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antibodies only. WO 2005/046657 relates to the treatment of inflammatory bowel
disease by anti-CSF-1-antibodies. US 2002/0141994 relates to inhibitors of colony
stimulating factors. WO 2006/096489 relates to the treatment of rheumatoid
arthritis by anti-CSF-1-antibodies. WO 2009/026303 and WO 2009/112245 relate
to certain anti-CSF-1R antibodies binding to CSF-1R within the first three
subdomains (D1 to D3) of the Extracellular Domain (CSF-1R-ECD).
W0O2011/123381(A1) relates to antibodies against CSF-1R.

Summary

In-a-first-aspeet—tThe disclosure comprises an antibody binding to human CSF-1R,
characterized in binding to the (dimerization) domains D4 to D5 (SEQ ID No: 85)

of the extracellular domain of human CSF-1R for use in

a) the inhibition of cell proliferation in CSF-1R ligand-dependent and/or
CSF-1 ligand-independent CSF-1R expressing tumor cells;

b) the inhibition of cell proliferation of tumors with CSF-IR ligand-
dependent and/or CSF-1R ligand-independent CSF-1R expressing
macrophage infiltrate;

¢) the inhibition of cell survival (in CSF-IR ligand-dependant and/or CSF-
IR ligand-independent) CSF-1R expressing monocytes and macrophages;
and/or

d) the inhibition of cell differentiation (in CSF-1R ligand-dependent and/or
CSF-1R ligand-independent) CSF-1R expressing monocytes into

macrophages,

wherein the anti-CSF-1R antibody is administered in combination with a

chemotherapeutic agent, radiation, and/or cancer immunotherapy.

This combination therapy with antibodies binding to human CSF-1R, characterized
in binding to the (dimerization) domains D4 to D5, has valuable properties like less
activation potential to CSF-1R activation and in consequence reduced toxitcity and
no stimulation of CSF-1R receptor (e.g.compared to a combination therapy with
antibodies binding to human CSF-1R, characterized in binding to the domains D1
to D3).
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4.

The term “ligand dependent” as used herein refers to a ligand-independent
signaling through the extracellular ECD (and does not include the ligand
independent signaling mediated by activating point mutations in the intracellular
kinase domain). In one embodiment CSF-1R ligand in this context refers a CSF-1R
ligand selected from human CSF-1 (SEQ ID No: 86) and human IL-34 (SEQ ID
No: 87); in one embodiment the CSF-1R ligand is human CSF-1 (SEQ ID No: 86);
in one embodiment the CSF-1R ligand is human IL-34 (SEQ ID No: 87)).

The disclosure comprises an antibody binding to human CSF-1R, antibody binding

to human CSF-1R, characterized in binding to the (dimerization) domains D4 to D5
(SEQ ID No: 85) of the extracellular domain of human CSF-1R for use in the
treatment of a patient having a CSF-1R expressing tumor or having a tumor with
CSF-1R expressing macrophage infiltrate, wherein the tumor is characterized by an
increase of CSF-1R ligand (in one embodiment the CSF-1R ligand is selected from
human CSF-1 (SEQ ID No: 86) and human IL-34 (SEQ ID No: 87); in one
embodiment the CSF-1R ligand is human CSF-1 (SEQ ID No: 86); in one
embodiment the CSF-1R ligand is human IL.-34 (SEQ ID No: 87)) (detectable in

serum, urine or tumor biopsies),

wherein the anti-CSF-1R antibody is administered in combination with a
chemotherapeutic agent, radiation and/or cancer immunotherapy. The term
“increase of CSF-1R ligand” refers to the overexpression of human CSF-1R ligand
(in one embodiment the CSF-1R ligand is selected from human CSF-1 (SEQ ID
No: 86) and human IL-34 (SEQ ID No: 87); in one embodiment the CSF-1R ligand
is human CSF-1 (SEQ ID No: 86); in one embodiment the CSF-1R ligand is human
IL-34 (SEQ ID No: 87)) (compared to normal tissue) before treatment or
overexpression of human CSF-1R ligand induced by treatment with anti-CSF-1R
antibody (and compared to the expression levels before treatment). In certain
embodiments, the term “increase” or “above” refers to a level above the reference
level or to an overall increase of 5%, 10%, 20%, 25%, 30%, 40%, 50%, 60%, 70%,
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The disclosure further relates to the combination therapy of an antibody binding to

human CSF-1R for use in the treatment of cancer (including
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CSF-1R recombinant cells are able to form spheroids independent of the CSF-1
ligand. Furthermore these antibodies inhibit (both) human and cynomolgous
macrophage differentiation, as they inhibit survival of human and cynomolgous

monocytes.

Further antibodies binding to the binding to the (dimerization) domains D4 to D5

can be selected by screening for antibodies that bind to the complete extracellular
domain of human CSF-1R (SEQ ID NO: 64) ( including domains D1 to D5), and
not binding to the domains D1 to D3 (SEQ ID NO: 66) of the extracellular domain
of human CSF-1R.
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In a-seventhone aspect, the disclosure relates to use of an antibody binding to

“human CSF-1R in the manufacture of a medicament for wse—in-the treatment of

cancer, wherein the antibody is to be administered in combination with a bispecific
ANG-2-VEGF antibody

In a-eishthanother aspect, the disclosure relates to use of an antibody binding to

human CSF-1R in the manufacture of a medicament for sse—n-the treatment of

cancer, wherein the anti-CSF-1R antibody is_to be administered in combination

with an agonistic CD40 antibody.

Description of the Figures

Figure 1 Growth inhibition of BeWo tumor cells in 3D culture under
treatment with different anti-CSF-1R monoclonal antibodies at a
concentration of 10pg/ml. ,
X axis; viability normalized mean relative light units (RLU)
corresponding to the ATP-content of the cells (Cell TiterGlo
assay).
Y axis: tested probes: Minimal Medium (0.5% FBS), mouse [gG1
(mIgG1, 10pg/ml), mouse IgG2a (mlgG2a 10ug/ml), CSF-1
only, Mab 2F11, Mab 2E10, Mab2H7, Mab1G10 and SC 2-4A35.
Highest inhibition of CSF-1 induced growth was observed with

the anti-CSF-1R antibodies according to the invention.
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Patent Claims

Use of an As-antibody binding to human CSF-1R in the manufacture of a

medicament for use-in-the treatment of cancer, wherein the antibody is to be
administered in combination with a bispecific ANG-2-VEGF arntibody.

2. Use of an An-antibody binding to human CSF-1R in the manufacture of a

medicament for mse—in—the treatment of cancer, wherein the anti-CSF-1R
antibody is to_be administered in combination with an agonistic CD40

antibody.
The use antibedv—binding—te—human—CSE-1R—according to claim 312,

i) wherein the anti-CSF-1R antibody comprises (a) a heavy chain variable
domain amino acid sequence of SEQ ID NO:39 and (b) a light chain variable
domain amino acid sequence of SEQ ID NO:40; and
i1) wherein the agonistic CD40 antibody comprises (a) a heavy chain variable
domain amino acid sequence of SEQ ID NO: 88 and (b) a light chain variable
domain amino acid sequence of SEQ ID NO: 89.

The use antibedy-binding-to-human-CSFE-1R-according to claim 342, wherein

the anti-CSF-1R antibody comprises (a) a heavy chain variable domain
amino acid sequence of SEQ ID NO:39 and (b) a light chain variable domain
amino acid sequence of SEQ ID NO:40; and

wherein the agonistic CD40 antibody is dacetuzumab.

according to claim 342,
i) wherein the anti-CSF-1R antibody comprises (a) a heavy chain variable
domain amino acid sequence of SEQ ID NO:39 and (b) a light chain variable
domain amino acid sequence of SEQ ID NO:40; and
ii) wherein the agonistic CD40 antibody comprises (a) a heavy chain
variable domain amino acid sequence of SEQ ID NO: 90 and (b) a light

chain variable domain amino acid sequence of SEQ ID NO: 91.
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