
FIBROBLAST GROWTH FACTOR RECEPTOR-3 (FGFR-3) INHIBITORS AND METHODS OF
TREATMENT This invention is in immunology and cancer treatment. More
specifically, the present invention is directed to a human antibody that
binds to human fibroblast growth factor receptor 3 (FGFR-3) (SEQ ID NO 11).
FGFR is also known as CD333, ACH, CEK2, HSFGFR-3EX and JTK4. FGFR-3 has
been shown to be involved in the development of cancer, including multiple
myeloma, bladder and urothelial cell carcinoma. FGF ligand-receptor binding
induces receptor dimerization and autophosphorylation, leading to
down-stream activation of effector molecules. FGFR-3 signaling is capable
of regulating a broad range of cellular activities such as proliferation,
differentiation, migration, survival/apoptosis, cytoskeleton and cytokine
regulation, and endocytosis/exocytosis. Hyper-activation of FGFR-3
signaling has been recognized as an important event that affords tumor
cells with a growth or survival advantage and thus contributes to tumor
malignancy. Full length FGFR-3 has two splice forms called FGFR-3(IIIb) and
FGFR-3(IIIc) that result from alternative exons encoding the third IgG-like
domain of FGFR-3. FGFR- 3 also has well documented mutant forms due to
errors in DNA replication or translation. Given the active role of the
FGFR-3 signaling pathway in a wide range of diseases including cancer,
there is a need for a mechanism by which to regulate this pathway.
Anti-FGFR-3 antibodies that block ligand binding have been disclosed.
(Rauchenberger, R. et al., J. Biol. Chem. 2003 Oct 3; 278(40):38 194-205.)
Anti-FGFR-3 antibodies that bind to both wild type and mutant forms of
FGFR-3 have been disclosed. (Martinez-Torrecuadrada, J., et al., Clin.
Cancer Res. 2005 Sep 1;1 1(17):6280-90; Trudel S., et al., Blood 2006 May
15;107(10):4039-46.) Anti-FGFR-3 antibodies that inhibit ligand mediated
activation of FGFR-3 signaling, and inhibit FGFR-3-mediated tumor growth
have been disclosed. (Trudel S., et al., Blood 2006 May 15;
107(10):4039-46.) Anti-FGFR-3 antibodies that enhance the anti-tumor
effects of cisplatin when given as combination therapy have been disclosed.
(Deevi, D. et al., AACR 2007 Oct. 21-24; 



Wang, W., et al., EORTC 2008 Oct. 22-26.) However, there is a need in the
art for an antibody antagonist that is capable of one or more of the
following: is highly specific to both splice forms of FGFR-3, (FGFR- 3(IDb)
and FGFR-3(IIIc)), that internalizes FGFR-3 and that preferably also
inducesdegradation of FGFR-3(IIIb) and FGFR-3(IIIc) or mutant forms
thereof, and that enhances therapeutic efficacy and reverses
chemo-resistance when used in combination with a chemo cytotoxic agent.
Additionally, the antibody is preferably also active to mutant forms of
FGFR-3, blocks FGF ligands from binding to FGFR-3, inhibits ligandinduced
FGFR-3 signaling pathways, inhibits FGFR-3-mediated cellular activities, or
inhibits tumor growth in vitro and in vivo. The antibody of the invention
has solved these needs. The antibody is highly specific to both splice
forms of FGFR-3, (FGFR-3(IIIb) and FGFR-3(IIIc)), internalizes FGFR-3 and
preferably also induces receptor degradation upon binding to FGFR-3
receptors or receptor mutants in cells thereof, enhances therapeutic
efficacy and reverses chemo-resistance when used in combination with a
chemo cytotoxic agent, as well as is active to mutant forms of FGFR-3,
blocks FGF ligands from binding to FGFR-3, inhibits ligand-induced FGFR-3
signaling pathways, inhibits FGFR-3-mediated cellular activities, and
inhibits tumor growth in vitro and in vivo. The invention relates to an
isolated antibody that specifically binds to human FGFR-3(IIIb) and
FGFR-3(IIIc). Preferably, the antibody is a human antibody having a KD of
about 1 x 10- 8 M or less at room temperature (20-25C). Preferably, the
antibody specifically binds to human FGFR-3 domain 2 (SEQ ID NO 12).
Preferably, the antibody of the invention that specifically binds to human
FGFR- 3(IIIb) and FGFR-3(IIIc), comprising a CDRHl having the sequence
GYMFTSYGIS (SEQ ID NO 1), a CDRH2 having the sequence WVSTYNGDTNYAQKFQG
(SEQ ED NO 2), a CDRH3 having the sequence VLGYYDSIDGYYYGMDV (SEQ ID NO 3),
a CDRL1having the sequence GGNNIGDKSVH (SEQ ID NO 4), a CDRL2 having the 



sequence LDTERPS (SEQ ID NO 5), and a CDRL3 having the sequence QVWDSGSDHW
(SEQ ID NO 6). Preferably, the antibody may comprise a variable heavy amino
acid sequence of EVQLVQSGAEVKKPGASVKVSCKASGYMFTSYGISWVRQAPGQGLEWMGWVS
TYNGDTNYAQKFQGRVTVTTDTSTSTAYMELRSLRSEDTAVYYCARVLGYYDSI DGYYYGMDVWGQGTTVTVSS
(SEQ ID NO 7) and a variable light amino acidsequence of
QSVLTQPPSLSVAPGKTATFTCGGNNIGDKSVHWYRQKPGQAPVLVMYLDTERP
SGIPERMSGSNFGNTATLTITRVEAGDEADYYCQVWDSGSDHWFGGGTKLTVL G (SEQ ID NO 8).
Preferably, the antibody may comprise a variable heavy amino acid sequence
of EVQLVQSGAEVKKPGASVKVSCKASGYMFTSYGISWVRQAPGQGLEWMGWVS
TYNGDTNYAQKFQGRVTVTTDTSTSTAYMELRSLRSEDTAVYYCARVLGYYDSI DGYYYGMDVWGQGTTVTVSS
(SEQ ID NO 7) or a variable light amino acid sequence of
QSVLTQPPSLSVAPGKTATFTCGGNNIGDKSVHWYRQKPGQAPVLVMYLDTERP
SGIPERMSGSNFGNTATLTITRVEAGDEADYYCQVWDSGSDHWFGGGTKLTVL G (SEQ ID NO 8). The
antibody heavy constant region may be from human IgGl , or an FGFR-3-
binding fragment of the antibody. Preferably, the antibody comprises a
heavy chain of SEQ ID NO: 9 and a light chain of SEQ ID NO: 10. Preferably,
the antibody comprises a heavy chain of SEQ ID NO: 9 and a light chain of
SEQ ID NO: 10, or an FGFR-3- binding fragment of the antibody. The antibody
may also comprise two heavy chains of SEQ ID NO: 9 and two light chains of
SEQ ID NO: 10. The antibody may also comprise two heavy chains of SEQ ID
NO: 9 and two light chains of SEQ ID NO: 10. Preferably, the antibody
comprises two heavy chains of SEQ ID NO: 9 and two light chains of SEQ ED
NO: 10, or an FGFR-3- binding fragment of the antibody. The antibody may
comprise a neutralizing human FGFR-3 binding fragment. 



In a preferred aspect, the invention is directed to an isolated antibody or
a fragment thereof, wherein said antibody competes for binding to the
extracellular domain of FGFR-3 in a competition ELISA assay with a
competing antibody, wherein said competing antibody binds FGFR-3 with a KD
of about 1 x 10-8 M or less at room temperature (20-25C). The invention
further relates to an antibody that binds to mutant forms of FGFR-3. The
present invention relates to a pharmaceutical composition comprising the
antibody or fragment, and a pharmaceutically acceptable carrier, diluent or
excipientThe present invention also relates to a product containing an
antibody or fragment and an additional anti-cancer agent for treatment in
combination for simultaneous, separate or sequential use in therapy. In
another aspect of the invention, the antibody or fragment is for use as a
medicament. In another aspect of the invention, the antibody or fragment is
for use in the treatment of cancer. In another aspect of the invention, the
antibody or fragment is used as a medicament where the cancer is bladder or
multiple myeloma. In another aspect of the invention, the antibody or
fragment is used in the treatment of cancer together with another agent.
The antibody or fragment of the invention may be administered
simultaneously, separately, or sequentially with an effective amount of
another agent to the patient. The invention may comprise a pharmaceutical
composition comprising a compound together with a pharmaceutically
acceptable carrier and optionally other therapeutic ingredients. The
invention also relates to a method of treating cancer in a patient
comprising administering to the patient an effective amount of the antibody
of the invention. The cancer may be bladder or multiple myeloma. In another
aspect, the invention includes a method of treating cancer in a patient
comprising administering simultaneously, separately, or sequentially an
effective amount of the antibody of the present invention and another agent
to the patient. The other agent may be cisplatin. Accordingly, the antibody
of the invention binds to naturally occurring and mutant forms of FGFR-3
and induce degradation of FGFR-3, are capable of inhibiting tumors by 



acting upon the tumor cells as well as stromal components, have broad
therapeutic value in treating cancer. The term "antibody" includes
immunoglobulin molecules comprising four polypeptide chains, two identical
heavy (H) chains and two identical light chains (L), interconnected by a
disulfide bond. Individual chains can fold into domains having similar
sizes ( 110-125 amino acids) and structures, but different functions. An
"isolated antibody" is an antibody that (1) has been partially,
substantially, or fully purified from a mixture of components; (2) has been
identified and separated and/or recovered from a component of its natural
environment; (3) is monoclonal; (4) is free of other proteins from the same
species; (5) is expressed by a cell from a different species; or (6) does
not occur in nature. Contaminant components of its natural environment
arematerials which would interfere with diagnostic or therapeutic uses for
the antibody, and may include enzymes, hormones, and other proteinaceous or
non-proteinaceous solutes. Examples of isolated antibodies include an
antibody that has been affinity purified, an antibody that has been made by
a hybridoma or other cell line in vitro, or a human antibody derived from a
transgenic mouse. The term "monoclonal antibody," as used herein, refers to
an antibody obtained from a population of substantially homogeneous
antibodies, e.g., the individual antibodies comprising the population are
substantially identical except for possible naturally occurring mutations
or minor post-translational variations that may be present. Monoclonal
antibodies are highly specific, being directed against a single antigenic
site (also known as determinant or epitope). Furthermore, in contrast to
conventional (polyclonal) antibody preparations which typically include
different antibodies directed against different determinants, each
monoclonal antibody is directed against a single determinant on the
antigen. The modifier "monoclonal" indicates the character of the antibody
as being obtained from a substantially homogeneous population of
antibodies, and is not to be construed as requiring production of the
antibody by any particular method. The term "human antibody," as used
herein, includes antibodies having variable 



and constant regions corresponding to human germline immunoglobulin
sequences as described in Kabat et al., Chothia et al., and Martin, supra.
The human antibody of the invention may include amino acid residues not
encoded by human germline immunoglobulin sequences (e.g., mutations
introduced by random or site-specific mutagenesis in vitro or by somatic
mutation in vivo), for example in the complementarity-determining regions
(CDRs). The human antibody can have at least one position replaced with an
amino acid residue, e.g., an activity enhancing amino acid residue which is
not encoded by the human germline immunoglobulin sequence. However, the
term "human antibody," as used herein, is not intended to include
antibodies in which CDR sequences derived from the germline of another
mammalian species, such as a mouse, have been grafted onto human framework
sequences. The phrase "recombinant human antibody" includes human
antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies expressed using a recombinant expression vector
transfected into a host cell, antibodiesisolated from a recombinant,
combinatorial human antibody library, antibodies isolated from an animal
that is transgenic for human immunoglobulin genes, or antibodies prepared,
expressed, created or isolated by any other means that involves splicing of
human immunoglobulin gene sequences to other DNA sequences. Such
recombinant human antibodies have variable and constant regions derived
from human germlinc immunoglobulin sequences. The light chain can comprise
one variable domain (abbreviated herein as VL) and/or one constant domain
(abbreviated herein as CL). The light chains of antibodies are either kappa
(K) light chains or lambda (l) light chains. The expression on VL, as used
herein, is intended to include both the variable regions from kappa-type
light chains (VK) and from lambda-type light chains (Vl). The heavy chain
can also comprise one variable domain (abbreviated herein as VH) and/or,
depending on the class or isotype of antibody, three or four constant
domains (CHl, CH2, CH3, and CH4). In humans, the isotypes are IgA, IgD,
IgE, IgG, and IgM, with IgA and IgG further subdivided into subclasses or
subtypes (IgA 



1-2 and IgGi_4). The present invention includes antibodies of any of the
aforementioned classes or subclasses. Human IgG is the preferred isotype
for the antibody of the present invention. Three regions, called
hypervariable or CDRs, are found in each of VL and VH, which are supported
by less variable regions called framework regions (abbreviated herein as
FR). Amino acids are assigned to a particular CDR region or domain in
accordance with Kabat convention (Kabat, et al., Ann. NY Acad. Sci.
190:382-93 (1971); Kabat, et al., Sequences of Proteins of Immunological
Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH
Publication No. 91-3242 (1991)) or Chothia convention (C. Chothia and A.M.
Lesk, J. MoI. Biol. 196 (4): 901-917 (1987)) or by Martin, (Martin, A.C.R.
Accessing the Kabat Antibody Sequence Database by Computer PROTEINS:
Structure, Function and Genetics, 25 (1996), 130-133.) Each VH and VL is
composed of three CDRs and four FRs, arranged from aminoterminus to
carboxy-terminus in the following order: FRl -CDRl -FR2-CDR2-FR3- CDR3-FR4.
The portion of an antibody consisting of VL and VH domains is designated Fv
(Fragment variable) and constitutes the antigen-binding site. Single chain
Fv (scFv) is an antibody fragment containing a VL domain and a VH domain on
one polypeptide chain, wherein the N terminus of one domain and the C
terminus of the other domain arejoined by a flexible linker (see, e.g.,
U.S. Patent No. 4,946,778 (Ladner et al.), WO 88/09344 (Huston etal.)).
Fragments have binding characteristics that are the same as, or are
comparable to, those of the whole antibody. Suitable fragments of the
antibody include any fragment that comprises a sufficient portion of the
hypervariable (i.e. complementarity determining) region to bind
specifically, and with sufficient affinity to inhibit growth of cells. Such
fragments may, for example, contain one or both Fab fragments or the
F(ab')2 fragment. Preferably the antibody fragments contain all six
complementarity determining regions of the whole antibody, although
functional fragments containing fewer than all of such regions, such as
three, four or five CDRs, are also included. Preferred fragments are 



single chain antibodies, or Fv fragments. More preferred fragments are
bivalent. Single chain antibodies are polypeptides that comprise at least
the variable region of the heavy chain of the antibody and the variable
region of the light chain, with or without an interconnecting linker. Thus,
Fv fragments comprise the entire antibody combining site. These chains may
be produced in bacteria or in eukaryotic cells. Fab (Fragment, antigen
binding) refers to the fragments of the antibody consisting of VL CL VH CHl
domains. Those generated following papain digestion simply are referred to
as Fab and do not retain the heavy chain hinge region. Following pepsin
digestion, various Fabs retaining the heavy chain hinge are generated.
Those fragments with the interchain disulfide bonds intact are referred to
as F(ab')2, while a single Fab' results when the disulfide bonds are not
retained. F(ab')2 fragments have higher avidity for antigen that the
monovalent Fab fragments. Fc (Fragment crystallization) is the designation
for the portion or fragment of an antibody that comprises paired heavy
chain constant domains. In an IgG antibody, for example, the Fc comprises
CH2 and CH3 domains. The Fc of an IgA or an IgM antibody further comprises
a CH4 domain. The Fc is associated with Fc receptor binding, activation of
complement-mediated cytotoxicity and antibody-dependent
cellularcytotoxicity (ADCC). For antibodies such as IgA and IgM, which are
complexes of multiple IgG like proteins, complex formation requires Fc
constant domains. The hinge region separates the Fab and Fc portions of the
antibody, providing for mobility of Fabs relative to each other and
relative to Fc, as well as including multiple disulfide bonds for covalent
linkage of the two heavy chains.Thus, an antibody of the invention
includes, but is not limited to, naturally occurring antibodies, human
antibodies, recombinant human antibodies, monoclonal antibodies, digestion
fragments, bivalent fragments such as (Fab')2, monovalent fragments such as
Fab, single chain antibodies, single chain Fv (scFv), single domain
antibodies, multivalent single chain antibodies, diabodies, triabodies, and
the like that bind specifically with antigens. An antibody of the present
invention is specific for FGFR-3. Antibody specificity 



refers to selective recognition of the antibody for a particular epitope of
an antigen. The antibody may exhibit both species and molecule selectivity,
or may be selective with respect to molecule only and bind to FGFR-3 of
more than one species. The antibody of the invention may bind to human,
murine, rat, dog and/or rabbit FGFR-3. Preferably, the antibody binds to
human FGFR-3. Antibody formats have been developed that retain binding
specificity but that also have other characteristics. An antibody of the
present invention, for example, can be monospecific, bispecif c or
multispecific. Bispecific antibodies (BsAbs) are antibodies that have two
different antigen-binding specificities or sites. Multispecific antibodies
have more than two different antigen-binding specificities or sites. Where
an antibody has more than one specificity, the recognized epitopes can be
associated with a single antigen or with more than one antigen. Specificity
of the FGFR-3 antibodies can be determined based on affinity and/or
avidity. Affinity, represented by the equilibrium constant for the
dissociation of an antigen with an antibody (Krj)), measures the binding
strength between an antigenic determinant and an antibody-binding site.
Avidity is the measure of the strength of binding between an antibody with
its antigen. Avidity is related to both the affinity between an epitope
with its antigen binding site on the antibody, and the valence of the
antibody, which refers to the number of antigen binding sites of a
particular epitope. Antibodies typically bind with a dissociation constant
(KD ) of about 10- 5 to about 10-11 mol/liters (e.g., KD <100 M). Any KD
less than about 10- mol/liter is generally considered to indicate
nonspecific binding-the lesser the value of the KD , the stronger the
binding strength between an antigenic determinant and the antibody binding
site.In certain aspects, the antibody of the invention binds to FGFR-3 with
a KD of preferably about 1x 10- M or less, more preferably about 1 x 10- M
or less, more preferably about 1x 10- 10 M or less, and most preferably
about 1 x 10- 1 1M or less. See Table 1 below. Table 1: Binding affinities
of Antibody 1 to human and murine FGFR-3 splice variants. 



In certain aspects, the antibody of the present invention preferably has a
KD of about 5.0 x l0-10 M to about 1.5 x 10-11 M, about 1.0 x 10-10 M to
about 1.0 x 10- 1 1 M or about 1.5 x 10- 1 1 M to about 7.5 x 10-10 M. As
used herein, the terms "blocks binding" and "inhibits binding, " used
interchangeably, refer to blocking/inhibition of binding of a cytokine to
its receptor, resulting in complete or partial inhibition or reduction of a
biological function of the cytokine/receptor signal pathway.
Blocking/inhibition of binding of FGF to FGFR-3 is assessed by measuring
the complete or partial inhibition or reduction of one or more in vitro or
in vivo indicators of FGF activity such as, receptor binding, an inhibitory
effect on cell growth, chemotaxis, apoptosis, intracellular protein
phosphorylation, or signal transduction. The ability to block the binding
FGF to FGFR-3 may be measured by ELISA as described herein. The antibody of
the invention is an antagonist that blocks the FGFR-3 receptor in
ligand-induced activation in live cells. Binding assays can be carried out
using a variety of methods known in the art, including, but not limited to,
ELISA. As used herein, "competes for binding" refers to the situation in
which an antibody reduces binding or signaling by at least about 20%, 30%,
50%, 70% or 90% as measured by a technique available in the art, e.g.,
competition ELISA or KD measurement with BIAcore, but is not intended to
completely eliminate binding. The heavy chain amino acid sequence is
described in SEQ ID NO. 9. The light chain amino acid sequence is described
in SEQ ID NO. 10. In another aspect, theantibody of the invention has one,
two, three, four, five, or all six complementaritydetermining regions of
any one of the CDRs of Antibody 1. The antibody of the present invention
also includes those for which binding characteristics have been improved by
direct mutation, methods of affinity maturation, phage display, or chain
shuffling. Affinity and specificity can be modified or improved by mutating
CDR and/or framework residues and screening for antigen binding sites
having the desired characteristics (see, e.g., Yang et al., J. MoI. Biol.
254:392-403 (1995)). One way is to randomize individual residues or
combinations of residues so that in a population of otherwise identical
antigen binding sites, subsets from two to twenty 



amino acids are found at particular positions. Alternatively, mutations can
be induced over a range of residues by error using PCR methods (see, e.g.,
Hawkins et al., J. MoI. Biol., (1992) 226:889 96). In another example,
phage display vectors containing heavy and light chain variable region
genes can be propagated in mutator strains of E. coll (see, e.g., Low et
al., J. MoI. Biol. 250:359 68(1996)). An in vitro selection process may
then be suitably used to screen these additional variable region amino acid
sequences for Fab fragments having the claimed cross reactivity and in
vitro. In this way further Fab fragments are identified that are suitable
for preparing a humanized antibody in accordance with the present
invention. Preferably the amino acid substitution within the frameworks is
restricted to one, two or three positions within one or each of the
framework sequences disclosed herein. Preferably amino acid substitution
within the CDRs is restricted to one to three positions within one or each
CDR, more preferably substitution at one or two amino acid positions within
one or each CDR is performed. Further preferred, amino acid substitution is
performed at one or two amino acid positions in the CDRs of the heavy chain
variable region. A suitable methodology for combining CDR and framework
substitutions to prepare alternative antibodies according to the present
invention, using an antibody described herein as a parent antibody, is
provided in Wu et al., J. MoI. Biol., 294:151-162. The antibody of the
invention may be produced by methods known in the art. These methods
include immunological methods described by Kohleer and Milstein in Nature
256:495-497 (1975) and Campbell in "Monoclonal Antibody Technology, The
Production and Characterization of Rodent and Human Hybridomas" in Burdon
et al., Eds., Laboratory Techniques in Biochemistry and Molecular Biology,
Volume 13,Elsevier Science Publishers, Amsterdam (1985); as well as by the
recombinant DNA method described by Huse et al. in Science 246: 1275-1281
(1989). Human antibodies can also be produced using various techniques
known in the art, including phage display libraries (Hoogenboom and Winter,
J. MoI. Biol. 227:381 (1991); Marks et al., J. MoI. Biol. 222:581 (1991)).
The techniques of Cole et al. and Boemer et al. are also available for the
preparation of human monoclonal antibodies (Cole 



et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p.77 (1985)
and Boemer et al., J. Immunol. 147(l):86-95 (1991)). The antibody of the
invention secreted by subclones may be isolated or purified from culture
medium or ascites fluid by conventional immunoglobulin purification
procedures such as, for example protein ASepharose, hydrolyapatite
chromatography, gel electrophoresis, dialysis, or affinity chromatography .
The polynucleic acid that encodes for the antibody of the invention is
obtained by standard molecular biology techniques. The invention also
includes host cells for transformation of vectors and expression of
antibodies. Preferred host cells include mammalian cells, such as NSO
(non-secreting (o)) mouse myeloma cells, 293 and CHO cells, and other cell
lines of lymphoid origin such as lymphoma, myeloma, or hybridoma cells.
Other eukaryotic hosts, such as yeast, can be used. Vectors for expressing
proteins in bacteria, especially E. coli, are known. Such vectors include
the PATH vectors described by Dieckmann and Tzagoloff in J. Biol. Chem.
260: 15 13-1520 (1985). These vectors contain DNA sequences that encode
anthranilate synthetase (TrpE) followed by a polylinker at the carboxy
terminus. Other expression vector systems are based on beta-galactosidase
(pEX); lambda PL; maltose binding protein (pMAL); and glutathione
S-transferase (pGST). See Gene 67:3 1 ( 1988) and Peptide Research 3:167
(1990). Vectors useful in yeast are available. A suitable example is the
lambda ZAP plasmid. Suitable vectors for expression in mammalian cells are
also known. Such vectors include well-known derivatives of SV-40,
adenovirus, retrovirus-derived DNA sequences and shuttle vectors derived
from combination of functional mammalian vectors, such as those described
above, and functional plasmids and phage DNA.The vectors useful in the
present invention contain at least one control element that is linked to
the DNA sequence or fragment to be expressed. The control element is
inserted in the vector in order to control and regulate the expression of
the cloned DNA sequence. 



Following expression in a host cell maintained in a suitable medium, the
polypeptide to be expressed may be recovered from the medium and purified
by methods known in the art. If the polypeptide or peptide is not secreted
into the culture medium, the host cells are lysed prior to isolation and
purification. This invention further provides a pharmaceutical composition
comprising the antibody, polynucleic acid, vector or host cell of this
invention together with a pharmaceutically acceptable carrier, excipient or
diluent. The pharmaceutical composition may comprise an additional
therapeutic agent. The additional agent may be a chemotherapeutic agent,
for example, cisplatin. Carrier as used herein includes pharmaceutically
acceptable carriers, excipients, or stabilizers which are nontoxic to the
cell or mammal being exposed thereto at the dosages and concentrations
employed. Often the physiologically acceptable carrier is an aqueous pH
buffered solution. In another aspect of the invention, anti-FGFR-3
antibodies or antibody fragments can be chemically or biosynthetically
linked to anti-tumor agents or detectable signal-producing agents,
particularly when the antibody is internalized. An antibody to FGFR-3 can
inhibit activation of the receptor (phosphorylated FGFR-3) as well as
activation of the down-stream signaling molecules, including phosphor-MAPK
and phosphor-AKT in several cancer cells, such as bladder cancer cells,
which results in inhibition of their proliferative ability. The antibody of
the present invention can bind to naturally occurring FGFR-3 or its splice
forms or mutants thereof. "Splice forms" of FGFR-3 means the forms of the
exons encoding the third IgG-like domain of FGFR-3 called FGFR-3(IIIb) and
FGFR- 3(p ic). Mutant FGFR-3 includes those forms of the receptor altered
by DNA replication or errors in translation. The mutations can be
gain-of-function mutations that heighten the activity of the mutant
receptors through mechanisms such as constitutive activation, prolonged
half-life and increased ligand sensitivity. The antibody of the present
invention can bind to wild-type FGFR-3 domain 2 (SEQ ID NO 12). An arginine
residue at position 173 of the human and mouse FGFR-3sequences is not
shared by the other family members, suggesting that this residue is likely 



responsible for the FGFR-3 specificity exhibited by Antibody 1. The
antibody of the present invention induces degradation of FGFR-3. Degrade
means disintegrate the receptor so that it can no longer perform its
signaling function. The antibody of the present invention can neutralize
activation of FGFR-3. Neutralizing a receptor means inactivating the
intrinsic kinase activity of the receptor to transduce a signal.
Neutralization for example may occur by an antibody blocking access of
certain epitopes to a ligand, or by changing conformation of FGFR-3 in a
certain manner so that the ligand, particularly FGF, cannot activate the
receptor even though it can bind to the receptor. Down regulation may occur
when cells that express FGFR-3 decrease the number of FGFR-3 receptors on
their surface, for example, by inducing internalization or degradation of
the receptor, or inhibiting the expression of FGFR-3. Hence, neutralizing
has various effects, including inhibition, diminution, inactivation and/or
disruption of growth (proliferation and differentiation), angiogenesis
(blood vessel recruitment, invasion, and metastasis), and cell motility and
metastasis (cell adhesion and invasiveness). One measure of FGFR-3
neutralization is inhibition of the tyrosine kinase activity of the
receptor. Tyrosine kinase inhibition can be determined using well-known
methods; for example, by measuring the autophosphorylation level of
recombinant kinase receptor, and/or phosphorylation of natural or synthetic
substrates. Thus, phosphorylation assays are useful in determining
neutralizing antibodies in the context of the present invention.
Phosphorylation can be detected, for example, using an antibody specific
for phosphotyrosine in an ELISA assay or on a western blot. Some assays for
tyrosine kinase activity are described in Panek et al, J. Pharmacol. Exp.
Ther. 283:1433-44 (1997) and Batley et al.. Life Sci. 62: 143-50 (1998). In
addition, the antibody of the invention can inhibit signaling by the tumor
cells themselves since many tumor cells have FGFR-3 on their cell surface.
The antibody of the invention can be used to treat a mammal in need
thereof. "Treating" a disease includes inhibiting the disease, arresting or
retarding its development; relieving the disease, or 



causing regression of the symptoms of the disease . The antibody and
compositions of the invention can be used to treat cancer. The cancer may
be refractory or first line. Cancers include, but are not limited to,
brain, lung,squamous cell, bladder, gastric, pancreatic, breast, head,
neck, renal, kidney, ovarian, prostate, colon, colorectal, esophageal,
gynecological (ovarian, endometrial), prostate, stomach, or thyroid cancer,
leukemia, and lymphoma. Additionally, cancers that may be treated by the
antibody and compositions of the invention include multiple myeloma,
colorectal carcinoma, Ewing's sarcoma, choriocarcinoma. Administration is
achieved by any suitable route of administration, including injection,
infusion, orally, parenterally, subcutaneously, intramuscularly or
intravenously. The method of treatment described herein may be carried out
with the antibody being administered with another treatment, such as
anti-neoplastic agents. The antineoplastic treatment may include small
organic molecules. Examples of such small organic molecules include
cytotoxic and/or chemotherapeutic agents such as taxol, doxorubicin,
actinomycin-D, cisplatin, methotrexate, irinotecan (CPT-1 1), gemcitabine,
oxyplatin, fluorouracil (S-FU), leucourin (LU), cisplatin, paclitaxel,
docetaxel, vinblastine, epothilone, cisplatin/carboplatin and Pegylated
adriamycin. A preferred treatment of the invention is administration of the
antibody with cisplatin. The anti-neoplastic agent can also be radiation,
the source of the radiation can be either external (external beam radiation
therapy - EBRT) or internal (brachytherapy - BT) to the patient being
treated. The dose of anti-neoplastic agent administered depends on numerous
factors, including, for example, the type of agent, the type and severity
of the tumor being treated and the route of administration of the agent.
The present invention is not limited to any particular dose. The
administration of the FGFR-3 antibodies with other antibodies and/or
treatments may occur simultaneously, or separately, via the same or
different route, at the same or different times. Further, the antibody may
be conjugated with one or more of the other agents for administration. The
methods of treatment described herein can be used to treat any suitable 



mammal, including primates, such as monkeys and humans, horses, cows, cats,
dogs, rabbits, and rodents such as rats and mice. Preferably, the mammal to
be treated is human. EXAMPLES The following examples are offered for
illustrative purposes only, and are not intended to limit the scope of the
present invention in any way. The examples do notinclude detailed
descriptions of conventional methods, such as those employed in the
construction of vectors and plasmids, the insertion of genes encoding
polypeptides into such vectors and plasmids, or the introduction of
plasmids into host cells. Such methods are well known to those of ordinary
skill in the art and are described in numerous publications including
Sambrook, J., Fritsch, E. F. and Maniatis, T. (1989) Molecular Cloning: A
Laboratory Manual, 2nd Edition, Cold Spring Harbor Laboratory Press.
Example 1 Generation of FGFR-3 specific antibody antagonist Recombinant
human FGFR-Fc, recombinant human FGFs, custom-synthesized primers,
restriction enzymes and DNA polymerases may be obtained from vendors or
prepared by known methods. Pan a naive human Fab bacteriophage library
against the human FGFR-3 extracellular domain with tubes coated with 10 mg
FGFR-3(IIIc) extracellular domain (ECD)-Fc recombinant proteins according
to published panning protocols. Elute the retained phages from the panning
process and infect bacterial host cells with the retained phages. Collect
phages produced by the host cells. Repeat the above procedures one more
time. Transfer single colonies of infected host cells into 96-well plates
containing 100 ml/well of 2xYTAG, and grow phage in presence of 10 ml
M13K.O7 helper phage (5xl010pfu/ml). Incubate plates at 37C for 30 min
without shaking followed by 30 min with shaking (100 rpm). Prepare cell
pellets by centrifugation at 2,500 rpm for lOmin, resuspended in 200 ml of
2xYTAK, and incubate at 30C with shaking (100 rpm) for overnight.
Centrifuge the plates at 2,500 rpm for 10 min. Transfer supernatants in
fresh plates and mix with 6x blocking buffer (18% milk/PBS) for 1 hr.
Screen phage clones 



using the ELISA binding and blocking assays as described below. Select
phage clones that bind to FGFR-3(IIIb) or FGFR-3(IIIc), then from this
pool, select those that block the receptors from binding to FGF-I ligand.
Determine DNA sequences of the clones that both bind and block the receptor
according to standard sequence techniques. Each unique DNA sequence is kept
and the corresponding phage clone is designated as a FGFR-3 blocker phage
candidates. Prepare soluble Fabs from these phage candidates. Repeat ELISA
binding and blocking assays using purified Fabs to confirm blocking
activity. Engineer the confirmed Fab blockers into full size antibodies by
cloning the CDRs (SEQ ID NO. 1-6) into a human IgGl framework according to
published techniques. UseELISA binding assay to determine the binding of
Antibody 1 to FGFR-I (UIb), FGFR-I (IIIc), FGFR-2 (HIb), FGFR-2 (IIIc), and
FGFR-4 extracellular domain recombinant soluble proteins. Select antibodies
that show high affinity binding to both b and c splice forms of FGFR-3, but
low affinity binding to other FGFR receptors. Example 2 Antibody 1 Antibody
1may be biosynthesized in a suitable mammalian expression system using
well-known methods and it can be purified by well-known methods.The amino
acid sequences for Antibody 1 are given below. ASSAYS ELISA binding assay
Coat recombinant FGFRs at a concentration of l mg/ml in PBS on 96-well
plates at room temperature for 2 hrs. Wash the plates 3 times with 0.2%
Tween20/PBS, and block with 5% milk/PBS for 2 hrs before use. Add phages,
Fabs or antibodies to the plate and serially dilute in 0.2% Tween20/PBS.
Incubate the plate at room temperature for 2 more hrs. Detect the captured
molecules using an appropriate commercial secondary antibody and detect
according to suppliers' instructions. ELISA blocking assay. Coat
recombinant FGFs on Immulon(r) 2B microtiter plates (ThermoLab Systems,
Franklin, MA) at concentrations of 0.5-2 mg/ml for 2 hrs at room
temperature. Wash the plates with 0.2% Tween20/PBS, and block with 5%
milk/PBS for 2 hrs before use. 



Serially dilute phages, Fabs, or antibodies with 5 mg/ml heparin, 5% milk,
PBS. Add FGFR-3(IIIb) or (UIc) ECD (extracellular domain) Fc tagged soluble
recombinant proteins to a final concentration of 1 mg/ml. Incubate the
mixture at room temperature for 1hr before transferring to the FGF-I coated
plates, and incubate at room temperature for an additional 2 hrs. Wash
plates 3 times with 0.2% Tween20/PBS. Detect the bound receptors using an
anti-human Fc monoclonal antibody coupled with horse radishperoxidase (HRP)
solution prepared according to supplier's instructions. Blocking activities
lead to decreased signals. Binding affinity of Antibody 1 to human and
mouse FGFR-3(IIIb) and FGFR- 3(IIIc) Determine the binding kinetics of the
antibody to FGFR-3(IIIb) and (IIIc) using a BiaCore(r) 3000 biosensor
(BiaCore, Inc., Piscataway, NJ) at room temperature following the standard
protocols suggested by the manufacturer. The summary of results set forth
in Table 1 indicates that the antibody binds to both b and c-splice forms
of human FGFR- 3 as well as cross-reacting fully with mouse FGFR-3(IIIc)
receptor with affinities less than 10-9 M. Specificity of Antibody 1 to
membrane bound FGFR-3 Clone cDNA of murine FGFR-3(I  c) into a pBABE
expression vector containing the puromycin selection gene. Perform
retroviral expressions of resulting plasmids in L6 cells. Cells are
selected and cultured in DMEM medium containing 10% FBS and 2 mg/ml
puromycin. Suspend the FGFR-3 expressing L6 cells in 1% BSA/PBS. Add
Antibody 1 to the final concentrations of 1-30 mg/ml. After a 1-hour
incubation on ice, wash cells in 1% BSA/PBS and incubate with an
appropriate secondary detecting antibody or Fab fragments in the same
buffer for 1 hour on ice. Stain control samples only with this secondary
antibody. Analyze all samples using a FACSvantage SE flow cytometer (BD
Biosciences). Antibody 1 is specific to FGFR-3 as shown by producing
positive staining signals only when FGFR-3-transfected cells (R3-L6) are
used, but not when the FGFR-3 negative L6 parental cells are used. Human
embryonic kidney (HEK) 293 cells, 293fectin, FreeStyle 293 Medium and 



OptiMEM Medium may be purchased from Invitrogen (Carlsbad, CA). Protein-A
affinity purification media may be purchased from GE Healthcare. Generate a
DNA construct for FGFR(IIIb)-Fc. Production of FGFRS(IIIb)-Fc,
FGFR-3(IIIb)-Fc Ig domain truncates, and single residue alanine mutants of
FGFRS(IIIb)-Fc. FGFR-3(III)b domain boundaries may be defined based on the
FGFR-3 (1Hb) extracellular domain3D model as well as the crystal structures
of the FGFRs, which are known. Fivetruncated FGFR-3(IIIb) ECD constructs
are designed, namely Dl (25-148), D2 (149- 245), D3 (250-372), Dl-2
(25-245) and D2-3 (149-372) along with wild-type FGFR- 3(UIb) D1-3
(25-372). The constructs are subcloned into a pGS vector with a Fc tag
engineered at the 3' end of the multiple cloning site and the sequences
confirmed. Twenty FGFR-3(IIIb) residues in proximity to the putative ligand
binding region, as well as those implicated in heparin binding and
receptor-receptor dimerization are selected based on the FGFR-3(IIIb) ECD
model and the FGFR-3(IIIc) structure as known. FGFR- 3(HIb) ECD single
residue alanine mutants are generated via overlapping PCR using the full
length FGFR(IIIb) ECD construct as the template, and subsequently subcloned
into the pGS-Fc vector. The domain truncates and alanine mutants are
expressed transiently in 293 cells following transfection using
293fectin(tm) (Invitrogen). Culture supernatants are harvested 6 days
post-transfection and Fc containing the proteins are purified by passage
over a protein-A affinity column, buffer exchanged into PBS, quantitated
and evaluated by SDS-PAGE analysis to confirm structural integrity.
FGFRS(IIIb)-Fc Mesoscale binding assay: A purified solution of Antibody - 1
is diluted to a concentration of 2mg/ml in PBS. MSD Sulfo-TAG NHS-Ester
(MesoScale Discovery, #R91AN2), a ruthenium-tris-bipyridine
N-hydroxysuccinimide ester, is reconstituted with cold distilled water to a
concentration of lOnmol/ul. A 12:1 molar ratio of MSD Sulfo-TAG NHS-Ester
to Antibody 1 is used for the reaction. Incubations are performed at room
temperature, protected from light, for 2 hours. The unreacted MSD Sulfo-TAG
NHS-Ester is removed from the conjugated Antibody 1 using a desalting
resin. Ruthenium conjugated Antibody 1 is stored at -8OC. Concentration of
the 



conjugated Antibody 1 is determined using bovine serum albumin for the
standard curve. Truncated, mutant or wild type FGFR-3(11Ib)-Fc is diluted
in phosphate buffered saline PBS to 5mg/mL. Standard 96 well plates are
coated with 25ng/well of receptor and incubated for 1 hr at room
temperature. To block non-specific binding in the wells, 150 mL of 5% MSD
Blocker A (MesoScale Discovery, #R93Ba-l) is added to each well. The plates
are incubated for 1 hr at room temperature. Blocking solution is removed
and plates are washed five times with 200 mL of PBS, pH 7.4, 0.02%
Tween(r)-20. A three fold dilution series (250 -0.001 nM) of the
ruthenium-labeled Antibody 1 is added in a volume of 25 mL in triplicate
for each protein being tested. After a one hour incubation atroom
temperature with mild agitation and protected from light, free
ruthenium-labeled antibody is removed by performing another five washes
with PBS, pH 7.4, 0.02% Tween- 20, 200 mL per well. After this wash, 150 mL
of IX read buffer (MesoScale Discovery, #R92TC-2) is added to each well.
Upon electrochemical stimulation, ruthenium label on the bound antibody
emitted luminescent light at 620 nm. Electrochemiluminescence ECL signals
are detected by a charge-coupled device camera in a SECTOR Imager 2400
plate reader (MesoScale Discovery, #1250) and expressed as ECLU. ECL
signals are plotted in GraphPad Prism software version 5.0. KD values are
calculated by nonlinear regression curve fit analysis of the software's One
Site-Specific Binding function. Binding of ruthenium-labeled Antibody 1 to
wild type FGFR-3(IIIb)-Fc is used as a standard for the relative binding
affinity analysis of the truncated or mutant FGFRs, plotted as a percentage
of the wild type. Mab B9 ELISA binding assay. The wells of a 96 well ELISA
microtiter plate are coated overnight with 200n g of an anti-FGFR-3
monoclonal antibody, B9 (Santa Cruz sc- 13121), in 100 mL of PBS, pH 7.2
with mild agitation at 4C. After coating, the antibody solution is decanted
and the wells are blocked with 100 mL of phosphate buffer saline withO. 1%
Tween (PBST), 5% Bovine serum albumin (BSA) for 2 hours at room temperature
with mild agitation. After blocking, the wells are washed 5 times with 200
mL PBST. A three-fold dilution series (100 - 0.006 nM) of the mutant or
wild type FGFR-3(IIIb)-Fc is then added in 100 mL of PBST, 1% BSA in
triplicate for each protein 



being tested and incubated with mild agitation for 1 hour at room
temperature. The wells are washed again 5 times with 200 mL PBST. A 1:5000
dilution of horse radish peroxidase (HRP)-conjugated anti-mouse IgG in 100
mL of PBST, 5% BSA is incubated in each well for 1hour at room temperature
with mild agitation. The wells are washed a final 5 times with 200 mL PBST
then developed with 100 mL of 3,3", 5, 5'- Tetramethylbenzidine peroxidase
(TMB) chromogenic substrate for 5 minutes. The reaction is stopped with 100
mL of IN H2SO4 per well. Absorbance is measured spectrophotometrically at
450 nm. Absorbance readings are plotted in GraphPad Prism(r) software
version 5.0. KD values are calculated by nonlinear regression curve fit
analysis of the software's One Site-Specific Binding function. Binding of
B9 to the wild typeFGFR-3(IIIb)-Fc is used as a standard for the relative
binding affinity analysis of the truncate or mutant FGFRs, plotted as a
percentage of the wild type. Molecular modeling of human FGFR-3(HIb): To
help guide the mutagenesis studies, a three-dimensional model of the
domains 2 and 3 of the FGFR-3(IIIb) ECD is generated using SWISS-MODEL(r).
The sequences of human FGFR-3( Ib), and human FGFR- 3(HIc) are aligned
using the CLUSTALW(r) method, and the model is constructed using the X-ray
crystal structure of FGFR-3(IIIc) as the template (Protein Data Bank code
1RY7). 77ie epitope of Antibody 1 is contained within the second
immunoglobulin-like (Ig) domain of FGFR-3: The ligand-binding sites of the
FGFR receptor family are contained within the three N-terminal Ig domains
which define the extracellular domain (Chellaiah, et al., J. Biol. Chem.
1999 Dec. 3; 274(49):34785-34794). To determine which of the three Ig
domains contains the epitope of Antibody 1, a panel of domain truncates is
employed. DNA sequences encoding the human Ig domains are truncated in
various forms and expressed as homodimeric fusion proteins with human Fc
tags. The encoded proteins are purified from conditioned supernatant of
transiently transfected cells and the homodimeric structure of each
purified domain truncate is confirmed by SDS-PAGE. The truncates are then
tested for binding to Antibody 1 in a mesoscale binding assay (Meso Scale
Discovery, Gaithersburg, MD). While Antibody 1 showed no detectable 



binding to truncates Dl and D3, it showed significant binding to truncates
D1-2 and D2 as determined in a mesoscale binding assay (Meso Scale
Discovery, Gaithersburg, MD) and by BIAcore(tm) (Pharmacia, Piscataway ,
NJ). B9 recognizes a conformationally sensitive epitope in domain 1 of the
receptor therefore those truncates containing domain 1 would be expected to
bind the antibody if the overall structure was not disturbed. The Dl and
D1-2 truncates showed significant binding to control Mab B9, confirming the
structural integrity of those two proteins as determined in a mesoscale
binding assay (Meso Scale Discovery, Gaithersburg, MD) and by BIAcore(tm)
(Pharmacia, Piscataway, NJ). The truncate binding data revealed that the
second Ig domain of FGFR-3 is sufficient for binding Antibody 1 and thus
contains residues critical to the epitope.Identification of amino acids
ofFGFR-3 within the epitope recognized by Antibody 1: A three-dimensional
model of the domains 2 and 3 of the FGFR-3(HIb) ECD was generated based on
the crystal structure of FGFR-3(IIIc). Twenty amino acids (D160, K161,
K162.L163, L164,V166, P167, P220, R223, D244, N170, T171, R158, R173, R17S,
K205, R207, L246, E247, S249) within the second domain of FGFR-3 that are
in proximity to or directly involved in ligand binding, receptor
dimerization or heparin binding are identified based on the molecular model
and single residue alanine mutations are generated. The wild-type sequence
of FGFR-3 domain 2 is determined (SEQ ID NO 12). Each amino acid indicated
is mutated individually to alanine by site-directed mutagenesis and
expressed in the context OfFGFR(IIIb)-Fc protein encoding the full ECD. The
encoded mutant proteins are purified from conditioned supernatant of
transiently transfected cells and the homodimeric structure of each
purified mutant is confirmed by SDS-PAGE. A residue is considered critical
to the epitope if the alanine mutation described above leads to a
significant loss of binding to Antibody 1. AUmutant proteins that show
significant loss of binding are then tested for binding to Mab B9 to check
for gross changes in overall protein structure. Of the 20 positions
examined, the substitution of Alanine for Arginine at position 173 (R173A)
leads to almost complete loss of binding to 



Antibody 1 (>90% decrease of binding compared to WT); whereas the other
substitutions retained binding (<20% decrease of binding compared to WT).
Subsequent testing showed that binding to Mab B9 was not affected by the
R173A substitution, suggesting that position 173 constitutes a critical
residue for the specific recognition of the receptor by Antibody 1. The
affinity of Antibody 1 for the Rl 73A mutant is determined by BIAcore(r)
analysis. The binding of Antibody 1to the R173A mutant is 7-fold poorer
than the affinity of the antibody for the wild-type protein. Sequence
comparison reveals that the Arginine residue at position 173 of the human
and mouse FGFR-3 sequences is not shared by the other family members,
suggesting that this residue is likely responsible for the FGFR-3
specificity exhibited by Antibody 1.FGFR-3 antibody antagonist blocks
FGFR-3(IIIb) and FGFR-3(IIIc)-mediated FGF binding and cell signaling
Results from the aforementioned ELISA blocking assay show that Antibody 1
blocks FGF-l/FGFR-3 binding with an IC50 within the range of 1-10 nM. Use
FGFR-3 expressing L6 cells described above to test the activities of this
antibody on FGFR-3 signaling in live cells. Quiesce the FGFR-3 expressing
L6 cells overnight in media with very low concentration of serum (0.1%).
The next day divide cells into five samples of equal size. Treat sample 1
and 2 for 1 h with an isotype-matched non-specific control antibody (200
nM) and Antibody 1 (200 nM), respectively. Expose samples 3 for 15 min with
0.6 nM of FGF-9. Treat samples 4 and 5 first for 1 h with an
isotype-matched non specific control antibody (200 nM) and Antibody 1 (200
nM), respectively, then expose for 15 min with 0.6 nM of FGF-9. After these
treatments and exposures, lyse the cells and subject them to SDS-PAGE and
western blot. Probe for the activation of FGFR-3 with an
anti-phospho-Tyrosine antibody. Antibody 1 alone neither increased nor
decreased the signals of activated FGFR-3 and MAPK, and FGF-9 ligand
exposure increases the signals of activated FGFR-3 and MAPK to the same
degree. These results thus demonstrate that Antibody 1 is an antagonist
that blocks the FGFR-3 receptor in ligand-induced activation in live cells.



Cell surface FGFR-3 is internalized upon binding to Antibody 1. Antibody 1
triggers the internalization of FGFR-3, constituting a mechanism of
down-modulating the receptor signaling. To test this, label the antibody
with the commercially available Alexa Fluor(r) dye (Invitrogen). in order
to trace the location of the Antibody 1/FGFR-3 complex. Conjugate Antibody
1 and an isotype matched nonspecific control antibody with the fluorescent
dye. Quiesce the FGFR-3 expressing L6 cells overnight in media with very
low concentration of serum (0. 1%). Divide the cells into 8 samples of
equal size and seed into wells of a 6-well tissue culture plate. These
samples are subjected to three distinct procedures: 1) Binding, in which
cells are incubated with 1mL of 200 nM conjugated antibodies for Ih at 4C.
The temperature is prohibitory low for endocytosis but conducive to
antibody-antigen interaction; 2) Internalizing, in which cells are
incubated with 1mL of 200 nM conjugated antibodies for Ih at 37C. This
temperature will allow endocytosis; 3) Stripping, in which cells are
treated with 1mL of 0.2 M glycine-0. 15 M NaCl, pH3 for 30min at 4C. In
this condition, antibodies that are not internalized can no longer bind to
the surface receptor and are released into the media. The eight FGFR-3
transfected L6 cell samples are treated according to the following
description: Sample 1 is incubated with the conjugated control antibody
(200 nM, 1mL) for 1 h at 4C; Sample 2 is incubated with the conjugated
control antibody (200 nM, 1 mL) for 1 h at 4C, followed by stripping;
Sample 3 is treated with the conjugated control antibody (200 nM, 1 mL) for
1h at 37C; Sample 4 is treated with the conjugated control antibody (200
nM, 1mL) for 1h at 37C followed by stripping; Sample 5 is treated with
conjugated Antibody 1 (200 nM, 1 mL) for 1 h at 4C. Sample 6 is treated
with conjugated Antibody 1 (200 nM, 1 mL) for 1 h at 4C followed by
stripping; Sample 7 is treated with conjugated Antibody 1 (200 nM, 1mL) for
1 h at 37C. Sample 8 is treated with conjugated Antibody 1 (200 nM, 1 mL)
for 1 h at 37C followed by stripping. After these treatments, all cells are
washed three times with 1mL of ice-cold PBS and subject to the Odyssey
Infrared Imaging system for the detection of relative fluorescent
intensity. The readouts of sample 1-8 are as follows: 1.5, 0.6, 1.1, 1,
3.3, 1.5, 5, and 5.8. The conditions under which 



Samples 1 and 5 are treated allows antibody-cell surface binding but not
internalization. The conditions under which Samples 2 and 6 are treated
allow neither cell-surface binding nor internalization. The conditions
under which Samples 3 and 7 are treated allow cell-surface binding and
internalization. The conditions under which Samples 4 and 8 are treated
allows internalization but not cell-surface binding. The signals generated
by Samples 1-4, as well as Sample 6 are considered background due to
nonspecificities. Perform an "acid wash" step on some samples following the
incubation to strip off surface-bound antibodies without affecting those
that had been trafficked inside the cells. This enables the quantification
of internalized antibodies. A similarly labeled control antibody
(non-specific MgG) is not retained regardless of incubation temperature or
the washing step. Although Antibody 1 is retained at both temperatures
before the wash, only those incubated at 37C remain afterward;
demonstrating the internalization of the antibody by the cells. Antibody 1
induces FGFR-3 receptor degradation in cells.OPM-2 is a cell line
originally isolated from cancer cells of multiple myeloma. OPM-2 cells are
known to express FGFR-3 receptors harboring a gain-of-function K650E point
mutation. Quiesce the OPM-2 cells in low serum culture media (0. 1% FBS)
for overnight. The next day, divide these cells into 5 groups. Group 1 is
lysed immediately, and the lysate is kept at -20C until the time of western
blot analysis. This group is therefore designated as Time 0 hr sample.
Group 2-5 each has 3 samples of equal size, named as Sample A, B and C of
Group 2, 3, 4, and 5. Samples A of Group 2-5 are not subjected to any
further treatment, but are incubated at 37C. Samples B of Group 2-5 are
treated with 30 ng/ml FGF-I at 37C. Samples C of Group 2-5 are treated with
30 ug/ml Antibody 1 at 37C. AU samples of Group 2 are lysed after 1 hr of
treatment, and the lysates are kept at -20C until the time of western blot
analysis. This group is designated as the Time 1 hr samples. AUsamples of
Group 3 are lysed after 4 hr of treatment, and the lysates are kept at -20C
until the time of western blot analysis. This group is designated as the
Time 4 hr samples. AUsamples of Group 4 are lysed after 8 hr of treatment,
and the lysates are kept at -20C until the time of western blot analysis. 



This group is designated as Time 8 hr samples. AUsamples of Group 5 are
lysed after 24 hr of treatment, and the lysates are kept at -20C until the
time of western blot analysis. This group is designated as Time 24 hr
samples. When all lysates are ready, they are subjected to SDS-PAGE
followed by Western Blot experiment. The FGFR-3 signals of Group 1 and all
samples of Group 2 are similar. In Group 3, FGFR-3 signals of Samples A and
C are similar to that of Group 1; yet signal of Sample B is significantly
lower. In Group 4, the FGFR-3 signal of Sample A is similar to that of
Group1; yet signals of Samples B and C are significantly lower. In Group 5,
the FGFR-3 signal of Sample A is lower than that of group 1; yet signals of
Samples B and C are nearly absent. Therefore, similar to FGF-I , which is
known to induce FGFR degradation, Antibody 1 is capable of inducing FGFR-3
degradation in a time-dependent manner; a feature that we believe has not
been shown to date. Antibody 1 induces depletion of mutant FGFR-3 receptor
from cell surface Most FGFR-3-activating mutations identified in bladder
cancer are located in the extracellular domain of the receptor. These
mutations (e.g. R248C or S249C) give rise to a new, unpaired cysteine
residue, leading to formation of disulfide-linked FGFR-3 dimersin a
ligand-independent manner. The most frequent mutations are S249C, Y375C and
R248C, which together account for 91% of all FGFR-3 mutations in bladder
cancer. In addition, S249C on FGFR-3(IIIc) also leads to constitutive
activation of FGFR3(IIIc). Antibody 1 can internalize and deplete not only
wild type (WT) FGFR-3, but also the most prevalent tumor-associated FGFR-3
mutants. To generate NIH-3T3 and Ba/F3 cell lines stably expressing each of
the three most common FGFR3 mutant variants and the WT FGFR-3, clone cDNA
encoding full-length human FGFR-3(IIIb) or (IHc) into pMSCVpuro retraviral
vector (Clontech Laboratories, Mountain View, CA) to generate
pMSCVpuro-FGFR-3(IIIb) or (IHc). Specific mutations, i.e., S249C, Y375C and
R248C, are introduced into the cDNA via QickChange (Stratagene, La Jolla,
CA). To generate N1H3T3 and Ba/F3 stable cells expressing WT or mutant
FGFR-3, various pMSCVneo constracts are transfected into packaging cells
Phoenix-Eco (ATCC, Manassas, VA) with Lipofectamine (Invitrogen). 



The retrovirus are collected and used to infect N1H-3T3 and Ba/F3 cells.
After selection with 2 mg/ml puromycin for two weeks, cell expressing WT or
mutant FGFR-3 are stained with Alexa Fluor 488-conjugated anti-human FGFR-3
and analyzed using flurescenceactivated cell sorting (FACS). For Antibody
1-induced internalization/depletion of mutant and WT FGFR-3 from cell
surface, wells of 6-well tissue culture plates (Costar, #3598) are seeded
with 1.5 x 10s NIH-3T3-FGFR-3 mutant in 2 mL of culture medium (DMEM
(Invitrogen); 10% (v/v) FCS (Invitrogen); 2 mM L-glutaminc (Invitrogen);
100 U/500mL penicillin G, and 100 mg/500 mL streptomycin (Invitrogen)). The
plates are incubated for 24 hours at 37C under 95% relative humidity and 5%
(v/v) CCh- Antibody 1 is then added to the wells at a final concentration
of 5mg/mL. After 2-hour treatment, the culture medium is removed from the
wells and replaced with 1mL of enzyme-free cell dissociation solution
(Chemicon, #S-014-B). The cells are collected into centrifuge tubes after
being incubated for 5 min. at room temperature, and washed once in culture
medium followed by one more wash in binding buffer (DPBS with 1% (w/v) BSA
and 0.01% (w/v) sodium azide). Before staining cells, an FGFR-3 antibody
that recognizes a different epitope from Antibody 1 is labeled by using an
Alexa Fluor 488 Monoclonal Antibody Labeling Kit (Molecular Probes, Eugene,
OR) according to the supplier's instructions. 100 mL ofbinding buffer
containing 2 mg/mL of the Alexa Fluor 488-labeled antibody are added to the
cells, which are then incubated for 60 min. on ice. The cells are then
washed once with binding buffer and resuspended in DPBS containing 2 mg/mL
propidium iodide (to stain the dead cells). The amount of FGFR-3 molecules
remaining on the cell surface is analyzed by FACS analysis, and 10,000
events are acquired for each sample. The mean fluorescence intensity on the
cell surface reflects the quantity of FGFR- 3 molecules that remain on the
cell surface after treatment with Antibody 1. The percentage of depletion
of FGFR-3 on the cell surface is calculated by using the mean fluorescence
intensity of Antibody 1 treated cells divided by the mean fluorescence
intensity of human IgGl treated cells. Antibody 1 significantly reduced
both WT and mutant FGFR-3 from cell surfaces. 



For the Ba/F3-FGFR3 cell proliferation assay, 80,000 cells/well are seeded
in RPMI 1640 medium supplemented with 10% FBS. Antibody 1 is added at a
concentration of 0.005 to lOug/ml with heparin (StemCell Technologies,
Vancouver, Canada). After incubation for 72 hrs, cells were pulsed with 20
ul (2 uCi)/200 ul of methyl-3H thymidine for 6 hours at 37CC, 5% CO2. The
cells were harvested and counted for 3H thymidine incorporation. Antibody 1
significantly inhibited Ba/F3- FGFR-3- R248C proliferation. FGFR-3 antibody
antagonist inhibits FGF-signaling in FGFR-3 expressing tumor cells in
vitro. Identify tumor cell lines that express wild type or mutant FGFR-3
(IIIb and/or Mc) using flow cytometry in which Antibody 1 is the primary
antibody. Three bladder tumor cell lines, RTl 12, RT4 and BFTC905 show
significant FGFR-3 expression. OPM- 2 cells, known to express FGFR-3
receptors harboring a gain-of-function K650E point mutation, also display
high level of expression in this study. Two additional cell lines, GEO and
FADU, are found to express moderate but still significant levels of the
receptor. The FGFR-3 signaling pathway in these tumor cells is
characterized using western blot. OPM-2 is a cell line derived from human
multiple myeloma tumors. Quiesce the cells in low serum culture media (0.1%
FBS) overnight. The next day, divide these cells into four samples of equal
size. Set aside and keep sample 1 at 37C for 1 h as the controlsample.
Incubate sample 2 with 200 nM of Antibody 1 at 37C for 1 h. Set aside
sample 3 at 37C for 1 h, then expose the same sample with 0.2 nM of FGF-9
ligand at 37C for 15 min. Incubate sample 4 with 200 nM of Antibody 1 for
at 37C for 1 h, then expose the same sample with 0.2 nM of FGF-9 at 37C for
15 min. Next, lyse all four samples and subject them to SDS-PAGE followed
by Western blotting. Probe the activation of FGFR-3 with an
anti-phospho-Tyrosine antibody. Probe the activation of down-stream
effector molecule MAPK with an anti-phospho-MAPK antibody. Probe the
activation of down-stream effector molecule Akt with an anti-phospho-Akt
antibody. The signals of phosphor-FGFR-3 from Samples 2 and 4 are
comparable to that from Sample 1, which represents the un-stimulated state
of the receptor. The signal of Sample 3 is more than 



tripled that of Sample 1. It can be concluded that Antibody 1 antagonizes
the effect of FGF-9 on FGFR-3 activation. The signals of phosphor-MAPK from
Samples 2 and 4 are comparable to that from sample 1, which represented the
un-stimulated state of the receptor. The signal of Sample 3 is more than
doubled that of Sample 1. It can be concluded that Antibody 1 antagonizes
the effect of FGF-9 on MAPK activation. GEO is a cell line derived from
human colorectal tumors. Quiesce the cells in low serum media (0.1% FBS)
overnight. The next day, divide these cells into six samples of equal size.
Set aside and keep sample 1 at 37C for 1h as the control sample. Incubate
sample 2 with 200 nM of 200 nM isotype-matched non-specific control
antibody at 37C for 1 h. Incubate sample 3 with 200 nM of Antibody 1at 37C
for 1h. Set aside sample 4 at 37C for 1 h, then expose the same sample with
0.67 nM of FGF-I ligand at 37C for 15 min. Incubate sample 5 with 200 nM
control antibody for at 37C for 1h, than expose the same sample with 0.67
nM FGF-I at 37C for 15 min. Incubate sample 6 with 200 nM Antibody 1 for at
37C for 1 h, than expose the same sample with 0.67 nM FGF-I at 37C for 15
min. Lyse all six samples and subject them to SDS-PAGE followed by Western
blotting. Probe the activation of FGFR-3 with an anti-phospho-Tyrosine
antibody. Samples 1, 2 and 4 have similar low levels of phosphor-FGFR-3,
whereas sample 3 alone has significantly higher signals corresponding to
all three kinds of molecules. Therefore, 1) FGF-9 exposure increases
phosphorylation of FGFR-3; 2) Antibody 1 antagonizes these increases, and
3) Antibody 1 alone does not have any agonist activity.RT- 112 is a cell
line derived from human bladder tumors. Quiesce the cells in low serum
culture media (0.1% FBS) for overnight. The next day, divide these cells
into four samples of equal size. Set aside and keep sample 1 at 37C for 1 h
as the control sample. Incubate sample 2 with 200 nM of Antibody 1 at 37C
for 1 h. Set aside sample 3 at 37C for 1 h, then expose the same sample
with 1.3 nM of FGF-I ligand at 37C for 15 min. Incubate sample 4 with 200
nM of Antibody 1 for at 37C for 1 h, then expose the same sample with 0.13
nM of FGF-I at 37C for 15 min. Next, lyse all four samples and subject 10%
of each lysed sample to SDS-PAGE followed by Western blotting. 



Probe the activation of down-stream effector molecule MAPK with an
anti-phospho- MAPK antibody. Probe the activation of down-stream effector
molecule Akt with an anti-phospho-Akt antibody. Subject the other 90% of
each lysate to an immunoprecipitation experiment. Mix the sample with a
commercial anti-FGFR-3 antibody at 4C for 4-16 hrs to allow the antibody to
collect the FGFR-3 receptors in the lysates, and then retrieve the
anti-FGFR-3 antibody-bound FGFR-3 by mixing 20 mg of protein A-protein G
beads mixture (50:50, V:V) to the samples at 4C for overnight. Wash these
beads 3 times with PBS, before subjecting them to SDS-PAGE and Western
blotting. Probe the activation of FGFR-3 with an anti-phospho-Tyrosine
antibody. Samples 1, 2 and 4 have similar low levels of phosphor-FGFR-3 and
phosphor-MAPK, whereas sample 3 alone has significantly higher signals
corresponding to all three kinds of molecules. Therefore, 1) FGF-I exposure
increases phosphorylation of FGFR-3, and MAPK; 2) Antibody 1 antagonizes
these increases, and 3) Antibody 1 alone does not have any agonist
activity. Sample 4 alone has lower phosphor-Akt signal than the rest,
indicating that Antibody 1 may antagonize Akt signaling as well. Use GEO
cells to prepare the six samples described above, then lyse and subject
them to SDS-PAGE followed by Western blotting as above. However, probe the
activation of down-stream effector molecule MAPK with an anti-phospho-MAPK
antibody. Probe the activation of down-stream effector molecule Akt with an
antiphospho- Akt antibody. Samples 1, 2, 3 and 6 have similar low levels of
phosphor- MAPK, whereas Samples 4 and 5 have significantly higher signals
corresponding to all three kinds of molecules. Therefore, 1) FGF-I exposure
increases phosphorylation ofMAPK; 2) Antibody 1 antagonizes this increases,
and 3) Antibody 1 alone does not have any agonist activity. Antibody 1
inhibits tumor cell growth and survival in vitro A cell proliferation assay
is used to show the inhibitory effects of Antibody 1 on the growth of tumor
cells. Quiesce monolayer RTl 12 cells in low serum culture media (0.1%
fetal bovine serum, 5 mg/mL heparin) for 24-72 hrs. Divide cells into 4
samples. Add FBS (Fetal Bovine Serum) to Sample 1 to the final
concentration of 10% (V:V). 



Leave Sample 2 in the starving media. Add FGF-I to Sample 3 to the final
concentration of 1 nM. Add Antibody 1to Sample 4 to the final concentration
of 200 nM, incubate at 37C for 1 hr. Next, add FGF-I to the final
concentration of 1nM. After preparing Samples 1-4 as described above,
incubate the samples in a tissue culture incubator set at 37C and with 5%
CO2 (v:v) for 48 hours. Detect cell growth using standard 3Hthymidine
incorporation, assays. Tumor cell growth is doubled when RTl 12 cells in
vivo are stimulated with 1nM exogenous FGF-I. The experiment also shows
that Antibody 1 effectively reduces this exogenously stimulated growth. A
soft agar assay, also known as colony formation assay or colonigenic assay,
is used to show the inhibitory effects of Antibody 1 on the survival of
tumor cells. RTl 12 cells grown in soft-agar containing 200 nM Antibody 1
(in 10 % FBS culture media) form -50 % few colonies than those grown in
soft-agar containing 10% FBS culture media alone, or containing 200 nM
isotype-matched nonspecific control antibody (in 10 % FBS culture media).
This shows the anti-survival effects of Antibody 1 on the tumor cells.
Antibody 1 shows anti-tumor effects on FGFR-3-bearing solid tumors. Develop
RTl 12 and GEO xenograft tumor models by routine methods in which 1- 20
million tumor cells mixed with 0-100% Matrigcl are injected subcutaneously
to each female athymic nude mouse. Start antibody treatment once the mean
volume of the subcutaneous tumors is approximately 400 mm . The two tumor
cell lines RTl 12 and GEO corresponding xenograft tumors both are
effectively inhibited by the three times weekly 40 mg/kg Antibody 1 i.p.
injection treatment compared to the same type of tumorsin the control
cohorts. To demonstrate that these effects are emanated from the rendering
of the FGFR-3 signaling pathway, conduct an efficacy study using a
Orthotopic PC-3 tumor model in which the tumor cells are devoid of FGFR-3
signaling as suggested by the negative results from a Western Blot analysis
of the FGFR-3 receptor phosphorylation. Orthotopic PC-3 model was generated
by injecting luciferase transfected PC-3 cells (PC- 3LP) directly into the
dorsal lobe prostates of Nu/nu mice (male, 7-8 weeks, 1X 10*" cells/mouse)
through surgery. Two weeks after cell implantation, bioluminescence 



images of the animals are captured in the ventral position (animals laying
on back) and quantified using the IVIS system according to manufacturer's
instructions (Caliper Life Sciences, Hopkinton, MA). Mice with successful
implants are randomized into groups to receive various testing agents i.p.
on a predetermined schedule. Signals captured by IVIS are used as
surrogates of tumor burden, and are recorded weekly. Statistical analyses
are performed using repeated ANOVA. Antibody 1 shows no significant effect
on the growth of the PC-3 tumors. Therefore Antibody 1 inhibits the growth
of those solid tumors that possess functional FGFR-3 signaling pathways.
Antibody 1 shows anti-tumor effect on myeloid tumors with mutant FGFR-3
receptors OPM-2 and KMS-1 1 are FGFR-3 expressing multiple myeloma cell
lines. In addition, receptors in both cell lines are mutants harboring
single point-mutations: K650E in OPM-2 and Y373C in KMS-1 1. The two
mutations are gain-of-function mutations and heighten the activity of the
mutant receptors through mechanisms such as constitutive activation,
prolonged half-life and increased ligand sensitivity. Develop an OPM-2
xenograft model by routine methods in which 1-20 millions of tumor cells
mixed with 0-100% Matrigel are injected subcutaneously to each female
athymic nude mouse. Start injection treatment once the mean volume of the
subcutaneous tumors is approximately 400 mm . Treat 3 times weekly. Measure
tumor volumes 3 times weekly. Make final measurement after 4 weeks of
treatment. Mean tumor size of the Antibody 1 treated animals is 64% smaller
than that of the control group. Perform Student t-test. The P value is less
than 0.0001. Therefore the finding is highly significant. A KMS-1 1 bone
engraftment model is established according to Xin X et al., Clin Cancer
Res. 2006 Aug 15;12(16):4908-15. Start antibody treatment 1 week after the
tumor cell injections. Treat3 times weekly. Measure signals emitted by the
tumor cells several times during the study. Make final measurement after 33
days after the first injection. Mean signal from Antibody 1 treated animals
is 1/4 of that from the control animals. Conduct Long-rank (Mantel-Cox)
Test. The P value is 0.0002. Therefore the finding is highly significant.
In both models, three times weekly 40 mg/kg Antibody 1 i.p. injections
treatment 



significantly inhibits tumor growth compared to the control cohorts.
Antibody 1 appears to be the first to demonstrate in vivo anti-tumor
activity against tumor cells that possess K650E as well as those that
possess Y373C mutant forms of FGFR-3. Antibody 1 enhances the therapeutic
efficacy of cytotoxic agents. Cisplatin is a widely used cytotoxic agent in
cancer therapies. It causes DNA cross-linking and induces cell apoptosis.
The therapeutic benefit of combining cisplatin with FGFR-3 antibody in
three bladder xenograft models is explored. Develop RTl 12, RT4 and BFTC905
xenograft tumor models by routine methods in which 1-20 million tumor cells
mixed with 0-100% Matrigel are injected subcutaneously to each female
athymic nude mouse. Start antibody treatment once the mean volume of the
subcutaneous tumors is approximately 400 mm . Use 40 mg/kg three times
weekly injections of Antibody 1 and the maximal-tolerated-dose (MTD) of
cisplatin. Measure tumor volumes 3 times weekly until the end of the
studies. A summary of the data of RTl 12 tumor model are recorded in the
following table: Table 3: Individual RT-1 12 Tumor Volumes (mm3) -
Cisplatin TreatmentConduct RM ANOVO statistical test. Compare the efficacy
of cisplatin treatment vs. that of cisplatin-Antibody 1 combination. P
value is 0.018. Therefore the effect of Antibody 1 on the increased
efficacy of cisplatin is highly significant. A summary of the data of RT4
tumor model are recorded in the following table: Table 4: Individual RT4
Tumor Volumes (mm3) - Cisplatin TreatmentConduct RM ANOVO statistical test.
Compare the efficacy of cisplatin treatment vs. that of cisplatin-Antibody
1 combination. P value is 0.0162. Therefore the effect of Antibody 1on the
increased efficacy of cisplatin is highly significant. A summary of the
data of BFTC905 tumor model are recorded in the following table: Table 5:
Individual BFTC-905 Tumor Volumes (mm3) - Cisplatin Treatment Conduct RM
ANOVO statistical test. Compare the efficacy of cisplatin treatment vs.
that of cisplatin-Antibody 1 combination. The P value is 0.0209. Therefore
the effect of Antibody 1 on the increased efficacy of cisplatin is highly
significant. None of the animals died of the treatments during the entire
courses of these 



studies, suggesting that adding Antibody 1 to MTD of cisplatin enhances the
efficacy of the latter without significantly worsening the adverse effects
of the two drugs.WE CLAIM: 1. An isolated antibody that specifically binds
to human FGFR-3(IIIb) and FGFR- 3(HIc). 2. The antibody of claim 1, which
is a human antibody having a KD of about 1x 10- M or less at room
temperature (20-25C). 3. The antibody of either of claims 1-2 that
specifically binds to human FGFR-3 domain 2 (SEQ ID NO 12). 4. The antibody
of any one of claims 1-3 that specifically binds to human FGFR-3,
comprising a CDRHl having the sequence GYMFTSYGIS (SEQ ID NO 1), a CDRH2
having the sequence WVSTYNGDTNYAQKFQG (SEQ ID NO 2), a CDRH3 having the
sequence VLGYYDSIDGYYYGMDV (SEQ ID NO 3), a CDRLl having the sequence
GGNNIGDKSVH (SEQ ID NO 4), a CDRL2 having the sequence LDTERPS (SEQ ID NO
5), and a CDRL3 having the sequence QVWDSGSDHW (SEQ ID NO 6). 5. The
antibody of any one of claims 1-4, wherein the antibody comprises a
variable heavy amino acid sequence:
EVQLVQSGAEVKKPGASVKVSCKASGYMFTSYGISWVRQAPGQGLEWMGW
VSTYNGDTNYAQKFQGRVTVTTDTSTSTAYMELRSLRSEDTAVYYCARVLG
YYDSIDGYYYGMDVWGQGTTVTVSS (SEQ ID NO 7) and a variable light amino acid
sequence: QSVLTQPPSLSVAPGKTATFTCGGNNIGDKSVHWYRQKPGQAPVLVMYLDT
ERPSGIPERMSGSNFGNTATLTITRVEAGDEADYYCQVWDSGSDHWFGGGT KLTVLG (SEQ ID NO 8).
6. An antibody as claimed in any preceding claim, comprising a heavy chain
of SEQ ID NO: 9 and a light chain of SEQ ID NO: 10. 7. An antibody as
claimed in any preceding claim, comprising two heavy chains of SEQ ID NO: 9
and two light chains of SEQ ID NO: 10. 



8. A neutralizing human FGFR-3-binding fragment of the antibody of any of
claims 1-7. 9. An isolated antibody or a fragment thereof, wherein said
antibody competes for binding to the extracellular domain of FGFR-3 in a
competition ELISA assay with a competing antibody according to any one of
claims 5 to 8, wherein said competingantibody binds FGFR-3 with a KD of
about 1 x 10-8 M or less at room temperature (20-25C). 10. The antibody of
claim 9 that specifically binds to mutant FGFR-3. 11. A pharmaceutical
composition comprising an antibody or fragment, as claimed in any one of
claims 1-9 and a pharmaceutically acceptable carrier, diluent or excipient.
12. A product containing an antibody or fragment, according to any one of
Claims 1-9, and an additional anti-cancer agent for treatment in
combination for simultaneous, separate or sequential use in therapy. 13. An
antibody or fragment as claimed in any one of claims 1-9 for use as a
medicament. 14. An antibody or fragment as claimed in any one of claims
1-9, for use in the treatment of cancer. 15. An antibody or fragment as
claimed in claim 13, wherein the cancer is bladder or multiple myeloma. 16.
An antibody or fragment as claimed in claim 14 together with another agent.
17. The antibody of claim 16 further comprising administering
simultaneously, separately, or sequentially an effective amount of another
agent to the patient. 18. The antibody of claim 17, wherein the agent is
cisplatin. 19. A pharmaceutical composition comprising a compound according
to any one of claims 1-18 together with a pharmaceutically acceptable
carrier and optionally other therapeutic ingredients. 




