
1 MODIFIED SOLUBLE FGF RECEPTOR Fc FUSIONS WITH
IMPROVED BIOLOGICAL ACTIVITY Field of the Invention
and Introduction 5 The invention relates to modified
soluble FGF receptor Fc fusions comprising a fusion of
a soluble fragment or domain of the FGF receptor with
an Fe region of an immunoglobulin, having improved
biological activity, compositions containing them, and
method of producing such modified soluble FGF receptor
Fc fusion molecules. 10Particularly, the modified
soluble FGF receptor Fc fusions have improved anti-
angiogenic activity and anti-tumoral
antibody-dependent cell mediated cytotoxicity
activities, namely ADCC (antibody-dependent cellular
cytotoxicity) and/or CDC (complement-dependent
cytotoxicity ), and are thus useful in the treatment
of cancer, metastatic tumors and for reducing tumor
growth in a subject. The invention further 15relates
to methods of inhibiting tumor growth and methods for
the treatment or prevention of pathological situations
including, but not limited to, breast cancer,
melanoma, leukemia, brain metastases, renal cancer,
primary melanoma, primary colon cancer, primary
bladder cancer, infantile hemangioma, ovarian cancer,
prostate cancer and lung cancer. 20 Background of and
Relevance of the Invention Angiogenesis, i.e., the
formation of new blood vessels from pre-existing ones,
involves a complex coordination of endothelial cell
proliferation, migration, basement membrane 25
degradation and neovessel organization (Ji et at,
1998, FASEB J. 12:1731-1738). The local, uncontrolled
release of angiogenic growth factors and/or
alterations of the production of natural angiogenic
inhibitors, with a consequent alteration of the
angiogenic balance (Flanahan et al, 1996, Cc//. 86:
353-64) are responsible for the uncontrolled
endothelial cell proliferation that takes place during
tumor 30 neovascularization and in
angiogenesis-dependent diseases (Folkman, 1995, Nat
Med. 1:27-31). Numerous natural inducers of
angiogenesis have been identified, including members
of the vascular endothelial growth factor (VEGF)
family, angiopoietins, transforming growth factor-a
and -13 (TGF-a and 41), platelet-derived growth
factors (PDGF), tumor  35 necrosis factor- a (TNF- a),
interleukins, chemokines, and the members of the
fibroblast growth factor (FGF) family These potent
angiogenic factors are often over-  2 expressed by
tumor tissues (Presta, 2005, Cytokine & Growth Factors
Reviews. 16: 159-178; Grose, 2005, Cytokine & Growth
Factors Reviews. 16:179-186). Indeed, FGFs, and more
specially FGF2, are over-expressed in numerous human
cancer including melanoma (Halaban, 1996, Semin Onco/.
23:673-81; Hanada, 2001, 5Cancer Res. 61: 5511-5516),
leukemia (Krejci eta!, 2001 Leukemia. 15:228137,
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eta!, 2003, Cancer Res. 63: 7241-7246) renal cancer
(Hanada, 2001, Cancer Res. 61: 5511-5516), colon
cancer (Tassi, 2006, Cancer Res. 66:1191-1198),
ovarian cancer (Whitworth at al, 2005, Clin Cancer
Res. 11:4282-4288, Gan at al, 2006, Pharm Res.
23:1324-31), prostate cancer (Aigner eta!, 2002 Onco
gene, 21:5733-42; Kwabi-Addo 10 at al, 2004, Endocr
Relat Cancer 11:709-24) and lung cancer (Takanami
eta!, 1996, Pathol Res Pract. 192:1113-20; Volm et a!,
1997, Anticancer Res. 17:99-103; Brattstrom eta!,
1998, Anticancer Res. 18: 1123-1127). In addition,
FGF2 over- expression can be correlated with a
chemoresistance in certains cancers including bladder,
breast, head and neck cancers (Gan eta!, 2006, Pharm
Res. 231324-31). 15 With respect to FGF family
members, as FGFs secreted by tumor cells have
affinities for the glycosaminoglycan side-chains of
cell surface and matrix proteoglycans these secreted
FGFs are most likely sequestered nearby tumor cells
forming FGF reservoirs. This particularity makes FGF
addressing a good strategy to direct an active
molecule that needs a target molecule stably expressed
and easily accessible. 20 Various antibody-based
products are currently used as therapeutic drugs and
several monoclonal antibodies (mAbs) are now approved
in various therapeutic areas such as oncology,
inflammation, infectious disease and cardiovascular
disease. These mAbs induce tumor cells killing by
multiple mechanisms including recruitment of immune
system (Harris, 2004, Lancet Oncol, 5: 292-302). The
Fc moiety of mAbs is responsible 25 for these
immune-mediated effector functions that include two
major mechanisms: Antibody-Dependent Cell-mediated
Cytotoxicity (ADCC) and Complement-Dependent
Cytotoxicity (CDC). ADCC occurs when an mAb first
binds via its antigen-binding site to its target on
tumor cells, and then the Fc portion is recognized by
specific Fc receptors (FcR) on effector cells (i.e.
NK, neutrophiles, macrophages...) that attack the 30
target cell. CDC is a process where a cascade of
different complement proteins become activated when an
mAb binds to C1q leading to formation of C3b on the
surface of antibody-coated tumor cells near the site
of complement activation. The presence of C3b controls
formation of the C5-C9 membrane attack complex that
can insert into the membrane to lyse tumor cells
(Sharkey, 2007, CA Cancer J Clin, 56: 35 226-243). The
ability of mAbs to stimulate ADCC depends on their
isotype. IgG1 and IgG3 antibodies bind highly to FcRs,
while IgG4 and IgG2 antibodies bind weakly. CDC  3
capacitity of mAb also depends on mAb isotype. IgG3
and, to a lesser extent, IgG1 are the most effective
isotypes for stimulating the classic complement
cascade. IgG2 mAbs are less efficient in activating
the complement cascade, whereas IgG4 is unable to do
so (Strome, 2007, The Oncologist, 12:1084-1095). 5 The
use of a fusion protein that can have, as antibodies,
a dual functionality with a binding part exhibiting a
specific targeting and an effector part able to induce
the lysis of target cells by recruitment of immune
system, is one aspect of these therapeutic strategies.
In addition, to be useful in therapy, this molecule
would need to have 10 advantageous pharmacokinetic
properties PK. The Fe moiety can detectably increase
the serum half life of the modified soluble FGF
receptor Fc fusion, but there is still a need for
fusion protein with a longer serum half life. Finally,
if this fusion protein is to be used as a drug, it is
necessary that it is produced reliably, efficiently
and with appropriate productivity. 15 Thus there is a
need for a fusion protein with ADCC and/or CDC
activities targeting FGF for treatment of cancer,
metastatic tumors and for reducing tumor growth in a
subject, with improved PK features, and which can be
produced efficiently. 20 The applicants have now
discovered that soluble fusion proteins between
soluble FGF receptor part (binding or targeting
moiety) and Fc part (effector function moiety)
(sFGFR-Fc) that are modified to have a particular
glycan profile have in fact substantially improved
biological activities, including ADCC and/or CDC
activities, and may thus be used as efficacious
anti-angiogenic and anti-tumoral drugs, for the 25
treatment of uncontrolled cell growth or cancer. These
modified soluble fusion proteins have advantageous PK
properties due to their sialylation rate, and can be
produced with appropriate productivity and minimal
aggregation because of their glycosylation pattern. 30
Summary of the Invention The present invention is thus
directed to a modified soluble FGF receptor Fc
comprising a fusion of a soluble fragment or domain of
a FGF receptor with an Fc region of an immunoglobulin,
wherein at least the 5th N-glycosylation site of the
FGF 



35 receptor moiety is occupied, and wherein at most
45% of the N-glycans of the FGF receptor moiety have
no Sly' group. In addition, according to a further
preferred  4 embodiment of the invention, the 3rd,
4th, 61h and 7th N-glycosylation sites of the FGF
receptor moiety are occupied. Preferably, all
N-glycosylation sites are occupied. In a further
preferred embodiment, the average number of sialic
acid per N-glycan in the FGF receptor moiety of the
fusions of the invention is at least 0.9; even more
5preferably, it is at least 1.2. Each N-glycan
molecule of the modified soluble FGF receptor Fe
fusion according to the present invention comprises 3
mannose residues, on average 1.5 to 3.0 galactose
residues, 3.5 to 5 of N-acetylglucosamine, and 0.6 to
1 fucose residues. The present invention is also
directed to modified soluble FGF receptor Fe fusions
10 comprising a fusion of a soluble fragment or domain
of a FGF receptor with an Fc region of an
immunoglobulin, wherein all N-glycosylation sites are
occupied, and wherein at most 45% of the N-glycans of
the FGF receptor moiety have no sialyl group and
wherein the N-glycan of the Fc region is 60 to 100%
fucosylated. In one embodiment, the soluble fragment
or domain of the FGF receptor is the soluble 15 or
extracellular domain of FGF receptor 1 (5FGFR1) or of
FGF receptor 2 (sFGFR2). In another embodiment, the
soluble fragment or domain of the FGF receptor is the
soluble or extracellular domain of FGF receptor 1
isotype or variant IIIc (sFGFR1(111c)) or of FGF
receptor 2 isotype IIIc (sFGFR2(illc)). According to a
preferred embodiment, the modified soluble FGF
receptor Fc fusion is 20 encoded by a polynucleotide
having the nucleotide sequence as set forth in the SEQ
ID NO: 1, or a polynudeotide having at least 80%
identity with the nucleotide sequence of SEQ ID NO: 1.
In a further preferred embodiment, the modified
soluble FGF receptor Fc fusion of the invention has
the amino acid sequence as set forth in the SEQ ID NO:
2 or a sequence having at least 95%, 97%, 98%, or 99%
identity with the sequence as 25 set forth in SEQ ID
NO: 2. The modified soluble FGF receptor Fe fusion of
the invention has ADCC and/or CDC activity and is thus
useful for the treament of diseases such as cancer.
The present invention also relates to pharmaceutical
compositions comprising such modified soluble FGF
receptor Fc fusions. 30 The present invention further
relates to the combination of the modified soluble FGF
receptor Fc fusion with a chemotherapeutic agent or a
biotherapeutic agent with anti-tumoral andfor
anti-angiogenic properties. Another object of the
present invention is a method of treatment of cancer,
or a method of preventing or reducing tumor growth and
volume and metastatic tumors comprising 35
administering to a subject the modified soluble FGF
receptor Fc fusion of the present invention in a
therapeutically effective amount.  



5 Brief Description of the Figures Figure 1A and B
show maps of the expression vectors for SIAT6
(ST3GAL3) and B4GT1(B4GALT1), respectively. 5 Figure 2
A and B show the nucleic acid (SEQ ID No. 9) and amino
acid (SEQ ID No. 10) sequences of B4GT1(B4GALT1) for
expression from pXL4551       Figure 3 A and B show
the nucleic acid (SEQ ID No. 11) and amino acid (SEQ
ID No. 10 12) sequences of SIAT6 (ST3GAL3) for
expression from pXL4544 Figure 4 A corresponds to the
nucleic acid sequence of sFGFR2-Fc for expression from
pXL4410, pXL4429 or pXL4636 (SEQ ID N 1), Fig 4 B. to
the amino acid sequence of sFGFR2-Fc (the
N-glycosylation sites are indicated in ,bold type)
encoded 15 by pXL4410 pXL4429 or pXL4636 (SEQ ID N 2),
Fig 4 C to the amino acid sequence of sFGFR2 (SEQ ID N
4), Fig 4 D to the amino acid sequence of Fc (SEQ ID N
6), Fig 4 E to the amino acid sequence of the linker,
and Fig 4F to the amino acid sequence of the signal
peptide (SEQ ID N 8). It is the signal peptide
described for interleukin-2. It was observed that
fusion of this peptide upstream of the sequence 20
represented by SEQ ID No.2 leads to a secreted protein
with a homogeneous N-terminal amino acid sequence.
Figure 5 is a schematic representation of the strategy
used for constructing pXL4636, encoding sFGFR2-Fc and
Glutamine Synthetase 25 Figure 6 A and B show maps of
the expression vectors pXL4429 for sFGFR2-Fc and DHFR
and pXL4417 encoding neomycin resistance gene
Figure 7 is a graph showing the correlation between
the average number of sialic acid 30 per sFGFR2
N-glycan and clearance of sFGFR2-Fc in blood - Optimal
ratio > 1.2. preferred ratio > 0.9. Figure 8 shows
SDS-PAGE (non reducing conditions) of 1 pg of
sFGFR2-Fc incubated in the absence (-)or in the
presence (+) of PNGase F. M: molecular weight marker
35  6 Figure 9 shows the N-glycan position and
numbering in sFGFR2-Fc dimer. The numbering starts
from the N-terminal amino acid sequence of FGFR2
(FGFR2_HUMAN ) such that position N1 correspond to
Asn83, N2 to Asn123, N3 to Asn228, N4 to Asn241, N5 to
Asn 265, N6 to Mn 297, N7 to Asn318, N8 to Asn331. 5
Position N297 correspond to the Asn position on human
Fc (IgG1). Figure 10 is a graph showing the kinetics
of disappearance of protein sFGFR2-Fc (squares) in
blood over time up to 72 hours. 10 Figure 11 shows the
amount of recoveries of protein sFGFR2-Fc in plasma
and liver expressed in % of injected dose. 



Figure 12 is a graph of the A549 tumor volume analysis
after treatment up to day 40 (100 pg/mouse/admin:
triangles; 300 pg/mouse/admin: squares; 500
pg/mouse/admin: 15closed circles; PBS control: open
circles). Figure 13 is a graph of the A549 tumor
weight analysis after treatment at day 40. ,
Figure 14 is a graph of the H460 tumor volume analysis
after treatment up to day 22 20(treated group: closed
circles; PBS control group: open circles). Figure 15
is a graph of the H460 tumor weight analysis after
treatment at day 22.      Figure 16 is a graph of the
evaluation of the in vitro ADCC activity of 5FGFR2-Fc
on 25 H460 and A549 tumor cells. Figure 17 shows
graphs of the A549 tumor volume analysis when
implanted in three mouse strains, i.e. SCID (Fig.
17A), NOD/SCID (Fig. 178), and SCID/bg (Fig. 17C), up
to day 41 (sFGFR2-Fc 100 pg/mouse/admin: diamonds; PBS
control: open circles). 30 Figure 18 shows graphs of
the H460 tumor volume analysis when implanted in three
mouse strains, i.e. SCID (Fig. 18A), NOD/SCID (Fig.
188), and SCID/bg (Fig. 18C), up to day 22 (sFGFR2-Fc
100 pg/mouse/admin: diamonds; PBS control: open
circles). 35 Figure 19A shows a map of the plasmid
encoding sFGFR2-Fc (A265 in Fc), and Fig. 19B shows
the protein sequence of sFGFR2-Fc (A265 in Fc) (SEQ ID
No. 14).  7 Position 392 is the position of the
mutation in the Fc domain (Asp265A1a) and is
represented in bold type. Figure 20 is a graph showing
the H460 tumor volume analysis when implanted in nude
5 mouse strains up to day 23 (open circles: PBS
control; diamonds: sFGFR2-Fc 500 pg/mouse/admin; open
square: sFGFR2-Fc (A265Fc) 500 pg/mouse/admin). **:
p<0.01 vs control Anova & Newman-Keuls post test) 10
Detailed Description Throughout this disclosure,
applicants refer to journal articles, patent
documents, published references, web pages, sequence
information available in databases, and other sources
of information. One skilled in the art can use the
entire contents of any of 15 the cited sources of
information to make and use aspects of this invention.
Each and every cited source of information is
specifically incorporated herein by reference in its
entirety. Portions of these sources may be included in
this document as allowed or required. However, the
meaning of any term or phrase specifically defined or
explained in this disclosure shall not be modified by
the content of any of the sources. The 20 description
and examples that follow are merely exemplary of the
scope of this invention and content of this
disclosure. One skilled in the art can devise and
construct numerous modifications to the examples
listed below without departing from the scope of this
invention. 25 The present invention relates to soluble
protein fusions comprising domains of FGF receptors.
The invention generally encompasses FGF receptor
fragments, domains, and especially soluble or
extracellular domains. The extracellular domain of the
FGF receptor is linked to an appropriate fusion
partner, such as an immunoglobulin Fc unit. Therefore,
in the broadest sense, the modified soluble FGF
receptor fusions of the 30 invention can be FGF
receptor (FGFR) proteins, fragments, domains,
extracellular domains, soluble domains, and any of
these linked to a fusion partner, especially an Fc
region fusion partner.    This applicant has found
that a modified soluble FGF receptor Fc fusion
comprising a fusion of a soluble domain of a FGF
receptor with an Fc region of an immunoglobulin 35
wherein at most 45% of the N-glycans have no slaty'
group have advantageous 



8 properties. Advantages of the sialylation pattern of
the modified soluble FGF receptor Fc fusion of the
invention include a better pharmacokinetic profile and
an improved resistance to cleavage in vivo. 5
Typically N-glycans are attached cotranslationally
through specific asparagine (Asn) residues. The
consensus sequence Asn-X-Ser/Thr (where X is any amino
acid except Pro) is essential but not sufficient in
that local secondary structure may determine addition
(Jefferis et at, 2006, Nature Biotechnology 24:1241).
Several factors are believed to account for unoccupied
N-glycosylation sites (Jones et at, 2005, 10
Biochimica at Biophysica Acta 1726: 121). Several
N-glycosylation sites are present within the soluble
FGF receptors of the invention. For example, there are
8 Nglycosylation sites in the extracellular domain of
FGFR2Illc (see Fig. 9). The N-glycans contain a
conserved oligosaccharide core linked to Asn. This
core is composed of three mannose (Man) and two
N-acetylglucosamine (GIcNAcs) monosaccharide residues.
15 Additional GIGNAcs are normally linked to
131,2-linked to the a6 Man or a3 Man, while the
N-acetylneuraminic acid (NeuAca2,6), galactose
(Galp1,4), fucose (Fuca1,6) and bisecting GIcNAc
(01,4) can be present or absent (Jefferis et at, 2006,
Nature Biotechnology 24:1241). 20 The applicant has
demonstrated that the presence of a N-glycan on the
5th Nglycosylation site from the N-terminus of the
FGFR moiety confers advantageous properties for
productivity and low aggregation, as shown in the
Experimental Examples. In particular, in the absence
of glycosylation on this particular site, productivity
drops dramatically, while aggregation is increased. In
addition, the 25 presence of this N-glycan was found
to be necessary for FGF binding. The present invention
is thus directed to a modified soluble FGF receptor Fc
fusion comprising a fusion of a soluble domain of a
FGF receptor with an Fc region of an immunoglobulin,
wherein at least the 5th N-glycosylation site of the
FGF receptor 30 moiety is occupied, and at most 45% of
the N-glycans of said FGF receptor moiety have no
sialyl group.    According to a further embodiment of
the invention, the 3rd, 4th, 6th and 7th
Nglycosylation sites of the FGF receptor moiety are
occupied. When at least 7 of the N35 glycosylation
sites of the FGF receptor moiety are glycosylated, the
fusion of the  9 invention has even better properties
as regards productivity and low aggregation. Thus, in
another aspect, the invention is directed to a fusion
of a soluble fragment or domain of a FGF receptor with
an Fe region of an immunoglobulin, wherein at least 7
Nglycosylation sites are occupied and at most 45 % of
the N-glycans of the FGF receptor 5Fe fusion have no
sialyl group. In a specific embodiment of the
invention, all the N- glycosylation sites are
occupied. In another aspect, the modified soluble FGF
receptor Fe fusion of the invention has an average
number of sialic acid per N-glycan of the FGF receptor
moiety is at least 0.9, i.e. this number can be 0.9 or
any value above 0.9. In a preferred embodiment, the 10
modified soluble FGF receptor Fe fusion of the
invention has an average number of sialic acid per
N-glycan of at least 1.2. Such a ratio was found by
the applicant to ensure a maximized concentration in
the blood of the soluble FGF receptor fusion of the
invention, that would be comparable to the optimal
concentration in the blood found for Fe molecules. 15
The present invention is further directed to a
modified soluble FGF receptor Fe fusion comprising a
fusion of a soluble fragment or domain of a FGF
receptor with an Fc region of an immunoglobulin,
wherein all N-glycosylation sites are occupied, and
wherein at most 45% of the N-glycans of the FGF
receptor moiety have no sialyl group and wherein the
N-glycans of the Fe region are not fucosylated. In
another embodiment, 20the modified soluble FGF
receptor Fe fusion of the invention is partially
fucosylated, 



e.g., 0 to 60 % fucosylated. In yet another
embodiment, the modified soluble FGF receptor Fe
fusion of the invention is entirely fucosylated. In a
preferred embodiment, the modified soluble FGF
receptor Fe fusion of the invention is 60 to 100%
fucosylated. In a further preferred embodiment, each
N-glycan molecule of the modified soluble 25 FGF
receptor Fc fusion according to the present invention
further comprises 3 mannose residues, and a mean of
1.5 to 3.0 galactose residues, 3.5 to 5 of
Nacetylglucosamine per molecule of glycan, and 0.6 to
1 fucose residues. According to the invention, the
modified soluble FGF receptor Fe fusion binds FGF
ligand with high affinity. For example, said fusion
binds FGF2 with a ND value 30 measured by BiacoreTm
comprised between 1 and 5 nM. In a preferred
embodiment of the invention, the KD value of said
fusion for FGF2 measured by Biacorelm is around 1.5
nM.    Such modified fusions as described above are
useful as potent and therapeutically effective
inhibitors of tumor growth. Indeed the applicant has
demonstrated that the 35modified soluble FGF receptor
Fe fusions of the invention are capable of inhibiting
10 tumor growth in vivo. Moreover, said modified
soluble FGF receptor Fc fusions of the invention are
capable of triggering ADCC and/or CDC responses both
in vitro and in vivo. As effective ADCC and/or CDC
mediating molecules, these compounds are especially
useful to treat FGF-overexpressing cancerous tumors. 5
The FGFR sequences used for the FGFR compounds, full
length or fragments of an FGFR, synthetic FGFR
sequences, extracellular domains, soluble domains, or
fusions of these, can be selected from any available
or known sequences. FGFR belongs to the tyrosine
kinase family of receptors and to the immunoglobulin
(Ig) supergene 10 family. In transmembrane forms of
the receptor, the tyrosine kinase domain is
intracellular and the IQ-like domains are
extracellular. Both transmembrane and secreted forms
bind FGF. There are at least four genes that encode
FGFRs that have a common structure of two or three
extracellular immunoglobulin (Ig)-like loops (Igl-
VII) and one intracellular tyrosine kinase domain.
Alternative splicing products are also 15known, from
exons encoding the extracellular region, resulting in
multiple receptor forms. The third Ig-like loop leads
to at least three receptor variants and two
membrane-spanning forms are produced by alternative
splicing of two exons (Mb and (11c) encoding the
second half of loop III. For example, a selective
polyadenylation site preceding exons IIlb and Ilfc is
used to produce a soluble form of FGFR1 (111a). In 20
humans and mice, the IgIlla splice variant of FGFR1
encodes a protein that apparently has no hydrophobic
membrane-spanning domain and may therefore be a
secreted or soluble form of the receptor. The FGFR
compounds may also utilize sequences from FGFR1
(Protein locus on NCBI, NP_075598); FGFR2 (Protein
locus on NCB!, NP_000132); FGFR3 (Protein locus on
NCB!, P22607); and FGFR4 (Protein locus on 25 NCB!,
NP_002002) (Kiefer et at, 1991, Growth Factors
5:115-127). Soluble forms of FGF receptors, comprising
the extracellular domains, have also been discussed in
U.S. Pat. Nos. 5,288,855; 6,656,728; WO 91/00916; WO
92/00999; WO 00/46380; WO 2005/016966; WO 20051113295;
WO 2006/113277; WO 2007/014123; 30 and European Patent
529 076. The FGFR fragments, domains, or soluble or
extracellular domains as used in the invention may
include the fragment of an FGFR that is extracellular
in its native form or consists of all or part of the
naturally secreted form. Furthermore, the FGFR
sequences as used in this invention can be those
specifically described or listed and sequences having
about 98%, 97%, 96%, 95%, 



35 94%, 93%, 92%, 91%, or 90% amino acid sequence
identity over the full length of the polypeptide
sequence described or depicted, or having about 95%,
90%, 85%, 80%, or  11 75% nucleic acid sequence
identity over the polypeptide encoding region for
nucleic adds encoding the FGFR sequences of the
invention. The fragment or domain could also include
additional amino acids or other regions of the FGFR as
long as these additional amino acids or regions do not
prevent or significantly reduce the ability of the 5
FGFR compound to be used as described in this
invention. A polypeptide or fusion protein consisting
essentially of a FGFR domain or fragment may contain
other amino acids as long as the ability to be
expressed in a mammalian cell and bind to FGF are
retained, and optionally, in addition, as long as the
ability to reduce cell growth or reduce
vascularization is retained. 10 In one embodiment, the
soluble fragment or domain of the FGF receptor is the
soluble or extracellular domain of FGF receptor 1
(sFGFR1) or FGF receptor 2 (sFGFR2). The fragments of
FGFR1 and FGFR2 selected can have one or more of the
following mutations, an N-terminal deletion; of 1-7
amino acids; or N-term substitution; a deletion of the
loop1 sequence; a deletion of the acidic box sequence.
Polynucleotides 15 encoding amino acid sequence
mutants can be prepared by a variety of methods known
in the art, including, but not limited to,
oligonucleotide-mediated (or site- directed)
mutagenesis, PCR mutagenesis and cassette mutagenesis
of an earlier prepared mutant or a non-mutant version
of the molecule of interest (see, e.g., Kunkel, 1985,
Prot Nat/ Mad Sci USA 82:488). 20 In another
embodiment, the soluble fragment or domain of the FGF
receptor is the soluble or extracellular domain of FGF
receptor 1 isotype Illc (sFGFR1(111c)) and FGF
receptor 2 isotype Illc (sFGFR2(111c)). Preferred
embodiments include soluble fragment or domain of the
FGF receptor 2 isotype or variant Illc encoded by a
polynucleotide having the sequence of SEQ ID NO: 25 3,
and/or having the amino acid sequence of SEQ ID NO: 4
or a sequence with at least 95%, 97%, 98%, or 99%
identity with the SEQ ID NO: 4. According to this
latest embodiment, the modified soluble FGF receptor
Fc fusion (sFGFR2-Fc) of the present invention
advantageously has a high affinity for its natural
ligand FGF2 or high KD value of the order of the
nanomolar, comprised between 1 and 30 5 nM and more
precisely around 1.5 nM. Specific examples of
immunoglobulin domains include, but are not limited
to, the Fc region of an immunoglobulin molecule; the
hinge region of an immunoglobulin molecule; the CH.,
region of an immunoglobulin molecule; the CH2 region
of an 35immunoglobulin molecule; the CH3 region of an
immunoglobulin molecule; the CH4  12 region of an
immunoglobulin molecule; and the light chain of an
immunoglobulin molecule, and humanized variants of any
of these The sequences for these regions are also
available to one of skill in the art (see, for
example, Huck at at, 1986, Nucleic Acids Res.
14:1779). 5 



As used in the specification and claims,
aimmunoglobulin Fc region or Fc" means the
carboxyl-terminal portion of an immunoglobulin heavy
chain constant region. The Fc regions are particularly
important in determining the biological functions of
the immunoglobulin and these biological functions are
termed effector functions. As known 10 in the art, the
heavy chains of the immunoglobulin subclasses comprise
four or five domains: IgM and IgE have five heavy
chain domains, and IgA, IgD and IgG have four heavy
chain domains. The Fc region of IgA, IgD and IgG is a
dimer of the hinge-CH2-- CH3 domains, and in IgM and
IgE it is a dimer of the hinge-CH2--C13-CH4 domains.
Further the CH3 domain of IgM and IgE is structurally
equivalent to the CH2 domain of 15 IgG, and the CH4
domain of IgM and IgE is the homolog of the CH3 domain
of IgG (see, W. E. Paul, ed., 1993, Fundamental
Immunology, Raven Press, New York, New York). Any of
the known Fe regions would be useful as the Fc region
in the modified soluble FGF receptor Fc fusions of the
invention. 20 In one embodiment, the gene encoding the
Fe region of human IgG (Fcy) is obtained by reverse
transcription and PCR using RNA prepared from human
leukocytes and appropriate 5' and 3' primers. The
resulting DNA fragments contain complete sequences of
the hinge, CH2, and CH3 domains of IgG and can be used
as the template to generate variants in which certain
amino acids are substituted, as known in 25the art. A
primer encoding a peptide linker, including an
optional restriction enzyme site, can be incorporated
into the PCR process. The resulting DNA fragments are
inserted into a holding vector and confirmed by DNA
sequencing. Preferably, the Fc region of
immunoglobulin gamma-1 is used, which includes at
least 30part of the hinge region, CHI region, CH2
region, and CH3 region. In addition, the Fc region of
immunoglobulin gamma-1 can be a CHI-deleted -Fc or a
CH2-deleted-Fc, and includes a part of a hinge region
and a CH3 region wherein the CHI and/or CH2 region has
been deleted. A CH2-deleted7Fc has been described by
Gillies at al., (1990, Hum. Antibod. Hybridomas,
1:47). 35  13 polynucleotide having the sequence of
SEQ ID NO: 5, and/or the amino acid sequence as set
forth in SEQ ID NO: 6 or a sequence with at least 95%
identity with SEQ ID NO: 6. However, Fc regions from
the other classes of immunoglobulins, IgA, IgD, IgE,
and IgM, would also be useful as the Fc region. 5
Further, deletion constructs of these Fc regions, in
which one or more of the constant domains are deleted,
may be prepared. One of ordinary skill in the art
could prepare such deletion constructs using well
known molecular biology techniques. In addition, the
Fc region used can be one that has about 99%, or about
98%, or about 95%, or 10 about 90%, or about 85%, or
about 80%, or about 75% amino acid identity to that
shown in SEQ ID NO:6. Specific mutations as compared
to SEQ ID NO: 6 that can be selected from and used
individually or in any combination are: a deletion or
substitution of one of the Cys within 15 the first 20
N-term amino acids; a deletion of Cys at position Sin
SEQ ID NO: 6; or a substitution of Cys at position 5.
The Fc region sequence chosen can detectably increase
the serum half life of the modified soluble FGF
receptor Fc fusion. The modified soluble FGF receptor
Fc fusion of the invention may comprise a hinge or 20
a spacer region can be used between the soluble
receptor part and the Fc region, (Ashkenazi et al.,
1997, Current Opinion in Immunology, 9:195-200).
Examples include a flexible peptide linker of about 20
or fewer amino acids in length. More preferably, the
peptide linker may be at least three amino acids in
length, and/or a peptide linker comprising two or more
of the following amino acids: glycine, serine,
alanine, and 25 threonine. In a preferred embodiment,
the peptide linker does not include a protease
cleavage site. Most preferred linker is SAL
(Ser-Ala-Leu). 



The present invention also provides for the
construction of polynucleotides encoding the modified
soluble FGF receptor Fc fusion according to the
present invention as well 30 as a vector capable of
expressing the modified soluble FGF receptor Fc fusion
when introduced into an appropriate host cell.
According to the preferred embodiment, the
polynucleotide encoding the modified soluble FGF
receptor Fc fusion has the sequence of SEQ ID NO: 1;
or a sequence sharing at least 80% identity with SEQ
ID NO: 1. As used herein, "vector" is understood to
mean any nucleic acid comprising a nucleotide
35sequence of interest and capable of being
incorporated into a host cell, and optionally to
express an encoded protein or polypeptide. Vectors
include linear nucleic acids,  14 plasmids, phagemids,
cosmids and the like, all within the knowledge of a
person skilled in the art. Polynucleotides encoding
the FGFR or fusion compound of the invention, as well
as vectors containing these nucleic acids and host
cells wherein these vectors have been introduced, are
also specifically incorporated into the scope of the
invention. 5 Most preferably, the fusion molecules of
the invention are encoded by DNA comprising an
extracellular domain of an FGFR fused at the C
terminus to the Fcy1 region of the human
immunoglobulin yl gene. The Fcyl region of the
immunoglobulin yl gene includes at least a portion of
the hinge domain and CH3 domain, or at least a portion
of 10 the hinge domain, CH2 domain and CH3 domain. The
DNA encoding the chimeric polypeptide molecules
according to the present invention can be in its
genomic configuration or its cDNA configuration.
Signal peptides may be used to efficiently initiate
the transport of a protein across the membrane of the
endoplasmic reticulum. Signal sequences have been well
characterized in the art and are known typically to 15
contain 16 to 30 amino acid residues, although other
sizes are possible. A detailed discussion of signal
peptide sequences is provided by von Heijne (1986,
Nucleic Acids Res., 14:4683). According to a preferred
embodiment, the signal peptide is taken from
Interleukin-2 signal peptide (SEQ ID No. 8) as known
in the art. The applicant has observed that fusing
this peptide to an extracellular domain of an FGFR
leads to a 20 secreted protein with a homogenous
N-terminal amino acid sequence, which is not the case
when the endogenous FGFR signal peptide is used. An
expression vector containing the coding sequences of
the modified soluble FGF receptor Fc fusion of the
invention placed under the control of appropriate 25
transcriptional and translational regulatory sequences
can be constructed by recombinant DNA technology as
known in the art. Such expression vector is introduced
into a host cell by any technique known to the person
skilled in the art. The resulting vector-containing
cell is then grown to produce a modified soluble FGF
receptor Fc fusion or fragment thereof, using any
technique known to the person skilled in the art. 30
According to the invention, a variety of expression
systems may be used to express the modified soluble
FGF receptor Fc fusion molecules. In one aspect, such
expression systems represent vehicles by which the
coding sequences of interest may be produced and
subsequently purified, but also represent cells which
may, when 35 transiently transfected with the
appropriate nucleotide coding sequences, express a
modified soluble FGF receptor Fc fusion molecule of
the invention in situ. Mammalian  



15 cells are commonly used for the expression of a
recombinant modified soluble FGF receptor Fc fusion
molecule, especially for the expression of whole
recombinant modified soluble FGF receptor Fc fusion
molecule. For example, mammalian cells such as HEK.293
or CHO cells, in conjunction with a vector, containing
the expression signal 5 such as one carrying the major
intermediate early gene promoter element from human
cytomegalovirus, are an effective system for
expressing the modified soluble FGF receptor Fc
fusions of the invention (Foecking et aL, 1986, Gene
45:101; Cockett et al., 1990, Si/Technology 8:2). 10In
addition, a host cell is chosen which modulates the
expression of the inserted sequences or modifies and
processes the gene product in the specific fashion
desired. Such modifications (e.g., glycosylation) and
processing of protein products may be important for
the function of the protein. Different host cells have
features and specific mechanisms for the
post-translational processing and modification of
proteins and 15 gene products. Appropriate cell lines
or host systems are chosen to ensure the correct
modification and processing of the expressed modified
soluble FGF receptor Fc fusion of interest. Hence,
eukaryotic host cells which possess the cellular
machinery for proper processing of the primary
transcript, glycosylation of the gene product may be
used. Such mammalian host cells include, but are not
limited to, CHO, COS, HEK293, 20 313 or myeloma cells.
The host cell may be co-transfected with two or more
expression vectors, including the vector expressing
the protein of the invention. For example, a host cell
can be transfected with a first vector encoding a
modified soluble FGF receptor Fc fusion polypeptide,
as described above, and a second vector encoding a
glycosyftransferase polypeptide. Alternatively, the
second vector could express a small 25interfering RNA
against a glycosyltransferase. For long-term,
high-yield production of recombinant proteins, stable
expression is preferred. In one embodiment of the
invention, cell lines which stably express the
modified soluble FGF receptor Fc fusion molecule may
be engineered. Rather than 30using expression vectors
which contain viral origins of replication, host cells
are transformed with DNA under the control of the
appropriate expression regulatory elements, including
promoters enhancers, transcription terminators,
polyadenylation sites, and other appropriate sequences
known to the person skilled in art, and a selectable
marker. Following the introduction of the foreign DNA,
engineered cells may 35 be allowed to grow for one to
two days in an enriched media, and then are moved to a
selective media. The selectable marker on the
recombinant plasmid confers resistance  16 to the
selection and allows cells to stably integrate the
plasmid into a chromosome and be expanded into a cell
line. A number of selection systems may be used
according to the invention, including but 5not limited
to the Herpes simplex virus thymidine kinase (VVigler
etal., 1977, Cell 11:223), hypoxanthine-guanine
phosphoribosyltransferase (Szybalska etal., 1992, Proc
Natl Acad Sci USA 48:202), glutamate synthase
selection in the presence of methionine sulfoximide
(Adv Drug Del Rev, 2006, 58: 671, and website or
literature of Lonza Group Ltd.) and adenine
phosphoribosyltransferase (Lowy et at, 1980, Cell 



1022:817) genes in tk, hgprt or aprt cells,
respectively. Also, antimetabolite resistance can be
used as the basis of selection for the following
genes: dhfr, which confers resistance to methotrexate
(Wigler et at, 1980, Proc Nat! Aced Sci USA 77:357);
gpt, which confers resistance to mycophenolic acid
(Mulligan et at, 1981, Proc Natl Aced Sal USA
78:2072); neo, which confers resistance to the
aminoglycoside, G-418 (Wu et at, 1991, 15 Biotherapy
3:87); and hygro, which confers resistance to
hygromycin (Santerre et aL, 1984, Gene 30:147).
Methods known in the art of recombinant DNA technology
may be routinely applied to select the desired
recombinant clone, and such methods are described, for
example, in Ausubel et al., eds., Current Protocols in
Molecular Biology, John Wiley & Sons (1993). The
expression levels of a modified soluble FGF receptor
20 Fc fusion molecule can be increased by vector
amplification. When a marker in the vector system
expressing a modified soluble FGF receptor Fc fusion
is amplifiable, an increase in the level of inhibitor
present in the culture will increase the number of
copies of the marker gene. Since the amplified region
is associated with the gene encoding the modified
soluble FGF receptor Fc fusion of the invention,
production of 25 said modified soluble FGF receptor Fc
fusion will also increase (Crouse et at, 1983, Mo/
Cell Bio/ 3:257). A number of factors are known to the
person skilled in the art to influence the
glycosylation level of a glycoprotein. For example,
modified mammalian host cells can 30 be used to alter
the glycosylation profile of modified soluble FGF
receptor Fc fusion by increasing or diminishing the
expression of glycosyltransferase Such modified
mammalian host cells include, but are not limited to,
CHO, COS, HEK293, PER.C6, 3T3, Y13210 and myeloma
cells (Stanley et at, 1986, Archives of Biochemistry
and Biophysics, 249:533; Mod et at, 2006,
Biotechnology and Bioengineering 94:68; 35 Chitlaru et
at, 1998, Biochem. J. 336:647; Umana et at, 1999
Nature Biotechnology 17:176). It is also known to the
person skilled in the art that bioprocess factors
affect  17 glycoprotein oligosaccharide biosynthesis
(Goochee at at, 1994, Cuff Opin Biotechnol. 5:546).
The effect of cell culture conditions, such as glucose
or ammonium ions concentration, pH, serum, and the
effects of other bioprocess factors, such as cell
growth rate, cultivation time, influence N-linked
glycosylation (Biotechnol. Bioeng. 539:327 (1993);
Biotechnol. Bioeng. 68:370 (2000); Si/technology
11:720 (1993); Cytotechnology 17:13 (1995); Biochem J.
272:333 (1990)). It is also known that in addition to
the host cells and the bioprocess factors, the
oligosaccharide processing is influenced by the local
environment at each N-glycosylation site pending on
the local glycoprotein environment. Site-to-site
differences may be extensive as was observed 10 with
t-PA or may involve more subtle differences in
branching and terminal processing as observed for the
three N-glycosylation sites of EPO (Goochee eta!,
1991, Biolrechnology 9: 1347). After it has been
produced, a modified soluble FGF receptor Fe fusion of
the invention 15 may be purified by any method known
in the art for purification of an immunoglobulin
molecule, for example, by chromatography (e.g., ion
exchange, affinity, particularly by Protein A affinity
for Fc after and so on), centrifugation, differential
solubility or by any other standard technique for the
purification of proteins. Quantitative sialic acid
identification (N-acetylneuraminic acid residues),
carbohydrate 20 composition analysis and quantitative
oligosaccharide mapping of N-glycans in the purified
modified soluble FGF receptor Fe fusion proteins can
be performed essentially as described previously
(Saddic et at Methods Mol. Biol. 194:23-36 (2002) and
Anumula at at Glycobiology 8:685-694 (1998)). 



25 Fusion proteins incorporating soluble FGF receptor
domains can be produced by methods familiar to those
in the art for any other mammalian, expressable or
biologically active fusion, mutatis mutandis. For
example, methods reported to combine the Fc regions of
IgG with the domains of cytokines and soluble
receptors can be adopted to design and produce the
FGFR compounds of the invention (see, for 30 example,
Capon at at, Nature, 337:525-531 (1989); Chamow at at,
Trends Biotechnol., 14:52-60(1996); U.S. 5,116,964,
5,349,053 and 5,541,087). Other examples of
receptor-Ig fusion proteins that can be adopted
include those of U.S. 5,726,044; 5,707,632; and
5,750,375. Because FGF receptor extracellular domains
share a significant degree of homology to the
immunoglobulin gene family and the FGFR
35extracellular domain contains 19-like segments, the
use of Fc regions is especially preferred. In one
example, the fusion is a homodimeric protein linked
through cysteine  18 residues in the hinge region of
IgG Fe, resulting in a molecule with similar
characteristics to an IgG molecule. One advantage to
using an Fe region is extended circulating half-life.
In addition, the glycosylation modifications of the
modified soluble FGF receptor Fe fusion proteins of
the invention lead to improved pharmacokinetic
5properties, as the fusions of the invention exhibit
in vivo pharmacokinetic profiles comparable to human
IgG of a similar isotype. A further embodiment of the
present invention provides a method for making a
modified soluble FGF receptor Fc fusion protein
comprising a FGFR fragment or domain, a 10 flexible
peptide linker, and a human IgG Fe variant, which
method comprises: (a) generating a CH-derived cell
line; (b) growing the cell line under conditions such
that the recombinant fusion protein is expressed; and
(c) purifying the expressed protein from step (b). In
this case, preferably, the flexible peptide linker
comprising at least about 3 amino acids between the
soluble FGF receptor and the human IgG Fc variant 15
comprises two or more amino acids selected from the
group consisting of glycine, serine, alanine, and
threonine. In additional and related embodiments, the
linker peptide is not present or is only one amino
acid in length. In a preferred embodiment, the peptide
linker does not include a protease cleavage site. The
most preferred linker is SAL (Ser-Ala-Leu). 20
Preferably, the modified soluble FGF receptor fusion
protein is produced in CHO cells in a suspension mode
as described in the Examples herein. As shown in the
Examples herein, the modified soluble FGF receptor Fe
fusions of the 25 present invention have anti-tumoral
activity, at least through induction of ADCC and/or
CDC responses, and are thus useful in the treatment of
metastatic tumors and diseases such as cancer. One
aspect of the invention is thus directed to a modified
soluble FGF receptor Fe fusion as described above with
ADCC and/or CDC activities. 30 Of special interest are
modified soluble FGF receptor Fe fusions with enhanced
ability to mediate cellular cytotoxic effector
functions such as ADCC. Such proteins may be obtained
by making single or multiple substitutions in the Fe
region of the molecule, thus altering its interaction
with the Fc receptors. Methods for designing such
mutants can be found for example in Lazar et at (2006,
Proc. Nail Acad. ScL U.S.A. 103(11): 



35 4005-4010) and Okazaki etal. (2004, J. Mot Biol.
336(5):1239-49). See also WO 031074679, WO
2004/029207, WO 2004/099249, W02006/047350, WO
2006/019447,  19 WO 20061105338, WO 2007/041635. It is
also possible to use cell lines specifically
engineered for production of improved modified soluble
FGF receptor Fc fusions. In particular, these lines
have altered regulation of the glycosylation pathway,
resulting in modified soluble FGF receptor Fc fusions
which are poorly fucosylated or even totally 5
defucosylated. Such cell lines and methods for
engineering them are disclosed in e.g. Shinkawa at at
(2003, J. Biol. Chem. 278(5): 3466-3473), Ferrara et
at (2006, J. Blot Chem. 281(8): 5032-5036; 2006,
Biotechnot Bioeng. 93(5): 851-61), EP 1331266, EP
1498490, EP 1498491, EP 1676910, EP 1792987, and WO
99/54342. 10Methods of inhibiting tumor growth in a
subject, and methods for the treatment or prevention
of metastasis in a subject, cOmprising administering
an efficient amount of such modified soluble FGF
receptor Fc fusions as described above, are an aspect
of the invention. The invention thus also relates to
the modified soluble FGF receptor Fc fusion as
described above as a medicament. The present invention
also relates to the 15 use of the modified soluble FGF
receptor Pc fusion as described above for the
preparation of a medicament for treating or inhibiting
tumor growth in a subject. Another aspect of the
invention relates to pharmaceutical compositions of
the modified soluble FOP receptor Pc fusion of the
invention. The pharmaceutical compositions of the
invention typically comprise the modified soluble FOP
receptor Pc fusion of the 20 invention and a
pharmaceutically acceptable carrier. As used herein,
"pharmaceutically acceptable carrier's includes any
and all solvents, buffers, salt solutions, dispersion
media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents, and the like
that are physiologically compatible. The type of
carrier can be selected based upon the intended route
of administration. In various embodiments, the
25carrier is suitable for intravenous,
intraperitoneal, subcutaneous, intramuscular, topical,
transdermal or oral administration. Pharmaceutically
acceptable carriers include sterile aqueous solutions
or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable
solutions or dispersion. The use of media and agents
for pharmaceutically active substances is well known
in the art. As detailed herebelow, 30 additional
active compounds can also be incorporated into the
compositions, such as anti-cancer and/or
anti-angiogenesis agents; in particular, the
additional active compound can be an anti-angiogenic
agent, a chemotherapeutic agent, or a low-molecular
weight agent. A typical pharmaceutical composition for
intravenous infusion could be made up to contain 250
ml of sterile Ringer's solution, and 100 mg of the
35combination. Actual methods for preparing
parenterally administrable compounds will be known or
apparent to those skilled in the art and are described
in more detail in for  20 example, Remington's
Pharmaceutical Science, 17th ed., Mack Publishing
Company, Easton, Pa. (1985), and the 18th and 19th
editions thereof, which are incorporated herein by
reference. 5 The modified soluble FGF receptor Fc
fusion of the invention can also be prepared with
carriers and controlled-release formulations,
including implants and microencapsulated delivery
systems. Biodegradable and biocompatible polymers can
be used, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, polylactic add and polylactic,
polyglycolic copolymers (PLG). Many methods for the 



10preparation of such formulations are generally known
to those skilled in the art. The modified soluble FGF
receptor Fc fusion in the composition preferably is
formulated in an effective amount. An "effective
amount" refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired
result, such as 15 modulation of FGF and/or FGFR
activities and induction of ADCC and/or CDC responses.
A "therapeutically effective amount" means an amount
sufficient to influence the therapeutic course of a
particular disease state. A therapeutically effective
amount is also one in which any toxic or detrimental
effects of the agent are outweighed by the
therapeutically beneficial effects. 20 For therapeutic
applications, the modified soluble FGF receptor Fc
fusions of the invention are administered to a mammal,
preferably a human, in a pharmaceutically acceptable
dosage form such as those discussed above, including
those that may be administered to a human
intravenously as a bolus or by continuous infusion
over a 25period of time, by intramuscular,
intraperitoneal, intracerebrospinal, subcutaneous,
intraarticular, intrasynovial, intrathecal, oral,
topical, or inhalation routes. The modified soluble
FGF receptor Fc fusions also are suitably administered
by intratumoral, peritumoral, intralesional, or
perilesional routes, to exert local as well as
systemic therapeutic effects. The intraperitoneal
route is expected to be particularly useful, for 30
example, in the treatment of ovarian tumors. Dosage
regimens may be adjusted to provide the optimum
response. For example, a single bolus may be
administered, several divided doses may be
administered over time, or the dose may be
proportionally reduced or increased. The compositions
of the 35invention can be administered to a subject to
effect cell growth activity in a subject. As used
herein, the term "subject" is intended to include
living organisms in which an FGF-  21 dependent cell
growth exists and specifically includes mammals, such
as rabbits, dogs, cats, mice, rats, monkey transgenic
species thereof, and humans. The modified soluble FGF
receptor Fc fusions and the pharmaceutical
compositions of 5 the invention are useful in the
treatment or prevention of a variety of cancers,
including (but not limited to) the following:
carcinoma, including that of the bladder, breast,
colon, head and neck, kidney, including renal cell
carcinoma, liver, lung, ovary, pancreas stomach,
cervix, thyroid and skin; including squamous cell
carcinoma ; hematopoietic tumors of lymphoid lineage,
including leukemia, acute lymphocytic leukemia, acute
10lymphoblastic leukemia, B-cell lymphoma, T-cell
lymphonta, Burkitt's lymphoma; hematopoietic tumors of
myeloid lineage, including acute and chronic
myelogenous leukemias and promyelocytic leukemia;
tumors of mesenchymal origin, including fibrosarcoma
and rhabdomyoscarcoma; other tumors, including
melanoma, seminoma, 



tetratocarcinoma, neuroblastoma and glioma; tumors of
the central and peripheral 15 nervous system,
including astrocytoma, neuroblastoma, glioma, and
schwannomas; tumors of mesenchymal origin, including
fibrosarcoma, rhabdomyosarcoma, and osteosarcoma; and
other tumors, including melanoma, xeroderma
pigmentosum, keratoactanthoma, seminoma, thyroid
follicular cancer and teratocarcinoma, and other
cancers yet to be determined which are caused by FGF
overexpression. In a preferred 20 embodiment, the
modified soluble FGF receptor Fc fusion of the
invention is used to treat melanoma, leukemia, renal
cancer, colon cancer, ovarian cancer, prostate cancer,
lung cancer, bladder cancer, breast cancer, or head
and neck cancer. The present invention thus relates to
the use of the modified soluble FGF receptor Fc
25fusion described above for the preparation of a
medicament for treating or inhibiting cancer-related
diseases in a subject. It is an aspect or object of
the present invention to provide a method of treating
diseases and processes that result from cancer cell
proliferation, and a composition for treating or
repressing the growth of a cancer. Yet another aspect
of the invention is to provide compositions and
methods useful for gene 30 therapy for the modulation
of cancer. The method of the present invention may be
used in particular for the treatment of melanoma,
leukemia, renal cancer, colon cancer, ovarian cancer,
prostate cancer, lung cancer, bladder cancer, breast
cancer, or head and neck cancer. 35The effectiveness
of the modified soluble FGF receptor Fc fusion in
preventing or treating disease may be improved by
administering said fusion serially or in  22
combination with another agent that is effective for
those purposes, such as tumor necrosis factor (TNF),
an antagonist capable of inhibiting or neutralizing
the angiogenic activity of acidic or basic fibroblast
growth factor (FGF), platelet-derived growth factor
(PDGF), or hepatocyte growth factor (HGF), an
antagonist capable of inhibiting or 5neutralizing the
coagulant activities of tissue factor, protein C, or
protein S (see WO 91/01753), an antagonist such as an
antibody capable of binding to HERZ receptor (see US
5,772,997), or one or more conventional therapeutic
agents such as, for example, alkylating agents, folic
acid antagonists, anti-metabolites of nucleic acid
metabolism, antibiotics, pyrimidine analogs,
5-fluorouracil, cisplatin, purine nucleosides,
10amines, amino acids, triazol nucleosides, or
corticosteroids. In another aspect of the invention,
the administration is combined with an administration
of therapeutically effective amount of
chemotherapeutic agent, such as for example, taxol
(paclitaxel) or taxotere (docetaxel). 15
Chemotherapeutic agents include without any
limitations, anti-microtubule agents such as
diterpenoids and vinca alkaloids; platinum
coordination complexes; alkylating agents 



such as nitrogen mustards, oxazaphosphorines,
alkylsulfonates, nitrosoureas, and triazenes;
antibiotic agents such as anthracyclins, actinomycins
and bleomycins; 20 topoisomerase II inhibitors such as
epipodophyllotoxins; antimetabolites such as purine
and pyrimidine analogues and antifolate compounds;
topoisomerase I inhibitors such as camptothecins;
hormones and hormonal analogues; signal transduction
pathway inhibitors; non-receptor tyrosine kinase
angiogenesis inhibitors; immunotherapeutic agents;
proapoptotic agents; and cell cycle signaling
inhibitors. In addition, the methods 25 of the
invention can be combined with another anti-cancer
treatment, anti-angiogenic agent, or chemotherapeutic
agent or radiation therapy. A preferred example is
docetaxel or taxotere. Other examples include,
gemcitabine, cisplatin diterpenoids and vinca
alkaloids, paclitaxel, vinblastine, vincristine, and
vinorelbine, carboplatin, cyclophosphamide, melphalan,
and chlorambucil, busulfan, carmustine, dacarbazine,
30cyclophosphamide, melphalan, chlorambucil, busulfan,
carmustine, dacarbazine, anti- neoplastic agents
including, but not limited to, actinomycins such as
dactinomycin, anthrocyclins such as daunorubicin and
doxorubicin, bleomycins, epipodophyllotoxins,
etoposide and teniposide; antimetabolite neoplastic
agents, 5-fluorouracil, methotrexate, cytarabine,
mecaptopurine, thioguanine, camptothecins, irinotecan
MCI, 35 and topotecan MCI.  23 A variety of different
chemotherapeutic agents or anti-cancer polypeptides
can also be selected. Information sources such as
www.clinicaltrials.gov, www.ncbi.nlm.nih, and
www.druas.com, include references to polypeptides and
agents that can be selected. 5 Such other agents, e.g.
anti-angiogenic agents or chemotherapeutic agents may
be present in the composition being administered or
may be administered separately. In one aspect of the
invention, the administration is performed with the
other active principle, either simultaneously,
separately or sequentially over time. When the
administration is performed simultaneously, the two
active principles may be combined 10 in a single
pharmaceutical composition, comprising the two
compositions, such as a tablet or a gel capsule. On
the other hand, the two active principles may, whether
or not they are administered simultaneously, be
present in separate pharmaceutical compositions. To
this end, the combination may be in the form of a kit
comprising, on the one hand, the modified soluble FGF
receptor Fc fusion as described above and, on 15 the
other hand, the second active principle, the modified
soluble FGF receptor Fc fusion as described above and
the second active principle being in separate
compartments and being intended to be administered
simultaneously, separately, or sequentially over time.
20 The combination according to the present invention
can be administered especially for tumor therapy in
combination with chemotherapy, protein therapy ( i.e.
using a therapeutic agent such as an antibody or
recombinant protein), gene therapy, radiotherapy,
immunotherapy, surgical intervention, or a combination
of these Longterm therapy is equally possible as is
adjuvant therapy in the context of other treatment 25
strategies, as described above. The examples that
follow are merely exemplary of the scope of this
invention and content of this disclosure. One skilled
in the art can devise and construct numerous
modifications to the examples listed below without
departing from the scope of this 30invention. 35  24
Examples 



Example 1: Production in HEK293 of sFGFR2-Fc with a
high sialic acid content and low blood clearance. 5
cDNAs encoding human a-1,4-galactosyltransferase
(840T1) (SEQ ID No. 9) or human
13-2,3-sialyltransferase (SIAT6) (SEQ ID No. 11) were
retrieved from clone collection (lnvitrogen) and
cloned into the mammalian expression vector pXL4214
from which expression is driven from the CMV promoter.
The same expression vector was 10 also used to clone
the protein fusion sFGFR2-Fc and generate pXL4410. Map
of plasmids pXL4551 encoding B4GT1, pXL4544 encoding
S1AT6 and pXL4410 encoding the modified soluble
FGFR2111c-Fc fusion (herein designated as sFGFR2-Fc)
are presented on Fig. 1 and 5 as well as the nucleic
acid and corresponding amino acid sequence of B4GT1
(Fig. 2), SIAT6 (Fig. 3) and sFGFR2-Fc (Fig.4 A and
B). sFGFR2- 15 Fc was produced in adherent HEK293 EBNA
cells (Invitrogen) by transient transfection of one to
three expression plasmids encoding sFGFR2-Fc, B4GT10r
SIAT6 complexed with JET PEI (Q-Biogen). Plasmid ratio
was 90/5/5 for pXL4410/pXL4544/pXL4551. Plasmid ratio
had to be optimized to ensure optimal productivity and
quality of the sFGFR2-Fc polypeptide. Secreted
proteins were harvested eight days post-transfection
20 and centrifuged. Proteins were purified by affinity
chromatography on Protein G Sepharose (Amersham
Biosciences) after elution from the column with 100 mM
glycine/HCI pH 2.7. The sFGFR2-Fc proteins were
formulated in PBS and 0.22 pm filtered. Protein
concentration was determined by the microBC Assay
(Interchim). 25Quantitative sialic acid
identification, carbohydrate composition analysis and
quantitative oligosaccharide mapping of N-glycans in
the sFGFR2-Fc purified proteins were performed
essentially as described previously (Saddic et a/.
2002. Methods Mol. Biol. 194:23-36 and Anumula et
aL1998. Glycobiology 8:685-694). First, sialic acid
residues were released after mild hydrolysis of
sFGFR2-Fc and fluorescently labeled 30 with
ortho-phenylenediamine and separated by reversed-phase
HPLC. Individual peaks were detected by fluorescence
detection (excitation, 230 nm; emission, 425 nm),
identified and quantitated by comparison with
N-acetylneuraminic and Nglycolylneuraminic acid
standards. Second, the carbohydrate composition was
determined after acid hydrolysis of sFGFR2-Fc samples
to release the individual 35 monosaccharides. After
hydrolysis, the monosaccharides (neutral and amino
sugars) were derivatized with anthranilic acid and
then separated by reversed-phase HPLC and  25
detected by fluorescence detection (excitation, 360
nm; emission, 425 nm). Individual peaks were
identified and quantitated by comparison with
monosaccharide standards.Third, oligosaccharides were
enzymatically released with PNGase F and fluorescently
labeled with anthranilic acid before separation
according to their number 5 of sialic add residues by
normal phase-anion exchange HPLC on an Asahipak-NH2P
(Phenomenex) column. Labeled glycans were detected and
quantitated by fluorescence detection (excitation, 360
nm; emission, 425 nm). The average number of sialic
acid per N-glycan in the FGFR2 domain was calculated
based on the total amount of moles of N-glycan per
mole of FGFR2-Fc and the moles of N-glycan per Fc
10mole obtained after release of the Fc by papaIn. 



The purified sFGFR2-Fc proteins were injected in the
tail of Swiss Nude mice (Charles River). A total of
three mice were used per protein batch. Blood was
collected 6-hour post injection of 500 Lig of
sFGFR2-Fc, plasma was obtained and FGFR2-Fc 15
concentration was determined by ELISA utilizing the
sandwich method with an anti- human FGFR2 monoclonal
antibody (R&D system) and an anti-human IgG-HRP
conjugate polyclonal antibody (Pierce) (2 analysis at
2 dilutions in triplicate). In the control experiments
mice were pretreated with fetuin and asiolofetuin one
hour prior to injection of sFGFR2-Fc. 20 Table 1
summarizes the condition of production of the
different sFGFR2-Fc batches, the N-glycan profile and
monosaccharide composition of each batch and the
plasma concentration of sFGFR2-Fc 6-hour post
intravenous injection in mice. 25 30 35  26 Table 1-
N-Glycan content and pharmacokinetic of FGFR2-Fc
produced in HEK293 Expressed protein in HEK293EBNA
sFGFR2- Fc sFGFR2- Fc + SIAT6 sFGFR2-Fc + SIAT6 &
B4GT1 % sFGFR2-Fc sialylated species:    1-non
sialylated 69 % 46 % 



34 % 2-monosialylated 23 % 19% 22 % 2-disialylated 6 %
26 % 35 % 3-trisialylated 1.5% 10 % 10% Sialic acid
content:    1-pmol of N-acetylneuraminic acid per pmol
of sFGFR2-Fc 3.4 6.4 6.8 2-Average number of sialic
acid per sFGFR2 N-glycan 0.4 



1 Monosaccharide composition of sFGFR2-Fc N-glycans
for 3 mannoses    1-Glucosamine (number per 3
thannoses) 4.3 4.1 4.1 2-Galactose (number per 3
mannoses) 1.5 1.4 1.6 Number of fucose in Fc N-glycans
for 3 mannoses 0.73 0.61 0.63 Blood clearance
[sFGFR2-Fc] in plasma 6-hour post i.v. injection
(ng/mL) 



258  20000 [sFGFR2-Fc] in plasma 6-hour post i.v.
injection (ng/mL) when mice were pretreated with
fetuin 229 Not done Not done [sFGFR2-Fc] in plasma
6-hour post i.v. injection (ng/mL) when mice were
pretreated with asialofetuin 19276 Not done Not done
Improved sialylation pattern of sFGFR2-Fc fusion
proteins produced in HEK293EBNA 5 has been
demonstrated by transient co-expression of the fusion
protein with human a1,4-galactosyltransferase or human
15-2,3-sialyltransferase. This large improvement of
sialylation status was evidenced by a 2-fold reduction
of the percentage of non- sialylated glycans, a 2-fold
increase in the total sialic acid content per mol of
protein  27 and a 2.5-fold increase in the average
number of sialic acid per N-glycan. Of note the
monosaccharide content was not affected (see Table 1).
This 2.5-fold increase in sialylated N-glycan is
directed correlated with the significantly 5 improved
pharmacokinetic parameters of sFGFR2-Fc. In particular
a 100-fold increase of the sFGFR2-Fc presence in the
plasma has been measured 6-hour post iv injection in
mice.  The pharmacokinetic was also improved by
100-fold when mice were pretreated with asialofetuin
compared to the pretreatment with fetuin.
Asialofetuin, but not fetuin, is 10known to bind to
the hepatic asialoglycoprotein receptor (ASGPR)
(Webster at at, 2003, Xenobiotica 33:945) 



Taken together, these results indicate that specific
binding to asialoglycoprotein receptor via exposed
terminal galactose residues from N-glycan are
responsible for 15 clearance of sFGFR2-Fc whereas the
presence of one sialic acid per N-glycan on 5FGFR2-Fc
decreased significantly this clearance.   Example 2:
Screening of CHO stable clones expressing sFGFR2-Fc
protein with an average number of sialic acid residues
per FGFR2 N-glycan greater than 1.2 20 for optimal
pharrnacokinetics Mammalian expression plasmid pXL4636
for stable expression of sFGFR2-Fc in CHO cells was
generated from plasmid pEE14.4 encoding glutamine
synthetase selection marker (Lonza) and plasmid
pXL4410 containing the cDNA sequence encoding 25
sFGFR2-Fc, Fig 5. Plasmid pXL4636 was introduced into
CHO 1(1 cells by nucleofection utilizing AMAXA cell
line Nucleofactor kit as recommended by the supplier.
Trinsfected cells were transferred into selective
medium and after cell amplification the seven best
producer CHO/GS semi-clones (SC# 9, 11, 26, 58, 112,
118, 170) were screened for the sialic acid content of
the purified sFGFR2-Fc 30 molecules. The two
semi-clones with the highest sialic acid content (SC #
11 and 118) were selected for cloning and up-scale
production; in particular clone from SC# 118 was
further described as GC111.    Although 5FGFR2-Fc
molecules produced from all the semi-clones had a high
sialic 35acid content, they did not lead to the same
pharmacokinetics. Interestingly, it was observed that
from two semi-clones (SC#11 and 118), sFGFR2-Fc with
the highest  28 sialic acid content led to the highest
sFGFR2-Fc concentration in the blood 6-hour post iv
injection in mice, as described on Table 2. And from
the two clones (SC# 9 and 170) sFGFR2-Fc with the
lowest sialic acid content had the lowest sFGFR2-Fc
concentration in the blood 6-hour post iv injection in
mice. 5 Table 2- CHO stable clones expressing
5FGFR2-Fc protein with a ratio of sialic acid residues
per sFGFR2 N-qlvcan greater than 1.2 for optimal
pharmacokinetics  Purified sFGFR2-Fc from CHO-GS semi-
clone SC # 8 0 0) SC# 11 SC# 26 .SC# 58 SC# 



112 SC# 118 SC# 170 % sFGFR2-Fc sialylated species
1-non sialylated 50 42 48 48 45 43 53 2-monosialylated
28 



30 30 30 30 30 28 3-disialylated ' 14 18 14 15 16 17
13 4-trisialylated 8 10 7 8 9 10 6 Average number of
sialic acid per sFGFR2 N-glycan 



1.07 1.45    1.29 0.98  [sFGFR2-Fc]/ [5FGFR2-Fclmax
[sFGFR2-Fc] found in plasma 6-hour post i.v. injection
[sFGFR2-Fclmax found for SC#11 55% 100 %    81 % 45 %
10 The screening of clones based on high sialylated
N-glycan of sFGFR2-Fc is predictive of optimal
pharmacokinetics parameters of sFGFR2-Fc. Example 3:
Correlation between the average number of sialic acid
per sFGFR2- Fc N-glycan and the clearance of sFGFR2-Pc
in blood 15  29 and amplification system with the
appropriate mammalian expression plasmids pXL4429 and
plasmid pXL4417 (Fig. 6). These CHO-DHFR clones have
also been screened for the content of sialic acid per
5FGFR2-Fc molecule and the clearance of sFGFR2-Fc
produced by these clones was also assayed. 



5 The average number of sialic acid per N-glycan in
the FGFR2 domain was calculated based on the total
amount of moles of N-glycan per mole of FGFR2-Fc and
the moles of N-glycan per Fc mole obtained after
release of the Fc by papaln. The results presented on
Fig. 7 showed that a ratio of sialic acid residues per
FGFR2 N-glycan 10 greater than 1.2 ensured optimal
sFGFR2-Fc concentration in the blood as compared to
the optimal concentration in the blood found for Pc
molecules. Only the selected clones reached this
optimal ratio. Therefore screening clones by the ratio
of sialic acid residues per FGFR2 N-glycan allows the
skilled person to predict the low clearance of
sFGFR2-Fc in blood. 15 Example 4: Amino acid sequence
of the sFGFR2-Fc fusion protein The protein sFGFR2-Fc
encoded by plasmid pXL4410 or pXL4636 or pXL4429
(Figure 5 and 6) is a fusion protein of the soluble
FGFR2 human sequence with the Fc 20 fragment derived
from the human IgG1 sequence. The sequence of the
polynucleotide encoding sFGFR2-Fc is set forth in SEQ
ID NO: 1 and in Figure 4 A. Likewise, the full amino
acid sequence of the sFGFR2-Fc protein is set forth in
SEQ ID NO: 2 in Figure 4B. Amino acids from positions
1 to 350 correspond 25 to the FGFR211Ic isotype (see
Fig 4 C SEQ ID; NO: 4) and are the amino acids from
position 27 to 376 described in SwissProt
(FGFR2_HUMAN). Amino acids from positions 354 to 584
are amino acids of IgG1 from position 99 to 329 as
described in SwissProt (IGHG1_HUMAN); see Fig 4 D and
SEQ ID NO: 6. Amino acids from positions 351 to 353
are amino acids of a synthetic linker: SAL (Ser Ala
Leu) see Fig 4 E. 30 Example 5: Defined N-glycan
content of sFGFR2-Fc produced in CHO stable clone
GC111    Conditions have been optimized to produce
sFGFR2-Fc such that the ratio of sialic 35 acid
residues per sFGFR2 N-glycan would be higher than 1.2.
This example provides conditions to reach this
condition.  30 A 5-L Celligen bioreactor (New
Brunswick) filled with 4.4 L of CD-CIO protein-free
media, supplemented with 100 pM MSX and 1X GS
supplements was seeded at an initial cell density of
3.5 x 105 cells/mL of clone GC111 and cultured at 37C.
Sparger 5 aeration was employed using a mixture of
oxygen, nitrogen, air and carbon dioxide or pur
oxygen, and dissolved oxygen was maintained at 30 % of
air saturation. The pH was maintained at 7.2 by
addition of carbon dioxide and injection of 1 M sodium
bicarbonate in the culture medium. The agitation rate
used was 110 rpm using a Cell Lift Impeller. The feed
solution (450 g/L glucose) was continuously fed to
maintain the 10 glucose at a target level of 2-3 g/L.
Feeding was started at day 5 when residual glucose
concentration reached 2.5 g/L. Continuous nutrient
feeding was based on the predicted cell growth and
glucose consumption with a nutrient feeding rate equal
to the glucose consumption rate. The glutamate
concentration was maintained at 1-3 mmol/L by pulse
addition following daily off-line control. The cell
culture was monitored for cell count, 15 viability and
metabolites (glucose, lactate, glutamine, ammonia and
glutamate) and for product concentration during the
production phase. The culture was stopped when cell
viability dropped down to 55%, and the culture harvest
was collected. The cell culture harvest was clarified
and sFGFR2-Fc was purified by affinity chromatography
(ProsepvA, Millipore) and two ion-exchange
chromatography steps 20 then filtered sterile and
stored in phosphate buffer saline before further
analysis and in vivo testing. The apparent molecular
mass of sFGFR2-Fc obtained from SDS-PAGE analysis
under non-reducing conditions was 180 kDa. This was in
contrast with the theoretical 25 molecular mass of 130
kDa calculated based on the amino acid sequence of the
5FGFR2-Fc homodimer. This large difference between
apparent and calculated molecular masses was
attributed to the additional presence of about 30 % of
N-glycans, 



see Table 3. Indeed upon digestion of the sFGFR2-Fc by
Peptide-N-glycosidase F (PNGase F, Roche) followed by
analysis by SDS-PAGE under non-reducing conditions, 30
the molecular mass of deglycosylated sFGFR2-Fc was
around 160 kDa (Fig. 7). The carbohydrate composition
and the N-glycan profile of sFGFR2-Fc was analyzed as
described on Example 1 and reported on Table 3.
Table 3 Carbohydrate composition and N-glycan profile
of 5FGFR2-Fc produced in 35optimal conditions  31
Expressed protein from stable CHO-GS clone GC111
sFGFR2-Fc % sFGFR2-Fc sialylated species:  1-non
sialylated 30 % 2-Monosialylated 34 % 3-Disialylated
23 % 4-trisialylated 13% Average number of sialic acid
per sFGFR2 N-glycan 1.34 Monosaccharide composition of
sFGFR2-Fc N-glycans per 3 mannoses  1-Glucosamine
(number per 3 mannoses) 



4.9 2-Galactose (number per 3 mannoses) 2.7 3-Fucose
(number per 3 mannoses) 0.96 Fucose composition of Fc
N-glycan per 3 mannoses 1.1  Compared to the results
obtained on Table 2, sFGFR2-Fc, produced from clone
GC111 in the optimal conditions, had more sialylated
N-glycan than sFGFR2-Fc produced from the semi-clone
SC#118, parent of clone GC111 produced in standard 5
conditions. For example the % of non-sialylated
species decreased from 43% to 30%. Based on the total
amount of moles of N-glycan per mole of FGFR2-Fc and
the moles of N-glycan per Fc mole obtained after
release of the Fc by papain, it was measured that
there were seven N-glycans per FGFR2. Therefore most
the sites of the FGFR2 10domain are almost all fully
occupied. Example 6: N-glycosylation sites important
for FGF affinity and productivity The sFGFR2-Fc fusion
protein has eight N-glycosylation sites in the FGFR2
domain 15and one in the Fc domain, see Fig 8 and Table
5 for definition of N-glycan positions Ni to N8.
Proteins 4493 and 4565, two variants of sFGFR2-Fc no
longer having Ig-like domain 1, were produced. 4493
exhibited characteristics similar to wild type
FGFR2-Fc derived from pXL4636 in terms of productivity
and binding to FGF-2 or heparin. In contrast, 4565 in
which all glycosylation sites in the sFGFR2 domain
were mutated (N- 20to Q substitution) could not be
characterized due to the more than 50-fold reduction
in productivity of the mutant, see Table 4.  32 Table
4. Phvsico-chemical characteristics of sFGFR2-Fc
variants  



Protein ID N-Glycosylation sites in FGFR2 domain Amino
acid residue at N- glycosylation site Production
(mg/L) FGF-2 binding ** Heparin binding     KD (104 M)
[NaClIfor elution from heparin (mM) 4410 8 (N1 to N8)
N 75 1.39 370 4493 6 (N3 to N8) N 



67 1.19 442 4565 6 (N3 to N8) Q <1 ND ND  ** Binding
to FGF-2 was determined on a BlAcoreTM instrument
utilizing a "two-state 5 reaction with conformation
change" model as described by Gamsjaeger et aL,
Biochem. J. 7 Apr. 2005/ BJ20050156. In brief,
integration was performed on the entire sensogram
except in the "bulk effect" areas. Concentration range
was selected between Ito 8 nM. The simultaneous ka/kd
kinetics method allows the measurements of two ka and
two kd assuming the following equations: 10 ka1 and
kd1 for A+B .= AB ka2 and kd2 for ABAB* that may
represent dimerization of (FGF - FGFR2-Fc) complexes
15The dissociation constant KD was calculated from the
following formula:         1  (kal / kc11) x (1 + ka2/
kd2) 20 According to the two competing models reported
(the symetric two-end model from Mohammadi and the
asymmetric model from Pellegrini), sites N3 to N7
could potentially interact with amino acid residues of
either FGF1 or FGFR2c and/or interact  33 



with heparin, whereas site N8 is unlikely to be
involved in interactions in all crystal structures
(Pellegrini et at 2000. Nature 407:1029; Ibrahimi et
a/. 2005 Mot. Cell. Biol. 25: 671). 5Based on the
above information, it was relevant to study the
N-glycosylation sites at positions N3 to N7 by
substitution of the corresponding Asn to Gln and by
keeping position N8 unchanged to allow for significant
productivity. The positional influence of N-glycans on
physicochemical characteristics of sFGFR2-Fc was
evaluated statistically with a two-level fractional
factorial experiment. Five variables (glycosylation 10
site occupancy at positions N3 to N7) were selected
and 16 independent constructs were studied. The
experimental 2" fractional design and data analysis
were performed as described (Statistics for
Experimenters, G. Box Ed., Willey, 1978). Fractional
Factorial Design 15Site-specific N-glycosylation
variants were designed based on 4493 and the factorial
design at two levels with five variables (N3 to N7)
that could either be at a plus level (N) or a minus
level (Q). The design was fractional with 16
constructs (2 5-1, i.e. resolution V design), allowing
the identification of the main effects and of 2-factor
interactions but confounding 2-factor with 3-factor
interactions. 20 The 16 plasmid constructs were
obtained by sequencial PCR and cloning to generate the
N to Q substitution at position N3, N4, N5, N6 or N7
but keeping position Na and the N-glycosylation site
of the Fc domain unchanged These protein variants only
differed from 4493 by the 2- or 4-point mutations
listed on Table 5. 25 30  34 Table 5. Design matrix
N-glycosylation position status Mn postion on Figure 9
Construct N3 N4 N5 



N6 N7 N8 N 297 (Fc) Asn position on FGFR2_HUMAN  228
241 265 297 318 331   4572 _ - - - + + +  



4570 + - - - - + +  4577 - + - - - + +  4571 + + - - 



+ + +  4587  - +  - + +  4585 + - + - + + +  4586 



- + + - + + +  4573 + + + _ - + +  4574 - - - + - 



+ +  4575 + - - + + + +  4588 - + - + + + +  4576 + 



+ - + - + +  4579 - - + + + + +  4569 + - + + - + 



+  4578 - + + + - + +  4493 +  + + + + +  The 16
designed constructs were tested for production at
small scale. Two variants 5 (4572 and 4574) were very
low producers (around 2 mg/ L). The remaining 14
constructs were produced at liter-scale and purified
in parallel under standard conditions with reasonable
product recovery. They were then analyzed by SDS-PAGE,
gel filtration, BlAcoreTM. Results were analyzed with
the statistical fractional factorial 



resolution- 2" DOE. 10 Productivity  N-glycosylation
at N3, N4, N5, N6, N7 had a positive contribution on
productivity. There was a similar quantitative effect
for all the positions studied (i.e. N3, N4, N5, N6 and
N7) and no significant effect of two-factor
interactions.  Table 6. Productivity  Construct Titer
(mg/L) from production at 1-L 4572 0 4570 13 4577 9
4571 34 4587 5 4585 40 4586 42 



4573 32 4574 0 4575 30 4588 37 4576 27 4579 30 4569 54
4578 37 4493 67  Aggregation 5  Purified proteins were
analyzed by gel filtration (Superdex 2000) to
quantitate the percentage of high molecular weight
species (HMW; %) in purified preparations. The highest
value (worst-case) of 80.2 % HMW was obtained for 4587
and was used in the DOE analysis for the two
constructs (4572 and 4574) that could not be produced
(the 



10 mean percentage of HMW value obtained from the 14
constructs was also used for comparison, giving a
similar conclusion). N-glycosylation at position N5
and to a lesser extent at position N6 disfavored the
appearance of HMW species. The N5-N6 interaction
exhibited a similar effect on aggregation. 15  Table
7. Aggregate formation     5The binding affinity to
FGF-2 was determined with BlAcoren' for each
construct. Dissociation constant (KD) values between
0.49 and 2.31 nM were obtained for constructs showing
measurable affinity. For constructs that did not bind
to FGF-2 or could not be produced, a value of 10 nM
was used for the DOE analysis. N- glycosylation at
positions N5 and to a lower extent at positions N6 and
N3 had a 10positive effect on binding to FGF-2.
Interactions N3-N5 & N5-N6 had a significant positive
effect on binding whereas interactions N3-N6 and N4-N7
had a negative effect on binding. 15  Table 8. Binding
to FGF-2    This resolution-V 2" D.O.E. revealed that
N-glycosylation had a positive contribution 5 on
productivity, at positions N3, N4, N5, N6, N7; had a
positive impact on binding to FGF-2, at positions N5 "
N6 and Na; and disfavored the appearance of high
molecular-weight molecules at all positions,
especially N5> N6.    Therefore N-glycan occupancy is
mandatory at position N5, and recommended at 10
positions N3, N4, NO and 147 respectively (position
265, 228, 241, 297and 318 respectively on FGFR2_HUMAN
(Swissprot). Example 7: Pharmacokinetics of sFGFR2-Fc
fusion protein 15 In example 7, sFGFR2-Fc is the
fusion protein corresponding to amino acid sequence
SEQ ID N 2 with an average number of sialic acid per
sFGFR2 N-glycan of 1.3. Three mice per time point were
injected with 500 pg of the fusion protein in the tail
vein. At various time points after injection of the
product, blood was collected, Figure 10 shows 



38 protein concentration in plasma and liver. Figure
11 shows the amount of protein recovery at early time
points in plasma and liver expressed in percentage of
injected dose. Pharmacokinetic parameters were
calculated using non-compartmental analysis.
5Elimination half-life was calculated with the last 6
data points that provided the best fit of the
log-linear terminal phase (Table 9). Table 9
ParameterUnitssFGFR2-Fc t%hr70.1 Tlasthr72.0
Clastpg/mL27.6 AUClasthrpg/mL3138 ClobsmI.Jhr/kg4.2
VssmUkg406 10 Area under the curve from the time of
dosing to the last AUClast measurable concentration.
Cl obsTotal body clearance for extravascular
administration ClastConcentration corresponding to
Tlast t1/2Terminal half-life TlastTime of last
measurable (non-zero) concentration. 



Vssan estimate of the volume of distribution at steady
state Following intravenous administration, sFGFR2-Fc
showed a favorable pharmacokinetic profile with a long
elimination half-life (almost 3 days) and a reduced
total body clearance. The volume of distribution was
limited and lower than total body water 15 volume,
suggesting limited tissue distribution. At 72 h,
sFGFR2-Fc plasma concentration stays at a very high
concentration and clearance is also good.
Pharmacokinetic parameters of sFGFR2-Fc are very
compatible with the use of this fusion protein as a
therapeutic. In effect as shown in the Examples,
plasma concentration after intravenous injection in
mice is substantially high, and clearance 20stays very
low at 72 h after injection. Importantly, the kinetics
of sFGFR2-Fc cleavage in vivo is also very low, since
the sFGFR2-Fc was only partially cleaved (40% after
18h) and the full-length molecule concentration
remained unchanged until 72 h.  39  Therefore, the
fusion molecule, as listed in SEQ ID NO: 2 and an
average number of sialic acid per sFGFR2 N-glycan of
1.3, showed a favorable pharmacokinetic profile with a
long elimination half-life (almost 3 days) and a
satisfactory total body clearance. 5 Example 8:
Efficacy of the sFGFR2-Fc fusion protein in A549
subcutaneous tumor model    In this example, sFGFR2-Fc
is the fusion protein corresponding to amino acid
sequence SEQ ID N 2 with an average number of sialic
acid per sFGFR2 N-glycan of 101.3. A549 subcutaneous
tumor model A549 cells line had been identified as a
tumor cell line to assess the efficacy of sFGFR2-Fc.
It has been demonstrated in vitro by the Applicant
that this cell line 15 expresses FGF2 and also that
sFGFR2-Fc can abrogate autocrine proliferation of
these cells. A subcutaneous A549 tumor model was set
up by the Applicant in Balb/c nude mice. Moreover the
tumor in vivo expresses FGF2.    In this experiment,
the efficacy of sFGFR2-Fc molecule was assessed on
A549 tumor growth model. Products were injected
subcutaneously twice a week. Different doses, 20 i.e.
25, 15, and 5 mg/kg of the sFGFR2-Fc were assessed.
After overall analysis of tumor volume evolution of
the three treated group with sFGFR2-Fc were statically
different to the tumor evolution of the group treated
with PBS. sFGFR2-Fc is efficient on tumor growth in
this model at the dose of 5 mg/kg twice a week. 25
Experimental Design 5.106 A549 cells in 200 pl were
injected subcutaneous in Balb/c nude mice at day 0.
After cell injection the same day, mice were
randomized per block of 4 in four groups based on body
weight. The treatments started after randomization the
day after cell 30 injection. Each group received
subcutaneously 500, 300 or 100 pg/mouse/administration
corresponding respectively to 25, 15 and 5 mg/kg, two
times per week: Monday and Friday, during 39 days.  



40 Results Tumor volume analysis As shown in Figure
12, the volume of the tumor was analyzed up to day 40.
The 5 groups 100 pd (triangle), 300 pg (squares) and
500 pg/mouse/administration (closed circles) were
statistically different from group PBS (open circles).
We concluded that sFGFR2-Fc decreased tumor growth at
the dose 25, 15 and 5 mg/kg. Tumor weight at day 40 10
As shown in Figure 13, the tumors were harvested and
weighed at the end of the experiment. The groups 100
pg, 300 pg and 500 pg/mouse/administration were
statically different to group PBS. We concluded that
5FGFR2-Fc according to the present invention decreased
tumor weight at the dose 25, 15 and 5 mg/kg. 15
Evolution of tumor growth of sFGFR2-Fc_100, 5FGFR2-Fc
_300 and sFGFR2-Fc _500 groups were statistically
different to the evolution of the group treated with
PBS. The sFGFR2-Fc fusion protein according to the
present invention (amino acid sequence SEQ ID N 2 with
an average number of sialic acid per 5FGFR2 N-glycan
of 1.3, is able to substantially decrease tumor growth
at the dose of 5 mg/kg. 20 Example 9: Efficacy of
sFGER2-Fc fusion protein in H460 subcutaneous tumor
model       In example 9, 5FGFR2-Fc is the fusion
protein corresponding to amino acid sequence 25 SEQ ID
N 2 with an average number of sialic acid per sFGFR2
N-glycan of 1.6. H460 subcutaneous tumor model H460
cells line had been identified as a tumor cell line to
assess the efficacy of 30 5FGFR2-Fc. It has been
demonstrated in vitro that this cell line expresses
FGF2. In this experiment the efficacy of sFGFR2-Fc was
assessed on tumor growth. Products were injected
subcutaneously twice a week at the dose of 25 mg/kg.
After overall analysis of tumor volume evolution,
5FGFR2-Fc decreased tumor growth.  41 Experimental
Design 5.106 H460 cells in 200 pl were injected
subcutaneous in right flank of Balb/c nude mice at day
0. After cells injection, on the day of cell
inoculation (Day 0) mice were 5 randomized on the body
weight measured and will be allocated to the
treatments groups. Treatments were administered twice
a week by subcutaneously injections (200 pl) for 3
consecutive weeks (Monday and Friday). The first
administration was performed on Day 1 after cell
inoculation to maximize the exposure of the cells to
the treatment. 



10 Results Tumor volume analysis       Figure 14 shows
the tumor volume analysis up to day 22. We concluded
that sFGFR2- 15 Fc substantially decreased the tumor
growth. Tumor weight analysis Figure 15 shows the
tumor weight analysis at day 22. We concluded that
sFGFR2-Fc substantially decreased the tumor weight. 20
Evolution of tumor growth of sFGFR2-Fc group was
statically different of evolution of group treated
with PBS. We clearly concluded that the fusion protein
according to the present invention (amino acid
sequence SEQ ID N 2 with an average number of sialic
acid per sFGFR2 N-glycan of 1.6 is able to
substantially decrease H460 tumor growth at the dose
01 25 mg/kg. 25 Example 10: Evaluation of in vitro
ADCC activity of sFGFR2-Fc fusion protein on A549 and
H460 cell lines In this example sFGFR2-Fc is the
fusion protein corresponding to amino acid sequence 30
SEQ ID N 2 with an average number of sialic acid per
sFGFR2 N-glycan greater than 1.6. The capacity of
sFGFR2-Fc to mediate an in vitro ADCC activity has
been evaluated in both selected models H460 and A549
tumor cells (see examples 8 and 9).  42 Experimental
Design Tumor cells (A549 and H460) in PBS 2% BSA (1
million/mL) have been incubated 30 min at 4C with 500
ng/mL of FGF2 (R&DSystems) and 2 pg/mL of sFGFR2-Fc or
5 control human IgG1 (Sigma). Tumor cells have been
diluted in RPM; 1% FBS and incubated in 96-well plate
at 5000 cells per well. Purified NK have been added in
ratio NK/tumor cells 20/1 and 6/1. Plates have been
incubated 4 hours at 37C, then centrifuged and lactate
dehydrogenase has been titrated in the supernatant
(kit ROCHE). 100% lysis was obtained using triton X100
0.2%. Specific sFGFR2-Fc 10 induced ADCC was
calculated as required by the manufacturer. Results
The results illustrated on Figure 16, show a tumor
cell lysis mediated by natural killer 15 cells (NK) in
the presence of sFGFR2-Fc on both A549 and H460 tumor
cells close to 25 % in the 20/1 (NK/tumor cell)
conditions, indicating that sFGFR2-Fc is able to
mediate ADCC effect on these tumor cells. 



Example 11: Evaluation of in vivo AMC and CDC
activities of sFGFR2-Fc fusion 20 protein in A549
subcutaneous tumor model In this example, sFGFR2-Fc is
the fusion protein corresponding to amino acid
sequence SEQ ID N 2 with an average number of sialic
acid per 5FGFR2 N-glycan greater than 1.6. 25 A549
subcutaneous tumor model A549 cell line has been
identified as a tumor cell line to assess the efficacy
of sFGFR2- Fc, since these cells expressed high level
of FGF2 in vivo and were sensitive to in vitro
5EGFR2-Fc-mediated-ADCC. 30 Mouse strains Three
different mouse strains (SCID, NOD/SCID and SCID/bg
mice) were selected to evaluate the capacity of
sFGFR2-Fc to mediate in vivo ADCC and/or CDC
activities. SCID mice kept NK and complement functions
and are able to develop ADCC and 35 CDC responses and
were selected as positive control. NOD/SCID mice have
neither  43 NK function nor the ability to stimulate
complement activity and were unable to develop neither
ADCC nor CDC activities. SCID/bg mice have no NM
function and were unable to develop ADCC activity. In
this experiment, the efficacy of sFGFR2-Fc molecule
line was assessed on A549 5 tumor subcutaneously
implanted in three different mouse strains. sFGFR2-Fc
was injected subcutaneously twice a week at the dose
of 5 mg/kg during the entire study course.
Experimental Design 10 A549 was subcutaneously
implanted in SCID, NOD/SCID and SCID/bg mice as
previously described (see example 8). The treatments
have been administered twice a week by subcutaneously
injections for 6 consecutive weeks. During the study
course, the body weight and the tumor volume have been
measured twice a week. Results 15 As shown in Figure
17, the volume of the tumor was analyzed up to day 41
in the 3 experiments. In SCID mice, the group treated
by sFGFR2-Fc at 5 mg/kg (diamonds) was statistically
different from group control (open circles) and showed
a tumor inhibition (calculated as 100 - (Treated group
volume! Control group volume x 100)) of 20 39%. In the
NOD/SCID mice, sFGFR2-Fc at 5 mg/kg exhibited no
activity. In the SCID/bg mice, sFGFR2-Fc at 5 mg/kg
recovered partially its activity (tumor inhibition =
18%). According to these results, CDC and ADCC
mechanisms were involved in sFGFR2-Fc efficacy. 25
Example 12: Evaluation of in vivo ADCC and CDC
activities of sFGFFt2-Fc fusion protein in H460
subcutaneous tumor model In this example sFGFR2-Fc is
the fusion protein corresponding to amino acid
sequence SEQ ID N 2 with an average number of sialic
acid per sFGFR2 N-glycan greater than 301.6. 



H460 subcutaneous tumor model H460 cantle has been
identified as a tumor cell line to assess the efficacy
of sFGFR2-       Fc, these cells expressed high level
of FGF2 in vivo and were sensitive to in vitro 35
sFGFR2-Fc mediated-ADCC.  44 Mouse strains   As
previously described in example 11, three mouse
strains with different immune functions (SCID,
NOD/SCID and SCID/bg mice) were selected to evaluate
the capacity 5 of sFGFR2-Fc to mediate in vivo ADCC
and/or CDC activities in H460. In this experiment, the
efficacy of sFGFR2-Fc molecule was assessed on H460
tumor subcutaneously implanted in the three different
mouse strains. sFGFR2-Fc was injected subcutaneously
twice a week at the dose of 25 mg/kg during the entire
study course. 10 Experimental Design H460 was
subcutaneously implanted in SCID, NOD/SCID and SCID/bg
mice as previously described (see example 9). The
treatments have been administered twice a week by
subcutaneously injections for 3 consecutive weeks.
During the study course, 15 the body weight and the
tumor volume have been measured twice a week. Results
As shown in Figure 18, the volume of the tumor was
analyzed up to day 22 in the 3 experiments. In SCID
mice, the group treated with sFGFR2-Fc at 25 mg/kg
20(diamonds) was statistically different from group
control (open circles) and showed a tumor inhibition
of 29%. In the NOD/SCID mice, 5FGFR2-Fc at 5 mg/kg
exhibited a lost of activity with a tumor inhibition
of 14%. In the SCID/bg mice, sFGFR2-Fc at 5 mg/kg
recovered all its activity (tumor inhibition = 32%).
In these studies, as observed in the A549 tumor model
(see example 11), CDC and ADCC mechanisms were
involved in 25 sFGFR2-Fc efficacy. Example 13
Evaluation of in vivo efficacy of sFGFR2-Fc compared
to sFGFFt2-Fc (A265 Fc) in 11460 subcutaneous tumor
model 30 Shields at al. described a point mutation
Asp265Ala in the Fc domain of human IgG1 named (A265
Fc) that conferred reduced binding to all FcyR
receptors and very low antibody-dependent cell
cytotoxicity (2001 J. Biol. Chem 276:6591). This point
mutation was introduced into the Fc domain of
sFGFR2-Fc coding DNA sequence of plasmid pXL4547 (Fig.
19), resulting in the polynucleotide sequence
represented by SEQ ID No. 35 13. Stable CHO/DHFR
clones expressing sFGFR2-Fc (A265 Fc) (SEQ ID NO. 14)
45 were generated using the DHFR selection and
amplification system with the 



appropriate mammalian expression plasmids pXL4547 and
plasmid pXL4417 as described in Example 3. The protein
sFGFR2-Fc (A265 Fc) was then produced and purified for
in vivo studies. It was verified that its glycan
content was similar to the 5 glycan content found for
sFGFR2-Fc produced in Examples 3 or 5. Expressed
protein from stable CHO-DlFR sFGFR2-Fc (A265 Fc) %
sFGFR2-Fc sialylated species:  1-non sialylated 40 %
2-Monosialylated 28 % 3-Disialylated 22 %
4-trisialylated 10% Monosaccharide composition of
sFGFR2-Fc Nglycans per 3 mannoses  1-Glucosamine
(number per 3 mannoses) 4.35 2-Galactose (number per 3
mannoses) 2.74 3-Fucose (number per 3 mannoses) 0.89 



460 subcutaneous tumor model    H460 cell line has
been identified as a tumor cell line to assess the
efficacy of sFGFR2- 10 Fc; these cells expressed high
level of FGF2 in vivo and were sensitive to in vitro
sFGFR2-Fc-mediated-ADCC. In this experiment, the
efficacy of sFGFR2-Fc molecule and the modified
sFGFR2-Fc (A265 Fc) molecule was assessed on H460
tumor subcutaneously implanted in nude mice. 15
Experimental Design 11460 was subcutaneously implanted
in nude Balb/C mice as previously described (see
example 9). The treatments have been administered
twice a week during the entire study course. During
the study course, the body weight and the tumor volume
have 20 been measured twice a week.  46 Results As
shown in Figure 20, the volume of the tumor was
analyzed up to day 23. The group  treated by sFGFR2-Fc
at 25 mg/kg (diamonds) was statistically different
from the 5 control group (open circles) and showed a
tumor inhibition of 50%. The modified 5FGFR2-Fc (A265
Fc) at 25 mg/kg exhibited a lost of activity with only
a tumor inhibition of 25% (NS). The mutation within
the Fc of sFGFR2-Fc (A265 Fc) induced a decrease of
the activity.    Since this modification was shown to
decrease antibody-dependent cell cytotoxicity, 10
example 13 provides an indirect evidence that
5FGFR2-Fc acted in vivo by a mechanism involving ADCC.
47 CLAIMS 1. A modified soluble FGF receptor Fc fusion
comprising a fusion of a soluble fragment or domain of
a FGF receptor with an Pc region of an immunoglobulin,
wherein at least the 5th N-glycosylation site of the
FGF receptor moiety is occupied, and at most 45% of
the N-glycans of said FOP receptor moiety have no
sialyl group, and wherein the 5th N-glycosylation site
corresponds to Asn 265 of FGFR2-Fc 2. The modified
soluble FGF receptor Pc fusion of claim 1, wherein, in
addition, the r ncl, t 6th .5 4h , 6- and 7th
N-glycosylation sites of the FGF receptor moiety are
occupied, and wherein the 3m, 4`11, 6th and 7th
N-glycosylation sites correspond to Asn 228, Asn 241,
Asn 297 and Asn 318 of FGFR2-Fc respectively. 3. The
modified soluble FGF receptor Pc fusion of claim 2,
wherein at least 7 Nglycosylation sites of the FGF
receptor moiety are occupied. 4. The modified soluble
FGF receptor Pc fusion of claim 3, wherein all
Nglycosylation sites of the FGF receptor moiety are
occupied. 



5. The modified soluble FOP receptor Fc fusion of any
of the previous claims wherein the average number of
sialic acid per N-glycan of the FGF receptor moiety is
0.9 or above. 6. The modified soluble FGF receptor Fc
fusion of claim 5, wherein the average number of
sialic acid per N-glycan of the FGF receptor moiety is
1.2 or above. 7. The modified soluble FGF receptor Fc
fusion of any of the previous claims, wherein the KID
value of said fusion for FGF2 measured by Biacorell"
is comprised between 1 and 5 nM.  48 8. The modified
soluble FOP receptor Fc fusion of claim 7, wherein the
KD value of said fusion for FGF2 measured by BiacoreTm
is around 1.5 nM. 9. The modified soluble FGF receptor
Fc fusion of any of the previous claims wherein said
fusion possesses ADCC and/or CDC activities. 10. The
modified soluble FGF receptor Fc fusion of any of the
previous claims, wherein the N-glycans of said fusion
are 60-100 % fucosylated. 11. The modified soluble FGF
receptor Fc fusion of any of the previous claims,
wherein said modified soluble FOP receptor Fc fusion
comprises 3 mannose residues, a mean of 1.5 to 3.0
galactose residues, a mean of 3.5 to 5 of
Nacetylglucosamine residues, and a mean of 0.6 to 1
fucose residues per molecule of glycan. 12. The
modified soluble FGF receptor Fc fusion of any of
claims 1 to 9 wherein the N-glycans of said fusion are
0-60 % fucosylated. 13. The modified soluble FOP
receptor Fc fusion of any of the previous claims,
wherein the FGF receptor is selected among FGF
receptor 1 (FGFR1) or FGF receptor 2 (FG1-4(2). 14.
The modified soluble FGF receptor Pc fusion of any of
the previous claims, wherein the FGF receptor is
selected among FGF receptor 1 isotype 111c and FOP
receptor 2 isotype 15. The modified soluble FOP
receptor Fc fusion of any of the previous claims,
wherein the FGF receptor soluble domain has a sequence
as set forth in SEQ ID NO: 4, or a sequence having an
identity of at least 95% with the SEQ ID NO: 4.  49
16. The modified soluble FOP receptor Fc fusion of any
of the previous claims, wherein the Fe portion has a
sequence as set forth in SEQ ID NO: 6, or a sequence
having an identity of at least 95% with the SEQ ID NO:
6. 17. The modified soluble FOP receptor Fe fusion of
any of the previous claims, wherein said modified
soluble FOP receptor Fe fusion further comprises a
linker sequence of at least 3 amino acid residues. 18.
The modified soluble FGF receptor Fe fusion of claim
17, wherein the linker sequence is SAL (Ser-Ala-Leu).
19. The modified soluble FGF receptor Fe fusion of any
of the previous claims, wherein modified soluble FOP
receptor Fe fusion has a polypeptide sequence as set
forth in SEQ ID NO: 2, or a sequence having an
identity of at least 95% with the SEQ ED NO: 2. 20.
The modified soluble FOP receptor Fe fusion of any of
the previous claims, wherein modified soluble FOP
receptor Fe fusion further comprises the signal
peptide of SEQ ID NO: 8. 21. A polynucleotide encoding
the modified fusion FGF receptor of any of the
previous claims. 22. The polynucleotide of claim 21
wherein said polynucleotide comprises a nucleotide
sequence having at least 80 % identity with the
nucleotide sequence of SEQ ID NO: 1. 23. A vector
comprising a polynucleotide of any of claims 21 and
22. 



50 24. A cell comprising a vector of claim 23. 25. The
modified soluble FGF receptor Fc fusion of any one of
claims 1 to 20 as a medicament. 26. A pharmaceutical
composition comprising a modified fusion FGF receptor
of any one of claims 1 to 20. 27. The pharmaceutical
composition of claim 26, wherein said composition
contains a further therapeutic agent which is      an
anti-angiogenic agent chosen among a tumor necrosis
factor, or an antagonist of an acidic or basic
fibroblast growth factor (FGF), hepatocyte growth
factor (HGF), tissue factor (TF), protein C, protein
S, platelet-derived growth factor (PDGF), or HER2
receptor,      or a chemotherapeutic agent selected
from the group: anti-microtubule agents; platinum
coordination complexes; alkylating agents; antibiotic
agents; topoisomerase II inhibitors; antimetabolites;
topoisomerase I inhibitors; hormones and hormone
analogues; signal transduction pathway inhibitors;
non-receptor tyrosine kinase angiogenesis inhibitors;
immunotherapeutic agents; pro-apoptotic agents; and
cell cycle signaling inhibitors. 28. The
pharmaceutical composition of claim 27, wherein said
chemotherapeutic agent is selected from the group of
taxol and taxotere. 29. The use of a modified soluble
FGF receptor Fc fusion of any one of claims 1 to 20
for the preparation of a medicament for treating
cancer. 30. The use of claim 29, comprising the use of
a further therapeutic agent in the manufacture of the
same or different composition, wherein said
therapeutic agent is  51      an anti-angiogenic agent
chosen among a tumor necrosis factor, or an antagonist
of an acidic or basic fibroblast growth factor (FGF),
hepatocyte growth factor (HGF), tissue factor (TF),
protein C, protein S, platelet-derived growth factor
(PDGF), or BER2 receptor,       or a chemotherapeutic
agent selected from the group: anti-microtubule
agents; platinum coordination complexes; alkylating
agents; antibiotic agents; topoisomerase II
inhibitors; antimetabolites; topoisomerase I
inhibitors, hormones and hormone analogues; signal
transduction pathway inhibitors; non-receptor tyrosine
kinase angiogenesis inhibitors; immunotherapeutic
agents; pro-apoptotic agents; and cell cycle signaling
inhibitors. 31. The use of claim 30, wherein said
chemotherapeutic agent is selected from the group of
taxol and taxotere. 32. The use of claim 29, wherein
said cancer is selected from the group of carcinoma,
including that of the bladder, breast, colon, head and
neck, kidney, including renal cell carcinoma, liver,
lung, ovary, pancreas, stomach, cervix, thyroid and
skin; including squamous cell carcinoma, hematopoietic
tumors of lymphoid lineage, including leukemia, acute
lymphocytic leukemia, acute lymphoblastic leukemia,
B-cell lymphoma, T-cell lymphoma, Burkitt's lymphoma ;
hematopoietic tumors of myeloid lineage, including
acute and chronic myelogenous leukemias and
promyelocytic leukemia; tumors of mesenchymal origin,
including fibrosarcoma and rhabdomyoscarcoma; other
tumors, including melanoma, seminoma,
tetratocarcinoma, neuroblastoma and glioma; tumors of
the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma, and schwannomas,
tumors of mesenchymal origin, including fibrosarcoma,
rhabdomyoscarama, and osteosarcoma; and other tumors,
including melanoma, xeroderma pigmentosum,
keratoactanthoma, seminoma, thyroid follicular cancer
and teratocarcinoma.  52 33.The use of claim 32,
wherein said cancer is selected from the group of
melanoma, leukemia, renal cancer, colon cancer,
ovarian cancer, prostate cancer, lung cancer, bladder
cancer, breast cancer, and head and neck cancer. 


