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MacdAPiNapEKE UIGER; et Al £drbpladéeblonytdtiniuldling factor-1 receptor
expression is associated with poor outcome in breast cancer by large
cohort tissue microarray analysis. Clinical cancer research . 2004, vol.10,
no.1, p.173-7. ; SCHOLL, et al. Anti-colony-stimulating factor-1 antibody
staining in primary breast adenocarcinomas correlates with marked
inflammatory cell infiltrates and prognosis. Journal of the National Cancer
Institute. 1994, vol.86, no.2, p.120-6. ). In epithelial ovarian cancer, the
majority of primary tumors and metastases strongly express the CSF-1R,
and metastases frequently co-express CSF-1 and CSF-1R. The CSF-1R is
also expressed by tumor-infiltrating macrophages ( CHAMBERS, et al.
Overexpression of epithelial macrophage colony-stimulating factor (CSF-1)

and CSF-1 receptor: a poor prognostic factor in epithelial ovarian cancer,



and CSF-1 receptor: a poor prognostic factor in
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Expression of the macrophage colony-stimulating factor and c-fms genes
in human acute myeloblastic leukemia cells. Journal of Clinical
/nvestigation. 1988, vol.81, no.4, p.1030-5. ).

[0003] Work done by immunohistochemistry and /in sifu hybridization has
demonstrated specificity of the expression of CSF-1 in invasive breast
cancer cells while such production is not observed in intra-canal or non-
invasive tumor cells ( SCHOLL, et al. Anti-colony-stimulating factor-1
antibody staining in primary breast adenocarcinomas correlates with

marked inflammatory cell infiltrates and prognosis. Journal of the National



anti body staining in primary breast adenocarci nomas

correlates with marked inflanmmtory cell infiltrates
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[0004] CSF-1 also has a chemotactic effect on precursors of the myeloid line,
which facilitates infiltration of monocytes in the tumor. However, the
presence of these monocytes is not sufficient to observe destruction of the
tumor by the immune system. ( DORSCH, et al. Macrophage colony-
stimulating factor gene transfer into tumor cells induces macrophage
infiltration but not tumor suppression. European journal of immunology.
1993, vol.23, no.1, p.186-90. ). It appears that at the high serum contents
commonly found in patients suffering from tumors of the breast, ovaries or

pancreas, CSF-1 orients the differentiation of these monocytes into
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increased osteoclast activity( CICEK, et al. Breast cancer bone metastasis
and current small therapeutics. Cancer metastasis reviews. 2006, vol.25,
no.4, p.635-44. ). It has been shown that osteolysis is linked to a high level
of circulating CSF-1( KITAURA, et al. The journal of clinica! investigation.
M-CSF mediates TNF-induced inflammatory osteolysis. 2005, vol.1 1_5,

no.12, p.3418-27.) .
[0006] The CSF-1 pathway is also involved in mediating intestinal inflammation in
disease such as Inflammatory bowel disease ( MARSHALL, et al.

Blockade of colony stimulating factor-1 (CSF-1) leads to inhibition of DSS-
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[0016C W B003/0eB588P! I fdiddy 3l SAelflAlEP prevERfng'S&nd treating

osteolysis, cancer metastasis and bone loss associated with cancer
metastasis by administering an antibody against CSF-1 to a subject.

[0011] EP 1488792 A relates to the use of mono- and/or bicyclic aryl or
heteroaryl quinazoline compounds which exhibit selective inhibition of
differentiation, proliferation or mediator release by effectively inhibiting
CSF-1R tyrosine kinase activity. This application also relates to the use of
such compounds for the manufacture of a medicament for inhibiting
abnormal cell proliferation. |

[0012] US 2005059113 relates to antibodies and antigen-binding portions thereof
that specifically bind to aCSF-1. The invention also relates to human anti-

CSF-1 antibodies and antigen-binding portions thereof. This application



such compounds for the manufacture of a nedi canent for
i nhibiting abnormal cell proliferation. [0012] US
WQQO®508245 13 rel ates to anti bodi es and anti genP@i/RB00%001733

portions thereof that specifically bind to aCSF-1 .

The invention also relates o human anti- CSF-1

anti bodi es and anti gen-bi ndPng portions thereof. This
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a
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herel n nmeans wthin
ZO%HFEP%})@r% rﬁ{%ﬁ%@r rsrgfr e preferably within
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odRrC R "ah ot Ay oBRT saminataTbal e s e gted by said
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bi ndi ng reaction
essentially of" when used to define products, composmons and methods,
shall mean excluding other components or steps of any essential
significance. Thus, a composition consisting essentially of the recited
components would not exclude trace contaminants and pharmaceutically
acceptable carriers. "Consisting of" shall mean excluding more than trace
elements of other components or steps.

[0018] As used herein, the term "specifically binds to" refers to a binding reaction
which is determinative of the presence of a target protein in the presence
of a heterogeneous population of proteins and other biologics. Thus, under
designated assay conditions, the antibody according to the invention bind
preferentially to at least part of the CSF-1R and do not bind in a significant
amount to other components present in a test sample. Specific binding

between the antibody according to the invention and the CSF-1R target



which is determ native of the presence of a target

protein in the presence of a heterogeneous popul ati on
woRoopno2¢3 ns and ot her bi ol ogi es. Thus, under PCT/EP2009/001733

desi gnat ed assay conditions, the anti body according to

the invention bind preferen_}lally to at |east part of
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or portions may lack the Fc fragment of intact antibody, clear more rapidly

from the circulation, and may have less non-specific tissue binding than an
intact antibody. Examples of antibody may be produced from intact
antibodies using methods well known in the art, for example by proteolytic
cleavage with enzymes such as papain (to produce Fab fragments) or
- pepsin (to produce.F(ab'), fragments). See e.g., Wahl et al., 24 J. Nucl.
Med. 316-25 (1983). Portions of antibodies may be made by any of the
above methods, or rhay be made by expressing a portion of the
recombinant molecule. For example, the CDR region(s) of a recombinant

antibody may be isolated and subcloned into the appropriate expression



anti bodi es usi ng nethods well known in the art, for

exanpl e by proteolytic cleavage with enzynes such as
wpapaiin2¢s o produce Fab fragnents) or pepsin (RPOI/EP2009/001733

produce. F(ab')2 fragnents). See e.g., Wahl et al., 24

J. Nucl. Med. 316-25 (1983)., Portions of antibodies

may be made by any of the aBove nethods, or may be

na@%CR¥ expressing a portion of the reconbi nant

nol'ecul’e. For exanple, the CDR region(s) of a

[OOZT]GMbsétﬁhbreant!Héotéymn’manbble syjien"edfersdosthbolaviabie reglon or
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ar|a ere at care at least
(i tee CD;Rls)zamdrr@rmffbﬁerrtla‘ﬁ'tlbbdmnngheis{afrmranatme As used herein,
As used rein

antj bodi e sanme ,speci e.
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refers to a conpari’son of the am no acids of
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CONMHd %hAbbleOvsgibh abE Wt thEbhéfg) @nd (Gl chainREs dif8ed into
and FR4), interrupted by three stretches of

hyrs@gmntam%nrsr@m@rf@usfra@meww& subpeainat(ERA, FR2, FR3, and

dar Do dBRABER B S btonds oF FypBRABicRRbefices, or the

DO%dm;ﬂeménmw@te:ﬁmwgedeﬁms (OBRR'Spt weerefifédaird Kabat's
and bet ween FR4A. Wt hout specifying
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R SR b BTN FR 5 CERPY FR8Pian A5 ane

natRR4l Withoat spetifigng rthe nsegrtiodiat lsubcrbgldms #s ARKEAFR2, FR3 or

herein, a FR represents one of the four
FR4, a framework region as referred by others, represents the combined
FR's within the variable region of a single, naturally occurring
immunoglobulin chain. As used herein, a FR represents one of the four
sub-regions, and FR's represents two or more of the four sub-regions
constituting a framework region. The sequences of the framework regions
of different light or heavy chains are relatively conserved within a species.
The framework region of an antibody is the combined framework regions
of the constituent light and heavy chains and serves to position and align
the CDR's. The CDR's are primarily responsible for forming the binding
site of an antibody conferring binding specificity and affinity to an epitope

of an antigen. Within the va_riable regions of the H or L chains that provide



sub-regions, and FR s represents two or nore of the
four sub-regions constituting a franmework region. The

weawaarmees of the framework regions of differeP€T/EPYN/001733

or heavy chains are relatively conserved within a
speci es. The framework region of an antibody is the
combi ned framework regions 8f the constituent |ight
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sequences Wt the varia eavy and l1ght c
I e yiadablehleayybar hgbmtwlns) ohauanhbudlleareaobdaaveo&QDR regions,

o8, noeonlg o wih SRR ((BRed dia it Tob H1 H2, H) for
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H1 hame, beeaj describetk by dSaleatt étval, l26§hi Bip). @mthQOQ 16H(1977),

oy 3 35 R oBpS Bies” 58 leniried v, 85  ete freS “dying an
CDFéxbﬁﬁﬁétmbfkaelmé@mém‘m&@cmf sagidyde)OTRI @GR s! fok &fefining the
duri nlgl an exam nation of a |inear am no acid sequence.

Th&BRI 413 fanp dan ivarnghowevenfeecHShapigs 4 antikady, Engineering:

o BiFebRe POl st af EFE S HRRkA Yy, 2008 Pand the

20GfEklal oishddtiesast stithe FODRIa B 8o nfelMBoCHR idERtified without
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so-ah, (véthin the atter. kheegyiasm ghe @@Bsw@fth%rﬁqﬁ@al@& dramework
SEQUERRES hdd D SNEMIR 23R §efESA S Rithin the variable region of

the heavy or light chain but outside the CDRs. The CDR regions can also
be defined using Chothia nomenclature (CHOTHIA and LESK. Canonical
structures for the hypervariable regions of immunoglobulins (1987) J Mol
Biol. 1987 Aug 20;196(4):901-17). Therefore, in certain embodiments, the
CDRs are Kabat defined CDRs, and in other embodiments, the CDRs are

Chothia defined CDRs. Regarding the antigenic determinate recognized

by the CDR regions of the antibody, this is also referred to as the
"epitope.” In other words, epitope refers to that portion of any molecule

capable of being recognized by, and bound by, an antibody (the



the heavy or |ight chain but outside the CDRs. The CDR
regi ons can al so be defined using Chothia nonmencl ature

WQ SHITHI2AS and LESK. Canoni cal structures for tPHeI/EP2009/001733
hypervari abl e regi ons of i nmunogl obulins (1987) J Ml
Biol. 1987 Aug 20;196(4):901-17). Therefore, in
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chprepared dising. hylddahaTiechniques neuelt| amathase: i diselpsed in
or . ~.aS used herein refers to an _anti body,.t hat. | .
derPAREOM o ARIBEAIRSY A CkEf Bty Bellall 2P diibf bold sering
be %@Bﬁrl%dfétdrg 3/\}1?@51 4988. hAE hMAMRFERLING 28t BhoRmenoclonal
di scl osed in HAR Anti bodi es: A Laboratory nmanua

2ndrétiodiesnandcd] Qelbplybrigomashbew Yetko Elsamigr, 1983 sp.563-681. .
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anti body" refers to an antibody_havi ng vari abl e and | )
corgsraine imgiwinglekylineenuanses of he ihseary aptleedy agthe invention
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sequences (e.g., nutations introduced by random or

si t5Pepiici Mutagrnasie R Mo r DY (samatic mutatigmtinvivo). Thus, as
mut, At iR L. Vil\o Th S ; in, . :
s Bttt torny chimal° ol el d U, aiEBay in which
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substantially sim man ger?éc{i ne antih
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[0024] As used herein, the term "Fab" refers to regions of antibody molecules
which include the variable region of the heavy chain and light chain and
which exhibit binding activity. "Fab" includes aggregates of one heavy and
one light chain (commonly known as Fab), whether any of the above are
covalently or non-covalently aggregated so long as the aggregation is
capable of selectively reacting with a particular antigen or antigen family.
The Fab fragment is a heterodimer comprising a VL and a second
polypeptide comprising the VH and CH1 domains. In a preferred
embodiment the antibody is an Fab' fragment. By Fab' fragments differ

from Fab fragments in that the Fab' fragment contains a few residues at



[0024] As used herein, the term"Fab" refers to
regi ons of anti body nol ecul es which include the
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nprising only three CDRs specific for an anti
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[OOZ%Wq%%rdg?llggesihiyﬁé?t%?% I“anntir{JDold(ilclfjrla%rrnebr{tplrg%'s toz%%e or more
fragments of an antibody that retain the ability to specifically bind to the
CSF-1R. |

[0029] The term "diabodies" refers to small antibody fragments with two antigen-
binding sites, which fragments comprise a heavy-chain variable domain
(VH) connected to a light-chain variable domain (VL) in the same
polypeptide chain (VH VL). By using a linker that is too short to allow
pairing between the two domains on the same chain, the domains are
forced to pair with the complementary domains of another chain and
create two antigen-binding sites. Diabodies may bind to one ore more than

one epitope. Diabodies are more fully described in POLJAK. Production



[0028] As used herein, the term"antibody fragnment”
refers to one or nore fragnents of an anti body that
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R. [0029] The term "di abodi es"” refers to small
anti body fragnents wth tvvo ant i genbi ndi ng sites,
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beemgatars eBAIf 96 e&BFésJ%GQHCéHdOQe&éteQﬂﬁbﬁpEy coli, thus allowing
fragrrents Traditional ly, these fgrrents wer e derived
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I S f@anétional ebiaimgn Unitsf lofgartitodies, F\cbrreEsﬁaﬁdlthso uthed variable
herei n "Domaj n Anti bodi es" (dAbs) consist in
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E:I?If%g’ any J%Q'Hé(lng.r agnment that consists of the VH and
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[0033] The term “antibody” or “Ab” also refers to other antibody fragment well
known to the one skilled in the art, for example those described in
HOLLIGER, et al. Engineered antibody fragments and the rise of single
domains. Nature biotechnology. 2005, vol.23, no.9, p.1126-36. and
HOOGENBOOM, et al. Natural and designer binding sites made by phage
display technology. /mmunology foday. 2000, vol.21, no.8, p.371-8.

[0034] According to one embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises :

(i) at least one CDR wherein said CDR is comprising at least five
consecutive amino acids of the sequence starting in position
45 and finishing in position 54 of SEQ ID NO:2, of the

sequence starting in position 66 and finishing in position 87 of



[0033] The term "anti body" or "Ab" also refers to
ot her anti body fragnent well known to the one skilled

wo poobhe2a¥ t, for exanpl e those described i n HOROCT/EERN/001733
et al. Engineered antibody fragnments and the rise of
singl e domai ns. Nature blotechnology 2005, vol . 23,
no.9 , p.1126-36. and NBOOM et al. Natural and
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and co®bri ses : (|) at | east one CDR wherein said CDR
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posi tion 54 oohsSEQivDahihd,acids bhehe seyasnes stamhg rg position
in position 66 and finishing in_position 87 ofSE

NG 5or of s ag@qmmgstnar PPREOI SBOST (SBA_ 137NGHd, of the
Fini shi ng hEé%’i‘a&lagdﬂ‘éBgﬁ@H 65 'émdzflnlé}{m%n( lp'gélstlt%h 76 of

| east one ere n sa I'S conprisin
five consec 8EQdDaNO4 c&cmfdmecﬁeqdwceeﬂaﬁmvgemspwiiﬁcbmg 09 and

NG o | ¢ hdnS eI BoSiaR (A SHSE BRI NBeh 66 and
[00355]erl\c§:'6'r@iﬂg' 1 Bﬂ%tﬁér%‘m%@d%eﬁ'z%gDagﬂ?cﬂiyobf %etlh%ntlon binds

ence Startin osition 10 fiI'ni shing
posspbcrﬁnall;lf’o G:I’SFSEEQ arm bﬂn@ns{a@@Bf@as&\mer@Dnghereln said CDR

o e TsREnGERHY | o, e AnoRiShyaleHat; kb aRa; ofdlipof CDRs
ONgq ﬁiﬁ?éfﬁ%??le%s?ﬁ{/é*c@%étﬁrve'diﬁ%%&“ ly from one

anot ected in the group of CDRs conprising at
| east f4 ve cofitheceqguenacastartingdn positionf45 ard §pighingia position

starting in Si L 45 and finishing in position 54

of SEQ I D Né)‘g()# gtﬂll%?\éguence starting in position

66 and fi ni si¥ithe deyuRASE staHing In ?BsﬁEQd@amﬁbshﬁ‘fg fnfYsosition
sequence starting in position 117 and finishing in

position 126860f SEQ IIDNW@22, of the sequence starting

in position 4f4tﬁ"endsefdurc]e'nscg' Sthrtitg (r)lspto's?on 117 and finishing in

position 126 of SEQ ID NO:2,
- of the sequence starting in position 44 and finishing in position
56 of SEQ ID NO:4,
- of the sequence starting in position 66 and ﬁnishing in position
76 of SEQ ID NO:4
- or of the sequence starting in position 109 and finishing in
position 117 of SEQ ID NO:4.
| [0036] According to a preferred embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises 2, 3, 4 or 5 and even more
preferably 6 CDRs wherein said CDRs are, independently from one
another, selected in the group of CDRs comprising at least five
consecutive amino acids :
- of the sequence starting in position 45 and finishing in position
54 of SEQ ID NO:2,

- of the sequence starting in position 66 and finishing in position



56 of SEQ ID NO 4, of the sequence starting in

position 66 and finishing in position 76 of SEQ ID
woRd/1e24df the sequence starting in position BODER2909/001733

finishing in position 117 of SEQ ID NO 4. [0036]

According to a preferred enbodi nent, the antibody of
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NO 4, of th ting in position 66 and
finishing i ?%g@??%;@&f?gf SEQ ID NGO 4 or of the

sequence st aort ohthe rsepaence atarting imndosition st gnidnfinishing in

position 117 of  SEQ 1D 4 37] According to a
anot her pr efRY¥ gﬁ%&a%wk&ﬁé anti body of the
n ' bisnd Ik | 0 T n '
(0037)" A0S B0 184, BRBTIeY  PREi el BfPoyimEn " hel PARISRAE of the
CDRsvention binde spadifinallytd oM tRandmmrmprisesel ected in

am ng. AUT ds 2 567 260 BetRiende Bkt CRIRY HTSEanLIa dsrs are
and fini shi ngdégersithi @BnPbrf aRbRdrD d¥ectedOin the group of
sequence starting in position 66 and finishing in
posi ti on 87 GIPRsEQMmisiy 21 least five: corsgritive amimotagids :
'n position o]f]tﬁe%ré%ufeh&ie %pér{}gg iinnposition 45 and finishing in position
54 of SEQ ID NO:2,
- of the sequence starting in position 66 and finishing in position
87 of SEQ ID NO:2,
- of the sequence starting in position 117 and finishing in
position 126 of SEQ ID NO:2,
or
(iv) 2 and even more preferably 3 CDRs wherein said CDRs are,
independently from one another, selected in the group of CDRs

comprising at least five consecutive amino acids :

- of the sequence starting in position 44 and finishing in position
56 of SEQ ID NO:4,

- of the sequence starting in position 66 and finishing in position
76 of SEQ ID NO:4

- or of the sequence starting in position 109 and finishing in
position 117 of SEQ ID NO:4.

[0038] According to another embodiment, the antibody of the Invention binds



position 126 of SEQ ID NO 2, or (iv) 2 and even nore

preferably 3 CDRs wherein said CDRs are, independently
WO e@nilones anot her, selected in the group of CDRSI/EP2009/001733

conprising at |east five consecutive anm no acids : of

the sequence starting in position 44 and finishing in

position 56 of SEQ | D NO 41%f the sequence starting

in it Len, 68 cangdsfini shi L0, position 76 of SEQ ID
Nosg)%glrﬂtcgﬁy %%gﬁgﬁedn@eééﬁ‘gﬁ?ﬁg in position 109 and
finishiig i mtleastt bee COR sdle&eq, indd¥ententlPGasth one another,
Accordi ng to another enbodi nent, the anti body of the

I nvent i on bilf#Re geyr plthel GDRATsetferth ind conpri ses

(i) at |east one %&E‘ e i At | vy Chimm |
anot her, inthe group %%Eewgﬁﬁeé #oAr td'h5f iaﬁw: ﬁlﬁlﬁgmg n
sequence st gdsitium 540 op8EQ IDING2, and finishing in

position 54 of SEQ I D NO 2, the,se(?uence_st arti n%d'rn, y .
posi tion 66 -and fh@isaauUeHCensiaing il Pepitieny 6e=@nfpfinishing in

NO 2 and th i i sition 117 and
finishing i ?Oégwﬁﬁf%’fgg?%énﬁ NG 2; or (ii) at

| east one CDBR selteetsadjuencdegtartihgnin yokitiom vh2 and finishing in
another, in the gr t as set forth in : the
sequence st aﬂqq'tl?g‘ ?#)Bgéﬁcfﬁ%@zand finishing in

position 56 pf SEQ ID NO 4, the sequence starting in

position 66 and finishing in position 76 of SEQ ID
NO 4 an(d) t heatslegaenne GDRr s¢legtedy ipdapearidemtlyfeoranohe another,

g R aro e P sbP M ccor 810 €0
g'ngdéD%pgg: 2 Lfgg[tuetééq%%%\-cé Rl GRULiISSS A ah@a@fikishing in
position 56 of SEQ ID NO:4,
- the sequence starting in position 66 and finishing in
position 76 of SEQ ID NO:4 and
- the sequence starting in position 109 and ﬂnishing in
position 117 of SEQ ID NO:4.

[0039] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises at least one CDR selected,
independently from one another, in the group of the CDR as set forth in :

- the sequence starting in position 45 and finishing in position
54 of SEQ ID NO:2, - |

- the seqﬁence starting in position 66 and finishing in position
87 of SEQ ID NO:2,

- the sequence starting in position 117 and finishing in position
126 of SEQ ID NO:2,

- the sequence starting in position 44 and finishing in position
56 of SEQ ID NO:4,

- the sequence starting in position 66 and finishing in position
76 of SEQ ID NO:4 and

- the sequence starting in position 109 and finishing in position
117 of SEQ ID NO:4.



W

[004

[004

i ndependently from one another, in the group of the

CDR as set forth in : the sequence starting in

Qoworiaws 45 and finishing in position 54 of SEJ/EE2009/001733
NO 2, the sequence starting in position 66 and

finishing in position 87 of SEQ ID NO 2, the sequence
starting in position 117 af® finishing in position 126

f SEQ |.D NO 2 he seqgu e.s t [ [ ti,on 44 .
G deTI0R; oy 2natnss STPERMER o 1S Atibg R Ph the ffVention binds
segpenficaly abt OBF-HR R@El cbaipridgesand 3 i shi Hgahd even more
position 76 of SEQ ID NO 4 and the sequence startin
i n psefsrably ® CORssrlectedi kidepgnaanihyipm ene anpthsr, &16 group

| D NG 4 40] Accarding to anot her enbodi nent, the
anﬂ%%%agﬁ@tfma}-i on binds specifically to CSF-1R

and conpri sefeZseqlienteOstaftingNith pYSItioN Y5 and effrigtang din Gosition
CDRs sel ected, i nd&pendentl fromone another, in the

group of thé‘wﬁﬁ @Nqigr%/h_ in : the sequence
Z; arStElQn_Ig DI mﬂgf’ée{@%ﬂcé%tgﬂﬁ‘gf @?gc?%ilhﬁlg 6%61 aﬂasﬁrﬁérﬁﬂg gé position

e sequenc n position

and fini shi ey ohSBEQsID N@1287 of SEQ ID NO 2, the

sequence starting in position 117 and finishing in . .
posi ti on 12d¢hefseguence stasting 'PI@%@HU&F]Z@@ %’i‘_‘?fl“ﬁg ipposition
position 44 L BRHSIM .bn position 56 of SEQ ID

NO 4, the seﬁzzjég?}{:%Es Ilgjr F‘?’ng’ in position 66 and

fini shi-ng i nthposadquenice 7adingSinCprositidk) 44 and firtishing in position
sequence starting_in position 109 and finishing in
position 11790t %E@ HEgNIQb"'Af. [0041] According to a

om0 o RELSESREB APl | BisiBh 4P Sy iy iy postion
: (iv) 2 and7eeE8ERDIEND:.dfadably 3 CDRs wherein said
CDRs are, the sequence sfarting in position 109 and finishing inl position
117 of SEQ ID NO:4.
1] According to a another preferred embodiment, the antibody of the |
Invention binds specifically to CSF-1R and comprises :
(iv) 2 and even more preferably 3 CDRs wherein said CDRs are,
independently from one another, selected in the group of the
CDRs as set forth in :
- the sequence starting in position 45 and finishing in position
54 of SEQ ID NO:2,
- the sequence starting in position 66 and finishing in position
87 of SEQ ID NO:2,
- the sequence starting in position 117 and finishing in position
126 of SEQ ID NO:2,
or
(iv) 2 and even more preferably 3 CDRs wherein said CDRs are,
independently from one another, selected in the group of the CDRs
as set forth in : '
- the sequence starting in position 44 and finishing in position

56 of SEQ ID NO:4,



i ndependently from one another, selected in the group

of the CDRs as set forth in : the sequence starting in
wWeamotinas 45 and finishing in position 54 of SECQ/EE2009/001733

NO 2, the sequence starting in position 66 and

finishing in position 87 of SEQ ID NO 2, the sequence

starting in position 117 add finishing in position 126

of SEQID NQ 2, or (iv) .2 and even.nor r efer . s
CDRs wher ej %a'iie&‘“ég% sé?rglngl 'ﬂd%?)sé“%%rqﬁ 5 5@@'@'&% it position
anot her, selgctesend Re:4r oup of the CDRs as set

forth in : the sequence starting in position 44 and

fini shi-ng i thessqueooe Starting SEQOstiond] A9 e firdshiiegde position

starting in_p 6 finishing in position 76

of SEQ I D NG 1%5 ‘i%@@@hb@ge starting in position 109
[004%”9\0&)&!@@' Y érik PERbbbRRert] 7thef aREEbdy B the [Mhtbn binds

ccording to one enbodi nent, the antibody of_ the
| nepacificallybtyn ESFpBRcand campyises (DS least anel GRRKQmEREsing an

t | t CDR
as 2o 5 heqene o kel Brirdaty B SEEPT HOETIR or 13
or ofi(i) atdbabeasd ODR cORMPrisMy ah HniiBloaiti@gegoenacs ds set forth in
sequence as set forth in any one of SEQ ID NGs: 14, 15

or ang.oreooiSEQAELNAS: A4, 18 Aré her enbodi nent, the
[004%ntl g‘,%g Prgf tggog}%\‘e%b??&rnéﬁ} pﬁr‘l\tlbfdagab* ¥hé qn@"ftldln binds

one
aCispeeFigHBNE6 @SFSER draf bbmp’nlselyatolwsbfonﬁEQDR) dtl@prlsmg an

11, 12, 13, 14, 15 or 16. [0044] Accordin
pr EMRiNP AFie SEELEREM BS &eﬁefoahtln k?thYyO’Eﬁ of ﬁ@"cm@erﬁgsom 12, 13,
21 Jgpoq,%glcally to CSF-1 R and conprises 2, 3, 4, 5
re preferably 6 CDRs conprising an am no

[004qc iAbcoediHgroea pﬁef&ﬂbdf@‘nbbdllmieranma)aﬂtlhrﬁdﬁEQHdJrN@ntlon binds
11, 12, 13, 14, 15 or [ 0045] ﬁi trqd t o anot
enisegciieaty ta fSFR %ayomprt% 3 GVRggNore Beferably

6 CDRs comprising an amino acid sequence as set forth in any one of
SEQID NOs: 11, 12, 13, 14, 15 or 16.

[0045] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises (i) at least one CDR as set forth in
'any one of SEQ ID NOs: 11, 12 or 13; or (ii) at least one CDR set forth in
any one of SEQ ID NOs: 14, 15 or 16.

[0046] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises at least one CDR as set forth in any
one of SEQ ID NOs: 11, 12, 13, 14, 15 or 16.

[0047] According to one preferred embodiment, the antibody of the Invention

| binds specifically to CSF-1R and comprises 2, 3, 4, 5 and even more

preferably 6 CDRs as set forth in any one of SEQ ID NOs: 11, 12, 13, 14,
15 or 16. )

[0048] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises (i) at least one CDR comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 17, 18 or 19;
or (i) at least one CDR comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 20, 21 or 22.



specifically to CSF-1 R and conprises (i) at |east one

CDR as set forth in any one of SEQ ID NGs: 11, 12 or
wa3ovor22¢3 i) at | east one CDR set forth in anyPCHEP2HI/001733

SEQ I D NOs: 14, 15 or 16. [0046] According to another

enbodi nent , the anti body of the Invention binds

speci fi caIIy to CSF-1 R and&onprises at |east one CDR

o0ud B 5 oo RGP T B o o onih bincs

enigpdciieslly té GSRMR WC@fndnb@slétVI%@tst @fnebCﬂIRi comprlsmg an
specifically to CSF-1 R and conpri ses

ev@mln@ras%ls@ﬂ@em gsesatirgh 43 agytone pf §E|Q1 llarN0§né7oﬂ8 19,

9 2!%2;:22 11, 12, 13, 14, 15 or 16. [0048] According
Qn th énbodl rrent the anti body of the Invention

[0050]' Nfeoﬁdlﬁgltfol @ﬂé| yrdf@'réES’%rﬁdemtpmrar&@de of &e Inventlon
|'east one nmprisin an am no acid sequence as
forbUrHjS ﬁpﬁﬁi{lC@'hétQ)fC%E [@ndosomprises a2,08: f9;5 @nd(w?n more

cePFarehly RCERS EOTBHPEL ATEECR SEAGr el RErofth in any
22 dneOHABEAIDONGisNg 7} 08 at®td0;21eot2Rli ment, the
ant i bog% of the |nventj on bi nds, specj fi cal

[005% Argordirgrios agother| @aspdimrnicitie MRy A {ﬂ%qa\ﬁ‘?wn binds
15 shoBRHEY 655 R @iy af1Rasl oREGOR et forth i

pr eingrored o SEQH IDNDs: 1hel&at il Bpay(iipfat 1dest lomec®DRoas set forth
bi nds specifically t -1 R and conprises 2, 3, 4, 5
andn @0¥r9n|%9#§€bébem§l§$§56%wﬁ§gconp??s| ng an am no
Ci t

[005%7/:&1:@?%@ S ghdyRe erﬁqsggﬁn%%gq Sitbotly SERd Bhdbiion binds

Accordi ng to anot her
emwécrilealiy to IGSER bodycarhptibes bhieadtiane BiDRIset forth in any

Drne S OlR RS 17a18 e d Py 'o?fs NGb: 17, 18 or
[005§]9’Ad2:br<§|hb) toabnbeﬁlgfel‘i’@@ &F?Boéﬁn tﬁé’réﬂllﬂo@lyaﬁb’ tid1 @nvention

or 22. | 052] Accordi n
andmﬁm spabltﬂdaihyem CSﬁe‘H%\raan@dgnmtseBh%, Bnée md even more

ondToisEae Pifts, s 3L o7t . So7 Becst BERAEINGs: 175, 19, 20,
19292622 1 or 22. [0053] According to one preferred
enbodi nent, the anti body of the Invention binds

[0054]p dwicording| o epother- emRodimaentoripe | anrttbogly of tae Igvemfipn binds

evenemhcg”y to CSF-1R and comprises (i) at least one CDR comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 23, 24 or 25;
or (ii) at least one CDR comprising an amino acid sequence as set forth in
any one of SEQ ID .NOs: 26, 27 or 28.

[0055] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises at least one CDR comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 23, 24, 25,
26, 27 or 28.

[0056] According to one preferred embodiment, the antibody of the Invention
binds specifically to CSF-1R and comprises 2, 3, 4, 5 and even more
preferably 6 CDRs comprising an amino acid sequence as set forth in any
one of SEQ ID NOs: 23, 24, 25, 26, 27 or 28.

[0057] According to another embodiment, the antibody of the Invention binds



preferably 6 CDRs as set forth in any one of SEQ ID

NOs: 17, 18, 19, 20, 2 1 or 22. [0054] According to
wepwvher4enbodi ment, the anti body of the | nvene¢CTEP2009/001733

bi nds specifically to CSF-1 R and conprises (i) at

| east one CDR conprising an anmi no aci d sequence as set

forth in any one of SEQ IDMs: 23, 24 or 25; or (ii)

S e 8 ?@ﬁl&ﬁﬁ{‘% Joni ?('Qﬁ#i %gﬁ%rfs%sm:&o@%’%{ ggag?ﬁ%g’_ég s8F forth in

ort n any one O

[ 0GHFY] orfe 6D SEQN D IND&Z8, Iy 0eBB06! (1813t ledion@NCDROEY set forth

of the Invention binds s C|f|caIIy to CSF-1 R and

conp PNy &neRf SERIP NRs: @BRZZ &S sing an anino acid

e S¢S t 0] | : : ;
[005@ 4%@@@9@}02%8&%8%%8@@% tAgfé%r%wt%% 08{) Eﬁ@ In¢8ntion binds

pr apecifiedlly b Q8RR and ben@meb@dyeas‘t dnleeCDR/agts'eDforth in any
binds specifically to CSE-1 R and conprises 2, 3, 4, 5

and® R D NEst €3aBfy2% RS @ofPri sing an am no

0053 ALERAE S e BRtol S e Tho AR B M inventon
grrmgwhimpe]gfthlldgll m:%ﬁﬁdtlfclﬁng Igg(rjﬂpgb:esmog 4,i5 antd even more
e vt ebAay GRERY a8 Sef frihi AT APeCER BT Bin2t. 25. 26,
23,0724 98 25, or (ii) at | east one CDR as set forth in

any one of SEQ ID NOs: 26, 27 or 28. [0058] According
[0060]o Acuoirdieg tnaadthernémbodienant; ithedgntidfodyhef Ithe enveotion binds

onerestRaly dor B 1R A0 asgmBES & YBRRbY RediongSihesgin said
25 vafi@bleredid 3§m hggégi/ d5Rat tpine preferred

enbodi nent of the Invention binds .
speci fi-cal I ytheose:cm‘ertbertaMQ:wnposmes 45 agd finishlingnd position

even nore pregfe I ) as set ‘forth in any one of

SEQ | D NGs: %OIE%EC}/ES@?S 27 or 28. [0060] According

to another etﬂ'@%’éd[ﬁéﬂce étaﬁlrﬁgri esitionfed Eﬂd'ﬂ%ﬁﬂhg% posmon
bi nds specifically d conprises a variab

regi on, wher&f of §E|Q1I|D/N@ 2iargl r egi on conpri ses the
CDRs as set tE{orth in uence s

posi 1 on 45 B ese; siginy BoEifer 8% i aining in position
NG 2, the SeREBESES Ay NOrQ. i n position 66 and

flnlshlng in position

[0061] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises a variable region, wherein said
variable region comprises the CDRs as set forth in :

- the sequence starting in position 44 and finishing in position
56 of SEQ ID NO:4, |
- the sequence starting in position 66 and finishing in position
76 of SEQ ID NO:4 and
- the sequence starting in position 109 and finishing in position
117 of SEQ ID NO:4.

[0062] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises a variable region, wherein said
variable region comprises the three CDRs as set forth in SEQ ID NOs: 11,
12, and 13.

[0063] According to another embodiment, the antibody of the Invention binds



87 of SEQ ID NO 2 and the sequence starting in

position 117 and finishing in position 126 of SEQ ID
WO09/112¢061] Accordi ng to anot her enbodi nent , PETEP2009/001733

anti body of the Invention binds specifically to CSF-1

R and conprises a variable region, wherein said

variabl e region conprises t3e CDRs as set forth in :

poSPERBHELS 87 C8Ey REaRR, BMPHRSE 4 JaRBBIe raB [l gherdin said
POs/atiaBle %l&ﬂ@oﬁpﬁ’séglﬂﬁ@ threelODRE e setffofth IPEEQDID NOs: 14,
NGO 4 and the sequence starting in position 109 and

f| 'rﬂu%ﬁindgm n position 117 of SEQ I D NO 4. [0062]

ool i, JBBLEE. FRRAPMERY e SRR BP Bl Syl bincs

vargpablfieall g aboCSFMRI ghd mﬁrlyéélaibiaﬂab%]l@@lon wherein said
conprises the three CDRs as set _forth in SE

D NOs:
11 vatigbleaiegiarscomooess tre HieaiGigRe sehiithisy S QID NOs: 17, 18,
en‘%ﬁy1 nt, the antibody of the Invention
bi ndsspem f| cally to CSF-1 R and conprises a variable

[0065]e Ravordingetoe anotiiirdembodiahémt, rthgi antimalypof ske Ihbention binds
. three CDRs as set forth in SEQ ID NGs: 14, 15, and 16

[ OGBEFITAaNY 8 S Fr RaABEHEPMBRBRR ariariableh seginn; egrein said
of \}al?lgbléq?’e?‘ér‘l eanﬁnggé 158 el Vﬁ@Hsyaé Qetcéﬁh% %%@qD NOs: 20,
varrabl e regron,

rrses erei vari
reg'a1orandc2ﬁ)rises the three CDRs set forth in SEQID

. 17, 18, and 19. Acc rdin
IOOS%&%WHQ to ﬁ@omﬂr.%{s@p citindhP IR O thadnvention binds
sp t a [ I e
;eoPgleally ol &SFIT R EonBRSES & VarBbKeibdeht wherein said
t hnmetaﬁlﬁ%ga«sn sempfrises lihe mhrﬁEQEDle\ﬁssemrchn EE@HE{) NOs: 23,
4{50066 Accordi ng to anot her enbodi nent, the
ant " the I nvention binds spec:lflcally to CSF-1

O S B 0 g e v
in sﬁlé@ficlllwcte Ca3F- 184andndom5rlses a variable region, wherein said
variable region comprises the three CDRs as set forth in SEQ ID NOs: 26,

27, and 28.

[0068] In preferred embodiménts, the said variable region further comprises one,
more preferably two, even more preferably three and definitely preferably
four framework region, and more preferably human FR. As used herein, a
"human FR" is a framework region that is at least 75 % homologous to the
framework region of a naturally occurring human antibody.

[0069] According to one preferred embodiment, the antibody of the invention
binds specifically to CSF-1R and comprises a variable region, wherein the
variable region comprises.an amino acid sequence as set forth in SEQ ID
NO:6.

[0070] In a more preferred embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises a variable region, wherein the
variable region is as set forth in SEQ ID NO:6.

[0071] In another preferred embodiment, the antibody of the Invention binds

specifically to CSF-1R and comprises a variable region, wherein the



[ 0067] According to another enbodi nent, the anti body

of the Invention binds specifically to CSF-1 R and
weovpnixes a vari abl e regi on, wherein said varP@bER2009/001733

region conprises the three CDRs as set forth in SEQID

NGs: 26, 27, and 28. [0068]_ In preferred enmbodi ments,

the said variable region f her conprises one, nore

At
GererieBl A pafikRe ST oI T BERE 4 ECad S forippsE 1D

prepj@rgably human FR As used herein, a "human FR' |s a
amework region that is at | east 75 % honol ogous t

[0072]hénfa%ﬁewmarer pipfemed eraboimeantl the &r&@@dr.qﬁ@%mvmtlon binds
antég%%ﬂ%a I)L %%6%’,]8#\9 oF, ql'd”%f)f!ﬁ)ﬁ%@?mg/r S%ﬁétglgdrergdon wherein the

he ant ion'b

Sperarrfabrmrdgrori s é§§etlfoﬂhantsmﬂbrmw a vari abl e
ion, wherein the variable region conprjses an am

[007%]cgla %@@n@@bﬁgl@%@t the eﬁtlbﬁdxse@theblN@rﬁlon[moc#@]speﬁlﬂsa"y to
mores Pl § b etg) él!;\ r@@@ %e?élattns variable regions
I Nds speC|

Inventlon

a \«@ej mldeeenéemmf,romfmeaanom s@ect&blmthegrmrp ofs as
set forth in SEQIDI\IO6 %0071 her referred
enbodi Bnt , @& éﬁw[‘?%%%/c p('ﬁ'é‘gltH@ @Scﬁ derth

specificallyto S i apl ;
?ﬁevarq% e reg| o siﬁ p&sitidd | &P lRd finishing  in

regi on, wherein conprlses an am
aci d sequengmsitiorss4 ofSEQrI[DrNCSEQ I D NO 9. [0072] In '

anot her nore preferred enbodi the a{;tl body of ﬁ .
I nvention binds dBecsequencey s '&Ftnlp@?' Q@'§ Ing In

a variabl e reginh sPREsE | RO WEARD! € Tegion |s as
cet foreh i Pasn & R QRIS ot hor

enbodi nent, -t he dheidmmiyence sthdingriremosiionbll hdsand finishing in

f I I t bl
"eqi ons. undastien ke oLsER SN one are, T ¢

i ndepengent |\bérfab1%!7}é§“@n§‘8@rhbﬁ§mgstﬁle@DRdaé SetlfBRNGA OUP
of (i) variable regions conprising the CDRs as set

forth in : the sdbeesrauestcer staning rin ppssitiomrid @nantinishing in
starting i n ESeR B SRR AR ng i posi & an 87
of SEQ ID NQ 2 anfetduyreieeBERting aht podtidm 680 Hndi BRishing in
117 and finishing in
position 76 of SEQ ID NO:4 and
- the sequence starting in position 109 and finishing in
position 117 of SEQ ID NO:4;
(ii) variable regions comprising the three CDRs set forth in SEQ
ID NOs: 11, 12, and 13;
(iiiy  variable regions comprising the three CDRs set forth in SEQ
ID NOs: 14, 15, and 16;
(iv)  variable regions comprising the three CDRs set forth in SEQ
ID NOs: 17, 18, and 19;
(v)  variable regions comprising the three CDRs set forth in SEQ
ID NOs: 20, 21, and 22;
(viy  variable regions comprising the three CDRs set forth in SEQ

ID NOs: 23, 24, and 25

and



position 126 of SEQ ID NO 2; (ii) variable regions

conprising the CDR as set forth in : the sequence
wae@onings i n position 44 and finishing in posiRCOEPHEY/001733

of SEQ ID NO 4, the sequence starting in position 66

and finishing in position 76 of SEQID NO 4 and the

sequence starting in posit iZ#h 109 and finishing.in

t f SE .
Conpr i &11Ng REapf oo liarishls i BB PR e rpin SEQ
12, and 13; |D|No); ¥@r2pbh@ 282gi ons conprising the
three CDRs set forth in SEQ I D NOGs: 14, 15, and

100741 Vcooriingisoe pesfprd mhgelmmgtnmenmmcyeom%lwehtnon binds
for i/ 19; bl
reg°’ EC@% bgl gi ’ﬁP]d %r;'éns set (;lzjr;/ﬁr: ﬁ SEQ I D

NGCs: 2@ 2 X firsbdadable(r8glony Mherdihasaid yanaleqegion comgrises :
the three CDRs set forth in SE?ID NGs: 23, 24, and 25
and(vi i) varthatPPR: agisehJoabripr h§|$ﬁjll{q4i‘@etﬁ?€t§‘gdﬁ?§°3't'°n 45

Zsf:o]; 3”13 'tgar%Eﬁgéﬁ :ﬁﬂéa)oéﬁ'oggig gEahe an?Abody of

the I nwenti QhebGDGBasrwtifbhhahlthetse@ﬁcﬂe SRaetingy in position 66
conprises : (i)_.a first varlablere% wherei n said

vari abl e re@Whfirishingi iBeesitian&? epREL| Qé‘{ f'zoﬁ‘rtqw in

t he sequenc t S0k ;
position 54qo§ @ES ?%shgfcg'ﬂ? ih@cﬁé&é‘és seffst%?{cl)'? ﬁ‘%ﬁ%ﬁlon 17
t he sequencearst finishimg innpositiint 1261068EGNID NG@shi ng i n
position 87 of SEQID NGO 2 and the CDR as set forth in

the se ce starting in position 117 and finishing in
positi ?@ 126, ofg c%\l:ﬂj |\RArdBie: gn('WI)nel%lﬁeQé’in variable region
vari abl*€ regi on, ereln sai ar i abl' e reglon

comprises :

- the CDR as set forth in the sequence starting in position 44
and finishing in position 56 of SEQ ID NO:4,
- the CDR as set forth in the sequence starting in position 66
and finishing in position 76 of SEQ ID NO:4 and |
- the CDR as set forth in the sequence starting in position 109
and finishing in position 117 of SEQ ID NO:4.
[0075] According to a preferred embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises :
(i) a variable region comprising the three CDRs as set forth in
SEQ ID NOs: 11, 12, and 13, and
(i) a variable region comprising the three CDRs as set forth in
SEQ ID NOs: 14, 15, and 16.
[0076] According to a preferred embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises :
(i) a variable region comprising the three CDRs as set forth in
SEQ ID NOs: 17, 18, and 19, and
(i) a variable region comprising the three CDRs as set forth in
SEQ ID NOs: 20, 21, and 22.

[0077] According to a preferred embodiment, the antibody of the Invention binds



conprises : the CDR as set forth in the sequence

starting in position 44 and finishing in position 56
W@R00SEQ24D NO 4, the CDR as set forth in the sSePCUEPIEI/001733

starting in position 66 and finishing in position 76

of SEQID NGO 4 and the CDR as set forth in the

sequence starting in positidn 109 and finishing in

posi 17 at D NO 4. [0075] According to a
préP@P?'@@'&Wo@&iFﬁggta”qwnaﬂ? $ody of the Invention

bi nds %gem fd Gatibdle! Rdioi cbn%r@mb ¢ MRIcEEEDRY iaks et forth in
vari abl'é region conpri'sing the three CDRs as set forth -

in SEQ | D N&GEQID,NDg; 23n24,1a3d 2hcarfd i ) a vari able

| oNGe 14, =4 §adnls FRgio G7a . s gt ks 275 forth in
preferred ergExgllmqqgs bhe22Mridegdy of the Inventi on
bi nds specificall CSF-1 R and conprises : -

(i)
[007&]arA@@r@ngég|aanr erfpm@nhgdmmtx theeanidprly afs,tr\@etnveatlon binds

7 and (ii) a variable
gg%'gwg’s# 1? qﬁ&ggﬁ as(sez forth in SEQ
| D NGs (1) 20, 2vdriafi@dedidn dsOsbt fbrthae SEQ (Y N®:63and
preferred enbodi ment, the anti body of the Invent| on

bi ndssici f icvanable segigr-as setdadh @bﬁﬁ@ O:9%i) a

[007%"}"‘@%@'@@%&58@8@@'éhﬁgd:bga%t !(int @gtrhsegtr;\vfeﬂ[ibn binds

r egpesifieapto SSFY1RMend borapriéddRs as set forth in SEQ
ID NGs: 26, 27, and 28. [0078] According to a

pref er (®d err%é"@lafﬁfﬂha"l wariahleiregiap OMRIRENG hvent i on

bi nd fy t "
vari 2o oo Gre ol o PEIHTYHE LATBAGERaf fy Ppoifon 40
vari abl e r egarahfiishinet infpassition 54 SEQECDIDNR®™:2, [ 0079]

According to a preferred enpadi pent, the antipody of .
the | nventi dheb Q&%a§p%eé.fprn;5amt S(3$CeACE FKHHG In position 66

o | Sirg rd fifisRRRH JoRRich 8PbF BECPID RD:2"nd

- the CDR as set forth in the sequence starting in position 117
and finishing ih position 126 of SEQ ID NO:2;

and |

(i) a light-chain variable region comprising :

- the CDR as set forth in the sequence starting in position 44
and finishing in position 56 of SEQ ID NO:4,

- the CDR as set forth in the sequence starting in position 66
and finishing in position 76 of SEQ ID NO:4 and

- the CDR as set forth in the sequence starting in position 109
and finishing in position 117 of SEQ ID NO:4.

[0080] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises (i) a heavy-chain variable region
comprising the three CDRs as set forth in SEQ ID NOs: 11, 12, and 13,
and (ii) a light-chain variable region comprising the three CDRs as set forth
in SEQ ID NOs: 14, 15, and 16.

[0081] According to another embodiment, the antibody of the Invention binds

specifically to CSF-1R and comprises (i) a heavy-chain variable region



the CDR as set forth in the sequence starting in

position 45 and finishing in position 54 of SEQ ID
wog11Re CDR as set forth in the sequence stRCT/EPZP09/901733

position 66 and finishing in position 87 of SEQ ID

NO 2 and the CDR as set forth in the sequence starting

in position 117 and finishidg in position 126 of SEQ

corbmisitg the HrberRDRS a3 56 §th T St oL BBt 18, and 18
St Hnid (i Cgﬁ?a'llﬁopeﬁé?' Witighfe Adifloh 'cBh‘ﬁJ?isﬂ{Q {he thesd ODRs a8 set forth

he CDR as set forth'in the sequence
st amﬁE@lDrN@ssZQ i2fn a®@ 2thd finishing in position 76

0058 EEAR Al SR, 36 A B8 yapton b
pO%'pbbm&aE?&?o %SﬁEQQ'é?\d\'@oﬁnpr[s%S@)] aPBENHcRSint Pariable region

anot her enbodi nent, the antibody of the I'nvention

bi w@eRjséeg the Mirep CHRsSAS Bekfant I@cﬁ’c‘p@u 18e8Qs:)2% 24, and 25,

e 20 (B Bt BRe B R elof] BORIpL RN Brdd FSing B St forth
| i ghiSEhAD N 2637 and@dn conprising the three CDRs

as set forth in SEQ 1D NGs: 14, 15, and 16. [0081] _
[0083Hc Awicordigdite aanvetestedeambadirannt, theyantibedyefiihetnvention binds

BRI ESRRED 4B b (Tl L P on o

onpr
CDiset ésrtts Bt SEQ ID'NION6 SIHQ qupam@m -chdin Vidliabi eedi8n agngét forth in
(ii a Light-chain variable region conprising the

Of% set forth in SEQ ID NOs: 20, 2 1, and

oodf, Ao O el SR EERE Tt Vo dge Ipvention
R aﬂmkmgmmﬁ@w t(JIOSEI-ﬂIReaw1@lafscﬁvywheaélh@aicbgd:Emcomprlses :

conprisjng the three CDRs as set, forth in SEQID NGs:
23, 24()and 2¥arighle (e9igNSCOMBHSINGRai n vari abl e regi on

gg”’prz'?s' ng ttgg énggi]%i%ﬁﬁ ﬁ%ef&rcgfé 8 §§Qin|§)r’\@smon 45

and cor eferre
enbodi nent , adtbflmehlnlgad)pcsitldrfm bhB&q I[DJN@)Qnds
speci fi caIIy to

rises (i) .a . -
eavy. chal n W8GR setioghan B Haverge sidrthiodacpagion 6 and
NO 6 and (iifnighihiSnpboSiiBhBVEr SEE 1© NegbYndas set

forth |_n the CDR set forth in the sequence startmg in position 117 and
finishing in position 126 of SEQ ID NO:2;
and
(ii) a variable region comprising :
- the CDR set forth in the sequence starting in position 44 and
finishing in position 56 of SEQ ID NO:4,
- the CDR set forth in the sequence starting in position 66 and
finishing in position 76 of SEQ ID NO:4 and
- the CDR set forth in the sequence starting in position 109 and
finishing in position 117 of SEQ ID NO:4.
[0085] According to another preferred embodiment, the antibody of the Invention
binds specifically to CSF-1R and is a scFv, wherein said scFv comprises :
() a variable region comprising the three CDRs as set forth in

SEQ ID NOs: 11, 12, and 13, and



SEQ I D NGO 9. [0084] According to another preferred

enbodi nent, the anti body of the Invention binds
wepweifizeal ly to CSF-1 R and is a scFv, wherei PCHEP2H09/001733

scFv conprises : (i) a variable regions conprising :

the CDR as set forth in the sequence starting in

positi on 45 and finishing i2b positi on 54 of SEQ ID

pOSI ti cg\}be% %Héf‘?b'%?é&%tﬂr"?@%wq?&sﬁ 30 tGree ?Jrﬁgk%gqsget forth in

NO 2 and t hesgERRDSgbS! 94t 151 4nd e, sequence starting in
position 117 and finishing in position 126 of SEQ ID

[008$Joﬁzzcoadmg(to| gnathempici@ired reemaﬂtnwmﬁhewmg)odyt cbfethe[bﬁventlon

set fort ence tart| 05|t|

RAY eafcdaotr o Bo R SR kBelih sl Boft cBifprises :
fort h i) the %ﬁHBléCPeg?bﬁrddng&lélﬁ%ﬂﬁé'thrée“ CTREMS set forth in
fInIShIngInnsEOSItlon NO 4 and the CDR

set forth i QdDSU@ﬁeﬁt?e‘lgtalﬁdﬂﬂganﬂ posi ti on 109 and

finishing in positjion 117 of S

accor ailly 1 o YADERlS Rt SR TN ShF b RS as set fortn in
anti body of $|13@ IDWe: 2on2hi aag 2gpeci fically to CSF 1
Rand is a scFv, wherein said scFv conprises : (i

[0087/]arAca7@|r@ngetg|amtfc@rmprﬁferrﬂ@ enpRodimesd RNty RS t @rlmwentlon

TR SIS GRE R A A dPY, Wk SPid, 8P cprmprises

I D NOGs:(i)14, albariablé Afion @8Hjrishes ahélitheed COROtReEet forth in
preferred enbodi nent, the antibody of the Invention

bi nds speci f3RQIIPNDs: 2824, a0hA8, aRd a scFv, wherein

q I o _
the il CHRAHSGE tediod i ég&tﬁ%rtﬁ&e?&f%%i Sghfprth in
19 and (ii )sfmu:rmabtsgsrie%imzanpri Si ng t he three

as set forth in and
008%]0(5’83)%0@886%9 H@rﬁ&rﬁ%f%ﬁnlh@@ﬁﬂbdhérﬂmmoﬁﬁrﬂf thergvention

?{ntgrl]@&jgpé’élﬂé%@’ tb%%lrag:Fﬁggg Il%g?c&@egdéﬁér‘rémsééﬁdts%%rﬂpnses
(i) a variable region as set forth in SEQ ID NO:6 and
(i) a variable region as set forth in SEQ ID NO:9.
[0089] According to another preferred embodiment, the antibody of the Invention
binds specifically to CSF-1R and is a scFv, wherein said scFv comprises :
(i) a heavy-chain variable region comprising :
- the CDR set forth in the sequence starting in position 45 and
finishing in position 54 of SEQ ID NO:2,
- the CDR set forth in the sequence starting in position 66 and
finishing in position 87 of SEQ ID NO:2 and
- the CDR set forth in the sequence starting in position 117 and
finishing in position 126 of SEQ ID NO:2
and
(i) a light-chain variable region comprising :
- the CDR set forth in the sequence starting in position 44 and
finishing in position 56 of SEQ ID NO:4,
- the CDR set forth in the sequence starting in position 66 and
finishing in position 76 of SEQ ID NO:4 and



(i) a variable region conprising the three CDRs as set
forth in SEQ ID NGs: 23, 24, and 25, and (ii) a

WQo 20000245 r egi on conprising the three CDRs as BEI/EPWNY/601733
in SEQ I D NGs: 26, 27, and 28. [0088] According to a
nore preferred enbodi nent, the antibody of the
I nvention binds specificalld to CSF-1 R and is a scFv,

set forth i ASEGRIAPH Ihire peduéhdiEiRfidin Eifith 300 and
set forth iminEHihg B Pekiflon [1098F SPQaprjOg. to anot her

preferred enbodi nent, the antibody of the |nvention

[009@]i Iﬁgzcoscbegno.amtmgr preferasd ;errtr]bcammeng theartipodytas tee Anvention
F h
¢ e st SRR f CoE R pRiTa ety  PRCrH Rpl S epmprises

starti l@i? in aoﬁééw @ﬁa%%ﬁiﬁblélrégﬁiﬁﬂ Gﬁmﬁﬂsnﬂgs’dhbl tred4LDRs as
of SEQ I D NO he CDR set forth in the sequence

starti ng in Sﬁbfﬂrth BnSBEQ EhNAs: AilsARngnd 1 3pa8dt i on 87
of SEQ

L L I T SO

of SEQ I D NEpZh aneEQ 1D r\mélmt*ra;mtjme/arl abl e regi on
nprising : the CDR set forth in the sequence

[009'Ht a&qqor@ngrtomtheroweiarr%@mbqqlmnﬁgtherﬁrﬁ@gdw Qfrthgdnvention
of iR L4t |t£)| ’S ng sffgrstc?-’v' Wh%%n%%%?é%\ﬁc%pnses :

startihg Th po ni-shing 1 n posi

of SEQ(HD N@ Heawibhamenatﬂé régrdl'hcmnmptlbmgstb@utmee CDRs as
starting in position 109 and finish |n%6|n position 117

of SEQ I D N@eﬁforf"ﬂ)@@?%'&y@ﬁ Ad {18 aRdt'%ePPBr ef erred
cpeci 10 | 7 18 Opall ©eifer! QURRHSAR Hefee CORs as set
cFv conpr i ferth in SEQ D INQs:y2Q; 124, mnda22.abl e regi on
[0092111 CopTAIRA o ENORIDIEIR S SgImER Seva Bag e tgoﬁiaxention
%?éé%ﬁﬁ%!vttFﬁiﬁ%@%ﬁ%ﬁ?g@%@%&?ﬁ:ﬁ%ﬁ%
enbodi (@nt , a heaeyrchbindyarnidble heglamv eomipoising the three CDRs as
set forth in SEQ ID NOs: 23, 24, and 25, and
(ii) a light-chain variable region comprising the three CDRs as set
forth in SEQ ID NOs: 26, 27, and 28.
[0093] According to a more preferred embodiment, the antibody of the Invention
binds specifically to CSF-1R and is a scFv, wherein said scFv comprises :
(i) the heavy-chain variable region as set forth in SEQ ID NO:6
and
(ii) the light-chain variable region as set forth in SEQ ID NO:9.
In an even more preferred embodiment, the scFv is provided wherein at

least one amino acid is substituted (according to Table 1 and Table 2)

within the amino acid sequence as set forth in SEQID NO 6 and 9. In a
definitely preferred embodiment the human antibody is provided wherein
all the amino acid depicted in Table 1 and Table 2 are substituted
(according to Table 1 and Table 2) within the amino acid sequence as set
forth in SEQ ID NO 6 and 9.

[0094] According to another preferred embodiment, the antibody of the Invention




bi nds specifically to CSF-1 R and is a scFv, wherein
said scFv conprises : (i) a heavy-chain variable
WO 2@oomR2¢dNPri sing the three CDRs as set fort hPCHEBBE/001733
ID NGs: 17, 18, and 19, and (ii) a light-chain
variabl e region conprising the three CDRs as set forth
in SEQ 1D NGs: 20, 2 1, an®®®R2. [0092] According to

anqt.her preferred 0 i_.ho of, t: .
peti - ' cHv,
PR sRecalEEEPTTR HRR,cort g Rty gl 5 e forth in
whegeQnNDsSRO®R.scFv conprises @ (i) a heavy-chain
vari abl e region conprising the three CDRs as set forth
[009%] AsmordingNosanater prefedad erabodimenti the antinaght ofchgi ivention

G bR a5 o

rmr@EQn.fqu,ed enmbodi nent, the anti body of the
I nvention binds specifi cal ly to CSF-1 R and is

[0096) agondiggi tg %@W%U@&F"@‘é@mb({q'meﬂhethﬁe%ﬂwlogbfa@fnthe lnventlon
varg;all EPéSﬁbéﬂp t%SC§?t1I£%rntdhcdrﬂpr$§%(g thid r#\é%\&h iy %’gé?eltlgorth in

the'lig N Vartab region set

NO%QIID MO:2wvad trrémghpc!eélﬂrarsesbtemnm sm IDN@ 4scFv
rovi ded wherein at | east one ani no

ci d
[OOQ'QU Goreingdtq #BcBYRR BCieo pﬂ%tsrrsdleraﬁadrﬁawte tb? ntiady of the

S0 S5 SEBIERI T LA B SR s o

antsjdbcﬁmiyh i|r$ SE®@VDANG: 2vBad éwo lght cham amsebfmth ih SEQ ID NO:4.
Gted i.n Table_ 1 and Table 2 t ut
(a%d’ﬂ? oparracwarwamb@dy HH%?aBP@e%) %\Rﬁi‘ugéﬁ ef‘é’h‘it fhe present

ac:l% % tishce as set forth in SEQ ID NO 6 and 9.
ccording to another preferred enbodi nent, the
[OOQ&htAdmuighngftot dreother prefeoedi erdbodiperit f iheapiegentd immimn Relates

1o & TG 0gB by s SpeCaranARIRoS to C&R-1R, Lomphising
enbodl ngnt, 4 H@a%l:hgﬂ%r@cblé F&;léﬁ%@ﬁfdr@ﬁlq)f_ nds

specifically 1 R and conpri ses ight chain
as set fort hthenCBfEQasl:seﬂdonth lpoma6$emmmedshaging)|mp03|t|on 45

nore preferred di ment, .t he
I nvention bi %’&%ﬁwgm'"&?ﬁ'v”} ggeggw}/?mgc]onprl ses
the heavy chgenCaR a8tsdtofotth |hnth§E&'\%I%rM@ taftiyy ihPosition 66
l'ight chain as set forth in SE %
and finishing in position 87 of SEQ ID NO:2 and
- . the CDR as set forth in the sequence starting in position 117

and finishing in position 126 of SEQ ID NO:2;

and

(i) a-light-chain variable region comprising :

- the CDR as set forth in the sequence starting in position 44
and finishing in position 56 of SEQ ID NO:4,

- the CDR as set forth in the sequence starting in position 66
and finishing in position 76 of SEQ ID NO:4 and

- the CDR as set forth in the sequence starting in position 109
and finishing in position 117 of SEQ ID NO:4.

[0099] According to another embodiment, the present invention relates to an
human antibody, that specifically binds to CSF-1R, comprising :

() a heavy-chain variable region comprising the three CDRs as



[0097] According to an even nore preferred enbodi nent,

the anti body of the Invention binds specifically to
wa@3mA1R4mnd conprises two heavy chai ns as setP¢DEP1009/601733

SEQID NGO 2 and two light chain as set forth in SEQID

NO 4. This particular antibody will be named CXI| G5

t hr oughout the present appld&ation. [0098] According

to anot her preterred \ent,, e e i nvention
relates to ac‘eﬁﬂfg}ﬂ ﬁ&@@y@stﬁgtt@paﬁéﬁﬁcghpy bi nds

to CSF(hR cPigHtichang variable reglepaomphsing tHathlel EDRs as set
regi on conprising : CDR as set forth'in the

g t he
sequence st deth iy SEQ JaN@s: ot 45, @rd ¥6.ni shing in

1001 eofng s” en g ey o BisSank aiflel rgfies to an
POFiunam afifbedy, B8 dgedfidally it teCSPR Rscapprisiagth in

t he sequence starting in position 117 and finishing in
posi ti di}- 1262 beavrEohpin Karigblegggiqn Fomprisinghihectses CDRs as

vari abl e 1 eal o GORPLERS 19 NOLNEr GRRAS REarkOr th i

the sequence Sstarting i n posi and Tinrshing in

posi ti qil) 56 »figiAEchdibviifiaBle rdgtorCobinpsisipgtthtdhide CORs as set
t he sequence starting in &ositi on 66 and finishing in

position 76 forthdESE® IRMNLsad® 2heandRas set forth in
h S e £ Lnishi .
(010 ARERIRGTE Shlicy PrvRefeht (BB op el inyoricrl ek to an
andtumean entiboldyyehat spevifiqallg bimds ton@8Rt1RNcorabesiag :t o
o T 24 Bty S8 o YoM B Tred CDRs s
i Si t t t B | D NOs:
clzgrrprl{23| ggd g]%,fblgﬁg??i i ; a%ﬁ?ghzt:{’g?é!éﬂﬁ\?asr?ilzaadl e region
conpri ing tdéghtichein @BRabkesregain Eomiprising tBEGhtd® QDRs as set
14, 15, d 16, . di 1 th
enbodi rreﬁ?, %HQ 'h%&é@ﬂ&h‘ﬁgg% %ﬂ%ﬁ%@gg tgran human
[010%]2%%62%28%5%( ip)?@f%?ﬂﬁﬁ' &dbbYinRéritdthd Brelgélﬁt Infention relates to an

eavy-chai n variabl e region
coruman agtibody, tthatespeciiiRallydinds tof GBFR1 RNCcBAQISIDgNGOS

17, 18,(i)and t%%’heaar\]l(yj/-chain variable region set forth in SEQ ID NO:6 and
(ii) the light-chain variable region set forth in SEQ ID NO:9.
In a more preferred embodiment, the human antibody is provided wherein

at least one amino acid is substituted (according to Table 1 and Table 2)

within the amino acid sequence as set forth in SEQ ID NO: 6 and 9. |n a
even more preferred embodiment the human antibody is provided
wherein all the amino acid depicted in Table 1 and Table 2 are

~ substituted (according to Table 1 and Table 2) within the amino acid
sequence as set forth in SEQ ID NO: 6 and 9.

Table 1
SEQ ID NO:6 | position | Preferred substitution
3
5
18
19
33
40
42

o |w || &L | oA
o |=<|m|cl<lo




(ii) a light-chain variable region conprising the

three CDRs as set forth in SEQID NGs: 20, 2 1, and
WQ2009102240D1] Accordi ng to anot her enbodi nent, PBEEEP2009/001733

present invention relates to an human anti body, that

specifically binds to CSF-1 R, conprising : (i) a

heavy-chai n vari abl e regi on’ZQ:orrpri sing the three CDRs

as set for{h TNMpPEQ TD Ng&T™ 73, RNd 25, and (ii) a
I'i ght - chai mvarTabte ICQFEHI(UHpIIbIag the—three CDRs
as set forh—+Ar=SEQ+bHB—h 26—2F+—gnt—28—10102]
Accordi ng to—a eferted Inr‘m)di et —the pregent

i nventi on platdq to an Alman antlhan t hat
specifical Ly bidds to|CsE91 R conprTsing : (i
heavy-chai n_varikabl e fegbbn set fortR in SEQ|I

and (ii) the |ight-chai negariable region set |forth in
SEQ ID NO 9. Tng nore¢ prefefred enbrdi ment, |the human
anti body i $proyjded eggl mrat |easL one am|no acid
IS substitute &gchlurn 9LU Tabte LKguu Tabhe 2)
m-n A~ 1ANd foarth |

V\A‘ t hl n the alll T u\JTd pe ) vy Cll\le C LAY A NR YLAL T n SEQ I D
NO 6 and §—ln-a even ws e hmfmrzdéeabgdurent t he
human anti hbady & prao i 8% wherein afl the adi no acid
depicted ip Tablle 1 and 9able 2 are ¥Yubstituted
(according|to Tdble 1|anf89Table 2) wAthin the am no
acid sequehce awset fortgy in SEQ I® MO 6 and 9 .
Tabl e 1dy, [norespeciiicglyy | the humpn antibady,
according {o tnei MVETy T ofy qTay be of gnreren
i sotypes, stuch—ast+gG—t+gA—tgMor—tgE—tn—=a'preferred
enbodi ment the anti body, nore specifically the hunman
anti body, according to thggpiegention is an 1gG [01
04] I'n a r eEREEH REPPIPEENbn | PR RibsARkioAdY

conpri ses @ modrnfred )rlgnnuulleu Lg”bldnl rfegi on of

a human | gg——-4g iq@l?r g4 —tn ptefefir ed
enbodi nent —the—_constant_—fegion—is hAﬁmn lg&| or | g4,
whi ch may 1nfin LLy be ﬁ%difipd to thanrp ar

pert1®&s. [[0105] Rn the case of

decrease certaid pro
lgE@ , nodificath ons 1o 2he ¢onst ant Qr egi on,
particular|ly tha& hinge op8§CH2 regi onG may i ngrease or
decrease effectgy fun¢tigp, includ pgpADCC and/or CDC
act!vity. n otRer e DOdyRENTS, an |g(:z constlant
region is podifigdto ueh Ea$E dHlIUKgy antigen

aggr egat e totrfratyon: re—¢ase—of—+Hg64

nodi fi cati pas—tg—the¢tonstant—regio onk particylarly the

A AN

QT |»[Q | Z|R|wn|=< O (D> |Z|x
~J
[\ ]

100

~J
N
c>c>»3>~caaakﬁw1ocnn1w»<

[0103] The antibody, more specifically the human antibody, according to the



hi nge regi on, may reduce the formation of

hal f - anti bodi es. [0106] The desired binding affinity
worgapobe2e®et ai ned even though one or nore of thRCHEP2909/001733

acids in the anti body are nutated. These variants have

at | east one amino acid in the antibody replaced by a

different residue. Accordi @ to anot her enbodi nent,

he '
P S e g
at préRsiledosiAbedinidift tRE1aMibaay dmeesBpEsifidallytHefurkBR(Ehtibody,
is conservatively substituted. Conservative

sulgecprding émthednwestieowis amIg@bl e 3. Table 3[0107] The

01050 3 rala BriftiReht 48 Al Jofopin cBries, 7 modified or

Malyphaddifed coRdmt régldﬁﬁ@ﬂ ahpumiah 1@ flgG2t MgG3 or IgG4 In a
maturation" refers to the substitution of one or nor

amnﬁefear@a dermbagimenddtheconstapk reaiee iThraransiaGl or IgG4 which

r i
oty bty el e bl PG YRR AL LBbiihroperties.
[010$]al1|erthe aratsehﬁdg@mlmbdmeﬁommto iR 80AStanh esgion, particularly the
subst [ t ution(s). Affinity maturation processes are

ﬁf ChiZ reaion, saay fnsireasa rpHectrasraitecdprsiunstien ingluding
d h
Attt 2ot Y, BRI 9 0 oo

BI @églohmsl mgyllftedlﬁﬂﬂecnedse aftibody-antigery é@ghshate formation. In

BARBAS, et gl . vitro evolution of a neutrali zi ng
hutB® Gasei B ) !%?uFR;&'@?uQH”@Fﬁ!}I Rgiony Py ulgrly the

E?é‘i’iﬁ?@?ﬁff‘?i o e ToRPEREy f hERnbodies: acadomy

[010&]f T$IEI eesiesd bindirge affimity edaptis &stambdﬁemm treough96de or more of
vol, 91, no,9,. p,3809-13. dentification of

f uilee @BHAEP a&r‘ﬂ% @tt?‘&&’i}}b&dya@ﬁerﬂ?uk?g?ﬂ T'%%?%M%%a@? have at least

par-si

eyl B gl A RTR By rePcel tPe diftront pEsigg; Rocording

anto caimmmembadtmbnuyhbwresdnhmasadn rrovigesean antibody that

| munol 994- 20

SAGRERcal Binds L SF T sty iefrhac a¢ igh 4t least one of the
| MnRKE MRl Qforﬁpr"%éﬂ‘ iAf fthel UDR(%ZUH 8c%/don?s'ei“\ﬁbltﬁ/@h) k!&R!Bétltuted

against IL- 1 beta. J. inmunoi

p. mS@r\mtIV@rﬁ!JhﬂthIdns aretshawn iBelalgeidon of phage

anti bodies by binding affinity. Mmcking affinity

mat urati on. Journal of nol ecul ar biol ogy. 1992,

vol . 226, no.3, p.889-96. TaheBdI] The present invention

OrigihslcAméloat ps t Preferreaindonberdativet hat| spédoreipcafetryd bonsesvative
t Acid substitution substitution
A V,L, 1 \
R K,Q,N K
N Q,H,D,K,R Q
D E,N E
C S, A S
Q N, E N
E D, Q D
G A
H N,Q,K,R R
I L,V,M,AF L
L LLV,M,AF I
K R,Q,N R
M L,F 1 L
F W.LLV,LAY Y




CSF- 1R, obtained by affinity maturation as previously
described. [01 10] In another enbodi nent, the present

WO popsent22eh provi des variants of the anti body pPEEP2989/401733
descri bed, having an am no acid sequence which is
atl east 80% preferably at |east 85% nore preferably
at |least 90% and even noreéfpreferably at |east 98%

o [ .
o T e

la

Al e nd + s
Tl UT1T1eTTt e al roguy attCur uri O U1 T 1TvElTt T UTl
csnacifically hindec t o ra-than i
‘JH"ﬂ LU =A% 1 ] T TTUJ < \JTIILII o C ITCATT .
exanple the antibodylaccording tlo the invention nay

hidd to twh differeni.8pitopes of| CSF-1 R S

D
Al Mérnatively, the aMiFbody accor/ding to the iYwvention
cary be able to binWQTCSF-1 R and to anot her F

nohecul'e. As used DexgimA antibodjes that speqifically

bind To nore than one epitope can De Cross-11inked
anti bodi es. For exanple, an antibody can be coupled to
[0107Y! f#g@ pré&entahishtidrP alkicYeldtes & @SSrock8k o ndedifyARe HRS antibody
y be ‘made using any conveni ent cross-|inking methods
weldf thenowentiontiiyeaffinity medgtatiogues f or generating

0104} 30 bl 2 LA RaRoL DO Lo MBI of e o
Pr eRgicatdnfifoChcidl eBRfprised ANtgNROBK ehoky CDRY, Cadid substitution
reconbi nation of nonocl onal imunogl obulin GL

f r agawlting . inSan eimovem@st ivdhezafinity fathes angbedy 30 CSF-1R,

and SHALABY .et al . Devel op t of. .humani zed hi specific
ANGOBBTES Back | BRI 1P BRY o HICHy MRS oyt Hiigess those
t UrSUbsiRitibh ()Y AR Matirabdoh PeodddsSésretigRMaPBENR arth8ee for
Journal of experinmental nedicine. 1992, vol. 175, no.1

exanple sneltogsedinglosed inl MARKSaet gh By-passingosamuinization:

o8l b finy Puler 3068 R8n byl Pikegrinonoay
t 0 @YY, efctrI0eche PP e TE88, ;tBARBAS, betul.t atvitro evolution of a

specifically binds to nore than one epitope according
t o NEvdralizipenhuman; antibagdyatsohBymanoimmanodeiiciearyirus type 1 to

ang rncgr%t)ﬁ[g{l ﬁagnsoeggc%jdéw Qtrﬁint @F‘os@%iagﬁ\gé/étgfé%ceeg'(nr%s of the

speci T cal nor e t han one €epi or

t o Nasonaivavademyiof 8clenoearofattie WonlgpdaStales wfi Aettrica. 1994,
ZAPATA, et al. Engi neering linear Féab{)z fra nts,
fovobBl ched pasdscldon erfemificalgn; cnfinclional and

oSS E A5 B B X BpAi Yoy 854 inesis. Gene 1900,
vol.169, no.2, p.147-55. ; YELTON. Affinity maturation of the BR96 anti-
carcinoma antibody by codon-based mutagenesis. J. immunol. 1995,
vol.155, no.4, p.1994-2004. ; JACKSON, et al. In vitro antibody
méturation. Improvement of a high affinity, neutralizing antibody against IL-
1 beta. J. immunol.. 1995, vol.154, no.7, p.3310-9. and HAWKINS, et al.
Selection of phage antibodies by binding affinity. Mimickihg affinity
maturation. Journal of molecular biology. 1992, vol.226, no.3, p.889-96.

[0109] The present invention also relates to an antibody, that specifically binds to
CSF-1R, obtained by affinity maturation as previously described.

[0110] In another embodiment, the present invention provides variants of the

antibody previously described, having an amino acid sequence which is at



[01 14] The anti body according to the invention may be

gl ycosyl ated or nongl ycosylated. [01 15] As used
whegoeitm243 he term "gl ycosyl ation" refers to theCT/EP2009/001733

presence of carbohydrate units that are covalently

attached to the anti body.[01 16] In another

errbodl ment, the antl body acd®ording to the invention is

COTAE,  Sohrd RO SR, A e b e 0%, ano

tere'%nfﬂ%res%ﬁéﬂe%m?fat rghsy 98 RomBlRDuse tb hitfe AH®D acid
cells nore sensitive to radiation therapy.

Radegyense tofibe nrawpualafﬁe%ube@ra@tlh@@y limted to,

[O11ﬁe%g%&§ ZO' eergg]gﬁ " @e n?rﬁtﬁos %&é@@%@ng@ %g invention
gs@p&@ﬁ%allﬁlﬁnﬁ’@% rﬁ@ﬂa tr% @hé%plttbpthdﬂa@kdmple the antibody

br onodeoxyuri di ne (BUJR), 5- iododeoxyuhdi ne(l

br GeSEEHRYG &9 theiinventianusaydeibdyiarivg didferenicegitopes s'6F CSF-1R.
Ny QXY \ﬁ%{ apd a?fg?:gbgta'tceorclnq)% to-fHe meﬂﬁcgﬁj tcgﬁrb%' Sblet8Bind to

term " rece ound

spesiFi1cal aryd bloﬂdart(ﬁh@r Imcmme Apsoudedgherein, antibodies that
preferred enmbodi nent of the invention, the rece [

b1 GPPRIfat bifY (oIl daam dne: G aReCaTs Pi 9B ked gaiipodies.
r efge; ?)[é?nﬁlec%'ﬁngﬁgo%u 't§e Q:'o'ﬁﬁﬁetd 1o taQ?HAﬁ fr2 Bfﬂelrsto biotin.

preventing therr repr ion or ccordi
a [Crebs4linkdd e!mmddlasnnlaytﬂim madeoUsmgcamgennvemedt cmss -linking

t he c ntext of the present in ion is _chosen f
 hangieds WellpkneWg It Ahe cart tﬁeé‘%ﬁmsc o Ganerating rbispecific

(earﬂlpod%@ fBAY Htibsa njé'fva éheéehévé'érs@fbéwheﬁe%e see for
fungal, pla

nt or ani n, or fragments thereo
or ea(anaﬂéoacBRErdNﬁeM,t @peal. [Bﬂélﬂirallmn aobthispecific antlbodles by
i ment, the anti body accordi g to the inyvention is
coeAEad e bRaben, Phanagerenat ipAUnaSI Qe R dragients.
$§E%Af' NMped)eRol. 209! ehs 47082 Ped At abhg csymaws!v et al.
he ling agent may be detectable by itself
g De\e&ﬂo;mmeot @méUmaallzedoblspeuﬁc mmulesam&bveownm aytotoxic

oAV PRBGEYIEA 19 AOLE s &V R BOR AT 732 BrotSehcogene.

det g5d ARipnal BE Dlpehpneriad Mediging, 198e, WIAY5, no.1, p.217-25.

‘conj ugat ed" nmeans that the anti body according to the
| nx}é@STEab,r\aﬁoettaieFom@ucm aba digpecifior antingy kinthe/use of leucine

o SRR gy Bel 2B F28 e PR %%upsrefers

[01 1@]ptAéva>adnh)g to é fpréﬂéereldnémbﬁammaﬂy thes anfibody Eiatsshddifltedly binds
or other activatin
to more than one ept?ope according to the invention is a diabody.

[0113] According to another preferred embodiment, the antibody that specifically
binds to more than one epitope according to the invention is a linear
antibody as described in ZAPATA, et al. Engineering linear F(ab')2
fragments for efficient production in Escherichia coli and enhanced
antiproliferative activity. Protein engineering. 1995, vol.8, no.10, p.1057-
62. .

[0114] The antibody according to the invention may be glycosylated or non-
glycosylated. ‘

[0115] As used herein, the term "glycosylation" refers to the presence of

carbohydrate units that are covalently attached to the antibody.



agent (see for exanpl e HERMANSON. Bi oconjugate

techni ques. Academ c press, 1996. ) . The anti body
waewontimy to the invention and/ or the conj ugaPEUERZPE001733

may be nodified in order to allow their coupling via,

for exanple, substitution on an activated carbonyl

group (including thoseactivded in situ) or on an

[011§]mdﬁgesé§1e’(e§hﬁ}qcﬂg tﬁoﬂb ﬂ)oﬁi&s%t géﬂflﬁgf: thgnmvennon is

sulhnjidéted o @ﬁaalo%éhm't@éﬁﬂg@rﬂf BQ@C@ét@%ﬂd/dﬂa &ytotoxic agent
het eroatom by reaction on aromatic cycles,

[011farAs bsedhereiputhle iegmrugdiosensitieer gef@@s to a molecule that makes

o T O ptvlo. PRI 88 RAdsEhERZsy lRRfigRY, but are

gl WHAr shfliglyde, AetRinid4zoie, dnodidzzotd, mdé@m?éth Inil‘sckrﬂdazole
DMVS (di net hi/ﬁ suberi m date) can be used to co

anmmi@ogidazete. iaridazele, pingiagsienmitamygia Qﬁa‘R$Hu‘s069 SR 4233,

B GO OB o & Ak REEReruch s OGS "BugR). 5
228ododesxdyusitime@ dRK remdaeokhorieling, fiderodedxyuridine (FUAR),

Het er obi functi onal cross |inkers include those having
bothydigxyieea aagtGisRlativd sul f hydryl - reacti ve groups,

[O11§]a /-?f%yc{ FRELINY ErrRN do ! frgéf%ﬁ%h ERGL! k& (ﬁﬂﬂ oY able to

reactive groups an ot or eac ers.

Suigpzleificalig thind o faJlmndanMcardmgstol anrefesret embodiment of the
exanpl e, descrl bed in HERMANS(]\I Bi oconj ugat e
t edRYEHiaRs therrerentordis Ry~ 1996, p. 229-285. .
I a 0 I i Rk M i
[011?(%@ LFs%d F\Eraeuﬁ "th‘f)“%@p‘.‘eﬁﬁ’g‘t@%é’gfg&g@% b Bdmpound that is
( s LdJ[acﬂy mmiszlte &eflp- preventing teiersgrpduciion at gjawtBVAEcording to

dyl b - hyl (-2- i dyl djthi
{ ol e e TbaRn e e Aoty . 2380t redya dbe Gitlipdeof the
estesentShOBntidh W&ﬁéé@d‘frgﬁi theftgrioRish O&Qﬁ?b{élh cancer therapeutic

am nobenzoate), GVBS (y-nmal el m dobut
suagenitniokin &ster )an SizAhqtivatly iactive dgmna;f banﬂemiefmgah plant

am no hexonat.e, C 4-i.0doacet am no
A aR e p e e it BB eSO T htarY
[012@P<aﬁplaﬁ§trf€reehﬁﬁj‘d.ﬂnehp &9 PARIBRIVO Gt e dih § C Nt ik NiiMntion s
| ecules (e.g. env glycoprotelns antlbodles) to

sulaqwgﬂteéé@a labelljng @gent Exanpl es i ncl ude MPBH

or24fsks TRETRHE SSRGIN ABBA o AR B, The

cargapgih rZhdg deVaedtand By a6ai qe! igdyrdidibbape label
pro |on§’/lmtﬁ/dra2| de) . L0124] BA}::cordlqnglgto ar'10|t he?e abeis of

raggant labelsyrass émithe reaser pbanr enzyraatic dabel, may catalyze
chemical modification of a substrate compound which is detectable.

[0122] As used herein, the term “conjugated” means that the antibody according
" to the invention and the labelling agent are covalently or non-covalently
linked.

[0123] “Covalent link” refers to coupling through reactive functional groups,
optionally with the intermediary use of a cross linker or other activating
agent (see for example HERMANSON. Bioconjugate techniques.
Academic press, 1996. ). The antibody according to the invention and/or
the conjugated agent may be modified in order to allow their coupling via,

for example, substitution on an activated carbonyl group (including those



nucl ei ¢ acid sequence codi ng the anti body of the
i nvention. [0125] The term "nucl eic acid sequence"

wWo gfoens228® a | i near sequence of nucl eotides. TPEI/EP2009/001733
nucl eoti des are either a linear sequence of
pol yri bonucl eotides or pol ydeoxyribonucl eotides, or a
n1xture of bot h. Exanples &M-polynucleotldes in the

GodsTber i ARy igiER e g idasalr ) HAETPE S Abgsaturated
and;aiaw@ﬁyldgmlpe eédh&we Rawiaatien hnUbPéb'pbhﬁl& 8libstitogde on a
and doubl e stranded DNA and RNA. Further

poIW@F%P@'@@@ ajpm eron adweiaroatame hw@actm/on ayemafie cycles,

pre errergagh{il g‘?%@’tﬁﬁgof%?ﬂ S?%E/g% n&qﬁﬁ q}?%g?éeﬁ’@%t'onal or

aciretepifenctortst crbds-laking tda@enm/elﬂbrr@bﬁuacwmrctragﬁ linkers
in a vector. [0127] The vector can be of plasmd

vi rlra¢lueun|gg.94utarﬁjd@ eV\/ﬁ’épélné?ppﬁ%raﬁ@eblsbl@'@@ﬂfﬂﬁheld(e DMS

S 0
tr SRRy P Syl BB LATER 8 16 GBI iy Broyps which may
vectieovpreﬁrﬁtsw shbesvaimes nadietied. dNuynatoas neeineples natehgiven in
literature which is available to the skilled person

(sé’éER%‘W\%QM@COFrE@@kEmecm'qws Agademic Pressos RS, p.118-
medi 3 &ehith \%ﬁ'k‘ﬁ%wigggctﬁ %Qg;th%lfoar& Elgwgbqgﬁ‘?tlonal cross

Phar macol ogy ocl et

HOTGEErS irtiude thode 030mgsbottala'rmm\é crehbt}wﬂsarfdssmmydn;de’eactive
retroviral thr an duct.i on. e bi ot echnol 0 a :
v019reyps,nearponyl gagag;tlxg and ydly{ regctive-groUps,aad sulfhydryl-

Wi tBa 8HRe aQirSﬁp fahd p?ﬁ&ﬂoﬁ%ci@@%ﬁl.(g@ nQu%@%IECH%%?galfunctlonal

Bi oconj ug em st
Byosmynlcérsraml rfcm exargplel |destcribed dn HERMI!;NS@NarBIesonJugate

ca be mer s, i ds, tic r..cati

" TeatiBRed o dsademif, bress, " 1886 o i 2282680« xamplgsqare. for
Th st S ( L 0
A ?B%b"ﬁgt.ﬁgﬁm ednie o3RRI dhACFROGBhaR); SMBP
r edontginianidylpt-gemaleingidophemyl) ch i s cobbtwlai@),vm t h SMPT

S PSR ReYc Bo-mehb Ry RS i ciene). MBS (-
eX fRlefmidovaALE lrﬂ’m@%@"sh@blhﬂﬁbeaégte‘ﬂﬁuﬁﬁé ch @u&ﬁnlmldyl 4

(DOPE) . [0128] Accordln to a preferred enbodi nent
t hdodeadasyl) cﬁminpbaszoaiﬁegthMlaSb@ -medaimidohuigryinxy3 esuccinimide

DS STAS, S SRS BuBasdETT B8 ReNirein. . SiAC

g; (?Egc@lhﬂaww-ﬁodﬁ”dc@lfylCanarhmdlse%émwl N NFEACON{®NKitrophenyl

iodoacetate). Other examples are useful to couple carbohydrate-

containing molecules (e.g. env glycoproteins, antibodies) to sulfydryl-

reactive groups. Examples include MPBH (4-(4-N maleimidophenyl)

butyric acid hydrazide) and PDPH (4-(N- maleimidomethyl) cyclohexane-1-

carboxyl-hydrazide (M2C2H and 3-2(2-pyridyldithio) proprionyl hydrazide).

[0124] According to another embodiment, the present invention relates to a
nucleic acid sequence coding the antibody of the invention.

[0125] The term "nucleic acid sequence" refers to a linear sequence of

nucleotides. The nucleotides are either a linear sequence of

polyribonucleotides or polydeoxyribonucleotides, or a mixture of both.

Examples of polynucleotides in the context of the present invention include



present invention is huge. They can be cloning vectors

and/ or expression vectors. In a general nmanner, they
woe@dmih to the skilled person and, while a PCFBR009601733

them are avail able commercially, it is also possible

to construct themor to nodify them using the

technlques of genetic nanlp%ﬁatlon Exanpl es whi ch nay

R%ﬁ@% %o‘ﬁ@&%ﬂﬁnﬁé&?@%b o% R §od01E! é’t?gﬁerao RNA, and

pBI hmrdr mulé&ilesitiagtenaye b@REMxth&E# dimglei émd:@@nbbe éfranded
p Poly ( LATHE, et al. Plasm d and bacteri ophage
vedoYAsand RNACFurtaer dhe inalyucleqiidast of th@eﬂ@sembwentlon may

volp oﬁ@o?g?bre‘?n%@ﬁeggﬁcteo)ud shreferably, a plasmd

whi ch 1S use cont ext o the present invention
[0126prAetardingntooai prefewéd rembodiatertnofitiiec nvemtione shé malcleic acid

replication is [ nitiated in a producer cell and/or a
R dianee dsoraifa o s My rBtios RLsoHP e lwwect%

[012?1:0\9&0 of’(br fa 'b%sﬁﬂa% Mal'&@ggﬁe (‘h?l W C%%?E&%i'ate be

and the ori P E
it abesbined witfatoneher p1a{e debsﬁrmmlsdwbmhsmmovenheda;nsnigctlonal

i [ host, . UPT
LorITPRNGY ios ebifs b iepueetor These Sebaianees @gpwidely
eXtdcﬂﬂFr'iQﬂEéQHﬁhe Wl?ér%ttﬁéqnﬁ@h% é@@ﬁ%@br‘t‘o |Ilerd person (see,

virus-derived plasm ds in hunman ce )
celfoulexample) 65 GNERS et\all Cationis. lidgsompe 2688iated transfection.

TATES Ll SFOU GyLSRl ALL0CSL Pl 8SILES (GBI Vet 115,

Natag e. HOPRSSONP et al. Wﬁosﬁﬁre@o%tlorﬁ’icalpb%oﬁ]es) enhaTrﬁ% retroviral

pl asni'd can addi'tionally conprise a sel ection gene
mhuttﬁnsauaboeSAlaﬂe'etb/amhecmmr t296,svald 4peoskiedsed2or REMY,

04 S d SRR 8316] TR R iyang molecues

et CBbcoM@b@?@'dh)émléﬁye PIRE W, 5; afo.60H. 847158471 ByORRy of non-
el enents which inprove its mai ntenance and/of its

st disniting yllusiratiogi \iea sthstanaasr carquepolymensi dipids, in particular

SUGRERER dBidy. “NBRETa, hauea el ROrai il These

|O| atbistthoesUsesbe D8éakildnd yi in@dribinafis@dATombination which can
determ nant essential for plasm d nononerization and

st &5 envigaged|is thatogha rﬁéprr@mamdolasmpi vedpr which is combined
%gf‘i%ﬁo R llglﬁge@@@S)nD'qu?iélbes?g rblpgec,rh l‘.gerrpldme chol,

regard'to a’vira

to etoy, dpsphospholisidesh(foh éxansie Maﬁeoymhommwduﬁe) and
(vacci ni ?BVI rus, in particular MVA canarypoxvirus,

et d1eutral f Ws{RPOREhovi rus, froma retrovirus, froma
[0128FTR&DYAihYSto &' BrBi8Red embodiment, the cationic lipids which can be

used in the present invention are the cationic lipids describes in EP
901463 B and more preferably pcTG90.
[0129] The choice of the plasmids which can be used within the context of the

ecu‘T

present invention is huge. They can be cloning vectors and/or expression
vectors. In a general manner, they are known to the skilled person and,
while a number of them are available commercially, it is also possible to
construct them or to modify them using the techniques of genetic
manipulation. Examples which may be mentioned are the plasmids which
are derived from pBR322 (Gibco BRL), pUC (Gibco BRL), pBluescript



al phavirus, froma foany virus or from an
adenovi rus-associated virus. It is possible to use

w0 gpbiicasd on conpetent or replication defici eneCWEP209/001733
vectors. Preference will be given to using a vector
whi ch does not integrate. In this respect, adenoviral
vectors and vectors derivi r@ from poxvi rus and nore

R ] Sl R

I N\Rdasrizh andOBad&éliopeage d/lembrtofo& emcﬁ @ri rcﬁdntact inserts. Gene.
enbodinment,_the viral vector according to theinvention

deri98ds Vol 8 BO.Rodi Pi188-2 i Frefevablyisa mrsnid wiigh is used in
WV,
e e S OB G e

ZO@QOreﬁs tha$ewl&idtloas$l|mtlaHETEI% progducet cell and/or a host cell (for
Nonreplicating vaccinia vector efficiently expresses

r e@¥ABIRlanthedelEd onigig vikke chogen dor %@La%mlé which {9 ygended to
VO'besﬁ eiin B ]cdﬁsérﬁ]%e onP/‘ﬁWdeﬂ&térﬂ \ﬁlll”Béechosen if it

preferr enbod ment e nucl el c aci d’seque
accdysdedghet) thdelasmieinshould nizey sIeH-repbcmttngdm a nﬂIahﬁhahJam host

"é"bkbﬁ’?@ﬁi\/’yt #h Mapanacaerati ?W WienERo! Epeypin Bart virus that

NaF?Qélf‘l%té’f eRPAGIrbRBSOtalt PRy M]%gt% g@t of EB@t h @y virus-derived

attenuat ed vaccinia virus heir i n | uence
Vi midsmids. ifTeundanr cells. cModgpadarabng celidgy b/dlegj}: 1985 vol.5,

VOl&ﬂ'r‘ng%%épbe’g gr $gﬁ§|§/e9& 2y %?'ﬁe’ler‘ﬁg?t'on of plasmids derived

r angen Epxtdihdad virad n’i‘ VERbYs matrﬁﬁl'éﬁéﬁ@ewpﬂéwr@' {‘985 vol.313,

vaccinia virus stinulates protective imunity Iin mce
to nonb0QEnR812t5.us. ThMaqdasmid tassadditibnally? comprisela selection

2 0, i, i S MBI 50 6 B BIP et
di \Esmperaehtation st Am dd&bﬁ'opﬁﬁ:aﬁ@té?ﬂcﬁ\ Redrid @Hb@(ﬂlhb resistance
appropriate for use in relation to cancer.

red@nﬁhnaﬁtlblloécr @tt)uNaloeallydi e trtasmis manemqubam additional

o8, SRS e eSS AR ¥ con
i m(@é\ﬁ Sé’@uem@ Gohich profftds wnsiAferidheeComs fp)ésrﬁfd Irhﬁhonomenc

retroviral LTR or of an internal pronoter such

t hdern deSUMMER Db @l MH@Im%r@@ﬁ@n rﬁnhlghetz@mmnuaﬁoefamlasmlds

b

€ %E%é¥eﬂ {Jbﬂﬂ}a%oﬁr%ﬁlogh@b%) ggyerq a@r#t gg&ﬂt@efgr plasmid
th@nwﬁdbﬂzéw ey wallll'(ye t:ewmmsa V\lel%) ndMS p.1097-103. |,
(Murine sarcorra virus). or Friend nurine retrovirus

( Fiseapences faf iptegsalipi &do the aell aprerps)-dation cel | line
(0138l r8gafl fo BOVPHMRRIcIor, Tk & FEssibIBRoVEAAsage a vector which is

derived from a poxvirus (vaccinia virus, in particular MVVA, canarypoxvirus,
etc.), from an adenovirus, from a retrovirus, from a herpesvirus, from an
alphavirus, from a foamy virus or from an adenovirus-associated virus. It is
possible to use replication competent or replication deficient viral vectors.
Preference will be given to using a vector which does not integrate. In this
respect, adenoviral vectors and vectors deriving from poxvirus and more
preferably vaccinia virus and MVA are very particularly suitable for
implementing the present invention.

[0131] According to a preferred embodiment, the viral vector according to the



pol ypepti des gag, pol and/or env which are required

for constituting a viral particle. Such cell lines are
weleeenied in the literature (PA317, Psi CRI P EBPI/EP2009/001733

Am 12 etc.). The retroviral vector according to the

invention can contain nodifications, in particular in

the LTRs (repl acenent of ti pronoter region with a

(r ENatlohcABAYRY et bBstn YRBERER NI, AR pvA). MVA
fOR/e@t@Q'pé@dtrhétHd&oté Y®HuEs esudkS Vetfard2are fliL d’éﬁcrlbed in

Preference will be al so %pven to u3| an adenovi r al

ve&usepenn patenis &P 8B28P Apand BIP 206 Do, Gl agulrbﬁUTTER

Lok NETAAT kS G, Oty B, ecomoman
or %l’neho F&M@l Natfﬂwma@ctsw bes.g m@@a@@um ne.2Dj p.108247-51.
host organismor the environnent. A deletion of the E

1 rAe,c@p ngstOpaem@re éuefelziﬁﬂe@mbommeabnth@enu@ﬁm Aeld sequence

1" ‘Seb g e IRRNlbA MhaPBEinseAE BT 4RGN L ATV and Vi

I e@f G M\VAI vebtorarideaveri hadre tohefedaihle ¢h idetetiomsldnt MEIYER, et al.
functions are conplenented in trans b

¢
conareigaaf dgletions injthe agpams ofatheefplséwn@?t?qnnsj@?ecﬂ Nagginia virus
mﬁt an ttp%@ 'Hﬁaéﬂé&o?’ tQIrHI\%ﬁ SeG9RAY, ?Dﬁ{a?tdfo neral virology.

rs o he ar (see, for exa
[ nt1®9l1atvo®r7fal n@ﬂﬁlSl ¢t 0dhsS. WSUFITER, 56t ahdA\A@c@r'mmhlnt vector

o deriyedan gng | pég}%f&%%'trgqqe# BAEIORD Atteled BVA strain of
un'vtacbﬁné’ Riis PirhiGH & ké/te@ in ke ttt‘]elqumﬂuenza virus.

purpose of I ncreasing onln capacities
addmrxa/mahggéct/oﬂz,am ammnoaamoy | ack all or part of
h on-essential  E3 region carding,to an
0135 Retigliizes Nave e pbBPay ot iaReiRe. 884 it fesdptesrating
ad % r i
o PGk A A B S o use i
| TRsIa(ubnvter tadcdaerAi nesbniRinardt jetravirdst a@cmdmpm dbe i ioMention

c HreERIbe PR, i T R e oy BncrBhePy deleh fegion and the
examéhé%t d@%%d@élncéta@ordnwgttbqﬂé m\nerm@hewm@{ |sbplgb@@)ander the
Edited by MJRREY. The human press inc, 1991

28.control [af1the4tetramvitahdsTidrar, of lee tnte@iah pjpn'tqﬁ@r such as those

RS HEEHE! TRSCREHIrA: HIGo LR b g rom =

th@eﬁ@h'ﬁﬁs df ¥heVolsdint (Muffe Otpripsate THeliNGChamatanetd and in
derived fromthe genone of an adenovirus of human or

anipaaticylaarfrers, thei MaMubd(i(Molongy | maringyiaukemia virus), MVS
(Murine sarcoma virus) or Friend murine retrovirus (Fb29). It is propagated

in an encapsidation cell line which is able to supply in trans the viral
polypeptides gag, pol and/or env which are required for constituting a viral
particle. Such cell lines are described in the literature (PA317, Psi CRIP
GP + Am-12 etc.). The retroviral vector according to the invention can
contain modifications, in particular in the LTRs (replacement of the
promoter region with a eukaryotic promoter) or the encapsidation region
(replacement with a heterologous encapsidation region, for example the
VL3O type) (see US 5747323 )

[0133] Preference will be also given to using an adenoviral vector which lacks all



porcine, siman, etc.) origin or froma hybrid which

conpri ses adenoviral genone fragnents of at |east two
walpdopare2ws origins. Mre particular nmention nmaRCDHEPI9AYEN1733

of the CAV-I or CAV-2 adenoviruses of canine origin,

of the DAV adenovirus of avian origin or of the Bad

type 3 adenovi rus of bow né’a&)rl gin ( ZAKHARCHUK, et

i PN O B TBRBL 0 8o AR R i XS AT G el it Shypicn is

%%%’oted CfFomJ{%% ERO.E2,2E4 Pardd 11615 ; re§lﬂn§E|Yb ofderalo avoid the.

Mol ecul ar cl oni ng and restriction endonucl ease mappi ng
of vestorsheing myopagatedi wéh@dmﬁoboaimgrgtaﬂtﬁén 2r thgeenvironment. A

Jou f{ eé%l 0;13‘5 f %Er Vlnr ﬁgg%/ferr 9 oH\ée\Q%LB,hgsc{agaﬁe r?ﬁﬁ’i‘?'ﬂﬁd with

an afJoissr MOdificttion(d)Tdertiohls) et arﬁi?%mmans dlypepart of
1 gn)v %enorres Gege) 1987, tE\g/ol mg $

M mLEz 4 andiopdviel-5 sagiensoto ﬁ!eoewteﬁbtfbaiéh@\ﬂaf%@wey%‘ésentlal

Vi ?@ﬁcgtg}/%x%&gééh\% ﬁ;ﬁﬁ%@fe%r in g?ﬁi“]o%“ﬁ% fog &}%Blementmg cell

Howeeeand/pr &f eeRierevims. Hnbmlsglrefwedtonas pekislei thalise second-
vector of human ori gl n which is preferably derived

f r @angratiorovesiereof dbe stater ofsthe artdaeei tarl exampley jjernational
or a%p?i (l.ir}/éOWS QQ%\S% 4Rd W‘”ﬁfﬂ/oﬂ‘?g I)er ¥ .a}yoog1 illustration,

l'on-conpetent™ as used herein
VI rd@let\t&ﬁbbthecmiﬂrl arbbf trep Eifcregiorgand cﬁth@ﬁ4 trehscription unit

t he absence of ar;)/ transconpl enentati on. [0136] . .
Ac b T gPREICHIas Y AEN ABEPGERba i Al I TPUTRES nYefiGreAsing the
thecnargng %ggbmescgiqosa&%weéw orican®a cﬁf%ﬁeﬂ@ﬂbeﬂ all or part of

enovi vector. ese re I catl
cortbemmesamml/EBabgmelct%CSr(hmgtcwahthemcaMermativtehii ispessibie

skill ed in the art t hes adenovi \Vec
delt@iBake ysery %I'B'“FB@' ﬁ%e ﬁideﬁ?é Wi 'P {5 e & sequences
' m%lﬁbﬁ Qe e%%eht“‘althF‘e e |Qét5?ﬁ’ Iddtaely tﬁé%ﬁa Ifﬁ?sadlnverted

enovi rus nut ant I'cates selective
p53F- edarﬁmadi I@ape&ﬂ)mandttbamnamisid;atloﬁue@m Th@%,nous adenowral
vol . 2 oSﬁ_I 37 6f' He HEI SE,, et al kAn ;
adé’ﬁ Fu?”@l 't“qf"ﬁﬁt ofiehiSReripg: temo@th kg (see, for

seldsahigie, IRAPM, 1! bl MEIRSds o iaEYulaNgIBIcRy. Edited by
Medi ci ne.’ 2000, vol .6, no. p.

94/ME%§E\7 Thehemaar pressling, |1ﬁ’qar @f‘kﬁQ-éaS )‘v\c:cor di ngly,
[013 53ES rng}%é%] rﬁﬁgﬁr,ggu@iq tée e|n§wtré\ Y?elec?fgr' %&gq%wraggﬁj Lgre))nvention
sKidan varytbB®hardmane phisCoNViedt 6f Biedspesies Rindt fiemPhd p0|nt of

i nhi bitor gene in adenovirus 5 or other viruses
ac oewiafghecsarotyps! |T§1eeme¢t@cWﬁncp%giermeérfmmrtae genome of an

Ve Rndvias S Hubdant BF Héa@cghfﬁ% "Wian, bovine, murine, ovine,

porcine, simian, etc.) origin or from a hybrid which comprises adenoviral
genome fragments of at least two different origins. More particular mention
may be made of the CAV-l or CAV-2 adenoviruses of canine origin, of the
DAV adenovirus of avian origin or of the Bad type 3 adenovirus of bovine
origin ( ZAKHARCHUK, et al. Physical mapping and homology studies of
egg drop syndrome (EDS-76) adenovirus DNA. Archives of virology .
’1993, vol.128, no.1-2, p.171-6. ; SPIBEY, et al. Molecular cloning and
restriction endonuclease mapping of two strains of canine adenovirus type
2. The Journal of general virology . 1989, vol.70, no.Pt 1, p.165-72. ;



region can also be used in the present invention. For
exanpl e, Delta24 virus which is a nutant adenovirus

W@ 200PH112245 a 24 base pair deletion in the ELA rBgI/BP2009/001733
FUEYO, et al. A nutant oncol ytic adenovirus targeting
the Rb pat hway produces anti-gliom effect in vivo.
Oncogene. 2000, vol. 19, nd@91 , p.2-12. ) . Delta24

ha ion i,n 4 he Rb bindi reqi d s.not_ ..

oy AGUVENKIE. el cupBinGy oDy Pl Prptind Al sy laation of
i S thd B RinecaAdénovitRisi thpds No&H@I2 §ehdmeblo@yRl 1987, W51.86% no.1,
inactivated and the Cell becones neoplastic, Delta24

i s prid1-Boh YT TARhebak &evelopnenidof @ hevimgtagrnavirugdype 3-based

replicates efficieptly and lyses - defdos en
coBrbfE T Wagtof u TRk VA AR g . BRkre. noPt 1.
Pr @SERH 0PNy eHbivelek AtehPcBES Wik bedgiven\tbtdrp adBnoviral vector of
Escherichia coli (E -coli) by I |§1at| on or honol ogous

e

.a col y o
r ebomAMarigiorwhisbds preferablyaprived fremearfgrelypgl C- adenovirus, in

appl.i ' [ L7 I by reconbi nation in
a @8#@%%@%{%%5&%3%%@?%G?eggjnp%sc'cordi ng to a

[0135]r Ther terth er@picaticritombetdrt” iagvesdd drereihhefarsctoos viral vector
further conprises the elements necessary for the

ex gABaBleo®f ofenligatingt i iyhast c6eli iRg the” abeenagy &ft apy. trans-

[O nments necessary for the expression
co#gﬁﬁle%;gﬁgﬂ(ﬁf he el ements whi ch enable the nucleic

[0136]ciAtconding niee at prdferredassbiodiradnt rf chBNihvantion h¢herRRBAlication
to be translated jnto pc|>,I yPe tide. These, el er,reEts
cofprRetent Neglortiscal Egplicalgh oerinBetaRhi adeTawrapyector. These

_ . . | . _

PR BT RrRREh! BN VBT o4 I, B R e it
Ex émihe sanvh Aotona yhése, nedenavirad \eectorshdeletadhitydhe cE1b region
r t t K hogl t ' ,

(ECAMGoe: S POMENIRT. BB R G GINKE SEF B BSCHOFF, et
Ph%.pﬁﬁ%&bﬁéﬁr@&ﬁ]lg&gmét REHIRERME S8 Etivel? I pb 8 HefitRht human

into cultured ce murit ne hematopoietic stem
celtimobyelisi &gieneeoh®96,aval. 27dp ot 5289, p.BéB+GoviHadHsISE, et al.

g?t@g?%g{ng%ﬂﬂsgg1%u;{ﬁhq%§h%qx:de1987’tr %]}%{Ifegﬂ?a:nzd selective
I mayeRehiebahtitumdrall RficathBl Nat@le Weditzpt 200®N r\{@f.G,a no.10,

retfovirus as a eucaryotl C vectqr transmtti ng t he ]
hempptt34Bnp| B0 B4/ 1899y mae markculady pyefesredvohecutingly, this

e Ry CORE
ef fdefis EAlper88n \Gelordinahe skiTahe alit eBNAISX PIRER) &Rd disrupt the
system conposed of the siman virus 40 early pronoter
and58hdnimbiter sgeeentn @Fdenovirus 5 or other viruses according to
established techniques. Adenoviral vectors deleted in the E1A Rb binding
region can also be used in the present invention. For example, Delta24
virus which is a mutant adenovirus carrying a 24 base pair deletion in the
E1A region ( FUEYO, et al. A mutant oncolytic adenovirus targeting the Rb
pathway produces anti-glioma effect in vivo. Oncogene. 2000, vol.19,
no.1, p.2-12. ). Delta24 has a deletion in the Rb binding region and does
not bind to Rb. Therefore, replication of the mutant virus is inhibited by Rb
in a normal cell. However, if Rb is inactivated and the cell becomes
neoplastic, Delta24 is no longer inhibited. Instead, the mutant virus

replicates efficiently and lyses the Rb-deficient cell.



human T-cell |eukem a virus type 1 |ong term nal

repeat. Mol ecul ar and cel lul ar biology. 1988, vol. 8,
Wo2002/11225 466- 72. ) genes, the early pronoter BET/EP2909/001733

SV40 virus (Siman vi rus) the LTR of RSV (Rous

sarcoma virus), the HSV-1 TK prormter the early

promoter of the COW virus (4Btomegal ovirus), the p7. 5K

1285, Bl RSt R M B i ported

angh MvRraadrnoEsERéridHi@ bR SE. Tb@n)pr@ﬁvhganmn oal ﬁ@n’&ﬂogous
a pronoter which stinulates expression in a

careeempisiationrgee; tar examplat irﬁﬂmaﬁynebamlw@tl@ﬂ \MQe96/1 7070)

d
by L By Pesdriinkon n BERnp Rt et e K oor ¢ "
[0138janmordinyaot a \refeprrespivedihent shthd hﬁlfe’mbnl‘fﬁ'ih ataetdar further

by reconbl nant adenoviruses contai ning the DF3/
pr GOMRSisesTHe Riemeats @ﬁceﬁswc:ﬁqr ih@v%?l’%qu@f tfoggentlbody

Vol BBrifB OnPIRRRIGRZ: ) . of the CEA (standing for

carclinong” e onic antigen) gene, which is

[0139)v aitex pleraentd nec&ﬁawl fortiee rexptesiidiRiddhsisttofadll the elements
G oni.ng of the conplete gene for c [

nmb
antijeh-enabla Jag ausleis eeid, peaweRge ?éﬁkgﬁg%ﬁrﬁ%.%é@.twm and

COMERNCE] be UERBIERETHG SofBBERsiPieso)Dhgih e oifise in
t hepartyeidan, rmspeo:gpetm' whithc maysbe vegababie o5 exbristitutive. Naturally,
mel anomas e of ti sue

Vj LE,. et  al. eci fi
RO RIPEER 5 MU ibdie SPRaPRVertan ANd Riysasheel. Examples
Ki NASEn 9FHY b% ineHtRitedd apeM theCleuRa F@rﬁo@wﬁ the PGK

[
mel anonmas lowng direct intratu k ?n ecti1 on of
DNAphom’rmglycmfate kmgse) Ml (nﬁaallmtblonb‘m MCNGXR 4Huinan purine

of the ERBB- whi ch ,i s, overexpressed in breast .
YRR PHESEATYIASE nddenens depriogss R Japser into
f Ol URARSE Eelis aRg ﬁ“lUﬂﬁérhe?ﬁ%bBIéﬁcpét@ﬁf é'QllsaB 'u‘éﬂ Pébombmant
Gene therapy. 1994, vol.1 , no. p. 170- 5.
th@mthmlomﬂrwng@e@ Wecm/arendwe//wapbedm 1|9r87l NOb? no.2,

ol e Bop ot ARy K Wpataegerh: kprapglahya. actn (

by TexkIND \6t 'l SAGBSlafbA bftd ASEViYUS Ks éléh@’él'ﬁmcd%%%ﬂ@éﬁsmlttmg
gene. Cancer res.. 1997, vol.57, no. 3, p. 4 )

Théheytem@gaﬁlmhmylrps:l\mym@ane yipassrgese. |M0/¢é¢/)§9f and cellular

o B 98 NS bR ) ERUED (JAIRERE. KB SR cone
g avecovsgd o s oo
pr go@i?pqagad of the S|m|[|)an ers 40 early promgter and the R{JS segment of

human T-cell leukemia virus type 1 long terminal repeat. Molecular and
cellular biology. 1988, vol.8, no.1, p.466-72. ) genes, the early promoter of
the SV40 virus (Simian virus), the LTR of RSV (Rous sarcoma virus), the
HSV-l TK promoter, the early promoter of the CMV Vvirus
(Cytomegalovirus), the p7.5K pH5R, pK1L, p28 and p11 promoters of the
vaccinia virus, chimeric promoters such as p11K7.5 and the E1A and MLP
adenoviral promoters. The promoter can also be a promoter which
stimulates expression in a tumor or cancer cell. Particular mention may be
made of the promoters of the MUC-I gene, which is overexpressed in

breast and prostate cancers ( CHEN, et al. Breast cancer selective gene



[0141] The necessary el ements can furthernore include
addi tional el enents which inprove the expression of

W0 b@onukei ¢ aci d sequence according to the i NRENEP29A/001733
or its maintenance in the host cell |ntron sequences,
secretion signal sequences, nuclear |ocalization
sequences, internal sites FUr the reinitiation of

transl ati.on of t gnsc bl on,terni nati

o Presid af datapy Bt BY 2&caPbindRy sBrMg s containing
r eRhé CBFRAUTRY drﬁn@@éﬁ | gubalob@aesrt conee) /ﬁh%?@at/on 1995,
el ements are known to the skilled person.

seMOéeﬁonOsﬁ @&77@éauésn@fethes,6&@e(&t@@dlego‘odpﬁg:lmcwea embryonic

Do ATERhL SeDeniidt s aveitabsief b S et { sEIFREWE, o

aCCéN@Id?rmwg ef tHeecomprRié fg@ﬂecfaﬂcaic&ﬁbé?ﬁmbh&,eamigierﬁfanalyss of
nore additional genes of interest, with'it bein

podlsi Brametsr indisatesyantagion t;@rwlew@dcahdépeﬁn@cgi@nexmess'on

o BRI H SRR ™D, R0 BB f708 48y o the

I N tpsinadel gend)avinentis overtxpréssdtirg@RE@NE9dIVILE, et al. Use
inter]eukins | L-2, IL-4, IL- 7, IL-10, I1L-12, 1L-15,

I L Oiélsséﬁémﬁlfﬁe%xpdgsmﬁ th@dlezges @@lefx V”'@XGDY'IHdme kinase
' mq%r LI fhibit :Q?RMWS?%gﬂb?lséé&trﬂﬁrlﬁJ '}'ﬁ)slanaﬁﬁa o RfibRirtg direct
ng I munity and-angr ogenesi s ( for

on 1 nna

examgétemmm mjectma@fdﬁ)h.g\ f?anm?i?mam \@cstab di7, p.3860-4.
I nhi biLt or ln one ul ar enbodi ment
r edoRbit *H%u?lﬁ RBR gen cW #‘3\ ﬁgOYQfe?(HEeSSﬁge'ﬁthf@ﬁSt and pancreatic

COMRICRS s%ﬁ?@ ek, ' éﬁé ‘fﬁ%ra?&%?'créglcél- u%mg[ QS r-specific
The present invention so re a cel
cormodmgwgctiﬂ&mnu@ma:t/mmpys’eﬁaem1auoc3,ob.m@0{50 Ytdred of the

inveption. In a pr rred enbodi nent,, he cell

e CEIRIPGteID Gans” UGS SHETRLPERRaRyBINEr Cansers{dANAL ot al
prgpe y nsgel a

asEr os\';ws%J f%?qéérzgﬁ%és orfl&grégp\r)\e%?mﬁ%ﬁh P%dt é@érhé‘gﬁ Cellular
[ ncdandeormnpy iadepovials zmdlamldl transfes of sytdsins deaminase gene.

Harrp e O e BT EB  eftile S e o Rk s (CMV)

adcaa*rvyomehqcﬁ@:k@wybﬁnwlérﬁy p:@fé#é@ yeast and ot her

fungi” [0144] The present i'nvention also relates to a
[014@) d(t@severowhanoaj vectog denviagt frorody VaccivialVirgs (as fareexample an

O ST BT ReCH A8 A U R R BR 5 2%k e anc
Of thEPHBR bPstiter e Pafiduyamep Fé?@rré@tl body fromthe
cell or nedi um surroundi ng the cell.

[0141] The necessary elements can furthermore include additional elements
which improve the expression of the nucleic acid sequence according to
the invention or its maintenance in the host cell. Intron sequences,
secretion signal sequences, nuclear localization sequences, internal sites
for the reinitiation of translation of IRES type, transcription termination poly
A sequences, tripartite leaders and origins of replication may in particular
be mentioned. These elements are known to the skilled person. Among
secretion sig-nal sequence, sequences encoding the polypeptides as set
forth in SEQ ID NO 5 and/or 8 are particularly preferred.

[0142] The recombinant vector according to the invention can also comprise one

or more additional genes of interest, with it being possible for these genes



[0145] In another enbodi ment, the present invention
relates to a pharmaceutical conposition conprising any
woep@Ini22the anti body, the nucleic acid sequencECDEP10h%001733

vector according to the invention and a
pharmaceutically acceptable carrier. In a preferred
enbodinent t he pharnaceutﬂ@hl conposition further

g$”§§ey$%gcfr@-?a%éﬁ agpéﬁélgfdrfl é&gllgg%lr ef'e aa\tory elements

i S‘Qp@lyb@trohbdoeéw@tt@) ) Mﬂn&épemwﬁrélememar@en@@ V\ﬂnlch may in
relatively lowionic strength, such as for exa

sudasiaulabbemestionas: 26\ Be, 9afirshenrcedipg |"é‘ﬁrlﬁﬁ§'n§dht2&|lh -4, 1L-
I
Suth e ol P Bt T pREEIGles BRI, ' o8, coLan

pha@X@eLceut, Imt@rfe@mmdantdrmedreslsIfachC(TNFf)nanddpu‘@r@@ctmg on
and buffered so as to neet the r?q ui rerrentsgg\I 1use

vi WRnateh dNpHita @Bdt PESIOSSHRSsi(1qf o XAEP!R nc$taaamg for
I cR C I t n

o BRI | SRl HRE CRIARLE, b, Wl ek if brbodiment,  the

preeemmbmgarﬁg\mfdtcsr aeoordimg eot tid m\mhtlaml sbmygirises, the gene of

formul ation in u ous nonagueous or isotonic

sollMerest ensod F@f P It may be provided in a single
[014ﬂy§ghelohéséa%tr§ |§‘k@ tloﬁpéﬁ %Iéi%eg?ﬂr%dah?egﬂwn{rﬁi?@w{he nucleic acid

r eseqsentcetaadouding He the rieveritians dnva piefanedp@mbpdlraerd he cell

di | uent 0147 The ese.nt vent. on Iso rel at es
a jaccogdin é flq %% Ay Ei )eug ol u.?n% more pl’eferably a

COFRARIdIRR cal Iﬁﬁhrﬁéﬁﬁe}h cBll9 afhsledss %o%?é%ﬂ@rnéﬁ l‘é"ssﬁbn are
vector according to the invention and, (i1i) a conpoun

of welt lenan in fretadjandsnolvde rmangimmontalized eell Iloemmljas but

or SR HEES too s st QFB0N D sRSD B4R LBlsan yiomey

usgBHIK)i delishand nediyTBiHeref sbmév@er@@cﬁnmr@ﬂ@eyoticoéé@ include

Accordi'ng to a preferred enbodi nent, the cancer
t hereagband otherdingi s chosen fromt he group conpri sing

1oL TR R PP 51 BB BRI anvoony

Adfad:@:den(@tbOth@lthaéhﬂldn cOhfp: d;( k:mtanmgmﬁé cell according to the
Al entuzumab, Alinta (Penmetrexed D sodiu

Aniimg rdiam Mﬁ\|d@l'A(éQf‘tﬂ't'QKI’$asﬂeff@2tbﬂﬁ emﬁeégiona@f thar pRtigesty and
(NATERE S ST RO TR A0k, sFoTR0fo b cel)
[0145‘]2 agidriothéreemBedmed ity fed prédpnarimiemion Bateezord pharmaceutical
Carg%?%gos(lélmenégrﬁggg% a(ri?ln%tn%&gf Her | ngttlt?c?d%/, the nucleic acid
sequence or the vector according to the invention and a pharmaceutically
acceptable carrier. In a preferred embodiment, the pharmaceutical
composition further comprises a compound of interest.

[0146] The pharmaceutically acceptable carrier is preferably isotonic, hypotonic
or weakly hypertonic and has a relatively low ionic strength, such as for
example a sucrose solution. Moreover, such a carrier may contain any
'solvent, or aqueous or partially aqueous liquid such as nonpyrogenic
sterile water. The pH of the pharmaceutical composition is, in addition,
adjusted and buffered so as to meet the requirements of use in vivo. The

pharmaceutical composition may also include a pharmaceutically



Hydrochl ori de), Capecitabine, Carboplatin, Cetuxinmab,

Csplatin, dafen (Cycl ophospham de), d of arabi ne,
w@@barexs (C of arabi ne), Colar (C of arabi ne), PCT/EP2009/001733

Cycl ophospham de, Cytarabi ne, Cytosar-U (Cytarabine),
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Sunl
Demtabme DepoCyt (Liposomal Cytarabine), DepoFoam (Liposomal

Cytarabine), Dexrazoxane Hydrochloride, Docetaxel, Doxil (Doxorubicin
Hydrochloride Liposome), Doxorubicin Hydrochloride, Doxorubicin
Hydrochloride Liposome, Dox-SL (Doxorubicin Hydrochloride Liposome),
Efudex (Fluorouracil), Ellence (Epirubicin Hydrochloride), Eloxatin
(Oxaliplatin), Emend (Aprepitant), Epirubicin Hydrochloride, Erbitux
(Cetuximab), Erlotinib Hydrochloride, Evacet (Doxorubicin Hydrochloride
Liposome), Evista (Raloxifene Hydrochloride), Exemestane, Faslodex

(Fulvestrant), Femara (Letrozole), Fluoroplex (Fluorouracil), Fluorouracil,



Sutent (Sunitinib Malate), Synovir (Thalidom de),
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t r ddytdrechlogfediRaytioud (asaah,dcan@@),t Ritaxan r(Ritexiseab), thUXImab

oS Repb AR ARGRRPh Gerny SRTASTEY s JOSYRE,  Spryce
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(Thalidomide), Thalidomide, Totect (Dexrazoxane Hydrochloride),
Topotecan Hydrobhloride, Torisel (Temsirolimus), Trastuzumab, Trisenox
(Arsenic Trioxide), Tykerb (Lapatinib Ditosylate), Vectibix (Panitumumab),
Velcade (Bortezomib), Vidaza (Azacitidine), Vorinostat, Xeloda
(Capecitabine), Zinecard (Dexrazoxane Hydrochloride), Zoledronic Acid,
Zolinza (Vorinostat) and Zometa (Zoledronic Acid).

[0150] According to a preferred embodiment of the invention the compound
useful in the treatment of bone mass decrease is a biphosphonate, a
selective oestrogen receptor modulators (SERMs), a parathyroid hormone

(PTH) (e.g. teriparatide (Forteo)), strontium ranelate, Denosumab or
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[015§]hyAc9c§o%ﬁ1 Yo aqo%‘fgrsemg aﬁﬁ‘éﬁt’, tﬂgjués@n?irﬁl%ln%ﬂ sfél%tég\@ the use

of the antibody, the nucleic acid sequence, the vector, the pharmaceutical
composition or the kit of parts according to the invention for the treatment
of diseases associated to inflammation and/or autoimmunity. Such
diseases comprise but are not limited to seronegative spondyloarthropathy
(psoriatic  arthritis,  ankylosing  spondylitis, reiters  syndrome,
spondyloarthropathy associated with inflammatory bowel disease),
prosthetic joint loosening, connective tissue diseases (juvenile rheumatoid
arthritis, rheumatoid arthritis, systemic lupus erythematosus (SLE) and

lupus nephritis, scleroderma, Sjogren's syndrome, mixed connective tissue



GQui l | ai n-Barre syndronme, Addison's di sease, and/or

Raynaud' s phenonenon, Goodpasture's syndrone. [0153]
wozwonti2egy t o anot her enbodi ment, the present PC/EP200YIN1T33

relates to the use of the antibody, the nucleic acid

sequence, the vector, the phar maceuti cal conposition

or the kit of parts accordl to the invention for the
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[0153]0 eseadipnrieranothgreymbedimertatheyprasent nventien velatgs to the use
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col orectal cancer, rectal
of cancer.

[0154] As used herein, the term “cancer” refers but is not limited to
adenocarcinoma, acinic cell adenocarcinoma, adrenal cortical carcinomas,
alveoli cell carcinoma, anaplastic carcinoma, basaloid carcinoma, basal
cell carcinoma, bronchiolar carcinoma, bronchogenic carcinoma,
renaladinol carcinoma, embryonal carcinoma, anometroid carcinoma,
fibrolamolar liver cell carcinoma, follicular carcinomas, giant cell
carcinomas, hepatocellular carcinoma, intraepidermal carcinoma,
intraepithelial carcinoma, leptomanigio carcinoma, medullary carcinoma,
melanotic carcinoma, menigual carcinoma, mesometonephric carcinoma,

oat cell carcinoma, squamal cell carcinoma, sweat gland carcinoma,



cancer, pancreatic cancer, |iver cancer, cancer of the

bile duct or gall bladder; nalignancies of the female
w@emwotigd243 ract, includi ng ovarian carci noma, URPEF/EP09/001733
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[0155] The present invention further concerns a method for improving the
' treatment of a cancer patient which is undergoing chemotherapeutic
treatment with a cancer therapeutic agent, which comprises co-treatment
of said patient along with a method as above disclosed.

[0156] The present invention further concerns a method of improving cytotoxic
effectiveness of cytotoxic drugs or radiotherapy which comprises co-
treating a patient in need of such treatment along with a method as above
disclosed.

[01567] The present invention further concerns a method for improving the
treatment of a patient with a disease associated to an increased osteoclast

activity which is undergoing treatment with a biphosphonate, a selective
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anot her enbodi nent, the present invention relates to

the use of the antlbody, the nucleic acid sequence,

the vector, the pharmaceut i4&al conp03|t|on or the kit
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anot ‘enbo present invention rel at es
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élial bedts - VAOTRL Caften St Reical fanfkn e gancer,
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rheumatoid arthritis. [0164] Adm nistering the
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[016@] Medordingdocirutidémambotimeemtn thd peisent hventioh eelates talthe use
Seqoufetﬂg%ntltbgdy, the nucleic acid sequence, the vector, the pharmaceutical

composition or the kit of parts according to the invention in the
manufacture of a medicament for treating a patient having cancer.

[0161] According to another embodiment, the present invention relates to the use
of the antibody, the nucleic acid sequence, the vector, the pharmaceutical
composition or the kit of parts according to the invention in the
manufacture of a medicament for treating a patient having a disease
associated to an increased osteoclast activity.

[0162] According to another embodiment, the present invention relates to the use
of the antibody, the nucleic acid sequence, the vector, the pharmaceutical

composition or the kit of parts according to the invention in the



vector, the pharmaceutical conposition or the kit of
parts according to the invention are delivered

W@ wpam2dal | y. [0165] The administrati on may tBKEEPI0a®E€01733
in a single dose or a dose repeated one or several
times after a certain tine jnterval. Desirably, the
anti body, the nucleic aci d4§equence the vector, the
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d6$hé@,}ﬁ|ayo|arawp§hﬁgout 107 and 1012 iu for adenow rus

based vector. A conposition based on vector plasmds
[0164fa\Adreinisdedimg stherwnboﬁyddbesnmlebeaweaeqmem@e athe wector, the
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n B RECE A0, RO 24 180T d AgTe SERLIA B e Jpvention
IS rhay Bé‘eaéd&ﬁbﬁ%@d Yy GHICPheand &kiBWMOo@ Qe USKIIOE artisan.

t he i'nhventi on can be carrl ed out in conjunction with
ondreferrast erasbes enf i adalinistiatieipeindludebil i @ieesngte lgnited to

A RN, SO oS iRt intranasal

W tsrﬂlbﬁngué]a#ﬂfatka%ﬁédl liAh&laYen] bear, vagingl, arbodctanAccording
the nethod of the invention can be ﬁreceded or

f olto cwpteleyred embgriraent theeppibrd)s ! elmwaﬂlétmd sequence, the

regg;ggmgpgepeh%@s%&lgga%s ggemoﬂforf el BPEEp s according to the

then\aéﬁtmaérermﬁbked $ystenliadlly. appropri ate rad| ation
erapy protocols and pararreters whi ch can be used
[016@55@3‘ adnuwamatl@w perEtakeiang Hl assinale gPsRarcd dose repeated

t [ )
o (OF RS ISP HARE ofha SRahP Imet B Eldkirabl dpp antioody,
Fi ghe ewutlalepicid setjbhencneahehiectat dherphgrméceutical composition or
CSE- 1R—transf ected NIH 3T3 cells b n%b CXI.1 G 5)8118%]
Fi d0e &itofdestesagqesd dingHPENe inversonce BiRipTRy 1 mes at
Celv{/eéﬂ% rﬂﬁ RateF-1 Rin presence of mAb CXIIG6. [0170]
0

Fi gure ws the specific bl ockade of sol uble human
[0166SHck dermyaingidance, suitable dosage for the antibody is about 2mg/kg to

30mg/kg, 0.1 mg/kg to 30 mg/kg or 0.1 mg/kg to 10 mg/kg body weight.
Suitable dosage for the vector according to the invention varies from about
104 to 1010 pfu (plague forming units), desirably from about 105 and 108
pfu for MVA vector whereas it varies from about 105 to 1013 ju (infectious
units), desirably from about 107 and 1072 iu for adenovirus based vector. A
composition based on vector plasmids may be administered in doses of
between 10 ug and 20 mg, advantageously between 100 ug and 2 mg.
[0167] When the use or the method according to the invention is for the treatment
of cancer, the method or use of the invention can be carried out in
conjunction with one or more conventional therapeutic modalities (e.g.

radiation, chemotherapy and/or surgery). Thle use of multiple therapeutic



CXIIG ('ctrl" means control; 'neg SN neans negative
control hybridoma supernatant). [0171] Figure 4 shows

WO p@itt2itdhi ti on of human osteocl ast differentiBET/BP208%0D1733
secretion of matrix-netal | oprotease-9 (MW-9) in
presence of mAb CXI1 G5 (" Ctrl' neans control; 'CXIl G5
SN neans CXI I G5 hydri dorm5éhpernat ant; 'neg SN neans

o Sl o R WreflaeUBe ARy PHRCS BRbANGrlbase¥ ihigrEh it n one
ot kenbddiremit ekinaiiirl ofthepinveatibacanhdpradedey drofollowed by
CSF-1 R ( SN neans hi;’id“ doma super pat ant.

) | ) . [0173]
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(SEQ I D NO  Brieh Resautionsd Fighravindbs Prawiggence (SEQ | D
[0168§0Fidureot debtet£Me Shetifigtaining of. CIReI Rutiamefected NHESTES cells

including_restriction sites for cloning added to the

nudyebfibdeXd&§uences are underlined. The restriction

016 a2 SRR HMGEh SRS b R ca 6% Tsor 1w i
e S T T
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PORKIGE g S sl e e e
corssfpentatanf)G17812. [ 0180] F! gure 13 shows the pl asm: d
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[0172] Figure 5 shows the non-cross-reactivity of mAb CXIIG6 with other tyrosine
kinase receptors having homology to CSF-1R (‘SN’ means hydridoma
supernatant).

[0173] Figure 6 shows the nucleic acid sequence (SEQ ID NO: 1) and deduced
amino acid sequence (SEQ ID NO: 2) of the CXIIG6 heavy chain. The
primer sequences including restriction sites for cloning added to the
nucleotide sequences are underlined. The restriction sites are shown in
underlined italic type. The amino acid sequences of the V-domains are
highlighted in bold type.

[0174] Figure 7 shows the nucleic acid sequence (SEQ ID NO:-3) and deduced
amino acid sequence (SEQ ID NO: 4) of the CXIIG6 light chain. The
primer sequences including restriction sites for cloning added to the
nucleotide sequences are underlined. The restriction sites are shown in

underlined italic type. The amino acid sequences of the V-domains are



[0185] Figure 18 shows the inhibition of human
osteocl ast differentiation and secretion of
woreaopiix2a®et al | opr ot ease-9 (MVWP-9) in presence BET/EP2009/001733
reconbi nant nmurine CXI1 G5 and chinmeric CXII1 G | gG
Mode(s) for Carrying Qut the Invention Specific
stal ning of CSF-1 R-transf&ted NIH 3T3 cells by mAb

bﬁgb?&ﬁﬂ TF?%[E4 800-5 cell line was generated by

bl of NIH3T3 cells with an
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Cell -surface CSF-1 R expressi on on B4-800-5
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i t | NIH 3T3
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[01Bﬂnghg'lﬁa‘rlemcsgl?(?viedth&pltascmﬁtconstreum'l’@gfgﬂzg SBBogn ¥
I dona se
[018%%&%@& shgw %H ; %‘Légl%;‘é 'Shf nvarnantsy, ?:ces
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[01843- Fogurei V& Bbmmsymecsbeufqenblacb@didz dfi selpblmrfmman CSF-1R by
i ncubated f r 30 4 th f th
nyBpFRBRIA e GaYEiRRam eImeth GRICRO B nai ve. or

[018@”#‘@@%& %Hoﬁs | {HBURL ARG SBumEh! Hét'e%ﬁla%t W@&bntlm’i‘@n and

2-4A5-4 (GeneTex) or a controlrat ?
( 1Gecrgtidn) of matrixemetalippnoteaseiMMROnspresense ot tegainbinant

PBS, cell e i,n ubate /' M biotinylated
reéﬁ\%‘?%gﬁw\&i ?:3{”(%% erclaﬂg Cel I's were washed
tw ce and furtmedsh@mwg@utaﬁlmwﬂan 4C with 10
g/ Specific @aihmg afiGSFAL Rxteankfeoted NIBB3T3 callsthyogAb)CXAGHer

‘[018832?1*&&;”;\%6‘%%?1, lv{é&@‘ghgfbnt% Wﬁ;/séi’a/énball transfection of NIH/3T3

Cytd@ﬂEtvmh ah%@%smmd émcuﬂlmgsd:lwﬁﬂl ieng&nhumamsCSF 1R.
ared to control | es reflect é;c]:glnhlblt

coreal %Wiﬁ%?%@st':o"BeﬁMPI% ipR QR B&BOP- &%Wﬁ%\ferrtfwﬁaby indirect

CSh-. <
ceI I [ gureggwh% ?%t nggat Ive coﬁt ro %)% ?37@1 X'HB“}*’ IgG1,
sufR&DaSgstents) am 2i4ABH4e(rantigGhk , sBemeTex), compared to isotype

controls (Figure 1, upper and middle panels). Culture supernatants from
hybridoma CXIIG6 or from a negative control hybridoma were used for
immunostaining B4-800-5 cells or parental NIH/3T3 cells (Figure 1, lower
panels).

[0187] Flow cytometry analysis showed that culture supernatant from hybridoma
CXIIG6 selectively stained B4-800-5 cells, demonstrating the mAb

specificity for cell-surface CSF-1R.
Inhibition of CSF-1 binding to cell-surface CSF-1R
[0188] 3 x 105 THP-1 cells (human CSF-1R-positive monocytic leukemia cell line)

were incubated for 30 min at 4°C in_the presence of either hybridoma
culture supernatants, serum from a naive or an anti-CSF-1R-immunized
mouse (dilution 1:1000), mAb anti-CSF-1R 2-4A5-4 (GeneTex) or a control



no effect, culture supernatant from hybridoma CXl 1G5
inhibits CSF-1 binding to THP-1 cells (Figure 2, |ower

WO c@btiipamel ), as does nmAb 2-4A5-4 (| ower | ef t PEUEAR10P9/001733
Localization of mAb CXI1 G5 binding site. [0190] To
identify the binding site of mAb CXI I & on the CSF-1
R, a Western bl ot was perfosrzmad usi ng sol uble fornms of
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[0191] Hundred nanograns of each sol uble receptor were
sulsHAPeYt o el ectrophoresis in native conditions
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CSKtolverileff P2 ng as well as CSF-1 R -5i2:Fc, but not

aEn Spll:foplen:jly atln tha{qqgél(:lgjg%,@d% %—FIECI fically to

[01 Qm]nmmm@lnhmmmblhdk'@ sitevafl mAL 624G@6anthe GRRE4RI a Western blot

gg%o&)%&%ﬁ%@%nggé b%%s eC| flﬁfobmkadﬁesog 1R comprising
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line (# CCO was used to assess the
bl cﬁﬂ}a n@&ﬁbtsmtemsbforcnnlmhayublreejdﬂﬁesmlpai rierauogiabulin-like

hu and murine CSF-1 R Five I of sol yhl

888 BB oF ESEIATE SRL 590). bot
pr FussdBatRdr Coterhid eP@svBlthe IAcCie@drRbRE HUnidh 15@@4 at\ soluble
dilutions of either hybridona supernatants, mAb 617

( RéorrayefitbentGIOR frsed te huswny{gés Fc (R&D Systems) was used as a
negative control.

[0191] Hundred nanograms of each soluble receptor were submitted to .
electrophoresis in native conditions before transfer to nitrocellulose sheet
and probing with either hybridoma supernatants, rabbit pAb c-fms/CSF-1R
H300 (Santa Cruz Biotechnology), mouse mAb 61701 (R&D Systems) or
serum from naive or CSF-1R-immunized mice.

[0192] Both soluble forms of the CSF-1R were detected as broad bands when
probed with pAb c-fms/CSF-1R H300, mAb 61701 or serum from the
immunized mouse. No detectable signals were observed with naive mouse
serum or a negative control hybridoma supernatant.~ CXIIG6 hybridoma
supernatant recognized CSF-1R1.200:Fc as well as CSF-1R1.512:Fc, but not

EGFR:Fc, indicating that CXIIG6 binds specifically to an epitope lying



control mAb. 10E4 M NFS-60 cells cultured overnight in

the absence of CSF-1 were then added into the culture
wowrdbgiReyet her with 0.1 ng of human CSF-1 in BCT/EP2I09/001733

assay volunme of 100 m . Cultures were incubated for

48 h at 37C and proliferation was quantified by BrduU

i ncorporation using a Cell Iroliferation ELISA
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ranmati c concentrati ondependent decrease cel |

gr ¢winharf G8R-1niata sihahagsayCxoluGie bf HOO qbnBukuresr wetaairicubated
i ke negative control anptihodi es and
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hyBeT 48 AupEinnanprolieratien Wes BEnso Py, Brdid incorporation
pr Q| ' : I t nstrate that mAb
cxﬂs@e é?%%?’?f°é‘§"?§8?§3§¥‘s®°%ﬁa S 1 R nhibition

[0194)f Suloble lehao 3B Ricompietalyi inhibited dhe pseliferstioonofdit-NFS-60

mat ri x- met al | opr ot ease- -9 0196] ,,0st | ast L
o el HER e By RO b BR AENTL B 1% Biesence f negative
byﬂg@?iﬁbﬁ{d & &Ea%nﬁéiﬁiﬁ’g%ﬂ%'é Hé!%é’d\léot‘?orﬂﬂﬂ‘l’@& kRigure 3;
brief, nonocytes were seeded at 2 x 10E4 cells per — —
welrheam +36SEM bf Blveelisy. lancbritrasht €I G6r hyBidenna wLparnatant and

O LR TR A Syl GRS AL 1o DS AL o i i
antdgdudendant ahetOshowingnat ﬁ@)wemmee_ <1Heutr%lize soluble

i sotype controls, or sera from naive and CSF
R- ilovoan £&F-ARce diluted in hybridoma cul ture medi um

[019@_0 ﬂ‘ﬁlﬁse\ﬁ%%%/g%c lvdei MTN%%S-SBO'Q&P pmiférgﬁoﬁuiht fﬁreep?’@sleln%e of low
' dilutions of CXIIG6 hybridoma supernatant showed that mAb CXIIG6 was
unable to block the murine CSF-1R expressed by M-NFS-60 cells.
Moreover, in a murine CSF-1-supported M-NFS-60 proliferation assay
performed in the absence of soluble CSF-1R, treatment with mAb AFS98
anti-mouse CSF-1R (eBioscience) resulted in a dramatic concentration-
dependent decrease of cell growth (data not shown). CXIIG6 hybridoma
supernatant, like negative control antibodies and negative hybridoma
supernatant, caused no reduction in cell proliferation. These results

demonstrate that mAb CXIIG6 specifically targets human CSF-1R.

Inhibition of human osteoclast differentiation and secretion of matrix-metalloprotease-9
(MMP-9)

[0196] Osteoclasts were generated from human monocytes obtained by



human CSF-1 and RANKL (PeproTech, 25 and 40 ng/m

respectively). Hybridoma supernatants, mAbs or/and
wore@oam2yd t h or wi t hout cytoki nes were repl eni BEEEP2009/001733

every 3 days for 9 days. Conditioned culture

supernatants were harvest e% on day 9 and assayed for

total human MVP- 9 usi ng ar4eL] SA assay (R&D Systens).
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cuydtee r%HFé@f’é}f&ﬁnév&y' U edays 2@or0|f9 1da§80 Conditioned culture

significantly reduced the | evel of Qfgroductl on,

cors;uaee'catanlsmemohmgatad/@n cant and maay fag total human MMP-

D ARG A sy TRRPE RS Rt dedt. [dflation was

fr evalistes byosiaming of kartiateeddistant Beid' pisdpienass (TRAP
surface CSF-1 R I%hl bi tion ofI ttqe IF’bll pde a?end((ent ) using

phdB@ Irsrkpicyie a@dmoco:shataae[ loufsen SigmasAldm 5 cel |
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super nat ant , 2-4A5-4 (NeoMarkers) ar, isot
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uns Pare
I ayej or watheut I(lf)rcyltcmleels andan ot/aSEM of & wslisie® enean of 2 wells).

\%g rggiqﬁ%nto;gtmgﬂ&égt Iﬁ)létpnsqqmgﬁé eg.ﬂ@{?.?y%fg%r%tap ogl"ur%gd 1:20 or
1:100 significantly reduced the level of MMP-9 production, compared with
two negative control hybridoma supernatants (A, B). These results
demonstrate that mAb CXIIG6 inhibits the differentiation of osteoclasts

from human monocytes by blocking the function of cell surface CSF-1R.
Inhibition of the CSF-1-dependent phosphorylation of CSF-1R

[0198] The B4-800-5 cell line obtained by stable transfection of NIH/3T3 cells with
a plasmid expressing human CSF-1R was used to investigate the effect of
CXlIG6 hybridoma supernatant on CSF-1-dependent CSF-1R
phosphorylation. Cells were seeded at 2 x 10ES cells per 60-mm Petri dish

and cultured for 48 to 72 h. Following serum deprivation for 1 h at 37°C,



c-fms/CSF-1 R H300 or the rabbit pAb p-c-fnms/CSF-1 R
(Tyr708)-R (Santa Cruz Biotechnol ogy), foll owed by
WQowp/181243 - r abbi t i munogl obul i ns HRP. [0199] PGI/EP2909/001733
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hy buipdei@tan®br With naAb i2-£&86-41did ot sk angei CSR-AR disBBPearance.
Systens) were incubated on the coated ELI SA pl ate at

antPhesphoryatiemt ehtGBhs! R waso degraasedasfoliawings Hieagment with

th . . | .
pereaeoultficfin SPUARERACEN AR HRECHASTE, Hieg® s show
OD th4bfhAb BX01GE]s vbke tteBibekade CBEUI-tiepeledenttsibsporylation of
Figure 5 show that |ike mAb 61701 , CXII1 G5 strongly

bodrdFtHe CSF-1 R while no specific signal was
detected on any @rbsrrehstivissiofenkbCIE@G6eceptor. This

(0208} ot %F@ést-uzegggiﬁ e YRS | OKReEYREs thltetV b ELNEAKEN S Eeries of

purified soluble receptors belonging to the type Il subfamily of tyrosine

=

kinase receptors and showing homology to CSF-1R in their extracellular
Ig-like domains : soluble VEGFR-1, VEGFR-2, Flt-3 and PDGFRB (all four
expfessed as Fc fusion proteins), as well as PDGFRa and SCFR (c-kit)
were obtained from R&D Systems and used for coating an ELISA plate.
Soluble EGFR (R&D Systems), from the EGFR subfamily of tyrosine
kinase receptors, was used as a nhegative control.

[0201] Culture supernatants from either hybridoma CXIiIG6 (CXIIG6 SN) or a
negative control hybridoma, or the anti-CSF-1R mouse 1gG4 61701 (R&D
Systems) were incubated on the coated ELISA plate at antibody
concentrations of 500 ng/ml. After washing the ELISA plate, bound



CXI & is specific for CSF-1 R Construction of

expression vectors for mAb CXI1 G [0202] The
W@paTH4: m Anti body Express Kit (1 nvitrogen, PCAERI009001733

No. 12762-01 9) was used for the cloning of the genes

encodi ng the CXI 1G5 heavy and [ight chains in order

to produce the mAb CXI 1 G5 i9® D&44 mammal i an cel | i ne.

Th ' ' A SOKiLt . .

T B B N e s el B Bise 1
t hgSirea) aad @Dt -1k, Sas Mexseséd. dRessity dapicted BVWWigure 5
pronoter. The transcrl{/)tl on of the gene of interest is,

S st it likenmARed i Pae &1 161 sEoRalY Raunsh eGSR 1R While no
nhi. | ect i i 1 :
LRSS BB K5 o8BI BB i
?rI? [\sl;a\h@tnsrz ?fqlt_haﬂdn%mé[\mrgﬁjgemde?m tyfrﬁkitee Ildlnase h?ﬁspmms tested,
; . The pc vector that allows the - - .
cl &ﬁ(lﬁéed$ SPﬁ@%@&feégP“l Rt erest downstream of COW
pronot er . JémstrpctiddAfftexpiession oattarsifor mAOKIIGN
t . :
0203 L SRCES LA il 5088, CHBRA NG f o201
TK vigd yrséd Sfef|ulee astonihg odf tther getiés @hepdingpthec €38IG]) hefavy and

the 31lend of the nRNA of the gene of interest. [0203;‘,

spéight chaigsiirgrder teprogusedhg)maer XU iRds44manynalian cell
f t Re.: L ' . cLoniing. of . ™

2 teL e SRUCHRMRLE67 S SR P08, o 1S popveC

( r agyptar| bvstistrORQ pIBsM@ thatralioBisQhlelrIdhIng; ofstae gene of interest

tively Fi 6 d F 7)...Th k d, . .
or (RS aReT GV RIOREISK: T UBRSUTP SRR RBeO9 s Of interest i
ef f#e‘ﬂa?élkg??@ﬂft}‘@tdiﬁﬁ&ﬂOﬂéi@FéMtéé@O@ﬁF& aﬁthrogBic selection

anal ysi s noncodi ng sequences from 699 vertebrate
mesrarkge byRNAInteivat Iribiosoda estrRsite (IRBI), 1dloing transcription of

N Ak
S e N N AT g0 Pers
| D dvnst@anvTad CHAE 2praoetecCTaASATUYSAT I GCTOTRHAGCTEomycin
resistance gene allowing selection using Geneticin®. The pOptiVEC™ and
pcDNA™ 3.3 vectors contain the TK poly-A sequence which directs proper
processing of the 3' end of the mRNA of the gene of interest.

[0203] Specific primers (see Table 4) were synthesized and used for thé PCR
amplification and cloning of the entire CXIIG6 heavy chain and light chain
genes (respectively SEQ ID NO:1 and SEQ ID NO:3; see respectively
Figure 6 and Figure 7). The backward primers included the Kozak
consensus sequence for efficient eukaryotic translation (KOZAK M. An
analysis of 5'-noncoding sequences from 699 vertebrate messenger

RNAs. Nucleic Acids Res. 1987,15(20): 8125-8148.).

Table 4
Primer Sequence
OTG18929 GCCGCCACCATGTACTTGGGACTGAACTATGTATTC
(SEQ ID NO :30)




(SEQ ID NO :33) [0204] CXI 1 G heavy chain was PCR

anplified by using OrGL8929 and OTG1l8930 with plasmd
WQIBYiTas (Figure 8) as tenplate, and cl oned i PCDEP1969/001733

vector pOpti VEC(tm)-TOPQ(r) (pOpti VEC(tm-TOPQO(r) TA

d oni ng(r) Kit, Invitrogen, Catalog no.12744-01 7-01)

and t he pcDNA(trr)B 3- TCPCX@ vectors

m3.3-T ' ,
B0 N aa00 AT T GATITOCEeaas EdaeRar
and pTG17789 [0205] CXIIGG($EQHD NDai31) was PCR
OrGL8931 and OIG18932 with asm d

fied b
e G e SR e G e
Vv | r r
Coning(r) Kit, Invitrogen, (%@p NBG@25[)12744 01 7-01)
vl dra e @T‘?“E-CFT‘?TTG?AGCTC
. O { nvitrogen,
Cat al og No. K8300-01) to obt gﬁaﬂbs%&ﬁ%ely pTGig788

and pTGL7787. [0206] The nucl eoti de sequence of the

020y PR BEHL Oods S o i B! AT he anc

PTGEITG189308Nith FhsEIeIIC pﬂfGaWGSBO(mgiuneHSF @ipterﬁ;mat@ vmid1 cloned
their theoretical sequences.

Bo(gurensy
antMBothee ¥e¢ton Gty T'T'@@T@@)fﬂ’om\éE@&MTTa(BP@QIJrﬁ@ianQ@
of rﬂ?“ﬁn%[ogfﬁs CBhR CP.BW Hf“amf‘tr? Pwéwa 3.-TOPO®

reglons enera nerlc

(nmcbrgu(p@mwmmmmmg@ dbﬁal @)onu@g@hda@irl dmhtrogen Catalog
uence was desi ed by joining the sequence encodi ng

B3 9@631\)5019@ N respediveltry B/ KBS gdirl € Hher8s.
0 ANSY, SEFutin S IR 9180 O an

kem:leEhBQSZrmltrEcplaﬁmminpTI'&WdZs‘;’e(ﬁjgmmeghtasStempidte and cloned
Ki

miMReRForeron RARTY e ECHoR aRaiyiEsd AGPRE 54 Kianinge
abquie) invik nl*b%eﬁh bidy 8! 15724 09%1&%@%3 RINAHEE3-TOPO®

codon opt or expression in from
sy vieetdrs c (ptDYAAY3I13e0ORNR®, TahndChariag®nd«it, i M\otrogen Catalog

i VI Fi qure 10) via X
S BBIPhAln ShioBHAT < Bt pimn T ehG AR AES TAMT anc
[ozoG]Oﬁﬂ@HﬁcléSMé)Eéa;u&%@Bf thWHbléeé&gﬁéﬁush ‘éa§§ét€é lncludln CMV
sequence Is as set forth in he obt ai ne
pl ggomsdteasndaitepolyA signal of pTG17786 pTG17787 pTG17788 and
pTG17789 were sequenced and found in compliance with their theoretical

sequences.
Generation of chimeric antibodies from mAb CXIIG6

[0207] The variable domains of mAb CXIIG6 were combined with human constant
regions.

[0208] To generate the chimeric light chain (named Chimeric CXIIG6 Igk chain), a
theorical sequence was designed by joining the sequence encoding the
CXiIG6 VK Domain (from SEQ ID NO:3) to the sequence encoding for the
human IGKC region (GenBank accession number: J00241). This Xbal Notl
DNA fragment kept the same non translated sequence at &' end, including
Kozak sequence, as the one used in the murine version (as in pTG17787
and pTG17788 described above). The chimeric CXIIG6 light chain



PTG17895 (Figure 11) . [0209] To generate the chineric
heavy 1gd@ and | g4 chains (respectively naned
w@hion1a2¢5 CXI 1 GG 1gd and Chineric CXl I G5 | gAPCITEP2989/001733
the theorical sequences were designed by joining the
. sequence encoding the CXl I 66 VH Domain (from SEQ I D
NO 1) to the sequences enc&@ ng either for the human

2
: SHEhh el FEBAREMSTFSR o1 SRRUEREL i, SR8 Bledihied rom
KOb@ﬂ;ﬁDetlc'Bl@@ﬁu&é@hdébtén&b@bélbﬁ@drwnb&)@@nNECﬁe (S@mae 10) via
non transl ated _sequence at 5 end, including Koza

sedthaicliotiaby tGenend AsedThe @Mélr}ﬂsﬁ CRENGEG s¢2§HG@a§ghh chain
@gr?égoqe%{h% ?@%’Zﬁ%ﬁ&ﬂ onPG %%er)uc dg iB&cid sequence is

hi‘teric eav I NS vvere

oFtasmjeedfofrw i X BEES sIDDrNOB4 HDhes pbtdirsd zpldsanid was named
cloned into pTGL7812 (Figure 12) via Xbal Notl by
Gelpé]'&:‘17% ﬁﬂﬁﬁ]ﬁ)&l ned chineric CXI1G6 |1 g@ heavy

[ozoggh de‘ﬁ%?étgbltﬁe HimeRRShally rl?@HO%ﬁE &%@g g@@)& R%ég,gecuvely

cleic aci sequence 1s as set fort
anahanhmd @mmenmdcpﬂmmg@w\aad rnahecericT GXIBB® |gE4gehains), the

b d ch ic C | h h
(vé’ﬂ?%’ﬂﬁ %ﬁhgbg?e&tﬂ%ﬁ% Sy ﬁa@%ﬁggﬁ%{ﬁe@%eaéncodmg the
X E6 ‘bo?ﬁ M SEED MO: 1226 the 58 l%%és%rﬂ\gﬁﬁ’g either

the o tal ne asm S was nafed TGl 869 (Fig
14)for tB&nhuatamlGldG1l€umegioar(lGemBBré(sacc&sslmAbumbeerGOOZZB) or

Al e TGl IR o PR A G AT K BLasiTen Sg" K01316),

perﬁr%’saeﬂfbw mltmmh NOJ;&@h@ h@mnth\éaéérﬁel rforf B8hSIBt&S sequence
forth in SEQ DNA sequences were

desatgaeand,y lmciudunggKnaakfseemegequ@ﬁcﬁ‘ee loegr bagd in the murine

NOVESIDE (4R Ta RTGTIZEEN B Ry Tiareenash dRaw gk bove). The
reg:‘hﬂﬂeﬁ@@‘)@?@h t%éwscgiélﬁ‘s 'Wé?’@Qhen HHdh1aptimized fEp@kpression

Not| DNA fragment képt the same non transl| ated

seqlmeﬁhl@ aynthresized and clamedgniophie 14848 dfiauras! A nea gthal Not/

as WLCehPREdGho e M aEl st SHIEH (51 WGP ERR/ fariabie

Seweéﬁsmﬂf fedibAs) eodon omimiged atldeic @@r@meaaeus as set
assenbl ed fromsynthetic oli gonucl eoti des an

cl dﬁ@h in fREQJBpNOBTENS) therpkiainedippsipids ma/nemafsﬂi 517868
(Flgure 13). The obtained chimeric CXIIG6 |gG4 heavy chain (variable and

constant regions) codon optimized nucleic acid sequence is as set forth in
SEQ ID NO:36 and the obtained plasmids was named pTG17869 (Figure

14).
Generation of human antibodies from mAb CXIIG6
[0210] To generate the humanized light chain variants, amino acid substitutions

according to Table 2 were performed within the light-chain variable region
as set forth in SEQ ID NO:9.

[0211] DNA sequences were designed by joining modified sequences bearing
substitutions of the CXIIG6 VK Domain (from SEQ ID NO:3) to the
sequence encodinQ for the human IGKC region (GenBank accession
number: J00241). This Xbal Not/ DNA fragment kept the same non

translated sequence at 5’ end including Kozak sequence as the one used



GeneArt AG The obtai ned humani zed CXI1 G5 |ight chain

variants and plasmds are listed in Figure 15. [0212]
waoogaerneat e the humani zed heavy chai n vari ant BCT/ER3009001733

acid substitutions according to Table 1 were perforned

wi thin the heavy-chain variable region as set forth in

SEQ ID NO 6. [0213] DNA se@Fences were designed by

{nd S BRAS BEIFR BPT R ALY BN B ER" o8 described
S e GibORE R STIed eItz ICXING6 Higm rehaistGuengé©were then codon
(GenBank accessi on nunber: J00228). The Xbal Agral DNA

f r apNENZed kefor t@xpressieNnoln t aiSh at acpesBligEnc#om  ssynthetic

o3 G GRS IR L B180] i K ot
deBgndrat ABoRk. obfaindNAuseanized eSXNE6elightechaindvariants and

optim zed for expression in CHO synthesized and
cl (rsnidgtasepistenrigbigur d9re 12) via Xbal Apal b

[021 gﬁ &G EnéiSte Eﬂbeh Grm%ﬁiz%%%%l{ﬁrﬁ ?/gtﬁégfsﬁ%n}_jﬁgﬁrcg@%ysﬁtutions

ainvariants and plasm
| n accbrding nioi Table VI acrevpeifesned witltinnthiendeavyachaire variable

CXIl1 &6 and chineric CXl | gd [0214] To determ ne
whéegien gsusetipeR i mﬁqﬁwr i ne C]XI | 6 (as
r u r j chi [ i ' i
10218 NS SRS BEGIeA NS By GRS (o) TsAets bearing
ablseibstitutibos kof thelbCX| | BEmiH @BEMBIR, (frdos 3EQpdNsNO:1) to the
udi es were perfor

o GEOREPET GROSHISET bu bty G PG Gn e indiPepfiani acoession
(aézd?ﬁtfélﬂ: ollisa) 8?1.6 el hed) - Abar DN&‘*ra%%é!ﬁ%oﬁébt MY ig3fne non
| g&a trom Roc -014

and (Rockland, 0 10 1) and a
chitramsiatet gaqupnoe at & ebd intledimgpKpzalnseqeence astusedi the one

par.al |l el as.control antibodi cki was .
evdl udfe B % XFEEPRg el §ﬁ1%§§aﬁiﬁ{ﬁ%§ng&d8§cnbed
actdpiweinthe SNA 5Bqadhddolers thets coEas Bpamizad RIftdx@dssion in
binding in a SPR biosensor assay. Conparison between
mAKSHOXsyihesizedtaral elonedpetot pTé1 ¢8h2 foigurend 2\wia AbakApal by

E?’ %ﬁ%&%@gﬁ@é @%ﬁgéﬁ]ﬁ%@%‘?@%? qgﬁﬁlﬁées%@ chain variants

bi earsEMsmids ARelidediSFRfur8i1@assay, cells were treated

Mt hQ.23 ng/m..to 0.5 Mo/, acti v s CXi | . |
Inoghra BB R A it ofde Caamt e X O ab g X6 1eG1
[0214)orTre dptandiime Whethempurifie b recambioant mrinﬂﬁ@X“%ﬁ (asepreviously

ﬁLe eréﬁgeg)f aSnOd r}%/ @hirﬂgﬁg nlg%ﬂ U\Pelxrlean(tjsféhllmgri%ne))&@g/ @G1 as

previously described) were able to block soluble human CSF-1R, dose-

response studies were performed in the M-NFS-60 cell proliferation and
osteoclast differentiation models (as previously described). Purified
polyclonal murine 1gG2a from Rockland (Rockland, 010-0141) and a
chimeric 1gG1 produced by the applicant were tested in parallel as control
antibodies. Blocking effect was evaluated by exposing cells to
concentration ranges of active anti-CSF-1R antibodies, as measured by
antigen binding in @ SPR biosensor assay. Comparison between mAbs
CXIIG6 and their respective control mAb was done by loading equal
amounts of total antibody (SPR biosensor assay by Fc binding).

- [0215] M-NFS-60 bioassay: In the M-NFS-60 bioassay, cells were treated with



CSF-1 for 48 h. Results depicted in Figure 17 show
that M NFS-60 cell growh increased in response to

WO pwpetRitihg concentrations of both mAbs CXI | GGPCT/EP2009/001733
(reconmbinant nmurine CXI1 G5; chimeric CXI1 G 1gd)
denonstrating that they an:ﬂgonl zed the binding of
soluble CSF-1 Rto CSF-1 n +/ - SEMoftripIicate

weld g% nﬁ;% {8h '5%@%&%@&99\#‘@9?@6 c%?ﬁt?lﬁgn%urme CXIIGS;

reco mur 1 'n or I cel

pr adhirherietGXirG6 (gat)y ot cﬁ’trésp@wdlg@b@naédtraﬂ‘tbrmébf contesHmADbs in
had no effect on CSF-1 neutralizati onS‘k'J:\/ﬁsol ubl e CSF-1
a

R dberpresenee rdsplddqia/mé husnee alvklPoRrSFatigeand ob ng/ml human
c§§ﬁ'1a?c§ E’é‘?ﬁ%ﬁéé/ults' g E,igf‘emogfi F‘@!r@s{l 7 §38ﬁfgr&%§’l\géﬁ§/§s-eo cell

Fiat e hunman ronocy

W| tdroWtt8 inorgased tro r@s;ﬁﬁ]swfdﬂnoaeaémg cvhkentrAlidris of both mAbs
(recoa’ggnagt murine CXl1G5; chiperic
en

R B o iecombimanty s, 1 uﬁaﬁmoéem@;c' ITXubB  1ge1)

Pgé@en@eﬂ& ngnh%zggﬁ%ygﬁ?&t%@gan Tt ot al Wrﬁfssmb% CSF-R to

rreaGSFad(meanu#/t SEM nefdriplicatedivets)e CHimeric GXIIG6t Ig&B! was as
depicted in Figure 18 that in.co

o ISCHHE B3 TRROTARAT oI iBE0 oot a6 Mn{RSt AL Eoaa op T lfaration.

| t r X e -

5i Z%@.*@ﬁm (e 182, SR Eer g e hoo8feey o COSF-

ostnmxtttahzatlm fbyersnlmblat iGSF-1Rhdveat thegr trbapegnm/vtdoncentration

retardation occurred (Figure 18; nean +/- SEM of
tri'BMP€ate welIs). [0217] Taken together, these

[021 ﬁESGétTe%clfagf t BRiasSSYFONAL tRé © oshicldut” 'Hé&%a&eceﬁf@ﬂ:é{éat human
ne CXI1G6 and chineric CXI1Gs Igd@ inhib

celrhogogytes wess ingubated fend wlaye withr@r850sgml tR 0.62 ug/ml active
AR50 40 R0 Y R lRer SRR in e
EP x#8687€: 6f 25 ng/ml CSF-1 (ImmunoTools) and 40 ng/ml RANKL. The
medium and all added agents were replenished on day 4 and 6 and total
MMP-9 was measured in culture media conditoned from day 6 to 8.
Results depicted in Figure 18 show that in comparison with control
antibodies, recombinant murine CXIIG6 and its chimeric variant (chimeric
CXIIG6 I1gG1) each significantly reduced MMP-9 production which
parallels osteoclast differentiation, indicating that growth retardation

occurred (Figure 18; mean +/- SEM of triplicate wells). |
[0217] Taken together, these results further demonstrate that purified
. recombinant murine CXIIG6 and chimeric CXIIG6 IgG1 inhibit cell-surface

as well as soluble human CSF-1R.
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acids of the sequence starting in position 66 and finishing in position 87 of
SEQ ID NO:2, at least five consecutive amino acids of the sequence starting in
position 117 and finishing in position 126 of SEQ ID NO:2, at least five
consecutive amino acids of the sequence starting in position 44 and finishing

in position 56 of SEQ ID NO:4, at least five consecutive amino acids of the



117 of SEQ ID NO 4. 5. An antibody, that specifically
binds to CSF-1 R, conprising at | east one CDR chosen
WO p@aiti2é¢5 gr oup conprising the CDR set forth iPCT/ER2009/001733
sequence starting in position 45 and finishing in
position 54 of SEQ ID NGO 2,_ the CDR set forth in the
sequence starting in posit i"®h 66 and fi ni shi ng in
@) . . 1. . . .
B83oreLBeBing n NG S8 ST cRlterTo B SEQ IS No4 or

ap st ifies cotgecitieE@nibo NGids of the SEliuawde §tartidy impbbition 109
uence starting in position 44 and finishing in

aggg‘mw gepesitiardh 1V o NGEQ, IDIN@4DR set forth in the

o s it dofiaishi :
o AEBGRH: SHaH Lhalns I PRRLY CIGSF, BRI st one oo
chosers égue thee gséup tonprismgotte COR1 séDbrimih thenseduerse starting
D BR b e T tign o1 SEATLLNE, e COR st ot
B SESLERLY R USSR 1ol 8 10
NO@ anditeki COR rsepderthi inthe! sefjuSEce |dbamiBg2in pheitiGbR117 and

RIS RSP 28 o E @ DI04 IREpENg RDFpROSSH from the
) . iy . oy T _

OFR SpimriinG the CORCSetToAN in M sSafloes S@Rid in Bbsition 44 and

fihishirg im pohitionchfi@iGEQL b N4, ithe (2Rt $etnfosth bnthe sequence

R AT S MR s ENT ao
dDRIsehFdHh TiR tRE SehlLBACH Stain bR 1D9Past fikRhfHdRn position

set forth in the sequence starting in position 10
14 dFfiSEQHDNOI4 position 117 of SEQID NO 4. 7. An

ti d hat ifi | bi CSE-.1. R,
5. AT ahitesd, Jhaf SpaBfisaly, BRestiolGRpF 1R RAMRSING Alleast gne COR
chBeSeie fien Ase gedup ebhiiprish@the MR @kt &rfh IMPtH¥Oseqddnce starting
12, or 13; or at |east one CDR ri sing an am no

mpbsition dihoanss fiaishing Infpasifon B4 & ySEsdDANOSEANe S RRset forth in
1, selpefls. Stargfly, pAgtLH ¥ ack s BN bEGbY, &7, M pEQ

NN eh @ O DR 4 &S ¢n e s8uémdd Btartinguiry pesitionf1 19E&hd Bnishing
NGs: 11, 12, 13, 14, 15 or 16. 9. An anti body L
it oRpitics; 128 at SESL Y NO:Z the CRR A/ fadlain i sequence starting in
for abl : > . \ '
PRSP oho i 8 TR 80 7, 20D, 3 4, BRACES Sefforn i
tios skquehbe startingt inbpdyitioh 68 ampefinibhingl iny pbsitids & of SEQ ID

CSF-1 R, conprising at | east one CDR L. .
NO:4 and the CDR set forth in the sequence starting in position 109 and

finishing in position 117 of SEQ ID NO:4.

6. An antibody comprising at least 2, 3, 4 or 5 and even more preferably 6 CDRs

chosen from the group comprising the CDR set forth in the sequence siarting
in position 45 and finishing in position 54 of SEQ ID NO:2, the CDR set forth in
the sequence starting in position 66 and finishing in position 87 of SEQ ID
NO:2, the CDR set forth in the sequence starting in position 117 and finishing
in position 126 of SEQ ID NO:2, the CDR set forth in the sequence starting in
position 44 and finishing in position 56 of SEQ ID NO:4, the CDR set forth in
the sequence starting in position 66 and finishing in position 76 of SEQ ID
NO:4 and the CDR set forth in the sequence starting in position 109 and



10.

1. Ap

12.

13,

14.

15.

16.

17.

set forth in any one of SEQ ID NGs: 11, 12, 13; or at

| east one CDR set forth in any one of SEQ ID NGs: 14,
wa2009n11226s 11. An anti body, that specifically BCHEB2009001733

CSF-1 R, conprising at | east one CDR set forth in any

one of SEQ ID NGs: 11, 12, 13 14, 15 or 16. 12. The

anti body according to cl ai i1l conprising at |east 2,

v fi bly 6 CDRs as set forth
f'ﬁ'ﬁhar%/'ﬁﬁde%' gE]Q%FB%ﬁ&rS NQA1% °13 14, 15 or 16.
Ah3antivodyn thaosyecifidelly BlﬂﬂSltbleFl-‘LR bcmrdpn*smg(EFlethpne CDR

conprjsing at, | east one CDR conprjsing an am no
C§6‘tﬁ’u‘§ﬁt9ea%§"§'é‘9 @@ﬁtwqq@naﬁ;@%ﬁ { fort %Qa'ﬂbqqes f %&Q {3 NOs:

9
1L 00r 35,81 ol 3t oFRCORTEARRE NG dH a8k f0sefidhop as set
fdétsigm 2y oidd. of&EQﬂiDlNI?slyMt‘{ﬁabr $@eci ficall y binds to
- conpri Si eas
Aoy, dnabanerRciRebibgs oo -{R GHPEHooL leie ppe COR
Bm?nsﬂ'@ aft&mihd adf: se’qulen%é a’szsetl%rtthweaﬁy‘tdn*éOQﬂ’SEQ ID NOs:

di'ng to clarm 14 conprising at | east
1andi2,e1/33,rﬂ4mlr5eorp‘i@1ferably 6 CDRs conpri sing an am no

RS S b9, ), Y el PGB & coRe

I t
SHk o S hed B gLV a2 GnSEQD Nos

141 121 183.ebb6t100R1EDR set forth in any one of SEQ ID

A} Ay, dagt SPedfiallibindR 86 BPP i cotRtsBBRaL Iepf ok COR
sbf‘fcﬂmeQilﬁ/ She SEQEDI DIROs: 1171 128,1318r aRRasohe TDRZet forth in

. The antibody according to claim 17 conprl sing at
alneame QfSEQ ID NOsad, 80&m 19ore preferably 6 CDRs as

s p&or Y, tbgt %\ﬁ&éﬁ?ﬁ%é@%gqf?l 68%1 %@gﬁ?rngélgtnlgag{ (C))%e CDR

sesm ina b$ BED I N@E&st1,012e 1GDR4cq>m@r|15| ng an
am no acid sequence as set forth in any one of SEQ ID

TResantitmdy>aceprdig teclaim deamprtingit l@@ﬁ"p?i $i fg n@nd even

"ﬁ&rbqﬁg%gy%@l@gggi%%t? antéﬁtfa O?%ttdspem |caiI1I|2D‘I3 14,

gigrdB.to CSF-1 R, conpr|3| ng at Ieast one CDR

“conprising an ami no acjid sequence as set forth jn a
ggtblpocgg%‘\pbsg@gmcqlfy bipuds tq@5CSEG1 Rpeopprising at ‘east 'She CDR

comprising an amino acid sequence as set forth in any one of SEQ ID NOs:
17, 18 or 19; or at least one CDR comprising an amino acid sequence as set
forth in any one of SEQ ID NOs: 20, 21 or 22.

An antibody, that specifically binds to CSF-1R, comprising at least one CDR
comprising an amino acid sequence as set forth in any one of SEQ ID NOs:
17, 18, 19, 20, 21 or 22.

The antibody according to claim 14 comprising at least 2, 3, 4, 5 and even
more preferably 6 CDRs comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 17, 18, 19, 20, 21 or 22.

An antibody, that specifically binds to CSF-1R, comprising at least one CDR
set forth in any one of SEQ ID NOs: 17, 18 or 19; or at least one CDR set forth
in any one of SEQ ID NOs: 20, 21 or 22.

An antibody, that specifically binds to CSF-1R, comprising at least one CDR



18.

19.

2 1. The anti body according to claim 20 conprising at

least 2, 3, 4, 5 and even nore preferably 6 CDRs
W@vpniRisng an am no aci d sequence as set fortPCT/RP2NY001733

one of SEQ ID NOs: 23, 24, 25, 26, 27 or 28. 22. An

anti body, that specifically binds to CSF-1 R

conprising at |east one Zet forth in any one of

F a set
B e gL S5 Q% W B 3828206267 327 mhe
Taet amtibbdy abedrdiretd tlaiml ﬂY dwmmlmg) #t3Badt R 3, 4, 5 and even
conprising at | east one CDR set forth in any one of
e ArefexeRly ©GDRmas set foplh inanypne gt SEA IGNOs M, 1§y 9 20,
23 ozéjl ng to claim23 conprising at least 2, 3, 4, 5
and ‘even nore preferably 6 CDRs as set forth in any
Apnantibody-GhatDspéifically, birds t3SCSE6|R 2compriding 2bleadhone CDR
anti body, that specifically binds

to CSF-1 R
| cemﬁsnsm AB ANIPLr PElE| SLGUEHEBIAS SRefastin ABY Pale abBEQ 1D NOs:

20.

21.

22.

23.

24.

25.

26.

259438, 291BF 4583t o EBRAZI A bl 6 SeiRppe oo s
farth BEShY Bn&l@fSEQHiB NIDR 2Bt27F pln_‘Z& ! nt he seguence

£ g el ot SRRl ST o B ne coR
cé%rﬁ)réfg Wgh %ﬁ@%‘ éélensélﬂ:uénéﬁdag 58 FU?{H”% SRy R Bf SEQl?@ NOs:

An" anti body, that spetcifical
2B Bds25,26;SH-dar 28. conpri si ng a vari abl e region,

The: Rttt AecFBlE S el RIS B @t PR 4a 3ad 5 and even
mdrBi sref&iably6 ROBRSI &6mp ﬁsﬁﬁp aﬁE@nﬁlF?o’\glé séqﬁh@n@@%ss%t forth in

forth in the sequence star I n position
aﬁymrermfrﬁ}ﬁQriDpNQSc 26n24,62@f285m ¢IESZENO 4 and the CDR

A enifih the: pReREArBiRGs 2 Ehrifly PofRRsia ", k3R one CDR
sémdrbpﬂyanyf 6é¢ o5 BEQ) 1D debsy2di sr £8; 65kt I6Rst one CDR set forth

onprising a vari abl e region, wherein the variable

lnegy@neaﬁrﬁﬁ@éad\leﬁe%hz er2Brs set forth in SEQ I D

ThEeantoy Ryttt dipdd ST poliising, af east gne COR

sEEfrin akiesiee Bf SEQ) NG 23, 249 26N26 0PPlor 9265  t he
three CDRs set forth in SEQID NGs: 14, 15, and

The. antibagyt ageRIding tmcl@ps'eaﬁqumpmg;ng.aid@asb2c§F-41 fRand even
TR VBRI el AU Bial BEE TSRS NG 30, 25,20
2Gr:28.7, 18, and 19.
An antibody, that specifically binds to CSF-1R, comprising a variable region,
wherein the variable region comprises the CDR set forth in the sequence
starting in position 45 and finishing in position 54 of SEQ ID NO:2, the CDR set
forth in the sequence starting in position 66 and finishing in positidn 87 of SEQ
ID NO:2 and the CDR set forth in the sequence starting in position 117 and
finishing in position 126 of SEQ ID NO:2,
An antibody, that specifically binds to CSF-1R, comprising a variable region,
wherein the variable region comprises the CDR set forth in the sequence
starting in position 44 and finishing in position 56 of SEQ ID NO:4, the CDR set
forth in the sequence starting in position 66 and finishing in position 76 of SEQ
ID NO:4 and the CDR set forth in the sequence starting in position 109 and



30. An antibody, that specifically binds to CSF-1 R,
conprising a variable region, wherein the variable

wo egbom2ednpri ses the three CDRs set forth i n BEEPD09/001733
NGs: 20, 2 1, and 22. 3 1. An antibody, that
specifically binds to CSF-1 R, conprising a variable
regi on, wherein the vari abl /3 regi on conprises the

2 ﬁ:i%_?s r ' 1D NOs: 23, 24, and 25.
f@.%'h‘ﬁﬁ an |'@%§ﬁ?toﬁl§tecgé§§@i4éal ly binds to CSF-1 R,

27. Apantibsdy)ghat gpeciéibaly bingisoio, CBifretiRi cotripeisiray aakdriable region,
regi on conprises the three, set fo in S I D
wierein he yariablgqregion @@.mmwe&ntﬁeoﬁwea{?b%isd?ﬁfg%?@ imySEQ ID
NHE M € ahgp b to 33, wherein the variable region
conpri’ses one, nore preferably two, even nore

28. A ehtibadly, ythehspecifioallyd binidsi toeCEFpt Bf epatgrigirfigar variakde region,
FR.  34. The antibody according,to, an of claim.2
WRErg! the, datiahle, TR ORI BSRolls It P Rso seb PR SEQ 1D
,@@ggl)@e@l%@q@s set forth in SEQ ID NO 6. 35. The

anti body 'according to claim34, wherein the vari abl e _
29. Aregntibodlys that specificaliyhbindsatoyC&ire 1B c8r@rising\a \Griatde region,

The antibody according to an ne,.of chkajidn 25, t0..33

WieR e et oBle: Ssien agmuiveso i 10ee “GRRR, SR Ity b SEQ 1D
NGSUENCRS ahased. forth in SEQ ID NO9. 37. The anti body
according to claim 36, wherein the variable region is

30. Ars asibodiyirthiat ispegificaliyDbindsoto 88F-AR, gammsising at ¥ariable region,

ecifically hinds.to F-1 R .,CO IS} t | bl
RS walieBlenfaie® aarhes rEGIRE GPR RBLITY igea o
NbS§: 20,210 FRNPP.i sing variabl e regions conprising the
CDR set forth in the sequence starting inposition 45 i
31. Amantibady Hihat spacifiealit biwsste GISFSER, cominsing ehvarigtite region,

APPLBD e IR ok EPRL B S sea o

NGE: 23r24) dand 2916 sequence starting in position 117 and
finishing in position 126 of SEQ ID NO 2; variable ,
32. A gngihedy: ot ispeaificalhe binds eCSrol R comprising aqgvaiatle region,

e RO 45 S e W6, LORESLL K 57 sea o
NO8r 26,/27,iand2&i tion 66 and finishing in position 76

of SEQ ID NO 4 and the CDR set forth in the sequence .
33. At antioagy i 4F9964ing; on anB N @! rGIAIT rﬁ%o i3 p@? iR, ihg [variable

SRR et OB o BB R ghrad ao and
definitely preferably four human FR.

34. The antibody according to any one of claim 25 to 33, wherein the variable
region comprises an amino acid sequence as set forth in SEQ ID NO:6.

35. The antibody according to claim 34, wherein the variable region is as set forth
in any one of SEQ ID NO:6.

36. The antibody according to any one of claim 25 to 33, wherein the variable
region comprises an amino acid sequence as set forth in SEQ ID.NO:9.

37. The antibody according to claim 36, wherein the variable region is as set forth
in SEQ ID NO:9. _

38. An antibody, that specifically binds to CSF-1R, comprising two variable
regions, wherein the variable regions are chosen from the group comprising

variable regions comprising the CDR set forth in the sequence starting in



39.

40.

vari abl e regi ons conprising the three CDRs set forth
in SEQ ID NGs: 14, 15, and 16; vari able regions

W@ vpnixing the three CDRs set forth in SEQ | DPCBP2009001733
-18, and 19; variable regions conprising the three CDRs
set forth in SEQ I D NGs: 20, 2 1, and 22; variable
regi ons conprising the thr@é CDRs set forth in SEQID

oPHon A Pt BB S4B S RENB2 ] DG fortn
th¥P seqbencaistdrtidy incsayiibm @6t and! firishiRg, mcmmﬂmma?goﬁ SEQ ID
vari abl e region conprising the CDR set forth in

NQiguan@ dhet GPR 98t ifarthdsi theoegeensry %@Wﬂshsnnawﬁon 117 and
f.R@ﬁlng' uﬂgb 5‘?{15@8 SRMb Nobhey éaqgr? défé% EBrddFlsHbethe CDR

ng 1 n position’ 6
selofﬁrlh mmh%7seljue$E@ $tBrtNy & positiomd4CoRi sﬁlatshircg trhpos1t|on 56 of

ShS lﬁe@ﬁ%@eoé Bi-eff oo o e, saducie Slastind fo giosion 86 and
ﬂﬁgﬂ'ﬁ’\r P! Lk cﬂﬁ?%ﬁ?@ 1DANOM bﬂdttHS Cﬁ?ﬂ‘{:%i‘?@rtﬁ‘i@mé QSquence

and finishing 1n position 56 of
smtmilg ||1 pesiiibR 32 ahdfinfshimg imposmqne‘nﬂeoBSElQ ilhg\l(Dm varlable

ot samarRinaghe taeShonis se1oRh b SEANENGE A Az, iand 13
vﬁnéblé'r‘égldlfggc&ﬂ n%hQ'tﬁB'tHE{aé @mbbt fHHHliWSEfQ ﬁﬁ@u@@ 14, 15,

An an hat specifically binds
a08FaL vlanabmm@smmgommamgameethwe@ idPRe (snzpnfcnrshl ngSElQe ID NOs:

12046 AL Dol LAHIS SRS SRENST T e R e BRb et in SEQ 1D

NCy:t30,1 M SR bD Wablé‘?e?ib'ﬁs éﬂfﬁpﬁﬁng4hé thise @DR@@QVforth in
that specifically binds onprising a

SEQ iIRBN@st 23i 34, arodnzﬁ. @mdwgaﬂauteletrlsg&msmps@ﬂgftbetthreimCDRs
i ~LS nd a variabl e region

SEE@&% I%Qt'f? NORE 26" 2Ratad " 2 v SEQ I D NGs: 20,

Tﬁelantﬂd&yzgc&ﬂ'dlr@ntoaalfahjﬁ@&,cdrﬁ isinges vhtigble! pegiomédsmprising

CSF-1'R, conprising a variabl e region corgz)_zllm ng
th&]é:&)Rré@t tmits ik dhef spquence skegin® IN@GS“}Z@‘ angnfinishing in

p§§?l°ﬁ ?‘{r ﬁvaﬁéQE@ qg)%tﬂg @B'%.;b? lf&% é@ethége‘?%ﬁqagsstamng in

paBitioh B and HidisHfe M pbsitibhB7boNSEQ tD &b-214hd the CDR set forth
conprising a variable region_as set forth in S

inthesseaiercevartig i Rasifiath144 andifinighing in ROS'EQ"S@G of SEQ ID
NG s O 0 GRA BRI (I D o souance
serting iirs positivh e 4RI ﬁ&i%hfr@rmrpdsiUdeG 2 G N{Dalr then@DR set
fcl)rrt]h in the sequence starting in position 66 and finishing in position 76 of SEQ
ID NO:4 and the CDR set forth in the sequence starting in position 109 and
finishing in position 117 of SEQ ID NO:4.

An antibody, that specifically binds to CSF-1R, comprising a variable region
comprising the three CDRs set forth in SEQ ID NOs: 11, 12, and 13, and a

variable region comprising the three CDRs set forth in SEQ ID NOs: 14, 15,

- and 16.

41.

An antibody, that specifically binds to CSF-1R, comprising a variable region
comprising the three CDRs set forth in SEQ ID NOs: 17, 18, and 19, and a
variable region comprising the three CDRs set forth in SEQ ID NOs: 20, 21,
and 22.



42.

43.

44.

45.

position 45 and finishing in position 54 of SEQ ID

NG 2, the CDR set forth in the sequence starting in
wWeomptiamws 66 and finishing in position 87 of SHQ/EE2009/001733

NG 2 and the CDR set forth in the sequence starting in

positi on 117 and fi ni shi ngi n position 126 of SEQID

and a |ight-chain varivabl e region conprising the
n [ it

AﬁD%l?:%d)é%épsP@cﬁlgﬁlytsS@H%S%eggFgﬁE Ri R | %rﬂl\%smbsa Vé’r”al‘ﬂé region
cemiprrémgt tlne mrebeCIEﬁumcierm i SEQ;IIDrN@esQBl @, @@da%l and a

i shin siti o 4 an

vg@@ ip Jegin HOFwﬁJélswq 856@@58%6&3 MHJ5| ?E@Qﬁig@aﬁa& 21,
thl ng in position 117 of SEQ ID NO 4. 45. An

antl ody, that specifically binds to CSF-1R,

Avcamgtitiosiynthai speaificatiy bindsviar CSFHER r eagnprisiog epyariabig region as

sebforki SN anfl 4 b ehioh st aty it SE 2 fHlNoe.

h t N 4 -ch
Atn ?ﬁﬁ%@ﬁﬂtﬁ;d?ﬁ&?ﬁgl SBEEGIQf |t (?aCIL\IQs ’lblzlq‘nCgﬂFt%(;lsgé a%@neavy chain

vanaiphel gggion acdm;awnghﬂmnC‘Dﬂl et ortbginoﬂwet@@gueﬁcelgétartmg in

t .fort E 8
pe8fob P 8P VR IGH AN pasdidrant O EgRaR NG e GEH Ret forth in
tﬁé‘rs%ﬁu@%@ s?éﬁ‘tmbolht BosiflotES8 BRINKishiAg, |n2pc1S|t|@rﬁ1CB726f SEQ ID
n anti bod \éaethat specifically binds to CSF-1

Nﬁbﬁ‘pahél e LLRRasot &orth rhn\)fh¢|%ﬁﬂl@n|0ég$t6ﬁlrt§)iﬁ3rﬁ°§ltl¢@ 117 and

o P BSER, T5 EED 1,FER B il e e

bHERifgPRe SCORS gbt Horth iBER Bedlidnce’ Gtarbing ian ogiﬁon 44 and
C48FﬁAn anti body, that spemflcaﬁ% bi nds tg CSE 1R

fipishing in ngs&loneéﬁpfﬁﬁﬂnlD/&#@éb|t€e elgRosetatorttetn the sgauence

S LR L Fef g ool ebleoeesionyers and e

ODR &y forite irthecbaquericd stafithg ithposition 380darachfinishihg in position
i schoosen fromthe group conprising polycl onal
1éﬁtqft§ﬁ@ IDNRSEI onal  anti body,- human anti body, Fab, F

t : .
Ao S er ORI B OSSP sy oy <nar
Véﬁgb{el mg{@w icomprisinyy tlendhree CBR sett ftl)riminSSQQ DONID2: 11, 12,
an WO |1

chaj t forth SEQ | D 1 4. 5 An
o Theryd RAENYGhEIR ¥aNeRIedEIPT CymBE 0 MEATSS GRS Set forth

46.

47.

48.

49.

i+§§§(§ll§§109rﬁ{ efly 8. | east 85, nore preferably at

and 'evén nore preferably at |east 98%
An antibody, that specifically binds to CSF-1R, comprising a heavy-chain

variable region comprising the three CDRs set forth in SEQ ID NOs: 17, 18,
and 19, and a light-chain variable region comprising the three CDRs set forth
in SEQ ID NOs: 20, 21, and 22.

An antibody, that specifically binds to CSF-1R, comprising a heavy-chain
variable region comprising the three CDRs set forth in SEQ ID NOs: 23, 24,
and 25, and a light-chain variable region comprising the three CDRs set forth
in SEQ ID NOs: 26, 27, and 28.

An antibody, that specifically binds to CSF-1R, comprising a heavy-chain
variable region as set forth in SEQ ID NO:6 and a light-chain variable region as
set forth in SEQ ID NO:9.

The antibody according to any one of claim 1 to 48, wherein said antibody is



honol ogous to the am no acid sequence of the anti body
according to any one of claim1 to 50, . 52. The
W@ophtdys accordi ng any one of claim1l to 5 1, PGIEP209(001733
said anti body is conjugated to a radiosensitizer '
agent, a receptor and/or aryc totoxi c agent 53. A
nucl ei ¢ aci d sequence codi &yt he anti body according to
e [ 0 Vi in
s ol dne, Bl cocpbrising ARG RBYY! Mmdnociona
aptipody,c butriareantibodyo Fabi Enabd s, sichy, ahtbadyt irdgnient, diabody
acc%di ng to any one of clains 1 to 51, the nucleic
apgi 'sequence according to claimb53 or the vector
3 ; p npge i i
50. K26 BRMEUEY haL SpBUTeall B oI e P AsINg two heavy chains
sat forthdinngE ©d DcN&): 2nahd, twehieght ichaiaset fodhin SEQ da NO:4.
further, conprises a, co und of interest.,K b7. kit .of
51. AgharthasRaGNG G0 ATInG AHArARUENER SUTICE ihabGast B Prefdrably at
184t B iere ﬁ%é?éﬁdﬂi? at ledth TV tdnOSVerRfrstediraterhBlydst/least 98%
one of clal 1to 51, a nucleic acid sequence
hactwogousyta thecamino 8Gdaequencet of thecarditgidygacerdingitmany one
4 and, , (LL) a compound of interest. 58. A
ﬁ?r"ﬁ‘a'l:%{sgcal conmposition according to claimb56 or a

52. Tl affibdFy bcB&tiridliang 69 Ofadiamd 4. toVHar &ilierd® daid antibody is
compound ‘of interest is a therapeutic conpound and

Cpnh]{g@{t%tq/atlz@diascaﬂﬁéer agﬁfntapéaq:epioag@d/pr royiotesinaet
5. BB KOk BB M Bl BEHBo BT BEc I By Bt B 1

td 51a nucl ei c acid sequence according to claim53, a
vector according to claim54, a pharnaceutical
54. Acvegios comprisingod NUCiels a¢jd slealascesceprdie i claimiss. of

55 ARhAARA, S P TEct St BB b3 5 e o
c&imsof tam1antié bodieiaagier seduerice atuording tof clainais@sorltheovector

5 1, a nucleic acidsequence according to claimb53, a
ageefding i 6lgimidfgand adiharmaseuticallyasceptahle cagyer.

npasi 1. or di . | Qi b8 0§, 5 Ki ; :
so. ST ALEC iflodof BoFaiy o 2Baf Bl Ldfein saic
coriposition fairthan ceniprised\a esmrapodnd of inte@sy. one of cl ai s
1 a nucleic acid seguence according to ¢clam

57. A5kt O PR OB (A RN BECEH I SoTROSHRT Agedinacia Claim 57,
38‘2%’@&)) 28y & BAy 'heCoPEBRnSd & 598a Hucteik dei®Sequence
according to claim 53 or a vector according to claim 54 and, (ii) a compound of
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58. A pharmaceutical composition according to claim 56 or a kit of part according
to claim 57, wherein said compound of interest is a therapeutic compound and
preferably to a cancer therapeutic agent or a compound useful in the treatment

of bone mass decrease.

59. Use of an antibody according to any one of claims 1 to 51, a nucleic acid

sequence according to claim 53, a vector according to claim 54, a
pharmaceutical composition according to claims 55 or 56 or a kit of parts
according claim 57 for the treatment of diseases associated to an increased

osteoclast activity.

60. Use of an antibody according to any one of claims 1 to 51, a nucleic acid



61.

62.

63.

64.

65.

66.

according claim57 for preventing or treating
netastatic cancer to bone in a patient suffering from

woreia31283 ¢ cancer. 62. Use of an anti body accPCTEPZY0/@1733

any one of claims 1 to 5 1, a nucleic acid sequence
according to claimb53, a vg:‘?t or according to claim 54,
a pharmaceutical conpositi according to clains 55 or ,
' Papt Coi B0 d@bM acdring 80 claim 54
St SR b A " T G e sipim 54
phamaceutizal coamyositicn a@iccotdingreolchaims 55 oa Sidreackit of parts

aci d _sequen ccording t | ai m 53, t
agewsing HgiT &/ dok M BaataerhalGRRERLT | cal composi ti on
LRECO! GhNantifddy Qgﬁﬁdﬁ% ﬁgaﬁg She dfkdisin 1P B9, a nucleic acid

according clarmb7 in™ nuf acture of a medi canment
séquencecaaccuydmgpddi edimhad3,n@ ceenter . adordioge tof claim 54, a

ti body. di ng.t f cl ai 1tp.51
o ARt SREokt SR 45 o8l B helBo o ot pars
aé&&&ﬁ@ REifO5 T |f8F PrévbntidgPHRtrEBERY trheRistARNBASddri t8Nbone in a
according to clains 55 or 56 or a kit of parts

patient sliffegingl faorm régtastaticreaneenuf act ure of a nedi canent

f t ti pat i ent ' di jat . .
(S8 R AR il B4R 88 I 4 b aci
safltiehesly adssiaing N8 tchidY5PN& OfedtbRi &&cokding Folcldim 54, a
nucl ei ¢ acid sequence according to claimb53, a vector

phegvaceutical campesitiiady acgopdiag acelgime H5 csnpd At adkit of parts

<BEaE018 R L e oAbt el PafetiebrBintd et cament

User of GRakhtitbdy Batdrdiig fR\dnydoas dfnélhimnaratt e \61haelucleic acid
di sease. 66. Use of an anti body according to any one

sefuenes necaordings te, caifuchdi @ aveaios caeridindadeordaily 54, a
pb%gﬁ%ﬁéﬁﬂct%?”cq%ﬁ{c?s%@ﬁ %%8%%“% él%%r@é?%@(ﬂ%% %r a kit of parts

ceutl Ca COI’TpOSi I on atcor arns 5

atboind cldirh 57 imané snanfactdraof d medicament fondreating a patient
manuf acture of a nedi canent for treating a patient
haVinGeGanNegrf r om r heumat oid arthritis.

Use of an antibody according to any one of claims 1 to 51, a nucleic acid
seq_uénce according to claim 53, a vector according to claim 54, a
pharmaceutical composition according to claims 55 or 56 or a kit of parts
according claim 57 in the manufacture of a medicament for treating a patient
having a disease associated to an increased osteoclast activity.

Use of an antibody according to any one of claims 1 to 51, a nucleic acid
sequence according to claim 53, a vector according to claim 54, a
pharmaceutical composition according to claims 55 or 56 or a kit of parts
according claim 57 in the manufacture of a medicament for treating a patient
having an inflammatory bowel disease.

Use of an antibody according to any one of claims 1 to 51, a nucleic acid
sequence according to claim 53, a vector according to claim 54, a
pharmaceutical composition according to claims 55 or 56 or a kit of parts
according claim 57 in the manufacture of a medicament for treating a patient

suffering from rheumatoid arthritis.



