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USE OF SOLUBLE CD26 AS INHIBITOR OF ANGIOGENESIS AND
INFLAMMATION

Background of the Invention

Field of the Invention

The present invention relates generally to the treatment of diseases or disorders which are
dependent on angiogenesis and inflammation. In particular, the present invention relates to the
methods of inhibiting angiogenesis by administering an effective amount of soluble CD20,

wherein soluble CD26 is capable of inhibiting VEGF activity and IL-2 activity.

Description of the Related Art

Angiogenesis

Angiogenesis is the formation of new blood vessels by sprouting from pre-existing ones.
(Weinstate-Saslow, The FASEB Journal 8:402-407, 1994; Folkman et al., Science 235:442-447,
1987). The generation of new blood vessels involves a multistep process, which includes the
migration of vascular endothelial cells into tissue, followed by the condensation of such
endothelial cells into vessels. Angiogenesis may be induced by an angiogenic agent or be the
result of a natural condition. The process is essential to a variety of normal body activities, such
as embryo implantation; embryogenesis and development; and wound healing. The process
involves a complex interplay of molecules that stimulate and molecules that inhibit the growth
and migration of endothelial cells, the primary cells of the capillary blood vessels. (Folkman and
Shing, J. Biol. Chem., 267(16): 10931-34, 1989; Folkman and Klagsbrun, Science, 235, 442-47,
1987).

Several angiogenic agents have been identified. (Hanahan and Folkman, Cell, 86(3):353-
364, 1996). For example, a number of growth factors have been identified which
promote/activate endothelial cells to undergo angiogenesis. These include, by example and not
by way of limitation; vascular endothelial growth factor (VEGF); transforming growth factor
(TGFDb); acidic and basic fibroblast growth factor (aFGF and bFGF): and platelet derived growth
factor (PDGF) (Ferrara and Davis-Smyth, Endocr Rev. 18(1):4-25, 1997). VEGF is believed to
be a central mediator of angiogenesis. Antibodies directed against VEGF have been shown to
suppress tumor growth in vivo and decrease the density of blood vessels in experimental tumors
(Kim et al., Nature 362: 841-844, 1993), indicating that VEGF antagonists could have

therapeutic applications as inhibitors of tumor-induced angiogenesis.
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Normal angiogenic activity is low in healthy adults and limited to certain organs such as
the uterus during pregnancy or intensely exercising skeletal muscle. However, its activity
increases during injury and in diseases such as cancer, retinopathy, or arthritis, where it
contributes to pathological changes. Therefore, angiogenesis can have both the beneficial effects
such as facilitating wound healing, and detrimental effects by causing inflammatory diseases
such as, for example, rheumatoid arthritis, macular degeneration, psoriasis, and diabetic
retinopathy.

Furthermore, it has been shown that angiogenesis is essential for the growth of solid
tumors and for tumor metastasis (Bouck et al., Adv Cancer Res.;69:135-74, 1996; Yancopoulos
et al., Nature 407(6801): 242-8, 2000). Tumor-induced angiogenesis is initiated by growth
factors and cytokines that are released from the tumor or from inflammatory cell infiltrates
(Brown ef al., Am. J. Path. 143:1255, 1993; Brown et al. Human Path. 26:806, 1995; Leek et al.,
J. Leukocyte Biol. 56:423, 1994; Hatva et al., Am. J. Pathol. 146:368, 1995; and Plate e al.,
Nature 359:845, 1992). Growth factors and cytokines which are expressed by tumor cells
stimulate angiogenesis in a number of animal models including the chick chorioallantoic
membrane model, the corneal pocket angiogenesis model, and models involving spontaneous
and xenotransplanted tumor growth (Brooks ef al., Cell 79:1157, 1994; Brooks et al., Science
264:569, 1994; Brooks et al., J. Clin. Invest. 96: 1815, 1995; and Friedlander et al., Science
27:1500, 1995). Accordingly, tumor-associated angiogenesis is a potential target for therapies
that inhibit tumor proliferation, invasion, and metastasis since angiogenesis has been implicated
not only in the growth of tumors but also in their metastasis (Liotta ez al., 1991, Cell 64:327;
Weinstat-Saslow et al., FASEB J 8:401, 1994; Blood et al., Biochim. Biophys. Acta 1032:89,
1990; Folkman, Semin. Cancer Biol. 3:65, 1992; and Weidner et al., N. Engl. J. Med. 324:1,
1991).

It is now well recognized that angiogenesis is involved in a variety of diseases or
disorders and that such diseases or conditions can be treated by administration of angiogenesis
inhibitors. Examples of pathological conditions involving angiogenesis include but are not
limited to, macular degeneration; ocular neovascular glaucoma; diabetic retinopathy; corneal
graft rejection; vitamin A deficiency; Sjorgen's disease; acne rosacea; mycob acterium infections;
bacterial and fungal ulcers; Herpes simplex infections; systemic lupus; theumatoid arthritis;
osteoarthritis; psoriasis; chronic inflammatory diseases (e.g., ulcerative colitis, Crohn's disease);
hereditary diseases such as Osler-Weber Rendu disease and haemorrhagic teleangiectasia.

In an attempt to treat these diseases or conditions, many angiogenesis inhibitors have
been discovered. Examples include endostatin (O'Reilly et al., 1997, Cell 88:277); angiostatin
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(O'Reilly et al., 1994, Cell 79:315); the peptide CNGRCVSGCAGRC (Arap et al., 1998, Science
279:377); the cyclic peptide RGDfV (Friedlander et al., 1995, Science 270:1500); and the
monoclonal antibodies LMG609 and P1F6 (Friedlander er al., 1995, Science 270:1500).

CD26
Human CD26, also known as a dipeptidyl peptidase IV (DPPIV), is a 240 kDa

homodimeric type II membrane glycoprotein composed of two 120 kDa subunits. (Mentlein, R.,
International Review of Cytology, 235: 165-213, 2004). It is a cell surface glycoprotein with
various functional properties, which includes modulating the activity of various biologically
important peptides. (Dang et al., Histol. Histopathol., 17: 1213-1226, 2002). It is expressed on a
variety of cell types, particularly melanocytes, epithelial cells, endothelial cells and lymphocytes.
In addition to the membrane-bound form, soluble CD26 ("sCD26"), which lacks the first 38
residues, has been postulated as a cleaved product from the membrane CD26. (Iwaki-Egawa er
al., J. Biochem. (Tokyo) 124; 428-433 (1998)). On the other hand, a human placental soluble
CD26, which is a cleaved product from a membrane CD26 from a placenta, lacks only the first
28 residues (See FIG. 8). Therefore, a human placental sCD26 has an additional 10 amino acid
residues at its N-terminus. Figure 4 illustrates how a placental homodimeric soluble CD26 may
be generated from a membrane-bound homodimeric CD26. The transmembrane region of a
membrane CD26 is underlined and the cleavage site is indicated by an arrow in Figure 4.

The amino acid sequences of native CD26 are known in the art. The full-length amino
acid sequence of human membrane CD26 is shown in Figure 6 and the amino acid sequence of
murine membrane CD26 is shown in Figure 10.

Soluble CD26 can cleave NH;-terminal dipeptides from polypeptides with either L-
proline or L-alanine at the penultimate position (Fleischer, Immunol Today 15; 180-184 (1994)).
Many biologically active polypeptides have this sequénce. For example, a proline residue is
present at the penultimate position in many cytokines, such as IL-1B, IL-2, IL-6, and G-CSF.
(Ansorge et al., Biomed Biochim Acta 50; 799-807 (1991)).

Studies have shown that sCD26 has many physiological roles, including a role in immune
regulation as a structure capable of transmitting T cell activation signals and a role as a regulator
of biological processes through its cleavage of biological factors. In addition, it appears that
sCD26 may be involved in the development of certain human cancers. (Dang et al., Histol.
Histopathol., 17: 1213-1226, 2002). It has been shown that the levels of sCD26 are altered in
adults with certain diseases or conditions, such as cancer, when compared to those levels

detected in healthy adults. (Cordero et al., British Journal of Cancer, 83(9); 1139-1146 (2000)).
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IL-2

Activation of a T cell is a complex process involving various secreted interleukins, which
acts as local chemical mediators. Activation is thought to begin when the T cell, by unknown
means, is stimulated by the antigen-presenting cell to secrete one or more interleukins.
Interleukin 2 (IL-2) is a protein produced by T-lymphocytes that have been activated by an
antigen. IL-2 stimulates other lymphocytes to activate and differentiate. IL-2 is a central
cytokine required for the activation of T, B and natural-killer (NK) cells. (Tenbrock ef al., Int
Rev Immunol., 23(3-4); 333-345, 2004).

Human IL-2 is a protein of 133 amino acids (15.4 kDa) with a slightly basic pl that does
not display sequence homology to any other factors. Murine and human IL-2 display a
homology of approximately 65%. IL-2 is synthesized as a precursor protein of 153 amino acids
with the first 20 amino-terminal amino acids functioning as a hydrophobic secretory signal
sequence. The protein contains a single disulfide bond at positions Cys58 and Cys105, which is
essential for biological activity.

[t is well known in the art that IL-2 is a pro-inflammation cytokine in the human immune
system. There are numerous examples of the pathological role IL-2 plays in the inflammatory
and immune diseases. For example, the level of IL-2 production is altered in patients suffering
from the multiple sclerosis and reduced in patients suffering from systemic lupus erythematosus.
(Dejica D., Rorum Arch Microbiol Immunol., 60(3): 183-201, 2001; Herndon et al., Clin.
Immunol., 103(2), 145-53, 2002; Tenbrock et al., Int Rev Immunol., 23(3-4): 333-45, 2004).

Therefore, development of a molecule of which would alter the IL-2 activity would be

useful in the treatment of autoimmune and inflammatory disorders.

Summary of the Invention

We have now found that a soluble CD26 is capable of inhibiting VEGF activity and IL-2

activity,

We have determined that angiogenesis induced by the proliferation of endothelial cells is
inhibited by the effect of soluble CD26, or a biologically active variant of soluble CD26 on the
activity of VEGF. The VEGF activity is a prerequisite for the progression of an angiogenesis-
dependent condition, such as the continued growth of a vascular tumor and of its metastatic
lesions. The administration of soluble CD26 or a biologically active variant of soluble CD26 to
a patient therefore provides a way of preventing angiogenesis, thereby arresting the progression
of an angiogenesis-dependent disease or condition. Preferably the soluble CD26 is human

CD26. More preferably, the soluble CD26 is placental soluble CD26.
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We have also determined that the proliferation of endothelial cells is inhibited by the
effect of soluble CD26 or a biologically active variant of soluble CD26 on the activity of VEGI'.
The VEGF activity is a prerequisite for the progression of an angiogenesis-dependent condition,
such as the continued growth of a vascular tumor and of its metastatic lesions. The
administration of soluble CD26 or a biologically active variant of soluble CD26 to a patient
therefore provides a way of preventing angiogenesis, thereby arresting the progression of an
anglogenesis-dependent disease or condition. Preferably the soluble CD26 is human CD26.
More preferably, the soluble CD26 is placental soluble CD26.

The present invention is also based on the finding that the soluble CD26 or a biologically
active variant of placental soluble CD26 is capable of inhibiting angiogenesis and inflammation
in a mammalian subject.

We have found that cleavage of the VEGF at the CD26 recognition motif sequence
inactivates VEGF. For example, in one embodiment, cleaving after the proline residue at amino
acid position 2 of the mature VEGF inactivates the VEGF. (See FIG. 12(A)). Accordingly,
removal of the alanine-proline residues at positions 1 and 2 of the mature VEGF inactivates
VEGF.

One embodiment of the present invention is to provide a method of inhibiting VEGF
activity, comprising contacting VEGF with an effective amount of soluble CD206 or a
biologically active variant of soluble CD26. Preferably the soluble CD26 is human CD26. More
preferably, the soluble CD26 is placental soluble CD26.

Yet another embodiment of the present invention is to provide a method of inhibiting
angiogenesis in a mammalian subject, comprising administering to said subject a therapeutically
effective amount of soluble CD26 or a biologically active variant of soluble CD26. In a
preferred embodiment, the mammalian subject is human. Preferably the soluble CD26 is human
CD26. More preferably, the soluble CD26 is placental soluble CD26. '

In one aspect, the present invention concerns a method of treating a disease or a condition
associated with angiogenesis in a mammalian subject, comprising administering to said subject a
therapeutically effective amount of soluble CD26 or a biologically active variant of soluble
CD26. In a preferred embodiment, the mammalian subject is human. In one embodiment, the
disease is cancer. In a particular embodiment, the cancer is lymphoma. In another embodiment,
the cancer is leukemia.

In another embodiment, the invention concerns a pharmaceutical composition comprising

soluble CD26 or a biologically active variant of soluble CD26, or a pharmaceutically acceptable
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salt thereof, together with at least one pharmaceutically acceptable carrier. Preferably the
soluble CD26 is human CD26. More preferably, the soluble CD26 is placental soluble CD20.

In yet another embodiment, the invention concerns a method for inhibiting IL-2 activity
in a human subject, comprising administering an effective amount of soluble CD26 or a
biologically active variant of soluble CD26, or a pharmaceutically acceptable salt thereof. Ina
preferred embodiment, the mammalian subject is human. Preferably the soluble CD26 1s human
CD26. More preferably, the soluble CD26 is placental soluble CD26.

In one aspect of the invention, cleavage of IL-2 at the CD26 recognition motif sequence
inactivates IL-2. For example, in one embodiment, cleaving after the proline residue at amino
acid position 2 of the mature IL-2 inactivates the IL-2. (See FIG. 12(B)). Accordingly, removal
of the alanine-proline residues at positions 1 and 2 of the mature IL-2 inactivates IL-2.

Another embodiment of the present invention is to provide a method of inhibiting
inflammation in a mammalian subject, comprising administering to said subject a therapeutically
effective amount of soluble CD26 or a biologically active variant of soluble CD26.

In one aspect, the invention concerns a method of treating an inflammatory, immune or
autoimmune disease in a mammalian subject, comprising administering to said subject a
therapeutically effective amount of soluble CD26 or a biologically active variant of soluble
CD26.

In one embodiment, the soluble CD26 or a biologically active variant of soluble CD26, of
the present invention may be administered permucosally, orally, enterally, percutaneously,
subcutaneously, transdermally, intravenously, by aspiration, by suppository, by instillation,
endoscopically, intratracheally, intralesionally, intratumorally, intramuscularly or via mucous
membranes such as in a nasal spray.

In a further aspect, the invention concerns an antibody that binds to placental soluble
CD26 or a biologically active variant of placental soluble CD26. In one embodiment, the
placental soluble CD26 or the biologically active variant of placental soluble CD26 is a
monomer. In another aspect, the placental soluble CD26 or the biologically active variant of
placental soluble CD26 is a dimer. In yet another embodiment, the antibody is an antagonist
antibody. In a further embodiment, the antibody is a monoclonal antibody. In another
embodiment, the antibody is a humanized antibody. In yet another embodiment, the antibody is
an antibody fragment. In another embodiment, the antibody is labeled.

In a particular embodiment, the soluble CD26 of the present invention is a human

placental soluble CD26, which lacks the first 28 N-terminal residues from its membrane CD26.
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In another embodiment the invention is directed to the use of soluble CD26 for the
manufacture of a pharmaceutical composition for the treatment of a disease or a condition
associated with angiogenesis in a mammalian subject. The invention is directed to the use of
soluble CD26 for the manufacture of a pharmaceutical composition wherein the patient has been
diagnosed with or is at risk of developing a condition selected from cancer, macular degeneration
ocular neovascular glaucoma; diabetic retinopathy; corneal graft rejection; vitamin A deficiency;
Sjorgen's disease; acne rosacea; mycobacterium infections; bacterial and fungal ulcers; Herpes
simplex infections; systemic lupus; rheumatoid arthritis; osteoarthritis; psoriasis; chronic
inflammatory diseases (e.g., ulcerative colitis, Crohn's disease); hereditary diseases such as
Osler-Weber Rendu disease and haemorrhagic teleangiectasia

In another embodiment the invention is directed to the use of soluble CD26 for the
manufacture of a pharmaceutical composition for the treatment of a disease or a condition
associated with inflammatory, immune or autoimmune disease in a mammalian subject. The
invention is directed to the use of soluble CD26 for the manufacture of a pharmaceutical
composition wherein the patient has been diagnosed with or is at risk of developing a condition
selected from rheumatoid arthritis (RA), psoriasis, rheumatoid spondylitis, gouty arthritis;
autoimmune diabetes, autoimmune hepatitis; multiple sclerosis (MS), asthma, systemic lupus
erythematosus, Wegener's granulomatosis (WG), kidney inflammation, lupus nephritis, chronic
pulmonary inflammatory disease, inflammatory bowel disease (IBD), Alzheimer’s disease and
ocular allergy.

Brief Description of the Drawings

FIG. 1 shows co-culture of decidual leukocytes with human placental trophoblasts.

FIG. 2. shows the inhibition of VEGF detection by human placental sCD26 and the
blocking of the inhibition of VEGF detection by the anti-placental sCD26 antibody.

FIG. 3 shows the immunoprecipitation of human placental sCD26 by anti-placental
sCD26 monoclonal antibody from the supernatant of cultured trophoblast cells.

FIG 4 shows schematic diagram of a human placental membrane and soluble CD206 and
the cleavage site after 28 amino acids in the N-terminus of membrane CD26. The amino acid
residues of the transmembrane region are underlined.

FIG. 5 shows the nucleic acid sequence encoding the human membrane CD26 (SEQ ID
NO:1).

FIG. 6 shows the amino acid sequence of the human membrane CD26 (SEQ ID NO:2).
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FIG. 7 shows the nucleic acid sequence encoding the human placental soluble CD26
(SEQ ID NO:3).

FIG. 8 shows the amino acid sequence of the human placental soluble CD26 (SEQ ID
NO:4).

FIG. 9 shows nucleic acid sequence encoding the murine membrane CD26 (SEQ 1D
NO:5).

FIG. 10 shows the amino acid sequence of the murine membrane CD26 (SEQ 1D NO:06).

FIG. 11 shows the effect of human placental soluble CD26 on the proliferation of
HUVEC by VEGF stimulation.

FIG. 12(A) shows the first 15 N-terminal amino acid residues of mature, secreted VEGF-
A. The soluble CD26 recognition motif sequence is underlined.

FIG. 12(B) shows the first 15 N-terminal amino acid residues of mature, secreted IL-2.
The soluble CD26 recognition motif sequence is underlined.

FIG. 13 shows the pre-processed amino acid sequence of human VEGF-A.

FIG. 14 shows the pre-processed amino acid sequence of human IL-2.

FIG. 15 shows the inhibition of IL-2 activity by human placental soluble CD26.

FIG. 16 is a chart showing the effect of placental sSCD26 in human blood on VEGF
activity as measured by ELISA. The vertical axis is the ODyso. Lane 1 is VEGF alone, lane 2 is
VEGF and trophoblast supernatant, lane 3 is VEGF and pregnant women's serum, lane 4 is
VEGF and pregnant women's serum and anti-placental CD26 antibody CH15; lane 5 is VEGF
and male serum; lane 6 is VEGF and male serum and antibody CH15; lane 7 is VEGF and non-
pregnant women's serum, lane 8 is VEGF and non-pregnant women's serum and antibody CH15.

FIG. 17 is a chart showing the effect of pregnant women's blood serum on VEGF activity
as measured by ELISA. Lane 1 is VEGF along; lane 2 is VEGF and trophoblast supernatant,
lane 3 is VEGF and pregnant women's serum from the second trimester; lane 4 is VEGF and
pregnant women's serum from the third trimester and lane 5 is VEGF and pregnant women's
serum from 5 month's after delivery.

FIG. 18 is a chart showing the level of VEGF digestion by human blood serum from

males, non-pregnant females and pregnant females.
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Detailed Description of the Preferred Embodiment

A. Definitions

Unless defined otherwise, technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs.

One skilled in the art will recognize many methods and materials similar or equivalent to
those described herein, which could be used in the practice of the present invention. Indeed, the
present invention is in no way limited to the methods and materials described. For purposes of
the present invention, the following terms are defined below.

The terms "CD26", "protease dipeptidyl peptidase IV", "dipeptidyl peptidase IV",
"DPPIV" and "DP IV" are used interchangeably and are used herein in the broadest sense, and
includes all naturally occurring CD26 molecules of any animal species, including the homodimer
and subunits thereof, and all naturally occurring mutant and variant forms thereof, and its
functional derivatives, such as amino acid sequence variants.

The term "membrane CD26" is used herein in the broadest sense, and includes all full-
length naturally occurring mature CD26 molecules of any mammal species, including the
homodimer and subunits thereof, and all naturally occurring mutant and variant forms thereof,
and its functional derivatives, such as amino acid sequence variants. Membrane CD26 is
preferably about 766 amino acids in length. Preferably the membrane CD26 is human
membrane CD26. Preferably, the membrane CD26 is the amino acid sequence set forth in
Figure 6 or Figure 10.

As used herein, the expressions "soluble CD26" and "sCD26" are used interchangeably
and all such designations refer to a soluble form of the cell-surface glycoprotein CD26 expressed
on a variety of mammalian cell types. Preferably the soluble CD26 is a human soluble CD26.
Preferably, the soluble CD26 comprises a truncated or spliced version of membrane CD26
wherein a portion of the N-terminus of membrane CD26 has been deleted. Preferably soluble
CD26 comprises at least about 728 contiguous amino acids of membrane CD26 wherein the N-
terminus of membrane CD26 has been deleted. Preferably soluble CD26 comprises at least the
sequence set forth in Figure 6 from amino acid 39 to amino acid 766. Soluble CD26 includes
placental soluble CD26.

The expressions "placental soluble CD26" and "placental sCD26", as used herein, are
used interchangeably and all such designations refer to a soluble CD26 comprising at least about

10 additional amino acids at the N-terminus. Preferably placental soluble CD26 is mammalian
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placental soluble CD26, more preferably it is human placental soluble D26. The terms
"placental soluble CD26" or "placental sSCD26" does not mean that the protein must be obtained
from placenta tissue. This splice variant was originally identified in the placenta tissue, but
could be generated from any membrane CD26 by removing the first 28 N-terminal amino acid
residues. Preferably placental soluble CD26 comprises at least about 738 contiguous amino
acids of membrane CD26 wherein the N-terminus of membrane CD26 has been deleted.
Preferably placental soluble CD26 comprises at least the sequence set forth in Figure 8.

The soluble CD26 encompassed by the present invention includes analogues and variants
thereof having the biological activity of native soluble CD26. The soluble CD26 includes all
naturally occurring mutant and variant forms thereof, and its functional derivatives, such as
amino acid sequence variants. The amino acid sequence variants of soluble CD26, includes but
is not limited to the populations of variants generated using gene shuffling. The placental
soluble CD26 encompassed by the present invention includes analogues and variants thereof
having the biological activity of native placental soluble CD26. The placental soluble CD26
includes all naturally occurring mutant and variant forms thereof, and its functional derivatives,
such as amino acid sequence variants. The amino acid sequence variants of placental soluble
CD26, include but are not limited to the populations of variants generated using gene shuffling.
Gene shuffling or DNA shuffling is a method that generates diversity by recombination as
described, for example, in Stemmer, Proc. Natl. Acad. Sci. USA 91:10747-10751 (1994);
Stemmer, Nature 370:389-391 (1994); Crameri et al., Nature 391:288-291 (1998); Stemmer et
al., U.S. Pat. No. 5,830,721, which are incorporated herein by reference. Gene shuffling or DNA
shuffling is a method using in vitro homologous recombination of pools of selected mutant
genes. For example, a pool of point mutants of a particular gene can be used. The genes are
randomly fragmented, for example, using DNase, and reassembled by PCR. If desired, DNA
shuffling can be carried out using homologous genes from different organisms to generate
diversity (Crameri et al., supra, 1998). The fragmentation and reassembly can be carried out, for
example, in multiple rounds, if desired. The resulting reassembled genes are a population of
variants that can be used in the invention. Simultaneous incorporation of all of the encoding
nucleic acids and all of the selected amino acid position changes can be accomplished by a
variety of methods known to those skilled in the art, including for example, recombinant and
chemical synthesis. Simultaneous incorporation can be accomplished by, for example,
chemically synthesizing the nucleotide sequence for the region and incorporating at the positions
selected for harboring variable amino acid residues a plurality of corresponding amino acid
codons.

10
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The biological activity of soluble CD26 is shared by any analogue or variant thereof that
is capable of cleaving NH,-terminal dipeptides from polypeptides with either proline or alanine
at the penultimate position, or that possesses an immune epitope that is immunologically cross-
reactive with an antibody raised against at least one epitope of the corresponding soluble CD20.
The biological activity of placental soluble CD26 is shared by any analogue or variant thereol
that is capable of cleaving NH,-terminal dipeptides from polypeptides with either proline or
alanine at the penultimate position, or that possesses an immune epitope that is immunologically
cross-reactive with an antibody raised against at least one epitope of the corresponding placental
soluble CD26. In one aspect of the invention, soluble CD26 and/or placental soluble CD26 is
capable of cleaving VEGF at the CD26 recognition motif sequence. Yet in another aspect of the
invention, soluble CD26 and/or placental soluble CD26 is capable of cleaving IL-2 at the CD26
recognition motif sequence.

As used herein, the terms "recognition motif" and "recognition motif sequence” are used
interchangeably in the broadest sense and refer to NHy-terminal dipeptides present in
polypeptides with either proline or alanine at the penultimate position, which are cleavable with
sCD26 and/or placental sCD26. Examples of biological polypeptides having such CD26
recognition motif sequence include VEGF, IL-2 and IL-6.

The term "VEGF" is used herein in the broadest sense and includes all naturally
occurring VEGF molecules of any animal species, and all naturally occurring mutant and variant
forms thereof, and its functional derivatives, such as amino acid sequence variants, which are
capable of having the biological activity of VEGF and are capable of being cleaved by sCD26
and/or placental sCD26. The term "VEGF activity," used herein, refers to the biological activity
of naturally occurring VEGF that is capable of promoting selective growth of vascular
endothelial cells.

The term "IL-2" is used herein in the broadest sense and includes all naturally occurring
TL-2 molecules of any animal species, and all naturally occurring mutant and variant forms
thereof, and its functional derivatives, such as amino acid sequence variants, which are capable
of having the biological activity of IL-2 and are capable of being cleaved by sCD26 and/or
placental sCD26.

The term "IL-2 activity," used herein, refers to the biological activity of all naturally
occurring IL-2, including but not limited to stimulating lymphocytes to activate and differentiate.

The term "native" or "native sequence" used herein in connection with CD26, soluble
CD26 or any other polypeptide refers to a polypeptide that has the same amino acid sequence as
a corresponding polypeptide derived from nature, regardless of its mode of preparation. Such

11
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native sequence polypeptide can be isolated from nature or can be produced by recombinant
and/or synthetic means or any combinations thereof. The term "native sequence" specifically
encompasses naturally occurring truncated or secreted forms (e.g., an extracellular domain
sequence), naturally occurring variant forms (e.g., alternatively spliced forms) and naturally-
occurring allelic variants of the full length polypeptides.

“Functional derivatives” include amino acid sequence variants, and covalent derivatives
of the native polypeptides as long as they retain a qualitative biological activity of the
corresponding native polypeptide. Amino acid sequence variants generally differ from a native
sequence in the substitution, deletion and/or insertion of one or more amino acids anywhere
within a native amino acid sequence. Deletional variants include fragments of the native
polypeptides, and variants having N- and/or C-terminal truncations. Ordinarily, amino acid
sequence variants will possess at least about 70% homology, preferably at least about 80%, more
preferably at least about 90% homology, most preferably at least 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% with a native polypeptide.

The term "treatment" is an intervention performed with the intention of preventing the
development or altering the pathology of a disorder. Accordingly, “treatment” refers to both
therapeutic treatment and prophylactic or preventative measures, wherein the object is to prevent
or slow down (lessen) the targeted pathologic condition or disorder. Those in need of treatment
includes those already inflicted the disorder, as well as those prone to having the disorder, or
those in whom the disorder is to be prevented. In tumor (e.g., cancer) treatment, a therapeutic
agent may directly decrease the pathology of tumor cells, or render the tumor cells more
susceptible to treatment by other therapeutic agents, e.g., radiation and/or chemotherapy. In
treatment of an immune related disease, a therapeutic agent may directly alter the magnitude of
response of a component of the immune response, or render the disease more susceptible to
treatment by other therapeutic agents, e.g., antibiotics, antifungals, anti-inflammatory agents,
chemotherapeutics, etc.

"Angiogenesis" is the formation of new blood vessels by sprouting from pre-existing
ones. The generation of new blood vessels involves a multistep process, which includes the
migration of vascular endothelial cells into tissue, followed by the condensation of such
endothelial cells into vessels. Angiogenesis may be induced by an angiogenic agent or be the
result of a natural condition.

Angiogenesis is involved in a variety of diseases or disorders. Some examples of
pathological conditions involving angiogenesis include but are not limited to, macular
degeneration; corneal neovascularization; ocular neovascular glaucoma; diabetic retinopathy;
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corneal graft rejection; vitamin A deficiency; Sjorgen's disease; acne rosacea; mycobacterium
infections; bacterial and fungal ulcers; Herpes simplex infections; systemic lupus; rheumatoid
arthritis; osteoarthritis; psoriasis; chronic inflammatory diseases (e.g., ulcerative colitis, Crohn's
disease); hereditary diseases such as Osler-Weber Rendu disease and haemorrhagic
teleangiectasia.

The term "tumor," as used herein, refers to all neoplastic cell growth and proliferation,
whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.

The terms "cancer” and "cancerous" refer to or describe the physiological condition in
mammals that is typically characterized by unregulated cell growth. Examples of cancer include
but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia. More particular
examples of cancers include breast cancer, colon cancer, squamous cell cancer, lung cancer,
small-cell lung cancer, non-small cell lung cancer, prostate cancer, hepatocellular cancer,
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer,
endometrial carcinoma, liver cancer, bladder cancer, cancer of the urinary tract, salivary gland
carcinoma, kidney cancer, vulval cancer, thyroid cancer, renal cancer, carcinoma, melanoma,
hepatic carcinoma, brain cancer and various types of head and neck cancer.

The "pathology" of a disease, such as tumor, includes all phenomena that compromise the
well-being of the patient. This includes, without limitation, abnormal or uncontrollable cell
growth, metastasis, interference with the normal functioning of neighboring cells, release of
cytokines or other secretory products at abnormal levels, suppression or aggravation of
inflammatory or immunological response, neoplasia, premalignancy, malignancy, invasion of
surrounding or distant tissues or organs, such as lymph nodes, antibody production, auto-
antibody production, complement production, infiltration of inflammatory cells (neutrophilic,
eosinophilic, monocytic, lymphocytic) into cellular spaces, etc.

As used herein, the term "inflammatory disease" or “inflammatory disorder” are used
interchangeably and refers to a disease or disorder in which a component of the immune system
of a mammal causes, mediates or otherwise contributes to an inflammatory response contributing
to morbidity in the mammal. Also included are diseases in which reduction of the inflammatory
response has an ameliorative effect on progression of the disease and autoimmune diseases.

Examples of immune-related and inflammatory diseases, some of which are T cell
mediated, include, without limitation, inflammatory bowel disease (such as Crohn's disease and
ulcerative colitis), systemic lupus erythematosus, rheumatoid arthritis, juvenile chronic arthritis,
gouty arthritis, rheumatoid spondylitis, spondyloarthropathies, systemic sclerosis (scleroderma),
idiopathic inflammatory myopathies (dermatomyositis, polymyositis), Sjégren's syndrome,
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Wegener's granulomatosis (WG), systemic vasculitis, sarcoidosis, autoimmune hemolytic anemia
(immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune thrombocytopenia
(idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia), thyroiditis
(Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic thyroiditis),
diabetes mellitus, autoimmune diabetes, immune-mediated renal disease (glomerulonephritis,
tubulointerstitial nephritis), kidney inflammation, demyelinating diseases of the central and
peripheral nervous systems such as multiple sclerosis, idiopathic polyneuropathy, hepatobiliary
diseases such as infectious hepatitis (hepatitis A, B, C, D, E and other nonhepatotropic viruses),
autoimmune chronic active hepatitis, primary biliary cirrhosis, granulomatous hepatitis, and
sclerosing cholangitis, inflammatory and fibrotic lung diseases (e.g., cystic fibrosis), gluten-
sensitive enteropathy, Whipple's disease, autoimmune or immune-mediated skin diseases
including bullous skin diseases, erythema multiforme and contact dermatitis, psoriasis,
inflammatory skin diseases including atopic dermatitis, systemic scleroderma and sclerosis,
asthma, allergic diseases of the lung such as eosinophilic pneumonia, idiopathic pulmonary
fibrosis chronic pulmonary inflammatory disease, and hypersensitivity pneumonitis,
transplantation associated diseases including graft rejection and graft-versus host disease,
ischemic reperfusion disorders including surgical tissue reperfusion injury, myocardial ischemic
conditions such as myocardial infarction, cardiac arrest, reperfusion after cardiac surgery and
constriction after percutaneous transluminal coronary angioplasty, stroke, and abdominal aortic
aneurysms, cerebral edema secondary to stroke, cranial trauma, hypovolemic shock, asphyxia,
adult respiratory distress syndrome, acute-lung injury, Behcet's Disease, dermatomyositis,
polymyositis, multiple sclerosis (MS), meningitis, encephalitis, uveitis, osteoarthritis, lupus
nephritis, diseases involving leukocyte diapedesis, central nervous system (CNS) inflammatory
disorder, Alzheimer’s disease, multiple organ injury syndrome secondary to septicaemia or
trauma, alcoholic hepatitis, bacterial pneumonia, antigen-antibody complex mediated diseases
including glomerulonephritis, sepsis, sarcoidosis, immunopathologic responses to tissue/organ
transplantation, inflammations of the lung, including pleurisy, alveolitis, vasculitis, pneumonia,
chronic bronchitis, bronchiectasis, diffuse panbronchiolitis, hypersensitivity pneumonitis,
idiopathic pulmonary fibrosis (IPF), and cystic fibrosis, etc.

The preferred indications include, without limitation, rheumatoid arthritis (RA), psoriasis,
rheumatoid spondylitis, gouty arthritis; autoimmune diabetes, autoimmune hepatitis; multiple
sclerosis (MS), asthma, systemic lupus erythematosus, Wegener's granulomatosis (WG), kidney
inflammation, lupus nephritis, chronic pulmonary inflammatory disease, inflammatory bowel
disease (IBD), Alzheimer’s disease, diabetic retinopathy, age-related macular degeneration,
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corneal neovascularization and ocular allergy along with any disease or disorder that relates to
inflammation and related disorders.

The term "subject" is a mammal. The term "mammal” as used herein refers to any animal
classified as a mammal, including, without limitation, humans, domestic and farm animals, and
700, sports or pet animals such horses, pigs, cattle, sheep, dogs, primates, cats, rodents, and
ferrets, etc. In a preferred embodiment of the invention, the mammal is a human.

The term "antibody" is used in the broadest sense and specifically covers single
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies) specifically
binding a soluble CD26 of the present invention and antibody compositions with polyepitopic
specificity.

The term "antagonist” is used in the broadest sense and includes any molecule that
partially or fully blocks, inhibits, or neutralizes a biological activity of a soluble CD26 and/or
placental soluble CD26 disclosed herein. In a similar manner, the term "agonist” is used in the
broadest sense and includes any molecule that mimics a biological activity of a soluble CD26
and/or placental soluble CD26 disclosed herein. Suitable agonist or antagonist molecules
specifically include agonist or antagonist antibodies or antibody fragments, fragments or amino
acid sequence variants of soluble CD26 and/or placental soluble CD26.

The terms “specific binding”, "specifically binds” and "specific for" are used
interchangeably and indicate that the variable regions of the antibodies recognize and bind
sCD26 polypeptides exclusively (i.e., able to distinguish the polypeptide from other similar
polypeptides despite sequence identity, homology or similarity found in the family of
polypeptides), but may also interact with other proteins (for example, S. aureus protein A or
other antibodies in ELISA techniques) through interactions with sequences outside of the
variable region of the antibodies, and in particular, in the constant region of the molecule.
Screening assays to determine binding specificity of an antibody are well known and routinely
practiced in the art. Antibodies that recognize and bind fragments of the polypeptides of the
invention are also contemplated, provided that the antibodies are specific for full-length sCD26
polypeptides. In one embodiment, the antibody specifically binds to soluble CD26 without
significantly cross reacting with another antigen. In another embodiment the antibody is capable
of specifically binding to placental sCD26, more preferably the antibody does not specifically
bind to a soluble CD26 lacking the first 38 N-terminal amino acid residues. In yet another
embodiment, the antibody specifically binds to the dimer of soluble CD26 and/or placental
soluble CD26 but does not specifically bind to the monomer of soluble CD26 and/or placental
soluble CD26. In another embodiment, the antibody recognizes a region of 4 amino acids of
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placental sCD26, more preferably a region of 6 amino acids of placental sCD26, and most
preferably a region of 9 amino acids of placental sCD26.

The term "monoclonal antibody" as used herein refers to an antibody obtained [rom a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising
the population are identical except for possible naturally-occurring mutations that may be present
in minor amounts. Monoclonal antibodies are highly specific, being directed against a single
antigenic site. Furthermore, in contrast to conventional (polyclonal) antibody preparations which
typically include different antibodies directed against different determinants (epitopes), each
monoclonal antibody is directed against a single determinant on the antigen.

The monoclonal antibodies herein include hybrid and recombinant antibodies produced
by splicing a variable (including hypervariable) domain of an anti-sCD26 antibody with a
constant domain (e.g., "humanized" antibodies), or a light chain with a heavy chain, or a chain
from one species with a chain from another species, or fusions with heterologous proteins,
regardless of species of origin or immunoglobulin class or subclass designation, as well as
antibody fragments (e.g., Fab, F(ab"),, and Fv), so long as they exhibit the desired biological
activity.

Thus, the modifier "monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the monoclonal
antibodies to be used in accordance with the present invention may be made by the hybridoma
method first described by Kohler and Milstein, Nazure, 256:495 (1975), or may be made by
recombinant DNA methods such as described in U.S. Pat. No. 4,816,567. The "monoclonal
antibodies" may also be isolated from phage libraries generated using the techniques described in
McCafferty et al., Nature, 348:552-554 (1990), for example.

Generally lymphocytes which produce the desired antibody are fused with an
immortalized cell line using a sﬁitable fusing agent. Immortalized cell lines or hybridomas are
usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and human
origin. The hybridoma cells may be cultured in a suitable culture medium that preferably
contains one or more substances that inhibit the growth or survival of the unfused immortalized
cells. Preferred immortalized cell lines are those that fuse efficiently, support stable high level
expression of antibody by the selected antibody producing cells and are sensitive to a medium
such as HAT (hypoxanthine, aminopterin and thymidine). Examples of immortalized cell lines

are murine myeloma lines which can be obtained from the American Type Culture Collection.
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Human myeloma and mouse-human heteromyeloma cell lines have also been described for the
production of human monoclonal antibodies. (Kozbor, J. Immunol. 133:3001 (1984))

Monoclonal antibodies are obtained from a population of substantially homogeneous
antibodies, i.e., the individual antibodies comprising the population are identical except for
possible naturally-occurring mutations that may be present in minor amounts. Thus, the modifier
"monoclonal” indicates the character of the antibody as not being a mixture of discrete
antibodies.

"Humanized" forms of non-human (e.g., murine) antibodies are specific chimeric
immunoglobulins, immunoglobulin chains, or fragments thereof (such as Fv, Fab, Fab', F(ab'), or
other antigen-binding subsequences of antibodies) which contain minimal sequence derived from
non-human immunoglobulin. For the most part, humanized antibodies are human
immunoglobulins (recipient antibody) in which residues from a complementary determining
region (CDR) of the recipient are replaced by residues from a CDR of a non-human species
(donor antibody) such as mouse, rat, or rabbit having the desired specificity, affinity, and
capacity. In some instances, Fv framework region (FR) residues of the human immunoglobulin
are replaced by corresponding non-human residues. Furthermore, the humanized antibody may
comprise residues which are found neither in the recipient antibody nor in the imported CDR or
framework sequences. These modifications are made to further refine and optimize antibody
performance. In general, the humanized antibody will comprise substantially all of at least one,
and typically two, variable domains, in which all or substantially all of the CDR regions
correspond to those of a non-human immunoglobulin and all or substantially all of the FR
regions are those of a human immunoglobulin consensus sequence. The humanized antibody
optimally also will comprise at least a portion of an immunoglobulin constant region or domain
(Fc), typically that of a human immunoglobulin.

" Antibody fragments" is used in the broadest sense and comprise a portion of an intact
antibody, preferably the antigen binding or variable region of the intact antibody. Examples of
antibody fragments include Fab, Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies
(Zapata et al., Protein Eng. 8(10): 1057-1062, 1995); single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

Papain digestion of antibodies produces two identical antigen-binding fragments, called
"Fab" fragments, each with a single antigen-binding site, and a residual "Fc" fragment, a
designation reflecting the ability to crystallize readily. Pepsin treatment yields an F(ab'),

fragment that has two antigen-combining sites and is still capable of cross-linking antigen.
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"Ey" is the minimum antibody fragment which contains a complete antigen-recognition
and antigen-binding site. This region consists of a dimer of one heavy-chain and one light-chain
variable domain in tight, non-covalent association. It is in this configuration that the three CDRs
of each variable domain interact to define an antigen-binding site on the surface of the Vu-Vi
dimer. Collectively, the six CDRs confer antigen-binding specificity to the antibody. However,
even a single variable domain (or half of an Fv comprising only three CDRs specific for an
antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire
binding site.

The Fab fragment also contains the constant domain of the light chain and the first
constant domain (CH1) of the heavy chain. Fab fragments differ from Fab’ fragments by the
addition of a few residues at the carboxy terminus of the heavy chain CH1 domain including one
or more cysteines from the antibody hinge region. Fab'-SH is the designation herein for Fab' in
which the cysteine residue(s) of the constant domains bear a free thiol group. F(ab') antibody
fragments originally were produced as pairs of Fab' fragments which have hinge cysteines
between them. Other chemical couplings of antibody fragments are also known.

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be
assigned to one of two clearly distinct types, called kappa and lambda, based on the amino acid
sequences of their constant domains.

Depending on the amino acid sequence of the constant domain of their heavy chains,
immunoglobulins can be assigned to different classes. There are five major classes of
immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of these may be further divided into
subclasses (isotypes), e.g., IgG1, 1gG2, IgG3, IgG4, IgA, and IgA2.

"Single-chain Fv" or "sFv" antibody fragments comprise the Vi and Vi domains of
antibody, wherein these domains are present in a single polypeptide chain. Preferably, the Fv
polypeptide further comprises a polypeptide linker between the Vi and Vi domains which
enables the sFv to form the desired structure for antigen binding. For areview of sFv, see
Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore
eds., Springer-Verlag, New York, pp. 269-315 (1994).

The term "diabodies" refers to small antibody fragments with two antigen-binding sites,

which fragments comprise a heavy-chain variable domain (Vi) connected to a light-chain
variable domain (V1) in the same polypeptide chain (Vy-Vy). By using a linker that is too short
to allow pairing between the two domains on the same chain, the domains are forced to pair with

the complementary domains of another chain and create two antigen-binding sites. Diabodies
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are described more fully in, for example, EP 404,097, WO 93/11161; and Hollinger et al., Proc.
Natl. Acad. Sci. USA, 90:6444-6448, 1993.

An "isolated" antibody is one which has been identified and separated and/or recovered
from a component of its natural environment. Contaminant components of its natural
environment are materials which would interfere with diagnostic or therapeutic uses for the
antibody, and may include enzymes, hormones, and other proteinaceous or nonproteinaceous
solutes. In preferred embodiments, the antibody will be purified (1) to greater than 95% by
weight of antibody as determined by the Lowry method, and most preferably more than 99% by
weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino
acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under
reducing or nonreducing conditions using Coomassie blue or, preferably, silver stain. Isolated
antibody includes the antibody in situ within recombinant cells since at least one component of
the antibody's natural environment will not be present. Ordinarily, however, isolated antibody
will be prepared by at least one purification step.

The word "label" when used herein refers to a detectable compound or composition
which is conjugated directly or indirectly to the antibody so as to generate a "labeled" antibody.
The label may be detectable by itself (e.g., radioisotope labels or fluorescent labels) or, in the
case of an enzymatic label, may catalyze chemical alteration of a substrate compound or
composition which is detectable.

The term "prognosis” is used herein to refer to the prediction of the likelihood of cancer-
attributable death or progression, including recurrence, metastatic spread, and drug resistance, of
a neoplastic disease, such as breast cancer, or head and neck cancer. The term “prediction” is
used herein to refer to the likelihood that a patient will respond either favorably or unfavorably to
a drug or set of drugs, and also the extent of those responses, or that a patient will survive,
following surgical removal of the primary tumor and/or chemotherapy for a certain period of
time without cancer recurrence. The predictive methods of the present invention can be used
clinically to make treatment decisions by choosing the most appropriate treatment modalities for
any particular patient. The predictive methods of the present invention are valuable tools in
predicting if a patient is likely to respond favorably to a treatment regimen, such as surgical
intervention, chemotherapy with a given drug or drug combination, and/or radiation therapy, or
whether long-term survival of the patient, following surgery and/or termination of chemotherapy
or other treatment modalities is likely.

The term “effective amount” or “therapeutically effective amount” refers to an amount of
a drug effective to treat and/or prevent a disease, disorder or unwanted physiological condition in
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amammal. In the present invention, an “effective amount” of sCD26 and/or placental sCD26
may prevent, reduce, slow down or delay the onset of a disease or disorder such as cancer and
inflammatory diseases, prevent or inhibit (i.e., slow to some extent and preferably stop) the
development of a disease or a disorder such as cancer and inflammatory diseases; and/or relieve,
to some extent, one or more of the symptoms associated with a disease or a disorder such as
cancer and inflammatory diseases.

B. Detailed Description

The monoclonal antibody used in the method of the present invention may be prepared
using procedures known in the art.

Decidual leukocytes were isolated from samples of decidual tissues according to the
methods described in King et al. (Hum. Immunol., 24(3); 195-205(1989) and the levels of VEGF
produced by decidual leukocytes were measured using ELISA. The decidual leukocytes were
then co-cultured with fetal trophoblast cells. The levels of VEGF were measured in the co-
culture system using ELISA. Since the supernatant from cultured fetal trophoblast cells contains
the placental sCD26, it was collected and concentrated before being used as an immunogen in
mice for generating monoclonal antibody. The monoclonal antibody specific for the placental
sCD26 was then prepared according to the procedures described in the manufacturer's instruction
manual (StemCell Technologies, Canada, CLONACELL™-HY). The monoclonal antibodies
from the hybridoma cells were screened for their ability to inhibit the function of placental
sCD26. One of these antibodies was then immobilized onto a commercial agarose bead column
and used to extract the placental sCD26 from the supernatant of cultured fetal trophoblast cells.
The purified sCD26 was then separated on an SDS-polyacrylamide gel using gel electrophoresis
and visualized by silver staining method and confirmed as placental sCD26, which lacks the first
28 N-terminal residues of the membrane CD26, by amino acid sequencing.

The isolated human placental sCD26, which lacks the first 28 N-terminal residues of the
human membrane CD26, showedlinhibitit)n of VEGF activity and IL-2 activity. Furthermore,
anti-placental sCD26 antibody was shown to block the inhibition of VEGF activity and IL-2
activity by placental sCD26.

Autoimmune diseases, such as rheumatoid arthritis, are associated with the presence of
inflammatory agents such as IL-2. Some of the pro-inflammatory cytokines in rheumatoid
arthritis also cause the production of VEGF, a growth factor that exacerbates the condition by
stimulating the growth of new blood vessels, which supply nutrients and oxygen to the

inflammatory cell mass found in arthritic joints. It has been reported that 75% of women with

20



10

15

20

30

WO 2006/026172 PCT/US2005/029330

rheumatoid arthritis who became pregnant had an improvement in their symptoms, which
generally lasted until the 4th month after delivery (Spector TD and Da Silva JA. (1992) A J
Reprod Immunol 28(3-4): 222-225; Olsen NJ and Kovacs WJ. (2002) J Gend Specif Med
5(4):28; Ostensen M and Villiger PM. (2002) Transpl Immunol 9(2-4):155-160 and Straub RH.,
Buttgereit F., and Cutolo M. (2005) Ann Rheum Dis 64(6):801). It has now been shown that the
presence of placental sCD26 in the periphery of pregnant women is capable of inhibiting VEGF.
Thus CD26 is a therapeutic agent for chronic inflammatory conditions such as rheumatoid
arthritis.

The invention provides methods of treatment, inhibition and prophylaxis by
administration to a subject of an effective amount of a compound or pharmaceutical composition
of the invention. In a preferred aspect, the compound is substantially purified (e.g., substantially
free from substances that limit its effect or produce undesired side-effects).

Various delivery systems are known and can be used to administer a sCD26 of the
invention, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells
capable of expressing the compound, receptor-mediated endocytosis (see, e.g., Wu and Wu, J.
Biol. Chem. 262:44294432 (1987)). Methods of introduction include but are not limited to
intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and
oral routes. The sCD26 or compositions thereof may be administered by any convenient route,
for example by infusion or bolus injection, by absorption through epithelial or mucocutaneous
linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together
with other biologically active agents. Administration can be systemic or local. In addition, it
may be desirable to introduce the pharmaceutical compounds or compositions of the invention
into the central nervous system by any suitable route, including intraventricular and intrathecal
injection; intraventricular injection may be facilitated by an intraventricular catheter, for
example, attached to a reservoir, such as an Ommaya reservoir. Pulmonary administration can
also be employed, e.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing
agent.

In a specific embodiment, it may be desirable to administer the pharmaceutical
compounds or compositions of the invention locally to the area in need of treatment; this may be
achieved by, for example, and not by way of limitation, local infusion during surgery, topical
application, e.g., in conjunction with a wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, or by means of an implant, said implant being of a porous,

non-porous, or gelatinous material, including membranes, such as sialastic membranes, or fibers.
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Preferably, when administering a protein, such as sCD26, including its antibody, of the
invention, care must be taken to use materials to which the protein does not absorb.

In another embodiment, the compound or composition can be delivered in a vesicle, in
particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al,, in Liposomes in
the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New
York, pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid.).

In yet another embodiment, the compound or composition can be delivered in a
controlled release system. In one embodiment, a pump may be used (see Langer, supra; Sefton,
CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et
al., N. Engl. . Med. 321:574 (1989)). In another embodiment, polymeric materials can be used
(see Medical Applications of Controlled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug Product Design and Performance,
Smolen and Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev.
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During et al., Ann.
Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet another embodiment,
a controlled release system can be placed in proximity of the therapeutic target, i.e., the brain,
thus requiring only a fraction of the systemic dose (see, e.g., Goodson, in Medical Applications
of Controlled Release, supra, vol. 2, pp. 115-138 (1984)).

Other controlled release systems are discussed in the review by Langer (Science
249:1527-1533 (1990)).

The formulations to be used for in vivo administration must be sterile. This is readily
accomplished by filtration through sterile filtration membranes, prior to or following
lyophilization and reconstitution.

The present invention also provides pharmaceutical compositions. Such compositions
comprise a therapeutically effective amount of a compound, and a pharmaceutically acceptable
carrier. In a specific embodiment, the term "pharmaceutically acceptable" means approved by a
regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or
other generally recognized pharmacopeia for use in animals, and more particularly in humans.
The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic is
administered. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and include buffers such as phosphate, citrate and other
organic acids; antioxidants including ascorbic acid; low molecular weight (less than about 10
residues) polypeptides; proteins, such as serum albumin, gelatin or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as glycine, glutamine,
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asparagine, arginine or lysine; monosaccharides, disaccharides and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol
or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as
TWEEN™. PLURONICS™ or PEG. Suitable pharmaceutical excipients also include starch,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol
monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol
and the like. Pharmaceutical carriers can be sterile liquids, such as water and oils, including
those of petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral
oil, sesame oil and the like. Water is a preferred carrier when the pharmaceutical composition is
administered intravenously. Saline solutions and aqueous dextrose and glycerol solutions can
also be employed as liquid carriers, particularly for injectable solutions. The composition, 1f
desired, can also contain minor amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions, suspensions, emulsion, tablets, pills,
capsules, powders, sustained-release formulations and the like. The composition can be
formulated as a suppository, with traditional binders and carriers such as triglycerides. Oral
formulation can include standard carriers such as pharmaceutical grades of mannitol, lactose,
starch, magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Examples
of suitable pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by
E.W. Martin. Such compositions will contain a therapeutically effective amount of the
compound, preferably in purified form, together with a suitable amount of carrier so as to
provide the form for proper administration to the patient. The formulation should suit the mode
of administration.

In one embodiment, the composition is formulated in accordance with routine procedures
as a pharmaceutical composition adapted for intravenous administration to human beings.
Typically, compositions for intravenous administration are solutions in sterile isotonic aqueous
buffer. Where necessary, the composition may also include a solubilizing agent and a local
anesthetic such as lignocaine to ease pain at the site of the injection. Generally, the ingredients
are supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent. Where the composition is to be
administered by infusion, it can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition is administered by injection, an
ampoule of sterile water for injection or saline can be provided so that the ingredients may be
mixed prior to administration.
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The compounds of the invention can be formulated as neutral or salt forms.
Pharmaceutically acceptable salts include those formed with anions such as those derived from
hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed with cations such
as those derived from sodium, potassium, ammonium, calcium, ferric hydroxides,
isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc.

Therapeutic compositions herein 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.

Dosages and desired drug concentrations of pharmaceutical compositions of the present
invention may vary depending on the particular use envisioned. The determination of the
appropriate dosage or route of administration is well within the skill of an ordinary physician.
Animal experiments provide reliable guidance for the determination of effective doses for human
therapy. Interspecies scaling of effective doses can be performed following the principles laid
down by Mordenti, J. and Chappell, W. "The use of interspecies scaling in toxicokinetics" In
Toxicokinetics and New Drug Development, Yacobi et al., Eds., Pergamon Press, New York
1989, pp. 42-96.

When in vivo administration of a sCD26 or agonist or antagonist thereof is employed,
normal dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body
weight or more per day, preferably about 1 mg/kg/day to 10 mg/kg/day, depending upon the
route of administration. Guidance as to particular dosages and methods of delivery is provided
in the literature; see, for example, U.S. Pat. Nos. 4,657,760; 5,206,344; or 5,225,212. It is
anticipated that different formulations will be effective for different treatment compounds and
different disorders, that administration targeting one organ or tissue, for example, may
necessitate delivery in a manner different from that to another organ or tissue.

Where sustained-release administration of a sCD26 is desired in a formulation with
release characteristics suitable for the treatment of any disease or disorder requiring
administration of the sCD26, microencapsulation of the sCD26 is contemplated.
Microencapsulation of recombinant proteins for sustained release has been successfully
performed with human growth hormone (thGH), interferon-(thIFN-), interleukin-2, and MN
rgp120. Johnson et al., Nat. Med., 2:795-799 (1996); Yasuda, Biomed. Ther., 27:1221-1223
(1993); Hora et al., Bio/Technologs 8:755-758 (1990); Cleland, "Design and Production of
Single Immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems," in

Vaccine Design: The Subunit and Adjuvant Approach, Powell and Newman, eds, (Plenum Press:
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New York, 1995), pp. 439-462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No.
5,654,010.

The sustained-release formulations of these proteins were developed using poly-lactic-
coglycolic acid (PLGA) polymer due to its biocompatibility and wide range of biodegradable
properties. The degradation products of PLGA, lactic and glycolic acids, can be cleared quickly
within the human body. Moreover, the degradability of this polymer can be adjusted from
months to years depending on its molecular weight and composition. Lewis, "Controlled release
of bioactive agents from lactide/glycolide polymer," in: M. Chasin and R. Langer (Eds.),
Biodegradable Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), pp. 141.

Labeled antibodies, and derivatives and analogs thereof, which specifically bind to a
polypeptide of interest can be used for diagnostic purposes to detect, diagnose, or monitor
diseases, disorders, and/or conditions associated with the aberrant expression and/or activity of a
polypeptide of the invention.

Antibodies of the invention can be used to assay protein levels in a biological sample
using classical immunohistological methods known to those of skill in the art (e.g., see Jalkanen,
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . Biol. 105:3087-3096 (1987)).
Other antibody-based methods useful for detecting protein gene expression include
immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and the
radioimmunoassay (RIA). Suitable antibody assay labels are known in the art and inélude
enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine (125 L 1I), carbon (14C),
sulfur (*°S), tritium (*H), indium (“2111), and technetium (99Tc); luminescent labels, such as

luminol; and fluorescent labels, such as fluorescein and rhodamine, and biotin.

Examples

1. Isolation of decidual leukocytes and fetal trophoblast cells

Decidual leukocytes

Samples were obtained from elective termination of first trimester pregnancies from
Addenbrookes Hospital, Cambridge, Massachusetts. Preparation of maternal decidual
leukocytes was carried out as described (King et al., Hum. Immunol., 24(3); 195-205(1989)) with
minor modifications.

Samples of decidual tissues were sorted by macroscopical examination and washed in
cold RPMI 1640 (Invitrogen, USA, Catalog No. 21875-034) for 10-20 minutes before being

minced into small pieces using surgical blades. Approximately 10 grams of minced tissue was
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digested in 25 ml of RPMI 1640 containing 10% fetal calf serum (FCS) (Harlan Sera-Lab, UK,
Catalog No. S-0001A), 2 ml of Collagenase (10 mg/ml, Sigma, U.S., Catalog No. C5138), and
0.5 ml DNAse I (3 mg/ml, Sigma D5025) at 37°C on a roller incubator for 30 minutes. The
sample tube was centrifuged briefly to pellet pieces of tissue and the cell-containing supernatant
was filtered through a 100 um filter (Becton Dickinson, USA, Catalog No. 352360). The flow-
through was centrifuged at 650 x g for 5 minutes to pellet cells. The supernatant was added back
to the tissue which had been passed through a 10 ml pipette a few times to further break up the
tissue. The mixture was incubated for another 10 minutes at 37°C. The sample tube was then
centrifuged briefly to pellet tissues and supernatant was filtered through 100 pm filter. F iltered
supernatant was centrifuged at 650 x g for 5 minutes to pellet the cells. The cell pellet was

resuspended in 15 ml of PBS (Current Protocols in Molecular Biology, Wiley Press, page 4.2.3,

1996) containing 2% FCS and 0.1% azide before being overlaid onto 15 ml of
LYMPHOPREP™, a ready-made, sterile and endotoxin tested solution suitable for the
purification of human mononuclear cells (Axis-Shield Diagnostics, Norway, Catalog No.
1114545). The tube was centrifuged at 710 x g for 20 minutes without brake and the cells at the
interface were collected and washed once in RPMI 1640 (10% FCS). Cells prepared in this way
usually consisted of approximately 60% NK cells (CD5G" CD167), 15-20% macrophages
(CD14"), 10% T cells and other stromal cells.

Fetal trophoblast cells

Fragments of placental tissue were identified macroscopically and washed in RPMI 1640
medium for a few minutes. The tissue was scraped using scalpel blades and then digested in 20
ml of prewarmed (37°C) 0.25% trypsin (Becton Dickinson, USA, Catalog No. 215240), 0.02%
EDTA for 8-9 minutes on a hotplate with stirring. 20 ml of HAMS F12 (LIFE Technologies,
USA, Catalog No. 074-90587) (20% NCS (Invitrogen, USA, Catalog No. 16010-167)) was
added to the solution to stop the trypsinization. The solution was then filtered through gauze and
centrifuged in 50 ml tubes at 450 x g to pellet the cells. The cell pellet was resuspended in 10 ml
of HAMS F12 and the cell solution was overlaid onto 10 ml of LYMPHOPREP™, a ready-
made, sterile and endotoxin tested solution suitable for the purification of human mononuclear
cells (Axis-Shield Diagnostics, Norway, Catalog No. 1114545), and centrifuged at 710 x g for 20
minutes. Cells at the interface were recovered and washed once with 10 ml of HAMS medium.
To deplete placental macrophages, the cell pellet was resuspended in 3 ml of HAMS and seeded
onto a petri dish and incubated for 20 minutes at 37°C. Cells in the supernatant were recovered

by being centrifuged at 600 x g for 5 minutes.
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2. Concentration of supernatant from cultured fetal trophoblast cells

Fetal trophoblast cells were isolated as described above. Cells were cultured in RPM-
11640 medium plus 10% fetal calf serum (FCS) at 1 x 10° cell/ml at 37°C overnight. The
supernatant was collected and centrifuged at 1,000 x g for 5 minutes to pellet the cell debris
before loaded onto a centrifugal filter device CENTRICON® (Millipore, YM-10) and centrifuged

at 2,000 x g for around 1 hour. The volume was usually reduced to 1/10 of the original volume.

3. Co-culture of decidual leukocytes with placental trophoblasts

This assay was used to determine the presence of sCD26 in the cultured trophoblasts
supernatant.

Decidual leukocytes and placental trophoblasts were isolated as described above. A
trophoblasts cell line, JEG, was cultured in RPMI-1640 medium (10% FCS) as negative control.
100 pl of leukocytes (3 x 10° cells/ml) were seeded in each well of a 96-well U-bottom plate
with or without 100 pl of the isolated trophoblasts or negative control cells JEG (1 x 10°
cells/ml). After overnight incubation, the culture supernatants were harvested and stored at —
70°C for later ELISA assay. 100 ul of each stored supernatant was thawed and used in a VEGF
ELISA assay (R&D, USA, Catalog No. DY293) according to the manufacturer’s instruction
manual.

Figure 1 shows the results of the assay. Lane 1 shows the VEGF produced by decidual
leukocytes that was detected in the culture supernatant by the VEGF ELISA assay. Lane 2
shows the disappearance of the VEGF in the culture supernatant when the decidual leukocytes
are co-cultured with the isolated trophoblasts in the same container. As a negative control, lane 3
shows the production of VEGF when the decidual leukocytes are co-cultured with the cell line
JEG. |

Accordingly, the inhibition of VEGF detection is specifically due to the co-culture with
the isolated trophoblasts. Lane 4 shows that the effect of trophoblasts on the detection of VEGF
can also be repeated by the addition of only the trophoblasts culture supernatant.

The assay result showed that sCD26, which abolishes the detection of VEGF in an

ELISA assay, was present in the cultured trophoblasts supernatant.
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4. Screening of anti-placental sCD26 monoclonal antibody produced by
mouse hybridoma

The spleen cells from the immunized mouse were fused with SP2/0 cells according to the
manufacturer’s procedure for generation of hybridoma (StemCell Technologies,
CLONACELL™-HY, Catalog No. 03800). After the hybridoma cells grew up, 100 ul of
supernatant from each hybridoma was used in the 96-well plate containing 50 pl of the
commonly used cell line U937 at 0.5 x 10° cells/ml (ATCC, CRL1593) plus 50 pl of fetal
trophoblast cell supernatant. U937 cell line was used since decidual leukocytes are rather
difficult to obtain. U937 also produces VEGF (see FIG. 2, lane 1) and similar to the results
shown above in Figure 1, the detection of VEGF is abolished when U937 was co-cultured with
trophoblasts supernatant (see FIG. 2, lane 2). Only the hybridoma which secrets the monoclonal
antibody specific for the VEGF inhibitor will reverse the inhibition of VEGF detection in this
assay. Accordingly, few of these hybridoma cells were successfully selected. One of these
antibodies, designated as CH15, was selected for further experiments. Figure 2, lane 3 shows
that when CH15 was added to the co-culture of U937 with trophoblasts supernatant, it restored
the VEGF production by U937. This indicates that CH15 binds to the sCD26 to block its activity
as shown by the detection of VEGF.

5. Purification of CH15, anti-placental sCD26 monoclonal antibody, and
immobilization onto agarose gel

Monoclonal antibody with specificity for placental sCD26 in the hybridoma cells culture
supernatant was purified by protein-A column. Half gram of protein-A sepharose (Sigma, USA,
Catalog No. P3391) powder was hydrated in 1 ml of PBS buffer (pH 7.4) and loaded into a
plastic column (Bio-Rad, USA, Catalog No. 732-1010). The column was washed with 10 ml of
PBS buffer (pH 8). The hybridoma supernatant was then passed through the protein-A column
slowly allowing antibody to bind to the protein-A. Afterwards, the protein-A column was
washed a few times with buffers and antibody was eluted from the column with 100 mM glycine

(pH 3) (Antibodies, Harlow, E. and Lane, D., Cold Springs Harbor Lab Press, 1988, p. 310).

6. Immunoprecipitation of placental sCD26 from fetal trophoblasts
supernatant

200 pg of CH15, a placental sCD26-specific antibody, was immobilized onto agarose gel
for sCD26 immunoprecipitation according the manufacturer’s instruction (SEIZE™ primary
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immunoprecipitation kit, Pierce Catalog No. 45335). Concentrated supernatant from cultured
fetal trophoblast cells was then incubated with the antibody-conjugated agarose gel for overnight
at 4 °C to allow antibody to bind placental sCD26. The agarose gel was then washed few times
with buffer and proteins were then eluted from antibody-conjugated agarose gel with elution

buffer.

7. Visualization of immunoprecipitated placental sCD26 on a
polyacrylamide gel

20 ul of eluted sample was mixed with 5 ul of gel loading dye and boiled for 5 minutes.
The sample was loaded into a 10% SDS polyacrylamide (SDS-PAGE) gel and electrophoresis

was run at 100 volts for 1.5 hours in Tris-Glycine buffer (Current Protocols in Molecular

Biology, Wiley Press, page A.2.5, 1996) with 2 mM mercaptoacetic acid (Sigma, USA, Catalog
No. T-6750). After the gel electrophoresis, the proteins in the gel were blotted to a PVDF
membrane (Bio-Rad, USA, Catalog No. 162-0185) in CAPS buffer (19 mM CAPS (Sigma,
USA, Catalog No. C-4142), 5 mM DTT (Sigma, USA, Catalog No. D9163), 10% Methanol, pH
11) at 50 volts for one hour. After blotting, the membrane was stained with Coomassie Blue R-
250 (Bio-Rad, USA, Catalog No. 161-0435) or stained by silver staining (Bio-Rad, USA,
Catalog No. 161-0449) according to the manufacturer's instructions. to visualize the
immunoprecipitated proteins by CH15. Figure 3 shows the protein bands visualized by silver
staining. Lanes 1, 2 and 3 are eluted fractions from the antibody-conjugated agaroée gel. Lanes
4,5 and 6 are eluted fractions from negative control. After staining, a protein band of
approximately 110 kDa, as shown in lanes 1-3, was cut out and sequenced.

The sequencing data identified the immunoprecipitated protein to be a soluble form of
placental CD26. Accordingly, the antibody CH15 specifically binds to the placental sCD26

present in the supernatant of cultured trophoblast cells.

8. Effect of placental sCD26 on the proliferation of human umbilical venous
endothelial cell HUVEC)

This assay is designed to determine whether placental sCD26 inhibits the proliferation of
human umbilical vein endothelial cells. The proliferation of HUVECs is a well documented
response to the stimulation by VEGF. Without the supply of VEGF, HUVECs in culture stop
growing and gradually die off. In this experiment, HUVECs were cultured in basic medium with
or without VEGF to show the dependence of HUVEC proliferation on VEGF (FIG. 11, lanes 1
and 2). Since HUVEC proliferation by VEGF stimulation is essential in angiogenesis, a test
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compound that results in a the inhibition of VEGF activity in the present assay can be said to
have anti-angiogenesis properties.

HUVECS were isolated as described with minor modification (Jaffe, E.A. et al, J. Clin.
Invest. 52(11): 2745-2756, 1973). Human umbilical cord was collected into 150 ml of PBS
buffer containing fungizone at 1 pg/ml (Gibco, USA, Catalog No. 15295-017). The cord was
washed with sterile PBS and the damaged ends were cut off with surgical blade. The vein was
located and cannulated with a sterile Kwill filling tube (Avon Medicals, UK, Catalog No. E910)
at both ends of the cord. The umbilical cord was tied up at the cannulated region with sterile
thread. The cord blood was then flushed out with 100 ml PBS and the 20 ml of PBS was gently
flushed back and forth between two 20 ml syringes (Becton Dickinson, USA, Catalog No.
300613). After flushing the cord thoroughly, the excess PBS was removed. 10 ml of
Collagenase solution was added at 10 pg/ml (Sigma, USA, Catalog No. C-9891) and the ends of
cannulas were plugged. The cord was then placed in prewarmed beaker containing PBS for 10
minutes. The Collagenase solution in the cord was gently flush back and forth between two
syringes and the flow-through was collected in a 50 ml centrifuge tube. The cord was then
washed with 10 ml of Medium-199 medium (Sigma, USA, Catalog No. M-7528) into the same
tube. The tube was centrifuged at 200 x g for 5 minutes to collect the HUVEC. The cells were
resuspended in 10 ml of Endothelial cell growth medium (PromoCell, USA, Catalog
No. C22010) and cultured in incubator at 37 oc.

To show the inhibition of VEGF activity by placental sCD26, VEGF was incubated with
placental sCD26 before adding to the culture of HUVECs. Cells were resuspended in Medium-
199 (Sigma, USA, Catalog No. M-7528) at 2 x 10° cells/ml and 50 pl of it was used per well in a
96-well flat bottom plate (Becton Dickinson, USA, Catalog No. 353072). VEGF was diluted in
Medium-199 medium to give 1 pg/ml. Digestion of VEGF by sCD26 was illustrated by
incubating VEGF (1 pg/ml) with equal volume of 10x concentrated trophoblasts supernatant at
37°C for one hour. After digestion, the VEGF solution was diluted to 20 ng/ml with assay
medium (Medium-199 plus 10%FCS and 10 mM HEPES) and 50 pl of it was placed per well.
As a control, VEGF (1 ng/ml) was incubated with anti-VEGF antibody (R&D MAB293, 10
1g/ml) at room temperature for one hour (FIG. 11, lane 4). After mixture of HUVEC and
VEGF, the plate was incubated at 37°C for three days before conducting the cell proliferation
assay (Promega, USA, Catalog No. G3580).

Figure 12(A) shows the first 15 amino acid sequence from the N-terminal of mature and

secreted VEGF-A. Figure 13 shows the amino acid sequence of the VEGF-A (SEQ ID NO: 7) as
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found in the Genebank (Accession number M32977). The recognition motif sequence alanine-
proline ("AP") for placental sCD26 in VEGF-A is underlined. The VEGF-A is cleaved by
placental sCD26 after the proline residue.

The result of this assay showed that once the VEGF is digested by placental sCD26, it
loses its activity in stimulating HUVEC proliferation (FIG 11, lane 3). Accordingly, placental

sCD26 has anti-angiogenesis property.

9. Inhibition of IL-2 activity by placental sCD26

CTLL-2 cells (ATCC, TIB214) constitutively express IL-2 receptors and depend entirely
on the presence of IL-2 for their growth. These cells are used in the present assay to show that
placental sCD26 is capable of inhibiting the IL-2. The activity of IL-2 is determined by
measuring the cell proliferation of CTLL-2 cells.

For this assay, CTLL-2 (0.1 x 106 cells/ml) was washed twice with RPMI-1640 and used
50 pl per well. Recombinant IL-2 (PromoCell, Germany, Catalog No. C-61201) was used at
final concentration 10 pg/ml. Treatment of IL-2 with placental sCD26 was done by mixing IL-2
(1 ng/ml) with equal volume of 10x concentrated trophoblasts supernatant for 1 hour at 37°C.
After treatment, the concentration of IL-2 was adjusted to 20 ng/ml and use 50 pul per well. Plate
was incubated at 37°C for 3 days before measuring cell proliferation at OD490 (Promega, USA,
Catalog No. G3580).

Figure 15 shows the results of this experiment. The cell proliferation of CTLL-2 cells
cultured in the absence and presence of IL-2 are shown in lanes 1 and 2, respectively. Without
the supply of IL-2, CTLL-2 cells die off quickly as shown in Figure 15, lane 1. IL-2 contains the
alanine-proline ("AP") motif recognized by placental sCD26 and is cleaved by placental sCD26
after the proline residue. The recognition motif sequence for placental sCD26 in IL-2 is
underlined in Figure 12(B). Figure 14 shows the amino acid sequence of the IL-2 (SEQ ID NO:
8) as found in the Genebank (Accession number V00564).

Lane 3 of Figure 15 shows that the treatment of IL-2 with placental sCD26 by incubating
IL-2 in the trophoblasts supernatant rendered IL-2 inactive as indicated by the loss of its activity
to stimulate CTLL-2 proliferation.

It is well known in the art that IL-2 is a pro-inflammation cytokine in human immune
system. Accordingly, a placental soluble CD26 has an anti-inflammatory property since it

inhibits the IL-2 activity.
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10. Inhibition of VEGF by soluble CD26 present in Pregnant women's blood
serum

Levels of sCD26 in serum from male, non-pregnant female and pregnant subjects were
compared by measuring how much each serum could mediate cleavage of exogenous VEGE.

Five millilitre of human blood was collected and centrifuged at 700 xg for 10 minutes.
The top layer serum was aliquoted and stored at —20°C for later use. Sera were thawed and
incubated with anti-placental sCD26 antibody CH15 at 10 pg/ml for 30 minutes before mixed
with VEGF at 0.1 ng/ml at 37°C overnight. VEGF ELISA was performed on these reaction
mixtures according the manufacturer's instruction manual R & D Systems, Inc.. The results are
shown in Figure 16.

Pregnant woman’s serum contains a factor that prevents the detection of VEGF in
ELISA. This factor can be neutralized by monoclonal antibody CH15 (comparing Lanes 3 and
4). Since CH15 is a specific antibody for placental sCD26, it is circulating sCD26 from the
placenta that prevents the detection of VEGF. This factor doesn’t exist in the serum of either
male or non-pregnant female blood (Lane 5 to 8).

Five millilitre of blood was collected from a pregnant woman at the 2™, 3" trimester and
5 months after her delivery. Sera were made and VEGF ELISA was performed as described
above. The results are shown in Figure 17. Sera from the 2" and 3" trimester of the pregnancy
contains placental sCD26 that prevents the detection of VEGF in ELISA (Lane 3 and 4). But 5
months after delivery, serum from the same woman no longer contains detectable activity of
placental sCD26.

In a blind test five millilitre of blood was collected from 20 individuals of either males or
females or pregnant females. Bach sample was marked only by a number. 300 pg/ml VEGF was
incubated overnight at 37°C with venous sera from male (n=7), non-pregnant female (n=5) and
pregnant female (n=7) volunteers and then VEGF levels were measured by ELISA by the
method set forth above. After the experiment, the results were matched to the records of
individual’s gender and pregnancy status. The results are shown in Figure 18. There were 7
samples collected from pregnant women and VEGF disappeared after incubated with these sera.
All the other sera, either from male or non-pregnant female, did not have this effect on VEGF.
The difference between non-pregnant and pregnant females was compared using the non-paired

Students t-test and was found to be significant (p<0.0001).
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WHAT IS CLAIMED IS:

L. A method of inhibiting VEGF activity, comprising contacting VEGF with an

effective amount of soluble CD26 or a biologically active variant of soluble CD26.

2. A method of inhibiting angiogenesis in a mammalian subject, comprising
administering to said subject a therapeutically effective amount of soluble CD26 or a

biologically active variant of soluble CD26.

3. A method of treating a disease or a condition associated with angiogenesis in a
mammalian subject, comprising administering to said subject a therapeutically effective amount

of soluble CD26 or a biologically active variant of soluble CD26.
4, The method of claim 3 wherein said disease is cancer.

5. The method of claim 4 wherein said cancer is selected from the group consisting
ol lymphoma, leukemia, breast cancer, colon cancer, squamous cell cancer, lung cancer, small-
cell lung cancer, non-small cell lung cancer, prostate cancer, hepatocellular cancer,
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer,
endometrial carcinoma, liver cancer, bladder cancer, cancer of the urinary tract, salivary gland
carcinoma, kidney cancer, vulval cancer, thyroid cancer, renal cancer, carcinoma, melanoma,

hepatic carcinoma and brain cancer.

0. The method of claim 3 wherein said condition is selected from the group
consisting of rheumatoid arthritis, macular degeneration, psoriasis, diabetic retinopathy, ocular
neovascular glaucoma, corneal graft rejection, vitamin A deficiency, Sjorgen's disease, acne
rosacea, mycobacterium infections, bacterial and fungal ulcers, Herpes simplex infections,
systemic lupus, osteoarthritis, ulcerative colitis, Crohn's disease, Osler-Weber Rendu and

haemorrhagic teleangiectasia.
7. The method of claim 2 or 3 wherein said mammalian subject is human.

8. The method according to claim 2 or 3, in which the soluble CD26 is administered
permucosally, orally, enterally, percutaneously, subcutaneously, transdermally, intravenously, by
aspiration, by suppository, by instillation, endoscopically, intratracheally, intralesionally,

intratumorally, intramuscularly or via mucous membranes such as in a nasal spray.
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9. A method of inactivating VEGF comprising cleaving said VEGF after a

recognition motif sequence.

10. The method of claim 9 wherein said recognition motif sequence comprises

alanine-proline.

11. A pharmaceutical composition comprising soluble CD26 or a pharmaceutically

acceptable salt thereof, together with at least one pharmaceutically acceptable carrier.

12. A method of inhibiting IL-2 activity, comprising contacting IL-2 with an effective

amount of soluble CD26 or a biologically active variant of soluble CD26.

13. A method of inactivating IL-2 comprising cleaving said IL-2 after a recognition
motif sequence.
14.  The method of claim 13 wherein said recognition motif sequence comprises

alanine-proline.

15. A method of inhibiting inflammation in a mammalian subject, comprising
administering to said subject a therapeutically effective amount of soluble CD20 or a

biologically active variant of soluble CD26.

16. A method for the treatment of an inflammatory, immune or autoimmune disease
in a mammalian subject, comprising administering to said subject a therapeutically effective

amount of soluble CD26 or a biologically active variant of soluble CD26.
17.  The method of claim 15 or 16 wherein said mammalian subject is human.

18.  The method according to claim 15 or 16, in which the soluble CD26 is
administered permucosally, orally, enterally, percutaneously, subcutaneously, transdermally,
intravenously, by aspiration, by suppository, by instillation, endoscopically, intratracheally,

intralesionally, intratumorally, intramuscularly or via mucous membranes such as in a nasal

spray.

19. The method of claim 16 wherein said inflammatory, immune or autoimmune
disease is selected from the group consisting of inflammatory bowel disease (such as Crohn's

disease and ulcerative colitis), systemic lupus erythematosus, theumatoid arthritis, juvenile
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chronic arthritis, gouty arthritis, rheumatoid spondylitis, spondyloarthropathies, systemic
sclerosis (scleroderma), idiopathic inflammatory myopathies (dermatomyositis, polymyositis),
Sj6gren's syndrome, Wegener's granulomatosis (WG), systemic vasculitis, sarcoidosis,
autoimmune hemolytic anemia (immune pancytopenia, paroxysmal nocturnal hemoglobinuria),
autoimmune thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated
thrombocytopenia), thyroiditis (Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyroiditis, atrophic thyroiditis), diabetes mellitus, autoimmune diabetes, immune-mediated renal
disease (glomerulonephritis, tubulointerstitial nephritis), kidney inflammation, demyelinating
diseases of the central and peripheral nervous systems such as multiple sclerosis, idiopathic
polyneuropathy, hepatobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D, E and
other nonhepatotropic viruses), autoimmune chronic active hepatitis, primary biliary cirrhosis,
granulomatous hepatitis, and sclerosing cholangitis, inflammatory and fibrotic lung diseases
(e.g., cystic fibrosis), gluten-sensitive enteropathy, Whipple's disease, autoimmune or immune-
mediated skin diseases including bullous skin diseases, erythema multiforme and contact
dermatitis, psoriasis, inflammatory skin diseases including atopic dermatitis, systemic
scleroderma and sclerosis, asthma, allergic diseases of the lung such as eosinophilic pneumonia,
idiopathic pulmonary fibrosis, chronic pulmonary inflammatory disease, and hypersensitivity
pneumonitis, transplantation associated diseases including graft rejection and graft-versus host
disease, ischemic reperfusion disorders including surgical tissue reperfusion injury, myocardial
ischemic conditions such as myocardial infarction, cardiac arrest, reperfusion after cardiac
surgery and constriction after percutaneous transluminal coronary angioplasty, stroke, and
abdominal aortic aneurysms, cerebral edema secondary to stroke, cranial trauma, hypovolemic
shock, asphyxia, adult respiratory distress syndrome, acute-lung injury, Behcet's Disease,
dermatomyositis, polymyositis, multiple sclerosis (MS), meningitis, encephalitis, uveiltis,
osteoarﬂlritis, lupus nephritis, diseases involving leukocyte diapedesis, central nervous system
(CNS) inflammatory disorder, Alzheimer's disease, multiple organ injury syndrome secondary to
septicaemia or trauma, alcoholic hepatitis, bacterial pneumonia, antigen-antibody complex
mediated diseases including glomerulonephritis, sepsis, sarcoidosis, immunopathologic
responses to tissue/organ transplantation, inflammations of the lung, including pleurisy,
alveolitis, vasculitis, pneumonia, chronic bronchitis, bronchiectasis, diffuse panbronchiolitis,

hypersensitivity pneumonitis, idiopathic pulmonary fibrosis (IPF), and cystic fibrosis.

20.  The method of claim 16 wherein said inflammatory or autoimmune disease is

selected from the group consisting of rheumatoid arthritis (RA), psoriasis, rheumatoid
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spondylitis, gouty arthritis, autoimmune diabetes, autoimmune hepatitis, multiple sclerosis (MS),
asthma, systemic lupus erythematosus, Wegener's granulomatosis (WG), kidney inflammation,
lupus nephritis, chronic pulmonary inflammatory disease, inflammatory bowel disease (IBD),
Alzheimer’s disease, diabetic retinopathy, age-related macular degeneration, corneal

neovascularization and ocular allergy.

21. The method of claims 1, 2, 3, 12, 15 or 16 wherein said soluble CD26 is placental

soluble CD26.

22, An antagonist antibody that specifically binds to and inhibits soluble CD26 or a

biologically active variant of soluble CD26.

23.  The antibody of claim 22 wherein said soluble CD20 is placental soluble CD26
and said biologically active variant of soluble CD26 is biologically active variant of placental

soluble CD26.

24.  The antibody of claim 22 or 23 wherein said soluble CD26, said placental soluble
CD26, said biologically active variant of soluble CD26 or said biologically active variant of

placental soluble CD26 is a dimer.
25.  The antibody of Claim 22 or 23 which is a monoclonal antibody.
26.  The antibody of Claim 22 or 23 which is a humanized antibody.
27.  The antibody of Claim 22 or 23 which is an antibody fragment
28.  The antibody of Claim 22 or 23 which is labeled.
29. A hybridoma cell which produces the antibody of claim 22.

30.  The use of soluble CD26 for the manufacture of a pharmaceutical composition for

the treatment of a disease or a condition associated with angiogenesis in a mammalian subject.

31.  The use of soluble CD26 for the manufacture of a pharmaceutical composition
wherein the patient has been diagnosed with or is a risk of developing a condition selected from
cancer, macular degeneration ocular neovascular glaucoma; diabetic retinopathy; corneal graft
rejection; vitamin A deficiency; Sjorgen's disease; acne rosacea; mycobacterium infections;

bacterial and fungal ulcers; Herpes simplex infections; systemic lupus; rheumatoid arthritis;
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osteoarthritis; psoriasis; chronic inflammatory diseases (e.g., ulcerative colitis, Crohn's disease);

hereditary diseases such as Osler-Weber Rendu disease and haemorrhagic teleangiectasia.

32.  The use of soluble CD26 for the manufacture of a pharmaceutical composition for
the treatment of a disease or a condition associated with inflammatory, immune or autoimmune

disease in a mammalian subject.

33.  The use of soluble CD26 for the manufacture of a pharmaceutical composition
wherein the patient has been diagnosed with or is a risk of developing a condition selected from
rheumatoid arthritis (RA), psoriasis, theumatoid spondylitis, gouty arthritis; autoimmune
diabetes, autoimmune hepatitis; multiple sclerosis (MS), asthma, systemic lupus erythematosus,
Wegener's granulomatosis (WG), kidney inflammation, fupus nephritis, chronic pulmonary
inflammatory disease, inflammatory bowel disease (IBD), Alzheimer’s disease and ocular

allergy.
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FIGURE 1
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FIGURE 2
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FIGURE 3

Lanes 1, 2, 3: Eluted fractions from a column ifnmobilized with
antibody CH15

‘Lanes 4, 5, 6: Eluted fractions from a negative control column
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FIGURE'5

ATGAAGACAC
ATCACCGTGC
AAAACTTACA
AGATGGATTT
GCTGAATATG
TCTATCAATG
GTGAAGCAAT
CAGCTGATTA
GGTCATAAAT
CCAAGTTACA
TGGGTTTATG
ACTTTTTTAG
TACTCTGATG
GCTGTGAATC
AATGCAACTT
TGTGATGTGA
AACTATTCGG
GTGGCACGGC
GRACCTCATT
TACAGACACA
ACCTGGGAAG
GAATATAAAG
AAAGTGACAT
TTCAGTAAAG
ACTCTACACA
GATAAAATGC
GAAACAAAAT
CCTCTACTAT
CTGAACTGGG
AGAGGAAGTG
TTTGAAGTTG
AACAAACGAA
GGATCGGGAA
TACTATGACT
GACCATTACA
CTCCTTATTC
AAAGCCCTGG
GGAATAGCTA
CAATGTTTCT
CATTTTTGTT
ACACTCAAAT
AGTAGGGACT
GGGTTTTATT
TTTATGGAGG
GTTCAAATGT
GCAGGGACAG
GTCCAAGCAT
CACGAGACTG
CGAAAGCACT
ARACTGCCAG
GCAAGGGTGA
TGARAGAGGC
AATATTTGTA
TTCTTTGAGT
GAACATAARA
CAGTCATTTA

CGTGGAAGAT
CCGTGGTTCT
CTCTAACTGA
CAGATCATGA
GAAACAGCTC
ATTATTCAAT
GGAGGCATTC
CAGAAGAGAG
TGGCATATGT
GAATCACATG
AAGAGGAAGT
CATATGCCCA
AGTCACTGCA
CAACTGTAAA
CCATACAAAT
CATGGGCAAC
TCATGGATAT
AACACATTGA
TTACCCTTGA
TTTGCTATTT
TCATCGGGAT
GAATGCCAGG
GCCTCAGTTG
AGGCGAAGTA
GCAGCGTGAA
TGCAGAATGT
TTTGGTATCA
TAGATGTGTA
CCACTTACCT
GTTACCAAGG
AAGATCAAAT
TTGCAATTTG
GTGGCGTGTT
CAGTGTACAC
GAAATTCAAC
ATGGAACAGC
TCGATGTTGG
GCAGCACAGC
CTTTACCTTA
TTCATTATCT
CAAGAAACTT
TCTGTCTTCA
GTTTAAAATC
CTTTGCATAG
TGTTCTCTTC
GATAAGAGGG
ACCAACACGA
GCACAGTTTT
GACTTCTAAG
CAACGCAGCC
TGGGAAAGCA
AGCTTGAAAC
TCACAAATCT
GTCTTAATTA
TACAATGTTA
ATAAATGTGC

TCTTCTGGGA
GCTGAACAAA
TTACTTAAAA
ATATCTCTAC
AGTTTTCTTG
ATCTCCTGAT
CTACACAGCT
GATTCCAAAC
TTGGAACAAT
GACGGGGAAR
CTTCAGTGCC
ATTTAACGAC
GTACCCARAAG
GTTCTTTGTT
CACTGCTCCT
ACAAGAAAGA
TTGTGACTAT
AATGAGTACT
TEETAATAGC
CCAAATAGAT
AGAAGCTCTA
AGGAAGGAAT
TGAGCTGAAT
TTATCAGCTG
TGATAAAGGG
CCAGATGCCC
GATGATCTTG
TGCAGGCCCA
TGCARGCACA
AGATAAGATC
TGAAGCAGCC
GGGCTGGTCA
CAAGTGTGGA
AGAACGTTAC
AGTCATGAGC
AGATGATAAC
AGTGGATTTC
ACACCAACAT
GCACCTCAAA
CAAAACTGCA
AAGGTTACCT
CAACAGATTA
ATTTCTGCAT
ATTCCCTGAG
TTTARAGGGA
ATTAGGGAGA
GCAGGCTACT
CTGAGAAAGA
TARACCACAG
CCCAGGTGCC
TTGTAAATGT
TGAGATGTGA
TAACTTGAAG
AAAGAATATT
TGTATTATTA
CTTCATTTTT

CTGCTGGGTG
GGCACAGATG
AATACTTATA
AAACAAGAAA
GAGAACAGTA
GGGCAGTTTA
TCATATGACA
AACACACAGT
GACATTTATG
GAAGATATAA
TACTCTGCTC
ACAGAAGTCC
ACTGTACGGG
GTAAATACAG
GCTTCTATGT
ATTTCTTTGC
GATGAATCCA
ACTGGCTGGG
TTCTACAAGA
AAAAAAGACT
ACCAGTGATT
CTTTATAAAA
CCGGAAAGGT
AGATGTTCCG
CTGAGAGTCC
TCCAAAAAAC
CCTCCTCATT
TGTAGTCARA
GAAAACATTA
ATGCATGCAA
AGACAATTTT
TATGGAGGGT
ATAGCCGTGG
ATGGGTCTCC
AGAGCTGAAA
GTTCACTTTC
CAGGCAATGT
ATATATACCC
ATACCATGCC
CTGTCAAGAT
TTGTTCCCAA
TTACCTTACA
CAGCTGCTGA
CAGGATTTITA
TGGCAAGATG
GAAGATAGCA
GTCAGCTCCC
CTATTCAAAC
CAGTTGAAAG
AGTTATGGCT
GCTTTTAARA
ACACATCAGC
GAGTCCTTGC
TTAACTTCCT
TTCCCATTCT
TC
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CTGCTGCGCT
ATGCTACAGC
GACTGAAGTT
ATAATATCIT
CATTTGATGA
TTCTCTTAGA
TTTATGATTT
GGGTCACATG
TTAAAATTGA
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ACTCTCTCAG
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AGTGGCTCAG
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GGTATACTGA
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GAAGTTTGAA
AACAACAAAT
ATCTTTTTCT
TGGGCAGTGA
GGGCATGGCT
CTCGGAGAAG
AGTCTCAGGA
ACTCCARAGA
ATAGGTGCTA
AAAAATACTG
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ATCAATTTTT
TGGACTCATT
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TGTCACCATC 60
TGACAGTCGC 120
ATACTCCTTA 180
GGTATTCAAT 240
GTTTGGACAT 300
ATACAACTAC 360
AAATAARAGG 420
GTCACCAGTG 480
ACCAAATTTA 540
AATAACTGAC 600
TCCAAACGGC 660
ATACTCCTTC 720
AAAGGCAGGA 780
CTCAGTCACC 840
TCACTACTTG 900
GAGGATTCAG 960
GAACTGCTTA 1020
TAGGCCTTCA 1080
TGAAGAAGGT 1140
TACAAAAGGC 1200
CATTAGTAAT 1260
TGACTATACA 1320
TTCTGTGTCA 1380
GCCCCTCTAT 1440
TTCAGCTTTG 1500
TATTTTGAAT 1560
CAAGAAATAT 1620
TGTCTTCAGA 1680
CTTTGATGGC 1740
ACTGGGAACA 1800
ATTTGTGGAC 1860
AATGGTCCTG 1920
CCGGTGGGAG 1980
AGACAACCTT 2040
AGTTGAGTAC 2100
TCAGATCTCC 2160
TGAAGACCAT 2220
CTTCATAAAA 2280
TATTAAAACT 2340
TTTAAAATAC 2400
TATCATCTTA 2460
TTATCCGGTC 2520
AGGAATTGTT 2580
AACTGGACTG 2640
TGTCACTAGG 2700
GGGAACCCAA 2760
AGCTGTTCAC 2820
AATCAAATAT 2880
AATGTAAGGG 2940
CAAAAACACA 3000
ATGTTCCTAG 3060
AAAAGATGAA 3120
CTTATTTCAT 3180
TTAAAAAATG 3240
GAATTTCTCC 3300
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FIGURE 6

Met Lys Thr Pro Trp Lys Ile Leu Leu Gly Leu Leu Gly Ala Ala Ala
1 5 10 15
Leu val Thr Ile Ile Thr Val Pro Val Val Leu Leu Asn Lys Gly Thr
20 25 30
Asp Asp Ala Thr Ala Asp Ser Arg Lys Thr Tyr Thr Leu Thr Asp Tyr
35 40 45
Leu Lys Asn Thr Tyr Arg Leu Lys Leu Tyr Ser Leu Arg Trp Ile Ser
50 55 60
Asp His Glu Tyr Leu Tyr Lys Gln Glu Asn Asn Ile Leu Val Phe Asn
65 70 75 80
Ala Glu Tyr Gly Asn Ser Ser Val Phe Leu Glu Asn Ser Thr Phe Asp
85 90 95
Glu Phe Gly His Ser Ile Asn Asp Tyr Ser Ile Ser Pro Asp Gly Gln
100 105 110
Phe Tle Leu Leu Glu Tyr Asn Tyr Val Lys Gln Trp Arg His Ser Tyr
115 120 125
Thr Ala Ser Tyr Asp Ile Tyr Asp Leu Asn Lys Arg Gln Leu Ile Thr
130 135 140
@Glu Glu Arg Ile Pro Asn Asn Thr Gln Trp Val Thr Trp Ser Pro Val
145 150 155 160
Gly His Lys Leu Ala Tyr Val Trp Asn Asn Asp Ile Tyr val Lys Ile
165 170 175
Glu Pro Asn Leu Pro Ser Tyr Arg Ile Thr Trp Thr Gly Lys Glu Asp
180 185 190
Ile Ile Tyr Asn Gly Ile Thr Asp Trp Val Tyr Glu Glu Glu Val Phe
195 200 205
Ser Ala Tyr Ser Ala Leu Trp Trp Ser Pro Asn Gly Thr Phe Leu Ala
210 215 220
Tyr Ala Gln Phe Asn Asp Thr Glu Val Pro Leu Ile Glu Tyr Ser Phe
225 230 235 240
Tyr Ser Asp Glu Ser Leu Gln Tyr Pro Lys Thr Val Arg Val Pro Tyr
245 250 255
Pro Lys Ala Gly Ala Val Asn Pro Thr Val Lys Phe Phe Val Val Asn
: 260 265 270
Thr Asp Ser Leu Ser Ser Val Thr Asn Ala Thr Ser Ile Gln Ile Thr
275 280 : 285
Ala Pro Ala Ser Met Leu Ile Gly Asp His Tyr Leu Cys Asp Val Thr
290 295 300
Trp Ala Thr Gln Glu Arg Ile Ser Leu Gln Trp Leu Arg Arg Ile Gln
305 310 315 320
Asn Tyr Ser Val Met Asp Ile Cys Asp Tyr Asp Glu Ser Ser Gly Arg
325 - 330 335
Trp Asn Cys Leu Val Ala Arg Gln His Ile Glu Met Ser Thr Thr Gly
340 345 350
Trp Val Gly Arg Phe Arg Pro Ser Glu Pro His Phe Thr Leu Asp Gly
355 360 365
Asn Ser Phe Tyr Lys Ile Ile Ser Asn Glu Glu Gly Tyr Arg His Ile
370 375 380
Cys Tyr Phe Gln Ile Asp Lys Lys Asp Cys Thr Phe Ile Thr Lys Gly
385 390 395 400
Thr Trp Glu Val Ile Gly Ile Glu Ala Leu Thr Ser Asp Tyr Leu Tyr
405 410 415
Tyr Ile Ser Asn Glu Tyr Lys Gly Met Pro Gly Gly Arg Asn Leu Tyr
420 425 430
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FIGURE 6 (cont')

Lys Ile Gln Leu Ile Asp Tyr Thr Lys Val Thr Cys Leu Ser Cys Glu
435 440 445
Leu Asn Pro Glu Arg Cys Gln Tyr Tyr Ser Val Ser Phe Ser Lys Glu
450 455 460
Ala Lys Tyr Tyr Gln Leu Arg Cys Ser Gly Pro Gly Leu Pro Leu Tyr
465 470 475 480
Thr Leu His Ser Ser Val Asn Asp Lys Gly Leu Arg Val Leu Glu Asp
485 490 495
Asn Ser Ala Leu Asp Lys Met Leu Gln Asn Val Gln Met Pro Ser Lys
500 505 510
Lys Leu Asp Phe Ile Ile Leu Asn Glu Thr Lys Phe Trp Tyr Gln Met
515 520 525
Ile Leu Pro Pro His Phe Asp Lys Ser Lys Lys Tyr Pro Leu Leu Leu
530 535 540
Asp Val Tyr Ala Gly Pro Cys Ser Gln Lys Ala Asp Thr Val Phe Arg
545 550 555 560
Leu Asn Trp Ala Thr Tyr Leu Ala Ser Thr Glu Asn Ile Ile Val Ala
565 570 575
Ser Phe Asp Gly Arg Gly Ser Gly Tyr Gln Gly Asp Lys Ile Met His
580 585 590
Ala Ile Asn Arg Arg Leu Gly Thr Phe Glu Val Glu Asp Gln Ile Glu
595 600 605
Ala Ala Arg Gln Phe Ser Lys Met Gly Phe Val Asp Asn Lys Arg Ile
610 615 620
Ala Ile Trp Gly Trp Ser Tyr Gly Gly Tyr Val Thr Ser Met Val Leu
625 630 635 640
Gly Ser Gly Ser Gly Val Phe Lys Cys Gly Ile Ala Val Ala Pro Val
645 650 655
Ser Arg Trp Glu Tyr Tyr Asp Ser Val Tyr Thr Glu Arg Tyr Met Gly
660 665 670
Leu Pro Thr Pro Glu Asp Asn Leu Asp His Tyr Arg Asn Ser Thr Val
675 680 685
Met Ser Arg Ala Glu Asn Phe Lys Gln Val Glu Tyr Leu Leu Ile His
690 " 695 700
Gly Thr Ala Asp Asp Asn Val His Phe Gln Gln Ser Ala Gln Ile Ser
705 710 715 720
Lys Ala Leu Val Asp Val Gly Val Asp Phe Gln Ala Met Trp Tyr Thr
725 730 735
Asp Glu Asp His Gly Ile Ala Ser Ser Thr Ala His Gln His Ile Tyr
740 745 750
Thr His Met Ser His Phe Ile Lys Gln Cys Phe Ser Leu Pro
755 760 765
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FIGURE 7

AACAAAGGCA
TTAAAAAATA
CTCTACAAAC
TTCTTGGAGA
CCTGATGGGC
ACAGCTTCAT
CCAAACAACA
AACAATGACA
GCGGAAAGAAG
AGTGCCTACT
AACGACACAG
CCAAAGACTG
TTTGTTGTAR
GCTCCTGCTT
GAAAGAATTT
GACTATGATG
AGTACTACTG
AATAGCTTCT
ATAGATAAAA
GCTCTAACCA
AGGAATCTTT
CTGAATCCGG
CAGCTGAGAT
AAAGGGCTGA
ATGCCCTCCA
ATCTTGCCTC
GGCCCATGTA
AGCACAGAAA
ARGATCATGC
GCAGCCAGAC
TGGTCATATG
TGTGGAATAG
' CGTTACATGG
ATGAGCAGAG
GATAACGTTC
GATTTCCAGG
CAACATATAT

CAGATGATGC
CTTATAGACT
ARGAAAATARA
ACAGTACATT
AGTTTATTCT
ATGACATTTA
CACAGTGGGT
TTTATGTTAA
ATATAATATA
CTGCTCTGTG
AAGTCCCACT
TACGGGTTCC
ATACAGACTC
CTATGTTGAT
CTTTGCAGTG
AATCCAGTGG
GCTGGGTTGG
ACAAGATCAT
ARAGACTGCAC
GTGATTATCT
ATAARAATCCA
AAAGGTGTCA
GTTCCGGTCC
GAGTCCTGGA
AAAANCTGGA
CTCATTTTGA
GTCAAAAAGC
ACATTATAGT
ATGCAATCAA
AATTTTCAAA
GAGGGTACGT
CCGETGGCGCC
GTCTCCCAAC
CTGAAAATTT
ACTTTCAGCA
CAATGTGGTA
ATACCCACAT

TACAGCTGAC
GAAGTTATAC
TATCTTGGTA
TGATGAGTTT
CTTAGAATAC
TGATTTAAAT
CACATGGTCA
AATTGAACCA
TAATGGAATA
GTGGTCTCCA
TATTGAATAC
ATATCCAAAG
TCTCAGCTCA
AGGGGATCAC
GCTCAGGAGG
AAGATGGAAC
AAGATTTAGG
CAGCAATGAA
ATTTATTACA
ATACTACATT
ACTTATTGAC
GTACTATTCT
TGGTCTGCCC
AGACAATTCA
CTTCATTATT
TAAATCCAAG
AGACACTGTC
AGCTAGCTTT
CAGAAGACTG
AATGGGATTT
AACCTCAATG
TGTATCCCGG
TCCAGAAGAC
TAAACAAGTT
GTCAGCTCAG
TACTGATGAA
GAGCCACTTC

AGTCGCAAAA
TCCTTAAGAT
TTCAATGCTG
GGACATTCTA
AACTACGTGA
AAAAGGCAGC
CCAGTGGGTC
AATTTACCAA
ACTGACTGGG
AACGGCACTT
TCCTTCTACT
GCAGGAGCTG
GTCACCAATG
TACTTGTGTG
ATTCAGAACT
TGCTTAGTGG
CCTTCAGAAC
GAAGGTTACA
AAAGGCACCT
AGTAATGAAT
TATACAAAAG
GTGTCATTCA
CTCTATACTC
GCTTTGGATA
TTGAATGAAA
AAATATCCTC
TTCAGACTGA
GATGGCAGAG
GGAACATTTG
GTGGACAACA
GTCCTGGGAT
TGGGAGTACT
AACCTTGACC
GAGTACCTCC
ATCTCCAAAG
GACCATGGAA
ATAAAACAAT
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AACTGATTAC
TCATGAATAT
CAGCTCAGTT
TTCAATATCT
GCATTCCTAC
AGAGAGGATT
ATATGTTTGG
CACATGGACG
GGAAGTCTTC
TGCCCAATTT
ACTGCAGTAC
TGTAAAGTTC
ACAAATCACT
GGCAACACAA
GGATATTTGT
CATTGAAATG
CCTTGATGGT
CTATTTCCAA
CGGGATAGAA
GCCAGGAGGA
CAGTTGTGAG
GAAGTATTAT
CGTGAATGAT
GAATGTCCAG
GTATCAGATG
TGTGTATGCA
TTACCTTGCA
CCAAGGAGAT
TCAAATTGAA
AATTTGGGGC
CGTGTTCAAG
GTACACAGAA
TTCAACAGTC
AACAGCAGAT
TGTTGGAGTG
CACAGCACAC
ACCTTAG
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FIGURE 8

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

Arg Trp Ile Ser Asp His Glu Tyr Leu Tyr Lys Gln Glu Asn Asn Ile
35 40 45
Leu Val Phe Asn Ala Glu Tyr Gly Asn Ser Ser Val Phe Leu Glu Asn
50 55 60
Ser Thr Phe Asp Glu Phe Gly His Ser Ile Asn Asp Tyr Ser Ile Ser
65 70 75 80
Pro Asp Gly Gln Phe Ile Leu Leu Glu Tyr Asn Tyr Val Lys Gln Trp
85 90 95
Arg His Ser Tyr Thr Ala Ser Tyr Asp Ile Tyr Asp Leu Asn Lys Arg
100 105 110
Gln Leu Ile Thr Glu Glu Arg Ile Pro Asn Asn Thr Gln Trp Val Thr
115 120 125
Trp Ser Pro Val Gly His Lys Leu Ala Tyr Val Trp Asn Asn Asp Ile
130 135 140
Tyr Val Lys Ile Glu Pro Asn Leu Pro Ser Tyr Arg Ile Thr Trp Thr
145 150 155 160
Gly Lys Glu Asp Ile Ile Tyr Asn Gly Ile Thr Asp Trp Val Tyr Glu
165 170 175
Glu Glu Val Phe Ser Ala Tyr Ser Ala Leu Trp Trp Ser Pro Asn Gly
180 185 190
Thr Phe Leu Ala Tyr Ala Gln Phe Asn Asp Thr Glu Val Pro Leu Ile
195 200 205
Glu Tyr Ser Phe Tyr Ser Asp Glu Ser Leu Gln Tyr Pro Lys Thr val
210 215 220
Arg Val Pro Tyr Pro Lys Ala Gly Ala Val Asn Pro Thr val Lys Phe
225 230 235 240
Phe Val Val Asn Thr Asp Ser Leu Ser Ser Val Thr Asn Ala Thr Ser
245 250 255
Ile Gln Ile Thr Ala Pro Ala Ser Met Leu Ile Gly Asp His Tyr Leu
) 260 265 270
Cys Asp Val Thr Trp Ala Thr Gln Glu Arg Ile Ser Leu Gln Trp Leu
275 280 285
Arg Arg Ile Gln Asn Tyr Ser Val Met Asp Ile Cys Asp Tyr Asp Glu
290 295 ‘ 300
Ser Ser Gly Arg Trp Asn Cys Leu Val Ala Arg Gln His Ile Glu Met
305 310 315 320
Ser Thr Thr Gly Trp Val Gly Arg Phe Arg Pro Ser Glu Pro His Phe
325 330 335
Thr Leu Asp Gly Asn Ser Phe Tyr Lys Ile Ile Ser Asn Glu Glu Gly
340 345 . 350
Tyr Arg His Ile Cys Tyr Phe Gln Ile Asp Lys Lys Asp Cys Thr Phe.
355 ° 360 365
Tle Thr Lys Gly Thr Trp Glu Val Ile Gly Ile Glu Ala Leu Thr Ser
370 375 380
Asp Tyr Leu Tyr Tyr Ile Ser Asn Glu Tyr Lys Gly Met Pro Gly Gly
385 390 395 400
Arg Asn Leu Tyr Lys Ile Gln Leu Ile Asp Tyr Thr Lys vVal Thr Cys
405 410 415
Leu Ser Cys Glu Leu Asn Pro Glu Arg Cys Gln Tyr Tyr Ser Val Ser
420 425 430
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FIGURE 8 (cont')

Phe Ser Lys Glu Ala Lys Tyr Tyr Gln Leu Arg Cys Ser Gly Pro Gly
435 440 445
Leu Pro Leu Tyr Thr Leu His Ser Ser Val Asn Asp Lys Gly Leu Arg
450 455 460
Val Leu Glu Asp Asn Ser Ala Leu Asp Lys Met Leu Gln Asn Val Gln
465 470 475 480
Met Pro Ser Lys Lys Leu Asp Phe Ile Ile Leu Asn Glu Thr Lys Phe
485 490 495
Trp Tyr Gln Met Ile Leu Pro Pro His Phe Asp Lys Ser Lys Lys Tyr
500 505 510
Pro Leu Leu Leu Asp Val Tyr Ala Gly Pro Cys Ser Gln Lys Ala Asp
515 520 525
Thr Val Phe Arg Leu Asn Trp Ala Thr Tyr Leu Ala Ser Thr Glu Asn
530 535 540
Ile Ile Val Ala Ser Phe Asp Gly Arg Gly Ser Gly Tyr Gln Gly Asp
545 550 555 560
Lys Ile Met His Ala Ile Asn Arg Arg Leu Gly Thr Phe Glu Val Glu
565 570 575
Asp Gln Ile Glu Ala Ala Arg Gln Phe Ser Lys Met Gly Phe Val Asp
580 585 590
Asn Lys Arg Ile Ala Ile Trp Gly Trp Ser Tyr Gly Gly Tyr val Thr
595 600 605
Ser Met Val Leu Gly Ser Gly Ser Gly Val Phe Lys Cys Gly Ile Ala
610 615 620
val Ala Pro Val Ser Arg Trp Glu Tyr Tyr Asp Ser Val Tyr Thr Glu
625 630 635 640
Arg Tyr Met Gly Leu Pro Thr Pro Glu Asp Asn Leu Asp His Tyr Arg
645 650 655
Asn Ser Thr Val Met Ser Arg Ala Glu Asn Phe Lys Gln Val Glu Tyr
660 665 670
Leu Leu Ile His Gly Thr Ala Asp Asp Asn Val His Phe Gln Gln Ser
675 680 685
Ala @ln Ile Ser Lys Ala Leu Val Asp Val Gly Val Asp Phe Gln Ala
690 695 700
Met Trp Tyr Thr Asp Glu Asp His Gly Ile Ala Ser Ser Thr Ala His
705 710 715 720
Gln His Ile Tyr Thr His Met Ser His Phe Ile Lys Gln Cys Phe Ser
725 730 735
Leu Pro
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ATGAAGACAC
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TATTCACTAG
GTTTCAGACT
CATGGAAACA
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CGETGGAAGGT
CAATAGTTCT
CTGACTATTT
TTGAATACCT
GCTCCATTTT
ACCGACTGTT
CTTCATACAA
ATAATACACA
ATGATATTTA
AAGAAAATGT
CCTACTCTGC
ACACAGGAGT
DGACAGTGTG
TTGTAAATAT
CTGCATCTGT
GAATTTCACT
ATGATAAGAT
CCACAGGCTG
GCTTCTATAA
ATAAGAAAGA
TGACCAGCGA
ATCTCTATAA
ATCCAGAAAG
TGGGATGTTG
AGCTGCGAGT
CTTCARAAAA
TGCCCCCTCA
CCTGTAGTCA
CAGARAAACAT
TCATGCATGC
CCAGGCAATT
CATATGGAGG
GAATAGCTGT
ACATGGGTCT
GCAGAGCTGA
ATGTTCACTT
TCCAAGCAAT
ACATCTATTC

TCTTCTGGGA
GCTGAGCAAA
AAAGAGTACC
CTACAAACAA
CTTGGAGAAC
TGTTCTCTTG
CATTTATGAT
GTGGATCACA
CGTTAAAGTT
AATATATAAT
ACTGTGGTGG
GCCGCTCATT
GATTCCATAC
AGACTCTCTC
GGCAAGAGGG
ACAGTGGCTC
CAACCTAACG
GGTCGGAAGA
GATCATCAGC
CTGTACATTT
TTATCTATAC
AATTCAACTT
ATGTCAGTAT
GGGBCCCCGGT
CCTGGAAGAC
ATTGGACTTC
TTTTGATAAA
AAAAGCAGAT
CATAGTAGCT
AATCAACAGA
TGTAAAAATG
GTATGTAACC
GGCACCTGTG
CCCAATTCCA
ACATTTTAAA
TCAGCAGTCA
GTGGTACACG
CCACATGAGC

CTGCTTGGTG
GATGAAGCGG
TTTCGGGTCA
GAGAACAATA
AGTACCTTTG
GAATACAACT
GTGAATAAAA
TGGTCACCAG
GAACCACACT
GGAATAACTG
TCTCCAAACA
GAATACTCCT
CCAAAGGCAG
AGCTCATCCT
GATCACTATT
AGGAGGATTC
TGGAACTGTC
TTTAGGCCCG
GACAAARGATG
ATTACAAAAG
TACATTAGTA
ACTGACCACA
TATGCGGTAT
CTGCCCCTCT
AATTCTGCTT
ATTGTTTITGA
TCCAAGAAAT
GCTTCCTTCA
AGCTTTGACG
AGATTGGGAA
GGATTTGTGG
TCAATGGTCC
TCACGGTGGG
GAAGACAACC
CAAGTTGAGT
GCTCAGATCT
GATGAAGACC
CATTTCCTCC
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TCGCTGCGCT
CAGCTGACAG
AGTCCTACTC
TCTTGCTGCT
AAAGCTTTGG
ACGTGAAGCA
GACAGCTGAT
AAGGTCATAA
TACCTAGTCA
ACTGGGTTTA
ACACGTTTCT
TCTATTCTGA
GAGCTGTGAA
CTAGTGCGGC
TATGTGATGT
AGAACTATTC
CATCCGAGCA
CAGAACCTCA
GCTACAAACA
GAGCCTGGGA
ACCAATATAA
CAAATGTGAA
CATTTAGTAA
ACACTCTACA
TGGATAGAAT
ATGAAACAAG
ATCCTCTACT
GACTGAACTG
GCAGAGGAAG
CACTGGAAGT
ATAGCAAGCG
TGGGATCGGG
AGTACTATGA
TTGACCATTA
ACCTCCTTAT
CCAAAGCCCT
ACGGGATCGC
AGCAGTGCTT

PCT/US2005/029330
TGTCACCATC 60
CCGCAGAACG 120
TTTGTGGTGG 180
CAATGCTGAA 240
ATATCATTCA 300
ATGGAGACAT 360
CACAGAAGAG 420
GTTGGCATAT 480
TAGGATCACA 540
TGAAGAGGAA 600
AGCTTATGCC 660
TGAGTCACTG 720
TCCAACTGTA 780
TCCCATCCAA 840
GGTGTGGGCT 900
CGTGATGGCT 960
GCAGCATGTT 1020
CTTCACCTCT 1080
CATCTGCCAC 1140
AGTCATTAGT 1200
AGAAATGCCA 1260
GTGCCTTAGT 1320
AGAGGCAAAG 1380
TCGTAGCACG 1440
GCTGCAGGAT 1500
ATTTTGGTAT 1560
ATTAGATGTA 1620
GGCCACTTAC 1680
TGGTTACCARA 1740
TGAAGATCAA 1800
AGTTGCAATT 1860
AAGTGGCGTG 1920
CTCAGTGTAC 1980
CAGGAACTCA 2040
TCATGGAACG 2100
GGTGGATGCT 2160
TAGCAGCACA 2220
CTCCTTACAC 2280

2283
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FIGURE 10

Met Lys Thr Pro Trp Lys Val Leu Leu Gly Leu Leu Gly Val Ala Ala
1 5 10 15
Leu Val Thr Ile Ile Thr Val Pro Ile Val Leu Leu Ser Lys Asp Glu
20 25 30
Ala Ala Ala Asp Ser Arg Arg Thr Tyr Ser Leu Ala Asp Tyr Leu Lys
35 . 40 45
Ser Thr Phe Arg Val Lys Ser Tyr Ser Leu Trp Trp Val Ser Asp Phe
50 55 60
Glu Tyr Leu Tyr Lys Gln Glu Asn Asn Ile Leu Leu Leu Asn Ala Glu
65 70 75 80
His Gly Asn Ser Ser Ile Phe Leu Glu Asn Ser Thr Phe Glu Ser Phe
85 90 95
Gly Tyr His Ser Val Ser Pro Asp Arg Leu Phe Val Leu Leu Glu Tyr
100 . 105 110
Asn Tyr Val Lys Gln Trp Arg His Ser Tyr Thr Ala Ser Tyr Asn Ile
115 120 125
Tyr Asp Val Asn Lys Arg Gln Leu Ile Thr Glu Glu Lys Ile Pro Asn
130 135 140
Asn Thr Gln Trp Ile Thr Trp Ser Pro Glu Gly His Lys Leu Ala Tyr
145 150 155 160
vVal Trp Lys Asn Asp Ile Tyr Val Lys Val Glu Pro His Leu Pro Ser
165 170 175
His Arg Ile Thr Ser Thr Gly Glu Glu Asn Val Ile Tyr Asn Gly Ile
. 180 185 190
Thr Asp Trp Val Tyr Glu Glu Glu Val Phe Gly Ala Tyr Ser Ala Leu
195 200 205
Trp Trp Ser Pro Asn Asn Thr Phe Leu Ala Tyr Ala Gln Phe Asn Asp
210 215 220
Thr Gly Val Pro Leu Ile Glu Tyr Ser Phe Tyr Ser Asp Glu Ser Leu
225 230 235 240
Gln Tyr Pro Lys Thr Val Trp Ile Pro Tyr Pro Lys Ala Gly Ala Val
245 250 255
Asn Pro Thr Val Lys Phe Phe Ile Val Asn Ile Asp Ser Leu Ser Ser
260 265 270
Ser Ser Ser Ala Ala Pro Ile Gln Ile Pro Ala Pro Ala Ser Val Ala
275 280 285
Arg Gly Asp His Tyr Leu Cys Asp Val Val Trp Ala Thr Glu Glu Arg
290 295 300
Ile Ser Leu Gln Trp Leu Arg Arg Ile Gln Asn Tyr Ser Val Met Ala
305 310 315 320
Ile Cys Asp Tyr Asp Lys Ile Asn Leu Thr Trp Asn Cys Pro Ser Glu
325 330 335
@ln Gln His Vval Glu Met Ser Thr Thr Gly Trp Val Gly Arg Phe Arg
340 345 350
Pro Ala Glu Pro His Phe Thr Ser Asp Gly Ser Ser Phe Tyr Lys Ile
355 360 365
Ile Ser Asp Lys Asp Gly Tyr Lys His Ile Cys His Phe Pro Lys Asp
370 375 380
Lys Lys Asp Cys Thr Phe Ile Thr Lys Gly Ala Trp Glu val Ile Ser
385 390 395 400
Ile Glu Ala Leu Thr Ser Asp Tyr Leu Tyr Tyr Ile Ser Asn Gln Tyr
405 410 415
Lys Glu Met Pro Gly Gly Arg Asn Leu Tyr Lys Ile Gln Leu Thr Asp
420 425 430
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FIGURE 10 (cont')

His Thr Asn Val Lys Cys Leu Ser Cys Asp Leu Asn Pro Glu Arg Cys
435 440 445
Gln Tyr Tyr Ala Val Ser Phe Ser Lys Glu Ala Lys Tyr Tyr Gln Leu
450 455 460
@Gly Cys Trp Gly Pro Gly Leu Pro Leu Tyr Thr Leu His Arg Ser Thr
465 470 475 480
Asp His Lys Glu Leu Arg Val Leu Glu Asp Asn Ser Ala Leu Asp Arg
485 490 495
Met Leu Gln Asp Val Gln Met Pro Ser Lys Lys Leu Asp Phe Ile Val
500 505 510 ‘
Leu Asn Glu Thr Arg Phe Trp Tyr Gln Met Ile Leu Pro Pro His Phe
515 520 525
Asp Lys Ser Lys Lys Tyr Pro Leu Leu Leu Asp Val Tyr Ala Gly Pro
530 535 540
Cys Ser Gln Lys Ala Asp Ala Ser Phe Arg Leu Asn Trp Ala Thr Tyr
545 550 555 560
Leu Ala Ser Thr Glu Asn Ile Ile Val Ala Ser Phe Asp Gly Arg Gly
565 570 575
Ser @Gly Tyr Gln Gly Asp Lys Ile Met His Ala Ile Asn Arg Arg Leu
580 585 590
Gly Thr Leu Glu Val Glu Asp Gln Ile Glu Ala Ala Arg Gln Phe Val
595 600 605
Lys Met Gly Phe Val Asp Ser Lys Arg Val Ala Ile Trp Gly Trp Ser
610 615 620
Tyr Gly Gly Tyr Val Thr Ser Met Val Leu Gly Ser Gly Ser Gly Val
625 630 . 635 640
Phe Lys Cys Gly Ile Ala Val Ala Pro Val Ser Arg Trp Glu Tyr Tyr
645 650 655
Asp Ser Val Tyr Thr Glu Arg Tyr Met Gly Leu Pro Ile Pro Glu Asp
660 665 670
Asn Leu Asp His Tyr Brg Asn Ser Thr Val Met Ser Arg Ala Glu His
675 680 685
Phe Lys Gln Val Glu Tyr Leu Leu Ile His Gly Thr Ala Asp Asp Asn
690 695 700 '
Val His Phe Gln Gln Ser Ala Gln Ile Ser Lys Ala Leu Val Asp Ala
705 710 715 720
Gly Val Asp Phe Gln Ala Met Trp Tyr Thr Asp Glu Asp His Gly Ile
725 730 735
Ala Ser Ser Thr Ala His Gln His Ile Tyr Ser His Met Ser His Phe
740 745 750
Leu Gln Gln Cys Phe Ser Leu His
755 760
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FIGURE 11

(ODys0)

1.4

1.2

0.8

0.6

0.4

0.2

Lane 1: Basic medium

Lane 2: Basic medium + VEGF

Lane 3: Basic medium + VEGF + sCD26

Lane 4: Basic medium + VEGF + anti-VEGF antibody
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FIGURE 13

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu
1 5 10 15

Tyr Leu His His Ala Lys Trp Ser Gln Ala Ala Pro Met Ala Glu Gly
20 25 30

Gly Gly Gln Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gln

35 40 45
Arg Ser Tyr Cys His Pro Ile Glu Thr Leu Val Asp Ile Phe Gln Glu
50 55 60

Tyr Pro Asp Glu Ile Glu Tyr Ile Phe Lys Pro Ser Cys Val Pro Leu

65 70 75 80

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu @Glu Cys Val Pro

85 90 95

Thr Glu Glu Ser Asn Ile Thr Met Gln Ile Met Arg Ile Lys Pro His
100 105 110

Gln Gly Gln His Ile Gly Glu Met Ser Phe Leu Gln His Asn Lys Cys

115 120 125
Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gln Glu Asn Pro Cys Gly
130 135 140

Pro Cys Ser Glu Arg Arg Lys His Leu Phe Val Gln Asp Pro Gln Thr

145 150 155 160

Cys Lys Cys Ser Cys Lys Asn Thr Asp Ser Arg Cys Lys Ala Arg Gln

165 170 175

Leu Glu Leu Asn Glu Arg Thr Cys Arg Cys Asp Lys Pro Arg Arg

180 185 190
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FIGURE 14

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
1 5 10 15
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu
20 25 30
Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile
35 40 45
Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe
50 55 60
Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu
65 70 75 80
Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys
85 90 95
Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile
100 105 110
Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala
115 120 125
Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe
130 135 140
Cys Gln Ser Ile Ile Ser Thr Leu Thr
145 150
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FIGURE 15

(OD50)

0.3

0.2

0.1

Lane 1: CTLL-2 cells cultured in the absence of IL-2
Lane 2: CTLL-2 cells cultured in the presence of IL-2
Lane 3: CTLL-2 cells cultured with the IL-2 pretreated with sCD26
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SEQUENCE LISTING
<110> CHANG, cChiwen
<120> USE OF SOLUBLE CD26 AS INHIBITOR OF
ANGIOGENESIS AND INFLAMMATION

<130> 39533-0001PCT

<140>
<141>

to be assigned
2005-08-17

<140> 60/605,013
<141> 2004-08-26

<160> 8

<170> FastSEQ for windows version 4.0

<210> 1

<211> 3332
<212> DNA
<213> homo

<400> 1

atgaagacac
atcaccgtgc
aaaacttaca
agatggattt
gctgaatatg
tctatcaatg
gtgaagcaat
cagctgatta
ggtcataaat
ccaagttaca
tgggtttatg
acttttttag
tactctgatg
gctgtgaatc
aatgcaactt
tgtgatgtga
aactattcgg
gtggcacggc
gaacctcatt
tacagacaca
acctgggaag
gaatataaag
aaagtgacat
ttcagtaaag
- actctacaca
gataaaatgc
gaaacaaaat
cctctactat
ctgaactggg
agaggaagtg
tttgaagttyg
aacaaacgaa
ggatcgggaa
tactatgact
gaccattaca
ctccttattc
aaagccctgg
ggaatagcta
caatgtttct
catttttgtt
acactcaaat

sapiens

cgtggaagat
ccgtggttct
ctctaactga
cagatcatga
gaaacagctc
attattcaat
ggaggcattc
cagaagagag
tggcatatgt
gaatcacatg
aagaggaagt
catatgccca
agtcactgca
caactgtaaa
ccatacaaat
catgggcaac
tcatggatat
aacacattga
ttacccttga
tttgctattt
tcatcgggat
gaatgccagg
gcctcagttg
aggcgaagta
gcagcgtgaa
tgcagaatgt
tttggtatca
tagatgtgta
ccacttacct
gttaccaagg
aagatcaaat
ttgcaatttg
gtggcgtgtt
cagtgtacac
gaaattcaac
atggaacagc
tcgatgttgg
gcagcacagc
ctttacctta
ttcattatct
caagaaactt

tcttctggga
gctgaacaaa
ttacttaaaa
atatctctac
agttttcttg
atctcctgat
ctacacagct
gattccaaac
ttggaacaat
gacggggaaa
cttcagtgcc
atttaacgac
gtacccaaag
gttctttgtt
cactgctcct
acaagaaaga
ttgtgactat
aatgagtact
tggtaatagc
ccaaatagat
agaagctcta
aggaaggaat
tgagctgaat
ttatcagctg
tgataaaggd
ccagatgccc
gatgatcttg
tgcaggccca
tgcaagcaca
agataagatc
tgaagcagcce
gggctggteca
caagtgtgga
agaacgttac
agtcatgagc
agatgataac
agtggatttc
acaccaacat
gcacctcaaa
caaaactgca
aaggttacct

ctgctgggty
ggcacagatg
aatacttata
aaacaagaaa
gagaacagta
gggcagttta
tcatatgaca
aacacacagt
gacatttatg
gaagatataa
tactctgctc
acagaagtcc
actgtacggg
gtaaatacag
gcttctatgt
atttctttgc
gatgaatcca
actggctggg
ttctacaaga
aaaaaagact
accagtgatt
ctttataaaa
ccggaaaggt
agatgttccg
ctgagagtcc
tccaaaaaac
cctccteatt
tgtagtcaaa
gaaaacatta
atgcatgcaa
agacaatttt
tatggagggt
atagccgtgg
atgggtctcc
agagctgaaa
gttcactttc
caggcaatgt
atatataccc
ataccatgcec
ctgtcaagat
ttgttcccaa
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ctgctgcgct
atgctacagc
gactgaagtt
ataatatctt
catttgatga
ttctcttaga
tttatgattt
gggtcacatg
ttaaaattga
tatataatgg
tgtggtggtc
cacttattga
ttccatatcc
actctctcag
tgatagggga
agtggctcag
gtggaagatg
ttggaagatt
tcatcagcaa
gcacatttat
atctatacta
tccaacttat
gtcagtacta
gtcctggtct
tggaagacaa
tggacttcat
ttgataaatc
aagcagacac
tagtagctag
tcaacagaag
caaaaatggg
acgtaacctc
cgecctgtatc
caactccaga
attttaaaca
agcagtcagc
ggtatactga
acatgagcca
atttaaagct
gatgatgatc
atttcatacc

tgtcaccatc
tgacagtcgc
atactcctta
ggtattcaat
gtttggacat
atacaactac
aaataaaagg
gtcaccagtyg
accaaattta
aataactgac
tccaaacggc
atactccttc
aaaggcagga
ctcagtcacc
tcactacttg
gaggattcag
gaactgctta
taggccttca
tgaagaaggt
‘tacaaaaggc
cattagtaat
tgactataca
ttctgtgtca
gcccctctat
ttcagctttg
tattttgaat
caagaaatat
tgtcttcaga
ctttgatggc
actgggaaca
atttgtggac
aatggtcctyg
ccggtgggag
agacaacctt
agttgagtac
tcagatctcc
tgaagaccat
cttcataaaa
tattaaaact
tttaaaatac
tatcatctta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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agtagggact
gggttttatt
tttatggagg
gttcaaatgt
gcagggacag
gtccaagcat
cacgagactg
cgaaagcact
aaactgccag
gcaagggtga
tgaaagaggc
aatatttgta
ttctttgagt
gaacataaaa
cagtcattta

<210> 2

<211> 766
<212> PRT
<213> homo

<400> 2
Met Lys
1
Leu

Thr

val Thr

Ala
35
Asn

Asp Asp

Leu Lys

50
Asp His Glu

65
Ala

Glu Tyr

Glu Phe Gly

Phe Ile Leu
115
Ala Ser
130

Glu

Thr

Glu
145
Gly

Arg

His Lys

Glu Pro Asn

Ile Ile Tyr
195
Ala Tyr
210

Ala

ser

Tyr Gln

225
Tyr

ser Asp

Pro Lys Ala

Thr Ser
275
Ala

Asp

Ala Pro

290

Trp Ala Thr

305

Asn Tyr Ser

Trp Asn Cys

Trp val Gly

355

tctgtctica
gtttaaaatc
cttrtgcatag
tgttctcttc
gataagaggg
accaacacga
gcacagtttt
gacttctaag
caacgcagcc
tgggaaagca
agcttgaaac
tcacaaatct
gtcttaatta
tacaatgtta
ataaatgtgc

sapiens

Pro Tgp
Ile Ile
20
Thr Ala

Thr Tyr

Tyr Leu
Asn
85

Ser

Gly

His
100
Leu Glu

Tyr Asp

Ile Pro

Lys
Thr
Asp
Arg
TYyr
70

ser
Ile
TYyr
Ile

Asn

caacagatta
atttctgcat
attccctgag
tttaaaggga
attagggaga
gcaggctact
ctgagaaaga
taaaccacag
cccaggtgcc
ttgtaaatgt
tgagatgtga
taacttgaag
aaagaatatt
tgtattatta
cttcattttt

Ile Leu

val Pro

ser Arg
40
Leu Lys
55
Lys Gln

Ser val

Asn Asp

Asn Tyr
120
Tyr Asp
135

Asn Thr

150

Ala
165
Pro

Leu

Leu
180
Asn Gly

Ser Ala

Phe Asn

Glu Ser
245
Gly Ala
260
l.eu Ser

Ser Met

GIn Glu

Tyr
ser
Ile
Leu
As

230
Leu
val
Ser
Leu

Arg

val Trp

Tyr Arg

Thr Asp
200
Trp Trp

215
p Thr Glu

GIn Tyr

Asn Pro

Thr
280
Gly

val

Ile
295

Ile Ser

310

val Met
325
Leu val
340

Arg Phe

Asp
Ala

Arg

Ite Cys

Arg Gln

ser
360

Pro

ttaccttaca
cagctgctga
caggatttta
tggcaagatg
gaagatagca
gtcagctccc
ctattcaaac
cagttgaaag
agttatggct
gcttttaaaa
acacatcagc
gagtccttgc
ttaacttcct
ttcccattct
tc

Leu Gly Leu

val val
25

Lys

Leu

Thr Tyr

Leu Tyr Ser

Glu Asn Asn

Phe Leu Glu

90
Tyr Ser Ile
105
val

Lys Gln

Leu Ash Lys
val
155

Asp

Gln Trp

Asn Asn
170
Ile Thr
185

Trp

Trp

val Tyr

Ser Pro Asn

val Leu
235

Thr

Pro
Pro Lys
250
Thr val
265

Asn

Lys

Ala Thr

Asp His Tyr

Leu Gln Trp

315

Asp Tyr Asp

330
Ile

His Glu
345 )
Glu Pro His

Page 2

gaagtttgaa
aacaacaaat
atcttrttct
tgggcagtga
gggcatggct
ctcggagaag
agtctcagga
actccaaaga
ataggtgcta
aaaaatactyg
ttgcectgtt
atcaattttt
tggactcatt
acatactatg

Leu Gly Ala

Leu Asn Lys

Thr Leu Thr
45

Leu Arg

60

Ile

Trp

Leu val

Asn Ser Thr

Ser Pro Asp

110
Trp Arg His

125
Gln

Arg Leu

140
Thr

Trp Ser

Ile Tyr val

Thr Gly Lys
190
Glu Glu
205

Thr

Glu
Gly Phe
220
Ile

Glu Tyr

val Arg val
val
270

GlIn

Phe Phe

Ile
285
Cys

Ser

Leu
300
Leu

Asp

Arg Arg

Glu Ser Ser

Met Thr
350

Leu

Ser

Thr
365

Phe

PCT/US2005/029330

ttatccggtc
aggaattgtt
aactggactg
tgtcactagg
gggaacccaa
agctgttcac
aatcaaatat
aatgtaagggd
caaaaacaca
atgttcctag
aaaagatgaa
cttatttcat
ttaaaaaatg
gaatttctcc

Ala Ala
15
Gly Thr

Asp Tyr

Ile ser

Phe Asn
80
Phe Asp

Gly GIn

Ser Tyr

Ile Thr
val
160
Ile

Pro

Lys
175
Glu Asp

val Phe

Leu Ala

Phe
240
Tyr

ser

Pro
255
val Asn

Ile Thr

val Thr

Gln
320
Arg

Ile

Gly
335
Thr Gly

Asp Gly

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3332
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Ile Glu Glu His Ile

375
Lys

Ile Gly
380

Phe

Ser Phe ser Asn

370
Tyr

Asn Tyr Lys Tyr Arg

Thr Ile Thr
395

Thr

Gly
400
Tyr

Cys Phe Gln Ile Lys Asp Cys Lys

385
Thr

Asp
390
Gly Leu
415

Leu

Ile Glu Ala Leu Ser

410
Pro

Ile
405
Glu

Trp Glu val Asp Tyr

Met
425
Lys

Asnh
430
ser

Ile Asn Gly Gly Gly

420
Leu

Tyr ser Tyr Lys Arg Tyr

Thr val Thr Glu

440
Tyr

Leu
445
Phe

Gln Ile
435

Pro

Lys Ile Asp Tyr Cys cys

val Ser ser Glu

460
Gly

Gln
455
Arg

Asn Glu Ser Lys

450
Lys

Leu Arg Cys Tyr

Gln Pro Leu Pro Leu

475
Leu

Leu Sser Gly
470

val

Ala
465
Thr

Tyr
480
Asp

Tyr Tyr Cys
Glu
495

Ser

Gly val Leu
490

Asn

ser Asn
485

Asp

Leu His Ser Asp Lys Arg

GlIn val GlIn
505

Glu

Met Pro
510

TYr

Ala Leu Met Leu

500
Phe

Asn Ser Lys Lys

Asn Thr Phe GIn Met

520
Lys

Lys Leu Asp Ile Ile Leu

515
Pro

Lys Trp
5

52

Leu His Phe ser Pro Leu Leu Leu

530
val

Ile Pro ASp
535

cys

Lys Lys Tyr

540
Ala Asp Thr val Phe
555

Glu

Pro Ser GIn
550

Tyr

Ala Gly Lys Arg

560
Ala

Asp
545
Leu

Tyr

val
575
Met

Thr Ile Ile
570

Gln

Thr Ala Ser Asn

565
Arg

Asn Trp Ala Leu

Ile His
590
Gln

Phe Gly Ser Gly

580
Arg

ser Asp Gly Gly Tyr Asp Lys

585

Thr pPhe Glu val Glu Ile Glu

600
Met

Ala Ile Asn Leu

595
Arg

Asp
605
Asn

Arg Gly

Gln Phe ser Lyé Gly Phe val Ile

615
Tyr

Ala
610
Ile

Ala Asp Lys Arg

620
Thr val Leu
640

val

val Met
635

Ile

ser Gly ser
630

val

Ala
625
Gly

Trp Gly Trp Gly Tyr

val Ala Pro
655

Met

Phe Gly Ala
650

TYyr

Gly
645
Tyr

Ser Gly Ser Lys Cys

val Thr Glu Gly

665
Asp

Glu Ser
660

Pro

Tyr
670
Ser

Ser Arg Trp Tyr Asp Arg

Asn Thr val

685
Leu

Thr Glu His
675

Arg

Leu
680
Lys

Leu Pro Asp Asn Tyr Arg

Phe Gln val Glu Leu Ile

695
val

Met Ser Ala Glu Asn

690
Thr

Tyr
700
ser Ala Gln Ile Ser
720

Thr

Gln
715
GIn

Ala Asn His Phe Gln

710
val

Gly
705
Lys

Asp Asp

Phe Ala Met
730

Thr

Ala val Gly val Trp Tyr

735
Ile

Leu Asp
725

Gly

Asp

His
750
Pro

Ile Ala Ser Ala His GlIn

745
Gln

His Ser TYr
740
ser

Asp Glu Asp

Phe Leu

765

Met His pPhe Ile Ser

755

Thr His Cys

LyS
760

<210> 3

<211> 2217
<212> DNA
<213> homo

<400> 3

sapiens

aacaaaggca
ttaaaaaata
ctctacaaac
ttcttggaga
cctgatgggc
acagcttcat
ccaaacaaca
aacaatgaca

gggaaagaag
agtgcctact

cagatgatgc
cttatagact
aagaaaataa
acagtacatt
agtttattct
atgacattta
cacagtgggt
tttatgttaa
atataatata
ctgctctgtg

tacagctgac
gaagttatac
tatcttggta
tgatgagttt
cttagaatac
tgatttaaat
cacatggtca
aattgaacca
taatggaata
gtggtctcca

agtcgcaaaa
tccttaagat
ttcaatgctyg
ggacattcta
aactacgtga
aaaaggcagc
ccagtgggtc
aatttaccaa
actgactggg
aacggcactt

Page 3

cttacactct
ggatttcaga
aatatggaaa
tcaatgatta
agcaatggag
tgattacaga
ataaattggc
gttacagaat
tttatgaaga
ttttagcata

aactgattac
tcatgaatat
cagctcagtt
ttcaatatct
gcattcctac
agagaggatt
atatgtttgg
cacatggacg
ggaagtcttc
tgcccaattt

60

120
180
240
300
360
420
480
540
600
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aacgacacag
ccaaagactg
tttgttgtaa
gctcctgctt
gaaagaattt
gactatgatg
agtactactg
aatagcttct
atagataaaa
gctctaacca
aggaatcttt
ctgaatccgg
cagctgagat
aaagggctga
atgccctcca
atcttgcctc
ggcccatgta
agcacagaaa
aagatcatgc
gcagccagac
tggtcatatg
tgtggaatag
cgttacatgg
atgagcagag
gataacgttc
gatttccagg
caacatatat

<210> 4
<211> 738
<212> PRT
<213> homo

<400> 4
Ash Lys

1
Leu

Gly

Thr Asp
Ile
35

Phe

Arg Trp
val
50
Thr

Leu
Ser Phe
65

Pro

Asp Gly

Arg His Ser
Ile
115

Pro

Gln Leu
Ser
130
val

Trp

Tyr
145

Lys

aagtcccact
tacgggttcc
atacagactc
ctatgttgat
ctttgcagtg
aatccagtgg
gctgggttgg
acaagatcat
aagactgcac
gtgattatct
ataaaatcca
aaaggtgtca
gttcecggtcc
gagtcctgga
aaaaactgga
ctcattttga
gtcaaaaagc
acattatagt
atgcaatcaa
aattttcaaa
gagggtacgt
ccgtggegec
gtctcccaac
ctgaaaattt
actttcagca
caatgtggta
atacccacat

sapiens

Thr Asp As
5

Tyr Leu

20

sSer

Ly
Asp Hi
Gl

Ph
70
Il

Asn Ala

Asp Glu
Phe
85

Thr

GIn

Tyr Al

100

Thr Glu G]

val Gly Hi

Ile Glu Pr

15

tattgaatac
atatccaaag
tctcagctca
aggggatcac
gctcaggagg
aagatggaac
aagatttagg
cagcaatgaa
atttattaca
atactacatt
acttattgac
gtactattct
tggtctgccc
agacaattca
cttcattatt
taaatccaag
agacactgtc
agctagcettt
cagaagactg
aatgggattt
aacctcaatg
tgtatcccgg
tccagaagac
taaacaagtt
gtcagctcag
tactgatgaa
gagccacttc

Ala Thr

p

s Asn Thr

s Glu Tyr

40
Gly

u Tyr

55 i
e Gly His

e Leu Leu

a Ser Tyr
Ile
120

Leu

u Arg

s Lys
135
Asn

0 Leu

0

Ala
TYyr
25

Leu
Asn
ser
Glu
Asp
105
Pro
Ala

Pro

tccttctact
gcaggagctyg
gtcaccaatg
tacttgtgtg
attcagaact
tgcttagtgg
ccttcagaac
gaaggttaca
aaaggcacct
agtaatgaat
tatacaaaag
gtgtcattca
ctctatactc
gctttggata
ttgaatgaaa
aaatatcctc
ttcagactga
gatggcagag
ggaacatttg
gtggacaaca
gtcctgggat
tgggagtact
aaccttgacc
gagtacctcc
atctccaaag
gaccatggaa
ataaaacaat

Asp Ser
10
Arg Leu

Tyr Lys

Ser Ser

Ile Asn
75
Tyr Asn.

Ile Tyr

Asn Asn

Tyr val

ser Tyr

155

ctgatgagtc
tgaatccaac
caacttccat
atgtgacatg
attcggtcat
cacggcaaca
ctcattttac
gacacatttg
gggaagtcat
ataaaggaat
tgacatgcct
gtaaagaggc
tacacagcag
aaatgctgca
caaaattttg
tactattaga
actgggccac
gaagtggtta
aagttgaaga
aacgaattgc
cgggaagtgg
atgactcagt
attacagaaa
ttattcatgg
ccctggtcga
tagctagcag
gtttctecttt

Arg Lys Thr

Lys Leu Tyr
30
Glu Asn
45

Phe

GIn

val
60
Asp

Leu

Tyr Ser

Tyr val Lys

Leu Asn
110

Trp

Asp

Gln
125
Asn

Thr

Trp Asn

140
Arg

Ile Thr

PCT/US2005/029330

actgcagtac
tgtaaagttc
acaaatcact
ggcaacacaa
ggatatttgt
cattgaaatg
ccttgatggt
ctatttccaa
cgggatagaa
gccaggagga
cagttgtgag
gaagtattat
cgtgaatgat
gaatgtccag
gtatcagatg
tgtgtatgca
ttaccttgca
ccaaggagat
tcaaattgaa
aatttggggc
cgtgttcaag
gtacacagaa
ttcaacagtc
aacagcagat
tgttggagty
cacagcacac
accttag

Tyr Thr
15
Ser Leu

Asn Ile

Glu Asn

Ile Ser
80
GIn Trp
95
Lys Arg

val Thr

Asp Ile

Thr
160

Trp

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217

Ile Thr val Glu

170
Leu

Ile Ile
165

Ser

Gly Lys Glu Asn Gly Tyr

175
Asn

Asp Tyr Asp Trp
Ala
185

Asn

Phe Ala Gly
180

Ala

Pro
190
Pro

Glu Glu val Tyr Ser Trp Trp Ser

val Ile
205

Pro

Phe Thr Glu Leu

200
Glu

Thr Phe Leu Ala Gln

195
Ser

Tyr Asp

Glu Tyr Phe Ser ser Leu Gln Thr val

210
val

Tyr Asp
215

Ala

TYyr
220
Pro

Lys

Phe
240
ser

Gly Ala val Asn Thr val

235
val

Arg
225
Phe

Pro Tyr Pro Lys Lys

230
Asp Thr
255

Tyr

Thr Leu Ser Thr Ala

245
Ala

val val ser ser

250
Leu

Asn Asn

His Leu

270

Ala Met Ile

265

Thr Ser

260

Ile GIn Ile Pro Gly Asp

page 4



cys
Arg
Ser
305
Ser
Thr
Tyr
Ile
Asp
385
Arg
Leu
Phe
Leu
val
465
Met
Trp
Pro
Thr
Ile
545
Lys
Asp
Asn
Ser
val
625
Arg
Asn
Leu
Ala
Met
705
Gln

Leu

WO 2006/026172

Asp
Arg
290
Ser
Thr
L.eu
Arg
Thr
370
TYyr
Asn
Ser
ser
Pro
450
Leu
Pro
Tyr
Leu
val
530
Ile
Ile
Gln
Lys
Met
610
Ala
Tyr
ser
Leu
Gln
690
Trp
His

Pro

<210> 5

<211>
<212>
<213>

<400> 5

val
275
Ile
Gly
Thr
Asp
His
355
Lys
Leu
Ley
Cys
Lys
435
Leu
Glu
Ser
Gln
Leu
515
Phe
val
Met
Ile
Arg
595
val
Pro
Met
Thr
TIle
675
Ile
Tyr
Ile

2283
DNA
mus musculus

Thr
Gln
Arg
Gly
Gly
340
Ile
Gly
Tyr
Tyr
Glu
420
Glu
Tyr
ASp
Lys
Met
500
Leu
Arg
Ala
His
Glu
580
Ile
Leu
val
Gly
val
660
His
Ser
Thr

Tyr

Trp
Asn
Trp
Trp
325
Asn
Ccys
Thr
Tyr
Lys
405
Leu
Ala
Thr
Asn
Lys
485
Ile
Asp
Leu
Ser
Ala
565
Ala
Ala
Gly
Ser
Leu
645
Met
Gly
Lys
ASp

Thr
725

Ala
Tyr
ASn
310
val
ser
Tyr
Trp
ITe
390
Ile
ASn
Lys
Leu
Ser
470
Leu
Leu
val
Asn
Phe
550
Ile
Ala
Ile
Ser
Arg
630
Pro
Ser
Thr
Ala
Glu

710
His

Thr
Ser
295
Cys
Gly
Phe
Phe
Glu
375
Ser
Gln
Pro
Tyr
His
455
Ala
Asp
Pro
Tyr
Trp
535
Asp
Asn
Arg
Trp
Gly
615
Trp
Thr
Arg
Ala
Leu
695
Asp

Met

Gln
280
val
Leu
Arg
Tyr
Gln
360
val
AsSn
Leu
Glu
Tyr
4140
Ser
Leu
Phe
Pro
Ala
520
Ala
Gly
Arg
Gln
Gly
600
Ser
Glu
Pro
Ala
ASp
680
val
His

ser

Glu
Met
val
Phe
Lys
345
Ile
Ile
Glu
Ile
Arg
425
Gln
Ser
Asp
Ile
His
505
Gly
Thr
Arg
Arg
Phe
585
Trp
Gly
Tyr
Glu
Glu
665
Asp
Asp
Gly

His

Arg
Asp
Ala
Arg
330
Ile
Asp
Gly
TYyr
Asp
410
Cys
Leu
val
Lys
Ile
490
Phe
Pro
Tyr
Gly
Leu
570
Ser
Ser
val
TYr
Asp
650
Asn
Asn
val
Ile

Phe
730
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Ile
Ile
Arg
315
Pro
Ile
Lys
Ile
Lys
395
Tyr
GlIn
Arg
Asn
Met
475
Leu
Asp
Cys
Leu
ser
555
Gly
Lys
Tyr
Phe
Asp
635
Asn
Phe
val
Gly
Ala

715
Ile

Ser
Cys
300
Gln
Ser
ser
Lys
Glu
380
Gly
Thr
Tyr
Cys
ASp
460
Leu
ASN
Lys
Ser
Ala
540
Gly
Thr
Met
Gly
Lys
620
ser
Leu
Lys
His
val
700
Ser

Lys

Leu
285
Asp
His
Glu
Ash
Asp
365
Ala
Met
Lys
Tyr
Ser
445
Lys
GlIn
Glu
Ser
GlIn
525
Ser
Tyr
Phe
Gly
Gly
605
Cys
val
Asp
Gln
Phe
685
Asp
ser

Gln

Gin
Tyr
Ile
Pro
Glu
350
Cys
Leu
Pro
val
Ser
430
Gly
Gly
ASn
Thr
Lys
510
Lys
Thr
Glin
Glu
Phe
590
Tyr
Gly
Tyr
His
val
670
Gln
Phe
Thr

Cys

Trp
Asp
Glu
His
335
Glu
Thr
Thr
Gly
Thr
415
val
Pro
Leu
val
Lys
495
Lys
Ala
Glu
Gly
val
575
val
val
Ile
Thr
Tyr
655
Glu
Gln
GlIn
Ala

Phe
735
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Leu
Glu
Met
320
Phe
Gly
Phe
Ser
Gly
400
Cys
Ser
Gly
Arg
GIn
480
Phe
Tyr
Asp
Asn
Asp
560
Glu
Asp
Thr
Ala
Glu
640
Arg
TYnr
Ser
Ala
His
720
Ser
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atgaagacac
atcaccgtgc
tattcactag
gtttcagact
catggaaaca
gtgtcacctg
tcctacacag
aagattccaa
gtctggaaga
tcgacaggag
gtcttcggtyg
cagtttaacg
cagtacccca
aagttcttta
atccctgctc
acagaagaaa
atctgtgact
gaaatgagta
gatggaagca
ttcccgaaag
atcgaagctc
ggaggaagaa
tgtgacctga
tactatcagc
gatcataaag
gtccagatgc
caaatgatct
tatgcaggtc
cttgcaagta
ggagataaga
attgaagcag
tggggctggt
ttcaagtgcg
acagagcgtt
acagtcatga
gcagatgata
ggtgtggatt
gctcaccagc
tag

<210>
<211>
<212>
<213> mus m

<400> ©6
Met Lys

1
Leu

6
760
PRT

Thr

val Thr

Ala
35
Phe

Ala Ala

Thr
50
Tyr

ser

Glu
65
His

Leu

Gly Asn

Gly Tyr His
val
115

val

Asn Tyr

Tyr Asp
130

Asn Thr Gln

145
val

Trp Lys

cgtggaaggt
caatagttct
ctgactattt
ttgaatacct
gctccatttt
accgactgtt
cttcatacaa
ataatacaca
atgatattta
aagaaaatgt
cctactctgc
acacaggagt
agacagtgtg
ttgtaaatat
ctgcatctgt
gaatttcact
atgataagat
ccacaggctg
gcttctataa
ataagaaaga
tgaccagcga
atctctataa
atccagaaag
tgggatgttg
agctgcgagt
cttcaaaaaa
tgccccctca
cctgtagtca
cagaaaacat
tcatgcatgc
ccaggcaatt
catatggagg
gaatagctgt
acatgggtct
gcagagctga
atgttcactt
tccaagcaat
acatctattc

usculus

Pro Trp
5
Ile Ile
20
Asp Ser

Arg val

Tyr Lys
Ser
85

val

Ser

ser
100
Lys Gln

Asn Lys

Trp Ile

Lys
Thr
Arg
Lys
Gln
70

Ile
Ser
Trp
Arg
Thr

tcttctggga
gctgagcaaa
aaagagtacc
ctacaaacaa
cttggagaac
tgttctcttg
catttatgat
gtggatcaca
cgttaaagtt
aatatataat
actgtggtgg
gccgctcatt
gattccatac
agactctctc
ggcaagaggg
acagtggctc
caacctaacg
ggtcggaaga
gatcatcagc
ctgtacattt
ttatctatac
aattcaactt
atgtcagtat
gggccecggt
cctggaagac
attggacttc
ttttgataaa
aaaagcagat
catagtagct
aatcaacaga
tgtaaaaatg
gtatgtaacc
ggcacctgtg
cccaattcca
acattttaaa
tcagcagtca
gtggtacacg
ccacatgagc

val Leu

val Pro

Thr
40
Tyr

Arg

sSer
55
Glu Asn

Phe Leu

Pro Asp
His
120
Leu

Arg

Gln
135

Trp Ser

150

Asn AsSp

165

Ile

Tyr val

ctgcttggtg
gatgaagcgg
tttcgggtca
gagaacaata
agtacctttg
gaatacaact
gtgaataaaa
tggtcaccag
gaaccacact
ggaataactg
tctccaaaca
gaatactcct
ccaaaggcagd
agctcatcct
gatcactatt
aggaggattc
tggaactgtc
tttaggcccg
gacaaagatg
attacaaaag
tacattagta
actgaccaca
tatgcggtat
ctgcccctct
aattctgctt
attgttttga
tccaagaaat
gcttccttca
agctttgacg
agattgggaa
ggatttgtgg
tcaatggtcc
tcacggtggg
gaagacaacc
caagttgagt
gctcagatct
gatgaagacc
catttcctcc

Leu Gly Leu

Ile val
25

Tyr

Leu

Ser Leu

Ser Leu Trp

Ile Leu
75
ser

Asn

Glu Asn

90

Arg Leu Phe

105
Ser

Tyr Thr

Ile Thr Glu

Glu Gly
155
Glu

Pro

val
170
Page 6

Lys

tcgetgeget
cagctgacagd
agtcctactc
tcttgctgcet
aaagctttgg
acgtgaagca
gacagctgat
aaggtcataa
tacctagtca
actgggttta
acacgtttct
tctattctga
gagctgtgaa
ctagtgcggc
tatgtgatgt
agaactattc
catccgagca
cagaacctca
gctacaaaca
gagcctggga
accaatataa
caaatgtgaa
catttagtaa
acactctaca
tggatagaat
atgaaacaag
atcctctact
gactgaactyg
gcagaggaag
cactggaagt
atagcaagcg
tgggatcggg
agtactatga
ttgaccatta
acctccttat
ccaaagccct
acgggatcgc
agcagtgctt

Leu Gly val

Leu Ser Lys

30
TYr

Ala Asp

Trp val Ser

60
Leu

Leu Asn

Thr pPhe Glu

val Leu
110

Tyr

Leu

Ala Sser

125

Glu Lys Ile

140

His Lys Leu

Pro His Leu
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tgtcaccatc
ccgcagaacg
tttgtggtygg
caatgctgaa
atatcattca
atggagacat
cacagaagag
gttggcatat
taggatcaca
tgaagaggaa
agcttatgcc
tgagtcactg
tccaactgta
tcccatccaa
ggtgtgggct
cgtgatggct
gcagcatgtt
cttcacctct
catctgccac
agtcattagt
agaaatgcca
gtgccttagt
agaggcaaag
tcgtagcacyg
gctgcaggat
attttggtat
attagatgta
ggccacttac
tggttaccaa
tgaagatcaa
agttgcaatt
aagtggcgtg
ctcagtgtac
caggaactca
tcatggaacg
ggtggatgct
tagcagcaca
ctccttacac

Ala Ala
15
Asp Glu

Leu Lys

Asp Phe

Ala Glu

Ser Phe

Glu Tyr

Asn Ile

Pro Asn

Ala Tyr
160
Pro Ser
175

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2283



His
Thr
Trp
Thr
225
Gln
Asn
Ser
Arg
Ile
305
Ile
Gln
Pro
Ile
Lys
385
Ile
LyS
His
GIn
Gly
465
Asp
Met
Leu
ASp
cys
545
Leu
Ser
Gly
LYyS
Tyr
625
Phe
Asp
Asn

Phe

val
705

WO 2006/026172

Arg
Asp
Trp
210
Gly
Tyr
Pro
Ser
Gly
290
Ser
Cys
Gln
Ala
Ser
370
Lys
Glu
Glu
Thr
Tyr
450
cys
His
Leu
Asn
Lys
530
Ser
Ala
Gly
Thr
Met
610
Gly
Lys
Ser
Leu
Lys
690
His

Ile
Trp
195
ser
val
Pro
Thr
Ser
275
ASp
Leu
Asp
His
Glu
355
Asp
Asp
Ala
Met
Asn
435
TY I
Trp
Lys
Gln
Glu
515
Ser
Gln
ser
Tyr
Leu
595
Gly
Gly
Cys
val
ASD
675
Gln

Phe

Thr
180
val
Pro
Pro
Lys
val
260
Ala
His
Gln
TYr
val
340
Pro
Lys
Cys
Leu
Pro
420
val
Ala
Gly
Glu
Asp
500
Thr
Lys
Lys
Thr
Gln
580
Glu
Phe
TYyr
Gly
TYr
660
His
val

Gln

Ser
Tyr
ASn
Leu
Thr
245
Lys
Ala
Tyr
Trp
ASp
325
Glu
His
Asp
Thr
Thr
405
Gly
Lys
val
Pro
Leu
485
val
Arg
Lys
Ala
Glu
565
Gly
val
val
val
Ile
645
Thr
Tyr
Glu

Gln

Thr
Glu
Asn
Ile
230
val
Phe
Pro
Leu
Leu
310
Lys
Met
Phe
Gly
Phe
390
Ser
Gly
Cys
Ser
Gly
470
Arg
Gln
Phe
Tyr
Asp
550
Asn
Asp
Glu
Asp
Thr
630
Ala
Glu
Arg
Tyr

ser
710

Gly
Glu
Thr
215
Glu
Trp
Phe
Ile
Cys
295
Arg
Ile
Ser
Thr
Tyr
375
Ile
Asp
Arg
Leu
Phe
455
Leu
val
Met
Trp
Pro
535
Ala
Ile
Lys
Asp
Ser
615
Ser
val
Arg
Asn
Leu

695
Ala

Glu
Glu
200
Phe
Tyr
Ile
Ile
Gln
280
Asp
Arg
Asn
Thr
Ser
360
Lys
Thr
TYyr
Asn
Ser
440
Ser
Pro
L.eu
Pro
Tyr
520
Leu
Ser
Ile
Ile
Gln
600
Lys
Met
Ala
Tyr
Ser
680
Leu

Gln

Glu
185
val
Leu
Ser
Pro
val
265
Ile
val
Ile
Leu
Thr
345
Asp
His
Lys
Leu
Leu
425
cys
LysS
Leu
Glu
Ser
505
GlIn
Leu
Phe
val
Met
585
Ile
Arg
val
Pro
Met
665
Thr
Ile

Ile

Asn
Phe
Ala
Phe
Tyr
250
Asn
Pro
val
Gln
Thr
330
Gly
Gly
Ile
Gly
Tyr
410
Tyr
Asp
Glu
Tyr
Asp
490
Lys
Met
Leu
Arg
Ala
570
H1s
Glu
val
Leu
val
650
Gly
val
His

ser

Page 7

val
Gly
Tyr
TYyr
235
Pro
Ile
Ala
Trp
Asn
315
Trp
Tl"p
ser
Cys
Ala
395
TYr
Lys
Leu
Ala
Thr
475
ASn
Lys
Ile
Asp
Leu
555
Ser
Ala
Ala
Ala
Gly
635
ser
Leu
Met
Gly

Lys
715

Ile
Ala
Ala
220
sSer
Lys
Asp
Pro
Ala
300
Tyr
Asn
val
Ser
His
380
Trp
Ile
Ile
Asn
Lys
460
Leu
Ser
Leu
Leu
val
540
Asn
Phe
Ile
Ala
Ile
620
Ser
Arg
Pro
Ser
Thr

700
Ala

Tyr
Tyr
205
GIn
Asp
Ala
Ser
Ala
285
Thr
Ser
cys
Gly
Phe
365
Phe
Glu
Ser
Gln
Pro
445
Tyr
His
Ala
Asp
Pro
525
Tyr
Trp
Asp
Asn
Arg
605
Trp
Gly
Trp
Ile
Arg
685
Ala

Leu

Asn
190
Ser
Phe
Glu
Gly
Leu
270
Ser
Glu
val
Pro
Arg
350
Tyr
Pro
val
Asn
Leu
430
Glu
Tyr
Arg
Leu
Phe
510
Pro
Ala
Ala
Gly
Arg
590
Gln
Gly
ser
Glu
Pro
670
Ala
Asp

val

Gly
Ala
AsSn
Ser
Ala
255
Ser
val
Glu
Met
Ser
335
Phe
Lys
Lys
Ile
GIn
415
Thr
Arg
Gln
Ser
Asp
495
Ile
His
Gly
Thr
Arg
575
Arg
Phe
Trp
Gly
Tyr
655
Glu
Glu
ASD

Asp
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Leu
Asp
Leu
240
val
Ser
Ala
Arg
Ala
320
Glu
Arg
Ile
Asp
ser
400
Tyr
Asp
Cys
Leu
Thr
480
Arg
val
Phe
Pro
Tyr
560
Gly
Leu
val
Ser
val
640
Tyr
AsSD

Asn

Ala
720
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Gly val Asp 'Phe GlIn

725

Ala Ser ser Thr Ala

740

Leu GIn Gln Cys Phe

<210> 7

755

<211> 191
<212> PRT ]
<213> homo sapiens

<400> 7

Met Asn
1

Tyr Leu

Gly Gly

Arg ser
50

Tyr Pro

65

Met Arg

Thr Glu

Gln Gly

Glu Cys
130

Pro Cys

145

Cys Lys

Leu Glu

<210> 8

Phe Leu Leu

His
Gln
35

TYyr
ASD
Cys
Glu
Gln
115
Arg
Ser
Cys

Leu

<211> 153
<212> PRT _
<213> homo sapiens

<400> 8

Met Tyr
1

val Thr

Gln Leu

Asn Asn
50

Tyr Met

65

Glu Glu

Asn Phe
val Leu
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