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SIGLEC 15 ANTIBODIES IN TREATING BONE LOSS-RELATED DISEASE

FIELD OF THE INVENTION

The present invention relates to monoclonal antibodies and antigen binding
fragments thereof that specifically bind to Siglec-15 and their use for treating certain
diseases including diagnosing, preventing and treating cancer or bone loss, such as
severe or excessive bone loss associated with bone-related diseases or associated
with an increase in osteoclast differentiation or activity. The present invention also
relates to the use of these antibodies for diagnosis, prevention and treatment of

various other types of diseases where the activity of osteoclasts is increased.

BACKGROUND OF THE INVENTION

Bone is a dynamic connective tissue comprised of functionally distinct cell
populations required to support the structural, mechanical and biochemical integrity
of bone and the human body’s mineral homeostasis. The principal cell types involved
include, osteoblasts responsible for bone formation and maintaining bone mass, and
osteoclasts responsible for bone resorption. Osteoblasts and osteoclasts function in
a dynamic process termed bone remodelling. The development and proliferation of
these cells from their progenitors is governed by networks of growth factors and
cytokines produced in the bone microenvironment as well as by systemic hormones.
Bone remodelling is ongoing throughout the lifetime of the individual and is
necessary for the maintenance of healthy bone tissue and mineral homeostasis. The
process remains largely in equilibrium and is governed by a complex interplay of
systemic hormones, peptides and downstream signalling pathway proteins, local
transcription factors, cytokines, growth factors and matrix remodelling genes.

Any interference or imbalance arising in the bone remodelling process can
produce skeletal disease, with the most common skeletal disorders characterized by
a net decrease in bone mass. A primary cause of this reduction in bone mass is an
increase in osteoclast number and/or activity. The most common of such disease,
and perhaps the best known, is osteoporosis occurring particularly in women after
the onset of menopause. In fact osteoporosis is the most significant underlying cause
of skeletal fractures in late middle-aged and elderly women. While estrogen

deficiency has been strongly implicated as a factor in postmenopausal osteoporosis,
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there is longstanding evidence that remodelling is a locally controlled process being
that it takes place in discrete packets throughout the skeleton as first described by
Frost over forty years ago (Frost H.M. 1964).

Since bone remodelling takes place in discrete packets, locally produced
hormones and enzymes may be more important than systemic hormones for the
initiation of bone resorption and the normal remodelling process. Such local control is
mediated by osteoblasts and osteoclasts in the microenvironment in which they
operate. For example, osteoclasts attach to the bone matrix and form a separate
compartment between themselves and the bone surface delimited by a sealing zone
formed by a ring of actin surrounding the ruffled border. Multiple small vesicles
transport enzymes toward the bone matrix and internalize partially digested bone
matrix. The microenvironment within the sealing zone is rich with the presence of
lysosomal enzymes and is highly acidic compared to the normal physiological pH of
the body. The ruffled border membrane also expresses RANK, the receptor for
RANKL, and macrophage-colony stimulating factor (M-CSF) receptor, both of which
are responsible for osteoclast differentiation, as well as the calcitonin receptor
capable of rapidly inactivating the osteoclast (Baron, R. 2003).

In a complex pattern of inhibition and stimulation, growth hormone, insulin-
like growth factor-1, the sex steroids, thyroid hormone, caiciotrophic hormones such
as PTH and prostaglandin E2, various cytokines, such as interleukin-1 beta,
interleukin-6, and tumor necrosis factor-alpha, and 1,25-dihydroxyvitamin D
(calcitriol) act co-ordinately in the bone remodelling process (Jilka et al. 1992; Poli et
al. 1994; Srivastava et al. 1998; de Vemejoul 1996).

Thus, it stands to reason that the unique local environments created by these
specialized cells is due to the expression of either unique genetic sequences not
expressed in other tissues and/or splice variants of polynucleotides and polypeptides
expressed in other tissues. The isolation and identification of polynucleotides,
polypeptides and their variants and derivatives specific to osteoclast activity will
permit a clearer understanding of the remodelling process and offer tissue specific
therapeutic targets for the treatment of disease states related to bone remodelling.

Many diseases linked to bone remodelling are poorly understood, generally
untreatable or treatable only to a limited extent. For example, osteoarthritis is difficult

to treat as there is no cure and treatment focuses on relieving pain and preventing
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the affected joint from becoming deformed. Non-steroidal anti-inflammatory drugs
(NSAIDs) are generally used to relieve pain.

Another example is osteoporosis where the only current medications
approved by the FDA for use in the United States are the anti-resorptive agents that
prevent bone breakdown. Estrogen replacement therapy is one example of an anti-
resorptive agent. Others include alendronate (Fosamax- a biphosphonate anti-
resorptive), risedronate (Actonel- a bisphosphonate anti-resorptive), raloxifene
(Evista- selective estrogen receptor modulator (SERM)), calcitonin (Calcimar- a
hormone), and parathyroid hormone/teriparatide (Forteo- a synthetic version of the
human hormone, parathyroid hormone, which helps to regulate caicium metabolism).

Bisphosphonates such as alendronate and risedronate bind permanently to
the surface of bone and interfere with osteoclast activity. This allows the osteoblasts
to outpace the rate of resorption. The most common side effects are nausea,
abdominal pain and loose bowel movements. However, alendronate is reported to
also cause irritation and inflammation of the esophagus, and in some cases, ulcers
of the esophagus. Risedronate is chemically different from alendronate and has less
likelihood of causing esophagus irritation. However, certain foods, calcium, iron
supplements, vitamins and minerals, or antacids containing calcium, magnesium, or
aluminum can reduce the absorption of risedronate, thereby resulting in loss of
effectiveness.

The most common side effect of Raloxifen and other SERMS (such as
Tamoxifen) are hot flashes. However, Raloxifene and other hormone replacement
therapies have been shown to increase the risk of blood clots, including deep vein
thrombosis and pulmonary embolism, cardiovascular disease and cancer.

Calcitonin is not as effective in increasing bone density and strengthening
bone as estrogen and the other anti-resorptive agents. Common side effects of either
injected or nasal spray calcitonin are nausea and flushing. Patients can develop
nasal irritations, a runny nose, or nosebleeds. Injectable calcitonin can cause local
skin redness at the site of injection, skin rash, and flushing.

A situation demonstrative of the link between several disorders or disease
states involving bone remodelling is that of the use of etidronate (Didronel) first
approved by the FDA to treat Paget's disease. Paget's disease is a bone disease
characterized by a disorderly and accelerated remodelling of the bone, leading to

bone weakness and pain. Didronel has been used ‘off-label’ and in some studies
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shown to increase bone density in postmenopausal women with established
osteoporosis. It has also been found effective in preventing bone loss in patients
requiring long-term steroid medications (such as Prednisone or Cortisone). However,
high dose or continuous use of Didronel can cause another bone disease called
osteomalacia. Like osteoporosis, osteomalacia can lead to weak bones with
increased risk of fractures. Because of osteomalacia concerns and lack of enough
studies yet regarding reduction in the rate of bone fractures, the United States FDA
has not approved Didronel for the treatment of osteoporosis.

Osteoporosis therapy has been largely focused on antiresorptive drugs that
reduce the rate of bone loss but emerging therapies show promise in increasing
bone mineral density instead of merely maintaining it or slowing its deterioration. The
osteoporosis early stage pipeline consists largely of drug candidates in new
therapeutic classes, in particular cathepsin K inhibitors, osteoprotegerin and
calcilytics as well as novel bisphosphonates. Some of these are examples where
novel drugs exploiting genomics programs are being developed based on a deeper
understanding of bone biology and have the potential to change the face of
treatment of bone disorders in the long term.

The present invention describes the use of antibodies specific for Siglec-15
for the diagnosis, prognosis, and treatment (including prevention) of cancer or bone
loss (e.g., severe or excessive bone loss associated with bone-related disease or
associated with an increase in osteoclast differentiation or activity). In particular, the
present invention relates to the use of anti-Siglec-15 antibodies for inhibiting the
differentiation of osteoclasts.

Sialic-acid-binding immunoglobulin-like lectins (Siglecs) are members of the
immunoglobulin (lg) superfamily that have the ability to interact with sialic acids
(McMillan and Crocker, 2008; Crocker et al., 2007). There are several Siglec family
members that all share specific structural features, in particular, displaying an amino-
terminal V-set Ig domain that binds to sialic acid and a variable number of C2-set Ig
domains. These membrane receptors are generally expressed in highly specific
manners and many of the family members are expressed in hematopoietic cells
(McMillan and Crocker, 2008). These proteins are thought to promote cell-cell
interactions, mediate signalling, and regulate immune functions through the
recognition of glycans (Crocker et al, 2007). Sialic acids are nine-carbon sugars

typically located at the ends of complex glycoconjugates on the surface of cells. They
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can be attached to a wide variety of proteins and lipids (McMillan and Crocker,
2008).

Siglec-15 is one of the most recently described Siglec family members that
have a high homology to Siglec-14 (Angata et al., 2007). These authors reported that
it preferentially binds to sialyl Tn structure and that it interacts with DAP12 and
DAP10. The functional significance of these interactions is not known but it was
proposed that Siglec-15 probably harbors an activating function (Angata et al., 2007).
Despite these preliminary insights into a potential role in mammals of Siglec-15,
important advances in the understanding of the biological function of the protein were
contributed when the sequence was identified as part of a screen to discover novel
regulators of osteoclast differentiation (Sooknanan et al. 2007). In this patent
application, it was revealed that attenuation of the Siglec-15 transcript by RNA
interference in a mouse model of osteoclastogenesis resulted in significant reduction
of differentiation of precursors in response to RANKL treatment. Similar results were
disclosed in human osteoclasts. Furthermore, the studies presented in this
disclosure also showed that the localization of Siglec-15 at the cell membrane was
necessary for its function in osteoclast differentiation. Furthermore, a recent
publication showed that the presence of sialic acid at the end of surface
glycoconjugates was required for proper osteoclast differentiation and were probably
important for the fusion of osteoclast precursor cells (Takahata et al., 2007). This last
observation creates a direct functional link between sialic acid binding and the
expression of Siglec-15 in differentiating osteoclasts and strongly suggested that
Siglec-15 plays a role in the early differentiation program of osteoclast precursors.

Thus, the expression profile of Siglec-15, its strong inducibility during
osteoclast differentiation, its localization at the surface of the membrane, and its
structural features all contribute to the feasibility of targeting this protein at the cell
surface with monoclonal antibodies. The only other example of monoclonal antibody-
based therapy that target osteoclasts is denosumab, a human monoclonal antibody
that is specific for RANKL (Ellis et al. 2008). The present invention relates to the use
of anti-Siglec-15 antibodies or antigen binding fragments as blockers of osteoclast
differentiation in the detection or treatment of bone loss, especially in the context of
bone-related diseases or in the context of increased osteoclast differentiation or
activity. The present invention also relates to the use of antibodies or antigen

binding fragments in the detection or treatment of cancer.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the PCR-based expression profiling of the Siglec-15 mRNA
in human differentiating osteoclast samples from six different donors. Also depicted
is the expression profiing in RNA samples from 30 human normal tissues. As
controls, the Siglec-15 expression pattern was compared to a well-known osteoclast
marker, cathepsin K (CATK) and the housekeeping gene glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) was included to control for the quantity of RNA
in each sample.

Figure 2 shows the expression of the Siglec-15 mRNA in samples isolated
from the NCI-60 panel of cancer cell lines.

Figure 3 presents a Coomassie-stained polyacrylamide gel containing a
sample of the purified human recombinant Siglec-15 that was expressed as a Fc
fusion protein in 293-6E cells. This preparation was used to generate the monoclonal
antibodies disclosed in this patent.

Figure 4 shows the results of an Fc-Siglec-15 ELISA of the individual
monoclonal antibodies selected from the 96-well plate from Omniclonal library #25
containing anti-Siglec-15 Fabs. The wells indicated by bold numbers contained the
exemplary monoclonals 25A1, 25B4, 25B8, 25C1, 25D8, 25E5, 25E6, and 25EQ.
Also shown is an ELISA on the same plate using the Fc moiety alone to identify
those monoclonals that were specific for the Fc portion of the Fc-Siglec-15 fusion
protein.

Figure § presents a scheme that illustrates the steps involved to convert the
mouse Fabs into IgG2 mouse-human chimeric mAbs.

Figure 6 shows drawings that compare the binding of the mouse anti-Siglec-
15 Fabs with the binding of the corresponding IgG2 chimeric monoclonal antibodies
for exemplary antibodies 25B4, 25B8, 25C1, 25D8, 25E6, and 25E9. The results
indicate that the relative binding of the Fab variable regions was maintained when
transferred to a full human IgG2 scaffold.

Figure 7 shows the inhibition of the differentiation of human osteoclasts upon
treatment with increasing concentrations of anti-Siglec-15 1gG2 chimeric monoclonal
antibodies 25B8, 25E6, and 25E9. After treatment, the osteoclasts were stained for
TRAP expression.
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Figure 8 shows the inhibition of the differentiation of mouse osteoclasts upon
treatment with increasing concentrations of anti-Siglec-15 IgG2 chimeric monoclonal
antibodies 25B8, 25E6, and 25D8. After treatment, the osteoclasts were stained for
TRAP expression.

Figure 9 shows the comparative binding of the human and mouse Siglec-15
in the presence of the exemplary antibody 25C8. The result indicates that the binding
of the antibodies generated against the human Siglec-15 also interact with the
mouse Siglec-15.

Figure 10A, 10B and 10C is a summary of alignment results obtained for
selected CDRL1, CDRL2 and CDRL3 sequences (respectively) using the ClustalW2
program; where " * " means that the residues in that column are identical in all
sequences in the alignment, " : " means that conserved substitutions have been
observed and " . " means that semi-conserved substitutions are observed.
Consensus CDRs were generated using the ClustalW program (Larkin M.A., et al.,
(2007) ClustalW and ClustalX version 2. Bioinformatics 2007 23(21): 2947-2948).

Figure 11A, 11B and 11C is a summary of alignment results obtained for
selected CDRH1, CDRH2 and CDRH3 sequences (respectively) using the ClustalW2
program;, where " * " means that the residues in that column are identical in all
sequences in the alignment, " : " means that conserved substitutions have been

observed and " . means that semi-conserved substitutions are observed.
Consensus CDRs were generated using the ClustalW program (Larkin M.A,, et al,,
(2007) Clustalw and ClustalX version 2. Bioinformatics 2007 23(21): 2947-2948).

Figure 12 illustrates the ability of the 25E9 candidate antibody that is specific
for Siglec-15 to inhibit the bone resorbing activity of osteoclasts.

Figure 13A, 13B, 13C, 13D and 13E demonstrate that the Siglec-15
antibodies can detect the protein by immunoblotting of lysates prepared from cells
overexpressing the Siglec-15 cDNA (13A), in human (13B) and mouse (13C)
osteoclasts, and in U87 glioblastoma cells, and by flow cytometry of intact U87 cells.

Figure 14A and 14B shows that the antibodies generated against Siglec-15
do not bind other related Siglecs including Siglec-2 and CD33.

Figure 15 shows an ELISA that demonstrates that the anti-Siglec-15

antibodies can inhibit the interaction between Siglec-15 and sialic acids.

SUMMARY OF THE INVENTION



10

15

20

25

30

WO 2011/041894 PCT/CA2010/001586

8

This invention relates to antibodies and antigen binding fragments as well as
kits useful for the treatment (including prevention), detection and diagnosis of bone
loss or cancer. The antibodies and antigen binding fragments may more particularly
be useful for detection of differentiated osteoclast, ovarian cancer cells, renal cancer
cells, cancer cells of the central nervous system, prostate cancer cells, melanoma
cells, breast cancer cells, lung cancer cells or colon cancer cells and diagnosis of
bone loss, ovarian cancer, renal cancer, cancer of the central nervous system,
prostate cancer, melanoma, breast cancer, lung cancer or colon cancer. The
antibodies or antigen binding fragment of the present invention may also be useful for
treating bone loss, ovarian cancer, renal cancer, cancer of the central nervous
system, prostate cancer, melanoma, breast cancer, lung cancer or colon cancer.

The antibodies or antigen-binding fragment of the present invention may bind
to amino acids 20 to 259 of Siglec-15 (SEQ ID NO.:2) or to a corresponding region of
Siglec-15 variant (e.g., SEQ ID NO.:4). More particularly the antibodies or antigen-
binding fragment of the present invention may bind to amino acids 49 to 165 of
Siglec-15 (SEQ ID NO.:2) or to a corresponding region of a Siglec-15 variant (e.g.,
SEQ ID NO.:4).

The present invention more particularly relates to an isolated antibody or
antigen binding fragment capable of binding to a polypeptide able to promote
osteoclast differentiation and of inhibiting an osteoclast differentiation activity of the
polypeptide.

The antibodies or antigen binding fragments of the present invention
encompass those which bind to amino acids 20 to 259 of SEQ ID NO.:2 or to a
variant having at least 80% sequence identity with amino acids 20 to 259 of SEQ ID
NO.:2.

More particularly, the antibody or antigen binding fragment of the present
invention may more particularly bind to amino acids 49 to 165 of SEQ ID NO.:2 or to
a variant having at least 80% sequence identity with amino acids 49 to 165 of SEQ ID
NO.:2.

More specifically, antibody or antigen binding fragment of the present
invention may more particularly bind to a polypeptide having at least 80% sequence
identity with SEQ ID NO.:2.
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In accordance with the present invention, the antibody or antigen binding
fragment may therefore interfere with the ability of the polypeptide to promote
osteoclast differentiation or to promote tumor growth.

An antibody or antigen binding fragment capable of binding to the extracellular
region of SEQ ID NO.2 or the SEQ ID NO.:2 variant is more specifically
contemplated.

The present invention therefore provides an isolated antibody or antigen
binding fragment capable of binding to a polypeptide able to promote osteoclast
differentiation and having at least 80% sequence identity with sEQ 1D NO.:2 or with
amino acids 20 to 259 of SEQ ID NO.:2 (or at least 80% identity with amino acids 49-
165 of SEQ ID NO.:2) of Sialic-acid-binding immunoglobulin-like lectin 15 (Siglec-15;
SEQ ID NO.:2), wherein said antibody or antigen binging fragment is capable of
inhibiting osteoclast differentiation, bone resorption (degradation) or is capable of
blocking Siglec-15 from binding to a sialic acid.

The antibody or antigen binding fragment of the present invention may be
capable of interfering with (inhibiting) differentiation of an osteoclast precursor cell
into a differentiated osteoclast.

In accordance with the present invention, the isolated antibody or antigen
binding fragment may be, for example, a polyclonal antibody, a monoclonal antibody,
a chimeric antibody, a human antibody or a fragment thereof.

In an exemplary embodiment, the isolated antibody or antigen binding
fragment may be chimeric antibody or a human antibody which may comprise amino
acids of a constant region of a human antibody or a fragment thereof.

The constant region or fragment thereof may be from an 1gG1, 1gG2, 1gG3, or
IgG4. In a more specific embodiment, the constant region may be from an IgG2.

Antigen binding fragments which may be particularly be useful include, for
example, a FV (scFv), a Fab, a Fab' or a (Fab')..

The antibody or antigen binding fragment may be produced in or from an
isolated mammalian cell (other than an hybridoma cell) or in an hybridoma cell. An
exemplary embodiment of an isolated mammalian cell is a human cell.

Production of a monoclonal antibody, a chimeric antibody, a human antibody
or a fragment thereof in an isolated mammalian cell (e.g., human cell) is particularly
contemplated. The chimeric antibody or a human antibody thus produced may

comprise amino acids of a constant region of a human antibody or a fragment
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thereof, including, for example, a constant region or fragment thereof from an 1gG1,
IgG2, IgG3, or IgG4. In a more specific embodiment, the constant region may be
from an 1gG2.

In an aspect of the invention, the antibody or antigen binding fragment of the
present invention may interfere (inhibit) with the differentiation of a human osteoclast
precursor cell into a differentiated human osteoclast.

In an exemplary embodiment, the antibody or antigen binding fragment of the
present invention may interfere (inhibit) with the differentiation of a primary human
osteoclast precursor cell into a differentiated human osteoclast.

Antibodies or antigen binding fragments having such activity may include, for
example, a polyclonal antibody, a monoclonal antibody, a chimeric antibody, a human
antibody or a fragment thereof.

in a more specific embodiment, antibodies or antigen binding fragments that
may be capable of having such activity include, for example, a monoclonal antibody,
a chimeric antibody, a human antibody or a fragment thereof.

In an even more specific embodiment, antibodies or antigen binding
fragments that may be capable of having such activity include, for example, a
chimeric antibody, a human antibody or a fragment thereof that may comprise amino
acids of a constant region of a human antibody or a fragment thereof.

The constant region or fragment thereof of the chimeric or human antibody
may be from an IgG1, 1gG2, 1gG3, or IgG4. More particularly, the constant region
may be from an 1gG2.

The antibodies and antigen binding fragments of the present invention may
also be used to generally target cells expressing or overexpressing Siglec-15,
including bone cells and breast, colon, lung, ovarian, prostate, and renal cancer cells
as well as melanoma cells and cancer cells of the central nervous system.

More particularly, the antibodies and antigen binding fragments may be used
to target osteoclasts cells undergoing differentiation.

The present invention provides in one aspect thereof, an isolated or
substantially purified antibody or antigen binding fragment which may be capable of
specific binding to SEQ ID NO:2.

More specifically and in accordance with an embodiment of the invention, the
antibody or antigen binding fragment may bind to a domain located between amino
acid 20 and amino acid 259 of SEQ ID NO:2.
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In accordance with another embodiment of the invention, the antibody or
antigen binding fragment may be capable of binding to an epitope comprised within
amino acid 20 and amino acid 259 of SEQ |D NO:2.

As such, the present invention encompasses diagnostic and/or therapeutic
antibodies or antigen binding fragments having specificity for SEQ ID NO:2. Also
encompassed by the present invention are antibodies or antigen binding fragments
having the same epitope specificity as the antibody of the present invention. A
candidate antibody may be identified by determining whether it will bind to the epitope
to which the antibodies described herein binds and/or by performing competition
assays with antibodies or antigen binding fragments known to bind to the epitope.

Therefore, another aspect the present invention provides an isolated antibody
or antigen binding fragment capable of competing with the antibody or antigen
binding fragment described herein.

In further aspects, the present invention provides method of treatment and
method of detection using the antibody or antigen binding fragment of the present
invention.

The term “antibody” refers to intact antibody, monoclonal or polyclonal
antibodies. The term “antibody” also encompasses, multispecific antibodies such as
bispecific antibodies. Human antibodies are usually made of two light chains and two
heavy chains each comprising variable regions and constant regions. The light chain
variable region comprises 3 CDRs, identified herein as CDRL1, CDRL2 and CDRL3
flanked by framework regions. The heavy chain variable region comprises 3 CDRs,
identified herein as CDRH1, CDRH2 and CDRH3 flanked by framework regions.

The term "antigen-binding fragment", as used herein, refers to one or more
fragments of an antibody that retain the ability to bind to an antigen (e.g., SEQ ID
NO:2 or variants thereof). It has been shown that the antigen-binding function of an
antibody can be performed by fragments of an intact antibody. Examples of binding
fragments encompassed within the term "antigen-binding fragment" of an antibody
include (i) a Fab fragment, a monovalent fragment consisting of the V|, Vy, C and
Cys domains; (i) a F(ab'), fragment, a bivalent fragment comprising two Fab
fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment
consisting of the Vy and Cy, domains; (iv) a Fv fragment consisting of the V, and Vy
domains of a single arm of an antibody, (v) a dAb fragment (Ward et al., (1989)

Nature 341:544-546), which consists of a Vy domain; and (vi) an isolated
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complementarity determining region (CDR), e.g., Vs CDR3. Furthermore, although
the two domains of the Fv fragment, V| and Vy, are coded for by separate genes,
they can be joined, using recombinant methods, by a synthetic linker that enables
them to be made as a single polypeptide chain in which the V, and V}, regions pair to
form monovalent molecules (known as single chain Fv (scFv); see e.g., Bird et al.
(1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be encompassed
within the term "antigen-binding fragment" of an antibody. Furthermore, the antigen-
binding fragments include binding-domain immunoglobulin fusion proteins comprising
(i) a binding domain polypeptide (such as a heavy chain variable region, a light chain
variable region, or a heavy chain variable region fused to a light chain variable region
via a linker peptide) that is fused to an immunoglobulin hinge region polypeptide, (i)
an immunoglobulin heavy chain CH2 constant region fused to the hinge region, and
(iii) an immunoglobulin heavy chain CH3 constant region fused to the CH2 constant
region. The hinge region may be modified by replacing one or more cysteine residues
with serine residues so as to prevent dimerization. Such binding-domain
immunoglobulin fusion proteins are further disclosed in US 2003/0118592 and US
2003/0133939. These antibody fragments are obtained using conventional
techniques known to those with skill in the art, and the fragments are screened for
utility in the same manner as are intact antibodies.

A typical antigen binding site is comprised of the variable regions formed by
the pairing of a light chain immunoglobulin and a heavy chain immunoglobulin. The
structure of the antibody variable regions is very consistent and exhibits very similar
structures. These variable regions are typically comprised of relatively homologous
framework regions (FR) interspaced with three hypervariable regions termed
Complementarity Determining Regions (CDRs). The overall binding activity of the
antigen binding fragment is often dictated by the sequence of the CDRs. The FRs
often play a role in the proper positioning and alignment in three dimensions of the
CDRs for optimal antigen binding.

Antibodies and/or antigen binding fragments of the present invention may
originate, for example, from a mouse, a rat or any other mammal or from other
sources such as through recombinant DNA technologies.

Further scope, applicability and advantages of the present invention will

become apparent from the non-restrictive detailed description given hereinafter. It
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should be understood, however, that this detailed description, while indicating
exemplary embodiments of the invention, is given by way of example only, with

reference to the accompanying drawings.

DETAILED DESCRIPTION OF THE INVENTION
The expression profile of Siglec-15 in osteoclasts and normal tissues

The present invention relates to the use of monoclonal antibodies to target
osteoclasts found in various bone related disease where severe bone loss is
observed due to increased activity of the osteoclasts. In order to direct the antibodies
to the osteoclasts, the identification of osteoclast-specific antigens that are
expressed at the cell surface of the cells must be carried out. There are several
technologies that are available to identify cell-specific antigens and the method that
was used to identify Siglec-15 in differentiating osteoclasts that were treated with
RANKL, an innovative discovery platform called Subtractive Transcription-based
Amplification of mMRNA (STAR), is described in the published patent application No.
PCT/CA2007/000210.

Analysis of the human osteoclast STAR libraries yielded many genes that
encode secreted and cell surface proteins. One of these, termed AB-0326, contained
an open reading frame that encoded a polypeptide of 328 amino acids,
corresponding to SEQ ID NO:2 that was encoded by a cDNA of 987 base pairs with
the nucleotide sequence shown in SEQ ID NO:1. A search of publicly available
databases revealed that the AB-0326 nucleotide sequence was identical to that of a
human gene called CD33 antigen-like 3 (CD33L3). CD33L3 was later found to be a
member of the Siglec family of sialic acid binding proteins and was renamed Siglec-
15 based on homology to other Siglecs (Crocker et al, 2007). Based on this
information, the mouse orthologue was isolated and sequenced and found to be
approximately 85% identical to the human sequence at the amino acid level. SEQ ID
NO:3 and SEQ ID NO:4 show the sequences of cDNA and polypeptide of the murine
Siglec-15, respectively. Bioinformatic analysis predicted a type | membrane-
anchored protein that presents its functional domain to the extracellular
compartment. As with other Siglec sequences, an amino-terminal signal peptide
(located between amino acids 1 and 19 of SEQ ID NO:2) targets the protein to the
membrane of cells and the final processed protein is anchored to the membrane via

a single trans-membrane helix located at the carboxy-terminus (located between
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amino acids 261 and 283 of SEQ ID NO:2). The V-set Ig domain is located between
amino acids 49 and 165 of SEQ ID NO:2 whereas the C2-set Ig domain is located
between amino acids 178 and 244 of SEQ ID NO:2.

The present invention relates to the function of Siglec-15 during the
differentiation of osteoclasts. Previous findings (Sooknanan et al. 2007) established
that the transcript encoding human Siglec-15 was significantly upregulated in
response to RANKL. This determination was performed on RNA macroarrays that
contained spotted total RNA samples from several different human osteoclast
differentiation experiments from different human PBMNC donors. Furthermore, these
studies (Sooknanan et al. 2007) revealed that the Siglec-15 transcript was expressed
in only one normal tissue among a vast panel of 30 human normal tissues indicating
a very high osteoclast specificity of the Siglec-15 gene expression. Using more
sensitive methods such as semi-quantitative RT-PCR, the expression of the Siglec-
15 mRNA was stimulated within one day of RANKL treatment in many osteoclast
samples indicating that the gene was expressed early in osteoclast precursor cells,
prior to the commencement of cell fusion. Finally, the tissue expression profile of
Siglec-15 was assessed by semi-quantitative RT-PCR and found to only be
expressed in a single normal human tissue thus validating the macroarray results of
Sooknanan et al. Taken together, these expression results underscore the strength
of the Applicant’s discovery approach in its ability to identify targets, as exemplified
by Siglec-15, that are highly restricted to differentiating osteoclasts.

Based on the expression of Siglec-15 in the early stages of differentiation of
osteoclasts, its limited expression in normal tissues, and a critical biological role for
Siglec-15 in the activity of osteoclasts, Siglec-15 was chosen as a therapeutic target
for the development of monoclonal antibodies for the detection, prevention, and
treatment of bone-related diseases such as cancer-induced bone loss and
osteoporosis.

Therefore, a variety of anti-Siglec-15 antibodies and immunologically
functional fragments thereof, such as chimeric and humanized monoclonal
antibodies, antibody fragments, single chain antibodies, domain antibodies, and

polypeptides with an antigen-binding region, for targeting Siglec-15 are provided.

SEQ ID NO:2 as antigen and epitopes derived from SEQ ID NO:2
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In international application No. PCT/CA2007/000210, the Applicant has come
to the unexpected discovery that SEQ ID NO:2 is involved in osteoclast
differentiation. This antigen may thus be useful for targeting cells expressing the
antigen in vitro or in vivo and in the development of detection assays for measuring
the antigen in vitro or in vivo.

The present invention therefore provides an antigen useful for generating
specific antibodies and/or specific for cells expressing SEQ ID NO:2. The antigen or
epitope may comprise a fragment of at least 10 amino acids (and up to the total
length) of SEQ ID NO:2 or of a SEQ ID NO: 2 variant.

An exemplary antigen is the whole SEQ ID NO:2 protein or a variant form
having at least 80% sequence identity with SEQ ID NO:2 or a fragment comprising at
least 10 amino acids of SEQ ID NO:2 or of a SEQ ID NO:2 variant.

The antigen or the epitope described herein may be fused with a carrier such
as keyhole limpet (KHL), bovine serum albumin (BSA), ovalbumin (OVA) or else in
order to generate antibodies and antigen binding fragments.

The present invention also provides an epitope comprised within amino acid
20 to 259 of SEQ ID NO:2 to generate antibodies and antigen binding fragments
described herein. The epitope may comprise a fragment of at least 10 amino acids
comprised within amino acids 20 to 259 of SEQ ID NO:2 or a corresponding portion
of a SEQ ID NO.:2 variant.

The present invention further provides a composition for generating antibodies
to SEQ ID NO:2 or to a SEQ ID NO:2 variant, the composition may comprise an
epitope of SEQ ID NO:2 comprised within amino acids 20 to 259 of SEQ ID NO:2 or a
corresponding portion of a SEQ ID NO:2 variant and a carrier.

Exemplary embodiments of compositions are pharmaceutical composition for
generating antibodies against SEQ ID NO:2 or against a SEQ ID NO:2 variant. The
pharmaceutical composition may comprise an epitope of SEQ ID NO:2 comprised
within amino acids 20 to 259 of SEQ ID NO:2 or a corresponding portion of a SEQ ID
NO:2 variant and a pharmaceutically acceptable carrier.

In yet a further aspect the invention provides a method for generating
antibodies against SEQ ID NO:2 or against a SEQ ID NO:2 variant. The method may
comprise administering a polypeptide comprising an epitope of SEQ ID NO:2
comprised within amino acids 20 to 259 of SEQ ID NO:2 or a corresponding portion
of a SEQ ID NO:2 variant.
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In an additional aspect, the present invention provides the use of an epitope
of SEQ ID NO:2 comprised within amino acids 20 to 259 of SEQ ID NO:2 or a
corresponding portion of a SEQ ID NO:2 variant for generating antibodies against
SEQ ID NO:2 or against a SEQ ID NO:2 variant.

Exemplary embodiments of SEQ ID NO.:2 variant having 80% identity with
SEQ ID NO.:2 include for example and without limitation, SEQ ID NO.:4 as well as
other analogues that are published in databases under gene bank accession
numbers or NCBI reference sequence: AAY40743.1, XP_512109.2,
XP_001089000.1, XP_601064.4, NP_001094508.1, XP_855238.1, XP_574176.2 and
EAX01462.1.

Antibodies and antigen binding fragments that binds to SEQ ID NO:2 or to SEQ ID
NO:2 variant

Antibodies were initially isolated from Fab libraries for their specificity towards

the antigen of interest. Comparison of the amino acid sequences of the light chain
variable domains or the heavy chain variable domains of antibodies showing the
greatest characteristics allowed us to derive consensus sequences within the CDRs
and within the variable regions. The consensus for CDRs are provided in SEQ 1D
Nos:148-158 and 197-210. The consensus for the variable regions are provided in
SEQ ID Nos.:191-196.

The variable regions described herein may be fused with constant regions of
a desired species thereby allowing recognition of the antibody by effector cells of the
desired species. The constant region may originate, for example, from an IgG1, 1gG2,
IgG3, or IgG4 subtype. Cloning or synthesizing a constant region in frame with a
variable region is well within the scope of a person of skill in the art and may be
performed, for example, by recombinant DNA technology.

In certain embodiments of the present invention, antibodies that bind to SEQ
ID NO:2 may be of the IgG1, 1gG2, IgG3, or IgG4 subtype. More specific
embodiments of the invention relates to an antibody of the IgG1 subtype. The
antibody may be a humanized antibody of the IgG1 subtype that is biologically active
in mediating antibody-dependent cellular cytotoxicity (ADCC), complement-mediated
cytotoxicity (CMC), or associated with immune complexes. The typical ADCC
involves activation of natural killer (NK) cells and is reliant on the recognition of

antibody-coated cells by Fc receptors on the surface of the NK cells. The Fc
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receptors recognize the Fc domain of antibodies such as is present on IgG1, which
bind to the surface of a target cell, in particular a bone cell that expresses an antigen,
such as SEQ ID NO:2. Once bound to the Fc receptor of IgG the NK cell releases
cytokines and cytotoxic granules that enter the target cell and promote cell death by
triggering apoptosis.
The present invention described a collection of antibodies that bind to SEQ ID
NO:2. In certain embodiments, the antibodies may be selected from the group
consisting of polyclonal antibodies, monoclonal antibodies such as chimeric or
humanized antibodies, antibody fragments such as antigen binding fragments, single
chain antibodies, domain antibodies, and polypeptides with an antigen binding region.
The present invention therefore provides in another aspect thereof, an
isolated antibody or antigen binding fragment comprising a light chain variable
domain having;
a. a CDRL1 sequence selected from the group consisting of SEQ ID
NO:69, SEQ ID NO:75, SEQ ID NO:81, SEQ ID NO:87, SEQ ID
NO:93, SEQ ID NO:99, SEQ ID NO:105, SEQ ID NO:111, SEQ ID
NO:173, SEQ ID NO:179 and SEQ ID NO:185 ;
b. a CDRL2 sequence selected from the group consisting of SEQ ID
NO:70, SEQ ID NO:76. SEQ ID NO:82, SEQ ID NO:88, SEQ ID
NO:94, SEQ ID NO:100, SEQ ID NO:106, SEQ ID NO:112, SEQ ID
NO:174, SEQ ID NO:180 and SEQ ID NO:186 and/or,;
c. a CDRL3 sequence selected from the group consisting of SEQ ID
NO:71, SEQ ID NO:77, SEQ ID NO:83, SEQ ID NO:89, SEQ ID
NO:95, SEQ ID NO:101, SEQ ID NO:107, SEQ ID NO:113, SEQ ID
NO:175, SEQ ID NO:181 and SEQ ID NO:187.
The isolated antibody or antigen binding fragment may also comprise a heavy
chain variable domain having;
a. a CDRH1 sequence selected from the group consisting of SEQ ID
NO:72, SEQ ID NO:78, SEQ ID NO:84, SEQ ID NO:90, SEQ ID
NO:96, SEQ ID NO:102, SEQ ID NO:108, SEQ ID NO:114, SEQ ID
NO:176, SEQ ID NO:182 and SEQ ID NO:188;
b. a CDRH2 sequence selected from the group consisting of SEQ ID
NO:73, SEQ ID NO:79, SEQ ID NO:85, SEQ ID NO:91, SEQ ID
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NO:97, SEQ ID NO:103, SEQ ID NO:109, SEQ ID NO:115, , SEQ ID
NO:177, SEQ ID NO:183 and SEQ ID NO:189 and/or;

c. a CDRH3 sequence selected from the group consisting of SEQ ID
NO:74, SEQ ID NO:80, SEQ ID NO:86, SEQ ID NO:92, SEQ ID
NO:98, SEQ ID NO:104, SEQ ID NO:110, SEQ ID NO:116 , SEQ ID
NO:178, SEQ ID NO:184 and SEQ ID NO:190.

In a further aspect, the present invention provides an isolated antibody or

antigen binding fragment which may comprise a light chain variable domain having;

a)

b)

a CDRL1 which may have at least 80% identity with a CDRL1
sequence selected from the group consisting of SEQ ID NO.:148,
SEQ ID NO.:69, SEQ ID NO.:75 and SEQ ID NO.:105

a CDRL2 which may have at least 80% identity with a CDRL2
sequence selected from the group consisting of SEQ ID NO.:149,
SEQ ID NO.:150, SEQ ID NO.:76, SEQ ID NO.:82 and SEQ ID
NO.:1086, or;

a CDRL3 which may have at least 80% identity with a CDRL3
sequence selected from the group consisting of SEQ ID NO.:151,
SEQ ID NO.:182, SEQ ID NO..77, SEQ ID NO..83, SEQ ID
NO.:95, SEQ ID NO.:107 and SEQ ID NO.:152.

In yet a further aspect, the present invention provides an isolated antibody or

antigen binding fragment, wherein the antibody comprises a heavy chain variable

domain having;

a)

a CDRH1 which may have at least 80% identity with a CDRH1
sequence selected from the group consisting of SEQ ID NO.:153,
SEQ ID NO.:154, SEQ ID NO..84, SEQ ID NO..96 and SEQ ID
NO.:102;

a CDRH2 which may have at least 80% identity with a CDRH2
sequence selected from the group consisting of SEQ ID NO.:155,
SEQ ID NO.:156, SEQ ID NO.157, SEQ ID NO.:73, SEQ ID
NO.:79, SEQ ID NO.:85, SEQ ID NO.:97, SEQ ID NO.:103 and
SEQ ID NO.:109, or;

a CDRH3 which may have at least 80% identity with a CDRH3
sequence selected from the group consisting of SEQ ID NO.:158,
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SEQ ID NO.:74, SEQ ID NO..98, SEQ ID NO.104, SEQ ID
NO.:110 and SEQ ID NO.:116.

In an exemplary embodiment, the antibody or antigen binding fragment may
comprise any individual CDR or a combination of CDR1, CDR2 and/or CDR3 of the
light chain variable region. The CDR3 may more particularly be selected.
Combination may include for example, CDRL1 and CDRL3; CDRL1 and CDRL2;
CDRL2 and CDRL3 and; CDRL1, CDRLZ2 and CDRL3.

In another exemplary embodiment, the antibody or antigen binding fragment
may comprise any individual CDR or a combination of CDR1, CDR2 and/or CDR3 of
the heavy chain variable region. The CDR3 may more particularly be selected.
Combination may include for example, CDRH1 and CDRH3; CDRH1 and CDRHZ2;
CDRH2 and CDRH3 and; CDRH1, CDRH2 and CDRH3.

In accordance with the present invention, the antibody or antigen binding
fragment may comprise at least two CDRs of a CDRL1, a CDRL2 or a CDRL3.

Also in accordance with the present invention, the antibody or antigen binding
fragment may comprise one CDRL1, one CDRL2 and one CDRL3.

Further in accordance with the present invention, the antibody or antigen
binding fragment may comprise:

a. Atleast two CDRs of a CDRL1, CDRL2 or CDRL3 and;
b. Atleast two CDRs of a CDRH1, one CDRH2 or one CDRH3.

The antibody or antigen binding fragment may more preferably comprise one
CDRL1, one CDRL2 and one CDRL3.

The antibody or antigen binding fragment may also more preferably comprise
one CDRH1, one CDRH2 and one CDRH3.

In another aspect the present invention provides an isolated antibody or
antigen binding fragment comprising a heavy chain variable domain having;

a. a CDRH1 sequence selected from the group consisting of SEQ ID
NO:72, SEQ ID NO:78, SEQ ID NO:84, SEQ ID NO:90, SEQ ID
NO:96, SEQ ID NO:102, SEQ ID NO:108, SEQ ID NO:114, SEQ ID
NO:176, SEQ ID NO:182 and SEQ ID NO:188;

b. a CDRH2 sequence selected from the group consisting of SEQ ID
NO:73, SEQ ID NO:79, SEQ ID NO:85, SEQ ID NO:91, SEQ ID
NO:97, SEQ ID NO:103, SEQ ID NO:109, SEQ ID NO:115, SEQ ID
NO:177, SEQ ID NO:183 and SEQ ID NO:189 and/or;
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c. a CDRH3 sequence selected from the group consisting of SEQ ID
NO:74, SEQ ID NO:80, SEQ ID NO:86, SEQ ID NO:92, SEQ ID
NO:98, SEQ ID NO:104, SEQ ID NO:110, SEQ ID NO:116, SEQ ID
NO:178, SEQ ID NO:184 and SEQ ID NO:190.

In accordance with the present invention, the antibody or antigen binding
fragment may comprise one CDRH1, one CDRH2 or one CDRH3.

In accordance with the present invention, the antibody or antigen binding
fragment may also comprise one CDRH1, one CDRH2 and one CDRH3.

When only one of the light chain variable domain or the heavy chain variable
domain is available, an antibody or antigen-binding fragment may be reconstituted by
screening a library of complementary variable domains using methods known in the
art (Portolano et al. The Journal of Immunology (1993) 150:880-887, Clarkson et al.,
Nature (1991) 352:624-628).

Also encompassed by the present invention are polypeptides or antibodies
comprising variable chains having at least one conservative amino acid substitution in
at least one of the CDRs described herein.

Also encompassed by the present invention are polypeptides or antibodies
comprising variable chains having at least one conservative amino acid substitution in
at least two of the CDRs.

Also encompassed by the present invention are polypeptides or antibodies
comprising variable chains having at least one conservative amino acid substitution in
the 3 CDRs.

Also encompassed by the present invention are polypeptides or antibodies
comprising variable chains having at least two conservative amino acid substitution in
at least one of the CDRs.

Also encompassed by the present invention are polypeptides or antibodies
comprising variable chains having at least two conservative amino acid substitution in
at least two of the CDRs.

Also encompassed by the present invention are polypeptides or antibodies
comprising variable chains having at least two conservative amino acid substitution in
the 3 CDRs.

In another aspect, the present invention relates to a polypeptide, antibody or
antigen binding fragment comprising (on a single polypeptide chain or on separate

polypeptide chains) at least one complementarity-determining region of a light chain
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variable domain and at least one complementarity-determining region of a heavy
chain variable domain of one of the antibodies or antigen binding fragment described
herein.

The present invention relates in another aspect thereof to antibodies that may
comprise (on a single polypeptide chain or on separate polypeptide chains) all six
complementarity-determining region (CDR) of the antibody or antigen binding
fragment described herein.

The antibodies or antigen binding fragment of the present invention may
further comprise additional amino acids flanking the amino and/or carboxy region of
the CDR(s). Those additional amino acids may be identical to the framework regions
of the corresponding antibodies described herein or may include, for example,
conservative amino acid substitution.

In accordance with an embodiment of the present invention, the antibody or
antigen binding fragment may comprise a CDRL1 sequence comprising or consisting
of formula:

RSX1aX2aSLLHSNGX;, TYLY (SEQ ID NO.:148),

Wherein X, may be, for example, a neutral hydrophilic amino acid;

Wherein X,, may be, for example, lysine or glutamic acid

wherein X3, may be, for example, an hydrophobic amino acid or asparagine.

In a more specific embodiment, X;, may be, for example, serine.

In a more specific embodiment, X,, may be, for example, lysine.

More particularly X3, may be, for example, isoleucine or valine.

In a more specific embodiment, X3, may be isoleucine.

In accordance with yet another embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL1 sequence comprising
or consisting of formula:

RASXa10NIXp10Xc10YLA (SEQ ID NO.:197)

Wherein X,1o may be any amino acid or for example G or E;

Xp10 May be any amino acid or for example Y or H, and;

Xc10 May be any amino acid or for example S or N.

In accordance with yet another embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL1 sequence comprising
or consisting of formula: CDRL1 of formula RSSX,SLLHSNGX,, TYLY (SEQ ID
NO.:201) wherein X, and X,, are as defined herein.
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In accordance with yet another embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL1 sequence comprising
or consisting of formula: CDRL1 of formula RSX,;sKSLLHSNGNTYLY (SEQ ID
NO.:202) wherein X, is as defined herein.

The antibody or antigen binding fragment may also comprise, for example, a
CDRL1 sequence selected from those comprising or consisting of SEQ ID NO.:75,
SEQ ID NO.:69, SEQ ID NO.:105 and other CDRL1 listed in Table 3 or Table 5B.

In accordance with another embodiment, the antibody or antigen binding
fragment may comprise a CDRL2 sequence comprising or consisting of formula:

X1sMSNLAS (SEQ ID NO.:149),

wherein Xy, may be, for example, a basic amino acid.

More particularly, X;, may be, for example, glutamine or asparagine.
In a more specific embodiment, X,, may be glutamine.

In accordance with yet another embodiment, the antibody or antigen binding
fragment may comprise a CDRL2 sequence comprising or consisting of formula:

RX1cSNLX,.S (SEQ ID NO.:150),

wherein X;. may be, for example, methionine or threonine and wherein X,
may be, for example, an hydrophobic amino acid.

More particularly, X,. may be, for example, alanine or valine.

In a more specific embodiment, X,. may be, for example, methionine.

In a more specific embodiment, X,. may be, for example, alanine.

In accordance with yet another embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL2 sequence comprising
or consisting of formula:

NAKTLX;11Xp11 (SEQ ID NO.:198)

Xa11 may be any amino acid or for example P or A, and:

Xb11 May be any amino acid or for example an acidic amino acid such as E or

D.

The antibody or antigen binding fragment may also comprise, for example, a
CDRL2 sequence selected from those comprising or consisting of SEQ ID NO.:76,
SEQ ID NO.:82, SEQ ID NO.:106 and other CDRL2 listed in Table 3 or Table 5B..

In accordance with yet another embodiment, the antibody or antigen binding
fragment may comprise a CDRL3 sequence comprising or consisting of formula:

X1dQX4LEX3dPXag T (SEQ ID NO.:151)
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wherein X4 may be, for example, an hydrophobic amino acid;

wherein X,q may be, for example, a basic amino acid;

wherein X33 may be, for example, tyrosine or leucine, and;

wherein X449 may be, for example, an aromatic amino acid.

More particularly, X14 may be, for example, methionine or alanine, In a more
specific embodiment, X,y may be, for example, methionine.

More particularly, X,y may be, for example histidine or asparagine. In a more
specific embodiment, X,y may be, for example, histidine.

In a more specific embodiment, X33 may be, for example, tyrosine.

More particularly, Xsq may be, for example, tyrosine or phenylalanine. In a
more specific embodiment, X,q may be, for example, tyrosine.

In accordance with an additional embodiment, the antibody or antigen binding
fragment may comprise a CDRL3 sequence comprising or consisting of formula:

QQWSSNPXT (SEQ ID NO.:152)

Wherein X,. is proline or leucine.

In accordance with yet another embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL3 sequence comprising
or consisting of formula:

QHYGX,1,PLT (SEQ ID NO.:199)

Xa12 May be any amino acid or a hydrophobic amino acid such as for example

AorV.

In accordance with a further embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL3 sequence comprising
or consisting of formula: X,sQXpsLEXsPYT (SEQ ID NO.:203) wherein Xgs, Xes and
Xcs are as defined herein.

In accordance with yet a further embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRL3 sequence comprising
or consisting of formula: QHHYGX4PLT (SEQ ID NO.:204) wherein X., is as defined
herein.

The antibody or antigen binding fragment may also comprise, for example, a
CDRL3 sequence selected from those comprising or consisting of SEQ ID NO.:77,
SEQ ID NO.:83, SEQ ID NO.:95, SEQ ID NO.:107, SEQ ID NO.:152 and other
CDRL3 listed in Table 3 or Table 5B.
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In accordance with an additional embodiment, the antibody or antigen binding
fragment may comprise a CDRH1 sequence comprising or consisting of formula:

GYTFX4:XarY X5MXss (SEQ 1D NO.:153)

wherein X;; may be, for example, threonine or asparagine;

wherein Xy may be, for example, threonine, arginine, serine or aspartic acid;

wherein X3 may be, for example, tryptophan or asparagine, aspartic acid or
glutamic acid, and,

wherein X4 may be, for example, tyrosine, histidine or aspartic acid.

In a more specific embodiment, X;; may be, for example, threonine.

In a more specific embodiment, X may be, for example, serine.

In a more specific embodiment, X3 may be, for exampie, tryptophan.

In a more specific embodiment, X, may be, for example, histidine.

In accordance with yet an additional embodiment, the antibody or antigen
binding fragment may comprise a CDRH1 sequence comprising or consisting of
formula:

GYTFTDYXsMH (SEQ ID NO.:154)

Wherein X5 may be, for example, an acidic amino acid.

More particularly, Xs may be, for example, glutamic acid or aspartic acid. In a
more specific embodiment, X5 may be, for example, aspartic acid.

In accordance with a further embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH1 sequence comprising
or consisting of formula: GYTFTX, YWMH (SEQ ID NO.:205) wherein X,; is as
defined herein.

In accordance with yet a further embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH1 sequence comprising
or consisting of formula: GYTFTDYX;sMH (SEQ ID NO.:208) wherein X, is as
defined herein.

The antibody or antigen binding fragment may also comprise, for example, a
CDRH1 sequence selected from those comprising or consisting of SEQ ID NO.:84,
SEQ ID NO.:96, SEQ ID NO.:102 and other CDRH1 listed in Table 3 or Table 5A.

In accordance with a further embodiment, the antibody or antigen binding
fragment may comprise a CDRH2 sequence comprising or consisting of formula:

LINPX1gNX2gRX3N (SEQ ID NO.:155)

Wherein X5 may be, for example, a neutral hydrophilic amino acid;
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Wherein X, may be, for example, alanine or glycine, and;

Wherein X33 may be, for example, proline or threonine.

More particularly, X may be, for example, serine or threonine. In a more
specific embodiment, X,y may be, for example, threonine.

In a more specific embodiment, X,q may be, for example, glycine.

In a more specific embodiment, X;; may be, for example, threonine.

In accordance with yet a further embodiment, the antibody or antigen binding
fragment may comprise a CDRH2 sequence comprising or consisting of formula:

XiIDPETGGTA (SEQ ID NO.:156)

Wherein X;, may be, for example, alanine or threonine.

In accordance with a more specific embodiment, X;, may be, for example,
threonine.

In accordance with yet a further embodiment, the antibody or antigen binding
fragment may comprise a CDRH2 sequence comprising or consisting of formula:

EIX iPX2X3SX4XsN (SEQ ID NO.:157)

Wherein X, may be, for example, aspartic acid or asparagine;

Wherein X, may be, for example, aspartic acid or serine;

Wherein X3 may be, for example,aspartic acid or serine;

Wherein X4 may be, for example,tyrosine or threonine, and,

Wherein X5 may be, for example,threonine or isoleucine.

In accordance with yet another embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH2 sequence comprising
or consisting of formula:

AX,13YPGNGDSR (SEQ ID NO.:200)

Xa13 may be any amino acid or a hydrophobic amino acid such as | or V.

In accordance with an additional embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH2 sequence comprising
or consisting of formula: XIDPETGGTA (SEQ ID NO.:206) wherein X is as defined
herein.

In accordance with yet an additional embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH2 sequence comprising
or consisting of formula:LINPX,,NX;,RX3,N (SEQ ID NO.:207) wherein X, X,mand

Xam are as defined herein.
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In accordance with a further embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH2 sequence comprising
or consisting of formula: X{IDPETGGTA (SEQ ID NO.:209) wherein X4 is as defined
herein.

The antibody or antigen binding fragment may also comprise, for example, a
CDRH2 sequence selected from those comprising or consisting of SEQ ID NO.:73,
SEQ ID NO.:79, SEQ ID NO.:85, SEQ ID NO.:97, SEQ ID NO.:103 and SEQ ID
NO.:109 and other CDRH2 listed in Table 3 or Table 5A.

In accordance with an additional embodiment, the antibody or antigen binding
fragment may comprise a CDRH3 sequence comprising or consisting of formula:

TXGFYY XX XgNYDVGFAY (SEQ ID NO.:158)

Wherein X;; may be, for example, a neutral hydrophilic amino acid;

Wherein X, may be, for example, a neutral hydrophilic amino acid;

Wherein X3 may be, for example, tyrosine or histidine, and;

Wherein X, may be, for example, tyrosine or serine.

More particularly, X;; may be, for example, serine or threonine. In a more
specific embodiment, X;; may be, for example, serine.

More particularly, X, may be, for example, serine or threonine. In a more
specific embodiment, X, may be, for example, threonine.

In a more specific embodiment, X5 may be, for example, tyrosine.ln a more
specific embodiment, X4 may be, for example, serine.

In accordance with a further embodiment of the present invention, the
antibody or antigen binding fragment may comprise a CDRH3 sequence comprising
or consisting of formula: TX;,FYYX,, X3, XsyNYDVGFAY (SEQ ID NO.:210) wherein
Xiv, Xay, Xsy @and X,, are as defined herein.

The antibody or antigen binding fragment may comprise, for example, a
CDRH3 sequence selected from those comprising or consisting of SEQ ID NO.:74,
SEQ ID NO.:98, SEQ ID NO.:104, SEQ ID NO.:110, SEQ ID NO.:116 and other
CDRH3 listed in Table 3 or Table 5A.

The framework region of the heavy and/or light chains described herein may
be derived from one or more of the framework regions illustrated herein. The
antibody or antigen binding fragments may thus comprise one or more of the CDRs

described herein (e.g., selected from the specific CDRs or from consensus CDRs
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SEQ ID NOs.: 148-158 and 197-210) and framework regions originating from the light
or heavy chain variable regions illustrated herein.

In an embodiment of the invention, the antibody or antigen binding fragment
of the present invention may comprise a heavy chain variable region (or a fragment)
having formula :

XX QX 3k QQX 41 X5k Xek EX7kVXgPGASVKLSCKASGYTFTX ) YWMHWVKQRPGQGL
EWIGLINPX1mNX2,RX3mNYNEX,,F X2, X3, KATLTVDKSSSTAYMX,,.LSSLTSEDSAV
YYCARGGDGDYFDYWGQGTTLTVSS (SEQ ID NO.:191)

Wherein X, may be for example Q or E;

Xa may be any amino acid or a hydrophobic amino acid such as for example V or [;
Xax may be any amino acid or a hydrophobic amino acid such as for example V or L;
Xq Mmay be any amino acid or for example P or S;

Xsk may be any amino acid or for example R or G;

Xex May be any amino acid or for example A or T;

X7« may be any amino acid or a hydrophobic amino acid such as for example L or I;
Xa« may be any amino acid or a basic amino acid such as for example R or K;

Xy may be any amino acid or a neutral hydrophilic amino acid such as for example
for example Sor T;

Xim May be any amino acid or a neutral hydrophilic amino acid such as for example
TorsS;

Xom may be any amino acid or for example G or A;

Xsm may be any amino acid or for example P or T;

Xinmay be any amino acid or a basic amino acid such as for example K or R;

X2y may be any amino acid or a basic amino acid such as for example N or K;

X3, may be any amino acid or for example N or a neutral hydrophilic amino acid such
as SorTand,

Xan may be any amino acid or a basic amino acid such as for example Q or H.

In another embodiment of the invention, the antibody or antigen binding
fragment of the present invention may comprise a heavy chain variable region (or a
fragment) having formula :
X10VX20LQQSGAELARPGASVKFSCKASGYTFTRNWIQWVKQRPGQGLEWIGAX,13
YPGNGDSRYTQKFKGKATLTADKSSX;TAYMQLX2,X3,LX4,SEDSAVYYCARLAGN
YAYYFDYWGQGTALTVSS (SEQ ID NO.:192)

Wherein X, may be for example Q or D;
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X20 may be any amino acid or a basic amino acid such as for example K or Q;

Xa13 may be any amino acid or a hydrophobic amino acid such as for example | or V;
Xiq may be any amino acid or for example S or N;

Xzq May be any amino acid or for example S or N;

Xaqg may be any amino acid or for example G or S and;

X4q may be any amino acid or for example A or S.

In yet another embodiment of the invention, the antibody or antigen binding
fragment of the present invention may comprise a heavy chain variable region (or a
fragment) having formula :

X1 XoX3LQQSGX4ELVRPGASVTLSCKASGYTFTDY X sMHWVKQTPVHGLEWIGX,
tIDPETGGTAYNQKFKGKATLTADX;,SSX,, TAYMELSSLTSEDSAVYYCTX,FYYX,,
X3y XayNYDVGFAYWGQGTLVTVSA (SEQ ID NO.:193)

Wherein X;; may be for example E or Q;

Xz may be any amino acid or a hydrophobic amino acid such as for example A or |;
X3 may be any amino acid or for example Y or Q;

X4 may be any amino acid or a hydrophobic amino acid such as for example A or V;
X4s may be any amino acid or an acidic amino acid such as for example D or E;

X1t may be any amino acid or for example A or T;

X4, may be any amino acid or a basic amino acid such as for example K or R;

X2u May be any amino acid or a neutral hydrophilic amino acid such as for example S
orT,

X4, may be any amino acid or a neutral hydrophilic amino acid such as for example S
orT;

Xzy may be any amino acid or a neutral hydrophilic amino acid such as for example T
or S;

Xsy may be any amino acid or for example Y or H and:

X4 may be any amino acid or for example S or Y.

In an additional embodiment, the antibody or antigen binding fragment of the
present invention may comprise a light chain variable region (or a fragment) having
formula :

DIVMTX 1 AX2wFSNPV X3, LGTX 4 ASISCRSS X1, SLLHSNG X, TYLYWYLQKPGQSP
QLLIYQMSNLASGVPDRFSX,SGSGTX,,FTLRISRVEAEDVGVYYCX.5QXpsLEX, P
YTFGXa9GTKLEIK (SEQ ID NO.:194)
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Wherein X;,, may be any amino acid or a basic amino acid such as for example Q or
H;

Xow may be any amino acid or a hydrophobic amino acid such as for example V or A;
Xsw may be any amino acid or for example T or I;

Xaw may be any amino acid or for example S or P;

Xix may be any amino acid or for example E or K;

Xox may be any amino acid or a hydrophobic amino acid such as for example V or |;
X1y may be any amino acid or for example S or G;

X2y may be any amino acid or for example D or A;

Xas may be any amino acid or a hydrophobic amino acid such as for example M or A;
Xyss May be any amino acid or a basic amino acid such as for example N or H;

Xcg may be any amino acid or for example Y or L, and;

Xag may be any amino acid or for example G or S.

In a further embodiment, the antibody or antigen binding fragment of the
present invention may comprise a light chain variable region (or a fragment) having
formula :

X1zl QMTQSPASLSASVGETVTITCRASX,19NIXp10Xc10 YLAWYQQKQGKSPQLLVYN
AKTLXa11Xp11GVX,3X03sRFSGSGSGTQX3SLKINX i3LQPEDFGSY X.sCQHHYGX,PL
TFGX3sGTKXpsELK (SEQ ID NO.:195)

Wherein X,, may be any amino acid or for example D or N;

Xato May be any amino acid or for example E or G;

Xob10 May be any amino acid or for example Y or H;

Xc10 may be any amino acid or for example S or N;

Xa1111 Mmay be any amino acid or for example P or A;

Xp11 may be any amino acid or an acidic amino acid such as for example E or D;

Xaz may be any amino acid or for example P or S;

Xp3 may be any amino acid or for example V or S;

Xc3 may be any amino acid or an aromatic amino acid such as for example For;
Xg3 may be any amino acid or for example N or S;

Xe3 may be any amino acid or for example H or Y;

Xas may be any amino acid or a hydrophobic amino acid such as for example A or V;
Xas may be any amino acid or for example S or A, and;

Xps may be any amino acid or a hydrophobic amino acid such as for example V or L.
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In yet a further embodiment, the antibody or antigen binding fragment of the present
invention may comprise a light chain variable region (or a fragment) having formula :
DIVMTQAAPSVPVTPGESVSISCRSX,sKSLLHSNGNTYLYWFLQRPGQSPQLLIYR
MSNLASGVPDRFSGSGSGTAFTLRX,;SRVEAEDVGVYYCMQHLEYPFTFGGGTK
LEIK (SEQ ID NO.:196)

Wherein X, may be any amino acid or a neutral hydrophilic amino acid such as for
example S or T, and;

Xa7 Mmay be any amino acid or a hydrophobic amino acid such as for example | or L.

Antibodies that bind to Siglec-15

In certain embodiments of the present invention, antibodies that bind to

Siglec-15 are of the 1gG1, 19G2, IgG3, or IgG4 subtype. In the preferred
embodiment, the antibody is an antibody of the 1gG2 subtype. In the present
embodiment, the antibody is a humanized antibody of the IgG2 subtype that is
biologically active in blocking the biological activity of normal Siglec-15 function on
the surface of osteoclasts. Such blockage, for example, could prevent the
association of Siglec-15 with its substrates, its ligands, itself, or other proteins on
adjacent cells.

The present invention discloses a collection of antibodies that bind to Siglec-
15. In certain embodiments, the antibodies consist of monoclonal antibodies and
immunologically functional fragments thereof, such as chimeric and humanized
monoclonal antibodies, antibody fragments, single chain antibodies, domain
antibodies, and polypeptides with an antigen-binding region.

A typical antigen-binding site is comprised of the variable regions formed by
the pairing of a light chain immunoglobulin and a heavy chain immunoglobulin. The
structure of the antibody variable regions is very consistent and exhibits very similar
structures. These variable regions are typically comprised of relatively homologous
framework regions (FR) interspaced with three hypervariable regions termed
Complementarity Determining Regions (CDRs). Although the overall binding activity
of the antigen binding fragment is dictated by the sequence of the CDRs, the FRs
play a critical role in the proper positioning and alignment in three dimensions of the

CDRs for optimal antigen binding.
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Table 1 discloses the sequences of the nucleotides and the amino acids
corresponding to the complete light and heavy chain immunoglobulins of specific
examples of anti-Siglec-15 antibodies.

TABLE 1 — Complete sequences of light and heavy chain immunoglobulins that bind
to Siglec-15

Antibody | Chain type Nucleotide sequence Amino acid sequence
' desi;nationJ (SEQ ID NO:) (SEQ ID NO:)
25A1 Light (L) 5 6
25A1 Heavy (H) 7 8
25B4 Light 9 10
25B4 Heavy 11 12
25B8 Light 13 14
25B8 Heavy 15 16
25C1 Light 17 18
25C1 Heavy 19 20
25D8 Light 21 22
25D8 Heavy 23 24
25E5 Light 25 26
25E5 Heavy 27 28
25E6 Light 29 30
25E6 Heavy 31 32
25E9 Light 33 34
25E9 Heavy 35 36

An antibody that can bind Siglec-15 may comprise any one L chain with any
one H chain immunoglobulin that is listed in Table 1. In certain embodiments, the
light chain of antibody 25A1 may be combined with the heavy chain of 25A1 or the
heavy chain of 25B4 to form a complete antibody with Siglec-15-binding activity. In
an exemplary embodiment of the present invention, the 25A1 L chain may be
combined with the 25A1 H chain, the 25B4 L chain may be combined with the 25B4
H chain, the 25B8 L chain may be combined with the 25B8 H chain, the 25C1 L
chain may be combined with the 25C1 H chain, the 2D8 L chain may be combined
with the 25D8 H chain, the 25E5 L chain may be combined with the 25E5 H chain,
the 25E6 L chain may be combined with the 25E6 H chain, or the 25E9 L chain may
be combined with the 25E9 H chain. Additionally, some examples of antibodies or
antigen binding fragment may consist of any combination of two L chains and any
two H chains from the list of antibodies listed in Table 1.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25A1 are shown in SEQ ID NOS:5 and 7, respectively, and the
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corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25A1 are shown in SEQ ID NOS:6 and 8, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:6 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:8. In another embodiment, the antibody may
comprise two identical or substantially identical 25A1 light chains comprising SEQ ID
NO:6 or a variant thereof and two identical or substantially identical 25A1 heavy
chains comprising SEQ ID NO:8 or a variant thereof.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25B4 are shown in SEQ ID NOS:9 and 11, respectively, and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 256B4 are shown in SEQ ID NOS:10 and 12, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:10 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:12. In another embodiment, the antibody may
comprise two identical or substantially identical 25B4 light chains comprising SEQ ID
NO:10 or a variant thereof and two identical or substantially identical 25B4 heavy
chains comprising SEQ ID NO:12 or a variant thereof.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25B8 are shown in SEQ ID NOS:13 and 15, respectively and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25B8 are shown in SEQ ID NOS:14 and 16, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:14 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:16. In another embodiment, the antibody may
comprise two identical or substantially identical 25B8 light chains comprising SEQ 1D
NO:14 or a variant thereof and two identical or substantially identical 25B8 heavy
chains comprising SEQ ID NO:16 or a variant thereof.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25C1 are shown in SEQ ID NOS:17 and 19, respectively, and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25C1 are shown in SEQ ID NOS:18 and 20, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light

chain amino acid shown in SEQ ID NO:18 combined with the heavy chain amino acid
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sequence shown in SEQ ID NO:20. In another embodiment, the antibody may
comprise two identical or substantially identical 25C1 light chains comprising SEQ 1D
NO:18 or a variant thereof and two identical or substantially identical 25C1 heavy
chains comprising SEQ ID NO:20 or a variant thereof.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25D8 are shown in SEQ ID NOS:21 and 23, respectively, and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25D8 are shown in SEQ ID NOS:22 and 24, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:22 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:24. In another embodiment, the antibody may
comprise two identical or substantially identical 25D8 light chains comprising of SEQ
ID NO:22 or a variant thereof and two identical or substantially identical 25D8 heavy
chains comprising SEQ ID NO:24 or a variant thereof.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25E5 are shown in SEQ ID NOS:25 and 27, respectively, and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25E5 are shown in SEQ ID NOS:26 and 28, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:26 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:28. In another embodiment, the antibody may
comprise two identical or substantially identical 25E5 light chains comprising SEQ ID
NO:26 or a variant thereof and two identical or substantially identical 25E5 heavy
chains comprising SEQ ID NO:28 or a variant thereof.

The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25E6 are shown in SEQ ID NOS:29 and 31, respectively and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25E6 are shown in SEQ ID NOS:30 and 32, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:30 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:32. In another embodiment, the antibody may
comprise two identical or substantially identical 25E6 light chains comprising SEQ 1D
NO:30 or a variant thereof and two identical or substantially identical 25E6 heavy
chains comprising SEQ ID NO:32 or a variant thereof.
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The complete nucleotide sequences of the light and heavy immunoglobulin
chains of antibody 25E9 are shown in SEQ ID NOS:33 and 35, respectively, and the
corresponding amino acid sequences of the light and heavy immunoglobulin chains
of antibody 25E9 are shown in SEQ ID NOS:34 and 36, respectively. Thus, in an
exemplary embodiment, an antibody that binds to Siglec-15 may comprise the light
chain amino acid shown in SEQ ID NO:34 combined with the heavy chain amino acid
sequence shown in SEQ ID NO:36. In another embodiment, the antibody may
comprise two identical or substantially identical 25E9 light chains comprising SEQ ID
NO:34 or a variant thereof and two identical or substantially identical 25E9 heavy
chains comprising SEQ ID NO:36 or a variant thereof.

Variants of other anti-Siglec-15 antibodies or antigen binding fragments
formed by the combination of light and/or heavy immunoglobulin chains may each
independently have at least 80%, 85%, 90%, 95%, 97%, or 99% identity to the amino
acid sequences listed in Table 1 are also provided. In certain embodiments, the
antibody variants may comprise at least one light chain and one heavy chain. In
other instances, the antibody variants may comprise two identical or substantially
identical light chains and two identical or substantially identical heavy chains. In
accordance with the present invention, the region of variation may be located in the
constant region or in the variable region. Also in accordance with the present
invention, the region of variation may be located in the framework region.

Also encompassed by the present invention are antibodies comprising a light
chain comprising one of the variable region of the light chain sequence listed in Table
1 or a variant thereof and a heavy chain comprising one of the variable region of the
heavy chain sequence listed in Table 1 or a variant thereof. The light chain and
heavy chain may comprise a constant domain. Combinations of light chains and
heavy chains of Table 1 are also encompassed by the present invention.

Antibodies or antigen binding fragments that contain the light chain and heavy
chain variable regions are also provided in the present invention. Additionally, certain
embodiments include antigen binding fragments, variants, and derivatives of these
light and heavy chain variable regions.

Yet other exemplary embodiments of the invention includes an
isolated antibody or antigen binding fragment capable of specific binding to

SEQ ID NO:2 or to a variant thereof, the antibody comprising:
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a. the light chain variable domain defined in SEQ ID NO.:38 and the
heavy chain variable domain defined in SEQ ID NO.:40;

b. the light chain variable domain defined in SEQ ID NO.:.42 and the
heavy chain variable domain defined in SEQ ID NO.:44;,

c. the light chain variable domain defined in SEQ ID NO.:46 and the
heavy chain variable domain defined in SEQ ID NO.:48;

d. the light chain variable domain defined in SEQ ID NO.:50 and the
heavy chain variable domain defined in SEQ 1D NO.:52;

e. the light chain variable domain defined in SEQ ID NO.:54 and the
heavy chain variable domain defined in SEQ ID NO.:56,

f. the light chain variable domain defined in SEQ ID NO.:58 and the
heavy chain variable domain defined in SEQ 1D NO.:60;

g. the light chain variable domain defined in SEQ ID NO.:62 and the
heavy chain variable domain defined in SEQ ID NO.:64;

h. the light chain variable domain defined in SEQ ID NO..66 and the
heavy chain variable domain defined in SEQ ID NO.:68;

It is to be understood herein, that the light chain variable region of the specific
combination provided above may be changed for any other light chain variable region
(especially those of Table 2). Similarly, the heavy chain variable region of the
specific combination provided above may be changed for any other heavy chain
variable region (especially those of Table 2).

Antibodies that contain the light chain and heavy chain variable regions are
also provided in the present invention. Additionally, certain embodiments include
antigen binding fragments, variants, and derivatives of these light and heavy chain
variable regions. Examples of sequences present in these light and heavy chain
variable regions are disclosed in Table 2.

Table 2 — Sequences of light and heavy chain variable regions that bind to Siglec-15

Antibody Chain Nucleotide sequence Amino acid
designation type (SEQ ID NO:) sequence (SEQID
NO:)
25A1 Light (L) 37 38
25A1 Heavy (H) 39 40
25B4 Light 41 42
25B4 Heavy 43 44
25B8 Light 45 46
25B8 Heavy 47 48
25C1 Light 49 50
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Antibody Chain Nucleotide sequence Amino acid
designation type (SEQIDNO:) | sequence (SEQID
o ~ ‘ ~ : NO:)
25C1 Heavy 51 52
25D8 Light 53 54
25D8 Heavy 55 56
25E5 Light 57 58
25E5 Heavy 59 60
25E6 Light 61 62
25E6 Heavy 63 64
25E9 Light 65 66
25E9 Heavy 67 68
25B02 Light 161 162
25B02 Heavy 163 164
25D11 Light 165 166
25D11 Heavy 167 168
25E10 Light 169 170
25E10 Heavy 171 172

Therefore, antibodies and antigen binding fragments that bind to Siglec-15
may comprise one light chain variable region and one chain heavy variable region of
the same designated antibody or in any combinations. For example, in an exemplary
embodiment, an anti-Siglec-15 antibody or fragment may comprise the 25A1 light
chain variable region (SEQ 1D NO:38) and the 25A1 heavy chain variable region
(SEQ ID NO:40). In an alternate embodiment, an anti-Siglec-15 antibody or fragment
may comprise the 25A1 light chain variable region (SEQ ID NO:38) and the 25B4
heavy chain variable region (SEQ ID NO:44). In another embodiment, the anti-
Siglec-15 antibodies may comprise two identical or substantially identical light chain
variable regions and two identical or substantially identical heavy chain regions. In
yet another embodiment, the anti-Siglec-15 antibodies may comprise two different
light chain variable regions and two different heavy chain regions.

Variants of other anti-Siglec-15 antibodies formed by the combination of light
and/or heavy chain variable regions that each have at least 70%, 75%, 80%, 85%,
90%, 95%, 97%, or 99% identity to the amino acid sequences listed in Table 2,
Tables 5A and 5B are also provided. Those skilled in the art will also recognize that
the anti-Siglec-15 antibody variants may include conservative amino acid changes,
amino acid substitutions, deletions, or additions in the amino acid sequences of the
light and/or heavy chain variable regions listed in Table 2.
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Table 3 — Sequences of the light and heavy chain CDRs

Antibody Chain CDR SEQ Amino acid sequence
designation type ID
NO:

25A1 Light (L) CDR1 69 SASSSVSYMY
25A1 Light CDR2 70 RTSNLAS
25A1 Light CDR3 71 QQWSSNPLT
25A1 Heavy (H) CDR1 72 GYTFTRYWMD
25A1 Heavy CDR2 73 EIDPSDSYTN
25A1 Heavy CDR3 74 ARSGAYSSDYSYDGFAY
25B4 Light CDR1 75 RSSKSLLHSNGITYLY
25B4 Light CDR2 76 QMSNLAS
25B4 Light CDR3 77 MQHLEYPYT
25B4 Heavy CDR1 78 GYTFTSYWMH
25B4 Heavy CDR2 79 LINPTNGRTN
25B4 Heavy CDR3 80 ARGGDGDYFDY
25B8 Light CDR1 81 RSTKSLLHSNGNTYLY
25B8 Light CDR2 82 RMSNLAS
25B8 Light CDR3 83 MQHLEYPFT
25B8 Heavy CDR1 84 GYTFTDYDMH
25B8 Heavy CDR2 85 TIDPETGGTA
25B8 Heavy CDR3 86 TTFYYSHYNYDVGFAY
25C1 Light CDR1 87 RSSKSLLHSNGNTYLY
25C1 Light CDR2 88 RMSNLAS
25C1 Light CDR3 89 MQHLEYPFT
25C1 Heavy CDR1 90 GYTFTDYEMH
25C1 Heavy CDR2 91 AIDPETGGTA
25C1 Heavy CDR3 92 TSFYYTYYNYDVGFAY
25D8 Light CDR1 93 RSSKSLLHSNGITYLY
25D8 Light CDR2 94 QMSNLAS
25D8 Light CDR3 95 AQNLELPYT
25D8 Heavy CDR1 96 GYTFTSYWMH
25D8 Heavy CDR2 97 LINPSNARTN
25D8 Heavy CDR3 o8 ARGGDGDYFDY
25E5 Light CDR1 99 SASSSVSYMY
25E5 Light CDR2 100 RTSNLVS
25E5 Light CDR3 101 QQWSSNPPT
25E5 Heavy CDR1 102 GFDFSKDWMS
25E5 Heavy CDR2 103 EINPDSSTIN
25E5 Heavy CDR3 104 SRLEDYEDWYFDV
25E6 Light CDR1 105 KASQSVSNAVA
25E6 Light CDR2 106 YTSNRYT
25E6 Light CDR3 107 QQDYTSPWT
25E6 Heavy CDR1 108 GYTFENTYNMY
25E6 Heavy CDR2 109 GIDPSNGDTK
25E6 Heavy CDR3 110 TSHTY
25E9 Light CDR1 111 RSTKSLLHSNGNTYLY
25E9 Light CDR2 112 RMSNLAS
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Antibody Chain CDR SEQ Amino acid sequence
designation type ID
NO:
25E9 Light CDR3 113 MQHLEYPFT
25E9 Heavy CDR1 114 GYTFTDYDMH
25E9 Heavy CDR2 115 TIDPETGGTA
25E9 Heavy CDR3 116 TSFYYTYSNYDVGFAY
25B02 Light CDR1 173 RASENIYSYLA
25B02 Light CDR2 174 NAKTLPE
25B02 Light CDR3 175 HHYGVPLT
25B02 Heavy CDR1 176 GYTFTRNWIQ
25B02 Heavy CDR2 177 AlYPGNGDSR
25B02 Heavy CDR3 178 ARLAGNYAYYFDY
25D11 Light CDR1 179 RASGNIHNYLA
25D11 Light CDR2 180 NAKTLPE
25D11 Light CDR3 181 QHHYGVPLT
25D11 Heavy CDR1 182 GYTFTRNWIQ
25D11 Heavy CDR2 183 AIYPGNGDSR
25D11 Heavy CDR3 184 ARLAGNYAYYFDY
25E10 Light CDR1 185 RASGNIHNYLA
25E10 Light CDR2 186 NAKTLAD
25E10 Light CDR3 187 QHHYGAPLT
25E10 Heavy CDR1 188 GYTFTRNWIQ
25E10 Heavy CDR2 189 AVYPGNGDSR
25E10 Heavy CDR3 190 ARLAGNYAYYFDY

In certain embodiments of the present invention, the anti-Siglec-15 antibodies
or antigen binding fragments may comprise the CDR sequences shown in Table 3 or
have substantial sequence identity to the CDR sequences of Table 3. In an
exemplary embodiment, the 25A1 anti-Siglec-15 antibody may comprise a light chain
variable region containing CDR1, 2, and 3 that are encoded by SEQ ID NOS:68, 69,
and 70, respectively, and/or a heavy chain variable region containing CDR1, 2, and 3
that are encoded by SEQ ID NOS:71, 72, and 73, respectively. In other
embodiments the CDR3 region may be sufficient to provide antigen binding. As such
polypeptides comprising the CDRL3 or the CDRH3 or both the CDRL3 and the
CDRH3 are encompassed by the present invention.

Additionally, the anti-Siglec-15 antibodies or antigen binding fragments may
include any combination of the CDRs listed in Table 3. For example, the antibodies
or antigen binding fragments may include the light chain CDR3 and the heavy chain
CDR3. It is understood that the CDRs that are contained in the anti-Siglec-15
antibodies or antigen binding fragments may be variant CDRs with 80%, 85%, 90%,
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or 95% sequence identity to the CDR sequences presented in Table 3. Those skilled

in the art will also recognize that the variants may include conservative amino acid

changes, amino acid substitutions, deletions, or additions in the CDR sequences
listed in Table 3.
Other exemplary embodiments of the invention include an isolated antibody or

antigen binding fragment capable of specific binding to SEQ |D NO:2 or to a variant

thereof (a variant having at least 80% identity with amino acids 20 to 259 or with
amino acids 49-165 of SEQ ID NO. :2), the antibody comprising:

a.

the 3 CDRs of a light chain variable domain listed in Table 5B and the
3 CDRs of a heavy chain variable listed in Table 5A;

the 3 CDRs of a light chain variable domain defined in SEQ ID
NO.:194 and the 3 CDRs of a heavy chain variable domain defined in
SEQ ID NO.:191;

the 3 CDRs of a light chain variable domain defined in SEQ ID
NO.:195 and the 3 CDRs of a heavy chain variable domain defined in
SEQ ID NO.:192;

the 3 CDRs of a light chain variable domain defined in SEQ ID
NO.:196 and the 3 CDRs of a heavy chain variable domain defined in
SEQ ID NO.:193;

the 3CDRs of a light chain variable domain defined in SEQ ID NO.:38
and the 3CDRs of a heavy chain variable domain defined in SEQ 1D
NO.:40:;

the 3CDRs of a light chain variable domain defined in SEQ ID NO.:42
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NQO..44;

the 3CDRs of a light chain variable domain defined in SEQ ID NO.:46
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO.:48;

the 3CDRs of a light chain variable domain defined in SEQ ID NO.:50
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO.:52

the 3CDRs of a light chain variable domain defined in SEQ ID NO.:54
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO.:56;
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the 3CDRs of a light chain variable domain defined in SEQ ID NO.:58
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO.:60;

the 3CDRs of a light chain variable domain defined in SEQ 1D NO.:62
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO..64;

the 3CDRs of a light chain variable domain defined in SEQ ID NO.:66
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO.:68,;

the 3 CDRs of a light chain variable domain defined in SEQ 1D
NO.:162 and the 3 CDRs of a heavy chain variable domain defined in
SEQ ID NO.:164,

the 3 CDRs of a light chain variable domain defined in SEQ ID
NO 166 and the 3 CDRs of a heavy chain variable domain defined in
SEQ ID NO.:168, or;

the 3 CDRs of a light chain variable domain defined in SEQ ID
NO.:170 and the 3 CDRs of a heavy chain variable domain defined in
SEQ ID NO.:172.

In an additional aspect, the present invention relates to an isolated antibody or

antigen binding fragment capable of specific binding to Siglec-15 or to a variant

thereof (a variant having at least 80% identity with amino acids 20 to 259 or with
amino acids 49-165 of SEQ ID NO. :2), the antibody comprising:

a) a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with the sequence listed in
Table 5B and heavy chain variable domain having at least 70%
(75%, 80%, 85%, 90%, 95%, 100%) sequence identity with the
sequence listed in Table 5A;

b) a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:194 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:191;

¢) alight chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:195 and a
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heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:192;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:196 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:193;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:38 and a
heavy chain variable domain having at ieast 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:40,

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:42 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ 1D NO.:44;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:46 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:48;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:50 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ 1D NO.:52;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:54 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:56;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:58 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:60;

a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:62 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:64,
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) a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:66 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:68,
m) a light chain variable domain having at least 70% (75%, 80%,
85%, 90%, 95%, 100%) sequence identity with SEQ ID NO.:162
and a heavy chain variable domain having at least 70% (75%,
80%, 85%, 90%, 95%, 100%) sequence identity with SEQ ID
NO.:164,
n) a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:166 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:168, and,
0) a light chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:170 and a
heavy chain variable domain having at least 70% (75%, 80%, 85%,
90%, 95%, 100%) sequence identity with SEQ ID NO.:172.
Again, the light chain variable region of the specific combination provided
above may be changed for any other light chain variable region described herein.
Similarly, the heavy chain variable region of the specific combination provided above

may be changed for any other heavy chain variable region described herein.

Variant antibody and antigen binding fragments

The present invention also encompasses variants of the antibodies or antigen
binding fragments described herein. Variant antibodies or antigen binding fragments
included are those having a variation in the amino acid sequence. For example,
variant antibodies or antigen binding fragments included are those having at least
one variant CDR (two, three, four, five, six and up to twelve variant CDRs), a variant
light chain variable domain, a variant heavy chain variable domain, a variant light
chain and/or a variant heavy chain. Variant antibodies or antigen binding fragments
included in the present invention are those having, for example, similar or improved
binding affinity in comparison with the original antibody or antigen binding fragment.

As used herein the term “variant” applies to any of the sequence described
herein and includes for example, a variant CDR (either CDRL1, CDRL2, CDRLS,
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CDRH1, CDRH2 and/or CDRH3), a variant light chain variable domain, a variant
heavy chain variable domain, a variant light chain, a variant heavy chain, a variant
antibody, a variant antigen binding fragment and a SEQ ID NO.:2 variant.

Variant antibodies or antigen binding fragments encompassed by the present
invention are those which may comprise an insertion, a deletion or an amino acid
substitution (conservative or non-conservative). These variants may have at least one
amino acid residue in its amino acid sequence removed and a different residue
inserted in its place.

The sites of greatest interest for substitutional mutagenesis include the
hypervariable regions (CDRs), but modifications in the framework region or even in
the constant region are also contemplated. Conservative substitutions may be made
by exchanging an amino acid (of a CDR, variable chain, antibody, etc.) from one of
the groups listed below (group 1 to 6) for another amino acid of the same group.

Generally, mutations in the CDRs may have a greater impact on the antigen
binding activity of the antibody or antigen binding fragment than mutations in the
framework region. Variant antibody or antigen binding fragments that are
encompassed by the present invention are those which have a substantially identical
antigen binding capacity (including similar, identical, or slightly less) to those
presented herein or have a better antigen binding capacity than those presented
herein.

Other exemplary embodiment of conservative substitutions are shown in
Table 1A under the heading of "preferred substitutions”. If such substitutions result in
a undesired property, then more substantial changes, denominated "exemplary
substitutions" in Table 1A, or as further described below in reference to amino acid
classes, may be introduced and the products screened.

It is known in the art that variants may be generated by substitutional
mutagenesis and retain the biological activity of the polypeptides of the present
invention. These variants have at least one amino acid residue in the amino acid
sequence removed and a different residue inserted in its place. For example, one
site of interest for substitutional mutagenesis may include a site in which particular
residues obtained from various species are identical. Examples of substitutions
identified as “conservative substitutions” are shown in Table 1A. If such substitutions

result in a change not desired, then other type of substitutions, denominated
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amino acid classes, are introduced and the products screened.

Substantial modifications in function or immunological identity are
accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the
substitution, for example, as a sheet or helical conformation. (b) the charge or
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain.
Naturally occurring residues are divided into groups based on common side chain
properties:

(group 1) hydrophobic: norleucine, methionine (Met), Alanine (Ala),

Valine (Val), Leucine (Leu), Isoleucine (lle)

(group 2) neutral hydrophilic: Cysteine (Cys), Serine (Ser), Threonine

(Thr)

(group 3) acidic: Aspartic acid (Asp), Glutamic acid (Glu)

(group 4) basic: Asparagine (Asn), Glutamine (GIn), Histidine (His),

Lysine (Lys), Arginine (Arg)

(group 5) residues that influence chain orientation: Glycine (Gly), Proline

(Pro); and

(group 6) aromatic: Tryptophan (Trp), Tyrosine (Tyr), Phenylalanine (Phe)
Non-conservative substitutions will entail exchanging a member of one of these

classes for another.

Table 1A. Amino acid substitution

Original residue Exemplary substitution Conservative substitution
Ala (A) Val, Leu, lle Val
Arg (R) Lys, GIn, Asn Lys
Asn (N) GIn, His, Lys, Arg, Asp Gin
Asp (D) Glu, Asn Glu
Cys (C) Ser, Ala Ser
Gin (Q) Asn; Glu Asn
Glu (E) Asp, GIn Asp
Gly (G) Ala Ala
His (H) Asn, GIn, Lys, Arg, Arg
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Original residue Exemplary substitution Conservative substitution
lle () Leu, Val, Met, Ala, Phe, Leu

norleucine
Leu (L) Norleucine, lle, Val, Met, lle
Ala, Phe
Lys (K) Arg, GIn, Asn Arg
Met (M) Leu, Phe, lle Leu
Phe (F) Leu, Val, lle, Ala, Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Val (V) lle, Leu, Met, Phe, Ala, Leu
norleucine

Variation in the amino acid sequence of the variant antibody or antigen
binding fragment may include an amino acid addition, deletion, insertion, substitution
etc., one or more modification in the backbone or side-chain of one or more amino
acid, or an addition of a group or another molecule to one or more amino acids (side-
chains or backbone).

Variant antibody or antigen binding fragment may have substantial sequence
similarity and/or sequence identity in its amino acid sequence in comparison with that
of the original antibody or antigen binding fragment amino acid sequence. The
degree of similarity between two sequences is based upon the percentage of
identities (identical amino acids) and of conservative substitution.

Generally, the degree of similarity and identity between variable chains has
been determined herein using the Blast2 sequence program (Tatiana A. Tatusova,
Thomas L. Madden (1999), "Blast 2 sequences - a new tool for comparing protein
174:247-250) using default
settings, i.e., blastp program, BLOSUM62 matrix (open gap 11 and extension gap

and nucleotide sequences”, FEMS Microbiol Lett.

penalty 1; gapx dropoff 50, expect 10.0, word size 3) and activated filters.
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Percent identity will therefore be indicative of amino acids which are identical
in comparison with the original peptide and which may occupy the same or similar
position.

Percent similarity will be indicative of amino acids which are identical and
those which are replaced with conservative amino acid substitution in comparison
with the original peptide at the same or similar position.

Variants (i.e.,analogues) of the present invention (including VL variants, VH
variants, CDR variants, antibody variants, polypeptide variants, etc.) therefore
comprise those which may have at least 70%, 75%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%
or 100% sequence identity with an original sequence or a portion of an original
sequence.

In accordance with the present invention, a SEQ ID NO..2 variant includes a
polypeptide having a region at least 80% identical with amino acids 49-165 or with
amino acids 20 to 259 of SEQ ID NO.:2. Variants of SEQ ID NO.:2 also include
polypeptides having at least 80% sequence identity with SEQ ID NO.:2.

Exemplary embodiments of variants are those having at least 81% sequence
identity to a sequence described herein and 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
sequence similarity with an original sequence or a portion of an original sequence.

Other exemplary embodiments of variants are those having at least 82%
sequence identity to a sequence described herein and 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
sequence similarity with an original sequence or a portion of an original sequence.

Further exemplary embodiments of variants are those having at least 85%
sequence identity to a sequence described herein and 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% sequence similarity
with an original sequence or a portion of an original sequence.

Other exemplary embodiments of variants are those having at least 90%
sequence identity to a sequence described herein and 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% or 100% sequence similarity with an original sequence or
a portion of an original sequence.

Additional exemplary embodiments of variants are those having at least 95%
sequence identity to a sequence described herein and 95%, 96%, 97%, 98%, 99% or
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100% sequence similarity with an original sequence or a portion of an original
sequence.
Yet additional exemplary embodiments of variants are those having at least
97% sequence identity to a sequence described herein and 97%, 98%, 99% or 100%
5  sequence similarity with an original sequence or a portion of an original sequence.
For a purpose of concision the applicant provides herein a Table 1B
illustrating exemplary embodiments of individual variants encompassed by the
present invention and comprising the specified % sequence identity and % sequence
similarity. Each “X” is to be construed as defining a given variant.
10

Table 1B
Percent (%) sequence identity
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As used herein, the term “identical” means that a sequence share 100%
sequence identity with another sequence.
As used herein, the term “substantially identical” means that a sequence
15  share 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence identity with another
sequence or a portion of another sequence.
The present invention encompasses CDRs, light chain variable domains,

heavy chain variable domains, light chains, heavy chains, antibodies and/or antigen
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binding fragments which comprise at least 80% identity with the sequence described
herein.

Exemplary embodiments of the antibody or antigen binding fragment of the
present invention are those comprising a light chain variable domain comprising a
sequence selected from the group consisting of a sequence at least 70% identical
(including 80%, 85%, 90%, 95% and 100% identical) to SEQ ID NO.:38, a sequence
at least 70% identical (including 80%, 85%, 90%, 95% and 100% identical) to SEQ
ID NO.:42, a sequence at least 70% identical (including 80%,85%, 90%, 95% and
100% identical) to SEQ ID NO..46, a sequence at least 70% identical (including
80%,85%, 90%, 95% and 100% identical) to SEQ ID NO.:50, a sequence at least
70% identical (including 80%,85%, 90%, 95% and 100% identical) to SEQ ID
NO.:54, a sequence at least 70% identical (including 80%, 85%, 90%, 95% and
100%) identical to SEQ ID NO.:58, a sequence at least 70% identical (including 80%,
85%, 90%, 95% and 100% identical) to SEQ ID NO..62, a sequence 70% identical
(including at least 80%, 85%, 90%, 95% and 100% identical) to SEQ ID NO.:66, a
sequence 70% identical (including at least 80%, 85%, 90%, 95% and 100%
identical) to SEQ ID NO.:162, a sequence 70% identical (including at least 80%,
85%, 90%, 95% and 100% identical) to SEQ ID NO.:166 and a sequence 70%
identical (including at least 80%, 85%, 90%, 95% and 100% identical) to SEQ ID
NO.:170.

These light chain variable domain may comprise a CDRL1 sequence at least
80 % identical to SEQ ID NO:69, a CDRL2 sequence at least 80 % identical to SEQ
ID NO: 70 and a CDRL3 sequence at least 80 % identical to SEQ ID NO: 71.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO:69.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO:69.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence at least 90 % identical
to SEQ ID NO: 70.
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In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 70.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 71.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 71.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO: 75, a CDRL2 sequence at least 80
% identical to SEQ ID NO: 76 and a CDRL3 sequence at least 80 % identical to SEQ
ID NO: 77.

in an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 75.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 75.

in yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a the CDRL2 sequence which may be at
least 90 % identical to SEQ ID NO: 76.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 76.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 77.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 77.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO: 81, a CDRL2 sequence at least 80
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% identical to SEQ ID NO: 82 and a CDRL3 sequence at least 80 % identical to SEQ
ID NO: 83.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 81.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 81.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a the CDRL2 sequence which may be at
least 90 % identical to SEQ ID NO: 82.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 82.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 83.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 83.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO: 87, a CDRL2 sequence at least 80
% identical to SEQ ID NO: 88 and a CDRL3 sequence at least 80 % identical to SEQ
ID NO: 89.

In an exemplary embodiment of the present invention, any of the antibodies provided
herein may comprise a CDRL1 sequence which may be at least 90 % identical to
SEQ ID NO: 87.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 87.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a the CDRL2 sequence which may be at
least 90 % identical to SEQ 1D NO: 88.
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In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ 1D NO: 88.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 89.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 89.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO: 93, a CDRL2 sequence at least 80
% identical to SEQ ID NO: 94 and a CDRL3 sequence at least 80 % identical to SEQ
ID NO: 95.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 93.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 93.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a the CDRL2 sequence which may be at
least 90 % identical to SEQ ID NO: 94.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 94.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 95.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 95.

The light chain variable domain listed above may comprise a CDRL1
sequence at ieast 80 % identical to SEQ ID NO: 99, a CDRL2 sequence at least 80
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SEQ ID NO: 101.

In an exemplary embodiment of the present invention, any of the antibodies provided
herein may comprise a CDRL1 sequence which may be at least 90 % identical to
SEQ ID NO: 99.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 99.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a the CDRL2 sequence which may be at
least 90 % identical to SEQ ID NO: 100.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 100.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 101.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 101.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO: 105, a CDRL2 sequence at least 80
% identical to SEQ ID NO: 106 and a CDRL3 sequence at least 80 % identical to
SEQ ID NO: 107.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 105.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 105.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be at least
90 % identical to SEQ ID NO: 106.
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In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 106.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 107.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be 100%
identical to SEQ ID NO: 107.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO: 111, a CDRL2 sequence at least 80
% identical to SEQ ID NO: 112 and a CDRL3 sequence at least 80 % identical to
SEQ ID NO: 113.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 111.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 111.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be at least
90 % identical to SEQ ID NO: 112.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 112.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 113.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
100 % identical to SEQ ID NO: 113.

The light chain variable domain listed above may comprise a CDRL1
sequence at least 80 % identical to SEQ ID NO.:173, a CDRL2 sequence at least 80
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% identical to SEQ ID NO.:174 and a CDRL3 sequence at least 80 % identical to
SEQ ID NO.:175.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ 1D NO: 173.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 173.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be at least
90 % identical to SEQ ID NO: 174

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 174,

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 175.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
100 % identical to SEQ ID NO: 175.

The light chain variable domain listed above may comprise a CDRLT1
sequence at least 80 % identical to SEQ ID NO.:179, a CDRL2 sequence at least 80
% identical to SEQ ID NO.:180 and a CDRL3 sequence at least 80 % identical to
SEQ ID NO..181.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 179.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 179.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be at least
90 % identical to SEQ ID NO: 180.
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In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 180.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 181.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
100 % identical to SEQ ID NO: 181.

The light chain variable domain listed above may comprise a CDRLTY
sequence at least 80 % identical to SEQ ID NO.:185, a CDRL2 sequence at least 80
% identical to SEQ ID NO.:186 and a CDRL3 sequence at least 80 % identical to
SEQ ID NO.:187.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRL1 sequence which may be at least 90 %
identical to SEQ ID NO: 185.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL1 sequence which may be 100%
identical to SEQ ID NO: 185.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be at least
90 % identical to SEQ ID NO: 186.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL2 sequence which may be 100%
identical to SEQ ID NO: 186.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
90 % identical to SEQ ID NO: 187.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRL3 sequence which may be at least
100 % identical to SEQ ID NO: 187.In an exemplary embodiment, the antibody or
antigen binding fragment may comprise a heavy chain variable domain comprising a
sequence selected from the group consisting of a sequence at least 70% identical
(including 80%, 85%, 90%, 95%, 100% identical) to SEQ ID NO:40, a sequence at
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least 70% identical (including 80% identical) to SEQ ID NO:44, a sequence at least
70% identical (including 80%, 85%, 90%, 95%, 100% identical) to SEQ 1D NO:48, a
sequence at least 70% identical (including 80%,85%, 90%, 95%, 100% identical) to
SEQ ID NO:52, a sequence at least 70% identical (including 80%,85%, 90%, 95%,
100% identical) to SEQ ID NO:56, a sequence at least 70% identical (including
80%,85%, 90%, 95%, 100% identical) to SEQ 1D NO:60, a sequence at least 70%
identical (including 80%,85%, 90%, 95%, 100%) identical to SEQ ID NO:64, a
sequence at least 70% identical (including 80%,85%, 90%, 95%, 100% identical) to
SEQ ID NO:68, a sequence at least 70% identical (including 80%,85%, 90%, 95%,
100% identical) to SEQ ID NO:164, a sequence at least 70% identical (including
80%,85%, 90%, 95%, 100% identical) to SEQ ID NO:168 and a sequence at least
70% identical (including 80%,85%, 90%, 95%, 100% identical) to SEQ ID NO:172.

These heavy chain variable domain may comprise a CDRH1 sequence at
least 80 % identical to SEQ ID NO:72, a CDRH2 sequence at least 80 % identical to
SEQ ID NO:73 and a CDRH3 sequence at least 80 % identical to SEQ ID NO:74.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO:72.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO:72.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO:73.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO:73.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO:74.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO:74.
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The heavy chain variable domain listed above may comprise a CDRH1
sequence at least 80 % identical to SEQ ID NO:78, a CDRHZ2 sequence at least 80 %
identical to SEQ ID NO:79 and a CDRH3 sequence at least 80 % identical to SEQ ID
NO:80.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ 1D NO:78.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO:78.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO:79.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO:79.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO:80.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO:80.

The light chain variable domain listed above may comprise a CDRH1
sequence at least 80 % identical to SEQ ID NO: 84, a CDRH2 sequence at least 80
% identical to SEQ ID NO: 85 and a CDRH3 sequence at least 80 % identical to SEQ
ID NO: 86.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO: 84.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO: 84.
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In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO: 85.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO: 85.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO: 86.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO: 86.

The light chain variable domain listed above may comprise a CDRH1
sequence at least 80 % identical to SEQ ID NO: 90, a CDRH2 sequence at least 80
% identical to SEQ ID NO: 91 and a CDRH3 sequence at least 80 % identical to SEQ
ID NO: 92.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO: 90.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO: 90.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO: 91.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO: 91,

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO: 92.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO: 92,
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The light chain variable domain listed above may comprise a CDRH1
sequence at least 80 % identical to SEQ ID NO: 96, a CDRH2 sequence at least 80
% identical to SEQ ID NO: 97 and a CDRH3 sequence at least 80 % identical to SEQ
ID NO: 98.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO: 96.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO: 96.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO: 97.

In another exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH2 sequence which may be 100% identical to
SEQ ID NO: 97.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO: 98.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO: 98.

The light chain variable domain listed above may comprise a CDRH1
sequence at least 80 % identical to SEQ ID NO: 102, a CDRH2 sequence at least 80
% identical to SEQ ID NO: 103 and a CDRH3 sequence at least 80 % identical to
SEQ ID NO: 104.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO: 102.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO: 102.
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In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO: 103.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO: 103.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO: 104.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO: 104.

These heavy chain variable domain may comprise a CDRH1 sequence at
least 80 % identical to SEQ ID NO:108, a CDRH2 sequence at least 80 % identical to
SEQ ID NO:109 and a CDRH3 sequence at least 80 % identical to SEQ ID NO:110.
In an exemplary embodiment of the present invention, any of the antibodies provided
herein may comprise a CDRH1 sequence which may be at least 90 % identical to
SEQ ID NO: 108.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO: 108.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO: 109.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO: 109.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO: 110.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO: 110.
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These heavy chain variable domain may comprise a CDRH1 sequence at
least 80 % identical to SEQ ID NO:114, a CDRH2 sequence at least 80 % identical to
SEQ ID NO:115 and a CDRH3 sequence at least 80 % identical to SEQ ID NO:116.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO: 114.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO: 114.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO: 115.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO: 115.

In yet a further exempiary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO: 116.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO: 116.

These heavy chain variable domains may comprise a CDRH1 sequence at
least 80 % identical to SEQ ID NO.:176, a CDRH2 sequence at least 80 % identical
to SEQ ID NO.:177 and a CDRH3 sequence at least 80 % identical to SEQ ID
NO.:178.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO.: 176.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO.: 176.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO.: 177.
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In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO.: 177.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at ieast
90 % identical to SEQ ID NO.: 178.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO.: 178.

These heavy chain variable domains may comprise a CDRH1 sequence at
least 80 % identical to SEQ ID NO.:182, a CDRH2 sequence at least 80 % identical
to SEQ ID NO..183 and a CDRH3 sequence at least 80 % identical to SEQ ID
NO.:184.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO.: 182.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO.; 182.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO.: 183.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO.: 183.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO.: 184.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO.: 184.

These heavy chain variable domains may comprise a CDRH1 sequence at
least 80 % identical to SEQ ID NO.:188, a CDRH2 sequence at least 80 % identical
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to SEQ ID NO.:189 and a CDRH3 sequence at least 80 % identical to SEQ ID
NO.:190.

In an exemplary embodiment of the present invention, any of the antibodies
provided herein may comprise a CDRH1 sequence which may be at least 90 %
identical to SEQ ID NO.: 188.

In another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH1 sequence which may be 100%
identical to SEQ ID NO.: 188.

In yet another exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be at least
90 % identical to SEQ ID NO.: 189.

In a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH2 sequence which may be 100%
identical to SEQ ID NO.: 189.

In yet a further exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be at least
90 % identical to SEQ ID NO.: 190.

In an additional exemplary embodiment of the present invention, any of the
antibodies provided herein may comprise a CDRH3 sequence which may be 100%
identical to SEQ ID NO.: 190.

Production of the antibodies in cells

The antibodies that are disclosed herein can be made by a variety of methods
familiar to those skilled in the art, such as hybridoma methodology or by recombinant
DNA methods.

In an exemplary embodiment of the invention, the antibodies may be
produced by the conventional hybridoma technology, where a mouse is immunized
with an antigen, spleen cells isolated and fused with myeloma cells lacking HGPRT
expression and hybrid cells selected by hypoxanthine, aminopterin and thymine
(HAT) containing media.

In an additional exemplary embodiment of the invention, the antibodies may
be produced by recombinant DNA methods.

In order to express the antibodies, nucleotide sequences able to encode any

one of a light and heavy immunoglobulin chains described herein may be inserted
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into an expression vector, i.e., a vector that contains the elements for transcriptional
and translational control of the inserted coding sequence in a particular host. These
elements may include regulatory sequences, such as enhancers, constitutive and
inducible promoters, and 5' and 3' un-translated regions. Methods that are well known
to those skilled in the art may be used to construct such expression vectors. These
methods include in vitro recombinant DNA techniques, synthetic techniques, and in
vivo genetic recombination.

A variety of expression vector/host cell systems known to those of skill in the
art may be utilized to express a polypeptide or RNA derived from nucleotide
sequences able to encode any one of a light and heavy immunoglobulin chains
described herein. These include, but are not limited to, microorganisms such as
bacteria transformed with recombinant bacteriophage, plasmid, or cosmid DNA
expression vectors; yeast transformed with yeast expression vectors; insect cell
systems infected with baculovirus vectors; plant cell systems transformed with viral or
bacterial expression vectors; or animal cell systems. For long-term production of
recombinant proteins in mammalian systems, stable expression in cell lines may be
effected. For example, nucleotide sequences able to encode any one of a light and
heavy immunoglobulin chains described herein may be transformed into cell lines
using expression vectors that may contain viral origins of replication and/or
endogenous expression elements and a selectable or visible marker gene on the
same or on a separate vector. The invention is not to be limited by the vector or host
cell employed. In certain embodiments of the present invention, the nucleotide
sequences able to encode any one of a light and heavy immunoglobulin chains
described herein may each be ligated into a separate expression vector and each
chain expressed separately. In another embodiment, both the light and heavy chains
able to encode any one of a light and heavy immunoglobulin chains described herein
may be ligated into a single expression vector and expressed simultaneously.

Alternatively, RNA and/or polypeptide may be expressed from a vector
comprising nucleotide sequences able to encode any one of a light and heavy
immunoglobulin chains described herein using an in vitro transcription system or a
coupled in vitro transcription/translation system respectively.

In general, host cells that contain nucleotide sequences able to encode any
one of a light and heavy immunoglobulin chains described herein and/or that express

a polypeptide encoded by the nucleotide sequences able to encode any one of a light
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and heavy immunoglobulin chains described herein, or a portion thereof, may be
identified by a variety of procedures known to those of skill in the art. These
procedures include, but are not limited to, DNA/DNA or DNA/RNA hybridizations,
PCR amplification, and protein bioassay or immunoassay techniques that include
membrane, solution, or chip based technologies for the detection and/or
quantification of nucleic acid or amino acid sequences. Immunological methods for
detecting and measuring the expression of polypeptides using either specific
polyclonal or monoclonal antibodies are known in the art. Examples of such
techniques include enzyme-linked immunosorbent assays (ELISAS),
radioimmunoassays (RIAs), and fluorescence activated cell sorting (FACS). Those of
skill in the art may readily adapt these methodologies to the present invention.

Host cells comprising nucleotide sequences able to encode any one of a light
and heavy immunoglobulin chains described herein may thus be cultured under
conditions for the transcription of the corresponding RNA (mRNA, siRNA, shRNA
etc.) and/or the expression of the polypeptide from cell culture. The polypeptide
produced by a cell may be secreted or may be retained intracellularly depending on
the sequence and/or the vector used. In an exemplary embodiment, expression
vectors containing nucleotide sequences able to encode any one of a light and heavy
immunoglobulin chains described herein may be designed to contain signal
sequences that direct secretion of the polypeptide through a prokaryotic or eukaryotic
cell membrane.

Due to the inherent degeneracy of the genetic code, other DNA sequences
that encode the same, substantially the same or a functionally equivalent amino acid
sequence may be produced and used, for example, to express a polypeptide
encoded by nucleotide sequences able to encode any one of a light and heavy
immunoglobulin chains described herein. The nucleotide sequences of the present
invention may be engineered using methods generally known in the art in order to
alter the nucleotide sequences for a variety of purposes including, but not limited to,
modification of the cloning, processing, and/or expression of the gene product. DNA
shuffling by random fragmentation and PCR reassembly of gene fragments and
synthetic oligonucleotides may be used to engineer the nucleotide sequences. For
example, oligonucleotide-mediated site-directed mutagenesis may be used to
introduce mutations that create new restriction sites, alter glycosylation patterns,

change codon preference, produce splice variants, and so forth.
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In addition, a host cell strain may be chosen for its ability to modulate
expression of the inserted sequences or to process the expressed polypeptide in the
desired fashion. Such modifications of the polypeptide include, but are not limited to,
acetylation, carboxylation, glycosylation, phosphorylation, lipidation, and acylation. In
an exemplary embodiment, antibodies that contain particular glycosylation structures
or patterns may be desired. Post-translational processing, which cleaves a ‘prepro”
form of the polypeptide, may also be used to specify protein targeting, folding, and/or
activity. Different host cells that have specific cellular machinery and characteristic
mechanisms for post-translational activities (e.g., CHO, HeLa, MDCK, HEK293, and
W138) are available commercially and from the American Type Culture Collection
(ATCC) and may be chosen to ensure the correct modification and processing of the
expressed polypeptide.

Since hybridoma cells are hybrid mouse cells, they are strictly used to
produce murine antibodies. It is clear that the glycosyl side chains of such murine
antibodies might significantly differ from the glycosylation pattern observed in human
cells. Differences in phosphorylation pattern between human cells and hybridomas
might also have an impact on the activity of the antibody. Furthermore,
administration of murine antibodies to human usually induces an anti-antibody
immune response that could potentially neutralize any of the biological activity that
the murine antibody might have.

In order to minimize recognition of murine antibodies by the human immune
system or for improving the biological activity of the antibodies in human, murine
antibodies are advantageously converted into partially (e.g., chimeric) or fuily
humanized antibodies. Recombinant form of the light chain and heavy chain of the
(partially or fully) humanized antibody may thus be introduced into a mammalian
expression system other than hybridoma cells (such as 293 cells, CHO or else).
Mammalian expression system may procure the advantage of having a resulting
glycosylation pattern that is closer to that of naturally occurring human form of the
antibodies.

For example, in the case of lytic IgG1 antibodies, the proper glycosylation of
the immunoglobulin chains is necessary for effector functions. These biological
functions of IgG1 monoclonal antibodies include antibody-dependent cell cytotoxicity

(ADCC) and complement-dependent cytotoxicity (CDC), both of which will be greatly



10

15

20

25

30

WO 2011/041894 PCT/CA2010/001586

67

influenced by the type of glycosyl side chains that are grafted to the amino acids
during expression in mammalian cells.

In addition, optimized mammalian cell expression systems will often secrete
significantly a greater amounts of antibodies compared to hybridomas. Therefore,
there is a practical and probably economical reason for adopting human cells for
production.

Those of skill in the art will readily appreciate that natural, modified, or
recombinant nucleic acid sequences may be ligated to a heterologous sequence
resulting in translation of a fusion polypeptide containing heterologous polypeptide
moieties in any of the aforementioned host systems. Such heterologous polypeptide
moieties may facilitate purification of fusion polypeptides using commercially
available affinity matrices. Such moieties include, but are not limited to, glutathione S-
transferase (GST), maltose binding protein, thioredoxin, calmodulin binding peptide,
6-His (His), FLAG, c-myc, hemaglutinin (HA), and antibody epitopes such as
monoclonal antibody epitopes.

In yet a further aspect, the present invention relates to a polynucleotide which
may comprise a nucleotide sequence encoding a fusion protein. The fusion protein
may comprise a fusion partner (e.g., HA, Fc, etc.) fused to the polypeptide (e.g.,
complete light chain, complete heavy chain, variable regions, CDRs etc.) described
herein.

Those of skill in the art will also readily recognize that the nucleic acid and
polypeptide sequences may be synthesized, in whole or in part, using chemical or
enzymatic methods well known in the art. For example, peptide synthesis may be
performed using various solid-phase techniques and machines such as the ABI 431A
Peptide synthesizer (PE Biosystems) may be used to automate synthesis. If desired,
the amino acid sequence may be altered during synthesis and/or combined with

sequences from other proteins to produce a variant protein.

Antibody conjugates

Although it is not always necessary, for detection or therapeutic purposes, the
antibody or antigen binding fragment of the present invention may be conjugated with
a detectable moiety (i.e., for detection or diagnostic purposes) or with a therapeutic

moiety (for therapeutic purposes).
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For detection purposes, an unconjugated antibody (primary antibody) may be
used for binding to the antigen and a secondary antibody carrying a detectable
moiety and capable of binding to the primary antibody may be added. However, as
indicated above, the anti-SIGLEC 15 antibody may be conjugated with a detectable
label and as such a secondary antibody may not be necessary,

A “detectable moiety” is a moiety detectable by spectroscopic, photochemical,
biochemical, immunochemical, chemical and/or other physical means. A detectable
moiety may be coupled either directly and/or indirectly (for example via a linkage,
such as, without limitation, a DOTA or NHS linkage) to antibodies and antigen binding
fragments thereof of the present invention using methods well known in the art. A
wide variety of detectable moieties may be used, with the choice depending on the
sensitivity required, ease of conjugation, stability requirements and available
instrumentation. A suitable detectable moiety include, but is not limited to, a
fluorescent label, a radioactive label (for example, without limitation, **°I, In'"" Tc*,
I"*" and including positron emitting isotopes for PET scanner etc), a nuclear magnetic
resonance active label, a luminiscent label, a chemiluminescent label, a chromophore
label, an enzyme label (for example and without limitation horseradish peroxidase,
alkaline phosphatase, etc.), quantum dots and/or a nanoparticle. Detectable moiety
may cause and/or produce a detectable signal thereby allowing for a signal from the
detectable moiety to be detected.

In another exemplary embodiment of the invention, the antibody or antigen
binding fragment thereof may be coupled (modified) with a therapeutic moiety (e.g.,
drug, cytotoxic moiety).

In some instances, for therapeutic purposes, an unconjugated antibody may
by itself be capable of sequestering the antigen, may block an important interaction
between the antigen and another binding partner, may recruit effector cells, etc.
However, as indicated above, the antibody may be conjugated with a therapeutic
moiety.

In an exemplary embodiment, the antibodies and antigen binding fragments
may comprise a chemotherapeutic or cytotoxic agent. For example, the antibody and
antigen binding fragments may be conjugated to the chemotherapeutic or cytotoxic
agent. Such chemotherapeutic or cytotoxic agents include, but are not limited to,
Yitrium-90, Scandium-47, Rhenium-186, lodine-131, lodine-125, and many others

177) 213),

recognized by those skilled in the art (e.g., lutetium (e.g., Lu'’"), bismuth (e.g., Bi
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copper (e.g., Cu®)). In other instances, the chemotherapeutic or cytotoxic agent may
be comprised of, among others known to those skilled in the art, 5-fluorouracil,
adriamycin, irinotecan, taxanes, pseudomonas endotoxin, ricin and other toxins.
Alternatively, in order to carry out the methods of the present invention and as
known in the art, the antibody or antigen binding fragment of the present invention
(conjugated or not) may be used in combination with a second molecule (e.g., a
secondary antibody, etc.) which is able to specifically bind to the antibody or antigen
binding fragment of the present invention and which may carry a desirable

detectable, diagnostic or therapeutic moiety.

Pharmaceutical compositions of the antibodies and their use

Pharmaceutical compositions of the antibodies (conjugated or not) are also
encompassed by the present invention. The pharmaceutical composition may
comprise an antibody or an antigen binding fragment and may also contain a
pharmaceutically acceptable carrier.

Other aspects of the invention relate to a composition which may comprise
the antibody or antigen binding fragment described herein and a carrier.

Yet other aspects of the invention relate to the use of the isolated antibody or
antigen binding fragment described herein in the treatment or diagnosis of bone
diseases or cancer.

In addition to the active ingredients, a pharmaceutical composition may
contain pharmaceutically acceptable carriers comprising water, PBS, salt solutions,
gelatins, oils, alcohols, and other excipients and auxiliaries that facilitate processing
of the active compounds into preparations that may be used pharmaceutically. In
other instances, such preparations may be sterilized.

As used herein, ‘"pharmaceutical composition" usually comprises
therapeutically effective amounts of the agent together with pharmaceutically
acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvant and/or carriers.
A "therapeutically effective amount" as used herein refers to that amount which
provides a therapeutic effect for a given condition and administration regimen. Such
compositions are liquids or lyophilized or otherwise dried formulations and include
diluents of various buffer content (e.g., Tris-HCI., acetate, phosphate), pH and ionic
strength, additives such as albumin or gelatin to prevent absorption to surfaces,

detergents (e.g., Tween 20, Tween 80, Pluronic FB8, bile acid salts). Solubilizing
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agents (e.g., glycerol, polyethylene glycerol), anti-oxidants (e.g., ascorbic acid,
sodium metabisulfite), preservatives (e.g., thimerosal, benzyl alcohol, parabens),
bulking substances or tonicity modifiers (e.g., lactose, mannitol), covalent attachment
of polymers such as polyethylene glycol to the protein, complexation with metal ions,
or incorporation of the material into or onto particulate preparations of polymeric
compounds such as polylactic acid, polyglycolic acid, hydrogels, etc, or onto
liposomes, microemulsions, micelles, unilamellar or multilamellar vesicles,
erythrocyte ghosts, or spheroplasts. Such compositions will influence the physical
state, solubility, stability, rate of in vivo release, and rate of in vivo clearance.
Controlled or sustained release compositions include formulation in lipophilic depots
(e.g., fatty acids, waxes, oils). Also comprehended by the invention are particulate
compositions coated with polymers (e.g., poloxamers or poloxamines). Other
embodiments of the compositions of the invention incorporate particulate forms
protective coatings, protease inhibitors or permeation enhancers for various routes of
administration, including parenteral, pulmonary, nasal, oral, vaginal, rectal routes. In
one embodiment the pharmaceutical composition is administered parenterally,
paracancerally, transmucosally, transdermally, intramuscularly, intravenously,
intradermally, subcutaneously, intraperitonealy, intraventricularly, intracranially and
intratumorally.

Further, as wused herein "pharmaceutically acceptable carrier" or
"pharmaceutical carrier" are known in the art and include, but are not limited to, 0.01-
0.1 M or 0.05 M phosphate buffer or 0.8 % saline. Additionally, such pharmaceutically
acceptable carriers may be aqueous or non-aqueous solutions, suspensions, and
emulsions. Examples of non-aqueous solvents are propylene glycol, polyethylene
glycol, vegetable oils such as olive oil, and injectable organic esters such as ethy!
oleate. Aqueous carriers include water, alcoholic/aqueous solutions, emulsions or
suspensions, including saline and buffered media. Parenteral vehicles include sodium
chloride solution, Ringer's dextrose, dextrose and sodium chioride, lactated Ringer's
orfixed oils. Intravenous vehicles include fluid and nutrient replenishers, electrolyte
replenishers such as those based on Ringer's dextrose, and the like. Preservatives
and other additives may also be present, such as, for example, antimicrobials,
antioxidants, collating agents, inert gases and the like.

For any compound, the therapeutically effective dose may be estimated

initially either in cell culture assays or in animal models such as mice, rats, rabbits,
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dogs, or pigs. An animal model may also be used to determine the concentration
range and route of administration. Such information may then be used to determine
useful doses and routes for administration in humans. These techniques are well
known to one skilled in the art and a therapeutically effective dose refers to that
amount of active ingredient that ameliorates the symptoms or condition. Therapeutic
efficacy and toxicity may be determined by standard pharmaceutical procedures in
cell cultures or with experimental animals, such as by calculating and contrasting the
EDs (the dose therapeutically effective in 50% of the population) and LDs, (the dose
lethal to 50% of the population) statistics. Any of the therapeutic compositions
described above may be applied to any subject in need of such therapy, including,
but not limited to, mammals such as dogs, cats, cows, horses, rabbits, monkeys, and
humans.

The pharmaceutical compositions utilized in this invention may be
administered by any number of routes including, but not limited to, oral, intravenous,
intramuscular, intra-arterial, intramedullary, intrathecal, intraventricular, transdermal,
subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual, or rectal means.

The term "treatment" for purposes of this disclosure 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 include those already with the disorder as well as those prone to have the
disorder or those in whom the disorder is to be prevented.

The antibodies or antigen binding fragments may have therapeutic uses in the
treatment of various bone loss or cancer. In an exemplary embodiment, the
antibodies or fragments may have therapeutic uses in bone loss associated with
bone diseases such as conditions where there is an increase in the bone degradative
activity of osteoclasts. In certain instances, the antibodies or antigen binding
fragments may interact with cells that express SEQ ID NO:2 and induce an
immunological reaction by mediating ADCC. In other instances, the antibodies and
fragments may block the interaction of SEQ ID NO:2 with its protein partners.

The anti-Siglec-15 antibodies or antigen binding fragments may have
therapeutic uses in the treatment of bone loss in the context of various bone-related
diseases, including but not limited to osteoporosis, osteopenia, osteomalacia,
hyperparathyroidism, hypothyroidism, hyperthyroidism, hypogonadism,
thyrotoxicosis, systemic mastocytosis, aduit hypophosphatasia,
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hyperadrenocorticism, osteogenesis imperfecta, Paget's disease, Cushing's
disease/syndrome, Tumer syndrome, Gaucher disease, Ehlers-Danlos syndrome,
Marfan's syndrome, Menkes' syndrome, Fanconi's syndrome, multiple myeloma,
hypercalcemia, hypocalcemia, arthritides, periodontal disease, rickets (including
vitamin D dependent, type | and IlI, and x-linked hypophosphatemic rickets),
fibrogenesis imperfecta ossium, osteosclerotic disorders such as pycnodysostosis
and damage caused by macrophage-mediated inflammatory processes. In the
preferred embodiment, the antibodies and fragments have therapeutic uses in
conditions where severe bone loss prevails, in particular metastatic cancer to the
bone. In certain instances, the anti-Siglec-15 antibodies and fragments may interact
with cells, such as osteoclasts, that express Siglec-15. In other instances, the anti-
Siglec-15 antibodies and fragments may block the interaction of Siglec-15 with its
protein partners.

The anti-Siglec-15 antibodies and antigen binding fragments thereof may
have therapeutic uses in the treatment of cancer or bone loss caused by or
associated with various bone remodelling disorders. In particular, the anti-Siglec-15
antibodies and immunologically functional fragments therein have therapeutic uses in
conditions where osteoclasts are hyperactive and contribute to the degradation of the
bone surface. In certain instances, the anti-Siglec-15 antibodies and antigen binding
fragment thereof may be administered concurrently in combination with other
treatments given for the same condition. As such, the antibodies may be
administered with anti-resorptives (e.g., bisphosphonates) that are known to those
skilled in the art. Additionally, the antibodies may be administered with anti-mitotics
(e.g., taxanes), platinum-based agents (e.g., cisplatin), DNA damaging agents (e.g.
Doxorubicin), and other cytotoxic therapies that are known to those skilled in the art.
In other instances, the anti-Siglec-15 antibodies and immunologically functional
fragments therein may be administered with other therapeutic antibodies. These
include, but are not limited to, antibodies that target RANKL, EGFR, CD-20, and
Her2.

In certain instances, the antibodies and antigen binding fragments therein
may be administered concurrently in combination with other treatments given for the
same condition. As such, the antibodies may be administered with anti-mitotics (e.g.,
taxanes), platinum-based agents (e.g., cisplatin), DNA damaging agents (e.g.

Doxorubicin), and other anti-cancer therapies that are known to those skilled in the
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art. In other instances, the antibodies and antigen binding fragments therein may be
administered with other therapeutic antibodies. These include, but are not limited to,
antibodies that target EGFR, CD-20, and Her2.

The present invention relates in a further aspect thereof to a method for
inhibiting the growth of a SEQ ID NO:2-expressing cell or of SEQ ID NO:2 variant-
expressing cell, the method which may comprise contacting the cell with an effective
amount of the antibody or antigen binding fragment described herein.

The present invention also encompasses method of treating cancer or bone
loss or inhibiting the growth of a SEQ ID NO:2 expressing cells or of SEQ ID NO:2
variant-expressing cell in a mammal, the method may comprise administering the
antibody or antigen binding fragment described herein to a mammal in need.

The present invention also provides a method for inhibiting the growth of a
cancer cell selected from the group consisting of ovarian cancer cells, renal cancer
cells, cancer cells of the central nervous system, prostate cancer cells, melanoma
cells, breast cancer cells, lung cancer cells or colon cancer cells. The method may
comprise providing the cancer cell with a nucleic acid capable of impairing the
expression of a polypeptide at least 80% identical to SEQ ID NO.:2 or having a
region at least 80% identical to amino acids 20 to 259 or to amino acids 49 to 165 of
SEQ ID NO.:2. The cancer cell may express a polypeptide at least 80% identical to
SEQ ID NO.:2 or having a region at least 80% identical to amino acids 20 to 259 or
to amino acids 49 to 165 of SEQ ID NO.:2.

In accordance with the present invention, the nucleic acid may be, for
example, a siRNA or an antisense.

The present invention also encompasses method of detecting cancer or bone
loss or detecting a SEQ ID NO:2-expressing cell or a SEQ ID NO:2 variant-
expressing cell in a mammal, the method may comprise administering the antibody or
antigen binding fragment described herein to a mammal in need.

The present invention relates in another aspect thereof to a method for
detecting a SEQ ID NO:2-expressing cell or a SEQ ID NO:2 variant-expressing cell,
the method may comprise contacting the cell with an antibody or antigen binding
fragment described herein and detecting a complex formed by the antibody and the
SEQ ID NO:2-expressing cell or the SEQ ID NO:2 variant-expressing cell.

Another aspect of the invention relates to a method for detecting SEQ ID

NO:2, a variant having at least 80% sequence identity with amino acids 20-259 or
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with amino acids 49-165 of SEQ ID NO:2, the method may comprise contacting a cell
expressing SEQ ID NO:2 or the variant or a sample (biopsy, serum, plasma, urine
etc.) comprising or suspected of comprising SEQ ID NO:2 or the variant with the
antibody or antigen binding fragments described herein and measuring binding.

The binding of an antibody to an antigen will cause an increase in the
expected molecular weight of the antigen. A physical change therefore occurs upon
specific binding of the antibody or antigen binding fragment and the antigen.

Such changes may be detected using, for example, electrophoresis followed
by Western blot and coloration of the gel or blot, mass spectrometry, HPLC coupled
with a computer or else. Apparatus capable of computing a shift in molecular weight
are known in the art and include for example, Phosphorimager™.

When the antibody comprises for example a detectable label, the antigen-
antibody complex may be detected by the fluorescence emitted by the label, radiation
emission of the label, enzymatic activity of a label provided with its substrate or else.

Detection and/or measurement of binding between an antibody or antigen
binding fragment and an antigen may be performed by various methods known in the
art. Binding between an antibody or antigen binding fragment and an antigen may be
monitored with an apparatus capable of detecting the signal emitted by the detectable
label (radiation emission, fluorescence, color change etc.). Such apparatus provides
data which indicates that binding as occurred and may also provide indication as to
the amount of antibody bound to the antigen. The apparatus (usually coupled with a
computer) may also be capable of calculating the difference between a background
signal (e.g., signal obtained in the absence of antigen-antibody binding) or
background noise and the signal obtained upon specific antibody-antigen binding.
Such apparatuses may thus provide the user with indications and conclusions as to
whether the antigen has been detected or not.

The sample may originate from a mammal (e.g., a human) which may have
cancer or bone disease or may be suspected of having cancer or a bone disease or
may experience bone loss or may be subject of experiencing bone loss. The sample
may be a tissue sample obtained from the mammal or a cell culture supernatant.

In accordance with the invention the sample may be a serum sample, a
plasma sample, a blood sample or ascitic fluid obtained from the mammal. The
antibody or antigen binding fragment described herein may advantageously detect
SEQ ID NO:2.
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The method may comprise quantifying the complex formed by the antibody or
antigen binding fragment bound to SEQ ID NO:2 or to the SEQ ID NO:2 variant.

The antibody or antigen binding fragment of the present invention may more
particularly be used in the detection, diagnosis or treatment of bone disease or
cancer.

Additional aspects of the invention relates to kits which may include one or more
container containing one or more antibodies or antigen binding fragments described

herein.

Nucleic acids, vectors and cells

Antibodies are usually made in cells allowing expression of the light chain and
heavy chain expressed from a vector(s) comprising a nucleic acid sequence
encoding the light chain and heavy chain.

The present therefore encompasses nucleic acids capable of encoding any of
the CDRs (including CDR variants), light chain variable domains (including light chain
variable domain variants), heavy chain variable domains (including heavy chain
variable domain variants), light chains (including light chain variants), heavy chains
(including heavy chain variants) described herein.

Exemplary embodiments of nucleic acids of the present invention include
nucleic acids encoding a light chain variable domain comprising:

a. a CDRL1 sequence selected from the group consisting of SEQ ID
NO:69, SEQ ID NO:75, SEQ ID NO:81, SEQ ID NO:87, SEQ ID
NO:93, SEQ ID NO:99, SEQ ID NO:105 and SEQ ID NO:111:

b. a CDRL2 sequence selected from the group consisting of SEQ ID
NO:70, SEQ ID NO:76. SEQ ID NO:82. SEQ ID NO:88. SEQ ID
NO:94, SEQ ID NO:100, SEQ ID NO:106 and SEQ ID NO:112, and/or:

c. a CDRL3 sequence selected from the group consisting of SEQ ID
NO:71, SEQ ID NO:77, SEQ ID NO:83, SEQ ID NO:89, SEQ ID
NO:95, SEQ ID NO:101, SEQ ID NO:107 and SEQ ID NO:113.

In accordance with the present invention, the nucleic acid may encode a light
chain variable domain which may comprise at least two CDRs of a CDRL1, a CDRL2
or a CDRL3.
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Also in accordance with the present invention, the nucleic acid may encode a
light chain variable domain which may comprise one CDRL1, one CDRL2 and one
CDRL3.

The present invention also relates to a nucleic acid encoding a heavy chain
variable domain comprising:

a. a CDRH1 sequence selected from the group consisting of SEQ ID
NO:72, SEQ ID NO:78, SEQ ID NO:84, SEQ ID NO:90, SEQ ID
NO:96, SEQ ID NO:102, SEQ ID NO:108 and SEQ ID NO:114;

b. a CDRH2 sequence selected from the group consisting of SEQ ID
NO:73, SEQ ID NO:79, SEQ ID NO:85, SEQ ID NO:91, SEQ ID
NO:97, SEQ ID NO:103, SEQ ID NO:109 and SEQ ID NO:115, and/or;

c. a CDRH3 sequence selected from the group consisting of SEQ ID
NO:74, SEQ ID NO:80, SEQ ID NO:86, SEQ ID NO:92, SEQ ID
NO:98, SEQ ID NO:104, SEQ ID NO:110 and SEQ ID NO:116.

In a further aspect, the present invention provides a nucleic acid encoding a
light chain variable domain which may comprise:

a) a CDRL1 sequence selected from the group consisting of SEQ ID
NO: 153, SEQ ID NO.:154, SEQ ID NO.:84, SEQ ID NO.:96 and
SEQ ID NO.:102;

b) a CDRL2 sequence selected from the group consisting of SEQ 1D
NO: 149, SEQ ID NO.:150, SEQ ID NO.:76, SEQ ID NO.:82 and
SEQ ID NO.:108, or;

c) a CDRL3 sequence selected from the group consisting of SEQ ID
NO: 151, SEQ ID NO.:152, SEQ ID NO.:77, SEQ ID NO.:83. SEQ
ID NO.:95, SEQ ID NO.:107 and SEQ ID NO.:152.

In yet a further aspect, the present invention provides a nucleic acid encoding
a heavy chain variable domain which may comprise:
a) a CDRH1 sequence selected from the group consisting of SEQ ID NO: 153,
SEQ ID NO.:154, SEQ ID NO.:84, SEQ ID NO.:96 and SEQ ID NO.:102;
b) a CDRH2 sequence selected from the group consisting of SEQ ID NO: 155,
SEQ ID NO.:156, SEQ ID NO.:157, SEQ ID NO.:73, SEQ ID NO.:79, SEQ ID
NO.:85, SEQ ID NO.:97, SEQ ID NO.:103 and SEQ ID NO.:109, or:
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c) a CDRH3 sequence selected from the group consisting of SEQ ID NO: 158,
SEQ ID NO.:74, SEQ ID NO..98, SEQ ID NO.:104, SEQ ID NO.:110 and SEQ
ID NO.:116.

In accordance with the present invention, the nucleic acid may encode a
heavy chain variable domain which may comprise at least two CDRs of a CDRH1, a
CDRH2 or a CDRH3.

In accordance with the present invention, the nucleic acid may encode a
heavy chain variable domain which may comprise one CDRH1, one CDRHZ2 and one
CDRH3.

Also encompassed by the present invention are nucleic acids encoding
antibody variants having at least one conservative amino acid substitution.

In accordance with the present invention, the nucleic acid may encode a CDR
comprising at least one conservative amino acid substitution.

In accordance with the present invention, the nucleic acid may encode a CDR
comprising at least one conservative amino acid substitution in at least two of the
CDRs.

In accordance with the present invention, the nucieic acid may encode a CDR
comprising at least one conservative amino acid substitution in the 3 CDRs.

In accordance with the present invention, the nucleic acid may encode a CDR
comprising at least two conservative amino acid substitution in at least one of the
CDRs.

In accordance with the present invention, the nucleic acid may encode a CDR
comprising at least two conservative amino acid substitution in at least two of the
CDRs.

In accordance with the present invention, the nucleic acid may encode a CDR
comprising at least two conservative amino acid substitution in the 3 CDRs.

Other aspects of the invention relate to a nucleic acid encoding a light chain
variable domain having at least 70% (including at least 80%) sequence identity to a
sequence selected from the group consisting of SEQ ID NO:37, SEQ ID NO.:41, SEQ
ID NO.:45, SEQ ID NO.:49, SEQ ID NO.:53, SEQ ID NO.:57, SEQ ID NO.:61 and
SEQ ID NO.:65.

Yet other aspects of the invention relate to a nucleic acid encoding a heavy
chain variable domain having at least 70% (including at least 80%) sequence identity
to a sequence selected from the group consisting of SEQ ID NO.:39, SEQ ID NO.:43,
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SEQ ID NO.:47, SEQ ID NO.:51, SEQ ID NO.:55, SEQ ID NO.:59, SEQ ID NO.:63
and SEQ ID NO.:67.

In yet another aspect, the present invention relates to a vector comprising the
nucleic acid described herein.

In accordance with the present invention, the vector may be an expression
vector.

Vector that contains the elements for transcriptional and translational control
of the inserted coding sequence in a particular host are known in the art. These
elements may include regulatory sequences, such as enhancers, constitutive and
inducible promoters, and 5" and 3' un-translated regions. Methods that are well known
to those skilled in the art may be used to construct such expression vectors. These
methods include in vitro recombinant DNA techniques, synthetic techniques, and in
vivo genetic recombination.

In another aspect the present invention relates to an isolated cell which may
comprise the nucleic acid described herein.

The isolated cell may comprise a nucleic acid encoding a light chain variable
domain and a nucleic acid encoding a heavy chain variable domain either on
separate vectors or on the same vector. The isolated cell may also comprise a
nucleic acid encoding a light chain and a nucleic acid encoding a heavy chain either
on separate vectors or on the same vector.

In accordance with the present invention, the cell may be capable of
expressing, assembling and/or secreting an antibody or antigen binding fragment
thereof.

In another aspect, the present invention provides a cell which may comprise and/or
may express the antibody described herein.

In accordance with the invention, the cell may comprise a nucleic acid
encoding a light chain variable domain and a nucleic acid encoding a heavy chain
variable domain.

The cell may be capable of expressing, assembling and/or secreting an
antibody or antigen binding fragment thereof.

The examples below are presented to further outline details of the present

invention.

Exemplary embodiments of screening assay
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In an additional aspect the present invention provides methods of identifying
a compound capable of inhibiting the growth of ovarian cancer cells, renal cancer
cells, cancer cells of the central nervous system, prostate cancer celis, melanoma
cells, breast cancer cells, lung cancer cells or colon cancer cells. The method may
comprise providing a polypeptide comprising a region at least 80% identical to amino
acids 20 to 259 of SEQ ID NO.:2 or a cell expressing said polypeptide with a
candidate compound and measuring the activity or expression of the polypeptide. A
reduced activity or expression of the polypeptide may positively identify a suitable
inhibitory compound.

In accordance with the present invention, the candidate compound may
specifically bind to the polypeptide.

In accordance with the present invention, the candidate compound may be,
for example, an antibody or an antigen binding fragment.

In accordance with the present invention, the candidate compound may be,
for example, a siRNA or an antisense.

Other types of assay may be carried out without departing from the scope of

the invention.

EXAMPLES
Example 1

This example describes the pattern of expression of the Siglec-15 gene in
osteoclasts and human tissue RNA samples

One of the most promising genes identified was termed AB-0326, which
encodes the cell surface type | membrane protein, Siglec-15. This candidate was first
isolated from a human osteoclast library and a similar RANKL-dependent
upregulation was also confirmed in primary mouse osteoclasts as well as the mouse
RAW 264.7 cells compared to precursor cells by RT-PCR (Sooknanan et al. 2007).
The tissue expression profile of Siglec-15 was assessed to determine the specificity
of expression, a criteria that was imposed on all targets that were chosen for
validation. Peripheral blood mononuclear cells (PBMNCs) were obtained from 6
human donors and cultured in osteoclast differentiation medium (MCS-F and
RANKL) for at least 14 days. Totai RNA was isolated from precursors cells (no
RANKL treatment (Figure 1, top panel, -) or at intermediate time intervals (Figure 1,

top panel, 4). One microgram of each RNA sample was converted to single-
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stranded cDNA using Thermoscript reverse transcriptase (Invitrogen, Burlington, ON)
according to the manufacturer’s instructions, diluted 200-fold, and used in a PCR
reaction previously optimized to specifically amplify a fragment of the Siglec-15
transcript. The sequences of the oligonucleotides used in the PCR reaction are
shown in SEQ ID NOS: 117 and 118. As shown in Figure 1 top panel, differentiating
osteoclasts), the Siglec-15 transcript was either expressed at much lower level in the
precursors cells compared to the differentiating osteoclasts. In addition, the level of
Siglec-15 transcript increased as the differentiation progressed. By comparison, a
known osteoclast marker gene, cathepsin K (CATK in Figure 1, differentiating
osteoclasts) was also upregulated during osteoclast differentiation. The
oligonucleotides used to amplify the CATK message are displayed in SEQ ID NOS:
119 and 120. As a control, PCR reactions were conducted on the same samples with
primers that specifically amplify the housekeeping gene glyceraldehyde-3-phosphate
dehydrogenase (GAPDH, see lower panel of Figure 1, differentiating osteoclasts).
The sequences of the GAPDH-specific primers used in the PCR reaction are shown
in SEQ ID NOS: 121 and 122. This latter reaction demonstrates that an equal
amount of starting RNA was present in each sample. Total RNA from human normal
tissues was purchased from a commercial vendor (Clontech, Mountain View, CA) As
shown in Figure 1 (upper panel, Normal tissues), Siglec-15 was weakly detected in a
single tissue (lung, lane 9) and completely absent from all other tissue samples. This
underscores the strength of the Applicant’s discovery approach in its ability to identify
targets that are highly restricted to differentiating osteoclasts. The lane numbers in
Figure 1 correspond to the following tissues: The lanes correspond to the following
tissues: lane 1, adrenal; 2, breast; 3, jejunum, 4, trachea; 5, liver; 6, placenta; 7,
aorta; 8, brain; 9, lung; 10, adrenal cortex; 11, esophagus; 12, colon; 13, ovary; 14,
kidney, 15, prostate; 16, thymus; 17, skeletal muscle; 18, vena cava; 19, stomach;
20, small intestine; 21, heart; 22, fallopian tube; 23, spleen; 24, bladder; 25, cervix;
26, pancreas; 27, ileum; 28, duodenum; 29, thyroid; 30, testicle; the blank lanes
between lanes 10 and 11 and lanes 20 and 21 represent negative controls (no
cDNA). Our results indicate that Siglec-15 is upregulated in differentiating
osteoclasts, absent from virtually all normal human tissues and suggest that an
antibody against Siglec-15 would interact significantly less with non-target tissues.
An additional expression profiling study was performed to determine the

expression of Siglec-15 in cancer indications. One skilled in the art will recognize that
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the antibodies described in this invention might have utilities in cancer if it was found
that the Siglec-15 gene was expressed in these types of indications. To address this,
the PCR-based method was adapted to determine the expression pattern of the
Siglec-15 transcript in cancer cell lines isolated from nine types of cancer. The
cancer types represented by the cell lines are leukemia, central nervous system,
breast, colon, lung, melanoma, ovarian, prostate, and renal cancer (see Table 4).
These RNA samples were obtained from the Developmental Therapeutics Program
at the NCI/NIH. Using the same RAMP RNA samples that was amplified from the
total RNA samples obtained from the NCI, 500 ng of RNA was converted to single-
stranded cDNA as described above. The cDNA reaction was diluted so that 1/200 of
the reaction was used for each PCR experiment. PCR was conducted in 96-well
plates using Hot-Start Taq Polymerase from Qiagen (Mississauga, ON) in a DNA
Engine Tetrad from MJ Research. Half of the reaction mixture was loaded on a 1.2%
agarose/ethidium bromide gel and the amplicons visualized with UV light. To verify
that equal quantities of RNA was used in each reaction, the level of RNA was
monitored with GAPDH expression.

Table 4 — List of cancer cell lines from the NCI-60 panel

Cell line Cancer type
K

-562 leukemia
MOLT-4 leukemia
CCRF-CEM leukemia
RPMI-8226 leukemia
HL-60(TB) leukemia
SR leukemia
SF-268 CNS
SF-295 CNS
SF-539 CNS
SNB-19 CNS
SNB-75 CNS
U251 CNS
BT-549 breast
HS 578T breast
MCF7 breast
NCI/ADR-RES breast
MDA-MB-231 breast
MDA-MB-435 breast
T-47D breast
COLO 205 colon
HCC-2998 colon
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HCT-116 colon

HCT-15 colon

HT29 colon

KM12 colon

SW-620 colon

A549/ATCC non-small cell lung
EKVX non-small cell iung
HOP-62 non-small cell lung
HOP-92 non-small cell lung
NCI-H322M non-small cell lung
NCI-H226 non-small cell lung
NCI-H23 non-small cell lung
NCI-H460 non-small cell lung
NCI-H522 non-small cell lung
LOX IMVI melanoma

M14 melanoma
MALME-3M melanoma
SK-MEL-2 melanoma
SK-MEL-28 melanoma
SK-MEL-5 melanoma
UACC-257 melanoma
UACC-62 melanoma
IGROV-1 ovarian

OVCAR-3 ovarian

OVCAR-4 ovarian

OVCAR-5 ovarian

OVCAR-8 ovarian

SK-OV-3 ovarian

DU-145 prostate

PC-3 prostate

786-0O renal

A498 renal

ACHN renal

CAKI-1 renal

As shown in Figure 2, Siglec-15 was found to be expressed in several cancer

types, in particular ovarian cancer, renal cancer, cancer of the central nervous

system, and prostate cancer. In fact, Siglec-15 was detected in almost every cancer

indication represented by these samples with the exception of leukemia. This result

suggests that antibodies against Siglec-15 might have uses in cancer diseases.

The antibodies described in Example 2 (see below) may also be used for

detection of Siglec-15 in cell lysates by immunoblotting. The entire open reading

frame of human Siglec-15 cDNA was cloned into a mammalian expression vector
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downstream of a CMV promoter (pCDNA-Siglec-15). This construct, or a control
empty vector which does not encode Siglec-15, were transfected into A375
melanoma cells, which express low endogenous levels of Siglec-15 protein. A pool of
stable transfectants was isolated by selection with G418. Cell lysates from Siglec-15-
transfected (+) and control (-) A375 cells were analysed by immunoblotting with
monoclonal antibody E6. As shown in Figure 13A, the antibody detects a single band
of 35 kDa in the Siglec-15-transfected cells, but not in control cells. This closely
matches the predicted molecular weight of Siglec-15 (35.62 kDa), based on the
primary amino acid sequence (http://www.bioinformatics.org/sms/prot_mw.html).
Lysates were also analyzed by immunoblotting with an anti-B-actin antibody to
demonstrate that similar total amounts of lysates were loaded in each lane. This
result demonstrates that, by immunoblotting, antibody E6 recognizes, in a highly
specific manner, overexpressed Siglec-15 in lysates from cells transfected with
cloned Siglec-15 cDNA.

To confirm that the increased Siglec-15 mRNA levels in differentiated human
PBMNC (Figure 1) correspond to an increase in Siglec-15 protein levels, lysates
were prepared from human PBMNC treated with MCSF alone (non-differentiated, C)
or MCSF and RANKL (differentiated, A) (Figure 13B). Lysates were also prepared
from RAW 264.7 cells left untreated (non-differentiated, C) or treated with RANKL
(differentiated, A) (Figure 13C). RAW 264.7 cells were shown previously to
upregulate Siglec-15 mRNA levels upon induction of osteoclast differentiation by
RANKL (Sooknanan, 2007). Analysis of these lysates by immunobilotting with
antibody E9 demonstrates that, as predicted by RT-PCR studies, there is a dramatic
increase in Siglec-15 protein levels both in PBMNC and RAW 264.7 cells upon
differentiation into osteoclasts (Figure 13B and 13C).

RT-PCR analysis of mRNA from the NCI60 panel (Figure 2) indicated that a
particularly high proportion of CNS-derived cancer cell lines express Siglec-15, while
a recent microarray study found a small set of cancer cell lines, including the U87
glioblastoma line that is not part of the NCI60 panel, that express very high levels of
Siglec-15 mRNA (Shankavaram, 2007). Therefore, we tested whether endogenous
expression of Siglec-15 protein could be detected in U87 cells. Indeed, a protein the
size of Siglec-15 is detected by immunoblotting of U87 cell lysates. To confirm the
identity of this protein, U87 cells were transfected with a pool of small interfering
RNAs (siRNAs) targeting Siglec-15 (SIGLEC15 siGENOME SMARTpool,
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Dharmacon) (+) or with a control, non-targeting siRNA pool (-, Figure 13D) and
allowed to grow for 72 h before cell lysis. Consistent with its identification as Siglec-
15, treatment with the targeted siRNA resulted in reduced expression of this protein
compared to the non-targeted control (Figure 13D). To examine whether Siglec-15 is
found at the cell surface in cancer cells, we analyzed the siRNA-treated U87 cells by
flow cytometry. Living cells were placed on ice and stained with Siglec-15 antibody
E9 (see Example 2) or an isotype control antibody, under conditions which allow
antibody binding to extracellular but not intracellular antigens. Treatment with the
targeted siRNA resulted in reduced binding of antibody E9 but had no effect on
binding of the control antibody (Figure 13E). Together, these results demonstrate
that Siglec-15 may be expressed in cancer cells, and that it is accessible for antibody

binding at the cell surface.

Example 2

This example provides details pertaining to the family of monoclonal
antibodies that bind to Siglec-15.

To generate monoclonal antibodies, recombinant human Siglec-15 was
produced in 293E cells using the large-scale transient transfection technology
(Durocher et al., 2002; Durocher, 2004). A cDNA encoding amino acids 20 ~ 259 of
SEQ ID NO:2 (see SEQ ID NO:123) was amplified by PCR using a forward primer
that incorporated a BamHlI restriction site (SEQ ID NO:124) and a reverse primer that
incorporated a Notl restriction site (SEQ 1D NO:125). The resulting PCR product was
digested with BamHI and Notl and the fragment was ligated into the expression
vector pYDS (SEQ ID NO:126) that was similarly digested with the same restriction
enzymes to create a vector called pYD5-0326. The pYD5 expression plasmid
contains the coding sequence for the human Fc domain that allows fusion proteins to
be generated as well as the sequence encoding the IgG1 signal peptide to allow the
secretion of the fusion protein into the culture medium. For each milliliter of cells, one
microgram of the expression vector, called pYD5-0326,0.,50, Was transfected in
2936E cells grown in suspension to a density of 1.5 — 2.0 million cells/m!. The
transfection reagent used was polyethylenimine (PEIl), (linear, MW 25,000, Cat#
23966 Polysciences, Inc., Warrington, PA) which was included at a DNA:PE| ratio of
1:3. Growth of the cells was continued for 5 days after which the culture medium was

harvested for purification of the recombinant Fc-03264.059 fusion protein. The protein
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was purified using Protein-A agarose as instructed by the manufacturer (Sigma-
Aldrich Canada Ltd., Oakville, ON). A representative polyacrylamide gel showing a
sample of the purified Fc-0326,0,59 (indicated as Fc-Siglec-155.259) is shown in
Figure 3.

The antibodies that bind Siglec-15 were generated using the Biosite phage
display technology. A detailed description of the technology and the methods for
generating these antibodies can be found in the U.S. Patent No. 6,057,098. Briefly,
the technology utilizes stringent panning of phage libraries that display the antigen
binding fragments (Fabs). After a several rounds of panning, a library, termed the
Omniclonal, was obtained that was enriched for recombinant Fabs containing light
and heavy chain variable regions that bound to Siglec-15 with very high affinity and
specificity. From this library, more precisely designated Omniclonal AL0025Z1, 96
individual recombinant monoclonal Fabs were prepared from E. coli and tested for
Siglec-15 binding.

To measure the relative binding of each individual monoclonal antibody,
recombinant human Fc-Siglec-1550.259 Was produced in 293E cells using the large-
scale transient transfection technology (Durocher et al., 2002; Durocher, 2004). The
96-well master plate of monoclonal preparations contained different concentrations
of purified anti-Siglec-15 Fabs in each well. A second stock master plate was
prepared by diluting the Fabs to a final concentration of 10 ug/ml from which all
subsequent dilutions were performed for ELISA measurements. To carry out the
binding of Fc-Siglec-15 to the monoclonal preparations, the Fc-Siglec-15.059 Was
biotinylated with NHS-biotin (Pierce, Rockford, IL) and 10 ng/well was coated in a
streptavidin 96-well plate. One nanogram of each Fab monoclonal preparation was
added to each well and incubated at room temperature for 30 minutes. Bound
antibody was detected with HRP-conjugated mouse anti-kappa light chain antibody
in the presence of TMB liquid substrate (Sigma-Aldrich Canada Ltd., Oakville, ON)
and readings were conducted at 450 nm in microtiter plate reader. As shown in
Figure 4A, a total of 53 (highlighted dark grey) monoclonal antibodies displayed
significant binding in this assay (>0.2 arbitrary ODgs units). The antibodies were
purposely diluted to 1 ng/well to accentuate the binding of those antibodies with the
most affinity for Siglec-15. Since the antibodies were generated using a Fc fusion
protein, the monoclonals were also tested in an ELISA using biotinylated Fc domain

only. As shown in Figure 4B, 17 antibodies interacted with the Fc moiety of the Fc-
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Siglec-15,0.05¢ (highlighted light grey). The values presented in bold (see Figure 4)
represent the exemplary antibodies 25A1, 25B4, 25B8, 25C1, 25D8, 25E5, 25E8,
and 25E9. These data also revealed that the binding of the antibodies varied from
well to well indicating that they exhibited different affinities for Siglec-15.

The applicant noted that the antibody or antigen binding fragment of the
present invention may bind efficiently to the antigen, in fact it was found that 1 ng of
antibody is capable of binding to less than 500 ng of SEQ ID NO.:2.

The specificity of these antibodies for Siglec-15 was assessed by testing their
binding to two other members of the Siglec family, CD33 and Siglec-2. CD33
(GeneBank™ accession No. NM_001772.3) is the prototype of the CD33-related
family of Siglecs: among human proteins, these Siglecs share the highest amino acid
sequence similarity with Siglec-15 (around 29% sequence identity between their two
respective N-terminal Ig-like domains). Siglec-2 (GeneBank™ accession No.
NM_001771.3) is less similar (23% sequence identity), but like Siglec-15 and unlike
most other Siglecs, it has a marked preference for binding «2-6-linked sialic acid
conjugates (Angata 2007, Blixt 2003). Sequences comprising the V-set and N-
terminal C2-set Ig-like domains of Siglec-2 and CD33 (corresponding to the region of
Siglec-15 used as the antigen for antibody production) were cloned from a human
PBMNC cDNA library into the pYDS5 vector. Supernatants from 293-6E cells
transfected with these constructs, as wells as from non-transfected 293-6E cells or
those transfected with pYD5-Siglec-15 or pYD5 empty vector, were analyzed by
immunoblotting with an anti-Fc antibody to evaluate expression levels (Figure 14A).
Transfection of these constructs resulted in expression of Fc-tagged proteins of the
expected size (Figure 14A). Aliquots of these supernatants were adsorbed onto
PVDF by vacuum dot blotting (Bio-dot apparatus, Bio-Rad), and binding of
representative Siglec-15 monoclonal antibodies was evaluated (Western blots were
not used because many antibodies react only with the native, non-denatured form of
Siglec-15). As controls, anti-Fc and anti-Siglec-15 omniclonal antibodies reacted with
all four Fc-tagged proteins (Figure 14B). In contrast, monoclonal antibodies D8 and
E9 show no detectable binding to Fc alone, Siglec-2 or CD33, indicating that they are
highly specific for Siglec-15.

Example 3
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This example discloses the methods used to convert the Fabs into full IgG2
chimeric monoclonal antibodies. A scheme of the methodology is presented in Figure
5.

In order to conduct in vitro and in vivo studies to validate the biological
function of the antigen the light and heavy chain variable regions contained in the
Fabs was transferred to full antibody scaffolds, to generate mouse-human chimeric
IgG2s. The expression vectors for both the light and heavy immunoglobulin chains
were constructed such that i) the original bacterial signal peptide sequences
upstream of the Fab expression vectors were replaced by mammalian signal
peptides and ii) the light and heavy chain constant regions in the mouse antibodies
were replaced with human constant regions. The methods to accomplish this transfer
utilized standard molecular biology techniques that are familiar to those skilled in the
art. A brief overview of the methodology is described here (see Figure 5).

Light chain expression vector — an existing mammalian expression plasmid,
called pTTVH8G (Durocher et al., 2002), designed to be used in a 293E transient
transfection system was modified to accommodate the mouse light chain variable
region. The resulting mouse-human chimeric light chain contained a mouse variable
region followed by the human kappa constant domain. The cDNA sequence
encoding the human kappa constant domain was amplified by PCR with primers
OGS1773 and OGS1774 (SEQ ID NOS:127 and 128, respectively). The nucleotide
sequence and the corresponding amino acid sequence for the human kappa
constant region are shown in SEQ ID NOS:129 and 130, respectively. The resulting
321 base pair PCR product was ligated into pTTVH8G immediately downstream of
the signal peptide sequence of human VEGF A (NM_003376). This cloning step also
positioned unique restriction endonuclease sites that permitted the precise
positioning of the cDNAs encoding the mouse light chain variable regions. The
sequence of the final expression plasmid, called pTTVK1, is shown in SEQ ID
NO:131. Based on the sequences disclosed in Table 2, PCR primers specific for the
light chain variable regions of antibodies 25A1, 25B4, 25B8, 25C1, 25D8, 25E5,
25E6, and 25E9 (SEQ ID NOS:37, 41, 45, 49, 53, 57, 61, and 65, respectively) were
designed that incorporated, at their 5-end, a sequence identical to the last 20 base
pairs of the VEGF A signal peptide. The sequences of these primers are shown in
SEQ ID NO:132 for 25A1; SEQ ID NO:133 for 25B4, 25B8, 25C1, 25D8, and 25E9;
SEQ ID NO:134 for 25E5, and SEQ ID NO:135 for 25E6, respectively. The same
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reverse primer was used to amplify all four light chain variable regions since the
extreme 3’-ends were identical. This primer (SEQ ID NO:136) incorporated, at its 3'-
end, a sequence identical to the first 20 base pairs of the human kappa constant
domain. Both the PCR fragments and the digested pTTVK1 were treated with the 3’
— 5 exonuclease activity of T4 DNA polymerase resulting in complimentary ends that
were joined by annealing. The annealing reactions were transformed into competent
E. coli and the expression plasmids were verified by sequencing to ensure that the
mouse light chain variable regions were properly inserted into the pTTVK1
expression vector. Those skilled in the art will readily recognize that the method used
for construction of the light chain expression plasmids applies to all anti-Siglec-15
antibodies contained in the original Fab library.

Heavy chain expression vector — the expression vector that produced the
heavy chain immunoglobulins was designed in a similar manner to the pTTVK1
described above for production of the light chain immunoglobulins. In the case of the
chimeric anti-Siglec-15 antibodies, 1gG2 isotype was required which is the preferred
type for stable, blocking antibodies. To this end, the constant regions (CH1, CH2,
and CH3) of the human IgG2 immunoglobulin were amplified and ligated into a pre-
existing IgG1 expression vector and the detailed methods are described herein.
Plasmid pYD11 (Durocher et al., 2002), which contains the human IgGK signal
peptide sequence as well as the CH2 and CH3 regions of the human Fc domain of
IgG1, was modified by ligating the cDNA sequence encoding the human constant
CH1 region. PCR primers OGS1769 and OGS1770 (SEQ ID NOS:137 and 138),
designed to contain unique restriction endonuclease sites, were used to amplify the
human 1gG1 CH1 region containing the nucleotide sequence and corresponding
amino acid sequence shown in SEQ ID NOS:139 and 140. Following ligation of the
309 base pair fragment of human CH1 immediately downstream of the IgGK signal
peptide sequence, the resulting plasmid was digested with the restriction enzymes
Apal and Nsil. These enzymes that digest both the constant igG1 and IgG2 cDNAs
in exactly the same positions that permits the 1gG1 constant sequence to be
replaced by the human IgG2 sequence in the expression vector. The cDNA encoding
the human IgG2 constant domains was obtained from a commercially available
source (Open Biosystems, Huntsville, AL). The final plasmid used to express the
IgG2 immunoglobulin heavy chain was designated pYD19 and the sequence is
shown in SEQ ID NO:141. When a selected heavy chain variable region is ligated
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into this vector, the resulting plasmid encodes a full IgG2 heavy chain
immunoglobulin with human constant regions. Based on the sequences disclosed in
Table 2, PCR primers specific for the heavy chain variable regions of antibodies
25A1, 25B4, 25B8, 25C1, 25D8, 25E5, 25E6, and 25E9 (SEQ ID NOS:39, 43, 47,
51, 55, 59, 63, and 67, respectively) were designed that incorporated, at their 5'-end,
a sequence identical to the last 20 base pairs of the IgGK signal peptide. The
sequences of these primers are shown in SEQ ID NOS:142 for 25A1; SEQ ID
NO:143 for 24B4 and 25D8; SEQ ID NO:144 for 25B8, 25C1, and 25E9; SEQ ID
NO:145 for 25E5; and SEQ ID NO:146 for 25E8, respectively. The same reverse
primer was used to amplify all four heavy chain variable regions since the extreme
3'-ends were identical. This primer (SEQ ID NO:147) incorporated, at its 3’-end, a
sequence identical to the first 20 base pairs of the human CH1 constant domain.
Both the PCR fragments and the digested pYD19 were treated with the 3' — &'
exonuclease activity of T4 DNA polymerase resulting in complimentary ends that
were joined by annealing. The annealing reactions were transformed into competent
E. coli and the expression plasmids were verified by sequencing to ensure that the
mouse heavy chain variable regions were properly inserted into the pYD19
expression vector. Those skilled in the art will readily recognize that the method used
for construction of the heavy chain expression plasmids applies to all anti-Siglec-15
antibodies contained in the original Fab library.

Expression of human IgG2s in 293E cells — The expression vectors prepared
above that encoded the light and heavy chain immunoglobulins were expressed in
293E cells using the transient transfection system (Durocher et al., 2002). By virtue
of the signal peptides incorporated at the amino-termini of both immunoglobulin
chains, the mature IgG2 was harvested from the serum-free culture medium of the
cells. The methods used for co-transfecting the light and heavy chain expression
vectors were described herein. For each milliliter of cells, one microgram of a
combination of both the light and heavy chain expression plasmids was transfected
in 293E cells grown in suspension to a density of 1.5 — 2.0 million cells/ml. The ratio
of light to heavy chain plasmid was optimized in order to achieve the most yield of
antibody in the tissue culture medium and it was found to be 9:1 (L:H). The
transfection reagent used was polyethylenimine (PEI), (linear, MW 25,000, Cat#
23966 Polysciences, Inc., Warrington, PA) which was included at a DNA:PE] ratio of

1:3. Growth of the cells was continued for 5 days after which the culture medium was
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harvested for purification of the IgG2 chimeric monoclonal antibodies. The protein
was purified using Protein-A agarose as instructed by the manufacturer (Sigma-
Aldrich Canada Ltd., Oakville, ON).

To determine the relative binding affinity of selected monoclonals more
accurately, increasing concentration of the Fabs was incubated with biotinylated Fc-
Siglec-155025. Ten nanograms of biotinylated Fc-Siglec-1550.259¢ Was coated in
streptavidin microtiter plates and increasing amounts of either Fabs or the chimeric
IgG2 monclonals 25B4, 25B8, 25C1, 25D8, 25ES6, and 25E9 were added as
indicated in Figure 6. As depicted in Figure 6, the binding of the 25B4, 2588, 25C1,
25D8, 25E86, and 25E9 chimeric IgG2 monoclonal antibodies was very similar to the
Fabs. This result shows that the transposition of the variable domains from the
mouse Fabs into a human 1gG2 backbone did not significantly affect the capacity of

the light and heavy chain variable regions to confer Siglec-15 binding.

Example 4

This example describes the use of anti-Siglec-15 antibodies for inhibiting the
differentiation of osteoclasts.

Human PBMNCs (AliCells, Emoryville, CA) were placed in the appropriate
culture medium for 24 h at 37 C in a 5% CO, atmosphere. The cells were seeded in
96-well plates at a cell density of 100,000 cells/ml and treated with increasing
concentration (0.01 pg/ml — 100 pg/ml) of anti-Siglec-15 1gG2 chimeric monoclonal
antibodies in the presence of 35 ng/ml M-CSF and 30 ng/ml RANKL. Undifferentiated
precursor cells were treated only with M-CSF, The control wells were treated with a
non-Siglec-15 binding 1gG2. The cells were fixed, stained for TRAP, and
multinucleated cells counted and photographed (magnification 40X). As depicted in
Figure 7, mAbs targeting Siglec-15 could efficiently inhibit the differentiation of
human osteoclasts in a dose-dependent manner. Inhibition of osteoclast
differentiation was observed to varying extents with every exemplary Siglec-15
antibody that was tested but the most active monoclonals were 25B8, 25E6, and
25E9. Cells treated with a control chimeric 1gG2 were not inhibited (see lower right
panels in Figure 8, Control IgG2). This result is in complete agreement with the
experiments disclosed by Sooknanan (Sooknanan et al., 2007) that showed that
knockdown of Siglec-15 expression by RNA interference caused inhibition of human

osteoclast differentiation.
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The biological function of differentiated osteoclasts is to resorb bone and thus
the activity of osteoclasts should also be inhibited by antibodies that target Siglec-15.
To test this, human PBMNCs were seeded on synthetic calcium phosphate substrate
discs (BD BioCoat™ Osteologic™ MultiTest Slides) and cuitured in similar conditions
as described above. The precursor cells were treated with M-CSF and RANKL in the
presence of either a control isotype IgG or the 25D8 or 25E9 anti-Siglec-15
antibodies. The antibodies were at a concentration of 1 ug/ml or 10 ug/ml. Once fully
matured osteoclasts were present in the control untreated wells. The cells were
scarped off the discs and the remaining bone substrate was stained using a standard
von Kossa stain which renders the calcium mineral brown. As shown in Figure 12,
the wells containing undifferentiated osteoclasts (upper left panel, M-CSF) showed
no evidence of degradation of the substrate which appears as white spots on the
surface (degradation pits). As expected, the cells treated with RANKL had evidence
of significant degradation and the surface contained many pits (lower left panel, M-
CSF + RANKL). Similarly, the osteoclasts treated with the control IgG could also
degrade the bone substrate which demonstrated that these control antibodies did not
inhibit osteoclast activity non-specifically. When the differentiating osteoclasts were
treated with the anti-Siglec-15 antibodies, the 25E9 candidate efficiently inhibited
bone degradation in this assay (Figure 12, right panels). By contrast, the 25D8
antibody did not inhibit degradation in this assays (see middle-right panels of Figure
12). Taken together, these results (Figure 7 and Figure 12) demonstrate that
antibodies against Siglec-15 inhibit osteoclast differentiation and bone degradation
activity.

In a parallel experiment, mouse PBMNCs were treated in a similar manner.
As depicted in Figure 8, anti-Siglec-15 chimeric antibodies could inhibit the
differentiation of mouse osteoclasts as exemplified by the chimeric mAbs designated
25B8, 25E6, and 25D8. This result confirms that the monoclonal antibodies that were
generated against the human orthologue of Siglec-15 are cross-reactive against the
mouse Siglec-15 protein as well. This was experimentally verified using an ELISA. A
fragment of the mouse Siglec-15 cDNA was amplified corresponding to amino acids
21-256 using oligonucleotides containing the sequences shown in SEQ ID NOS: 159
and 160. This PCR fragment was ligated into the pYD5 expression vector as was

described for the human Siglec-15 fragment for expression in 293-6E cells. The
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recombinant Fc-mouseSiglec-15 was  purified using Protein-A  affinity
chromatography.

An exemplary anti-Siglec-15 monoclonal Fab designated 25C8 was
incubated with either Fc-human(h)Siglec-15,0.259 or Fc-mouse(m)Siglec-15,1.256. The
results (see Figure 9) indicate that the binding activity of the antibodies that were
generated against the human Siglec-15 also cross-react with the mouse orthologue
of Siglec-15.

The results described above clearly demonstrate the importance of Siglec-15
in osteoclastogenesis. Attenuation of Siglec-15 expression in osteoclast precursor
cells results in cells that are highly impaired in their ability to form multinucleated
mature osteoclasts. Thus, targeting Siglec-15 with an inhibitor, in particular a
therapeutic monoclonal antibody, would prove to be a very selective way to target
those cells that are directly responsible for bone degradation during acute metastatic

bone cancer or chronic osteoporosis.

Example 5

This example pertains to the ability of anti-Siglec-15 antibodies to block
binding of Siglec-15 to sialic acid (SA) conjugates.

The formation of sialylated glycoproteins is required for proper
osteoclastogenesis (Takahata et al, 2007). Siglec-15 binds sialic acid, and this
binding is dependent on the amino acid residue R143 (Angata 2007). One
mechanism by which Siglec-15 antibodies inhibit osteoclast formation could involve
interference with their target’s sialic acid-binding function due to interactions with an
epitope encompassing R143. To examine this possibility, we performed an ELISA-
based assay to test the ability of Siglec-15 antibodies to block binding of recombinant
Fc-Siglec-15 to Neu5Aca2-6-GalNAc-PAA-Biotin (Glycotech, Rockville, MD), which
is a preferred, sialic acid-containing binding partner of Siglec-15 (Angata 2007). Fc-
Siglec-16 was immobilized on a Protein A-coated microtiter plate, and different
Siglec-15 antibodies were then applied. After incubation and removal of unbound
antibody, NeubSAca2-6-GalNAc-PAA-Biotin was added. This biotinylated probe
should form a complex with Siglec-15 only if an antibody is not blocking the sialic
acid binding site. The presence of the biotinylated probe was detected using
streptavidin-HRP by standard methods. As shown in Figure 15, anti-Siglec-15

omniclonal and 25D8 antibodies inhibit sialic acid binding compared to a non-
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targeting, control antibody. Antibody E6 also has a clear, but less pronounced effect.
Antibody E9 has little effect, indicating that its epitope does not overiap with the sialic
acid binding site. Addition of a control antibody (Figure 15, see ct/ IgG2) did not
prevent the binding of sialic acid moiety to Siglec-15. The method was highly
dependent on the presence of Siglec-15 since no binding was detected when only
the Fc was coated in the plates nor was there any binding when the SA was omitted
(Figure 15, see no SA, Fc + SA, and Fc only). Together, these results demonstrate
that the Siglec-15 monoclonal antibodies can interfere, to varying extents, with the
sialic acid binding function of Siglec-15 likely due to interactions near R143. This

property could be important for their effects on osteoclastogenesis.
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SEQUENCE LISTINGS

SEQ ID NO:1
ATGGAAARAGTCCATCTGGCTGCTGGCCTGCTTGGCGTGGGTTCTCCCGACAGGCTCATTTGT
GAGAACTAAAATAGATACTACGGAGAACTTGCTCAACACAGAGGTGCACAGCTCGCCAGCGC
AGCGCTGGTCCATGCAGGTGCCACCCGAGGTGAGCGCGGAGGCAGGCGACGCGGCAGTGCTG
CCCTGCACCTTCACGCACCCGCACCGCCACTACGACGGGCCGCTGACGGCCATCTGGCGCGC
GGGCGAGCCCTATGCGGGCCCGCAGGTGTTCCGCTGCGCTGCGGCGCGGGGCAGCGAGCTCT
GCCAGACGGCGCTGAGCCTGCACGGCCGCTTCCGGCTGCTGGGCAACCCGCGCCGCAACGAL
CTCTCGCTGCGCGTCGAGCGCCTCGCCCTGGCTGACGACCGCCGCTACTTCTGCCGCGTCGA
GTTCGCCGGCGACGTCCATGACCGCTACGAGAGCCGCCACGGCGTCCGGCTGCACGTGACAG
CCGCGCCGCGGATCGTCAACATCTCGGTGCTGCCCAGTCCGGCTCACGCCTTCCGCGCGCTC
TGCACTGCCGAAGGGGAGCCGCCGCCCGCCCTCGCCTGGTCCGGCCCGGCCCTGGGCARACAG
CTTGGCAGCCGTGCGGAGCCCGCGTGAGGGTCACGGCCACCTAGTGACCGCCGAACTGCCCG
CACTGACCCATGACGGCCGCTACACGTGTACGGCCGCCAACAGCCTGGGCCGCTCCGAGGCC
AGCGTCTACCTGTTCCGCTTCCATGGCGCCAGCGGGGCCTCGACGGTCGCCCTCCTGCTCGG
CGCTCTCGGCTTCAAGGCGCTGCTGCTGCTCGGGGTCCTGGCCGCCCGCGCTGCCCGCLGLL
GCCCAGAGCATCTGGACACCCCGGACACCCCACCACGGTCCCAGGCCCAGGAGTCCAATTAT
GAAAATTTGAGCCAGATGAACCCCCGGAGCCCACCAGCCACCATGTGCTCACCGTGA

SEQ ID NO:2
MEKSIWLLACLAWVLPTGSFVRTKIDTTENLLNTEVHSSPAQRWSMQVPPEVSAEAGDAAVL
PCTFTHPHRHYDGPLTAIWRAGEPYAGPQVFRCAAARGSELCQTALSLHGRFRLLGNPRRND
LSLRVERLALADDRRYFCRVEFAGDVHDRYESRHGVRLHVTAAPRIVNISVLPSPAHAFRAL
CTAEGEPPPALAWSGPALGNSLAAVRSPREGHGHLVTAELPALTHDGRYTCTAANSLGRSEA
SVYLFRFHGASGASTVALLLGALGFKALLLLGVLAARAARRRPEHLDTPDTPPRSQAQESNY
ENLSQMNPRSPPATMCSP

SEQ ID NO:3
ATGGAGGGGTCCCTCCAACTCCTGGCCTGCTTGGCCTGTGTGCTCCAGATGGGATCCCTTGT
GAAARACTAGAAGAGACGCTTCGGGGGATCTGCTCAARCACAGAGGCGCACAGTGCCCCGGCGL
AGCGCTGGTCCATGCAGGTGCCCGCGGAGGTGAACGCGGAGGCTGGCGACGCGGCGGTGCTG
CCCTGCACCTTCACGCACCCGCACCGCCACTACGACGGGCCGCTGACGGCCATCTGGCGCTC
GGGCGAGCCGTACGCGGGCCCGCAGGTGTTCCGCTGCACCGCGGCGCCGGGCAGCGAGCTGET
GCCAGACGGCGCTGAGCCTGCACGGCCGCTTCCGCCTGCTGGGCAACCCGCGCCGCAACGAC
CTGTCCCTGCGCGTCGAGCGCCTCGCCCTGGCGGACAGCGGCCGCTACTTCTGCCGCGTGGA
GTTCACCGGCGACGCCCACGATCGCTATGAGAGTCGCCATGGGGTCCGTCTGCGCGTGACTG
CAGCTGCGCCGCGGATCGTCAACATCTCGGTGCTGCCGGGCCCCGCGCACGCCTTCCGCGLG
CTCTGCACCGCCGAGGGGGAGCCCCCGCCCGCCCTCGCCTGGTCGGGTCCCGCCCCAGGCAA
CAGCTCCGCTGCCCTGCAGGGCCAGGGTCACGGCTACCAGGTGACCGCCGAGTTGCCCGCGL
TGACCCGCGACGGCCGCTACACGTGCACGGCGGCCAATAGCCTGGGCCGCGCCGAGGCCAGT
GTCTACCTGTTCCGCTTCCACGGCGCCCCCGGAACCTCGACCCTAGCGCTCCTGCTGGGCGC
GCTGGGCCTCAAGGCCTTGCTGCTGCTTGGCATTCTGGGAGCGCGTGCCACCCGACGCCGAC
TAGATCACCTGGTCCCCCAGGACACCCCTCCACGGTCTCAGGCTCAGGAGTCCAATTATGAA
AATTTGAGCCAGATGAGTCCTCCAGGCCACCAGCTGCCACGTGTTTGCTGTGAGGAACTCCT
CAGCCATCACCATCTAGTCATTCACCATGAGAAATAA

SEQ ID NO:4

MEGSLQLLACLACVLOMGSLVKTRRDASGDLLNTEAHSAPAQRWSMQVPAEVNAEAGDAAVI,
PCTFTHPHRHYDGPLTAIWRSGEPYAGPQVFRCTAAPGSELCQTALSLHGRFRLLGNPRRND
LSLRVERLALADSGRYFCRVEFTGDAHDRYESRHGVRLRVTAAAPRIVNISVLPGPAHAFRA
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LCTAEGEPPPALAWSGPAPGNSSAALQGQGHGYQVTAELPALTRDGRYTCTAANSLGRAEAS
VYLFRFHGAPGTSTLALLLGALGLKALLLLGILGARATRRRLDHLVPQDTPPRSQAQESNYE
NLSQMSPPGHQLPRVCCEELLSHHHLVIHHEK

SEQ ID NO:5
GAAAATGTGCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCCAGGGGAGAAGGTCACCAT
ATCCTGCAGTGCCAGCTCAAGTGTAAGTTACATGTACTGGTACCAGCAGAAGCCAGGATCCT
CCCCCAAACCCTGGATTTATCGCACATCCAACCTGGCTTCTGGAGTCCCTGCTCGCTTCAGT
GGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGCATGGAGGCTGAAGATGCTGC
CACTTATTACTGCCAGCAGTGGAGTAGTAACCCACTCACGTTCGGTGCTGGGACCAAGCTGG
AGCTGAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG
ARATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGT
ACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGG
ACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAG
AAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACARAGAG
CTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:6
ENVLTQSPAIMSASPGEKVTISCSASSSVSYMYWYQQKPGSSPKPWIYRTSNLASGVPARFS
GSGSGTSYSLTISSMEAEDAATYYCQQWSSNPLTFGAGTKLELKVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:7
GAGGTCCAGCTGCAACAATCTGGGACTGAGCTGGTGAGGCCTGGGTCCTCAGTGAAGATTTC
CTGCAAGGCTTCTGGCTACACCTTCACCAGGTACTGGATGGACTGGGTGAAGCAGAGGCCTG
GACAAGGCCTTGAGTGGATCGGAGAGATTGATCCTTCTGATAGTTATACTAACTACAATCAA
AAGTTCAAGGGCAAGGCCACATTGACTGTAGATARATTCTCCAGAACAGCCTATATGGAACT
CAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGGGGGCCTACTCTA
GTGACTATAGTTACGACGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA
GCCTCAACGAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAG
CACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGA
ACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTC
TACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTG
CAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTG
TCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTTCCCCCCA
AAACCCAAGGACACCCGCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGATGT
GAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG
CCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACC
GTTGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCT
CCCAGCCCCCATCGAGAAAACCATCTCCAARACCARAGGGCAGCCCCGAGRAACCACAGGTGT
ACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTC
AAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAA
CTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCA
CCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCT
CTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

SEQ ID NO:8
EVOLQQSGTELVRPGSSVKISCKASGYTFTRYWMDWVKQRPGQGLEWIGEIDPSDSYTNYNQ
KFKGKATLTVDKFSRTAYMELSSLTSEDSAVYYCARSGAYSSDYSYDGFAYWGQGTLVTVSA
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ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK

SEQ ID NO:9
GATATTGTGATGACCCAGGCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAGCTTCCAT
CTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTTATTTGTATTGGTATC
TGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCAGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCGTACACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
AGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAG
CTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:10
DIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPYTFGGGTKLEIKVAAPSVFIFPPS
DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:11
CAGGTCCAAGTGCAGCAGCCTGGGGCTGAAATTGTGAGGCCTGGGGCTTCAGTGAAGCTGTC
CTGCAAGGCTTCTGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCCTG
GACAAGGCCTTGAGTGGATTGGACTGATTAATCCTACCAACGGTCGTACTAACTACAATGAG
AAGTTCAAGAGCAAGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAACT
CAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGAGGGGGGGACGGGGACT
ACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCAGCCTCAACGAAGGGCCCA
TCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGETG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCA
GCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCC
CAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCC
CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTTCCCCCCAAAACCCAAGGACACCCGC
ATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGATGTGAGCCACGAAGACCCCGA
GGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCACGGG
AGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGACTGG
CTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAA
AACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCC
GGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCTCC
CATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGT
GGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACG
CAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

SEQ ID NO:12
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QVQVQQPGAEIVRPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGLINPTNGRTNYNE
KFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGGDGDYFDYWGQGTTLTVSSASTKGP
SVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VIVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDW
LNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

SEQ ID NO:13
GATATTGTGATGACCCAGGCTGCACCCTCTGTACCTGTCACTCCTGGAGAGTCAGTATCCAT
CTCCTGCAGGTCTACTAAGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTGGTTCC
TGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGATATATCGGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
AGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAG
CTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:14
DIVMTQAAPSVPVTPGESVSISCRSTKSLLHSNGNTYLYWFLQRPGQSPQLLIYRMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIKVAAPSVFIFPPS
DEQLKSGTASVVCLLNNEYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:15
GAGATCCAGCTGCAGCAGTCTGGAGTTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTC
CTGCAAGGCTTCGGGCTACACATTTACTGACTATGACATGCACTGGGTGAAGCAGACACCTG
TTCATGGCCTGGAATGGATTGGAACTATTGATCCTGAAACTGGTGGTACTGCCTACAATCAG
AAGTTCAAGGGCAAGGCCACACTGACTGCGGACAGATCCTCCACCACAGCCTACATGGAGCT
CAGCAGCCTGACATCTGAGGACTCTGCCGTCTATTACTGTACAACTTTCTACTATAGTCACT
ATAATTACGACGTGGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCAGCC
TCAACGAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCAC
AGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACT
CAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTAC
TCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAA
CGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTCG
AGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTTCCCCCCAAAR
CCCAAGGACACCCGCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGATGTGAG
CCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCA
AGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTT
GTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCC
AGCCCCCATCGAGAAAACCATCTCCAAARACCAAAGGGCAGCCCCGAGAACCACAGGTGTACA
CCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAA
GGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTA
CAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCG
TGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG
CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA
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SEQ ID NO:16
EIQLQQSGVELVRPGASVTLSCKASGYTFTDYDMHWVKQTPVHGLEWIGTIDPETGGTAYNQ
KFKGKATLTADRSSTTAYMELSSLTSEDSAVYYCTTEFYYSHYNYDVGFAYWGQGTLVTVSAA
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY
SLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTV
VHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

SEQ ID NO:17
GATATTGTGATGACCCAGGCTGCACCCTCTGTACCTGTCACTCCTGGAGAGTCAGTATCCAT
CTCCTGCAGGTCTAGTAAGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTGGTTCC
TGCAGAGGCCAGGCCAGTCCCCTCAGCTCCTGATATATCGGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCG
GAGGGGGGACCAAGCTGGAAATARRACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
AGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAG
CTCGCCCGTCACAARAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:18
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGNTYLYWFLORPGQSPQLLIYRMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIKVAAPSVEIFPPS
DEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:19

GAGATCCAGCTGCAGCAGTCTGGAGCTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTC
CTGCAAGGCTTCGGGCTACACATTTACTGACTATGAAATGCACTGGGTGAAGCAGACACCTG
TTCATGGCCTGGAATGGATTGGAGCTATTGATCCTGAAACTGGTGGTACTGCCTACAATCAG
AAGTTCAAGGGCAAGGCCACACTGACTGCAGACAAATCCTCCAGCACAGCCTACATGGAGCT
CAGCAGCCTGACATCTGAGGACTCTGCCGTCTATTACTGTACAAGTTTCTACTATACTTACT
ATAATTACGACGTGGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCAGCC
TCAACTGGGGCGTCTTATTACTATGCTATGGACCACTGGGGTCAAGGAACCTCAGTCACCGT
CTCCTCAGCCTCAACGAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCT
CCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTG
TCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTC
AGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCT
ACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAA
TGTTGTGTCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTT
CCCCCCAAAACCCAAGGACACCCGCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGG
TGGATGTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTG
CATAATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGT
CCTCACCGTTGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACA
AAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCA
CAGGTGTACACCCTGCCCCCATCCCGGCAGGAGATGACCAAGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG
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AGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA
TGAGGCTCTGCACAACCACTACACGCAGRAAGAGCCTCTCCCTGTCTCCGGGTARATGA

SEQ ID NO:20
EIQLQQSGAELVRPGASVTLSCKASGYTFTDYEMHWVKQTPVHGLEWIGAIDPETGGTAYNQ
KFKGKATLTADKSSSTAYMELSSLTSEDSAVYYCTSFYYTYYNYDVGFAYWGQGTLVTVSAA
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLY
SLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTV
VHODWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

SEQ ID NO:21
GATATTGTGATGACCCAGGCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAGCTTCCAT
CTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTTATTTGTATTGGTATC
TGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCAGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTAGCAGTGGGTCAGGAACTGATTTCACACTGAGAATCAGCAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTGCTCAAAATCTAGAACTTCCGTACACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGARTAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATARCGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
AGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAG
CTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:22
DIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQOMSNLASG
VPDRFSSSGSGTDFTLRISRVEAEDVGVYYCAQNLELPYTFGGGTKLEIKVAAPSVFIFPPS
DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:23

CAGGTCCAAGTGCAGCAGCCTGGGGCTGAGCTTGTGAAGCCTGGGGCTTCGGTGAAGCTGTC
CTGCAAGGCTTCTGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCCTG
GACAAGGCCTTGAGTGGATTGGACTGATTAATCCTAGCAACGCTCGTACTAACTACAATGAG
AAGTTCAATACCAAGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAACT
CAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGAGGGGGGGACGGGGACT
ACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCAGCCTCAACGAAGGGCCCA
TCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGLTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCA
GCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCC
CAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCC
CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTTCCCCCCAARACCCAAGGACACCCGC
ATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGATGTGAGCCACGAAGACCCCGA
GGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCACGGG
AGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGACTGG
CTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAA
AACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCC
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GGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCTCC
CATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGT
GGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACG
CAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

SEQ ID NO:24
QVQVQQPGAELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGLINPSNARTNYNE
KFNTKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGGDGDYFDYWGQGTTLTVSSASTKGP
SVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDW
LNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

SEQ ID NO:25
CAAATTGTTCTCACCCAGTCTCCAACACTCATGTCTGCATCTCCAGGGGAGAAGGTCACCAT
GACCTGCAGTGCCAGCTCAAGTGTAAGTTACATGTACTGGTACCAGCAGAAGCCAAGATCCT
CCCCCAAACCCTGGATTTATCGCACATCCAACCTGGTTTCTGGAGTCCCTGTACGCTTCAGT
GGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGCATGGAGGCTGAAGATGCTGC
CACTTATTACTGCCAGCAGTGGAGTAGTAACCCACCCACGTTCGGTGCTGGGACCAAGCTGG
AGCTGAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG
AAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGT
ACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGG
ACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAG
ARACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:26
QIVLTQSPTLMSASPGEKVTMTCSASSSVSYMYWYQQKPRSSPKPWIYRTSNLVSGVPVRES
GSGSGTSYSLTISSMEAEDAATYYCQQWSSNPPTFGAGTKLELKVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:27

GAAGTGAAGCTTGAGGAGTCTGGAGGTGGCCTGGTGCAGCCTGGAGGATCCCTGAAACTCTC
CTGTGCAGCCTCAGGATTCGATTTTAGTAAAGACTGGATGAGTTGGGTCCGGCAGGCTCCAG
GGAAAGGGCTAGAATGGATTGGAGAAATTAATCCAGATAGCAGTACGATAAACTATGCACCA
TCTCTTAAGGATAAATTCATCATCTCCAGAGAGAACGCCAAAAATACGCTGTACCTGCAAAT
GAGCAAAGTGAGATCTGAGGACACAGCCCTTTATTACTGTTCAAGACTAGAGGACTACGAAG
ACTGGTACTTCGATGTCTGGGGCGCAGGGACCACGGTCACCGTCTCCTCAGCCTCAACGAAG
GGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGLCCCT
GGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTC
TGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGC
AGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTAGATCA
CAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCAC
CGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTTCCCCCCARAACCCAAGGAC
ACCCGCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGATGTGAGCCACGAAGA
CCCCGAGGTCCAGTTCAACTGGTACGTGGCACGGCGTGGAGGTGCATAATGCCAAGACAAAGC
CACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAG
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GACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACARAGGCCTCCCAGCCCCCAT
CGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC
CATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCAC
ACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGA
GCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCAC
TACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

SEQ ID NO:28
EVKLEESGGGLVQPGGSLKLSCAASGFDFSKDWMSWVRQAPGKGLEWIGEINPDSSTINYAP
SLKDKFIISRENAKNTLYLOMSKVRSEDTALYYCSRLEDYEDWYFDVWGAGTTVTVSSASTK
GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQ
DWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPPMLDSDGSFELYSKLTVDKSRWQQGNVFSCSVMHEALHNH
YTQKSLSLSPGK

SEQ ID NO:29
AGTATTGTGATGACCCAGACTCCCAARATTCCTGCTTGTATCAGCAGGAGACAGGGTTACCAT
AACCTGCAAGGCCAGTCAGAGTGTGAGTAATGCTGTAGCTTGGTACCAACAGAAGCCAGGGC
AGTCTCCTAAACTGCTGATATACTATACATCCAATCGCTACACTGGAGTCCCTGATCGCTTC
ACTGGCAGTGGATATGGGACGGATTTCACTTTCACCATCACCACTGTGCAGGCTGAAGACCT
GGCAGTTTATTTCTGTCAGCAGGATTATACCTCTCCGTGCACGTTCGGTGGAGGCACCAAGC
TGGAAATCAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAG
TTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAA
AGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGC
AGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTAC
GAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACARA
GAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:30
SIVMTQTPKFLLVSAGDRVTITCKASQSVSNAVAWYQQKPGQSPKLLIYYTSNRYTGVPDRE
TGSGYGTDFTFTITTVQAEDLAVYFCQQODYTSPWTFGGGTKLEIKVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:31

CAGGTCCAACTGCAGCAGCCTGGGGCTGAACTGGCGAAGCCTGGGGCTTCAGTGAAGTTGTC
CTGCAAGGCTTCTGGCTACACCTTCAACACCTATAATATGTACTGGTTGAAACAGAGGCCTG
GGCAAGGCCTTGAGTGGATTGGGGGGATTGATCCTAGCAATGGTGATACTAAAATCAATGAG
AAGTTCAAGAACAAGGCCACACTGACTGTTGACAAATCCTCCAGTACAGCCTATATGCAACT
CAGCGGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTACAAGCCATACGTACTGGGGCC
AAGGGACTCTGGTCACTGTCTCTGCAGCCTCAACGAAGGGCCCATCGGTCTTCCCCCTGGLG
CCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTT
CCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCC
CAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGC
AACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGA
CAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAG
GACCGTCAGTCTTCCGCTTCCCCCCAAAACCCAAGGACACCCGCATGATCTCCCGGACCCCT
GAGGTCACGTGCGTGGTGGTGGATGTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTA
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CGTGGACGGCGTGGAGGTGCATAATGCCAAGACARAGCCACGGGAGGAGCAGTTCAACAGCA
CGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGACTGGCTGAACGGCAAGGAGTAC
AAGTGCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAARAACCATCTCCAAARCCAA
AGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGA
ACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGG
GAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGALGG
CTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCT
TCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTG
TCTCCGGGTAAATGA

SEQ ID NO:32
QVQLQQPGAELAKPGASVKLSCKASGYTENTYNMYWLKQRPGQGLEWIGGIDPSNGDTKINE
KFKNKATLTVDKSSSTAYMQLSGLTSEDSAVYYCTSHTYWGQGTLVTVSAASTKGPSVEPLA
PCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEY
KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL
SPGK

SEQ ID NO:33
GATATTGTGATGACCCAGGCTGCACCCTCTGTACCTGTCACTCCTGGAGAGTCAGTATCCAT
CTCCTGCAGGTCTACTAAGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTGGTTCC
TGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGATATATCGGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAACGGGCTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGCGATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
AGCAAAGCAGACTACGAGAARACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAG
CTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO:34
DIVMTQAAPSVPVTPGESVSISCRSTKSLLHSNGNTYLYWFLQRPGQSPQLLIYRMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIKVAAPSVFIFPPS
DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:35

GAGATCCAGCTGCAGCAGTCTGGAGTTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTC
CTGCAAGGCTTCGGGCTACACATTTACTGACTATGACATGCACTGGGTGAAGCAGACACCTG
TTCATGGCCTGGAATGGATTGGAACTATTGATCCTGAAACTGGTGGTACTGCCTACAATCAG
AAGTTCAAGGGCAAGGCCACACTGACTGCGGACAGATCCTCCACCACAGCCTACATGGAGCT
CAGCAGCCTGACATCTGAGGACTCTGCCGTCTATTACTGTACAAGTTTCTACTATACTTACT
CTAATTACGACGTGGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCAGCC
TCAACTGGGGCGTCTTATTACTATGCTATGGACCACTGGGGTCAAGGAACCTCAGTCACCGT
CTCCTCAGCCTCAACGAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCT
CCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTG
TCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTC
AGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCT
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ACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCARA
TGTTGTGTCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCGCTT
CCCCCCARAACCCAAGGACACCCGCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGG
TGGATGTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTG
CATAATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGT
CCTCACCGTTGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACA
AAGGCCTCCCAGCCCCCATCGAGARAACCATCTCCARAACCAAAGGGCAGCCCCGAGAACCA
CAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGCAGTGGGAGAGCAATGGGCAGCCGG
AGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAARTGA

SEQ ID NO:36
EIQLQQSGVELVRPGASVTLSCKASGYTFTDYDMHWVKQTPVHGLEWIGTIDPETGGTAYNQ
KFKGKATLTADRSSTTAYMELSSLTSEDSAVYYCTSFYYTYSNYDVGFAYWGQGTLVTVSAA
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY
SLSSVVTVPSSNEGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTV
VHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

SEQ ID NO:37
GAAAATGTGCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCCAGGGGAGAAGGTCACCAT
ATCCTGCAGTGCCAGCTCAAGTGTAAGTTACATGTACTGGTACCAGCAGAAGCCAGGATCCT
CCCCCAAACCCTGGATTTATCGCACATCCAACCTGGCTTCTGGAGTCCCTGCTCGCTTCAGT
GGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGCATGGAGGCTGAAGATGCTGC
CACTTATTACTGCCAGCAGTGGAGTAGTAACCCACTCACGTTCGGTGCTGGGACCAAGCTGG
AGCTGAAA

SEQ ID NO:38
ENVLTQSPAIMSASPGEKVTISCSASSSVSYMYWYQQKPGSSPKPWIYRTSNLASGVPARFES
GSGSGTSYSLTISSMEAEDAATYYCQQOWSSNPLTFGAGTKLELK

SEQ ID NO:39

GAGGTCCAGCTGCAACAATCTGGGACTGAGCTGGTGAGGCCTGGGTCCTCAGTGAAGATTTC
CTGCAAGGCTTCTGGCTACACCTTCACCAGGTACTGGATGGACTGGGTGAAGCAGAGGCCTG
GACAAGGCCTTGAGTGGATCGGAGAGATTGATCCTTCTGATAGTTATACTAACTACAATCAA
AAGTTCAAGGGCAAGGCCACATTGACTGTAGATAAATTCTCCAGAACAGCCTATATGGAACT
CAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGGGGGCCTACTCTA
GTGACTATAGTTACGACGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO:40
EVQLOQSGTELVRPGSSVKISCKASGYTFTRYWMDWVKQRPGQGLEWIGEIDPSDSYTNYNQ
KFKGKATLTVDKFSRTAYMELSSLTSEDSAVYYCARSGAYSSDYSYDGFAYWGQGTLVTVSA

SEQ ID NO:41

GATATTGTGATGACCCAGGCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAGCTTCCAT
CTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTTATTTGTATTGGTATC
TGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCAGATGTCCAACCTTGCCTCAGGA
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GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAARCATCTAGAATATCCGTACACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAA

SEQ ID NO:42
DIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYOMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPYTFGGGTKLEIK

SEQ ID NO:43
CAGGTCCAAGTGCAGCAGCCTGGGGCTGARATTGTGAGGCCTGGGGCTTCAGTGAAGCTGTC

CTGCAAGGCTTCTGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCCTG
GACAAGGCCTTGAGTGGATTGGACTGATTAATCCTACCAACGGTCGTACTAACTACAATGAG
AAGTTCAAGAGCAAGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAACT
CAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGAGGGGGGGACGGGGACT
ACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA

SEQ ID NO:44
QVQVQQPGAEIVRPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGLINPTNGRTNYNE
KFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGGDGDYFDYWGQGTTLTVSS

SEQ ID NO:45
GATATTGTGATGACCCAGGCTGCACCCTCTGTACCTGTCACTCCTGGAGAGTCAGTATCCAT
CTCCTGCAGGTCTACTAAGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTGGTTCC
TGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGATATATCGGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAA

SEQ ID NO:46
DIVMTQAAPSVPVTPGESVSISCRSTKSLLHSNGNTYLYWFLQRPGQSPQLLIYRMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK

SEQ ID NO:47
GAGATCCAGCTGCAGCAGTCTGGAGTTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTC
CTGCAAGGCTTCGGGCTACACATTTACTGACTATGACATGCACTGGGTGAAGCAGACACCTG
TTCATGGCCTGGAATGGATTGGAACTATTGATCCTGAAACTGGTGGTACTGCCTACAATCAG
AAGTTCAAGGGCAAGGCCACACTGACTGCGGACAGATCCTCCACCACAGCCTACATGGAGCT
CAGCAGCCTGACATCTGAGGACTCTGCCGTCTATTACTGTACAACTTTCTACTATAGTCACT
ATAATTACGACGTGGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO:48
EIQLQQSGVELVRPGASVTLSCKASGYTFTDYDMHWVKQTPVHGLEWIGTIDPETGGTAYNQ
KFKGKATLTADRSSTTAYMELSSLTSEDSAVYYCTTFYYSHYNYDVGFAYWGQGTLVTVSA

SEQ ID NO:49
GATATTGTGATGACCCAGGCTGCACCCTCTGTACCTGTCACTCCTGGAGAGTCAGTATCCAT
CTCCTGCAGGTCTAGTAAGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTGGTTCC
TGCAGAGGCCAGGCCAGTCCCCTCAGCTCCTGATATATCGGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCG
GAGGGGGGACCAAGCTGGAARATAARA
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SEQ ID NO:50
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGNTYLYWFLOQRPGQSPQLLIYRMSNLASG

VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLELK

SEQ ID NO:51
GAGATCCAGCTGCAGCAGTCTGGAGCTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTC
CTGCAAGGCTTCGGGCTACACATTTACTGACTATGAAATGCACTGGGTGAAGCAGACACCTG
TTCATGGCCTGGAATGGATTGGAGCTATTGATCCTGARACTGGTGGTACTGCCTACAATCAG
BAAGTTCAAGGGCAAGGCCACACTGACTGCAGACAAATCCTCCAGCACAGCCTACATGGAGCT
CAGCAGCCTGACATCTGAGGACTCTGCCGTCTATTACTGTACAAGTTTCTACTATACTTACT
ATAATTACGACGTGGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO:52
EIQLQQSGAELVRPGASVTLSCKASGYTFTDYEMHWVKQTPVHGLEWIGAIDPETGGTAYNQ
KFKGKATLTADKSSSTAYMELSSLTSEDSAVYYCTSFYYTYYNYDVGFAYWGQGTLVTVSA

SEQ ID NO:53
GATATTGTGATGACCCAGGCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAGCTTCCAT
CTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTTATTTGTATTGGTATC
TGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCAGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTAGCAGTGGGTCAGGAACTGATTTCACACTGAGAATCAGCAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTGCTCAAAATCTAGAACTTCCGTACACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAA

SEQ ID NO:54
DIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQMSNLASG
VPDRFSSSGSGTDFTLRISRVEAEDVGVYYCAQNLELPYTFGGGTKLEIK

SEQ ID NO:55
CAGGTCCAAGTGCAGCAGCCTGGGGCTGAGCTTGTGAAGCCTGGGGCTTCGGTGAAGCTGTC
CTGCAAGGCTTCTGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCCTG
GACAAGGCCTTGAGTGGATTGGACTGATTAATCCTAGCAACGCTCGTACTAACTACAATGAG
AAGTTCAATACCAAGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAACT
CAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGAGGGGGGGACGGGGACT
ACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA

SEQ ID NO:56
QVQVQQPGAELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGLINPSNARTNYNE
KFNTKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGGDGDYFDYWGQGTTLTVSS

SEQ ID NO:57
CAAATTGTTCTCACCCAGTCTCCAACACTCATGTCTGCATCTCCAGGGGAGAAGGTCACCAT
GACCTGCAGTGCCAGCTCAAGTGTAAGTTACATCTACTGGTACCAGCAGAAGCCAAGATCCT
CCCCCAAACCCTGGATTTATCGCACATCCAACCTGGTTTCTGGAGTCCCTGTACGCTTCAGT
GGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGCATGGAGGCTGAAGATGCTGC
CACTTATTACTGCCAGCAGTGGAGTAGTAACCCACCCACGTTCGGTGCTGGGACCAAGCTGG
AGCTGAAA

SEQ ID NO:58
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QIVLTQSPTLMSASPGEKVTMTCSASSSVSYMYWYQQKPRSSPKPWIYRTSNLVSGVPVRES
GSGSGTSYSLTISSMEAEDAATYYCQQWSSNPPTFGAGTKLELK

SEQ ID NO:59
GAAGTGAAGCTTGAGGAGTCTGGAGGTGGCCTGGTGCAGCCTGGAGGATCCCTGAAACTCTC
CTGTGCAGCCTCAGGATTCGATTTTAGTAAAGACTGGATGAGTTGGGTCCGGCAGGCTCCAG
GGAAAGGGCTAGAATGGATTGGAGAAATTAATCCAGATAGCAGTACGATAAACTATGCACCA
TCTCTTAAGGATAAATTCATCATCTCCAGAGAGAACGCCAAAAATACGCTGTACCTGCAAAT
GAGCAAAGTGAGATCTGAGGACACAGCCCTTTATTACTGTTCAAGACTAGAGGACTACGAAG
ACTGGTACTTCGATGTCTGGGGCGCAGGGACCACGGTCACCGTCTCCTCA

SEQ ID NO:60
EVKLEESGGGLVQPGGSLKLSCAASGFDFSKDWMSWVRQAPGKGLEWIGEINPDSSTINYAP
SLKDKFIISRENAKNTLYLQMSKVRSEDTALYYCSRLEDYEDWYFDVWGAGTTVTVSS

SEQ ID NO:61

AGTATTGTGATGACCCAGACTCCCAAATTCCTGCTTGTATCAGCAGGAGACAGGGTTACCAT
AACCTGCAAGGCCAGTCAGAGTGTGAGTAATGCTGTAGCTTGGTACCAACAGAAGCCAGGGC
AGTCTCCTAAACTGCTGATATACTATACATCCAATCGCTACACTGGAGTCCCTGATCGCTTC
ACTGGCAGTGGATATGGGACGGATTTCACTTTCACCATCACCACTGTGCAGGCTGAAGACCT
GGCAGTTTATTTCTGTCAGCAGGATTATACCTCTCCGTGGACGTTCGGTGGAGGCACCAAGC
TGGAAATCAAA

SEQ ID NO:62
SIVMTQTPKFLLVSAGDRVTITCKASQSVSNAVAWYQOKPGQSPKLLIYYTSNRYTGVPDRF
TGSGYGTDFTFTITTVQAEDLAVYFCQQDYTSPWTFGGGTKLEIK

SEQ ID NO:63
CAGGTCCAACTGCAGCAGCCTGGGGCTGAACTGGCGAAGCCTGGGGCTTCAGTGAAGTTGTC
CTGCAAGGCTTCTGGCTACACCTTCAACACCTATAATATGTACTGGTTGAAACAGAGGCCTG
GGCAAGGCCTTGAGTGGATTGGGGGGATTGATCCTAGCAATGGTGATACTAAAATCAATGAG
AAGTTCAAGAACAAGGCCACACTGACTGTTGACAAATCCTCCAGTACAGCCTATATGCAACT
CAGCGGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTACAAGCCATACGTACTGGGGCC
AAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO:64
QVQLQQPGAELAKPGASVKLSCKASGYTFNTYNMYWLKQRPGQGLEWIGGIDPSNGDTKINE
KFKNKATLTVDKSSSTAYMQLSGLTSEDSAVYYCTSHTYWGQGTLVTVSA

SEQ ID NO:65
GATATTGTGATGACCCAGGCTGCACCCTCTGTACCTGTCACTCCTGGAGAGTCAGTATCCAT
CTCCTGCAGGTCTACTAAGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTGGTTCC
TGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGATATATCGGATGTCCAACCTTGCCTCAGGA
GTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGT
GGAGGCTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCG
GAGGGGGGACCAAGCTGGAAATAAAA

SEQ ID NO:66
DIVMTQAAPSVPVTPGESVSISCRSTKSLLHSNGNTYLYWFLORPGQSPQLLIYRMSNLASG
VPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK
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GAGATCCAGCTGCAGCAGTCTGGAGTTGAGCTGGTGAGGCCTGGGGCTTCAGTGACGCTGTC
CTGCAAGGCTTCGGGCTACACATTTACTGACTATGACATGCACTGGGTGAAGCAGACACCTG
TTCATGGCCTGGAATGGATTGGAACTATTGATCCTGAAACTGGTGGTACTGCCTACAATCAG
AAGTTCAAGGGCAAGGCCACACTGACTGCGGACAGATCCTCCACCACAGCCTACATGGAGCT
CAGCAGCCTGACATCTGAGGACTCTGCCGTCTATTACTGTACAAGTTTCTACTATACTTACT
CTAATTACGACGTGGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO:68

EIQLQQSGVELVRPGASVTLSCKASGYTFTDYDMHWVKQTPVHGLEWIGTIDPETGGTAYNQ
KFKGKATLTADRSSTTAYMELSSLTSEDSAVYYCTSEFYYTYSNYDVGFAYWGQGTLVTVSA

SEQ ID NO:69
SASSSVSYMY

SEQ ID NO:70
RTSNLAS

SEQ ID NO:71
QQWSSNPLT

SEQ ID NO:72
GYTFTRYWMD

SEQ ID NO:73
EIDPSDSYTN

SEQ ID NO:74

ARSGAYSSDYSYDGFAY

SEQ ID NO:75
RSSKSLLHSNGITYLY

SEQ ID NO:76
OMSNLAS

SEQ ID NO:77
MOQHLEYPYT

SEQ ID NO:78
GYTFTSYWMH

SEQ ID NO:79
LINPTNGRTN

SEQ ID NO:80
ARGGDGDYFDY

SEQ ID NO:81
RSTKSLLHSNGNTYLY
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SEQ ID NO:82
RMSNLAS

SEQ ID NO:83
MQHLEYPFT

SEQ ID NO:84
GYTFTDYDMH

SEQ ID NO:85
TIDPETGGTA

SEQ ID NO:86

TTFYYSHYNYDVGFAY

SEQ ID NO:87

RSSKSLLHSNGNTYLY

SEQ ID NO:88
RMSNLAS

SEQ ID NO:89
MQHLEYPFT

SEQ ID NO:90
GYTFTDYEMH

SEQ ID NO:91
AIDPETGGTA

SEQ ID NO:92

TSEFYYTYYNYDVGFAY

SEQ ID NO:93

RSSKSLLHSNGITYLY

SEQ ID NO:94
QMSNLAS

SEQ ID NO:95
AQNLELPYT

SEQ ID NO:96
GYTFTSYWMH

SEQ ID NO:97
LINPSNARTN

SEQ ID NO:98
ARGGDGDYFDY

110

PCT/CA2010/001586



10

15

20

25

30

35

40

45

50

WO 2011/041894

SEQ ID NO:99
SASSSVSYMY

SEQ ID NO:100
RTSNLVS

SEQ ID NO:101
QQWSSNPPT

SEQ ID NO:102
GFDFSKDWMS

SEQ ID NO:103
EINPDSSTIN

SEQ ID NO:104
SRLEDYEDWYFDV

SEQ ID NO:105
KASQSVSNAVA

SEQ ID NO:106
YTSNRYT

SEQ ID NO:107
QODYTSPWT

SEQ ID NO:108
GYTFNTYNMY

SEQ ID NO:109
GIDPSNGDTK

SEQ ID NO:110
TSHTY

SEQ ID NO:111
RSTKSLLHSNGNTYLY

SEQ ID NO:112
RMSNLAS

SEQ ID NO:113
MQHLEYPFT

SEQ ID NO:114
GYTFTDYDMH

SEQ ID NO:115
TIDPETGGTA
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SEQID NO:116
TSFYYTYSNYDVGFAY

SEQ ID NO:117
GTAAGCAAGCTTGCTCACGCCTTCCGCGCGCTC

SEQ ID NO:118
GTAAGCAGATCTCTGGCGCCATGGAAGCGGAACAG

SEQ ID NO:119
CACTGGGAGCTATGGAAGAAGAC

SEQ ID NO:120
CAAAAGTGCAAAGAAGGGAAGACA

SEQ ID NO:121
TGAAGGTCGGAGTCAACGGATTTGGT

SEQ ID NO:122
CATGTGGGCCATGAGGTCCACCAC

SEQ ID NO:123
VRTKIDTTENLLNTEVHSSPAQRWSMQVPPEVSAEAGDAAVLPCTFTHPHRHYDGPLTAIWR
AGEPYAGPQVFRCAAARGSELCQTALSLHGRFRLLGNPRRNDLSLRVERLALADDRRYFCRV
EFAGDVHDRYESRHGVRLHVTAAPRIVNISVLPSPAHAFRALCTAEGEPPPALAWSGPALGN
SLAAVRSPREGHGHLVTAELPALTHDGRYTCTAANSLGRSEASVYLFRFHGASGAS

SEQ ID NO:124
GTAAGCGGATCCGTGAGAACTAAAARTAGATACTA

SEQ ID NO:125:
GTAAGCGCGGCCGCGCTGGCGCCATGGAAGCGGAACAGGTA

SEQ ID NO:126

GTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATA
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAAT
GACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTT
ACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCCGCCCCCTATTGA
CGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCC
TACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTA
CACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGT
CAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGC
CCCGTTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTT
AGTGAACCGTCAGATCCTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTC
GCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTC
CGAACGGTACTCCGCCACCGAGGGACCTGAGCCAGTCCGCATCGACCGGATCGGAAAACCTCT
CGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCG
GGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGATGTAATTAAAGTAGGCGGTCT
TGAGCCGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAGTAC
TCCCTCTCAAAAGCGGGCATGACTTCTGCGCTAAGATTGTCAGTTTCCAAARACGAGGAGGAT
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TTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTT
CTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGCCGCCACCATGGAGACAGACACACTCCT
GCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGCGCCGGATCAACTCACACATGCCC
ACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAARAACCCARA
GGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGA
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCA
GGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCAT
CGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCC
ATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCC
TCCCGTGTTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAG
GTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACAC
GCAGAAGAGCCTCTCCCTGTCTCCCGGGAAAGCTAGCGGAGCCGGAAGCACAACCGAARACCT
GTATTTTCAGGGCGGATCCGAATTCAAGCTTGATATCTGATCCCCCGACCTCGACCTCTGGCT
AATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAA
GGACATATGGGAGGGCAAATCATTTGGTCGAGATCCCTCGGAGATCTCTAGCTAGAGCCCCGC
CGCCGGACGAACTARAACCTGACTACGGCATCTCTGCCCCTTCTTCGCGGGGCAGTGCATGTAA
TCCCTTCAGTTGGTTGGTACAACTTGCCAACTGAACCCTARACGGGTAGCATATGCTTCCCGG
GTAGTAGTATATACTATCCAGACTAACCCTAATTCAATAGCATATGTTACCCAACGGGAAGCA
TATGCTATCGAATTAGGGTTAGTAAAAGGGTCCTAAGGAACAGCGATGTAGGTGGGCGGGCCA
AGATAGGGGCGCGATTGCTGCGATCTGGAGGACAAATTACACACACTTGCGCCTGAGCGCCAA
GCACAGGGTTGTTGGTCCTCATATTCACGAGGTCGCTGAGAGCACGGTGGGCTAATGTTGCCA
TGGGTAGCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAATCTATATCTGGGTAG
CATAGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTAT
ATGCTATCCTAATTTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATG
CTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATCTGTATCCGGGTAGCATATGCTA
TCCTAATAGAGATTAGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATATACTACCC
AAATATCTGGATAGCATATGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTA
TATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATAT
CTGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTG
GGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATCTGTATCCGGGT
AGCATATGCTATCCTCACGATGATAAGCTGTCAAACATGAGAATTAATTCTTGAAGACGAAAG
GGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCA
GGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCA
AATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAG
AGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCT
GTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGA
GTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCA
CCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATA
ACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTA
ACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTG
AATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAACGTTG
CGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATG
GAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCT
GATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGT
AAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAAT
AGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTAC
TCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATC
CTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGAC
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CCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTG
CAAACAAARAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTT
TTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCG
TAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTG
TTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAG
TTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAG
CGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCC
GAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGG
GAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTT
GAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCG
GCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCC
CCTGATTCTGTGGATRAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGA
ACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGC

SEQ ID NO:127
GTAAGCGCTAGCGCCTCAACGAAGGGCCCATCTGTCTTTCCCCTGGCCCC

SEQ ID NO:128
GTAAGCGAATTCACAAGATTTGGGCTCAACTTTCTTG

SEQ ID NO:129
GCTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAAC
TGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGG
TGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGG
GAGAGTGTTAG

SEQ ID NO:130
AVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:131

CTTGAGCCGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAG
TACTCCCTCTCAAAAGCGGGCATTACTTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGA
GGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTG
CCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTAAACGGATCTCTAGCGAATTCAT
GAACTTTCTGCTGTCTTGGGTGCATTGGAGCCTTGCCTTGCTGCTCTACCTCCACCATGCCA
AGTGGTCCCAGGCTTGAGACGGAGCTTACAGCGCTGTGGCTGCACCATCTGTCTTCATCTTC
CCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTT
CTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCC
AGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCT
GAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAGGGTACCGCGGCCGCTTCGA
ATGAGATCCCCCGACCTCGACCTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGT
GTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTGGTCGAG
ATCCCTCGGAGATCTCTAGCTAGAGCCCCGCCGCCGGACGAACTAAACCTGACTACGGCATC
TCTGCCCCTTCTTCGCGGGGCAGTGCATGTAATCCCTTCAGTTGGTTGGTACAACTTGCCAA
CTGGGCCCTGTTCCACATGTGACACGGGGGGGGACCAAACACAAAGGGGTTCTCTGACTGTA
GTTGACATCCTTATAAATGGATGTGCACATTTGCCAACACTGAGTGGCTTTCATCCTGGAGC
AGACTTTGCAGTCTGTGGACTGCAACACAACATTGCCTTITATGTGTAACTCTTGGCTGAAGC
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TCTTACACCAATGCTGGGGGACATGTACCTCCCAGGGGCCCAGGAAGACTACGGGAGGCTAC
ACCAACGTCAATCAGAGGGGCCTGTGTAGCTACCGATAAGCGGACCCTCAAGAGGGCATTAG
CAATAGTGTTTATAAGGCCCCCTTGTTAACCCTAAACGGGTAGCATATGCTTCCCGGGTAGT
AGTATATACTATCCAGACTAACCCTAATTCAATAGCATATGTTACCCAACGGGAAGCATATG
CTATCGAATTAGGGTTAGTAAAAGGGTCCTAAGGAACAGCGATATCTCCCACCCCATGAGCT
GTCACGGTTTTATTTACATGGGGTCAGGATTCCACGAGGGTAGTGAACCATTTTAGTCACAA
GGGCAGTGGCTGAAGATCAAGGAGCGGGCAGTGAACTCTCCTGAATCTTCGCCTGCTTCTTC
ATTCTCCTTCGTTTAGCTAATAGAATAACTGCTGAGTTGTGAACAGTAAGGTGTATGTGAGG
TGCTCGAAAACAAGGTTTCAGGTGACGCCCCCAGAATAARAATTTGGACGGGGGGTTCAGTGG
TGGCATTGTGCTATGACACCAATATAACCCTCACAAACCCCTTGGGCAATAAATACTAGTGT
AGGAATGAAACATTCTGAATATCTTTAACAATAGAAATCCATGGGGTGGGGACAAGCCGTAA
AGACTGGATGTCCATCTCACACGAATTTATGGCTATGGGCAACACATAATCCTAGTGCAATA
TGATACTGGGGTTATTAAGATGTGTCCCAGGCAGGGACCAAGACAGGTGAACCATGTTGTTA
CACTCTATTTGTAACAAGGGGAAAGAGAGTGGACGCCGACAGCAGCGGACTCCACTGGTTGT
CTCTAACACCCCCGAAAATTAAACGGGGCTCCACGCCAATGGGGCCCATAAACAAAGACAAG
TGGCCACTCTTTTTTTTGAAATTGTGGAGTGGGGGCACGCGTCAGCCCCCACACGCCGCCCT
GCGGTTTTGGACTGTAAARATAAGGGTGTAATAACTTGGCTGATTGTAACCCCGCTAACCACT
GCGGTCAAACCACTTGCCCACAAAACCACTAATGGCACCCCGGGGAATACCTGCATAAGTAG
GTGGGCGGGCCAAGATAGGGGCGCGATTGCTGCCGATCTGGAGGACAAATTACACACACTTGC
GCCTGAGCGCCAAGCACAGGGTTGTTGGTCCTCATATTCACGAGGTCGCTGAGAGCACGGTG
GGCTAATGTTGCCATGGGTAGCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAA
TCTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATC
TATATCTGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATAGGCTATCCTAATCTA
TATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATCTGTA
TCCGGGTAGCATATGCTATCCTAATAGAGATTAGGGTAGTATATGCTATCCTAATTTATATC
TGGGTAGCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAATCTATATCTGGGTA
GCATATGCTATCCTAATCTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGC
ATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCAT
AGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATAT
GCTATCCTAATCTGTATCCGGGTAGCATATGCTATCCTCACGATGATAAGCTGTCAAACATG
AGAATTAATTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCAT
GATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTA
TTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAA
ATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTAT
TCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAARACGCTGGTGAAAGTAA
AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGT
AAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCT
GCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATAC
ACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGC
ATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTT
ACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATC
ATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGT
GACACCACGATGCCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACT
TACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCAC
TTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAARATCTGGAGCCGGTGAGCGT
GGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTAT
CTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTG
CCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGAT
TTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGAC
CAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAG
GATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCG
CTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGG
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CTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACT
TCAAGRACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCT
GCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGC
GCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACA
CCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAG
GCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGG
GGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGAT
TTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGARAAACGCCAGCAACGCGGCCTTTTTA
CGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTC
TGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCG
AGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCARACCGCCTCTCCCC
GCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCCACTGGAAAGCGGGCAG
TGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTA
TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGC
TATGACCATGATTACGCCAAGCTCTAGCTAGAGGTCGACCAATTCTCATGTTTGACAGCTTA
TCATCGCAGATCCGGGCAACGTTGTTGCATTGCTGCAGGCGCAGAACTGGTAGGTATGGCAG
ATCTATACATTGAATCAATATTGGCAATTAGCCATATTAGTCATTGGTTATATAGCATAAAT
CAATATTGGCTATTGGCCATTGCATACGTTGTATCTATATCATAATATGTACATTTATATTG
GCTCATGTCCRATATGACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAA
TGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTARACT
GCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGA
CGGTARATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGC
AGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAAT
GGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGG
GAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTG
AACCGTCAGATCCTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCG
GTTGAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGARACCCGTCGGCCTCCG
AACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAARACCTCTC
GAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCG
GGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGATGTAATTAARGTAGGCGGT

SEQ ID NO:132
ATGCCAAGTGGTCCCAGGCTGAARATGTGCTCACCCAGTCTCC

SEQ ID NO:133
ATGCCAAGTGGTCCCAGGCTGATATTGTGATGACCCAGGCTGC

SEQ ID NO:134
ATGCCAAGTGGTCCCAGGCTCAAATTGTTCTCACCCAGTCTCC

SEQ ID NO:135
ATGCCAAGTGGTCCCAGGCTAGTATTGTGATGACCCAGACTCC

SEQ ID NO:136
GGGAAGATGAAGACAGATGGTGCAGCCACAGC

SEQ ID NO:137
GTAAGCGCTAGCGCCTCAACGAAGGGCCCATCTGTCTTTCCCCTGGCCCC
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SEQ ID NO:138
GTAAGCGAATTCACAAGATTTGGGCTCAACTTTCTTG

SEQ ID NO:139
GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCAGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGA
ACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTC
TACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTG
CAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGT

SEQ ID NO:140
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC

SEQ ID NO:141

CTTGAGCCGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAG
TACTCCCTCTCAAAAGCGGGCATTACTTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGA
GGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTG
CCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGCCGCCACCATGGAGACAGACAC
ACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGCGGAGACGGAGCTTACG
GGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCT
GGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTC
TGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGC
AGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTAGATCA
CAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCAC
CGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGA
CCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGC
CACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAG
GACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCAT
CGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC
CATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCAC
ACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGA
GCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCAC
TACACGCAGAAGAGCCTCTCCCTGTCTCCCGGGAAATGATCCCCCGACCTCGACCTCTGGCT
AATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGA
AGGACATATGGGAGGGCAAATCATTTGGTCGAGATCCCTCGGAGATCTCTAGCTAGAGCCCC
GCCGCCGGACGAACTAAACCTGACTACGGCATCTCTGCCCCTTCTTCGCGGGGCAGTGCATG
TAATCCCTTCAGTTGGTTGGTACAACTTGCCAACTGAACCCTAAACGGGTAGCATATGCTTC
CCGGGTAGTAGTATATACTATCCAGACTAACCCTAATTCAATAGCATATGTTACCCAACGGG
AAGCATATGCTATCGAATTAGGGTTAGTAAAAGGGTCCTAAGGAACAGCGATGTAGGTGGGC
GGGCCAAGATAGGGGCGCGATTGCTGCGATCTGGAGGACAAATTACACACACTTGCGCCTGA
GCGCCAAGCACAGGGTTGTTGGTCCTCATATTCACGAGGTCGCTGAGAGCACGGTGGGCTAA
TGTTGCCATGGGTAGCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAATCTATA
TCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATC
TGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTG
GGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATCTGTATCCGGG
TAGCATATGCTATCCTAATAGAGATTAGGGTAGTATATGCTATCCTAATTTATATCTGGGTA
GCATATACTACCCAAATATCTGGATAGCATATGCTATCCTAATCTATATCTGGGTAGCATAT
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GCTATCCTAATCTATATCTGGGTAGCATAGGCTATCCTAATCTATATCTGGGTAGCATATGC
TATCCTAATCTATATCTGGGTAGTATATGCTATCCTAATTTATATCTGGGTAGCATAGGCTA
TCCTAATCTATATCTGGGTAGCATATGCTATCCTAATCTATATCTGGGTAGTATATGCTATC
CTAATCTGTATCCGGGTAGCATATGCTATCCTCACGATGATAAGCTGTCAAACATGAGAATT
AATTCTTGAAGACGARAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAAT
AATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTT
TATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTT
CAATAATATTGAAARAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTT
TTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAARAGATG
CTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATC
CTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATG
TGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATT
CTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCT
GACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAA
CTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACC
ACGATGCCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCT
AGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGC
GCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCT
CGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACAC
GACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCAC
TGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAA
CTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAAT
CCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTT
CTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAARRARACCACCGCTACCA
GCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAG
CAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGA
ACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGT
GGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCG
GTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAAC
TGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGCAGAAAGGCGGAC
AGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAA
CGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGT
GATGCTCGTCAGGGGGGCGGAGCCTATGGAAARACGCCAGCAACGCGGCCTTTTTACGGTTC
CTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGA
TAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCA
GCGAGTCAGTGCAGCGAGGAAGCGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGT
TGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCC
ATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACG
ACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTC
CATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTA
TCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATG
CCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCT
ATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACG
GGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGGCGTGTA
CGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCCTCACTCTCTTCCG
CATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTT
TCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCT
GAGCGAGTCCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTAACCAGTCACAGT
CGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCG
GAGGTGCTGCTGATGATGTAATTAAAGTAGGCGGT
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SEQ ID NO:142
GGGTTCCAGGTTCCACTGGCGAGGTCCAGCTGCAACAATCTGG

SEQ ID NO:143
GGGTTCCAGGTTCCACTGGCCAGGTCCAAGTGCAGCAGCCTGG

SEQ ID NO:144
GGGTTCCAGGTTCCACTGGCGAGATCCAGCTGCAGCAGTCTGG

SEQ ID NO:145
GGGTTCCAGGTTCCACTGGCGAAGTGAAGCTTGAGGAGTCTGG

SEQ ID NO:146
GGGTTCCAGGTTCCACTGGCCAGGTCCAACTGCAGCAGCCTGG

SEQ ID NO:147
GGGGCCAGGGGAAAGACAGATGGGCCCTTCGTTGAGGC

SEQ ID NO.:148

RSX1aX2aSLLHSNGX;, TYLY

Xia is a neutral hydrophilic amino acid

Xaa is an hydrophobic amino acid or asparagine.
X2a is lysine or glutamic acid

SEQ ID NO.:149

X1,MSNLAS

wherein Xy, is a basic amino acid.

SEQ ID NO.:150

RX1cSNLX,:S

wherein X, is methionine or threonine
wherein X, is an hydrophobic amino acid.

SEQ ID NO.:151

X1dQX2dLEX3dPX4dT
wherein X4 is an hydrophobic amino acid;
wherein X,q is a basic amino acid;
wherein Xaq4 is tyrosine or leucine, and,;
wherein X,q is an aromatic amino acid.

SEQ ID NO.:152
QQWSSNPX, T
Wherein X, is proline or leucine.

SEQ ID NO.:153

GYTFX XY X3MX

wherein X; is threonine or asparagine;

wherein X is threonine, arginine, serine or aspartic acid,

wherein Xs is tryptophan, asparagine, aspartic acid or glutamic acid, and;
wherein Xy is tyrosine, histidine or aspartic acid.
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SEQ ID NO.:154
GYTFTDY XsMH
Wherein Xs is an acidic amino acid.

SEQ ID NO.:155

LINPX1gNX2gRX3N

Wherein X,q4 is @ neutral hydrophilic amino acid;
Wherein X, is alanine or glycine, and;
Wherein X, is proline ot threonine.

SEQ ID NO.:156
XiDPETGGTA
Wherein X4, is alanine or threonine.

SEQ ID NO.:157

EIX4iPX2X5SX4XsN

Wherein X,; is aspartic acid or asparagine;
Wherein X, is aspartic acid or serine;
Wherein X5 is aspartic acid or serine;
Wherein X, is tyrosine or threonine, and,;
Wherein Xs; is threonine or isoleucine.

SEQ ID NO.:158

TXFYYX3X5X4NYDVGFAY

Wherein X; is a neutral hydrophilic amino acid;
Wherein X;; is a neutral hydrophilic amino acid;
Wherein X3 is tyrosine or histidine, and,;
Wherein X, is tyrosine or serine.

SEQ ID NO.:159
GTAAGCGAATTCATGGTGAAAACTAGAAGAGACGC

SEQ ID NO.:160
GTAAGCAAGCTTTTAGCCGTGGAAGCGGAACAGG

SEQ ID NO.:161 (25B02 variable light chain DNA)
AACATCCAGATGACCCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAACTGTC
ACCATCACATGTCGAGCAAGTGAGAATATTTACAGTTATTTAGCATGGTATCAACAG
AAGCAGGGAAAATCTCCTCAGCTCCTGGTCTATAATGCAAARAACCTTACCAGAAGGT
GTGTCAGTAAGGTTCAGTGGCAGTGGATCAGGCACACAGTTTTCTCTGAAGATCAAC
AACCTGCAGCCTGAAGATTTTGGGAGTTATCACTGTCAACATCATTATGGTGTTCCT
CTTACGTTCGGTTCTGGGACCAAGCTGGAGTTGAAA

SEQ ID NO.:162 (25B02 variable light chain amino acids)
NIOMTQSPASLSASVGETVTITCRASENIYSYLAWYQQKQGKSPQLLVYNAKTLPEG
VSVRESGSGSGTQEFSLKINNLOPEDFGSYHCQHHYGVPLTEFGSGTKLELK
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SEQ ID NO.:163 (25B02 variable heavy chain DNA)
CAGGTGAAGCTTCAGCAGTCCGGGGCTGAGCTGGCAAGACCTGGGGCTTCAGTGAAG
TTTTCCTGCARAGGCTTCTGGCTACACCTTCACTAGGAACTGGATACAGTGGGTAAAA
CAGAGGCCTGGACAGGGTCTGGAATGGATTGGGGCTATTTATCCTGGARAATGGTGAT
AGTAGGTATACTCAGRAGTTCAAGGGCAAGGCCACATTGACTGCAGATAAATCCTCG
AACACAGCCTACATGCAACTCAGCGGTTTGGCATCTGAGGACTCTGCGGTCTATTAC
TGTGCAAGATTGGCTGGTAACTACGCTTACTACTTTGACTACTGGGGCCAAGGCACC
GCTCTCACAGTCTCCTCA

SEQ ID NO.:164 (25B02 variable heavy chain amino acids)
QVKLQQOSGAELARPGASVKFSCKASGYTFTRNWIQWVKQRPGQGLEWIGAIYPGNGD
SRYTQKFKGKATLTADKSSNTAYMQLSGLASEDSAVYYCARLAGNYAYYFDYWGQGT

ALTVSS

SEQ ID NO.:165 (25D11 variable light chain DNA)
GACATCCAGATGACCCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAARACTGTC
ACCATCACATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGTATCAACAG
AAGCAGGGAAAATCTCCTCAGCTCCTGGTCTATAATGCAAARACCTTACCAGAAGGT
GTGTCAGTAAGGTTCAGTGGCAGTGGATCAGGCACACAGTTTTCTCTGAAGATCAAC
AACCTGCAGCCTGAAGATTTTGGGAGTTATCACTGTCAACATCATTATGGTGTTCCT
CTTACGTTCGGTTCTGGGACCAAGCTGGAGTTGAAA

SEQ ID NO.:166 (25D11 variable light chain amino acids)
DIQMTQSPASLSASVGETVTITCRASGNIHNYLAWYQQKQGKSPQLLVYNAKTLPEG

VSVREFSGSGSGTQEFSLKINNLQPEDFGSYHCQHHYGVPLTEFGSGTKLELK

SEQ ID NO.:167 (25D11 variable heavy chain DNA)
CAGGTGAAGCTTCAGCAGTCCGGGGCTGAGCTGGCAAGACCTGGGGCTTCAGTGAAG
TTTTCCTGCAAGGCTTCTGGCTACACCTTCACTAGGAACTGGATACAGTGGGTAAAA
CAGAGGCCTGGACAGGGTCTGGAATGGATTGGGGCTATTTATCCTGGAAATGGTGAT
AGTAGGTATACTCAGAAGTTCAAGGGCAAGGCCACATTGACTGCAGATAAATCCTCG
AACACAGCCTACATGCAACTCAGCGGTTTGGCATCTGAGGACTCTGCGGTCTATTAC
TGTGCAAGATTGGCTGGTAACTACGCTTACTACTTTGACTACTGGGGCCAAGGCACC
GCTCTCACAGTCTCCTCA

SEQ ID NO.:168 (25D11 variable heavy chain amino acids)
QVKLQOSGAELARPGASVKFSCKASGYTFTRNWIQWVKQRPGQGLEWIGAIYPGNGD
SRYTQKFKGKATLTADKSSNTAYMQLSGLASEDSAVYYCARLAGNYAYYFDYWGQGT
ALTVSS

SEQ ID NO.:169 (25E10 variable light chain DNA)
GACATCCAGATGACCCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAACTGTC
ACCATCACATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGTATCAGCAG
AAACAGGGAAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAACCCTAGCAGATGGT
GTGCCATCAAGGTTCAGTGGCAGTGGATCAGGAACACAATATTCTCTCAAGATCAAC
AGCCTGCAGCCTGAAGATTTTGGGAGTTATTACTGTCAACATCATTACGGTGCTCCT
CTTACGTTCGGTGCTGGGACCAAGGTGGAGCTGAAA
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SEQ ID NO.:170 (25E10 variable light chain amino acids)
DIQMTQSPASLSASVGETVTITCRASGNIHNYLAWYQQKQGKSPQLLVYNAKTLADG

VPSRESGSGSGTQYSLKINSLQPEDFGSYYCQHHYGAPLTFGAGTKVELK

SEQ ID NO.:171 (25E10 variable heavy chain DNA)
GATGTGCAGCTGCAACAATCTGGGGCTGAGCTGGCAAGACCTGGGGCTTCAGTGAAG

TTTTCCTGCAAGGCTTCTGGCTACACCTTTACTAGGAACTGGATACAGTGGGTTAAA
CAGAGGCCTGGACAGGGTCTGGAATGGATTGGGGCTGTTTATCCTGGAAATGGTGAT
AGTAGGTATACTCAGAAGTTCAAGGGCAAGGCCACATTGACTGCAGATAAATCCTCC
AGCACAGCCTACATGCAACTCAACAGTTTGTCATCTGAGGACTCTGCGGTCTATTAC
TGCGCAAGATTGGCTGGTAACTACGCTTACTACTTTGACTACTGGGGCCAAGGCACC
GCTCTCACAGTCTCCTCA

SEQ ID NO.:172 (25E10 variable heavy chain amino acids)
DVQLQQSGAELARPGASVKESCKASGYTFTRNWIQWVKQRPGQGLEWIGAVYPGNGD
SRYTQKFKGKATLTADKSSSTAYMQLNSLSSEDSAVYYCARLAGNYAYYFDYWGQGT
ALTVSS

SEQ ID NO.:173
RASENIYSYLA

SEQ ID NO.:174
NAKTLPE

SEQ ID NO.:175
QHHYGVPLT

SEQ ID NO.:176
GYTFTRNWIQ

SEQ ID NO.:177
ATIYPGNGDSR

SEQ ID NO.:178
ARLAGNYAYYFDY

SEQ ID NO.:179
RASGNIHNYLA

SEQ ID NO.:180
NAKTLPE

SEQ ID NO.:181
QHHYGVPLT

SEQ ID NO.:182
GYTETRNWIQ
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SEQ ID NO.:183
ATIYPGNGDSR

SEQ ID NO.:184
ARLAGNYAYYFDY

SEQ ID NO.:185
RASGNIHNYLA

SEQ ID NO.:186
NAKTLAD

SEQ ID NO.:187
QHHYGAPLT

SEQ ID NO.:188
GYTFTRNWIQ

SEQ ID NO.:189
AVYPGNGDSR

SEQ ID NO.:190
ARLAGNYAYYFDY
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SSALTLIIO0OM | Ad-~---- AXADADDEY | DARAYSAISITISSTONAYLSSSHAALTLIWISHINANA | NIYONLANIT | 9IMITOOOIYONAM | HRMASLALXD | SWIDSTHASYOIIATIIVIADDA0AD FOG¢
SSALTLIOOOM [ AQ------ AXAOADDEY | DARAYSAISIISSTONAVLSSSHAALTIVISHAMANX | NIYONLANIT | 9IMITO0OAYONAM | HRMASLALAD | SWMOSTIASYOIUAIAYDIIO0A0A0 €967
SSALTLIO0OM | 2d------ AXAAOADDYY | DAAAYSUTIASLISSTONAVLSSSHAALTLINAINANA | NLIONLANIT | OIMITI0DJE0NAM | HNMASLALAD | SWADSTIASYOIINIEYHIO0AOAD | ZTIST
SSALTLLIO0OOM | Ad------ AXADADDIY | DAAAYSAISITISSTONAYLSSSHAALTIWISHINANA | NIYONLANIT | OIMETO0DJIIONAM | HRMASLALAD | SYMOSTIASYOIIAIAVOJIO0ADAD | TTAGE
SSAITLIO0OM | AQ~~=~-- AXADAODEY | DAAAUSAISIISSTONAVLSSSHAALTIYASHANANZ | NIYONLANIT | DIMATOODJHONAM | HWNMALLALAD | SYMOSTMASYOINATILIAOOADAD | 0TAGZ
SSALTLLO0OOM [ AQ~—-=--- ARAOADDEY | DAXAYSAISITISSTONAVLSSSHAALTIVASHANINA | NIYONLANIT | OIMITOOOJI0NAM | HRMASLALAD | SWAOSTAASYIJIATIIVOIAODA0AD 6462
SSALTIIO0OM | RQ~----- AAAOADDYEY | DAAAYSAISITSSTONAVLSSSHAALTIVISMANANA | NIMONLANIT | DIMITOOOIIONAM | HRMALLALAD | SWMOSTMASYOJINATIIDSODTIOIH LAST
SSALILIO0OM | XQ--~--- AXADAO9AY | DAXAYSAASLITSSTONAYLSSSHOALTLIVALINANENA | NLYYNSANIT | OIMIATO09IUONAN | HNMASLALAD | SWIOSTAASYIANATIVOIDDADAD 9457
SSALTLIOOOM | AQ-~----- AXADA99YY | DAAAVSAISLISSTONAVILISSSHUALTIYASHAAANA | NIMONLANIT | DIMITOODIIONAM | HNMALLILAD | SYAOSTIASYIINATILIDI00A0A0 §d46¢
SSALTLLO0OM | Ad------ AX0OU9D9YY | DAAAVSAASLISSTORAYLSSSHUALTIYALINAYANA | NIYYNSANIT | OIMITOODIIONAMN | HRMASLALLD | SYADSTAASYIINATIVIIO0A0OAD €462
SSALTLIO0OOM | Ad------ AA0509949Y | JAXAVSAASLISSTONAVLISSSHAALTLIYISMANANK | NIUONLANIT | DIMITIOOOIUOAAM | HIMASLALAD | SWMOSTIASYIIIAIEVIJO0ADAD [ %4
SSALTLIO0OM | Ad---——— AXADA99UY | DAXAYSAEISLISSTHHAYLISSSMAALTIUMSMANANA | NIMONIANIT | DIMITOOOIMONAM | HNMASLIALAD | SYNOSTIASYDAMAIZYDAOOADOAD | ZT13GZ
SSAITLIOOOM | AQ~=----- AXTOAD9AY | DAAAYSAASLITSSTONAYLSSSHGALTLIYANMANANX | NLMONLANIT | DIMIATOODAUONAM | HNMASLALAD | SWHOSTIASYIINATIVISOOTOAD Y4
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CLAIMS:

1.

10.

An isolated antibody or antigen binding fragment capable of binding to a
polypeptide able to promote osteoclast differentiation and having a sequence at
least 80% identical to amino acids 20 to 259 of Sialic-acid-binding
immunoglobulin-like lectin 15 (Siglec-15; SEQ ID NO.:2), wherein said antibody
or antigen binging fragment is capable of inhibiting osteoclast differentiation,

bone resorption or is capable of blocking Siglec-15 from binding to a sialic acid.

The isolated antibody or antigen binding fragment of claim 1, wherein the
antibody or antigen binding fragment is capable of inhibiting differentiation of

osteoclast precursor cells into differentiated osteoclasts.

The isolated antibody or antigen binding fragment of claim 2, wherein the isolated
antibody or antigen binding fragment is a polyclonal antibody, a monocional

antibody, a chimeric antibody, a human antibody or a fragment thereof.

The isolated antibody or antigen binding fragment of claim 3, characterized in

that it is produced from an isolated mammalian cell.

The isolated antibody or antigen binding fragment of claim 4, wherein the isolated

mammalian cell is a human cell.

The isolated antibody or antigen binding fragment of claim 5, wherein the isolated
antibody is a monoclonal antibody, a chimeric antibody, a human antibody or a

fragment thereof.

. The isolated antibody or antigen binding fragment of claim 6, characterized in

that it is a chimeric antibody or a human antibody comprising amino acids of a

constant region of a human antibody or a fragment thereof.

The isolated antibody or antigen binding fragment of claim 7, wherein the

constant region or fragment thereof is from an IgG1, 1IgG2, 19G3, or IgG4.

The isolated antibody or antigen binding fragment of claim 8, wherein the

constant region is from an 1gG2.

The isolated antibody or antigen binding fragment of claim 3, characterized in
that it is a chimeric antibody or a human antibody comprising amino acids of a

constant region of a human antibody or a fragment thereof.
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The isolated antibody or antigen binding fragment of claim 10, wherein the

constant region or fragment thereof is from an 1gG1, 19G2, IgG3, or IgG4.

The isolated antibody or antigen binding fragment of claim 11, wherein the

constant region is from an IgG2.

The isolated antibody or antigen binding fragment of claim 2, wherein the antigen

binding fragment is a FV (scFv), a Fab, a Fab' or a (Fab')..

The isolated antibody or antigen binding fragment of claim 2, wherein the

osteoclast precursor cell is a human osteoclast precursor cell.

The isolated antibody or antigen binding fragment of claim 8, wherein the human

osteoclast precursor cell is a primary human osteoclast precursor cell.

The isolated antibody or antigen binding fragment of claim 9, , wherein the
isolated antibody or antigen binding fragment is a polyclonal antibody, a
monoclonal antibody, a chimeric antibody, a human antibody or a fragment

thereof.

The isolated antibody or antigen binding fragment of claim 16, , wherein the
isolated antibody or antigen binding fragment is a monoclonal antibody, a

chimeric antibody, a human antibody or a fragment thereof.

The isolated antibody or antigen binding fragment of claim 17, characterized in
that it is a chimeric antibody or a human antibody comprising amino acids of a

constant region of a human antibody or a fragment thereof.

The isolated antibody or antigen binding fragment of claim 18, wherein the
constant region or fragment thereof is from an IgG1, 19G2, IgG3, or IgG4.

The isolated antibody or antigen binding fragment of claim 19, wherein the

constant region is from an 1gG2.

The antibody or antigen binding fragment of any one of claims 1 to 20,

characterized in that binds to non-denatured Siglec-15.

The antibody or antigen binding fragment of claim 21, characterized in that it
specifically binds to Siglec-15 and not Siglec-2 or CD33.
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The antibody or antigen binding fragment of any one of claims 1 to 22
characterized in that 1ng of antibody is capable of binding to less than 500ng of
SEQ ID NO.:2.

An isolated antibody or antigen binding fragment capable of specific binding to
SEQ ID NO.:2 or to a variant having at least 80% sequence identity with amino
acids 20 to 259 of SEQ ID NO.:2 and of detecting the SEQ ID NO.:2 or variant in
ovarian cancer cells, renal cancer cells, cancer cells of the central nervous
system, prostate cancer cells, melanoma cells, breast cancer cells, lung cancer

cells or colon cancer cells.

An isolated antibody or antigen binding fragment capable of specific binding to
SEQ ID NO.:2 or to a variant having at least 80% sequence identity with amino
acids 20 to 259 of SEQ ID NO.:2 and of inhibiting the growth of ovarian cancer
cells, renal cancer cells, cancer cells of the central nervous system, prostate
cancer cells, melanoma cells, breast cancer cells, lung cancer cells or colon

cancer cells.

The isolated antibody or antigen binding fragment of any one of claims 1 to 25,
wherein said antibody comprise a light chain variable domain comprising a
sequence selected from the group consisting of a sequence at least 70%
identical to SEQ ID NO.:38, a sequence at least 70% identical to SEQ ID NO.:42,
a sequence at least 70% identical to SEQ ID NO.:.46, a sequence at least 70%
identical to SEQ ID NO.:50, a sequence at least 70% identical to SEQ ID NO..54,
a sequence at least 70% identical to SEQ ID NO.:58, a sequence at least 70%
identical to SEQ ID NO.:62, a sequence at least 70% identical to SEQ ID NO.:66,
a sequence at least 70% identical to SEQ ID NO.:162, a sequence at least 70%
identical to SEQ ID NO.:166 and a sequence at least 70% identical to SEQ ID
NO.:170 .

The isolated antibody or antigen binding fragment of claim 1 or 26, wherein said
antibody comprise a heavy chain variable domain comprising a sequence
selected from the group consisting of a sequence at least 70% identical to SEQ
ID NO.:40, a sequence at least 70% identical to SEQ ID NO.:44, a sequence at
least 70% identical to SEQ ID NO.:48, a sequence at least 70% identical to SEQ
ID NO.:52, a sequence at least 70% identical to SEQ ID NO.:56, a sequence at
least 70% identical to SEQ ID NO.:60, a sequence at least 70% identical to SEQ
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ID NO.:64, a sequence at least 70% identical to SEQ ID NO.:68, a sequence at
least 70% identical to SEQ ID NO.:164, a sequence at least 70% identical to
SEQ ID NO.:168 and a sequence at least 70% identical to SEQ ID NO.:172.

28. An isolated antibody or antigen binding fragment capable of specific binding to

Siglec-15 or to a variant thereof, the antibody comprising:

a)

C)

the 3CDRs of a light chain variable domain defined in SEQ ID NO:38
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:40,

the 3CDRs of a light chain variable domain defined in SEQ ID NO:42
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO.44;

the 3CDRs of a light chain variable domain defined in SEQ ID NO:46
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:48;

the 3CDRs of a light chain variable domain defined in SEQ ID NO:50
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:52;

the 3CDRs of a light chain variable domain defined in SEQ ID NO:54
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:56;

the 3CDRs of a light chain variable domain defined in SEQ ID NO:58
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:60;

the 3CDRs of a light chain variable domain defined in SEQ ID NO:62
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:64,

the 3CDRs of a light chain variable domain defined in SEQ ID NO:66
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:68,

the 3CDRs of a light chain variable domain defined in SEQ ID NO:162
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:164,
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j) the 3CDRs of a light chain variable domain defined in SEQ ID NO:166
and the 3CDRs of a heavy chain variable domain defined in SEQ 1D
NO:168, and;

k) the 3CDRs of a light chain variable domain defined in SEQ ID NO:170
and the 3CDRs of a heavy chain variable domain defined in SEQ ID
NO:172.

29. An isolated antibody or antigen binding fragment capable of specific binding to

Siglec-15 or to a variant thereof, the antibody comprising:

a)

c)

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:194 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:191;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:195 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:192:

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:196 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:193;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:38 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:40;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:42 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:44;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:46 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:48:

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:50 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:52;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:54 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:56;
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a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:58 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:60;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:62 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:64,

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:66 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:68,

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:162 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:164,

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:166 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:168, and;

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:170 and a heavy chain variable domain having at least 70%
sequence identity with SEQ ID NO.:172.

30. The isolated antibody or antigen binding fragment of claim 29, characterized in

that it comprises;

a)

a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:194 and having a CDRL1 as defined in SEQ ID NO.:148 or
SEQ ID NO.:201, a CDRL2 as defined in SEQ ID NO.:149 and a CDRL3
as defined in SEQ ID NO.: 151 or SEQ ID NO.:203 and:;

a heavy chain variable domain having at least 70% sequence identity with
SEQ ID NO.:191 and having a CDRH1 as defined in SEQ ID NO.:153 or
SEQ ID NO.:205, a CDRH2 as defined in SEQ ID NO.:155 or SEQ ID
NO.:207 and a CDRH3 having sequence ARGGDGDYFDY.

31. The isolated antibody or antigen binding fragment of claim 30, wherein the

CDRL1

is selected from the group consisting of RSSKSLLHSNGITYLY,

RSSKSLLHSNGVTYLY or RSSESLLHSNGITYLY.
32. The isolated antibody or antigen binding fragment of claims 29 or 30, wherein the
CDRL2 is QMSNLAS.
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The isolated antibody or antigen binding fragment of any one of claims 29 to 32
wherein the CDRL3 is selected from the group consisting of AQNLELPYT,
MQHLEYPYT or AQNLEYPYT.

The isolated antibody or antigen binding fragment of any one of claims 29 to 33
wherein the CDRH1 is selected from the group consisting of GYTFTSYWMH and
GYTFTTYWMH.

The isolated antibody or antigen binding fragment of any one of claims 29 to 34
wherein the CDRH2 is selected from the group consisting of LINPTNGRTN,
LINPSNARTN and LINPSNGRPN.

The isolated antibody or antigen binding fragment of claim 29, characterized in
that it comprises;

a) a light chain variable domain having at least 70% sequence identity with
SEQ ID NO.:195 and having a CDRL1 as defined in SEQ ID NO.:197, a
CDRL2 as defined in SEQ ID NO.:198 and a CDRL3 as defined in SEQ ID
NO.:204 and;

b) a heavy chain variable domain having at least 70% sequence identity with
SEQ ID NO.:192 and having a CDRH1 having sequence GYTFTRNWIQ,
a CDRH2 as defined in SEQ ID NO.:200 and a CDRH3 having sequence
ARLAGNYAYYFDY.

The isolated antibody or antigen binding fragment of claim 36, wherein the
CDRL1 is selected from the group consisting of RASGNIHNYLA and
RASENIYSYLA.
The isolated antibody or antigen binding fragment of claims 36 or 37, wherein the
CDRL2 is selected from the group consisting of NAKTLPE and NAKTLAD.
The isolated antibody or antigen binding fragment of any one of claims 36 to 38,
wherein the CDRL3 is selected from the group consisting of QHHYGVPLT and
QHHYGAPLT.
The isolated antibody or antigen binding fragment of any one of claims 36 to 39,
wherein the CDRH2 is selected from the group consisting of AIYPGNGDSR and
AVYPGNGDSR.
The isolated antibody or antigen binding fragment of claim 29, characterized in
that it comprises;

a) a light chain variable domain having at least 70% sequence identity with

SEQ ID NO.:196 and having a CDRL1 as defined in SEQ ID NO.:202, a
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CDRL2 as defined in SEQ ID NO.:150 and a CDRL3 as defined in SEQ ID
NO.:151 or SEQ ID NO.:203, and;

b) a heavy chain variable domain having at least 70% sequence identity with
SEQ ID NO.:193 and a CDRH1 as defined in SEQ ID NO.:154 or SEQ ID
NO.:208, a CDRH2 as defined in SEQ ID NO.:156 or SEQ ID NO.:209 and
a CDRH3 as defined in SEQ ID NO.:158 or SEQ ID NO.:210.

The isolated antibody or antigen binding fragment of claim 41, wherein the
CDRL1 is selected from the group consisting of RSSKSLLHSNGNTYLY and
RSTKSLLHSNGNTYLY.

The isolated antibody or antigen binding fragment of claims 41 or 42, wherein the
CDRL2 is RMSNLAS.

The isolated antibody or antigen binding fragment of any one of claims 41 to 43,
wherein the CDRL3 is MQHLEYPFT.

The isolated antibody or antigen binding fragment of any one of claims 41 to 44,
wherein the CDRH1 is selected from the group consisting of GYTFTDYDMH and
GYTFTDYEMH.

The isolated antibody or antigen binding fragment of any one of claims 41 to 45,
wherein the CDRH2 is selected from the group consisting of TIDPETGGTA and
AIDPETGGTA.

The isolated antibody or antigen binding fragment of any one of claims 41 to 46,
wherein the CDRH3 is selected from the group consisting  of
TSFYYTYSNYDVGFAY, TSFYYTYYNYDVGFAY and TTFYYSHYNYDVGFAY.

An isolated antibody or antigen binding fragment capable of competing with the

antibody or antigen binding fragment of any one of claims 1 to 47.

The isolated antibody or antigen binding fragment of any one of claims 1 to 48,

wherein said antibody comprises a constant region or a fragment thereof,

The isolated antibody or antigen binding fragment of any one of claims 1 to 48,
that is a scFv, a Fab, a Fab' or a (Fab'),.

The isolated antibody or antigen binding fragment of any one of claims 1 to 49,
wherein said antibody is a monoclonal antibody.
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The isolated antibody or antigen binding fragment of any one of claims 1 to 49,

wherein said antibody is a polyclonal antibody.

The isolated antibody of any one of claims 1 to 52, wherein said antibody is

conjugated with a detectable moiety or a cytotoxic moiety.

A nucleic acid encoding a light chain variable domain and/or a heavy chain
variable domain of the antibody or antigen binding fragment of any one of claims
26 to 47.

A vector comprising the nucleic acid of claim 54.

The vector of claim 55, wherein said vector is an expression vector.

An isolated cell comprising the nucleic acid of claim 54.

The isolated cell of claim 57, wherein said cell comprises a nucleic acid encoding
a light chain variable domain and a nucleic acid encoding a heavy chain variable
domain.

The isolated cell of claim 58, wherein said cell is capable of expressing,

assembling and/or secreting an antibody or antigen binding fragment thereof.

An isolated cell comprising or expressing the antibody or antigen binding

fragment of any one of claims 1 to 53.

The isolated cell of claim 60, wherein said cell comprises a nucleic acid encoding
a light chain variable domain and a nucleic acid encoding a heavy chain variable

domain.

The isolated cell of claim 61, wherein said cell is capable of expressing,
assembling and/or secreting an antibody or antigen binding fragment thereof.

A pharmaceutical composition comprising at least one of the antibody or antigen
binding fragment of any one of claims 1 to 53 and a pharmaceutically acceptable

carrier.

A composition comprising at least one of the antibody or antigen binding fragment

of any one of claims 1 to 53 and a carrier.

Use of at least one of the antibody or antigen binding fragment of any one of

claims 1 to 53, in the treatment of bone loss.
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Use of at least one of the antibody or antigen binding fragment of any one of
claims 1 to 53, in the treatment of ovarian cancer, renal cancer, cancer of the
central nervous system, prostate cancer, melanoma, breast cancer, lung cancer

or colon cancer.

Use of at least one of the antibody or antigen binding fragment of any one of

claims 1 to 563, in the diagnosis of bone loss or bone disease.

Use of at least one of the antibody or antigen binding fragment of any one of
claims 1 to 53, in the diagnosis of ovarian cancer, renal cancer, cancer of the
central nervous system, prostate cancer, melanoma, breast cancer, lung cancer

or colon cancer.

A method of treating bone loss, the method comprising administering at least one
of the antibody or antigen binding fragment of any one of claims 1 to 53, to a

mammal in need.

A method of treating ovarian cancer, renal cancer, cancer of the central nervous
system, prostate cancer, melanoma, breast cancer, lung cancer or colon cancer,
the method comprising administering at least one of the antibody or antigen

binding fragment of any one of claims 1 to 53, to a mammal in need.

A method of detecting bone loss or bone diseases, the method comprising
administering at least one of the antibody or antigen binding fragment of any one

of claims 1 to 53, to a mammal in need.

A method of detecting ovarian cancer, renal cancer, cancer of the central nervous
system, prostate cancer, melanoma, breast cancer, lung cancer or colon cancer,
the method comprising administering at least one of the antibody or antigen

binding fragment of any one of claims 1 to 53, to a mammal in need.

A method of detecting SEQ ID NO.:2 or a SEQ ID NO:2 variant having at least
80% sequence identity with amino acids 20 to 259 of SEQ ID NO:2, the method
comprising contacting a cell expressing SEQ ID NO:2 or the SEQ ID NO:2 variant
or a sample comprising or suspected of comprising SEQ ID NO:2 or the SEQ ID
NO:2 variant with at least one of the antibody or antigen binding fragment of any

one of claims 1 to 53 and measuring binding.

The method of claim 73, wherein the sample is from a mammal.
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The method of claim 74, wherein the mammal suffers or is suspected of suffering

from bone loss.

The method of claim 74, wherein the mammal has or is suspected of having
ovarian cancer, renal cancer, cancer of the central nervous system, prostate

cancer, melanoma, breast cancer, lung cancer or colon cancer.

The method of any one of claims 73 to 76, wherein the sample is a serum

sample, a plasma sample or a blood sample obtained from the mammal.

The method of any one of claims 73 to 76, wherein the sample is a tissue sample

obtained from the mammal.
The method of claim 73, wherein the sample is a cell culture supernatant.

The method of any one of claims 78 to 79, comprising quantifying the amount of
antibody bound to SEQ ID NO:2 or to the SEQ ID NO:2 variant.

A kit comprising the antibody of any one of claims 1 to 53.

Use of SEQ ID NO:2 or a fragment of at least 10 amino acids thereof to generate
antibodies for the diagnosis or treatment of bone loss, ovarian cancer, renal
cancer, cancer of the central nervous system, prostate cancer, melanoma, breast

cancer, Iung cancer or colon cancer.

The use according to claim 82, wherein the fragment is comprised within amino
acid 20 to 259 of SEQ ID NO:2.

A method of generating an antibody or antigen binding fragment capable of
inhibiting differentiation of an osteoclast precursor cell (into a differentiated
osteoclast) or of inhibiting a resorptive activity of an osteoclast, the method
comprising administering SEQ ID NO.:2, a variant having at least 80% identity

with SEQ ID NO.:2 or a fragment of at least 10 amino acids thereof, to a mammal.

The method of claim 84, further comprising isolating or purifying the antibody or

antigen binding fragment.

The method according to claim 85, wherein the fragment is comprised within
amino acids 20 to 259 of SEQ ID NO.:2.

A method of identifying a compound capable of inhibiting the growth of ovarian

cancer cells, renal cancer cells, cancer cells of the central nervous system,
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prostate cancer cells, melanoma cells, breast cancer cells, lung cancer cells or
colon cancer cells, the method comprising providing a polypeptide comprising a
region at least 80% identical to amino acids 20 to 259 of SEQ ID NO.:2 or a cell
expressing said polypeptide with a candidate compound and measuring the
activity or expression of the polypeptide, whereby a reduced activity or expression

of the polypeptide positively identifies a suitable inhibitory compound.

The method of claim 87, wherein the candidate compound specifically binds to

the polypeptide.

The method of claim 88, wherein the candidate compound is an antibody or an

antigen binding fragment.

The method of claim 89, wherein the candidate compound is a siRNA or an

antisense.

A method for inhibiting the growth of a cancer cell selected from the group
consisting of ovarian cancer cells, renal cancer cells, cancer cells of the central
nervous system, prostate cancer cells, melanoma cells, breast cancer cells, lung
cancer cells or colon cancer cells, the method comprising providing the cancer
cell with a nucleic acid capable of impairing the expression of a polypeptide at
least 80% identical to SEQ ID NO.:2, wherein the cancer cell expresses the
polypeptide at least 80% identical to SEQ ID NO.:2.

The method of claim 90, wherein the nucleic acid is a siRNA or an antisense.
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INTERNATIONAL SEARCH REPORT International application No.
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A. CLASSIFICATION OF SUBJECT MATTER

IPC: CO7K 16/28 (2006.01), A61K 31/7088 (2006.01), A61K 31/713 (2006.01), A61K 39/395 (2006.01), A61K 49/00 (2006.01),
AG61P 19/08 (2006.01), A61P 35/00 (2006.01), GOIN 33/53 (2006.01), GOIN 33/574 (2006.01), CI2N 5/077 (2010.01)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: CO7K 16/28 (2006.01), AGIK 31/7088 (2006.01), A61K 31/713 (2006.01), AGIK 39/395 (2006.01), AGIK 49/00 (2006.01),
AG6IP 19/08 (2006.01), AG6IP 35/00 (2006.01), GOIN 33/53 (2006.01), GOIN 33/574 (2006.01), CI2N 5/077 (2010.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used)

Databases: Canadian Patent Database, EspaceNet, CAplus, Genome Quest, Scopus and Pubmed. Keywords: Siglec 15, CD33, like, sialic,
immunoglobin, lectin, antibody, bone, resorption, osteoclast, differentiation, cancer, Alethia, Tremblay, Filion and Stuible.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CA 2698326 Al [WO 2009/048072 Al] 1-24,48-53,60-65,67,71,73-75
(HIRUMA, Y & TSUDA, E) and 77 - 86

16 April 2009 (16-04-2009)
- Whole document -

X WO 2007/093042 Al 1-22,24,49-53,60-65,67,71,73 -
(SOOKNANAN, R. R. et al.) 75, 81,82, 84 and 85

23 August 2007 (23-08-2007)

- page 33, line 33 - page 42, line 13; SEQ ID NO: 48, page 96; SEQ ID NO: 82,
page 134; and pages 82 - 85 -

E WO 2010/117011 Al
(HIRUMA, Y etal)

14 October 2010
[ 1 Further documents are listed in the continuation of Box C. [X] See patent family annex.
* Special categories of cited documents : “T” later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
“A” document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance
“X” document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alone
“L” document which may throw doubts on priorig claim(s) or which is “Y”  document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
being obvious to a person skilled in the art
document referring to an oral disclosure, use, exhibition or other means
“&”  document member of the same patent family
“p” document published prior to the international filing date but later than
the priority date claime
Date of the actual completion of the international search Date of mailing of the international search report
10 December 2010 (10-12-2010) 18 January 2011 (18-01-2011)
Name and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage I, C114 - 1st Floor, Box PCT Jacinth Abraham (819) 934-7598
50 Victoria Street
Gatineau, Quebec K1A 0C9
Facsimile No.: 001-819-953-2476
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons :

1. [X] ClaimNos.: 69,70, 91 and 92

because they relate to subject matter not required to be searched by this Authority, namely :

Claims 69, 70, 91 and 92 are directed to a method for treatment of the human or animal body by surgery or therapy which the
International Search Authority is not required to search. However, this Authority has carried out a search based on the alleged
effects or purposes/uses of the product defined in claims 69, 70, 91 and 92.

2. | ] Claim Nos. :

because they relate to parts of the international application that do not comply with the prescribed requirements to such an extent
that no meaningful international search can be carried out, specifically :

3. [ ] Claim Nos. :

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows :

1. [ ] Asallrequired additional search fees were timely paid by the applicant, this international search report covers all

searchable claims.

2. | ] Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

3. [ ] Asonlysome of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claim Nos. :

4. | ] No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claim Nos. :

Remark on Protest | | The additional search fees were accompanied by the applicant’s protest and, where applicable,

the payment of a protest fee.

[ ] The additional search fees were accompanied by the applicant's protest but the applicable protest

fee was not paid within the time limit specified in the invitation.

[ ] No protest accompanied the payment of additional search fees.
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