5&
R 9L KY (Sidman 4, Biopolymers, 22:547-556 (1983)), 2&(2-
# LA-F AR IWBREE) (Langer 4, J Biomed Mater Res, 15:167-277,
(1981))#=(Langer 4, Chem Tech, 12:98-105(1982)), T M-B&EE Ttk 4t
B4 (Langer % supra)3 poly-D(-)-3-# T8 (EP 133,988), ¥4:#
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AW QIFERRRAR, Tl i T A RAUR Sk oy ik BHATH) 4.
4=, Eppstein 4, Proc Natl Acad Sci (USA), 82:3688-3692 (1985); EP
36,676; EP 88,046; EP 143,949,

ATHRANLHGGRMGHHALARE. X TELEHLFEHR
MR R ER., BEEMAATHXN, EHGRBFTETEETZ
WRZE (EFEME)AT. AT EHGEEYTAEETH TR
HREZRTHRA. AIBEEHNAGHHEEEFTEALAR
IV, B hedE B B ACESTE R L RE B i — AT R T A4 K PTA
FHET,

—EHREEMHF TR, TAR R AR, &R B, LK
B B, BLRSRATH N XEAERLB DT, X7 64k A
FRTAARAUHX, XA ARANEZEEGH (2% T).

EAREPH— AR EHRTEF, RARECRENFILANE
Bthdls, RECEEYTTAARNEE, F—HEATHRES,

FoMAH KR, ALPLE BREAZXREREOCRE, WA
PBEREEREAAEHB(RREHBEFARRERES S
(lyosyringes)).

25 ) 4864 6912 R B BRI T S8 7 SRR A0 B AT, AAURIL
ARA R A& AL 6906 77 7 FKF B SbfF SR, R T4
EaF. HEALESNSTHERAET. LHERE. UREF K
(R Fr . REABRRE TR &GRSR RRIL). Ak

WREATREANEHFALLBERCEAIRKETER, RIEL
EHRE, #AANEELETHAHE 0.1 mgke-100 mgkg, EHT EK#kF
£9, NELEAAY 0.1 mgkg100 mgkg, R#H % 1 mgkg-100
mg/kg, A %9 5 mg/kg-100 mg/kg.

EATACA 0 676 77 AT A B FF 46 AR T i 3T 4w 32 iR e RS A A
R, e AR KA. Ry M. TRASIWEL R
R AE AR E Ay i8R, RETILM X AZ &R A ZALK
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QR B B A IRAR,

HATNZRRBT R R NHAR L RAL. AENE
Fodh2h 7 XARABE T B KF G EHALESY, REFITERE.,
NF BB ETORERRSOSTERLE. TREGERMEE
KU, FE, hE. B SHGRHAFRE, HPhLed. RE
BEMAE TR, BB TGO F R PFREE, KK
LML HRETAHAFEIdR4d—K, HFHA—K, ABHA—K.

BLUHMEZRBTHAMNBE T LEEFNABKRSD A FE L, 2R
0, LTHEHHAELEYERBAERRAIL, AT R L THEA
¥, RFE—AHN ZRLE BRI XTI RE/FE), RAH
W, HARHESENHNEREZTIAM, TBIEANEEHNL
2R BB R AE AR R E.

BRAEEMNL LR L FTEK, R, #EH. K
A, BAGEERAN). BEA. LA, BRA. ShARA. 1T#KR. &
RAEZE BA. RAEBRBER., SR, FR. AT, BEA. &
AN, MR, B4, £TF. ki, ME., AEMHER, BidHs
BALZARBHIEZE. WwREE, THAHKRBERFLE L,

KA THRELHRLY, BEAHHE. FERELCTRKTHELST
[EHCRAREGSEMMRER., RABMEEN, THSH
MTFAEATHENEAREBE, MAESFTRIY K. LHBR
R RIF LT Rt ATHA,

E—BRFILTF, THREZUALRINEIRA (ex vivo)yF A2 2 A
woedy, EEXMFAT, AEHFRE @i, ARABEREARE
HREEYT, BB EEKA.

FIb— T, 44674 B KyFib, TR b KX ATEFH
ko R e fe AT R ARAE, RE BB meB AL XA RN,
VAR IE S ikiZ B AR, XA Tl RS mmieRFEALmpe, 4
TUAR BARRF R . FRMERFA mie, 1Lk 480 A RIE s
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e, KRy BB A, X b da ST AR R L
FZRREAR, REMBETHAEDHAE. FERREMIIERE
B, BT RAHFR GBI BT B L ik &4 B R ARE T
IFEA F BT FTAHOR.

RT3k

TTIREAE T AL R 6945 s 6 F A Ang-2 M AR BIEHR T HE
BT T k. XEBTFEOLENKT. WG REF %, o TA
#, ARALE BT HEEA R TR T hahik A 57 ik,

b, AKPOLIFRESEANRERG—FRE F4FFHELSH e
—HRENHLCEEHY, RETR—EBHKN, LHHBEBEA
Bt H R AT, ROFER LT RLNGHARELSHfa—
HREAACELY, XEZHME “FILSH” AL AG—FHX3S
FAF AL SR L E — RS SESHEARLE LY,

KPR “FRLH AL RG—FRE LML
5B —FHRAEMAEGERXMNGERRFELY, FTELBEELT,

ZHEBHNEIMAEE. X OIERTAURT)BEA R A 45
w%%ﬁ BREXREELE), AL THY, AB—FRrk

BhmA e N E RS S, TUALER —HF b P EMH RS RHE
A%M% | 45T, ATRBLTHERLE.

EXETH_FRY, AL QIEEA B4 Ang2 95K
HAF, AREV—RECRREEERETHN ., INGH LI
AR TF RSN AL F 8 -4 . PR, FURLEA R IR . A HEAZ A
B egas, EEBREFTEF, BB A EHT IR L
e T (G Z ik, BRSSP H), A ALK ST T R AR e K

AT TR R IB 4, iR tisd, s AR T4
L. BRI, R, AEORRTRATS BAH AN
T FE IR B I(BCNU). &% 8) iT(CCNU). 8] ¥ &) iT(F £A-CCNU); &
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WM/ FEZRE e =2 LA ZREHE(TEM). = TH AR B
Fe(CEAIR). S TEAZRFIEHEMM, ST ER); SBELRwE
M3, Zhdmii FERDTIC); IRt Liset it Ky 4o F 2%
e Z W i) R E MM S-RAEE . RLESLE. FEE,
MM (AraC, FIHEAHE). 5-REMERALF. 2,2 - A& A
F; BREMUY I 6-FE TR, 6-FL B ok, sRek FZak, A
BYE R EECRAMET). 40-9-2-F A -3-F £ )% 294 (EHNA). B8
FAEAEE . 2-RA & B F (LR E (cladribine). 2-CdA); KK =4
QLIEIRA L F 4o AL B (paclitaxel). K &L 4 Mok 646 K Ak
(VLB). K& Ak A% E (vinorelbine). % MW ¥ 4585, SpE 8T
(Estramustine) Fe=B%3¥ R F~; £ & &% % (ppipodophylotoxins) 4= /& 3¢
R REE, RAEFWSHGEE LD, ERFEE@EER). TE
. RLER, *VERARLEE. HREL. LFEZCAED).
YBEFE C. AHEE; Bide L-RABER, 2R EBEHHie o
FihE. IL-2. G-CSF #= GM-CSF; &#2h4) 364085 4ol 4
Fo)lfi4h. BARE (anthracenediones)he K€ E B, FAX 49 Mk ho 2 2 I |
FEBAT AN LI N-FFHMIH) F=FRF B, B AR R 495 A
%o K632 (0,p -DDD) e R & K 4F; HERIERMN QR LIRAF £
B B 4o iR i fe ) . WE R R G, B LREIRE
By, BEER T A28 TI B0, M 4o OIFME fo i Be %
Ay, REHEW KA, FHLAEOEARERFAL TLE
HEE A T E dode FABE, (LI E B A E £ £
TRk, Fedb R B B MM E do A,

FAE 06 IT (PT B 1L 40T Ang-2 694% 7 M 45 A5 ) 45 ({2 R AR T)
AR G ¥t 75 . $e8) 77 ik ] e (R AR PR )8 R 06 77 B4k
%7 AR I (E AR F) AR IR, R-A# A4k, CDR-#
HFAAR . NIRRT ALK, UABERIUVK, GIEH{E TR
P )AAUAR S F I ik AT AR 69 AR . otk L de (2 AR F) T 4
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T It At e e R @& @ Her2. CDC20. CDC33. #E&#
1% & (mucin-like glycoprotein), VAR E K A K FFZIK(EGFR),
A e XA R G 6 B I e AR T A T s e A K e/ R A E AR
4K, $iik4L@3540 HERCEPTIN™ (trastuzumab)(E T4 /8 &
697 LR B A L€ B JE). ITUXAN™ (rituximab). ZEVALIN™ (%
#FHE#4). GLEEVEC™, #F= LYMPHOCIDE™ (4& 2k 3 30)("E T
WARGEFEMAEBFLC EE). RLERAATFLERE
ERBITUX™ (IMC-C225). IRESSA™ (ertinolib). BEXXAR™ (##-131
HHEF ). KDR (#BEELEMIRTAR) #4HF] . - VEGF HkFid
A (3= AVASTIN™ F= VEGAF-TRAP). i VEGF ZikIuikFedi &
$#4R FAng-1 FARFeIL R LA R 45 Tie-2 #2 31 '€ Ang-1/Ang-2
KA Tie-2 Bek . 4124 Tie-2 B3P %) 7 49 34K, #= Campath®
(FTedn). AXEEAFTEY, WEHMAHRBEEWT | RTE S
JRRAT 6 % K, S4ERTRT) TNF-4 % % Ak, 4= TRAIL (TNF %
R T EUAR).,
EELEZHRTEF, ChbERE S EA RbE L RER.

X AR 24 o 64 Xt G dE (B LR F)IL-8, Campath™, B-FGF, FGF
FEHA, Tek £ HH] (Cerretti 4, U.S. 2AFF No. 2003/0162712, Cerretti
%, £E+ 4] No. 6,413,932; Cerretti ¥, £E 44 No. 6,521,424,
83| I AKX, # TWEAK 35 4(E (R TAURT) itk fedi
RS R), Tukl TWEAK LARFRA (Wiley, £ B %+ #| No.
6,727,225), ADAM 3 #&-%( distintegrins) (K3 K Bolins| bk
5 fL Bk ey 454, Fanslow %, US. 27F No. 2002/0042368), 4% eph
ZARFe L ephrin AR (Frdu B A R)RBIRA (2B £ 4 No.
5,981,245, 5,728,813, 5,969,110. 6,596,852, 6,232,447, 6,057,124 #=
A ERFRRT), KXFTE I VEGF (s Fh a4
VEGF #4ikfeinReEEA K, RTHEMH VEGF AR E AL LSRK)
4= AVASTIN™S2, VEGF-TRAP™, ii VEGF ZRBW(dodd st
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A ke R 44 R), EGFR 474 #l (S0 4% F- 1 2 AT ¥ 3k
FaU/R 454 X )%w panitumumab, IRESSA™ (gefitinib), TARCEVA™
(erlotinib), 4 Ang-1 #= L Ang-2 #H#p (Fets FM LA C Y kFdn
REES R RAF A M L&A EM e ZR(Gm Tie-2/TEK)# Stk Fain B 454
R), #odt Tie-2 #BEIPHIA (M54 KB FHIH L EH
AR, wF et KE T4 H HGF & A5 # B -F (Scatter
Factor)), FedF F M &L K cmet’ A FRBEELE, R
PDGF-BB # ##l, 4+*f PDGF-BB &k gk fdi R4 4K
PDGFR #8847 %17 .

XL THRTRY, BESTHYARLEEREHHN. £F
— 2 @ 3 (12 R AR F )SD-7784 (Pfizer, USA); & & & K
(cilengitide)(Merck KGaA, Germany, EPO 770622) ; pegaptanib
octasodium, (Gilead Sciences, USA); A% o ¥ 4| Ak (Alphastatin),
(BioActa, UK); M-PGA, (Celgene, USA, US 5712291); 7% 5 34t
(ilomastat)(Arriva, USA, US 5892112); semaxanib, (Pfizer, USA, US
5792783); vatalanib, (Novartis, Switzerland); 2-F £ —&%, (EntreMed,
USA); TLC ELL-12, (Elan, Ireland); B&8F A4, (Alcon, USA);
a-D148 Mab, (Amgen, USA); CEP-7055, (Cephalon, USA); 4% Vn
Mab, (Crucell, Netherlands); DAC: 4t 4 A, (ConjuChem,
Canada); Angiocidin, (InKine Pharmaceutical, USA); KM-2550, (Kyowa
Hakko, Japan); SU-0879, (Pfizer, USA); CGP-79787, (Novartis,
Switzerland, EP 970070); ARGENT technology, (Ariad, USA);
YIGSR-Stealth, (Johnson & Johnson, USA); # 4% & &R-E k&,
(BioActa, UK); o2& 4 mA74)7, (Trigen, UK); TBC-1635, (Encysive
Pharmaceuticals, USA); SC-236, (Pfizer, USA); ABT-567, (Abbott,
USA); Metastatin, (EntreMed, USA); oz & &£ @& # 4| 7 (Tripep,
Sweden); maspin, (Sosei, Japan); 2-% £ —8F, (Oncology Sciences
Corporation, USA); ER-68203-00, (IVAX, USA); #.¥ & (Benefin),
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(Lane Labs, USA); Tz-93, (Tsumura, Japan); TAN-1120, (Takeda,
Japan); FR-111142, (Fujisawa, Japan, JP 02233610); fz/J\4& 5 w9 & -F,
(RepliGen, USA, EP 407122); Ao’ ER A KB -F4p4)#], (Borean,
Denmark); &£ 76 J7 (cancer therapy), (university of South Carolina,
USA); bevacizumab (pINN), (Genentech, USA); 2% 24 s 3747,

(SUGEN, USA); XL 784, (Exelixis, USA); XL 647, (Exelixis, USA);

MAb, a5p3 #4&-% % —4X, (Applied Molecular Evolution, USA and
MedIlmmune, USA); A BE7%57, #LMIE %A (gene therapy, retinopathy),
(Oxford BioMedica, UK); enzastaurin hydrochloride (USAN), (Lilly,
USA); CEP 7055, (Cephalon, USA and Sanofi-Synthelabo, France); BC
1, (Genoa Institute of Cancer Research, Italy); o 4 a4 4|71,

(Alchemia, Australia); VEGF #5417, (Regeneron, USA); rBPI21 #e
BPI-#2 R 6 i fn g £ R F, (XOMA, USA); PI 88, (Progen, Australia);
% £ & MK (cilengitide) (pINN), (Merck KGaA; Munich Technical
university, Germany, Scripps Clinic and Research Foundation, USA);

cetuximab (INN), (Aventis, France); AVE 8062, (Ajinomoto, Japan); AS
1404, (Cancer Research Laboratory, New Zealand); SG 292 (Telios,
USA); Endostatin, (Boston Childrens Hospital, USA); ATN 161,
(Attenuon, USA); A’ 39 % (angiostatin), (Boston Childrens Hospital,
USA); 2-%¥ #Jf—8%, (Boston Childrens Hospital, USA); ZD 6474,
(AstraZeneca, UK); ZD 6126, (Angiogene Pharmaceuticals, UK); PPI
2458, (Praecis, USA); AZD 9935, (AstraZeneca, UK); AZD 2171,
(AstraZeneca, UK); wvatalanib (pINN), (Novartis, Switzerland and
Schering AG, Germany); B4 B -F R &4 47 (EntreMed, USA);

pegaptanib (Pinn), (Gilead Sciences, USA); % % #%B8%(xanthorrhizol) ,
(Yonsei university, South Korea); #& % #% VEGF-2, (Scripps Clinic and
Research Foundation, USA); SPVS5.2, (Supratek, Canada); SDX 103,
(university of California at San Diego, USA); PX 478, (ProlX, USA);
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METASTATIN, (EntreMed, USA); M45% & 1, (Harvard university,
USA); SU 6668, (SUGEN, USA); OXI 4503, (OXiGENE, USA); o-
&, ( Dimensional Pharmaceuticals, USA); motuporamine C, (British
Columbia university, Canada); CDP 791, (Celltech Group, UK);

atiprimod (pINN), (GlaxoSmithKline, UK); E 7820, (Eisai, Japan); CYC
381, (Harvard university, USA); AE 941, (Aeterna, Canada); %%, fo
& 4 M (vaccine, angiogenesis)(EntreMed, USA); S B4 4 & & I Bs
JRBE A #)17] (Dendreon, USA); oglufanide (pINN), (Melmotte,
USA); HIF-lalfa inhibitors, (Xenova, UK); CEP 5214, (Cephalon,
USA); BAY RES 2622, (Bayer, Germany); Angiocidin, (InKine, USA);
A6, (Angstrom, USA); KR 31372, (Korea Research Institute of Chemical
Technology, South Korea); GW 2286, (GlaxoSmithKline, UK); EHT
0101, (ExonHit, France); CP 868596, (Pfizer, USA); CP 564959, (OSI,
USA); CP 547632, (Pfizer, USA); 786034, (GlaxoSmithKline, UK);

KRN 633, (Kirin Brewery, Japan); %4 #4%, BRA, 2-FERE=
B2 (drug delivery system, intraocular, 2-methoxyestradiol)(EntreMed,
USA); anginex, (Maastricht university, Netherlands, and Minnesota
university, USA); ABT 510, (Abbott, USA); AAL 993, (Novartis,
Switzerland); VEGI, (ProteomTech, USA); At &3R5t B F o 47 %] Fl,
(National Institute on Aging, USA); SU 11248, (Pfizer, USA and SUGEN
USA); ABT 518, (Abbott, USA); YHI6, (Yantai Rongchang, China);

S-3APG , (Boston Childrens Hospital, USA and EntreMed, USA); MADb,
KDR, (ImClone Systems, USA); MAb, o5 B1, (Protein Design, USA);

KDR #4747 (Celltech Group, UK, and Johnson & Johnson, USA);

GFB 116, (South Florida university, USA and Yale university, USA); CS
706, (Sankyo, Japan); combretastatin A4 Rj4R 254, (Arizona State
university, USA); #&% AC, (IBEX, Canada); BAY RES 2690, (Bayer,
Germany); AGM 1470, (Harvard university, USA, Takeda, Japan, and
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TAP, USA); AG 13925, (Agouron, USA); v #i48884%, (university of
Michigan, USA); GCS 100, (Wayne State university, USA) CV 247, (Ivy
Medical, UK); CKD 732, (Chong Kun Dang, South Korea); MAD, iz
& L&A K -F(Xenova, UK); irsogladine (INN), (Nippon Shinyaku,
Japan); RG 13577, (Aventis, France); WX 360, (Wilex, Germany);

squalamine (pINN), (Genaera, USA); RPI 4610, (Sirna, USA); cancer
therapy, (Marinova, Australia); heparanase #7%|%|, (InSight, Israel);

KL 3106, (Kolon, South Korea); Honokiol, (Emory university, USA);

ZK CDK, (Schering AG, Germany); ZK Angio, (Schering AG,
Germany); ZK 229561, (Novartis, Switzerland, and Schering AG,
Germany); XMP 300, (XOMA, USA); VGA 1102, (Taisho, Japan);

VEGF %48 % 4, (Pharmacopeia, USA); VE-cadherin-2 3% 37,

(ImClone Systems, USA); Vasostatin, (National Institutes of Health,
USA); vaccine, Flk-1, (ImClone Systems, USA); TZ 93, (Tsumura,
Japan); TumStatin, (Beth Israel Hospital, USA); #f 4K B 7T FLT 1
(vascular endothelial growth factor receptor 1), (Merck & Co, USA);

Tie-2 Bk, (Regeneron, USA); S/ R & & 1 4|7, (Allegheny
Health, Education and Research Foundation, USA); ; 2- RAGBLAZ 4-(5-
(4-AFH)-3-(Z A F 2)-1H-wtwd-1-24)-; Arriva; #= C-Met. AVE 8062
((2S)-2-RAk-3-# I -N-[2-F &I -5-[(12)-2-(3,4,5-=F RAX KL H
K] RERBEE A R); metelimumab (pINN)(EEHKEE G4, #-(A
HA KB TPl (AR CAT 192 . y4-4k)), —AALAEI CAT
192 x4 —%&M); FIt3 B4R, CD40 Beik; AN%-2; aNi-12;

4-1BB Eik; #i 4-1BB 4idk; TNF 4#4uAlF INF ZARERA, &
#% TNFR/Fc, TWEAK ##i#l# TWEAK-R ##A| €46 TWEAK-
R/Fe; TRAIL; VEGF #3#i# 6048641 VEGF #u4k; VEGF ZAR(eL$E
VEGF-R1 #= VEGF-R2, 4.4k Fltl # Flkl 2 KDR) #4i#l;

CD148 (#.#:3 DEP-1, ECRTP, # PTPRJ, JL Takahashi %, J. Am.
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Soc. Nephrol. 10: 2135-45 (1999), &L 3] A FAKRL) #HRA); )
WEFHEEEA 1 WHF), F= Tie-2 K Tie-2 Betk(de Ang-2)Z—dp
FIF, R—F R IPHA, IR CIHFE Ang2 WHIH, &3
¥ b7 Ang-2 FAR(E B £ A %35 No. 20030124129 (A8 F PCT &
# No. W003/030833)#F= £ E) £ 4] No. 6,166,185, £zt 3] A H
ARRL), FIPRAIRA 4 Ang-2 BRAK (peptibody ), T 4w £
% A% 3 No. 20030229023 (485 F PCT ¥+ No. WO03/057134)#=
£ B+ F) ¥ No. 20030236193, A xidBid 3] A AKX,

¥ B 206 77 B A LIS (2 AR F)#E 2 3 B(thalidomide) A= 240
MI(N-(2,6-= FAR-3-7R 22 ) K AR = W BL I A); #iAb % 4844 (tecogalan
sodium ) (FABR % 45 Bk JE 4 (sulfated polysaccharide peptidoglycan));
TAN 1120 (8-Z.Bt#.-7,8,9,10-9 5.-6,8,11- = & £ -1-F £ -10-[[ N &-
5-52 2 -2-(2-% A £)-4,10-= F Aok vh[3,4-d]-1,3,6- = AR BT F B
(dioxazocin)-8-F J A2 ]-5,12- 2 —8F)); suradista (7,7'-[3 AR [ L AL
(1-F - 1H-tbe5-4,2- = FO) 3 A TR A (1-F A-1H-obe8-42-— )3 &
T RAP-1,3-R s8R va4h ik ); SU 302; SU 301; SU 1498 ((E)-
2-RA-3-[4- 535 3,5- 0 (1-F A& G )R AJN-G-FK A A H)-2-7 Bt
J); SU 1433 (4-(6,7-= % 2 -2-5R9k 4 )-1,2- K —Bf); ST 1514; SR
25989 ; T &M Tie-2; SERM #7T 4 # , Pharmos; semaxanib
(PINN)(3-[(3,5-= F & -1H-vtb%--2- ) B F H )-1,3- = £&-2H- 7| & -2-
BF); S 836; RG 8803; RESTIN; R 440 (3-(1- ¥ & -1H-"31%&-3-4)-4-(1-
¥ 25 -6-FH A - 1H-%3| %-3-2)-1H-b"5--2,5- —BR); R 123942 (1-[6-(1,2,4-
R w508 )3 R -N-[3-(Z AT AR A -4-km g); AR BLA
B H F; #t R Amik I F (progression elevated genes); ok 8] #L(INN)
((S)-2,2- =% F-A-[[ 3 -(4-vtbme B ) R AR B BE A )-3- A0 Dol 3 F 245
f2); NV 1030; NM 3 (8- #-6-F At -0~ F A -1-BAK-1H-2-F 3t v
" #k-3 BEAR); NF 681; NF 050; MIG; METH 2; METH 1; manassantin
B (0-[1-[4-[5-[4-[2-(3,4-=F B ) 2-# A 1- TR L ARA]3-F &
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ARAIWE34-=F A -2-vkh]-2- T RAR AL A1 3-KH &
I SM-5-F BE); KDR #30; aSP3 HAF#£4; LY 290293 (2-£
H-4-(3-rrm 3R )-4H-ER S [1,2-b]1 0 -3-4%); KP 0201448; KM 2550;
HAHFRHAMIK; INGN 401; GYKI 66475; GYKI 66462; greenstatin
(101-354- M 4 4 Z & i B8 R(AN)); FUBHAY XK. aT7MRE. 7L
B MR, AEWE. M GEARETH, ATF BTPL.
EA AR A RIP R F RIEILA; G oA AR BRI R F) . FR 111142
(4,5- =4 2-THBR 5-F BEAR-FL3-G-FL2-THLKREAT
Yo ]-1-F 2 482,51 -6- 24 B8); forfenimex (pINN) (S)-o-#Fk-3-# 4
(BT R)VRLR), HpiEBEaHAN(-TBA-L-AHAB-L-41
ZBE-L-4 2 BE-L-F A BE-L- R A B, S uyFamet kAT
LRI HIR; R et KB T 4E A FCE 27164 (7,7'-[ AR [ &
FA(1-F A-1H-w%-4,2-Z ) FOE T FA(1-F A-1H-H%-4,2- = %)
BA T RHAR-1,3,5-B = #8554 ), FCE 26752 (8,8-[H A ML
B (1-F 2-1H-vbws-42- — OB A T RE(1-F A-1H-18-42-—3)
PR RIKR-1,3,6- R ZAR88);, AR FAZ@ILEM S B I, VEGFR
B FRER, R ARFTEREBTF; ANCHOR #£#RA; A
EIE; Del-1 E 4 & & ; CT 3577; contortrostatin, CM 101;

3B %8 AC; CDP 845; CanStatin; BST 2002; BST 2001; BLS 0597;
BIBF 1000; ARRESTIN; apomigren (1304-1388- XV £ BB (AL
B COLI15Alo #874R)); mEd#lE; aaATI; A 36; BB 9a-A
¥ £ % B (fluoromedroxyprogesterone)((6-0))-17-( Zi Bt £ )-9- £.-6-
-2 4-H5-3,20-—8R); 2-F A-2-BABE I RA- R BR(2-(1,3-= &
- AR 2H- 7 R 2-30)-2-F A X Z88); Yttrium 90 479269 £ 3
BC-1; Semaxanib (3-(4,5-= ¥ rtbeg-2-2 & F 3 )% %-2-87)(C15 H14
N2 O); PI 88 (FRBRALARERH E/XHE); Alvocidib (4H-1-3KF-ritwh-4-
BRI, 2-(2-RKRH)-5,7- =K -8-(3- 7 35 -1-F Fh-4-mk % HK)-1i-(-)-) (C21
H20 CIN 05); E 7820; SU 11248 (5-[3-#-2-8AK-1,2-= &1 "%-(3Z)-
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AT HE]2,4- = F R -TH-to8-3- B8 - LA RATHA)BIE)
(C22 H27 F N4 O2); /A & e(fe §k-7,24-—BF, 3-[[3-[4-B&4 T )&
A RAIRL)-, 24-RER A L), (3.B.,5.a,7.a)-) (C34 H65 N3 05 S);

Eriochrome Black T; AGM 1470 (B F 8, (R TBL)-, 5-F &4 -4-[2-
FHE3-G-FA2-THA) KA TIRA-1- A4 48[2,5)3F-6- L8 [3R-
[30, a(2R, 3R), 5B, 6B]]) (C19 H28 CIN 06); AZD 9935; BIBF 1000;
AZD 2171; ABT 828; KS-# #m A4 -2; uteroglobin; A 6; NSC 639366
R F B (1-[3-(= TARK)-2-Z A R AR ]4-(A 4 R (oxyran)-2-
AT A RA)EER) (C24 H29 N3 04 . C4 H4 04); ISV 616; $i-ED-B &
4% ¢ ; HUI 77; TroponinI; BC-1 #4i; SPV 5.2; ER 68203; CKD
731 (3-(3,4,5-= F BA K &)-2(E)- R H BL(3R,4S,55,6R)-4-[2(R)- F 4 -
3(R)-3(R)-(3-FA2-TH AR L A k-2-2]-5-F AA-1-R 43 [2.5]
¥-6-285) (C28 H38 08); IMC-1Cl1; aaATIIl; SC 7; CM 101;

Angiocol; Kringle 5; CKD 732 (3-[4-[2-(=F A RL)TRILJFKL]-
2(E)- A B£)(C29 H41 N 06); U 995; Canstatin; SQ 885; CT 2584
(1-[11-(+ =& H)-10-B &+ —Ix K ]-3,7-= F A & %%)(C30 HS5 N5
03); Salmosin; EMAP II; TX 1920 (1-(4- % Z 9k & )-2-(2-#4 & -1H-1-
sked B2 )-1- LBR) (C10 HI5 N5 03); o-v px #41#]; CHIR 11509
(N-(1-7 B 25 ) B E BE-[N-(2- 2 20 = & BL-[N-(R A T Bt F )1 H A8
I (4- F AR A) A BLAER)(C36 H37 N5 06); BST 2002; BST 2001;
B 0829; FR 111142; 4,5- = # % -2(E)- & % 8 (3R,4S,5S,6R)-4-
[1(R),2(R)-ZR £-1,5-= F A-4- THp 2 ]-5-F fAk-1- RS [2.5]F H-6-
A B8 (C22 H34 O7); Aok B3 57 6,3 (12 FALR T IN-(4- 2K K )-4-
(4-P 7 3 T A)- 18k e 4-[4-[[[[4-B-3-(E AT AR AR A3 4]
AA)REA]N-F A2 B BE, N-[2-(= TE R THI)-5-[(5-
#-1,2- = 8,-2- FAR-3H-"5) R -3- T2 B F AR ]-2,4-= F A -TH-b w5352
BEMe; 3-[(4-12-2,6- = F R T RA]-5-[[[[4-(1-8 ) T & 183k
B NRA]A4-F R KB N-(4-18-2- FURA)-6-F BA-7-[(1-F &
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A9k H) TR -4k e 3-[5,6,7,13-79 £-9-[(1-F A T AAL)
F A )-5-BAR-12H-20 512, 1-a] w531 [3,4-c] »Fe-12-2 )R LB N N-
W A-H B N-[S-[[[5-(1,1-= % 2L T 3k)-2-ME vk 3 ) F A A ]-2-
e -4k R B N-[3-8-4-[(3- AF ) F 841K A)-6-[5-[[[2-
(FAABLA) A JRE] T A ]-2-7k v 2 -4 vk fliz; 4-[(4-F 2-1-
Pkoh) F A ]-N-[4- F 3 3-[[4-(B- g 2 )-2- kA | R A - K AKX T ik
e, N-(3-8-4- B H)-7- F BH-6-[3-(4-"Bobk L) 78 Bk [-4- v ok 2

N-(3- T A K H)-6,7-0(2-F B4 T EIL)-4-"Eokopkliz; N-(3-(((2R)-1-
T A -2-wkos AR ) TR AR )-5-(2 AT R R A)-2-((B3-(1,3- R A K-
5-FR) KR RIAR)-3- AR B 2-((4- A F A F ) &R H)-N-
((QR)-1-F H-2-vt ot 2 F AR ) BH)-5-(Z AT 2R H)-3-sb e Bt
s N-[3-(°F To2-3-A F &HA)-5- = AT E) R L] 2-4-F-F R AL)- 1|8
B, 6-Fu-N-(4-(1-F & ) FH)-2-((4-wkme F 4R HEL)-3-s"R 5
Bh; 2-((4-7 7 F )R )-N-3-((2S)-2- e £ ¥ ) AL )-5-(=
FUF )R E)-3-BE R BAE; N-(3-(1,1-= F 2L Z 2 )-1H-nt vk -5- 3 )-
2-((4-""2 F )R A)-3-s g R B, N-(3,3-=—F A-23-—&-1-KH#
ok 7-6-35)-2-((4-715E F ) BIL)-3-wb e KB, N-GB-((((2S)-1- F -
2o AR ) TR ) A )-5-(Z AT 2R 2-(@-b o TR &R A)-3-01
RRBE; 2-((4-H T ) B E)-N-(G-(2-(1-ss ke i) TA) R L )-4-
(ZRAFA)RAR)-3-oe B Bule; N-(3,3-= F4-2,3- = &-1H-"3| %-6-
H)-2-((4-7172 F ) RA)-3-oo2 B BLAE; N-(4-(E A T A)-3-(((29)-2-
ek ) B R A )-2-((4- o T ) R AL)-3-e e B B, N-(B-((-
MY TR AR TR EAR)-5-(2 AT AR) IR AR )-2-((4-71 T A B R)-3-o1E
Bl N-G-(-R A ERL)-S-(Z AT ) EL)2(Q-G-R)TR)
FIL)-3- e R B N-(4,4-= % #5-1,2,3,4-v9 &-F59k-7-2)-2-(1H-
vk -6- 25 A AR )- BB 2-(1H-73] -6- 2 R )-N-[3-(1- F ook oz -2-
AT EA)-S-Z A FA-RA-WBLE, N[1-Q-—FARL-TBLA)-
3,3- =9 &2 3- = A -1H-"] %k -6- 2 ]-2-(1H-"3 = -6- 3L R IK)- A BE A, 2-
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(1H-73] 4 -6- 2K 2 AR )-N-[3-(ib22 -2- 28 F 8K )-5- = fUF A - KA |- Bt
e, N-(1- TBEH-3,3- = ¥ 32 3- = S 1H-"3| %k-6-4 )-2-(1H-"3| v -6-
BB N-(4,4-2 F & -1-84%-1,2,3,4-19 S~ b ok-7-38)-2-(1H-
ol vl -6- A R B BE A, N-[4-(8 T #)-3-(3-7k 2 & ) K & )[2-(1H-
wp| w6 F R ) (3ot A | BB N-[5-(3 T 44 F e -3- X [[2-(1H-
Wl e -6- 2L B A )(3-vb e AR | AR B An N-[4-( T )R K [2-(1H-7
k-6- K BE)G-R R) | R B A g B R, LEE % H No.
6,258,812; 6,235,764; 6,630,500; 6,515,004; 6,713,485; 5,521,184;
5,770,599; 5,747,498; 5,990,141; U.S. AJF No. US20030105091;
#2 PCT 27 No. WO001/37820; WO001/32651; WO02/68406 ;
WO002/66470 ;  WO002/55501 ; WO04/05279 ; WO04/07481 ;
WO004/07458 ;  WO04/09784 ; WO002/59110 ; WQ99/45009 ;
W098/35958 ;  'W000/59509 ; W099/61422 ; WO00/12089 ; #=
WO000/02871, #&iL5] A HANARL,

THEA KRR FHRSEAER AR F. A KA FREL
¢ 1% dn ) F 4o M-CSF. GM-CSF. TNF. IL-1. IL-2. IL-3. IL-4. IL-5.
IL-6. IL-7. IL-8. IL-9. IL-10. IL-11. IL-12. IL-13. IL-14. IL-15.
IL-16. IL-17. IL-18. IFN. TNFO. TNF1. TNF2. G-CSF. Meg-CSF.
GM-CSF. fu ) BARE. T@RBFrhawmpit =%, LErs
TOFECnE s FE Ang-l. 2. 4. -Y F/RAXERLEE
RE S K, F/R % WAL KEF(VEGF). (P50-58)% KB F &1
RhnF A mE. THELLES-1. FHEILLEES2. BHELLE
EH-3. FRHELALEERGA. FRHELLEEZD-S FHELLEEE-6.
FHELAZA-T. BHELXLRE-S. FHARLEEA9. FHE
AAEH-10. FHESLAEE-1. BHELAES-12. BHEX
AEG-13. FHELALEE-14. FHELAEE-15. FHALAL
EaAZKRIA. FHERAZFOZIRIB. BAHEZERETF. BRAY
ZEHFRF. BRAZERBTZHR, @B FTEHFE TG @0
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ALEF-1, @R FiHSE TG e BF. AEmitk
AF. AEZE-1. REAKEF. LA @R RGE P REmOHS
fedy. HgBmpt KR F-4. 4L RmeA KRR TS5, HFBamp
AKAT-6. f HER@mAE KA TF-7. H4 Rt kE-F-8. &
$Rmpo A KR F-8b. H4Rmpbt kB F-8c. HF4Bmbt kR
F9. 4 RmioA kR-F-10. BELERmpL KB-F. sk
Rmie A KRBT, REWOREAZERRAF-1. BRFE@BRHK
AAZERE T2, ARMETY. AKX ESR2. A KkBEEG-3.
FFEESHEAKRAREF. et kBT, et kB -F 2K,
MRBEZFHAKAT L RHEMARBFZA MEEHALKE T I
MR EHAKRRTFTLELES. Ak A KR F. Ghmips BT,
BRI H B F k-1, WEAKBAF. KGadEA TR 42
EHRET-3. HEERE T4, BEEAKRF. BEAKETF2. A
PHEATIOA R e A KB F. S BITAKEF. s RAT A
KEF A 4. ) BATEKEF AA. o) #HWATIRAE KE T AB.
f N EATIVAE KB F B 4. f ) BATLA K EF BB, o RATAL
AKEF AR, ) BATOAE KB FRKR-2. it B 40058 58 4
HAT. FarBTF. FalBF2k. $AEKE -1, 444
KEF-2. HAAKEF-3. A KEF-12. #4002 KB T4,
HAAERBF-5. BAESMARET-1. #LEKRBF-1446%9 1.
LA KRTF-1 £46%8 1. HAAKRF-1 £46%9 1. A5
WHREF I #24k (TNF-R1). MEIREEF 11 & %4k (TNF-R2).
P B R R E TR, T NEAKETF. o LE 5T
BEBEAQUBREWERRSEEN R K.

BRRE P ABLESHNTE R EFALEL DRSS
%, XZHAH “WXERT” @FBIEFMEIREE KER AR
fReh 4. RLIRB|TH SR XER T EH, FiddREH AEIE
B e R E R T, {2iX s b E KL RTEEZ A,
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FKER T T A dedp ) T K sE o B -F 5 2 2R84 A 69104
W, TEHERLARFFHESABESERN G @R T4 H @i
TGF-B4 # ] (Fmduik) Fo AL 424 3T 5 B 2| K s 69 @ A F 9 R A (3o
FR)., AR T X HAE, thike) I5¢R TR F)IL-1. IL-2.
IL-3. IL-4. IL-5. IL-6. IL-8. IL-9. IL-11. IL-12. IL-13. IL-17
#= IL-18. JL Feghali, %, Frontiers in Biosci.,2:12-26 (1997).

AEPHIFAMEESHNTEE AT YUHE A FHHNRELH,
VASE R IEZ LE AE TR FS T 69 HIV B A kM T mft e g sa,

] BRAE B ALK O 69 4 - M 22 oA Aav 2 & K B F(NGF), A

B RERR, XLERROUIEMNZRBIUEER. HEGERZ AN
FEACSE, T QLIEH IR FedE KA.

Pt —FF R Z A IL-1 #4175 KL A 694 48 - F| SATER &
%97, IL-1 347 Qe RAURT)IL-1 SRR B, HEHAT IL-
1 & IL-1 BRF—& IL-1 ARG IR, AR LLHTARHN IL-1 %
RO EHRRE RS EFN), XOEEAREHHETEE. 3R
KT XA F BB A, FFERA O IL-1ra 3K, IL-1 pibinss
(ICE)# 417, % —%£ IL-1 LR IZRIIK, B —K IL-1 4R IL-1
oW XA =K IL-1 %4k, 4h5d IL-1(83 IL-1 o. IL-1 p =i
€ IL-1 &N ) §9 3k F2i6 57 7] IL-1 Trap (Regeneron) . IL-1ra &,
1 £EEAF No. 5075222 #AriE#) IL-1ra % XAEAhfe & FARH
X, CFEEEH 5,922,573, WO 91/17184, WO 92 16221 F= WO 96
09323 W AT, IL-1 B #5348 (ICE)47 4| #| €.36 Bt A )T ICE 4%
#F, &% PCT £H ¥i#H WO 91/15577, WO 93/05071, WO
93/09135, WO 93/14777 , WO 93/16710, B & F| %% 0 547 699
AR, dERRILA Y BT 5 LK P AT e sk £ A, PCT wif
WO 95/26958. £ E + #] No. 5,552,400, £ B+ #| No. 6,121,266, ¥A
B Dolle #,). Med. Chem.,39,pp. 2438-2440 (1996). '€ ICE 747
#4854 L £ B+ £ No. 6,162,790, 6,204,261, 6,136,787. 6,103,711.

85



200580043569. 5 o EI8/111m

6,025,147, 6,008,217, 5973,111. 5,874,424. 5.847,135. 5,843,904,
5,756,466 5,656,627. 5,716,929, 1 B [L-1 %4kt IL-1 £46H XF 11
A OIL-1 AR e 48R L £ B £ #) No. 4,968,607, 4,968,607, 5,081,228,
Re 35,450, 5,319,071, #= 5,350,683. HAt&3E ey IL-1 #40A eLig(=
FAEF)THSFWLESTIL-1 55 2RGIL-1RBKIA IL-1 %
R E— & IL-1(F 58 @ B F) 9 3 7] 694814 9T JL £ B % 4] No.
6,472,179,

sboh, TNF #4726 ), X (2 LR F)TNFady %
EES R B 4] TNFa 2R R X B BRI, Hidtxd
TNFa#iik. &8 TNFaZ a3 X509 4% & R A5 T ik,
CEA RS E AR O RET XS HMHH . TACE (M7 K5
B F-o 453 88)37 %) A 4 & 4i£69, 4= TAPI (Immunex Corp.) #=
GW-3333X (Glaxo Wellcome Inc.). #7 #| IgA-o, AT £ 44K (4o
EP0 614 464 B T AT &) B 864 - F R A 4t at st B o1k 64 Fdk b 2 4
Ehy, LEEENHST AR RLET)TNFa- 474 —48. # FEAE
HABREITAEY, RELCEMUNGBERLEY, LEER+ A
No. 6,020,323, £ &% TNFafk47 4% (£ B+ 4] No. 5,641,751 #e
5,519,000), &F D-2k B 64 Ak (£ B % 4| No. 5,753,628). 4, TNFa,
HREEQIH A LR AE, WO 01/03719 T —FHRETTAL
REPIRAIER 4,

EEEEN ST AT T) o Fhoif £ 2 BAiFE L% Mk
Xy, TBAT T s (pentoxifylline). /4B % & BE(MMP) #7 4|
MREECISF. EFALA MMP #4|7) eLig4e £ B+ 4] No.
5,883,131, 5,863,949 #= 5861510 ¥ Fri o F, #£E %4 No.
5,872,146 W Fiid eyt A KBEIL A Y. HE 89 TNFok A8 /)
T L3 £ B £ F] 5,508,300, 5,596,013 #= 5,563,143 P Ak oF.
EEELEHN IS TFaEETET)ER £ 4 5,747,514 4 5,691,382
FHTE G MMP #7417, F=£E 4 #) No. 5,821,262 F Ak ¢4 R I5 84
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P, LEAEN ST 0383 T I HI BB —BeBe IV #= TNFok &,
8 F, Je B AR E BT T A 4 (WO 96/00215). eokak iz (£ B % £ No.
5,834,485). kAT A (WO 99/18095) 2% SR (heterobicyclic)#F
A4 (WO 96/01825; GB 2291422 A), #74] TNFa #= IFNy t4eiek
PTAEH(WO 99/15524)F=dp 4] TNFafe£€ X o B F 6969 % 2%
FrAEH(N4e £ B+ F) No. 5,118,500, 5,096,906 F= 5,196,430)4 %A
49, £E £ No. 5,547,979 ¥ AT -FLER FTARLA,

TEBRAETPRAGELE i thh R 4 QAR TR
TR EHY . RAEF. LRA (KB RB . THE. 288 HE5 .
EMEFH. THLBR_ETHER. wL3%), KAXEHR. XE
e B F A . &R AT KRR 5 254 (Disease-Modifying  Anti-
Rheumatic Drugs , DMARD). 3k §4k£4u X 25 (NSAID). &4 A
R 2 4 (SAARD).

B SRR & 2 4 (DMARD) & 4 Jv ({2 K X TR
F )Rheumatrex™ (F & k% ); Enbrel® (/R A} & £ (etanercept));
Remicade® (infliximab); Humira™ (4] & K # 47 (Adalimumab)); Segard®
(T 3F 3 # 4% (afelimomab)); Arava™ (& # K 4 (leflunomide));
Kineret™ (T A} & # % (anakinra)); Arava™ (& K 4% (leflunomide));
D-H#F M, £RAKRT B4, £ &%, Ridaura™ (& & %
(Auranofin)) ; A% X % # # 4 b #| (Solganal) ; %k A ® &
(lenercept)(Hoffman-La Roche) ; CDP870 (Celltech) ; CDP571
(Celltech), ¥AZ EP0516785B1. %£E+#| No. 5,656,272, EP 0492
448 Al ¥ BTid 254h; p55 AP EIRIL B F i 4% & (onercept) (Serono;
CAS reg. no. 199685-57-9); MRA (Chugai); Imuran™ (skrdshi-Ze);
NFKB #415); Cytoxan™ (CGRBEBLIE);, HRIE X, ABRERE, —
ViRWIRE; AP B AEe o (sulfasalazine); WA R AML-E-4 40 0 R4
FARFER B2 H B 48

HEEEN ST QAR T TNFa A4 TN 65 TNFR 47
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& Y (R F)F p55 #= p75 TNFR), #l4= WO 99/04001 * Ffi£ 49 TNFR,
QAR TiZ TNFR #) TNFR-Ig. sbshE-iEay TNFodip #7414
FALATAR R, AL CHE A ALAA A 425 TNFoak TNFR
IR, W35 AR A 7T K AE TNFo k& F b 4p 4 3148 A 49 TNFodit
A Tk(Fm £ B+ #) £ H £ 4] No. 5,795,859 3 No. 6,107,273 F7i&), A
Y€ TNFR-IgG @& %A (3n—A8H p55 TNFaZ RIS 3R 6%
B), AMETENE INFR(CRE IgG #&%49), AhEECTRIAA
M TNFa /K- 894 F, 4= TNFo itk 8 30 %) F) (4= £ B % F
5,594,106), F-5F R TNFodr#lFl. A LF S AR P LA A,

R-%& TNF AR RANETZETHEBHETARBRIEEH
BEREEZRMmAAZE, 45 TNFat) i Reghik 9 —AFEEE S
0.1-20mg/kg, EALEH 1-10 mgkg., H'EEiE 85I TNFaduik ey #
24 0.75-7.5 mg/kg K&,

AKPLTER 4G AW LSRN TR —FFRE AP G RI K
(NSAID), NSAID #4iX b £V g LaR# T et i s iR E 4
% 8 47 %) . (Goodman and Gilman,The Pharmacological Basis of
Therapeutics, MacMillan 7th Edition (1985)). NSAID #94%4e L H A 9
A (1) RGBEATAY; (2) ABITAY; (3) HEBMATAM; 4) FF
BRATHE Y, CYRMATEY,; (6) TERITAY,; (7)2-FRHAEERE; (8)
ek F(9) ek BR , NSAID €45 4= ({2 AR T )Anaprox™. Anaprox
DS™ (¥ & A R B 4h); Ansaid™ (# b % 3 44 (flurbiprofen)) ;
Arthrotec™ (& # B 4 + K & 7 7 8 (Misoprostil)) ;
Cataflam™/Voltaren™ (& 458 47); Clinoril™ (kK & 7 %) 8%);
Daypro™ (& 7} & % (oxaprozin)); Disalcid™ (7K 4% B /K 4% B B8 );
Dolobid™ (= #.EAHp(Diflunisal)); EC Naprosyn™ (¥ &4 & BL4h);
Feldene™ (7t ¥ & & (piroxicam)); Indocin™. Indocin SR™ (¥3|*k %
¥ (indomethacin)); Lodine™. Lodine XL™ (4&#t & B (etodolac));
Motrin™ (+ T X #&#); Naprelan™ (F £.2A & BL); Naprosyn™ (F £,
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A A BR); Orudis™. (BR %2 (ketoprofen)); Oruvail™ (&% %~); Relafen™
(AT £ B(nabumetone)); Tolectin™. (3&£ 7T4A(tolmetin sodium));

Trilisate™ (= #7A24£); Cox-1 ##|#/]; Cox-2 ##|#l 4= Vioxx™
(rofecoxib); Arcoxia™ (#&#t% 4 (etoricoxib)). Celebrex™ (celecoxib);
Mobic™ (4 & B (meloxicam)); Bextra™ (valdecoxib). Dynastat™ (F
AARFA4N); Prexige™ (lumiracoxib)#» nambumetone. 3 & 4-i& 44
NSAID @3E(ERALET): e-LBERA TR, S-IpH FHARAM. 3-£
F-4-ZTE. F K &2 (amixetrine). T RILZ (anitrazafen). & 3F
T (antrafenine) . bendazac . ¥ i& #i & B (bendazac lysinate) .

benzydamine. beprozin. 29k ¥ (broperamole). 7 T % (bucolome).

T A4 8% (bufezolac). 3% #°E 7 (ciproquazone). cloximate. ik 7 J&
(dazidamine). #bi& ?) % (deboxamet). detomidine. *h 2 A IXRK K 7
Bz . difenpyramide. difisalamine. ditazol. 4% 3 % % (Emorfazone).
fanetizole mesylate . 3~ # %K "&£ (fenflumizole) . #A & & X B
(floctafenine) . flumizole « flunixin . #. # *& & (fluproquazone) .

fopirtoline. A% & % . ANA Hp(guaimesal). guaiazolene. isonixirn. #
B2 F) 3 4t 97 (lefetamine HCl). & #.K 4% (leflunomide) . & 3F =k v
(lofemizole) . % 7% & (lotifazole) . clonixinate & H B . £ HIF
(meseclazone). 2T £ B (nabumetone). &% % *&(nictindole). /£
4% #)(Nimesulide). orgotein. 1 %43 F (orpanoxin). oxaceprolm. £
7y #h sk (oxapadol). #% R4tk (paranyline). 9k 3 & »&(perisoxal). #74E
BR7k . BF . 9k A5 (pifoxime). & 4 9k°% 8% (Piproxen). vH3ivd#g
(pirazolac). pirfenidone. & & %42 (proquazone). % ¥ 7/ (proxazole).
thielavin B. % #lok 4 (tiflamizole) . #- % Av & (timegadine). &k 7T
(tolectin). #1742 (tolpadol). tryptamid F=4>Beh 4= F 5] /23] AL 44
%49 480156S. AA861. AD1590. AFP802. AFP860. AI77B. AP504.
AU8001. BPPC. BW540C. CHINOIN 127. CN100. EB382. EL508.
F1044. FK-506. GV3658. ITF182. KCNTEI6090. KME4. 1.LA2851.
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MR714. MR897. MY309. ONO3144. PR823. PV102. PV108. R830.
RS2131. SCR152. SH440. SIR133. SPAS510. SQ27239. ST281.
SY6001. TAG60. TAI-901 (4-KBt-1-%| /-5 BK). TVX2706. U60257.
UR2301 #= WY41770, BA £WERA=ii X o669 NSAID %448
XYL T OFELELT,

4~ 4§ SAARD 3 DMARDS ¢ 3% ({2 AL IR F ) FT % BR 47
(allocupreide sodium) . 4 # 3 (Auranofin) . 4 A # & 4
(aurothioglucose) . a-Ai4& & Z B K M2 (aurothioglycanide) . oK v A% =2
#k. A& #R (Brequinar Sodium). 7 & AR 8 (bucillamine). 45 3-#i4>
(aurothio)-2- A BF-1-5R B 40 . A T B &I, 75, & T ILF(clobuzarit).
48 %, % M (cuproxoline). FAEBtE. HEE L. AFAM. 15-BLAMN
WS % (15-deoxyspergualin). " & 3% B (Diacerein). #) 2148 M. £ 3% (Jo
were . ARFRR M. ANRABESH). BLEE. BEK.
UL 7 (kebuzone). Z#kek. FKILF|(lobenzarit). ¥FH K. 6-38%
Eeh . T RS K 3 F (mizoribine) . F B 8 "D ok T B8
(mycophenolate mofetil). & LE45. RI~. D-FEk. Zilaukrz
e de SKNF86002 #F= SB203580. & 4% % (Rapamycin). ALBEE. 1%
F IR A RA A R AF . BA ENOEAR AR K b4 SAARD
DMARD % H#j48 X494 T Qi H F,

15 BB GBI H H LiE S5 KL PR HELHIKEE
A. XaFR R TSI 4] P-38 &4 (X 4 “RK” X
“SAPK-2”. Lee et al,Nature. 372:739 (1994)). P-38 #k44ik H £ BB
/% 2B % BE(JL Han 4. Biochimica Biophysica Acta. 1265:224-227
(1995)). ©&A I P-38 4| M AL 4R BT 15 T2 69 48, FiL
THSM RS 1L-1 #= TNFos (% & 3| [i& 4% 5 4% -5 (blocking signal
transduction)#9) 2 i ¥ ik Z B 49 BX A

MK-2 #p#lFlFe tpl-2 #pHHlda5E, HIMEEWNIEHR T @miedr
%] 7| 61354 ctla-4. CsA. Fk-506. OX40. OX40R-Fc. OX40 itk.
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OX40 Bk, OX40 Beikegdish. ck #= ZAP70, £4 4% A L0
frR ek F A Fo TGF-pRERA LR A EW,

HEEL KL PR WS TIPSR 6 2 4 46 i & —FF
REMNRGEITEY, BRABAARLEDRAEF ETHECHE, K6
1&: BS 27 % (acetaminosalol). [ i&-#4~(aloxiprin). P 8] IEAk. 3t
X 9% (benorylate). BKGEE . TBLAKGEEAS. = AHpe4k. diflusinal.
IR 4% M BE (etersalate) . 5~ /F Ap(fendosal). 2,5- = A KT B, K
L—BF. KApeked, MA LA, mesalamine. KAHEE Dok, 1-A &
KR KApH. M) K4F(parsalmide). K& TBKAGEL. KA K
ML . BE KM (salacetamide). KApBLME O-LBA. KA 8L KA B4 BE
FaK . B AL TR Aot K o 6% 6 R BR 45 M Aa A My +T eL 3%
EEY. LCbEWBhateRBiTEY, RLBTKEHRY
FrETHZOL, X M ARES (Alminoprofen). X % & %
(benoxaprofen). # # B (Bucloxic acid). -F#3~(Carprofen). # %%
# % (dexindoprofen) . * & A& % % (fenoprofen) . # % &
(flunoxaprofen). #.i& Z~(fluprofen). #bt & 54 (flurbiprofen). &%
Z-(furcloprofen). FTRAMK. F TRAMIE. ERRFRE. B4
#-Z~(indoprofen). J+# Z-(isoprofen). F B /& & (ketoprofen). &%
#% %~(loxoprofen). % Z(miroprofen). ¥ X A& . oxaprozin. "
BF 7 %~ (piketoprofen) . pimeprofen. & A7 & 2 (pirprofen). % 3%
Z~(Pranoprofen) . ##% & . pyridoxiprofen &% #%- 2~ (suprofen) .
#-2+B4 (tiaprofenic acid ) FesiREA 35, BA AW m At K habed &

BEEMAR XYL T QALY ﬁ@%k%%%b%ﬁ%&ﬁi%,
BEBAARGENAGF L THERHE, X6 MHELEF, MAG
B (alclofenac). RILRBLA R B . TRAMB ., 53147 (cinmetacin).
vtk B& (clopirac) « 35 % ¥ (delmetacin) . L £ 3~ B 44 (diclofenac
sodium) . 4R #& & B (etodolac) . X K Z B (FELBINAC). 3 & 8
(fenclofenac). Xt B (fenclorac). %~ % & B (fenclozic acid). %
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PR (fentiazac). LA R R Hvkvh LB, #) £ F(glucametacin). F+ T
K T (ibufenac). 2p F#7. = K= B (isofezolac). 47 & % B (Isoxepac).
FJR 4 82 (lonazolac). ¥ &8 (metiazinic acid). & 7#¥ % ¥ (oxametacin).
oxpinac. "t £ F (pimetacin). 7 % % ¥ (proglumetacin). 4F 4k &
(sulindac). f& % ¥ (talmetacin). 9k KB (tiaramide). —f A&
FiZe. & K E (tolmetin). F % £ F(zidometacin). 4£ X B (zomepirac).
EHEMIERAR RS EREMNf XYL TOIEEL Y. it
SIE WA REATEY, BAWNKRAHRG F ETHZYE, &
B KRG M. RHFHFA B (etofenamate) . . K B (flufenamic
acid). # &3 (isonixin). F 5 K B (meclofenamic acid). F kKB
#h(meclofenamate sodium). F #IFF B(medofenamic Acid). F R
(mefanamic acid). & # KB (niflumic acid). 4t/ B (talniflumate).
4% ¥ & B (terofenamate) . # K BR (tolfenamic acid) #= & 2 7R &
(ufenamate). E-A KWL Fedi X 2h 4869 RBRLEMAR X P 47T L%
ERF,

BINAE YT RBRAT Y, BRABMNARAYRAF LTHEZH
3%, Xa: %N (clidanac) . = # M (Diflunisal) . K A7
(flufenisal). inoridine. &R % B4 (ketorolac)#e ##% 3 %% (tinoridine). £-
AR R XA AR LM X DT EHEL T, IS
EHEA TRITAY, AABNAREVRGF ETHZHE, Xa
#%: T & =Rt (bumadizon). A ## 5~ (butibufen ). XA Z~(fenbufen )
FoB R T B (xenbucin), FA £ WL B A3 K h b ed TERLEMAR XD
LT QLY. WINSENER FRITEY, RILB ARG K
BELETHEZHE, Xa: &% 5 K (doxicam) . R i#EF| R
(enolicam). >+ &E Bt (isoxicam). b ¥ 4 H(piroxicam). %7 5 &
(Sudoxicam). #i%H B (tenoxicam)F= 4-FF-12-FHAE%R 1,1- =&
4-(N-F3)-# B, BA EALERE R K el G R LM £ b
TOIEALT, WIS E AT AR ATA Y, RILBEAIRG MR
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FETHEZLHE, XEFE: = X k4 (difenamizole) F= 4R T ¢
(epirizole). E-A KAk ik 58 Fodi K o f 6 otbrd 45 MyAR A My 05T L35 £
o, ST ok BT A A, BABITRG YR B F L
TR E, XA LA F (apazone). 3L & F (azapropazone).
F 9k s % (benzpiperylon) . 3F & i ¥ (feprazone) . X 3 #H F
(mofebutazone). "%3iF (morazone). ZHEFREA. XA TR, %k
A % (pipebuzone). propylphenazone . & X A &R (ramifenazone). %A
% (suxibuzone )#= thiazolinobutazone. £-4 EAhik % Fodi £ 2h 464901k
KB MAR X LT QREEL T,
I, KRG REBERIRG YR F TR EET A AT TNF
NG ERRGET T, RRG LB REDREETRS S O
EACT AMABR R T SALTT fhAr 6964, do 21-T B K- B 0588
B%. alclomerasone. [T /% %-#F(algestone). %% 724%(amcinonide). £
Mo K A (beclomethasone) . & 48 K A2 (B-methasone) . /X, B& 4% 4t K A
(betamethasone valerate) . # 3 4 f& (budesonide) . # &K B A
(chloroprednisone). # 4& b % (clobetasol). 7 BR & 4% K 42 (clobetasol
propionate) . . 1& f& A2 (clobetasone) « T B & 4% 4t # (clobetasone
butyrate). #.TF# & (clocortolone). # K R.Bf (cloprednol). ¥ LAk
BR . ST é9Ax. T 694K (cortivazol). deflazacon. 3% %4 (desonide).
desoximerasone? .y E K An . = £ 34> (diflorasone) . = # T A
(diflucortolone). = #. K .85 (difluprednate). H 3 KX B (enoxolone).
AU 4% (fluazacort). #F A& (flucloronide). flumethasone. A4
I & (flumethasone pivalate) « #. /& % #» (Flunisolide) . #U 32 4
(flucinolone acetonide ). B4 & #4242 (fluocinonide). FLE A B BL BY
(fluorocinolone acetonide) « # T T (fluocortin butyl) . # T A&
(fluocortolone). AR #. =T A(fluorocortolone hexanoate). XX 7T /X,
R &5 (diflucortolone valerate). # ¥ A2 Z(Fluorometholone). & B f.3%
#(fluperolone acetate). B48R #K &% (fluprednidene acetate). AR,
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% (fluprednisolone) . #. #% T 4F A (flurandenolide) . #& & T {&
(formocortal). F A, KAKRAY. BB K K RAx(halopredone acetate).
AT HuBE . SALTT 64, BERR AL ST 69An . T EREALTT 94, BhEg
AT o9 4n. 21-4AIR AP BALT 6948, R T LB . SALT e,
& & J B (mazipredone) . ¥ # A (medrysone) . ¥ &K B A
(meprednisone) . methylprednicolone . 3 % b4 4 BR &5 (Mometasone
Furoate). 143z K4>(paramethasone). KR8, HAKRAA, 21-=
LRIk LB, (diedryaminoacetate) 5K A .. RAL K RANBEEL 4. AL
KRANIRIABEAN . ALK AN 21-m- K T BRAA . 21-A8 J5 BEH i BL4H
RAANAART TEE. 21-Z T AR AAE AN, R, RRRL
% BL B8 (prednival). KB & (prednylidene). 21-— LA R BB LR
SR AT dkx(tixocortol). AR EALK RAR. AR EE EAKR
w2, 3K 22 &% (triamcinolone benetonide)#= & # 4245 A (triamcinolone
hexacetonide)., F-A £ b Fe it K 2h 6869 KR & K AR £ 4T
QEELT.

FRAEDNRALEBEN ARG G FTHZOE)LTER AR
Frid B2 A F ., AERBN OEWEATHFEE. £AFFE
#. &% %(aureomicin), FFEH A, KFofemw. kiawhin. KA.
cephachlor. kTe£F. kHiZ. HRAVE. Lk, A2+ E
. RRAFEFE. 4E%. AAFEE. RREE. #HEK. F
EXFEE. HEL, FLBENR, FEEUNEATEEE. BHEM
A KR ey A A g mia X LT o aEL T,

AeAENESY EFEML IR T)IBN 50730; # Rk
(tenidap); E 5531; tiapafant PCA 4248; R % 4F #](Nimesulide);
panavir; & # % 2 (Rolipram); RP73401; T #k (peptide T);
MDL 201,449A; (1R,3S)-MA X,-1-[9-(2,6-= & k2 vd 3)]-3-2 A 4- %
BRIR M, (IR, 3R)-A A -1-[9-(2,6- =8I )" EoHk]-3- LB R IR RI%;
(IR,3R)- R X-1-[9-ff % ok)-3- & R I IR RAE F B A=(1R,3R)- K X-1-
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[6-%'%}‘&-"@ #h-9-35)-3- 8 AL LRI

GZER IL-4 EELEEATTIRERL, gt IL-4
Eﬁﬁ%uiigﬂiiﬁﬁk%k,%%&%k\%%ﬁ%k\
Fr iR R, ZRERATHAT Th @B TR
GRT SRR P4 £ B4R, B sbde EXATA, IL-4 6945 R AT A
AKPFRIEBER, B, REEETHANEDERETHTER
XH K, ZEHY QAR TURT)INOS W47 F= 5-08 by o837
7

&N Ginger B —F R EMER, BbELEARLAF
MR KA, EUMEALHRETE.

BEEZATEF, Ang2 HAREENGETITALEARRED
WA, BINRZE, BELHEL(ERMUIRTIE. HE.
B, WEKRAB. XS KRR, BAERL IR E @R .
Bifojm,. MESE. Li-Fraumeni E44E, MRS HELE. £,
2R, Fl iR, FRB. PEE. RIRE. WIRE.
Nmie . WBRAE. TARRE. BRABITE.

AEXEREFTRY, TALMER Ang2 HFAHESFRE LY
— AR ERES T BRI, EXLTRFTETF, Ang2 K7
MLESF 5 —Fr A A W R IES ST AR . XA TES Ang-
2 HAMLELEMNBEESEANEESTHY (2 XK
F)anisamycin Ak & F# R & E F (geldanamycin) K& 49 & 7 ; Pro-
HGF; NK2; a c- BRI 4| 7], £ KB T ZAhLE4EG 2(Grb2) SH2
(Src homology 2)4 Mk #h3EH#l; Gabl AT 4h; MMM Src;
von-Hippel-Landau #7#|%|, @F{2RRET)EZFEL,; P13 X
Baapdl A . I8 % K (anti-receptor) 77 5. #L EGFR. COX-2 4]
# . Celebrex™. Vioxx™; % A K4 KE-F(VEGF). VEGF %
. g rmin A KB -F (FGF). FGF A% 4. W &4 KB -F(EGF);
EGF A% 4; fAtmiet kBT (KGF). KGF #%4-F. KGF A
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T, RREREEHMMP) AT,

BEAKRAELE R EF, PR LY OIE Ang-2 71257
Ao 2 ) — 4 R E QBRI EIN, SR AR L BpRITIET. EE
WEZATEF, FHAHMHERE Ang2 HAFBHEAF . LEABREHH
P HF Ao £ —FP LB KA ATk 69 4T,

EEBFILT, &4 B&/% 4 B (protease/protease)-F #7449 #L IR T 5]
AE G BT 0 R BIR, QR AR T) AT B AARE# 4047,
I 5] AL R I 57

ARXREZAFTEY, Ang2 HFABESATEE YV —FF Kb 57
BIREEA, EXLEEFTEF, Ang2 HRBELATEZY
— A KRR T BB, KA S KIS T A e
(12 LT )R 8B 1 (COX-1) FEREEE 2 (COX-2) #4)#; 38kDa
B A o BRE A% & B (mitogen-activated protein kinase (p38-
MAPK)) &N 5 FAH4; A5 X RRBEHA ST HFRY
4, XFIA ST @EAL LR T )jnk. IKK. NF-kB. ZAP70. #=
Ick., ¥ X JES 57 H46)-F T L4= C.A. Dinarello and L.L. Moldawer

“REMXFTRFIEGARXERRABICR T BTKRE,
Proinflammatory and Anti-Inflammatory Cytokines in Rheumatoid
Arthritis: A Primer for Clinicians Third Edition (2001) Amgen Inc.
Thousand Oaks, CA.

EXELAETEY, HABLEGHOLE—FL LHRE Ang-2 #7
MR, AREFTETEY, HAAESYHOLL—FU LE Ang-2
FFMELSR, TMNEEST—F Loy kis L,

S JEIE T

i H R TTARH T BE AW e Fe s Tl Re FAs A &
B ML, REF MBI T ARKL R YRR, RN Femp i
& by — sk drid, X AFART LIRS Beadh, RETHEE
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C K AL FRF I . XKL TS R F £ (b
REH. HAEY. EREE A%, ELAE. FASEES A
1, ARSI IR ALK G /A &

WRABRL I, LHIE A A (RE D 8 AR SIS B ) T Yo% 42
RERH NG Ang-2. HFAEZG L HEGR, KELAIRKESY
AL Ang-2 e R L] —A R EBEA ST ik,

EAE RS S JETT a4 S BEL LA K., R WO 98/39027.

T KB AR RL A, # RAF AR AR AT IR A

Fkp 1
ARBEHAEFEEAE P EE Ang-2

1 JRATL 28 KA M BT 40 R Ao R T M LA 42 Ang-2 49 &k, @it
4 F PCR AR FAG)URIE cDNA F¥ 3 th A Ang-2 57| A &
(Genbank # & 5 : AF004327, # 8 1274-1726)#= &, Ang-2 H &
(Genbank #: % 5. AF004326, 4% %8R 1135-1588), ++ 1% 2| pGEM-T
Foa#akd, BENAAIE. £ 33P-UTP f= RNA A B K1
IR A5 A AL S FeAF 3] 33P 47T 69 R L RNA 841, 2 FE4 46
BALHYHERBEA G um)FF AT R4 (charged) 3K E.
AL ZZ AT, J 0.2M HCI &% (permeabilized) 2047, REM %
A K MW, A Z B EABBRET CBML, £ 55°C Tt
ARERAT SR £ X33, RS RNase JHb, #8495 0.1X SSC £
55°C F#AT&H ™ Bk, 3 A 2% E Kodak NTB2 &%, £
4°C TREE 23R, SHFLLE. LARATFFRFALBAEZWA,
VME B BT 3R A A e A5,

SREN, EEFTHEBHAKRY, Ang-2 REBIEE EY HIU
NEHFAEREGELEF, iR, BETET. EFRAQIE.
KA. BRE. FFRE. AR, RRAE. ARAE. LA, RMIE. MR, REA.
HeL. fed. WIMAFERFHEA Ang2 KA. £ 5 AR
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BREG) ALt E R B F 49 Ang-2 R, MAERFBIAFTUEAE.
HHFAEK AR TRIEREE T ARG, HA R Ang-2 H4tde LR
BLAAA TR Ky N R(ALE 1 )R8, XAEEEASE
B K, Ang-2 ZIABAK, /21 PR EBFIAR AL,

JUFFiA RIS R £ R F 34503 T Ang-2 RiE, XEFEAR
E MBI dedetE i (5 B)), FLBE(0 #), MEG H), $HBERA
w1 ), AHBBEILE 2 ), HEQ HFFLE
B)(E 5645 3| KJr), Fovhi o £ AP BARA 4o C6 (K RAF LI /E), HT29
(AN M%), Colo-205(A%M#&), HCTI16 (ALMRZE), A431 (AL
BRAEHE), A6T3 (AMRLALA ), HT1080 (AL 4 W), PC-3 (AHT
5\ %%), B16F10 (R E%/8), MethA (R AE), F= Lewis A g4
(Lewis lung carcinoma mets). % %}, st VEGF fm4A K#A LK
fig E (Matrigel plug)ég#7 A f g, Fods EF HAL R B R S EAE R it
177 Ang-2 Ri&MANM,

LBl 2
¥/ mAng-2 B FR % R Ang-2 b iF e &

1R ¥ 34K A Ang-2 BT % PCR 314, M 15 B # S AERS cDNA
X & (Marathon-Ready-cDNA, Cat.# 7459-1, Clonetech, Inc.)i# ig
PCR(Clontech Advantage PCR Kit, Cat. # K1905-01) #5%|% % His 4%
#Auya KA Ang-2 cDNA. ¥ PCR Z#i&#:3 CMV B3FRIEAH,
# k., J FuGENES6 # #iX#l (Roche, Cat. #1814443)4% FiF/R 44k
Fit HT1080 AL R B MmMe(F B ATCC). il G418 #n BAZ
M, AZ A 0 His 4724 ELASA #= Western ¥ i §7 it 1 & 34 mAng-
2-his #9 %[

X 2 e 0 32 AR A (C M) F 4 48 mAng-2 % k. %A
7 &1 ik 4402 mAng-2-His 69 5038504, M4akit, @&t
AP R Am Tris 4% (pH 9.5 A Z24KRE A% 20mM, #AYH pH
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2] 8.9, ASMLRAEFH CHAPS HELREHY SmM. KRGk
FA A LM B -FRIAE Q-sepharose ff (Pharmacia). KA £ 10
mM #4 Tris 4 & (pH 8.0, 4% 50 mM NaCl)zikAaF. /K
B 10 mM # Tris £ 4% (pH 8.0, 44 % 350 mM NaCl #= 5mM
# CHAPS) £ —A~ B ¥ %t & 48 mAng-2-His.

Q-sepharose AZ#E H & A RE 4 4mM #92kr2 B, AT EE 4
J& % 44 (Ni-NTA superflow (Qiagen)). F 24 R E £ 5mM 49 CHAPS
%y 100mM #92ked 44 PBS ZeBlesA00% 8. KRBk Rk 3
% 1.0mg/ml, 3 /A PBS & #. SDS-PAGE # I i & # & % 94
mAng-2-His #9465 T 90%.

BitEAT4S 02mg ) mAng-2 K EERT, AFLERK. T
R iE4F IlmL  Hunter’s TiterMax® (Sigma) #= mAng-2 #9:%6-& (L
BH1:1). 4 BB, BARTHESELEHIMBEE,; BAE,
FRIEZA0EN; AF LA OF N mAng-2 FHE. R hFiE
BE&, WL 50mL, %4 6 B, 2L aikdEK, #eF
SAM Ao iR R, HANF B T 46 B dhde S0mL, E4 6 . Jhb
6 BB, MFRIBAFETLE, 6FE b 6 B, wREFLEE LA
ERG I 6 —A B 6 B Rt it 4703 %05

1% J F F= ELISACLTF X), IR 5245 5F= 5255 T RATFH R
# mAng-2 % F M3 mAng-2:Tie2 48 ZAE A 44 7 Fa,

%4 3
M Ang-2 ik 9T £ 8
AT 5F =¥ (F A= ELISA. ¥ %= ELISA #» BlAcore)rd &} 254~
F Ang-2 AAX Rk R 6 RARRAT L BN, FFRMdikat
mAng-2:Tie2 A EAER 69 Frh, T AR T XK T R ey Roh 5
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A 7%= ELISA

A T AER AR Ang-2 FUREAT A4 TGk, 120 L9 A Ang2(R
and D Systems, Inc; B 5 623-AN; H ¥ Ang-2 A& 142 H R
S KRR Ang-2 % Rk EX AT A k414). H T #THA
AP EEA R, A4 KA Ang-2 DNA £ A 293T @mit, HEX
fo & DMEM ¥ (8- £5 50 #t/ml 6 4 fo i & & @ (BSA)i#t 1735 5%,
Mg gk F 45 2] A Ang-2.

T BT, OEILF AL 100 HHA Ang-2, FiBF 4 2h,
R RIBRBR 3 4 A % (PBS, 2K % 0.1%4 Tween-20) &M EE L
B4 R, IR 2 250 A 294 S%BSA #5 PBS #4730, K5
AEZRTERFTY2h. BEERFTEFAGHIR, §HFILFIANL 100
AR Ang-2 Sk, HAABALEARIL AL 40nmol, RBAESH
%5 1%BSA #) PBS £ 4 #HwiE, REEATERTRFIR, BFE,
FAH 4 0.1%Tween-20 #) PBS RBMEF L] 5 K, REEFIL
ANy 100 fikAF A IgG(Fc)-HRP (Pierce Chemical Co., B & 5#
31416, /A4 1%BSA # PBS ### 1:5000). MEHIMRET
BTRAY b E, A4 0.1%Tween-20 #) PBS ik 5k, RE®
A 100 #F TMB (3,3°,5,5-w9 ¥ A s — R A B X Liquid
Substrate System; Sigma chemical Company, St. Louis, MO, B X%
T8665)&k#, &% 5-15min A3 EE LN, RE 370nm LR FH

B. ¥ #= ELISA

4o %= ELISA 5T EMEBH TR EEFZA Ang-2 % K, A
AA 4 1%BSA #2425 1nM Tie2(vA Tie2-Fc T X484, 4 Tie2
B E A F T M ILINERS, R A= D &A%, B &% 313-T)
&) PBS & dw £ L5 F= ELISA 24 Ak s 4% 3% 41 Ang-2 ik dtAT4%
JERRE, @EILF Ay 100 IR/ Tie2 R E, TRTREFD
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&, 4 0.1%Tween-20 #) PBS 2ok 5 k. REGEILIAL 100
A I Tie2 #i4k(Pharmingen Inc., B 35 557039 4R E A 25 1 #%
Flml, EEBF Y 1h. REGHEILIMAY 100 M4 £ IgG-HRP
(Pierce Chemical Co., B &% 31432, Tt M 4 1%BSA #) PBS ##&
2 1:10000), HMEFHIREFTRERTFTERFTLY 1hE, A4 0.1%Tween-20
# PBS #ti% 5 K, RE®EFILIMAL 100 #F TMB & (3= £ AT
), FRFAIFAEHIN. REE 370nm LM EEALE.

C.3k#= BlAcore

vA PBS #= 0.005% &9 P20 £ & 7% M7 (BlAcore, Inc Wk 418474
i, & BlAcore®2000 (Biacore, Inc., Piscataway, NJ) _Ext&AMEik
Ang-2 FAR¥ AT FEF A, 44 Amine Coupling Kit (Biacore, Inc.)
R BAIAEARAFEL G &9 (Repligen, Needham,
MA) B £ £ FF R AF 49 CMS 443 K £ (Biacore, Inc)) .

%o FR T ReT. AAKEEMIELER Ang2 1KY 100Ru #
BEBAZN G EAL, REERZRARG LFZHATEIRE(O-
100nM)#4 huAng-2 3 mAng-2, Aik%% 50 pl/min, %% 3min.
1% A BIA evaluation 3.1 k&3t HAF2 5 (BlAcore, Inc.)# & ik 4-3)
HE, Gk (BEREFTH), k, (BBEEREFH)R K, (RE-TH
T . AR B P E TR Ang-2 TR FER AN LE.

53641 4
HAKRRTEHELEA Ang-2 itk

HAE T L ABiK, 413t A Ang-2 % AA(R and D Systems Inc., B &5
623-AN)M ¥e ) & 14) "% B 4k Fab 2 (Target Quest Phage Display Fab
library) (Target Quest, Inc.) ¥ /&4 45 2| & KA Ang-2 3k,

WA FHEEA Ang-2 B ERR I AREB L (1) 4
B, A Ang-2 4CTFRAEE; (2)E4EMHIK, A S0ug/ml #9534
Ang-2 FARFE 4°CF B AL TR K Ang-2. & 2% 49 PBS(MPBS)
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HMZRF A @, A Fab RHAKRIFEHTTREAR X5 K @ikt
HBRR LB F 4 Ang-2 FARR R EIK, KRB Ang-2 @k
MR FEERARLALTRTRE 15h. EEAKRLELTERE, A
42 0.1%Tween-20 &5 MPBS #ti4zk T 6 X, HF 4 0.1%Tween-20 #
PBS #ti& 6 &, B 7 PBS #6742 K. & %A £ 10ug/ml #9 Tie2-Fe(R and
D Systems, Minneapolis, MN)ZtB B Z 692 F 4K, REA % 100mM
W Z TEFRE BB, A RBLATIFT AR KB E X MATE TGl Wi, ¥ %
BEKR TH#—Firik, AEgHirwsd, BIRAES LWk
RN AR Y RERMNE, REKAEERS. 3 HHLELERNF
3| 18 A 4F Ang-2 454 Fab %M, il kI Ffik 49 ELISA FA= 5
A, CAVJULFARRAA Ang-2. K& Ang-2 Fo/)s & Ang-2, Xk
WEART A 10% A0 A Ang-1, 3T XATE G b & 184810 %
IgG1 4K,

AIFB| PO E AR, #ATH S hik, AR X ERZF
BRAA TR, BEXAFET, A Ang-2 M| EH NaHCO, % 4%
(pH 9.6)# Nunc maxisorp £&% ¥, 4Cit&, % 1. 2. 3 #Aik
) Ang-2 JRE 5514 1.5.0.74.0.3ng/ml. 4% F] 4~ 2%+ 4 45 PBS(MPBS)
HIMLEERE, RESH EX P AR —I E(Target Quest)#y £y 2
FACEARBAE(LEFTEMNERFLEY 50 AHN)AEY 4m]
2%MPBS WiEF . HAKEF FHWE, A PBS w4 0.1%Tween-20
Wik & @ 20 &, FA PBS 3% 20 k. M 1uMhAng-2 & 1uyM A
Tie2(R and D Systems, B EX)ZEBLE Z a9 FH K. B RBLATFER
KBS KMATH TGl @i(FAERAKRILE), Vel f T TF—
Wik, @idxtATA B & hAng-2 X Tiel #9*4 # Rit4T PCR ¥ 48,
%713 16 A4 Ang-2 454 Fab Jul%, &R MBI 247 T X
s F . MK 16 AL 69 DNA ARBHATT WA

BN ERA RN ELERTERGRAFF 1R EAN Y 5.
Pl &t AT ERE 5 K#%4F Hindlll #= Xbal {5 . Kozak
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B3\ #2155 F 7 (#13F 49 Bk 9 MDMRVPAQLLGLLLLWLRGARC;
SEQ ID NO: 202), £ PCR Z##) 3° K3%44 BsmBI 4% .% . #ld=
Jo T LT, VIR A 544 5 LK 69E B4R DNA 4245 (SEQ ID NO:
19), 4%/ 2248-21 314 (GTG GTT GAG AGG TGC CAG ATG TCA
GGT CCA GCT GGT GCA G; SEQ ID NO: 203, H&AeH 155554
®E TARAR), 2502-31 7] 49(ATT ACG TCT CAC AGT TCG TTT
GAT CTC CAC; SEQ ID NO: 204, =T % K Ks%# A BsmBI 42.8.).
A% M BRY ¥, 158 214898 3]4(CCG CTC AGC TCC TGG
GGC TCC TGC TAT TGT GGT TGA GAG GTG CCA GAT; SEQ ID
NO: 205, #4m 9 AR B %125 K (AQLLGLLLL; SEQ ID NO: 206))
A= 2502-31 514, FAEA 2489-36 514 (CAG CAG AAG CTT CTA
GAC CAC CAT GGA CAT GAG GGT CCC CGC TCA GCT CCT
GGG; SEQ ID NO: 207) #= 2502-31 5| #& K4 3. 2498-36 74
5°%)] 3°#K 40T Hindlll #= Xbal 4i.%, Kozak /& 2|F+15 5 Ake43T 6 A~
£ BL, 1% Xbal #= BsmBI 7544 PCR Z4, K8 £ &5 44 A IgGl
e X ey lsh AL BARF . uBAREH SV40 B 3T DHFR
kB BEAER KGR R IANE. kBRRT, LAIHiR
M 5°3)] 3°45H HindIll Fe Xbal 435, Kozak & 5| #4125 (L L
). FIEAR sk BA AR (error-free) AL R 64484k H oK F4) . Hlde
Y3k f 536 B BRI #24£(SEQID NO: 11 #= SEQ ID NO: 210)
A EKRBHE, FA5IHA 2627-69 314 (GTG GTT GAG AGG
TGC CAG ATG TGA CAT TGT GAT GAC TCA GTC TCC; SEQ ID
NO: 208, RmAZFRAGRE 7T ARLR), F=2458-54 5]4p (CTT
GTC GAC TTA TTA ACA CTC TCC CCT GTT G; SEQ ID NO: 209,
ESOE BT Z G R AeA Sall 45.%). Bde LR S RMEA 7 544
5514 2148-98 #= 2489-36(5 2458-54 3| M Eesh)¥ 3 PCR =4, vA
TR T KRF 7 Fo AL £ 0GR An, Jo E XA o KEME4EH
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Xbal-Sall 1 BLIE 2w SLahdh L&A+

XEILELE RRABE RAES MHrks, ERlaf R b A44%.
A B SRR, A A R AREAEZ K 69 DNA Fosk g8
AT X R H#ATE R PCR, Jo L X ATIEI§3X sk i 4F 5 Xbal-Sall A &
F B Hsh W R A BARF

HMEMNeGeT Rk LT EXEF, & PCR Z#4) 3° Kk dn
E—/~ BsmBI 1% .%. £/ Xbal #= BsmBI i5§4¢ PCR =¥ 5, &k
TR LR A Aclat R ey £EBHRP,

KR LB AL R w5, @ i3 A5 MR 45 4% 4 X A £ (Calcium
Phosphate Transfection Kit)(Invitrogen Corp. )% A & § SN #4069 4 H
W ik E AR BT A AR 45 & CHO @mfe. #%45 14-16h Fk—
RIBFRIA, WRIBERA G BAEL 48h B E@BITFm b EK @m0,
PAtATIR R, A HT e85 B Lmpnsy 3 B, suatst e CHO
40 JI6L 36, 1A% R MR- ) B0 Ak (trypsinzed) 7L A~ A A% et b7,

48h B RN E QR RE, FRARA Fo k. AR
RILAMAR AT Western FP I RAE M FUAR GG 4 2R, R A- 440
BRARBBARELER N Tk d miestiraK, L5473
RAGH e, AEFE] 4 A 850 cm? BRI (FHHA 2x107 7% At 3
1% %) DMSO #|& @itz AT RAW. BAEEAEFLA 10%A0
# %) DMEM (Gibco/BRL, Inc), H#Aes BB A=k F RAR)ER
P deimie., fHmie 2-3 R, HA\@maiL ALY 80%. b
B BORAP QISR A, R A ik 3 R AR A% (50%DMEM.
50%F12, Gibco, FH AR MAndEsed BAR). 7d BIKELHIE
I, HAAFER O FZRABKE, FUEFOMCE 12 K.

R AFRET FABNEFERAFET G BaFREMLAR
IR AR pH £ 4% (pH 294 3N G Za AT RBLIK, KB IM
Tris(pH8.5) ¥ Fe e BLag Ak, B 10 kD 5F &AM & <Rk 45 B 4T
Rg, R RGE FTAF Rl i 48 iR X4kd4453) PBS ¥
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B3 T 31 Nk, BEAHHAANATET 24 (RA)H R,

4o F & 2 BFF.
%2
FARER E Nz Y
526 HC* 526
528 HC* 528 L C1
531 HC* 531 L C3
533 HC* 533
535 HC* 5351 C3
536 HC* 536 x
537 HC* 537 . C3 (G107AR)
540 HC* 540 0L C3
543 HC* 543
544 HC* 544 -4 C3
545 HC* 5450 C2
546 HC* 546 . C1 (G107A S, N 112 A, T114 S)
551 HC* 551«
553 HC* 553
555 HC* 555«
558 HC 558 x
559 HC 559 C1(N112A T1148)
565 HC* 565 ¢
F1-C6 HC F1-C6 . C2
FB1-A7 HC FB1-A7 A C2 (G 107A.5)
FD-B2 HC FD-B2 A C3 (G 107A S)
FE-B7 HC FE-B7
FJ-G11 HC FJ-G11
FK-E3 HC FK-E3
G1D4 HC* G1D4 A C2
GCIE8 HC GCI1E8 A C3 (K 149 R)
H1C12 HC HiC12 A C2
IA1-1E7 HC IA1-1E7 ¢
IF-1C10 HC IF-1C10 A C3 (T 212 A)
IK-2E2 HC IK-2E2 A C2(T 212 A)
IP-2C11 HC IP-2C11 «

¥ Ju KX ATiR, BT 5 hAng-2. mAng-2 # hAng-1 8§44,
P le R REINA Z T 1 M AMER R F 6K,
RBETHRBAEGVEEZRAAZLBRAR M 2L E RE & RLR,

Ji) Kabat 2 %% 5.

31 A~ Ang-2 FARAEE R R 2K 1gGl R T4 iz
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4 (kF\)F 5| 4= SEQ ID NO A%, WLTF®& 4 Mg, 12/ VBASE
3 AE B (€ R 89 ik L Kabat et al,Sequences of Proteins of
Immunological Interest (NIH ~~7F No. 91-3242; U.S. Dept. Health and
Human Services, 5" ed.))fiR T % 46§ 4k E X (CDR). Ak f
MRC Centre for Protein Engineering(Cambridge, UK)#) L. E-x} Fab X
B RIEEA R SRR T R HATT oxt, REFXLF

5)#ATT B, BATE R (E4 X444 CDR 7 F 4 7.

3
FHRTER

HARFH(HC) A3

526 HC EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAP

(SEQID NO: 1) GKGLEWVSAISGSGGSTYYADSVKGRFTISRDNAKNSLYLQM
NSLRAEDTAVYYCARDLLDYDILTGPYAYWGQGTLVTVSS

528 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG

(SEQ ID NO: 3) QGLEWMGGIIPIFGTAN YAQKFQGRVTITADESTSTAYMELSS
LRSEDTAVYYCARGVVGDFDWLSFFDYWGQGTLVTVSS

531 HC EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG

(SEQID NO: 5) QGLEWMGGIIPILGIANYAQKFQGRVTITADKSTNTAYMELTS
LTSDDTAVYYCARDREDTAMVFNYWGQGTLVTVSS

533 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAP

(SEQID NO: 7) GKGLEWVSYISSSGSTIY YADSVKGRFTISRDNAKNSLYLQM
NSLRAEDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

535 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAP

(SEQ ID NO: 9) GQGLEWMGGIIPIFGTANYAQKFQGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCAAFSPFTETDAFDIWGQGTMVTVSS

536 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAP

(SEQIDNO: 11) [ GKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQM
NSLRAEDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

537HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG

(SEQ ID NO: 13) | QGLEWMGGIIPILGIAN YAQKFQGRVTITADKSTSTAYMELSG
LGSEDTAVYYCARGSSDAAVAGMWGQGTLVTVSS

540 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG

(SEQ ID NO: 15) | QGLEWMGGIIPILGIANYAQKFQGRVTITADKFTSTAYMELSS
LGSEDTAVYYCARAVPGTEDAFDIWGQGTMVTVSS

543 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG

(SEQID NO: 17) | QGLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYMELSSL
RSEDTAVYYCARPYYDFWSGPGGMDVWGQGTTVTVSS

544 HC QVQLVQSGAEVKKPGASVKVSCKASGGTFSSYAISWVRQAP

(SEQID NO: 19) | GQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELS
SLRSEDTAVYYCARFESGYWGDAFDIWGQGTMVTVSS

545 HC QVQLQESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAP

(SEQ ID NO: 21) | GKGLEWVAVISYDGSNKYYADSVKGRFTISRDNSKNTLYLQM
NSLRAEDTAVYYCAKGPVDFDYGDYAIDYWGQGTLVTVSS
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546 HC EVQLVDSGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAP
(SEQIDNO:23) | GKGLEWVSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQM
NSLRAEDTAVYYCAKETISFSTFSGYFDYWAQGTLVTVSS
551 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG
(SEQID NO: 25) | QGLEWMGGIIPIFGTAN YAQKFQGRVTITADESTSTAYMELSS
LRSEDTAVYYCARGYDFWSGYSLDAFDIWGQGTMVTVSS
553 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYAMHWVRQA
(SEQIDNO:27) | PGQRLEWMGWINAGNGNTKYSQKFQGRVTITRDTSASTAYM
ELSGLRSEDTAVYYCARGVDDYGGNSWAFDIWGQGTMVTVS
S
555 HC QVQLQESGGGVVQPGRSLRLSCAASGFTFSSYAMHWVRQAP
(SEQID NO:29) | GKGLEWVAVISYDGSNKYYADSVKGRFTISRDNSKNTLYLQM
NSLRAEDTAVYYCARSASDHYYDSSGYYSDAFDIWGQGTMV
TVSS
558 HC QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQSP
(SEQID NO:31) | GKGLEWIGEINHSGSTNFNPSLKSRITISVDTSNNQFSLKLSSV
TAADTAAYYCARGHDWGMGIGGAAYDIWGQGTMVTVSS
559 HC QVQLVQSGAEVKKPGASVKVSCKVSGYTLTESSMHWVRQAP
(SEQID NO:33) | GKGLEWMGGFDPEHGETIYAQKFQGRLTMTEDTSTDTAYME
LSSLRSEDTAVYFCARGVQVTSGYHYFDHWGQGTLVTVSS
565 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG
(SEQ ID NO: 35) | QGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSS
LRSEDTAVYYCARSPIYYDILTGIDAFDIWGQGTMVTVSS
F1-Cé HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPG
(SEQID NO:37) [ QGLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYMELSSL
RSEDTAVY YCARDPIPSGWYFDLWGRGTLVTVSS
FB1-A7 HC QVQLVESGGGLVKPGRSLRLSCAASGFTFSSYGMHWVRQAP
(SEQID NO: 39) | GKGLEWVAVIWYDGSNKYYADSVKGRFTISRDNSKNTLYLQ
MNSLRAEDTAVYYCAREVGNYYDSSGYGYWGQGTLVTVSS
FD-B2 HC QVQLQQSGPGLVKPSQTLSLTCAISGDTVSSNSAAWNWIRQSP
(SEQID NO: 41) | SRGLEWLGRTYYRSKWYSDYAVSLRGRITINLDTDTSKNQFS
LQLNSVTPEDTAVYYCARDRGGYIDSWGQGTLVTVSS
FE-B7HC EVQLVESGGGLGQPGGSLRLSCAATGFSLDDYEMNWVRQAP
(SEQID NO: 43) | GRGLEWVSYIIGSGKTIFYADSVKGRFTISRDNGKNSVYLQM
NSLRAEDTAIYYCARGGGSAYYLNTSDIWGQGTMVTVSS
FJ-G11 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAP
(SEQID NO: 45) | GQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYM
ELRSLRSDDTAVYYCARDRGIAARSAYYYGMDVWGQGTTVT
VSS
FK-E3 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDLNWVRQAS
(SEQID NO: 47) | GQGLEWMGWMNPTSGNTGYAQKFQGRITMTRNTSISTAYME
LRSLRSDDTAVYYCARDPPSGGWEFDYWGQGTLVTVSS
G1D4 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSHAISWVRQAP
(SEQID NO: 49) | GQGLEWMGRIPILGIANYAQKFQGRVTITADESTSTAYMELSS
LRSEDTAVYYCATSRLEWLLYLDYWGQGTLVTVSS
GC1E8 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAP
(SEQID NO: 51) { GQGLEWMGWISAYNGNTNYAQKLQGRVIMTTDTSTSTAYM
EVRSLRSDDTAVYYCARGGSPYGGYAYPFDYWGQGTLVTVS
S
HiC12 HC EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAP
(SEQ ID NO: 53) | GKGLEWVSYISSSGSTIY YADSVKGRFTISRDNAKNSLYLQM
NSLRAEDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS
IA1-1E7 HC QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQSP
(SEQID NO: 55) | GKGLEWIGEINHSGSTNFNPSLKSRITISVDTSNNQFSLKLSSV

TAADTAVYYCARGHDWGMGIGGAAYDIWGQGTMVTVSS
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IF-1C10 HC
(SEQ ID NO: 57)

QVQLVESGGGLVQPGGSLRLSCAASGFTFFSTYAMTWVRQAP
GKGLEWVSVIRSNGGTD YADFVKGRFTISRDNSKNTLYLQM
NGLRAEDTAVYYCMTDYYWGQGTLVTVSS

TK-2E2 HC
(SEQ ID NO: 59)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPG
KGLEWVSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMN
SLRAEDTAVYYCAKETISFSTFSGYFDYWGQGTLVTVSS

1P-2CI1 HC
(SEQ ID NO: 61)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQAT
GQGLEWMGWMNPNSGNTGYAQKFQGRVTMTRNTSISTAYM
ELSSLRSEDTAVY YCAKEIAVAGTRYGMDVWGQGTTVTVSS

(SEQ ID NO: 2)

% 4
khE S X
AR 2E(LC) F 5
526 ¢ DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ

KPGQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAE
DVGVYYCMQALQTPPTFGGGTKVEIK

533 &
(SEQ ID NO: 8)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLNWYLQ
KPGQSPQILIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAED
VGVYYCMQGLQTPPTFGQGTKLEIK

536 x (THW)
(SEQ ID NO: 12)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ
KPGQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAE
DVGVYYCMQGTHWPPTFGQGTKLEIK

(SEQ ID NO: 18)

536 k (LQT) DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ
(SEQ ID NO: | KPGQSPQLLIYLGSNRASGVPDRFSGSGSGTDF

210) TLKISRVEAEDVGVYYCMQGLQTPPTFGQGTKLEIK

543 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ

KPGQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAE
DVGVYYCMQALQTPLTFGGGTKVEIK

551 «
(SEQ ID NO: 26)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ
KPGQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAE
DVGVYYCMQALQTPLTFGGGTKVEIK

553 «
(SEQ ID NO: 28)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ
KPGQSPQLLIYLGSNRASGVPDRFTGSGSATDFTLRISRVEAE
DVGVYYCMQALQTPLTFGGGTKVEIK

555«
(SEQ ID NO: 30)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ
KPGQSPQLLIYLASNRASGVPDRFSGSGSGTDFTLRISRVEAE
DVGVYYCMQTLQIPITFGPGTKVDIK

558 x
(SEQ ID NO: 32)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSSLAWYQQKPGQ
APRLLVYAASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVY
YCQHYGSSPRTFGQGTKVEIK

565«
(SEQ ID NO: 36)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSSLAWYQQKPGQ
APRLLVYAASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVY
YCQHYGSSPRTFGQGTKVEIK

(SEQ ID NO: 44)

565k (2) DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQ
(SEQ ID NO: | KPGQSPQLLIFLGSSRASGVPDRFSGSGSGTDFTLKISKVEAD
211) DVGIYYCMQALDTPPTFGPGTKVEIK

FE-B7 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSKGDNYLDWYLQ

KPGQSPQLLIYLGSHRASGVPDRFSGSGSGTDFTLKISRVEAE
DVGVYYCMQALQTPLTFGGGTKVEIK

FI-GI1 «
(SEQ ID NO: 46)

DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGKTYLDWYL
QRPGQSPQLLMYTTSSRASGVPDRFSGSGSGTDFTLKISRVEA
EDVGVYYCMQATQFPYTFGQGTKLEIK
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FK-E3 « DIVMTQTPLSSTVTLGQPASISCRSSQSLVHEDGNTYLNWLHQ
(SEQ ID NO: 48) | RPGQPPRLLIYKISKRFSGVPDRFSGSGAGTDFTLKISRVEPED
VGVYYCMQSTRFPRTFGQGTKLEIK

IA1-1E7 EIVLTQSPATLSLSPGERATLSCRASQSVSSSFLAWYQQKAGQ

(SEQ ID NO: 56) APRLLIYDTSTRATGIADRFSGSGSGTDFTLTISRLEAEDSAVY
YCQQYDFSPLTFGGGTK VEIK

IP-2C11 « EIVLTQSPGTLSLSPGERATLSCRASQSISTFLAWYQQKPGQAP

(SEQ ID NO: 62) RLLIYDASNRATGIPGRFSGSGSGTDFTLTISNLEPEDFAVYYC
QHRINWPLTFGGGTKVEIK

%5
METT X

RARBH#(LC) ) 7

528 ) SYELTQPPSVSVSPGQTASITCSGDKLGYTYTSWFQQKPGQSP

(SEQ ID NO: 4) VLVIFQDFKRPSGIPERFSGSNSGNTATLTISGTQAMDEADYYC
QAWDSTTAVVFGTGTKVTVL

531 A QSVLTQPPSVSAAPGQKVTVSCSGSSSNIGNNYVSWYQQLPG

(SEQ ID NO: 6) TAPKLLIYDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDEAD
YYCGTWDSSLSAFWVFGGGTKLTVL

535 A QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNFVSWYQQLPGT

(SEQID NO: 10) | APKLLVYDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDEAD
YYCGTWDSSLSAAEVVFGGGTKLTVL

537 A QSVLTQPPSVSAAPGQDVTISCSGNNSNIGNNYVSWYQQVPG

(SEQ ID NO: 14) TAPKLLVYDNHKRPSGISDRFSGSKSDTSATLDITGLQPGDEA
DYYCGTWDTSLSANWVFGGGTKLTVL

540 A QSVLTQPPSVSAAPGQKVTISCSGSSSNIGANYVSWYQQLPGT

(SEQ ID NO: 16) APKLLIYNNNKRPSGIPDRFSGSKSDTSATLGITGLQTGDEAD
YYCGAWDSSLSASWVFGGGTKLTVL

544 ) SYELTQPPSVSVSPGQTARITCSGDALPKQYAYWYQQKPGQA

(SEQ ID NO: 20) PVLVIYKDSERPSGIPERFSGSSSGTTVTLTISGVQAEDEADYY
CQSADSSHVVFGGGTKLTVL

545 A QSVLTQPSSVSGAPGQRVTISCTGQSSNIGAGYDVHWYQQFP

(SEQ ID NO: 22) GRAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQPEDE
ADYYCQSYDSRLSGSVFGGGTKLTVL

546 A QSVLTQPSSVSEAPRQRVTISCSGSASNIGANGVSWYHQVPGK

(SEQ ID NO: 24) APRLLLSHDGLVTSGVPDRLSVSKSGTSASLAISGLHSDDEGD
YYCAVWDDSLNAVVFGGGTKLTVL

559 A QSALTQPPSASGSPGQSITISCTGTNSDIGSYPFVSWYQRHPGK

(SEQ ID NO: 34) APKLLIYDVSNRPSGVSDRFSGSKSGNTASLTISGLQAEDEGD
YYCSSFTMNSFVIFGGGTKLTVL

F1-Cé6 A QSVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGK

(SEQ ID NO: 38) | APKLLIYYDDLLPSGVSDRFSGSKSGTSASLAISGLRSEDEAD
YYCATWDDSLSGWVFGGGTKLTVL

FB1-A7 A NFMLTQPHSVSESPGKTVTISCTRSGGGIGSSFVHWFQQRPGS

(SEQ ID NO: 40) SPTTVIFDDNQRPTGVPDRFSAAIDTSSSSASLTISGLTAEDEAD
YYCQSSHSTAVVFGGGTKLTVL

FD-B2 A NFMLTQPHSVSESPGKTVTISCTRSSGSIATNYVQWYQQRPGS

(SEQ ID NO: 42) SPATVIYEDNQRPSGVPDRFSGSIDTSSNSASLTISGLTTEDEAD
YFCQSYGDNNWVFGGGTKLTVL

G1D4 A NFMLTQPHSVSESPGKTVIIPCTRSSGSIASNYVQWYQKRPGS

(SEQ ID NO: 50) APSIVIYEDKQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEAD

YYCQSYNSRGVMFGGGTKLTVL
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GCI1E8 A
(SEQ ID NO: 52)

NFMLTQPHSVLESAGKTVTISCTRSSGSIASNYVQWYQQRPG
TSPTNVIFEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEA
DYFCQSYDSNIWVFGGGTKLTVL

HICI12 A
(SEQ ID NO: 54)

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQHLPGT
APKLLIYGNTNRPSGVPDRFSGSKSGTSASLAIAGLQAEDEAD
YYCQSYDSSLSGSLVFGGGTKLTVL

IF-1C10 A
(SEQ ID NO: 58)

NFMLTQPHSVSESPGKTVTISCTGSGGSIASNYVQWYQQRPG
SAPTTVIYEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDE
ADYYCQSYDSSTWVFGGGTKLTVL

IK-2E2 A
(SEQ ID NO: 60)

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWFQQHPG
KAPKLMIYKVNNRPSGLSNRFSGSQSGNTASLTISGLQAEDEA

DYYCSSYTSSSTLGFGGGTKLTVL

& 6
A& K(CR)

e K (CR)

Vi 5

Human A 22X 1
(C1)
(SEQ ID NO: 63)

GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVT VAW
KADGSPVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSH
RSYSCQVTHEGSTVEKTVAPTECS

Human A BE X 2
(C2)
(SEQ ID NO: 64)

GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVT VAW
KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHR
SYSCQVTHEGSTVEKTVAPTECS

Human A 2K 3
(C3)
(SEQ ID NO: 65)

GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVT VAW
KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSH
KSYSCQVTHEGSTVEKTVAPTECS

Human A %X 7
(o))
(SEQ ID NO: 66)

GQPKAAPSVTLFPPSSEELQANKATLVCLVSDFYPGAVTVA
WKADGSPVKVGVETTKPSKQSNNKYAASSYLSLTPEQWKS
HRSYSCRVTHEGSTVEKTVAPAECS

Human x 2% X
(SEQ ID NO: 67)

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

Human IgGl & &
X
(SEQ ID NO: 68)

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL
SPGK

7
Ang-2 FAR T4 (HC)F3245(LC) 4y L AMNEZ X (CDR)
CDR 1 CDR 2 CDR 3

Ak A B A

Ab 526

HC SYGMH (SEQ ID NO: 69) | AISGSGGSTYYADSVKG | DLLDYDILTGPYAY

(SEQ ID NO: 105) (SEQ ID NO: 144)

Ab 526

110
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KC RSSQSLLASNGYNYLD | LGSNRAS - (SEQ ID NO: | MQALQTPPT
(SEQ ID NO: 70) 106) (SEQ ID NO: 145)
Ab 528
HC SYAIS GIIPIFGTANYAQKFQG GVVGDFDWLSFFDY
(SEQ ID NO: 71) (SEQ ID NO: 107) (SEQ ID NO: 146)
Ab 528
LC SGDKLGYTYTS QDFKRPS (SEQ ID NO: | QAWDSTTAVV
(SEQ ID NO: 72) 108) (SEQ ID NO: 147)
Ab 531
HC SYAIS GIIPILGIANYAQKFQG DREDTAMVFNY
(SEQ ID NO: 71) (SEQ ID NO: 109) (SEQ ID NO: 148)
Ab 531
LC SGSSSNIGNNYVS DNNKRPS (SEQ ID NO: | GTWDSSLSAFWV
(SEQ ID NO: 73) 110) (SEQ ID NO: 149)
Ab 533
HC SYGMH YISSSGSTIYYADSVKG DLLDYDILTGYGY
(SEQ ID NO: 69) (SEQ ID NO: 111) (SEQ ID NO: 150)
Ab 533
KC RSSQSLLHSNGYNYLN | LGSNRAS (SEQ ID NO: | MQGLQTPPT
(SEQ ID NO: 74) 106) (SEQ ID NO: 151)
Ab 535
HC SYAIS (SEQ ID NO: 71) | GIIPIFGTANYAQKFQG FSPFTETDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 152)
Ab 535
LC SGSNSNIGNNFVS DNNKRPS (SEQ ID NO: | GTWDSSLSAAEVV
(SEQ ID NO: 75) 110) (SEQ ID NO: 153)
Ab 536
HC SYGMH (SEQ ID NO: 69) | YISSSGSTIYYADSVKG DLLDYDILTGYGY
(SEQ ID NO: 111) (SEQ ID NO: 150)
Ab 536
(THW) | RSSQSLLHSNGYNYLD | LGSNRAS (SEQ ID NO: | MQGTHWPPT
KC (SEQ ID NO: 70) 106) (SEQ ID NO: 154)
Ab 536 ,
(LQT) | RSSQSLLHSNGYNYLD | LGSNRAS (SEQ ID NO: | MQGLQTPPT
KC (SEQ ID NO: 70) 106) (SEQ ID NO: 212)
Ab 537 |
HC SYAIS (SEQ IDNO: 71) | GIIPILGIANYAQKFQG GSSDAAVAGM
(SEQ ID NO: 109) (SEQ ID NO: 155)
Ab 537 ,
LC SGNNSNIGNNYVS (SEQ | DNHKRPS (SEQ ID NO: | GTWDTSLSANWV
ID NO: 76) 112) (SEQ ID NO: 156)
Ab 540
HC SYAIS (SEQ IDNO: 71) | GIIPILGIANYAQKFQG AVPGTEDAFDI (SEQ ID
(SEQ ID NO: 109) NO: 157)
Ab 540
LC SGSSSNIGANYVS (SEQ | NNNKRPS (SEQ ID NO: | GAWDSSLSASWYV (SEQ ID
ID NO: 77) 113) NO: 158)
Ab 543
HC SYAIS (SEQIDNO:71) | RIIPILGIANYAQKFQG PYYDFWSGPGGMDV
(SEQ ID NO: 114) (SEQ ID NO: 159)
Ab 543
KC RSSQSLLHSNGYNYLD | LGSNRAS (SEQ ID NO: | MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 544
HC SYAIS (SEQID NO: 71) | GIIPIFGTANYAQKFQG FESGYWGDAFDI

(SEQ ID NO: 107)

(SEQ ID NO: 161)
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Ab 544
LC SGDALPKQYAY (SEQ | KDSERPS (SEQ ID NO: 115) | QSADSSHVV
ID NO: 78) (SEQ ID NO: 162)
Ab 545
HC SYGMH (SEQ ID NO: 69) | VISYDGSNKYYADSVKG | GPVDFDYGDYAIDY
(SEQ ID NO: 116) (SEQ ID NO: 163)
Ab 545 _
LC TGQSSNIGAGYDVH GNSNRPS (SEQ ID NO: 117) | QSYDSRLSGSV
(SEQ ID NO: 79) (SEQ ID NO: 164)
Ab 546
HC SYAMS (SEQ ID NO: 80) | AISGSGGSTYYADSVKG | ETISFSTFSGYFDY
(SEQ ID NO: 105) (SEQ ID NO: 165)
Ab 546
LC SGSASNIGANGVS (SEQ | HDGLVTS (SEQ ID NO: | AVWDDSLNAVV
ID NO: 81) 118) (SEQ ID NO: 166)
Ab 551
HC SYAIS (SEQ ID NO: 71) | GIIPIFGTANYAQKFQG GYDFWSGYSLDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 167)
Ab 551
KC RSSQSLLHSNGYNYLD | LGSNRAS (SEQ ID NO: | MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 553
HC SYAMH (SEQ ID NO: 82) | WINAGNGNTKYSQKFQG | GVDDYGGNSWAFDI
(SEQ ID NO: 119) (SEQ ID NO: 168)
Ab 553
KC RSSQSLLHSNGYNYLD | LGSNRAS (SEQ ID NO: | MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 555
HC SYAMH (SEQ ID NO: 82) | VISYDGSNKYYADSVKG | SASDHYYDSSGY YSDAFDI
(SEQ ID NO: 116) (SEQ ID NO: 169)
Ab 555
KC RSSQSLLHSNGYNYLD | LASNRAS (SEQ ID NO: | MQTLQIPIT (SEQ ID NO:
(SEQ ID NO: 70) 120) 170)
Ab 558
HC GYYWS (SEQ ID NO: 83) | EINHSGSTNFNPSLKS (SEQ | GHDWGMGIGGAAYDI
ID NO: 121) (SEQ ID NO: 171)
Ab 558
KC RASQSVSSSSLA  (SEQ | AASSRAT (SEQ ID NO: | QHYGSSPRT
ID NO: 84) \ 122) (SEQ ID NO: 172)
Ab 559
HC ESSMH (SEQ ID NO: 85) | GFDPEHGETIYAQKFQG | GVQVTSGYHYFDH
(SEQ ID NO: 123) (SEQ ID NO: 173)
Ab 559
LC TGTNSDIGSYPFVS- DVSNRPS (SEQ ID NO: 124) | SSFTMNSFVI
(SEQ ID NO: 86) (SEQ ID NO: 174)
Ab 565
HC SYAIS (SEQ ID NO: 71) | GIHPIFGTANYAQKFQG SPIYYDILTGIDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 175)
Ab 565 | RASQSVSSSSLA  (SEQ | AASSRAT (SEQ ID NO: | QHYGSSPRT
KC ID NO: 213) 214) (SEQ ID NO: 215)
Ab 565
(2)KC | RSSQSLLHSNGYNYLD | LGSSRAS (SEQ ID NO: 125) | MQALDTPPT
(SEQ ID NO: 70) (SEQ ID NO: 176)
Ab Fl-
C6HC | SYAIS (SEQIDNO:71) | RIIPILGIANYAQKFQG DPIPSGWYFDL
(SEQ ID NO: 114) (SEQ ID NO: 177)
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Ab Fl-
C6LC | SGSSSNIGNNAVN (SEQ | YDDLLPS (SEQ ID NO: 126) | ATWDDSLSGWV
ID NO: 87) (SEQ ID NO: 178)
Ab
FB1-A7 | SYGMH (SEQ ID NO: 69) | VIWYDGSNKYYADSVKG | EVGNYYDSSGYGY
HC (SEQ ID NO: 127) (SEQ ID NO: 179)
Ab _
FB1-A7 | TRSGGGIGSSFVH (SEQ | DDNQRPT (SEQ ID NO: | QSSHSTAVV
LC ID NO: 88) 128) (SEQ ID NO: 180)
Ab FD-
B2HC | SNSAAWN (SEQ ID NO: | RTYYRSKWYSDYAVSLRG | DRGGYIDS
89) (SEQ ID NO: 129) (SEQ ID NO: 181)
Ab FD-
B2LC | TRSSGSIATNYVQ (SEQ | EDNQRPS (SEQ ID NO: | QSYGDNNWV
ID NO: 90) 130) (SEQ ID NO: 182)
Ab FE-
B7HC | DYEMN (SEQID NO: 91) | YIIGSGKTIFYADSVKG GGGSAYYLNTSDI
(SEQ ID NO: 131) (SEQ ID NO: 183)
Ab FE-
B7KC | RSSQSLLHSKGDNYLD | LGSHRAS (SEQ ID NO: | MQALQTPLT
(SEQ ID NO: 92) 132) (SEQ ID NO: 160)
Ab FI-
G11 HC | SYGIS (SEQIDNO: 93) | WISAYNGNTNYAQKLQG | DRGIAARSAYYYGMDV
(SEQ ID NO: 133) (SEQ ID NO: 184)
Ab FJ-
G11KC | RSSQSLLDSDDGKTYLD | TTSSRAS (SEQ ID NO: 134) | MQATQFPYT
(SEQ ID NO: 94) (SEQ ID NO: 185)
Ab FK-
E3HC | SYDLN (SEQIDNO:95) | WMNPTSGNTGYAQKFQG | DPPSGGWEFDY
(SEQ ID NO: 135) (SEQ ID NO: 186)
Ab FK-
E3KC | RSSQSLVHEDGNTYLN | KISKRFS (SEQ ID NO: 136) | MQSTRFPRT
(SEQ ID NO: 96) (SEQ ID NO: 187)
Ab
G1D4 | SHAIS (SEQIDNO:97) | RIPILGIANYAQKFQG SRLEWLLYLDY
HC (SEQ ID NO: 114) (SEQ ID NO: 188)
Ab
GID4 | TRSSGSIASNYVQ (SEQ | EDKQRPS (SEQ ID NO: | QSYNSRGVM
LC ID NO: 98) 137) (SEQ ID NO: 189)
Ab
GCIE8 | SYGIS (SEQIDNO:93) | WISAYNGNTNYAQKLQG | GGSPYGGYAYPFDY
HC (SEQ ID NO: 133) (SEQ ID NO: 190)
Ab
GCIE8 | TRSSGSIASNYVQ (SEQ | EDNQRPS (SEQ ID NO: | QSYDSNIWV
LC ID NO: 98) 130) (SEQ ID NO: 191)
Ab
HIC12 | SYGMH (SEQ ID NO: 69) | YISSSGSTIYYADSVKG DLLDYDILTGYGY
HC (SEQ ID NO: 111) (SEQ ID NO: 150)
Ab
HIC12 | SGSSSNIGNNYVS GNTNRPS (SEQ ID NO: | QSYDSSLSGSLV
LC (SEQ ID NO: 73) 138) (SEQ ID NO: 192)
Ab 1AL-
1E7 HC | GYYWS (SEQ ID NO: 83) | EINHSGSTNFNPSLKS (SEQ | GHDWGMGIGGAAYDI
ID NO: 121) (SEQ ID NO: 171)
Ab 1Al-
1E7KC | RASQSVSSSFLA  (SEQ | DTSTRAT (SEQ ID NO: 139) | QQYDFSPLT (SEQ ID NO:
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ID NO: 99) 193)
Ab IF-
1C10 | STYAMT (SEQ ID NO: | VIRSNGGTDYADFVKG DYY (SEQ ID NO: 194)
HC 100) (SEQ ID NO: 140)
Ab TF-
1C10 | TGSGGSIASNYVQ (SEQ | EDNQRPS (SEQ ID NO: | QSYDSSTWV
LC ID NO: 101) 130) (SEQ ID NO: 195)
Ab IK-
2E2 HC | SYAMS (SEQ ID NO: 80) | AISGSGGSTYYADSVKG | ETISFSTFSGYFDY
(SEQ ID NO: 105) | (SEQ ID NO: 165)
Ab IK-
2E2 LC | TGTSSDVGGYNYVS KVNNRPS (SEQ ID NO: | SSYTSSSTLG
(SEQ ID NO: 102) 141) (SEQ ID NO: 196)
Ab IP- ,,
2C11 | SYDIN (SEQ ID NO: 103) | WMNPNSGNTGYAQKFQG | EIAVAGTRYGMDV
HC (SEQ ID NO: 142) (SEQ ID NO: 197)
Ab IP-
2C11 | RASQSISTFLA  (SEQ | DASNRAT (SEQ ID NO: | QHRINWPLT
KC ID NO: 104) 143) (SEQ ID NO: 198)

1# J F #= ELISA #= ¥ #= ELISA(dw_E 35 364 3 7 ik )vA & BIAcore
e RIS T X BHART 4G 17 AN A At BB [gG1(#k % RDB1)#Y
FA . PAERARE RN, IRERI T TR 8, HFEAHFE

kAT
£ 8
Ang-2 FARE) EC50 F= IC50
hAng-2 mAng-2 hAng-1
Ak IC50 (nM) | EC50 IC50 mM) | EC50 IC50 M) | EC50
{(nM) (nM) (nM)
Ab 536 0.08 0.005 0.05 0.01 114.65 30
(THW/L
QT R’ 4
)
Ab565 |0.26 0.26 3%
Ab 546 | 037 1.09 374
Ab3543 | 051 0.24 3%
Ab 533 03 0.08 R 374
Ab 537  [0.56 0.62 F A7 #)
Ab540 | 0.70 1.53 AATH]
Ab544 [ 097 1.82 2332
Ab 545 1.04 0.02 1.30 0.05 8.31 2
Ab 528 1.37 0.73 F A7)
Ab GI1D4 {139 0.60 69.48
Ab 551 1.41 2.88 374

114
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Ab 553 1.47 1.41 T 374
Ab 526 1.83 0.27 243.15
Ab 531 2.15 1.67 R 494
Ab 555 2.21 1.76 74
Ab 535 2.81 2.45 K34
RDBI F A7 H) Fotkb T A ) AL | RTH Rtk b

e b FTidAE A BlAcore ATAAR T L4 536 F= b,/ 545 #4947
R, 4o ELPTiA ] BlAcore #AE T FARG L S4E A, Ky, BAKBLIAF
Fa 1858, FIF4RILED,

%9
FARAT hAng-2 F= mAng-2 49FEF A
hAng-2 mAng-2
Ab Ky, (mM) | k,(1/Ms) ky(1/s) K, (nM) k.(1/Ms) ky(1/s)
Ab 5361 0.12 32x10° 38x10° 0.15 6.2x10° 9.5x10°
(THW/LQT
)
Ab 545 1.2 33x10° 39x10° {09 59x10° 53x10%

EX P AT S 536 BT AH R AT F IR iREY, »A
% 4 ¥ &) SEQ ID NO: 12 (536 x THW)#F= SEQ ID NO: 210 (536
LQT). A 536 T Fk 20k 5 64 5 £k 47 ELISA # HTRF £,
VAR A A

ELISA 4] 96 3L#., 37CT AAH THXhE 4 RE 6 293T
s fe 3 7 A (DMEM/50 pg/ml BSA)#4T6L4, K& 1h, AP L
i bR A REGIRE, #F5 1 nM hTie2-Fc (R&D
Systems, B &5 313-TNWH LS N ARKELSEA N 80%. £/
PBS/0.1% Tween-20 #A4k, AR/ELZTETH PBS/5%BSA 4 2h,
% PBS/1% BSA/1 nM Tie2 %% F i Aeit i % 4 i E P AR, REMK
100nM 2| 0.4pM, REH shimighe Bk B 4 R E @44 2 LK
E, TR TR TAEA PBS/0.1%Tween-20 264, HHEANAILE oA
AR A Tie2 #L4R(BD Pharmingen Inc., B &5 557039)f 24O RE &
| 1 pg/ml, £RTFTEF 1h &, A PBS/0.1%Tween-20 %k, &
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PBS/1%BSA ¥ #n N¥ 3.8, [gG-HRP (Pierce, B &% 31432), ##&jE
# 1:10000, EERTFEF 1h/E, /A PBS/0.1%Tween-20 s K,
AN TMB J&#5(Sigma, B &5 T8665), M& OD,,.., i&it5 Tie2
AT AR AR LA A AT B A R, ETie2 69 F A2,

247 HTRF 25, & 96 3Lk a98AFuAn A 50 ul HTRF & 4%
(50 mM Tris-HCL, pH 7.5, 100 mM NaCl, 0.05% Tween 20, 0.1%
BSA), X F&4H 08 nM 4188448 B 474 4% (PERKIN ELMER
LIFE SCIENCES INC., B %% AD0062)#= 4.0 nM 4 #EBLeA
12 dn 4 A& 1 (R & D Systems) R AL A &% 2 (Amgen Inc.), A
#] & R4S (mix plate). 5 —¥Ar L, ® HTRF £ A& ¥ i#imith
EAEMRE T FFI(AA 400nM 2| 20pM), R/EREF &L H BT A0
TAEREFRA S0ul HBINREMREGHFUREREME-HIR LY
ARE)HRA, REBFUKRETRALEETRY 1h. B TRAR
B EAILP IR 20ul S A5 3] “FTIMR” (96 UK, HILF A HTFR
% B R 20ul, H ¥4 10nM 49 AR F & & (allophycocyanin)-1%
XA Tie2-Fc), Fifft EBRMRATETHARLEETF 2h, TR LR
RAVLIREA: 1.0nM RbFE 4 R E, 5.0 0M A Tie2-Fc #= 100 nM
2| 5.0 pM HEMHFEGROE L RE TR . #5 Rubystar £HKE
(BMG Labtechnologies, Offenberg, Germany)»#1 ¥4k, 128 “FAIE
E £ RAF AR A RBIREARI )R AT A RE” R
R4, Bl EEMREG R LT A RE FFRA G4 T 5
b, RA AR E A R E Tie2 69T fof2E. 148 GRAFIT 5.0 5
(Erithacus Software Ltd.)5-#747 4 & 4~ bb R+ H 1C50 14.

FTAT 45 R £ 7 H R oA FaX A St 13 5] 69 IC50 W&, #
St AT — K FAR M. IC50 4 RAEIp$| $ 3B 6 — AN A S 7 42,
LB TIRA 0P iZHABEH FAIE), LA 10087z 43528
B4R iE),
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100%

1+ X
=)

BHAEF, s H4tE(slope factor). EFFMBRE y A x 4438 in
mB Y, €4 M T %4 GRAFIT 5.0 (Erithacus Software Limited).
FiiF e % & 10 #= 11,

%10
Ab536 T F4K ELISAIC50 4%
o A Angl IC50 aM) | A Ang2 IC50 (nM) | & Ang2 IC50 (nM)
Ab536 LQT | >100 0.35 0.10
ADb536 THW | >100 0.31 0.088
11

Ab536 T F4K HTRF IC50 4 &

A Angl ICS0 uM) | A Ang2 IC50 (nM)
>100 0.072
>100 0.071

# J

Ab536 LQT
Ab536
THW

%4 5
1£ 8 . Ang-2 TR QG5 AR

1 N BAERMEA G EG LRI Ang2 ZRNERF )
F. 2R R Ang2 BRAET 24 RPRER 1mg). AEHFRAK
49 1h. 6h. 1d. 3d. 7d #= 14d - K5 4 R&Fiday ) &,

SREFPER [gG PEFRFFRIKXLH 194, @& 1gG 6
. Ang-2 1gG AW FE B 8d.

H TN, AR FFASHT A431 MPE 6 R(E4 10 R).
EAAMEE 1d. 5d. 6d. 7d. 8d. 12d. 13d. 14d. 15d. 18d &)
RBIERN 4 10 M ZHALA G B a4 R Ang-2 $ F(HF
REANFEHH 10mg 1gG). £% 7d. 12d. 15d. 19d. 21d REAF
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R, EH 0d. 7d. 15d. 21d MEARE, RIAKRERZH A, &
ZME ANOVA %R £, A L SBEEWGLHN S b FF
REBANFEY 10mg 1gG)Fe BARPBS)A 4928, 3 Ang-2 % iy
#T A431 BB ARG AR, WRIARAY 50%, p=0.008.

A T W2 KAR Ang-2 LIAGIRN 773, A FF BT A431
REJE 6490 Bu(B4E 10 R). o8& s EIE R RS0 Ang-2 Sk L%
533. 537. 544, RAMTEPBS HA IgGlx). EHEH, F 1 K
FRY 420pg BE, BTRZAFRERY 140pg &Y, B ThwW
KRERERY S5ug BE, BRELEH 8 K. BRHREMNB X
RERR, B RENELRSHFIKENF, @it ELISA W
Bl FRAARKTE ., BAFHMIHPLEMN R —HIEFHL,

FER I Ang-2 FARE T AT BB AERFLE A AR 2
A, LB 1. PR RAH Ang-2 ARG 6 ZLARLA I, RBEK
¥z B3RP A 3 Mnﬁw 485 higGl *F R4 p< .005, AN
& ANOVA). BZ AR, sTHBLLeGATE S S A £ 5 ek R4 K,

% &4 6
EZAAHH

# A Ang-2(hAng-2)#92KE G (1-495 L RBAR). N-RK#(1-254
LRI B ) C-R35(255-495 15 R BR) L& 2] CMV 2R 3h t97# FLsh 4
FABARP (L P AH C-K3% 6xHis 474). £ 293T e ket R ik
Friged 3 AMERA BT BB, REKEE R mion &gk,
F1& A #. 6xHis ELISA #= Western FPifi kAEiH3 i F49 Ang-2 &
LK,

@it ELISA A Z s =Fr A hAng-2 #4448, kAR
Ang-2 FARFBARGG4E A4S, FiEwT: EFHELSEHE 96 UK
GILP 42 A 100p] SRR A4, 37°C FRF 1h. AT
(aspirated) 32k 2k, #3UL/A 200u] 4 5%BSA # PBS A% & T4
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M 1h, R B AT 3R, §FILMAALHA 1pg/ml Fuik, BkiAR Tie2-Fc

vAZ 1%BSA #) PBS &% 100ul, £RTFHEEF 1h. A4 0.1%Tween

#) PBS & 200pl #A4R 4 K. &HILF A HRP-1BFL 6 £ A 1gG

RFFHA IgG 100pl, EiFRF 45Smin. RS A4 0.1%Tween 4 PBS

- 200ul FeAR 4 K., @EEILT AeN 100p] TMB &4, #)F OD,y, -
FriFss R ILA 2A. 2B #= 2C.
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F1/76 71

<110> Oliner, John
Graham, Kevin

120> RMEART-2RFHEEH

<130> 04-881-A

<140> 10/982, 440
<141> 2004-11-04

<150> 60/620, 161
<151> 2004-10-19

<160> 215
<170> Patentln
210> 1

211> 123
<212> PRT
<213> A (Homo
<400> 1

Glu Val Gln Leu
1

Ser Leu Arg Leu
20

Gly Met His Trp
35

Ser Ala Ile Ser
50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Asp Leu
100

Trp Gly Gln Gly
115

version 3.3

sapiens)

Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
5 10 15

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
55 60

Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
70 75 80

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Leu Asp Tyr Asp Ile Leu Thr Gly Pro Tyr Ala Tyr
105 110

Thr Leu Val Thr Val Ser Ser
120

120
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210> 2

211> 112

<212> PRT

213> A (Homo sapiens)

<400> 2
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Ala
85 90 95

Leu Gln Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 3

<211> 123

<212> PRT

<213> A (Homo sapiens)

<400> 3
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Tle Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80
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Fl &R H3/T6M

Met Glu Leu Ser

Ala Arg Gly Val
100

Trp Gly Gln Gly
115

<210> 4

<211> 107
<212> PRT
<213> A (Homo

<400> 4
Ser Tyr Glu Leu
1

Thr Ala Ser Ile
20

Ser Trp Phe Gln
35

Gln Asp Phe Lys
50

Asn Ser Gly Asn
65

Asp Glu Ala Asp

Val Phe Gly Thr
100

210> 5

211> 120
<212> PRT
<213> A (Homo

<400> 5
Glu Val Gln Leu
1

Ser Val Lys Val
20

Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Gly Asp Phe Asp Trp Leu Ser Phe Phe Asp Tyr
105 110

Thr Leu Val Thr Val Ser Ser
120

sapiens)

Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
5 10 15

Thr Cys Ser Gly Asp Lys Leu Gly Tyr Thr Tyr Thr
25 30

Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile Phe
40 45

Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
55 60

Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Met
70 75 80

Tyr Tyr Cys Gln Ala Trp Asp Ser Thr Thr Ala Val
85 90 95

Gly Thr Lys Val Thr Val Leu
105

sapiens)

Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
5 10 15

Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
25 30
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R HA/T6

Ala Ile Ser Trp Val Arg Gln Ala
35 40

Gly Gly Ile Ile Pro Ile Leu Gly
50 55

Gln Gly Arg Val Thr Ile Thr Ala
65 70

Met Glu Leu Thr Ser Leu Thr Ser
85

Ala Arg Asp Arg Glu Asp Thr Ala
100

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 6

211> 111

<212> PRT

<213> A (Homo sapiens)

<400> 6
Gln Ser Val Leu Thr Gln Pro Pro
1 5

Lys Val Thr Val Ser Cys Ser Gly
20

Tyr Val Ser Trp Tyr Gln Gln Leu
35 40

Ile Tyr Asp Asn Asn Lys Arg Pro
50 55

Gly Ser Lys Ser Gly Thr Ser Ala
65 70

Thr Gly Asp Glu Ala Asp Tyr Tyr
85

Ser Ala Phe Trp Val Phe Gly Gly
100

Pro Gly Gln Gly Leu Glu Trp Met
45

Ile Ala Asn Tyr Ala Gln Lys Phe
60

Asp Lys Ser Thr Asn Thr Ala Tyr
75 80

Asp Asp Thr Ala Val Tyr Tyr Cys
90 95

Met Val Phe Asn Tyr Trp Gly Gln
105 110

Ser Val Ser Ala Ala Pro Gly Gln
10 15

Ser Ser Ser Asn Ile Gly Asn Asn
25 30

Pro Gly Thr Ala Pro Lys Leu Leu
45

Ser Gly Ile Pro Asp Arg Phe Ser
60

Thr Leu Gly Ile Thr Gly Leu Gln
75 80

Cys Gly Thr Trp Asp Ser Ser Leu
90 95

Gly Thr Lys Leu Thr Val Leu
105 110
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Q10> 7

Q11> 122

<212> PRT

<213> A (Homo sapiens)

400> 7
Glu Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr 1le Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 8

211> 112

<212> PRT

<213> A (Homo sapiens)

<400> 8
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Ile Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95

Leu Gln Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

210> 9

211> 121

<212> PRT

<213> A (Homo sapiens)

<400> 9
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Phe Ser Pro Phe Thr Glu Thr Asp Ala Phe Asp Ile Trp Gly
100 105 110

Gln Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 10
211> 112
<212> PRT
<213> A (Homo sapiens)

<400> 10

Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Gln
1 5 10 15
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Lys Val Thr Ile
20

Phe Val Ser Trp
35

Val Tyr Asp Asn
50

Gly Ser Lys Ser
65

Thr Gly Asp Glu

Ser Ala Ala Glu
100

210> 11

211> 122
<212> PRT
<213> A (Homo

<400> 11
Glu Val Gln Leu
1

Ser Leu Arg Leu
20

Gly Met His Trp
35

Ser Tyr Ile Ser
50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Asp Leu
100

Ser Cys Ser Gly Ser Asn Ser Asn Ile Gly Asn Asn
25 30

Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

Asn Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser
55 60

Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu Gln
70 75 80

Ala Asp Tyr Tyr Cys Gly Thr Trp Asp Ser Ser Leu
85 90 95

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
105 110

sapiens)

Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
5 10 15

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val
55 60

Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
70 75 80

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
105 110
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Gly Gln Gly Thr
115

<210> 12

211> 112
<212> PRT
<213> A (Homo

<400> 12

Leu Val Thr Val
120

sapiens)

Ser Ser

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His

20

Asn Gly Tyr Asn
35

Pro Gln Leu Leu
50

Asp Arg Phe Ser
65

Ser Arg Val Glu

Thr His Trp Pro
100

<210> 13

<211> 119
<212> PRT
<213> A (Homo

<400> 13
Gln Val Gln Leu
1

Ser Val Lys Val
20

Ala Ile Ser Trp
35

Gly Gly Ile Ile
50

5

Tyr Leu Asp Trp
40

Ile Tyr Leu Gly
55

Gly Ser Gly Ser
70

Ala Glu Asp Val
85

Pro Thr Phe Gly

sapiens)

Val Gln Ser Gly
5

Ser Cys Lys Ala

Val Arg Gln Ala
40

Pro Ile Leu Gly
55

10 156

Ser
25 30

Tyr Leu Gln Lys Pro Gly Gln
45

Ser

Ser Asn Arg Ala Ser Gly Val Pro
60

Gly Thr Asp Phe Thr Leu Lys Ile
75 80

Gly Val Tyr Tyr Cys Met Gln Gly
90 95

Gln Gly Thr Lys Leu Glu Ile
105 110

Lys

Ala Glu Val Lys Lys Pro Gly Ser
10 15

Ser Gly Gly Thr Phe Ser Ser Tyr
25 30

Pro Gly Gln Gly Leu Glu Trp Met
45

Ile Ala Asn Tyr Ala Gln Lys Phe
60
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Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Gly Leu Gly Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Ser Ser Asp Ala Ala Val Ala Gly Met Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 14
211> 111
<212> PRT
<213> A (Homo sapiens)

<400> 14
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Gln
1 5 10 15

Asp Val Thr Ile Ser Cys Ser Gly Asn Asn Ser Asn Ile Gly Asn Asn
20 25 30

Tyr Val Ser Trp Tyr Gln Gln Val Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Val Tyr Asp Asn His Lys Arg Pro Ser Gly Ile Ser Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Asp Thr Ser Ala Thr Leu Asp Ile Thr Gly Leu Gln
65 70 75 80

Pro Gly Asp Glu Ala Asp Tyr Tyr Cys Gly Thr Trp Asp Thr Ser Leu
85 90 95

Ser Ala Asn Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 15

<211> 120

<212> PRT

<213> A (Homo sapiens)

<400> 15

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly
20 25

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly
35 40

Gly Gly Ile Ile Pro Ile Leu Gly Ile Ala
50 55

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys
65 70

Met Glu Leu Ser Ser Leu Gly Ser Glu Asp
85 90

Ala Arg Ala Val Pro Gly Thr Glu Asp Ala
100 105

Gly Thr Met Val Thr Val Ser Ser
115 120

210> 16

211> 111

<212> PRT

<213> A (Homo sapiens)

<400> 16
Gln Ser Val Leu Thr Gln Pro Pro Ser Val
1 5 10

Lys Val Thr Ile Ser Cys Ser Gly Ser Ser
20 25

Tyr Val Ser Trp Tyr Gln Gln Leu Pro Gly
35 40

Ile Tyr Asn Asn Asn Lys Arg Pro Ser Gly
50 55

Gly Ser Lys Ser Asp Thr Ser Ala Thr Leu
65 70

Thr Gly Asp Glu Ala Asp Tyr Tyr Cys Gly Ala Trp Asp
85

90

Gly Thr Phe Ser Ser Tyr

30

Gln Gly Leu Glu Trp Met

Asn Tyr Ala

Phe Thr Ser

75

Thr Ala Val

Phe Asp Ile

Ser Ala Ala

Ser Asn Ile

Thr Ala Pro

Ile Pro Asp

Gly Ile Thr

75

60

60

129

45

45

Gln Lys Phe

Thr Ala Tyr
80

Tyr Tyr Cys
95

Trp Gly Gln
110

Pro Gly Gln
15

Gly Ala Asn
30

Lys Leu Leu

Arg Phe Ser

Gly Leu Gln
80

Ser Ser Leu
95
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Ser Ala Ser Trp
100

210> 17

{211> 123
<212> PRT
<213> A (Homo

<400> 17
Gln Val Gln Leu
1

Ser Val Lys Val
20

Ala Ile Ser Trp
35

Gly Arg Ile Ile
50

Gln Gly Arg Val
65

Met Glu Leu Ser

Ala Arg Pro Tyr
100

Trp Gly Gln Gly
115

<210> 18

211> 112
<212> PRT
<213> A (Homo

<400> 18

Asp Ile Val Met
1

Glu Pro Ala Ser

20

Asn Gly Tyr Asn

35

Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
105 110

sapiens)

Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
5 10 15

Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
25 30

Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
40 45

Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe
55 60

Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
70 75 80

Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Tyr Asp Phe Trp Ser Gly Pro Gly Gly Met Asp Val
105 110

Thr Thr Val Thr Val Ser Ser
120

sapiens)

Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
5 10 15

Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
25 30

Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
40 45
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Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Ala
85 90 95

Leu GIn Thr Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 19

211> 121

<212> PRT

<213> A (Homo sapiens)

<400> 19
GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Tle Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 95

Ala Arg Phe Glu Ser Gly Tyr Trp Gly Asp Ala Phe Asp Ile Trp Gly
100 105 110

Gln Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 20

211> 106

<212> PRT

<213> A (Homo sapiens)
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<400> 20
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Thr Cys Ser Gly Asp Ala Leu Pro Lys Gln Tyr Ala
20 25 30

Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Lys Asp Ser Glu Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Ser Ser Gly Thr Thr Val Thr Leu Thr Ile Ser Gly Val Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Ser Ser His Val Val
85 90 95

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

<2100 21

<211> 123

<212> PRT

<213> A (Homo sapiens)

<400> 21
Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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Ala Lys Gly Pro Val Asp Phe Asp Tyr Gly Asp Tyr Ala Ile Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 22

211> 111

<212> PRT

<213> A (Homo sapiens)

<400> 22
Gln Ser Val Leu Thr Gln Pro Ser Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Thr Gly Gln Ser Ser Asn Ile Gly Ala Gly
20 25 30

Tyr Asp Val His Trp Tyr Gln Gln Phe Pro Gly Arg Ala Pro Lys Leu
35 40 45

Leu Ile Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu
65 70 75 80

Gln Pro Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser Arg
85 90 95

Leu Ser Gly Ser Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

210> 23

211> 123

<212> PRT

<213> A (Homo sapiens)

<400> 23

Glu Val Gln Leu Val Asp Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
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35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Glu Thr Ile Ser Phe Ser Thr Phe Ser Gly Tyr Phe Asp Tyr
100 105 110

Trp Ala Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 24
211> 110
<212> PRT
<213> A (Homo sapiens)

<400> 24
Gln Ser Val Leu Thr Gln Pro Ser Ser Val Ser Glu Ala Pro Arg Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Ser Gly Ser Ala Ser Asn Ile Gly Ala Asn
20 25 30

Gly Val Ser Trp Tyr His Gln Val Pro Gly Lys Ala Pro Arg Leu Leu
35 40 45

Leu Ser His Asp Gly Leu Val Thr Ser Gly Val Pro Asp Arg Leu Ser
50 55 60

Val Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu His
65 70 75 80

Ser Asp Asp Glu Gly Asp Tyr Tyr Cys Ala Val Trp Asp Asp Ser Leu
85 90 95

Asn Ala Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 25
<211> 124
212> PRT
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<213> A (Homo sapiens)

<400> 25

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Tyr Asp Phe Trp Ser Gly Tyr Ser Leu Asp Ala Phe Asp
100 105 110

Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 26

211> 112

<212> PRT

<213> A (Homo sapiens)

<400> 26
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Jle Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
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Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Ala
85 920 95

Leu Gln Thr Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

210> 27

211> 123

<212> PRT

<213> A (Homo sapiens)

<400> 27
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Ala Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Val Asp Asp Tyr Gly Gly Asn Ser Trp Ala Phe Asp Ile
100 105 110

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120

210> 28

211> 112

<{212> PRT

<213> A (Homo sapiens)

<400> 28

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
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Glu Pro Ala Ser
20

Asn Gly Tyr Asn
35

Pro Gln Leu Leu
50

Asp Arg Phe Thr
65

Ser Arg Val Glu

Leu Gln Thr Pro
100

<210> 29

<211> 128
<212> PRT
213> A (Homo

<400> 29
Gln Val Gln Leu
1

Ser Leu Arg Leu
20

Ala Met His Trp
35

Ala Val Ile Ser
50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Ser Ala
100

Asp Ala Phe Asp
115

Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser

25

Tyr Leu Asp Trp Tyr Leu Gln Lys Pro
40 45

Ile Tyr Leu Gly Ser Asn Arg Ala Ser
55 60

Gly Ser Gly Ser Ala Thr Asp Phe Thr
70 75

Ala Glu Asp Val Gly Val Tyr Tyr Cys
85 90

Leu Thr Phe Gly Gly Gly Thr Lys Val
105

sapiens)

GIln Glu Ser Gly Gly Gly Val Val Gln
5 10

Ser Cys Ala Ala Ser Gly Phe Thr Phe
25

Val Arg Gln Ala Pro Gly Lys Gly Leu
40 45

Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala
55 60

Thr Ile Ser Arg Asp Asn Ser Lys Asn
70 75

Ser Leu Arg Ala Glu Asp Thr Ala Val
85 90

Ser Asp His Tyr Tyr Asp Ser Ser Gly Tyr
110

105

Ile Trp Gly Gln Gly Thr Met Val Thr Val

120 125

137

30

Gly

Gly

Leu

Met

Glu
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln Ser

Val Pro

Arg Ile
80

Gln Ala
95

Ile Lys

Gly Arg
15

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys
95

Tyr Ser

Ser Ser
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<210> 30

211> 112

<212> PRT

<213> A (Homo sapiens)

<400> 30
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Ala Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Thr
85 90 95

Leu Gln Ile Pro Ile Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105 110

<210> 31

211> 123

<212> PRT

<213> A (Homo sapiens)

<400> 31

Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Gly Tyr
20 25 30

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Glu Ile Asn His Ser Gly Ser Thr Asn Phe Asn Pro Ser Leu Lys
50 55 60

Ser Arg Ile Thr Ile Ser Val Asp Thr Ser Asn Asn Gln Phe Ser Leu
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65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Ala Tyr Tyr Cys Ala
85 90 95

Arg Gly His Asp Trp Gly Met Gly Ile Gly Gly Ala Ala Tyr Asp Ile
100 105 110

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 32

<211> 108

<212> PRT

<213> A (Homo sapiens)

<400> 32
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Ser Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Val Tyr Ala Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His Tyr Gly Ser Ser Pro
85 90 95

Arg Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

210> 33

211> 122

<212> PRT

<213> A (Homo sapiens)

<400> 33

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
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Ser Val Lys Val
20

Ser Met His Trp
35

Gly Gly Phe Asp
50

Gln Gly Arg Leu
65

Met Glu Leu Ser

Ala Arg Gly Val
100

Gly Gln Gly Thr
115

<210> 34

<211> 110
212> PRT
<213> A (Homo

<400> 34
Gln Ser Ala Leu
1

Ile Thr Ile
20

Ser

Pro Phe Val Ser
35

Leu Ile Tyr Asp
50

Ser Gly Ser Lys

65

Gln Ala Glu Asp

Ser Phe Val Ile

Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Ser
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
40 45

Pro Glu His Gly Glu Thr Ile Tyr Ala Gln Lys Phe
55 60

Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr
70 75 80

Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Gln Val Thr Ser Gly Tyr His Tyr Phe Asp His Trp

105

Leu Val Thr Val Ser Ser
120

sapiens)

Thr Gln Pro Pro Ser Ala
5 10

Ser Cys Thr Gly Thr Asn
25

Trp Tyr Gln Arg His Pro
40

Val Ser Asn Arg Pro Ser
55

Ser Gly Asn Thr Ala Ser
70

Glu Gly Asp Tyr Tyr Cys
85 90

Phe Gly Gly Gly Thr Lys

110

Ser Gly Ser Pro Gly Gln
15

Ser Asp Ile Gly Ser Tyr
30

Gly Lys Ala Pro Lys Leu
45

Gly Val Ser Asp Arg Phe
60

Leu Thr Ile Ser Gly Leu
75 80

Ser Ser Phe Thr Met Asn
95

Leu Thr Val Leu
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100 105 110

<210> 35
211> 125
<212> PRT
<213> A (Homo sapiens)

<400> 35
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Pro Ile Tyr Tyr Asp Ile Leu Thr Gly Ile Asp Ala Phe
100 105 110

Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120 125

<210> 36

<211> 108

<212> PRT

<213> A (Homo sapiens)

<400> 36
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Ser Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45
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Val Tyr Ala Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His Tyr Gly Ser Ser Pro
85 90 95

Arg Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 37

211> 120

<212> PRT

<213> A (Homo sapiens)

<400> 37
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Tle Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Pro Ile Pro Ser Gly Trp Tyr Phe Asp Leu Trp Gly Arg
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 38

<211> 110

<212> PRT

<213> A (Homo sapiens)
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<400> 38
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Glu Ala Pro Arg Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30

Ala Val Asn Trp Tyr Gln Gln Leu Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Tyr Asp Asp Leu Leu Pro Ser Gly Val Ser Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg

65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Asp Ser Leu
85 90 95

Ser Gly Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

210> 39

211> 122

<212> PRT

<213> A (Homo sapiens)

<400> 39
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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Ala Arg Glu Val Gly Asn Tyr Tyr Asp Ser Ser Gly Tyr Gly Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 40

211> 110

<212> PRT

<213> A (Homo sapiens)

<400> 40
Asn Phe Met Leu Thr Gln Pro His Ser Val Ser Glu Ser Pro Gly Lys
1 5 10 15

Thr Val Thr Ile Ser Cys Thr Arg Ser Gly Gly Gly Ile Gly Ser Ser
20 25 30

Phe Val His Trp Phe Gln Gln Arg Pro Gly Ser Ser Pro Thr Thr Val
35 40 45

Ile Phe Asp Asp Asn Gln Arg Pro Thr Gly Val Pro Asp Arg Phe Ser
50 55 60

Ala Ala Ile Asp Thr Ser Ser Ser Ser Ala Ser Leu Thr Ile Ser Gly
65 70 75 80

Leu Thr Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ser His Ser
85 90 95

Thr Ala Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 41

<211> 122

<212> PRT

<213> A (Homo sapiens)

<400> 41
Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Thr Val Ser Ser Asn
20 25 30
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Ser Ala Ala Trp Asn Trp Ile Arg Gln Ser
35 40

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys
50 55

Val Ser Leu Arg Gly Arg Ile Thr Ile Asn
65 70

Lys Asn Gln Phe Ser Leu Gln Leu Asn Ser
85 90

Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly
100 105

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 42

<211> 110

<212> PRT

<213> A (Homo sapiens)

<400> 42
Asn Phe Met Leu Thr Gln Pro His Ser Val
1 5 10

Thr Val Thr Ile Ser Cys Thr Arg Ser Ser
20 25

Tyr Val Glan Trp Tyr Gln Gln Arg Pro Gly
35 40

Ile Tyr Glu Asp Asn Gln Arg Pro Ser Gly
50 55

Gly Ser Ile Asp Thr Ser Ser Asn Ser Ala
65 70

Leu Thr Thr Glu Asp Glu Ala Asp Tyr Phe
85 90

Asn Asn Trp Val Phe Gly Gly Gly Thr Lys Leu

100 105

<210> 43
211> 122

Pro

Trp

Leu

75

Val

Gly

Ser

Gly

Ser

Val

Ser

75

Cys

Ser Arg Gly Leu Glu
45

Tyr Ser Asp Tyr Ala
60

Asp Thr Asp Thr Ser
80

Thr Pro Glu Asp Thr
95

Tyr Ile Asp Ser Trp
110

Glu Ser Pro Gly Lys
15

Ser Ile Ala Thr Asn
30

Ser Pro Ala Thr Val
45

Pro Asp Arg Phe Ser
60

Leu Thr Ile Ser Gly
80

Gln Ser Tyr Gly Asp
95

Thr Val Leu
110
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<212> PRT
<213> A (Homo

<400> 43
Glu Val Gln Leu
1

Ser Leu Arg Leu
20

Glu Met Asn Trp
35

Ser Tyr Ile Ile
50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Gly Gly
100

Gly Gln Gly Thr
115

210> 44

211> 112
{212> PRT
<213> A (Homo
<400> 44

Asp Ile Val Met
1

Glu Pro Ala Ser
20

Lys Gly Asp Asn
35

Pro Gln Leu Leu
50

Asp Arg Phe Ser

sapiens)

Val Glu Ser Gly Gly Gly Leu Gly Gln Pro Gly Gly
5 10 15

Ser Cys Ala Ala Thr Gly Phe Ser Leu Asp Asp Tyr
25 30

Val Arg Gln Ala Pro Gly Arg Gly Leu Glu Trp Val
40 45

Gly Ser Gly Lys Thr Ile Phe Tyr Ala Asp Ser Val
55 60

Thr Ile Ser Arg Asp Asn Gly Lys Asn Ser Val Tyr
70 75 80

Ser Leu Arg Ala Glu Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Gly Ser Ala Tyr Tyr Leu Asn Thr Ser Asp Ile Trp
105 110

Met Val Thr Val Ser Ser
120

sapiens)

Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
5 10 15

Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
25 30

Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
40 45

Ile Tyr Leu Gly Ser His Arg Ala Ser Gly Val Pro
55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
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65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Ala
85 90 95

Leu Gln Thr Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

210> 45

211> 125

<212> PRT

<213> A (Homo sapiens)

<400> 45
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Leu
50 55 60

Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Arg Gly Ile Ala Ala Arg Ser Ala Tyr Tyr Tyr Gly Met
100 105 110

Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120 125

210> 46

<211> 113

<212> PRT

<213> A (Homo sapiens)

<400> 46

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
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Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Asp Gly Lys Thr Tyr Leu Asp Trp Tyr Leu Gln Arg Pro Gly Gln
35 40 45

Ser Pro Gln Leu Leu Met Tyr Thr Thr Ser Ser Arg Ala Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 90 95

Ala Thr Gln Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105 110

Lys

<210> 47

<211> 120

<212> PRT

<213> A (Homo sapiens)

<400> 47
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Asp Leu Asn Trp Val Arg Gln Ala Ser Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Met Asn Pro Thr Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Ile Thr Met Thr Arg Asn Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Pro Pro Ser Gly Gly Trp Glu Phe Asp Tyr Trp Gly Gln
100 105 110

148



200680043569. b

}“?

Fl & H30/76 1

Gly Thr Leu Val
115

<210> 48

Q211> 112
<212> PRT
213> A (Homo

<400> 48
Asp Ile Val Met
1

Gln Pro Ala Ser
20

Asp Gly Asn Thr
35

Pro Arg Leu Leu
50

Asp Arg Phe Ser
65

Ser Arg Val Glu

Thr Val Ser Ser
120

sapiens)

Thr Gln Thr Pro Leu Ser Ser Thr Val
5 10

Ile Ser Cys Arg Ser Ser Gln Ser Leu
25

Tyr Leu Asn Trp Leu His Gln Arg Pro
40 45

Ile Tyr Lys Ile Ser Lys Arg Phe Ser
55 60

Gly Ser Gly Ala Gly Thr Asp Phe Thr
70 75

Pro Glu Asp Val Gly Val Tyr Tyr Cys
85 90

Thr Arg Phe Pro Arg Thr Phe Gly Gln Gly Thr Lys Leu

100

<210> 49

<211> 120
<212> PRT
<213> A (Homo

<400> 49
Gln Val Gln Leu
1

Ser Val Lys Val
20

Ala Ile Ser Trp
35

Gly Arg Ile Ile

105

sapiens)

Val Gln Ser Gly Ala Glu Val Lys Lys
5 10

Ser Cys Lys Ala Ser Gly Gly Thr Phe
25

Val Arg Gln Ala Pro Gly Gln Gly Leu
40 45

Pro Ile Leu Gly Ile Ala Asn Tyr Ala

149

Thr Leu Gly
15

Val His Glu
30

Gly Gln Pro

Gly Val Pro

Leu Lys Ile
80

Met Gln Ser
95

Glu Ile Lys
110

Pro Gly Ser
15

Ser Ser His
30

Glu Trp Met

Gln Lys Phe



200680043569. b

}“?

R BE3IL/T6H

90

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser

65

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

Ala Thr Ser Arg Leu Glu Trp Leu Leu Tyr Leu Asp Tyr

55

70

85

100 105

Gly Thr Leu Val Thr Val Ser Ser

<210>
211>
212>
<213>

<400>

Asn Phe Met Leu Thr Gln Pro His Ser Val Ser Glu Ser

1

115 120

50
110
PRT
A (Homo sapiens)

50

5

60

Thr Ala Tyr
80

Tyr Tyr Cys
95

Trp Gly Gln
110

Pro Gly Lys
15

Thr Val Ile Ile Pro Cys Thr Arg Ser Ser Gly Ser Ile Ala Ser Asn
25

Tyr Val Gln Trp Tyr Gln Lys Arg Pro Gly Ser Ala Pro

20

35 40

30

Ser Ile Val

Ile Tyr Glu Asp Lys Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
5

50

Gly Ser Ile Asp Ser Ser Ser Asn Ser Ala Ser Leu Thr

65

Leu Lys Thr Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser

Arg Gly Val Met Phe Gly Gly Gly Thr Lys Leu Thr Val

<210>
<211>
212>
<213>

<400>

5

70

85

100 105

51

123

PRT

A\ (Homo sapiens)

ol

60

150

Ile Ser Gly
80

Tyr Asn Ser
95

Leu
110
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Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Leu
50 55 60

Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Val Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Ser Pro Tyr Gly Gly Tyr Ala Tyr Pro Phe Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 52

211> 110

<212> PRT

<213> A (Homo sapiens)

<400> 52

Asn Phe Met Leu Thr Gln Pro His Ser Val Leu Glu Ser Ala Gly Lys
1 5 10 15

Thr Val Thr Ile Ser Cys Thr Arg Ser Ser Gly Ser Ile Ala Ser Asn
20 25 30

Tyr Val Gln Trp Tyr Gln Gln Arg Pro Gly Thr Ser Pro Thr Asn Val
35 40 45

Ile Phe Glu Asp Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60

Gly Ser Ile Asp Ser Ser Ser Asn Ser Ala Ser Leu Thr Ile Ser Gly
65 70 75 80

Leu Lys Thr Glu Asp Glu Ala Asp Tyr Phe Cys Gln Ser Tyr Asp Ser
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85 90 95

Asn Ile Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 53

211> 122

<212> PRT

<213> A (Homo sapiens)

<400> 53
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 54

211> 111

<212> PRT

<213> A (Homo sapiens)

<400> 54
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Ala Ala Pro Gly Gln
1 5 10 15

Lys Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30
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Tyr Val Ser Trp
35

Ile Tyr Gly Asn
50

Gly Ser Lys Ser
65

Ala Glu Asp Glu

Ser Gly Ser Leu
100

<210> 55
211> 123
<212> PRT
213> A (Homo

<400> 55
Gln Val Gln Leu
1

Thr Leu Ser Leu
20

Tyr Trp Ser Trp
35

Gly Glu Ile Asn
50

Ser Arg Ile Thr
65

Lys Leu Ser Ser

Arg Gly His Asp
100

Trp Gly Gln Gly
115

<210> 56
<211> 108

Tyr Gln His Leu Pro Gly Thr Ala Pro Lys
40 45

Thr Asn Arg Pro Ser Gly Val Pro Asp Arg
55 60

Gly Thr Ser Ala Ser Leu Ala Ile Ala Gly
70 75

Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser
85 90

Val Phe Gly Gly Gly Thr Lys Leu Thr Val
105 110

sapiens)

Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro
5 10

Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser
25 30

Ile Arg Gln Ser Pro Gly Lys Gly Leu Glu
40 45

His Ser Gly Ser Thr Asn Phe Asn Pro Ser
55 60

Ile Ser Val Asp Thr Ser Asn Asn Gln Phe
70 75

Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90

Trp Gly Met Gly Ile Gly Gly Ala Ala Tyr
105 110

Thr Met Val Thr Val Ser Ser
120

153

Leu Leu

Phe Ser

Leu Gln
80

Ser Leu
95

Leu

Ser Glu
15

Gly Tyr

Trp Ile

Leu Lys

Ser Leu
80

Cys Ala
95

Asp Ile
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<212> PRT
<213> A (Homo sapiens)

<400> 56
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Phe Leu Ala Trp Tyr Gln Gln Lys Ala Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Asp Thr Ser Thr Arg Ala Thr Gly Ile Ala Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Ala Glu Asp Ser Ala Val Tyr Tyr Cys Gln Gln Tyr Asp Phe Ser Pro
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 57

211> 112

<212> PRT

<213> A (Homo sapiens)

<400> 57

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Phe Ser Thr
20 25 30

Tyr Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
35 40 45

Val Ser Val Ile Arg Ser Asn Gly Gly Thr Asp Tyr Ala Asp Phe Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Gly Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
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85 90 95

Met Thr Asp Tyr Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 58

<211> 110

<212> PRT

<213> A (Homo sapiens)

<400> 58
Asn Phe Met Leu Thr Gln Pro His Ser Val Ser Glu Ser Pro Gly Lys
1 5 10 15

Thr Val Thr Ile Ser Cys Thr Gly Ser Gly Gly Ser Ile Ala Ser Asn
20 25 30

Tyr Val Gln Trp Tyr Gln Gln Arg Pro Gly Ser Ala Pro Thr Thr Val
35 40 45

Ile Tyr Glu Asp Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60

Gly Ser Ile Asp Ser Ser Ser Asn Ser Ala Ser Leu Thr Ile Ser Gly
65 70 75 80

Leu Lys Thr Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser
85 90 95

Ser Thr Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 59

<211> 123

<212> PRT

<213> A (Homo sapiens)

<400> 59
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
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Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr

50

95

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn

65

70

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp

85 90

Ala Lys Glu Thr Ile Ser Phe Ser Thr Phe

210>
<211>

100 105
Trp Gly Gln Gly Thr Leu Val Thr Val Ser
115 120
60
110
PRT

212>
213>

<400>

A (Homo sapiens)

60

Gln Ser Ala Leu Thr Gln Pro Ala Ser Val

1

5 10

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser

20 25

Asn Tyr Val Ser Trp Phe Gln Gln His Pro

35 40

Met Ile Tyr Lys Val Asn Asn Arg Pro Ser

50

55

Ser Gly Ser Gln Ser Gly Asn Thr Ala Ser

65

70

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys

85 90

Ser Thr Leu Gly Phe Gly Gly Gly Thr Lys

<210>
<211>
<212>
<213>

<400>

100 105

61

122

PRT

A (Homo sapiens)

61

Tyr Tyr Ala Asp Ser Val
60

Ser Lys Asn Thr Leu Tyr
75 80

Thr Ala Val Tyr Tyr Cys
95

Ser Gly Tyr Phe Asp Tyr
110

Ser

Ser Gly Ser Pro Gly Gln
15

Ser Asp Val Gly Gly Tyr
30

Gly Lys Ala Pro Lys Leu
45

Gly Leu Ser Asn Arg Phe
60

Leu Thr Ile Ser Gly Leu
75 80

Ser Ser Tyr Thr Ser Ser
95

Leu Thr Val Leu
110
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Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Asp Tle Asn Trp Val Arg Gln Ala Thr Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Met Asn Pro Asn Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asn Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 95

Ala Lys Glu Ile Ala Val Ala Gly Thr Arg Tyr Gly Met Asp Val Trp
100 105 110

Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 62

211> 107

<212> PRT

<213> A (Homo sapiens)

<400> 62

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Thr Phe
20 ' 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Gly Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln His Arg Ile Asn Trp Pro Leu
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85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 63

<211> 106

<212> PRT

<213> A (Homo sapiens)

<400> 63
Gly Gln Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45

Val Lys Ala Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val
85 90 95

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
100 105

<210> 64

<211> 106

<212> PRT

<213> A (Homo sapiens)

<400> 64
Gly Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
35 40 45
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Val Lys Ala Gly Val Glu Thr Thr Thr Pro
50 55

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu
65 70

Ser His Arg Ser Tyr Ser Cys Gln Val Thr
85 90

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
100 105

<210> 65
211> 106
<212> PRT
<213> A (Homo sapiens)

<400> 65
Gly Gln Pro Lys Ala Ala Pro Ser Val Thr
1 5 10

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu
20 25

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp
35 40

Val Lys Ala Gly Val Glu Thr Thr Thr Pro
50 55

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu
65 70

Ser His Lys Ser Tyr Ser Cys Gln Val Thr
85 90

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
100 105

<210> 66

<211> 106

<212> PRT

<213> A (Homo sapiens)

<400> 66

Gly Gln Pro Lys Ala Ala Pro Ser Val Thr
1 5 10

Ser Lys Gln Ser Asn Asn
60

Thr Pro Glu Gln Trp Lys
75 80

His Glu Gly Ser Thr Val
95

Leu Phe Pro Pro Ser Ser
15

Val Cys Leu Ile Ser Asp
30

Lys Ala Asp Ser Ser Pro
45

Ser Lys Gln Ser Asn Asn
60

Thr Pro Glu Gln Trp Lys
75 80

His Glu Gly Ser Thr Val
95

Leu Phe Pro Pro Ser Ser
15
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Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Val Ser Asp
20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45

Val Lys Val Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys Arg Val Thr His Glu Gly Ser Thr Val
85 20 95

Glu Lys Thr Val Ala Pro Ala Glu Cys Ser
100 105

<210> 67

211> 107

<212> PRT

<213> A (Homo sapiens)

<400> 67
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
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<210> 68

<211> 330

<212> PRT

<213> A (Homo sapiens)

<400> 68

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
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210

Gln Pro Arg Glu
225

Leu Thr Lys Asn

Pro Ser Asp Ile
260

Asn Tyr Lys Thr
275

Leu Tyr Ser Lys
290

Val Phe Ser Cys
305

Gln Lys Ser Leu

210> 69

211> 5

<212> PRT
<213> A (Homo

<400> 69
Ser Tyr Gly Met
1

210> 170

<211> 16

<212> PRT
213> A (Homo

<400> 170
Arg Ser Ser Gln
1

210> T1

211> 5

<212> PRT
<213> A (Homo

<400> 71

Ser Tyr Ala Ile

215 220

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
230 235 240

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
265 270

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
280 285

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
295 300

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
310 315 320

Ser Leu Ser Pro Gly Lys
325 330

sapiens)

His

sapiens)

Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp
5 10 15

sapiens)

Ser
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FFo 5l

£ HA4/16 1L

<210>
210
212>
<213>

<400>

72

11

PRT

A (Homo

72

Ser Gly Asp Lys

1

<210>
<211>
<212>
213>

<400>

73

13

PRT

A (Homo

73

Ser Gly Ser Ser

1

<210>
<21
212>
<213>

<400>

74

16

PRT

A (Homo

74

Arg Ser Ser Gln

1

<210>
211>
212>
<213>

<400>

75
13
PRT
A (Homo

75

Ser Gly Ser Asn

1

<210>
211>
<212>
<213>

<400>

76

13

PRT

A (Homo

76

Ser Gly Asn Asn

1

<210>
211>
212>

77
13
PRT

sapiens)

Leu Gly Tyr Thr Tyr Thr Ser
5 10

sapiens)

Ser Asn Ile Gly Asn Asn Tyr Val Ser
5 10

sapiens)

Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asn
5 10 15

sapiens)

Ser Asn Ile Gly Asn Asn Phe Val Ser
5 10

sapiens)

Ser Asn Ile Gly Asn Asn Tyr Val Ser
5 10
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<213> A (Homo
<400> 77

Ser Gly Ser Ser
1

210> 178

211> 11

<212> PRT
<213> A (Homo

<400> 78

Ser Gly Asp Ala
1

210> 179

211> 14

<212> PRT
<213> A (Homo

<400> 79

Thr Gly Gln Ser
1

<210> 80

211> 5

<212> PRT
<213> A (Homo

<400> 80

Ser Tyr Ala Met
1

<210> 81

211> 13

<212> PRT
<213> A (Homo

<400> 81
Ser Gly Ser Ala
1

<210> 82

211> 5

<212> PRT
213> A (Homo

<400> 82

Ser Tyr Ala Met
1

sapiens)

Ser Asn Ile Gly Ala Asn Tyr Val Ser
5 10

sapiens)

Leu Pro Lys Gln Tyr Ala Tyr
5 10

sapiens)

Ser Asn Ile Gly Ala Gly Tyr Asp Val His
5 10

sapiens)

Ser

sapiens)

Ser Asn Ile Gly Ala Asn Gly Val Ser
5 10

sapiens)

His
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<210> 83

211> 5

<212> PRT

<213> A (Homo sapiens)

<400> 83

Gly Tyr Tyr Trp Ser
1

<210> 84

211> 12

<212> PRT

<213> A (Homo sapiens)

<400> 84

Arg Ala Ser Gln Ser Val Ser Ser Ser Ser Leu Ala
1 5 10

<210> 85

211> b

<212> PRT

<213> A (Homo sapiens)

<400> 85

Glu Ser Ser Met His
1 5

<210> 86

211> 14

<212> PRT

<213> A (Homo sapiens)

<400> 86

Thr Gly Thr Asn Ser Asp Ile Gly Ser Tyr Pro Phe Val Ser
1 5 10

<210> 87

211> 13

<212> PRT

<213> A (Homo sapiens)

<400> 87

Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn Ala Val Asn
1 5 10

<210> 88

211> 13

<212> PRT

<213> A (Homo sapiens)
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R BAT/T6L

<400>

<210>
Q1
212>
213>

<400>

1

<210>
Q1
212>
Q13

<400>

<210>
21>
212>
<213>

<400>

1

<210>
<211>
<212>
213>

<400>

1

<210>
<211>
212>
<213>

88
Thr Arg Ser Gly Gly Gly Ile Gly Ser Ser Phe Val His
1 5 10
89
7
PRT
A\ (Homo sapiens)
89
Ser Asn Ser Ala Ala Trp Asn
5
90
13
PRT
A (Homo sapiens)
90
Thr Arg Ser Ser Gly Ser Ile Ala Thr Asn Tyr Val Gln
1 5 10
91
5
PRT
A (Homo sapiens)
91
Asp Tyr Glu Met Asn
5
92
16
PRT
A (Homo sapiens)
92
Arg Ser Ser Gln Ser Leu Leu His Ser Lys Gly Asp Asn Tyr Leu Asp
5 10
93
5
PRT

<400>

A (Homo sapiens)

93

Ser Tyr Gly Ile Ser

1

5

166
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<210> 94

211> 17

<212> PRT

<213> A (Homo sapiens)

<400> 94
Arg Ser Ser Gln Ser Leu Leu Asp Ser Asp Asp Gly Lys Thr Tyr Leu
1 5 10 15

Asp

<210> 95

<21l1> 5

<212> PRT

<213> A (Homo sapiens)

<400> 95
Ser Tyr Asp Leu Asn
1 5

210> 96

211> 16

<212> PRT

<213> A (Homo sapiens)

<400> 96
Arg Ser Ser Gln Ser Leu Val His Glu Asp Gly Asn Thr Tyr Leu Asn
1 5 10 15

210> 97

<211> 5

<212> PRT

<213> A (Homo sapiens)

<400> 97
Ser His Ala Ile Ser
1 5

<210> 98

<211> 13

<212> PRT

<213> A (Homo sapiens)

<400> 98

Thr Arg Ser Ser Gly Ser Ile Ala Ser Asn Tyr Val Gln
1 5 10

210> 99
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200580043569. 5 Pl &K F49/7610

Q211> 12
<212> PRT
<213> A (Homo sapiens)

<400> 99

Arg Ala Ser Gln Ser Val Ser Ser Ser Phe Leu Ala
1 5 10

<210> 100

211> 6

<212> PRT

<213> A (Homo sapiens)

<400> 100
Ser Thr Tyr Ala Met Thr
1 5

<210> 101

Q11> 13

212> PRT

<213> A (Homo sapiens)

<400> 101
Thr Gly Ser Gly Gly Ser Ile Ala Ser Asn Tyr Val Gin
1 5 10

<210> 102

211> 14

<212> PRT

<213> A (Homo sapiens)

<400> 102
Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser
1 5 10

<210> 103

211> b5

<212> PRT

<213> A (Homo sapiens)
<400> 103

Ser Tyr Asp Ile Asn

1 5

<210> 104

211> 11

<212> PRT

<213> A (Homo sapiens)

<400> 104
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Arg Ala Ser Gln Ser Ile Ser Thr Phe Leu Ala
1 5 10

<210> 105
211> 17
<212> PRT
<213> A (Homo sapiens)

<400> 105

Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 106

Q11> 17

<212> PRT

<213> A (Homo sapiens)

<400> 106

Leu Gly Ser Asn Arg Ala Ser
1 5

<210> 107

Q211> 17

<212> PRT

<213> A (Homo sapiens)

<400> 107

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 108

Q11> 7

<212> PRT

<213> A (Homo sapiens)

<400> 108
Gln Asp Phe Lys Arg Pro Ser
1 5

<210> 109

Q211> 17

<212> PRT

<213> A (Homo sapiens)
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<400>

Gly Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe Gln

1

Gly

<210>
<2115
<212>
<213>

<400>

109

6]

110

7

PRT

A (Homo sapiens)

110

Asp Asn Asn Lys Arg Pro Ser

1

<210>
<211>
<212>
213>

<400>

Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val Lys

1

Gly

<210>
<211>
<212>
213>

<400>

Asp Asn His Lys Arg Pro Ser

1

<210>
211>
212>
<213>

<400>

Asn Asn Asn Lys Arg Pro Ser

1

<210>

5

111
17
PRT
A (Homo sapiens)

111

5

112

7

PRT

A\ (Homo sapiens)

112

5

113

7

PRT

A (Homo sapiens)

113

5

114
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21
<212>
213>

<400>

Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Gln Lys Phe Gln

1

Gly

<210>
211>
<212>
213>

400>

17
PRT
A (Homo sapiens)

114

5

115

7

PRT

A (Homo sapiens)

115

Lys Asp Ser Glu Arg Pro Ser

1

<210>
<21
<212>
<213>

<400>

1

Gly

<210>
211>
212>
213>

<400>

1

<210>
<21
212>
213>

<400>

117

7

PRT

A (Homo sapiens)

117

Gly Asn Ser Asn Arg Pro Ser

5

118

7

PRT

A (Homo sapiens)

118
Val Thr Ser
5

His Asp Gly Leu
1

5

116
17
PRT
A (Homo sapiens)

116

Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys
5
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<210>
<211>
212>
213>

<400>

119

17

PRT

A (Homo sapiens)

119

Trp Ile Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gln Lys Phe Gln

1

Gly

<210>
<211>
<212>
<213>

<400>

1

<210>
211>
<212>
<213>

<400>

1

<210>
211>
<212>
213>

<400>

1

<210>
21

5 10 15

120
7
PRT
A (Homo sapiens)
120
Leu Ala Ser Asn Arg Ala Ser
5
121
16
PRT
A (Homo sapiens)
121
Glu Ile Asn His Ser Gly Ser Thr Asn Phe Asn Pro Ser Leu Lys Ser
5 10 15
122
7
PRT
A (Homo sapiens)
122
Ala Ala Ser Ser Arg Ala Thr
5
123
17
PRT

212>
213>

<400>

Gly Phe Asp Pro Glu His Gly Glu Thr Ile Tyr Ala Gln Lys Phe Gln

1

A (Homo sapiens)

123

5 10 15

172
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Gly

<210> 124

Q1 7

212> PRT

<213> A (Homo sapiens)

<400> 124
Asp Val Ser Asn Arg Pro Ser
1 5

<210> 125

211> 7

<212> PRT

<213> A (Homo sapiens)

<400> 125
Leu Gly Ser Ser Arg Ala Ser
1 5

<210> 126

Q11> 7

<212> PRT

<213> A (Homo sapiens)
<400> 126

Tyr Asp Asp Leu Leu Pro Ser
1 5

210> 127

211> 17

<212> PRT

<213> A (Homo sapiens)

<400> 127

Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 128

Q11> 7

<212> PRT

<213> A (Homo sapiens)
<400> 128

Asp Asp Asn Gln Arg Pro Thr
1 5
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<210> 129

211> 18

<212> PRT

<213> A (Homo sapiens)

<400> 129

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Ser Asp Tyr Ala Val Ser Leu
1 5 10 15

Arg Gly

<210> 130

Q11> 7

<212> PRT

<213> A (Homo sapiens)

<400> 130
Glu Asp Asn Gln Arg Pro Ser
1 5

<210> 131
Q11> 17
<212> PRT
<213> A (Homo sapiens)

<400> 131

Tyr Ile Ile Gly Ser Gly Lys Thr Ile Phe Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

210> 132

Q11> 7

<212> PRT

<213> A\ (Homo sapiens)

<400> 132
Leu Gly Ser His Arg Ala Ser
1 5

<210> 133

211> 17

<{212> PRT

<213> A (Homo sapiens)

<40C> 133

174
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Fl R H56/T6 1T

Trp Ile Ser Ala
1

Gly

<210>
211>
<212>
213>

<400>

5 10

134

7

PRT

A (Homo sapiens)

134

Thr Thr Ser Ser Arg Ala Ser

1

<210>
211>
<212>
<213>

<400>

Trp Met Asn Pro Thr Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe Gln

1

Gly

<210>
<211>
<212>
<213>

<400>

1

<210>
<211>
<212>
213>

<400>

1

<210>
€@11>

5

135
17
PRT
A (Homo sapiens)

135

5 10

136
7
PRT
A (Homo sapiens)
136
Lys Ile Ser Lys Arg Phe Ser
5
137
7
PRT
A (Homo sapiens)
137
Glu Asp Lys Gln Arg Pro Ser
5
138
7
PRT

212>
<213>

A (Homo sapiens)

175

Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Leu Gln

15

156
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<400> 138

Gly Asn Thr Asn Arg Pro Ser
1 5

<210> 139

211> 7

<212> PRT

<213> A (Homo sapiens)

<400> 139

Asp Thr Ser Thr Arg Ala Thr
1 5

<210> 140

211> 16

<212> PRT

<213> A (Homo sapiens)

<400> 140
Val Ile Arg Ser Asn Gly Gly Thr Asp Tyr Ala Asp Phe Val Lys Gly
1 5 10 15

<210> 141

211> 7

<212> PRT

<213> A (Homo sapiens)

<400> 141
Lys Val Asn Asn Arg Pro Ser
1 5

<210> 142

211> 17

<212> PRT

<213> A (Homo sapiens)

<400> 142
Trp Met Asn Pro Asn Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 143

Q211> 7

212> PRT

<213> A (Homo sapiens)

<400> 143

176
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Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 144

211> 14

<212> PRT

<213> A (Homo sapiens)

<400> 144

Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Pro Tyr Ala Tyr
1 5 10

<210> 145

211> 9

<212> PRT

<213> A (Homo sapiens)

<400> 145

Met Gln Ala Leu Gln Thr Pro Pro Thr
1 5

<210> 146

211> 14

<212> PRT

<213> A (Homo sapiens)

<400> 146
Gly Val Val Gly Asp Phe Asp Trp Leu Ser Phe Phe Asp Tyr
1 5 10

<210> 147

211> 10

<212> PRT

<213> A (Homo sapiens)

<400> 147
Gln Ala Trp Asp Ser Thr Thr Ala Val Val
1 5 10

<210> 148

Q211> 1

<212> PRT

<213> A\ (Homo sapiens)

<400> 148
Asp Arg Glu Asp Thr Ala Met Val Phe Asn Tyr
1 5 10

<210> 149
211> 12

177
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<212> PRT
<213> A (Homo

<400> 149

Gly Thr Trp Asp
1

<210> 150
211> 13

<212> PRT
<213> A (Homo

<400> 150

Asp Leu Leu Asp
1

<210> 151
211> 9

<212> PRT
<213> A (Homo

<400> 151
Met Gln Gly Leu
1

<210> 152
211> 12

<212> PRT
<213> A (Homo

400> 152
Phe Ser Pro Phe
1

<210> 153
211> 13

<212> PRT
<213> A (Homo

<400> 153

Gly Thr Trp Asp
1

<210> 154
211> 9

<212> PRT
213> A (Homo

<400> 154

Met Gln Gly Thr

sapiens)

Ser Ser Leu Ser Ala Phe Trp Val
5 10

sapiens)

Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr
5 10

sapiens)

Gln Thr Pro Pro Thr
5

sapiens)

Thr Glu Thr Asp Ala Phe Asp Ile
5 10

sapiens)

Ser Ser Leu Ser Ala Ala Glu Val Val
5 10

sapiens)

His Trp Pro Pro Thr

178
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<210>
211>
212>
213>

<400>

155
10
PRT
A (Homo

155

Gly Ser Ser Asp

1

<210>
<211>
<212>
<213>

<400>

156

12

PRT

A (Homo

156

Gly Thr Trp Asp

1

<210>
21w
<212>
<213>

<400>

157

11

PRT

A (Homo

157

Ala Val Pro Gly

1

<210>
211>
212>
213>

<400>

158

12

PRT

A (Homo

158

Gly Ala Trp Asp

1

<210>
<21
<2125
<213>

<400>

159
14
PRT
A (Homo

159

Pro Tyr Tyr Asp
1

<210>

160

211> 9
<212> PRT

sapiens)

Ala Ala Val Ala Gly Met
5 10

sapiens)

Thr Ser Leu Ser Ala Asn Trp Val
5 10

sapiens)

Thr Glu Asp Ala Phe Asp Ile
5 10

sapiens)

Ser Ser Leu Ser Ala Ser Trp Val
5 10

sapiens)

Phe Trp Ser Gly Pro Gly Gly Met Asp Val
5 10

179
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<213> A (Homo sapiens)
<400> 160

Met Gln Ala Leu Gln Thr Pro Leu Thr
1 5

<210> 161

211> 12

<212> PRT

<213> A (Homo sapiens)

<400> 161

Phe Glu Ser Gly Tyr Trp Gly Asp Ala Phe Asp Ile
1 5 10

<210> 162

211> 9

<212> PRT

<213> A (Homo sapiens)

<400> 162

Gln Ser Ala Asp Ser Ser His Val Val
1 5

<210> 163

211> 14

<212> PRT

<213> A (Homo sapiens)

<400> 163
Gly Pro Val Asp Phe Asp Tyr Gly Asp Tyr Ala Ile Asp Tyr
1 5 10

<210> 164

Q211> 11

<212> PRT

<213> A (Homo sapiens)

<400> 164
Gln Ser Tyr Asp Ser Arg Leu Ser Gly Ser Val
1 5 10

<210> 165

211> 14

<212> PRT

<213> A (Homo sapiens)

<400> 1656

Glu Thr Ile Ser Phe Ser Thr Phe Ser Gly Tyr Phe Asp Tyr
1 5 10

180
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<210> 166

211> 11

<212> PRT

<213> A (Homo sapiens)

<400> 166

Ala Val Trp Asp Asp Ser Leu Asn Ala Val Val
1 5 10

<210> 167
211> 15
<212> PRT
<213> A (Homo sapiens)

<400> 167

Gly Tyr Asp Phe Trp Ser Gly Tyr Ser Leu Asp Ala Phe Asp Ile
1 5 10 15

<210> 168
211> 14
<212> PRT
<213> A (Homo sapiens)

<400> 168

Gly Val Asp Asp Tyr Gly Gly Asn Ser Trp Ala Phe Asp Ile
1 5 10

<210> 169

211> 19

<212> PRT

<213> A (Homo sapiens)

<400> 169
Ser Ala Ser Asp His Tyr Tyr Asp Ser Ser Gly Tyr Tyr Ser Asp Ala
1 5 10 15

Phe Asp Ile

<210> 170

211> 9

<212> PRT

<213> A (Homo sapiens)

<400> 170

Met Gln Thr Leu Gln Ile Pro Ile Thr
1 5
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210> 171
211> 15
<212> PRT
213> A (Homo

<400> 171

Gly His Asp Trp
1

210> 172
211> 9

<212> PRT
<213> A (Homo

<400> 172

Gln His Tyr Gly
1

<210> 173
211> 13

<212> PRT
<213> A (Homo

<400> 173

Gly Val Gln Val
1

210> 174
211> 10

<212> PRT
<213> A (Homo

<400> 174

Ser Ser Phe Thr
1

<210> 175
211> 16

<212> PRT
<213> A (Homo

400> 175
Ser Pro Ile Tyr
1

210> 176
211> 9

<212> PRT
213> A (Homo

<400> 176

sapiens)

Gly Met Gly Ile Gly Gly Ala Ala Tyr Asp Ile
5 10 15

sapiens)

Ser Ser Pro Arg Thr
5

sapiens)

Thr Ser Gly Tyr His Tyr Phe Asp His
5 10

sapiens)

Met Asn Ser Phe Val Ile
5 10

sapiens)

Tyr Asp Ile Leu Thr Gly Ile Asp Ala Phe Asp Ile
5 10 15

sapiens)
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Met Gln Ala Leu Asp Thr Pro Pro Thr

1

<210>
211>
<212>
213>

<400>

177

11

PRT

A (Homo

177

Asp Pro Ile Pro

1

<210>
211>
<212>
<213>

<400>

178

11

PRT

A (Homo

178

Ala Thr Trp Asp

1

<210>
211>
212>
213>

<400>

179
13
PRT
A (Homo

179

Glu Val Gly Asn

1

<210>
211>
<212>
213>

<400>

1

210>
<211>
212>
213>

<400>

180

9

PRT

A (Homo

180

Gln Ser Ser His

181

8

PRT

A (Homo

181

5

sapiens)

Ser Gly Trp Tyr Phe Asp Leu

5

sapiens)

Asp Ser Leu Ser Gly
5

sapiens)

Tyr Tyr Asp Ser Ser Gly Tyr Gly Tyr
5

sapiens)

Ser Thr Ala Val Val
5

sapiens)

Asp Arg Gly Gly Tyr Ile Asp Ser

1

<210>

182

5

10

Trp Val

10

10

183
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2115
212>
213>

<4005

9
PRT
A (Homo

182

sapiens)

Gln Ser Tyr Gly Asp Asn Asn Trp Val

1

<210>
211>
<212>
213>

<400>

183
13
PRT
A (Homo

183

Gly Gly Gly Ser
1

<210
211>
<212>
<213>

<400>

184
16
PRT
A (Homo

184

Asp Arg Gly Ile
1

<210>
<211
<212>
<213>

<400>

185

9

PRT

A (Homo

185

Met Gln Ala Thr

1

<210>
<211>
<212>
213>

<400>

186

11

PRT

A (Homo

186

Asp Pro Pro Ser

1

<2105
211>
<212>
<213>

<400>

187

9

PRT

A (Homo

187

5
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