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[ 0001] The CSF-1 (Colony-Stinmulating Factor-1) is a cytokine expressed
parti cul awvDRoy11225i ous types of cells. It is a differeRCrapRre/oogsdbw h and
survival factor for cells of the nononucl ear phagocyte |ineage which
express the receptor for CSF-1 (CSF-1R) ( SHERR Col ony-stinul ating
factor-1 receptor. blood. 1990, vol.75, no.1, p.1-12. ). CSF-1Ris a
tyrosi ne ki nase receptor enAatibddpggainet thel @SFptRt oonogene cont ai ni ng an
intracel lular ki nase domain and a |igand-binding extracellular region
organi zed in five immnogl obulin-like subdomai ns. Response to CSF-1 results
in increased survival, growh, d|f@@$@ﬁ¥@ﬁt|on and reverS|bIe changes in
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Anti-colony-stinulating factor-1 antibody staining in primry breast
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WO 2009/ 112245PCT/ EP2009/ 001733 4 macrophages and not into dendritic cells
capabl e of presenting tunoral antigens and thus initiating an efficient

cyt ot oxi cwornawid2248sponse di rected agai nst tunor cells ECHEHML/001733
Circulating | evels of the macrophage colony stinulating factor CSF-1 in
primary and nmetastatic breast cancer patients. A pilot study. Breast cancer
research and treatnent 1996, vol.39, no.3, p.275-83. ; BARON, et al.
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macr ophage- colony stinulating factor in human dendritic cells derived from
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p. 75-83. ). Osteoclasts are multinucleated cells ﬁhat 3( reié Lhe CSF- 1R,
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fracture. ( BRUYZZAN et ] l@r [ i i(vity.
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current small therapeut Cancer netastasis reviews. 2006, vol.25, no.4,
p. 635-44.). |tesha20®&ewoldigwnoBhat.1968-261 Ysiln resal catainome, anfilirgtion exfel of
circulating F-1( KITAURA, et al,. The journal of. clinical J tigation.
M CSF edi at SUMAGRSRSAEY MiaerSRfinass: Piesighigh s ot TR, 12
p. 3418-27.) . addYeibd With &rhot pragieasion £ HENMMERIVEINGst AN B s8ion bf

intestinal inflanmmation in diseasé such as |Infl armatoré bowel disease (
MARSHALL, et a¢utepBangd Kalgestagecioflammatorynaniigens, cdotserCeF¢Gsend)hursans to

| nf | et ory. ORGPV Seieestogse 1y b TASPAssotddd, mlobipiiaties Rl hendh.,

nmacr ophage pr@dli éfrcrion®ds. d0EhEEr pfHlRo/eY),oBimlhotergs) | 2004, P38, neto,al .
Bl ockade of macr ophacg)e col ony-stinul ating factor reduces macropha
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macr ophages. Journal of _i munol ogy. 2000, no. 164, p.4955-4960. [OOOQJ For
these reasonsProghessiomi Brag. dyathridase SCr. £.4¢ 20PRt Yok9O.\ng-28uR 144Rfcinds

has been propps i t er ope ' :
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CSF- 1 acti vi t ppukemide aptoBoadli chronfc lyethhoytotisukemiashe RAMBALEN] ebfal.t unor
di seases. The_two proposed approaches for the inhibition of the CSF-1

activity are ENRresgiopr ektieomasrophrgecaplony-timuating fadar and gmims genes
suppressi on of, t tiyl - trali.zi n i [ agai nst
CSF-1 or its T ec@lgrp%ﬁ aér/deth%r gi“éérlgglgggg t ek%}ﬁ%i b‘l?'“lf"gfs ‘%@%‘F%‘d a(?t?rlﬂé‘lgfy.

[ 0009] WO 03/ 0he38Hatiers cli988e vok®himmat p.dB3prduct s conpri sing a substance

capabl e_of _i nhi bjting F-1 activit nd.a substance .having .a cytotoxic
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| oss associated wth cancer netastasis by adm ni stering an anti body agai nst

CSF-1 to a subamadr. 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



[0011] EP 1488792 A relates to the use of nono- and/or bicyclic aryl or
het eroaryl qui nazoline conpounds which exhibit selective inhibition of

di f f er entwatoen, 12350l i ferati on or nedi ator rel ease by ePCEFPRASI091733

i nhibiting CSF-1R tyrosine kinase activity. This application also relates
to the use of such conpounds for the nuf acture of a nedi canent for.

i nhibiting abnormal cell proliferatior. [0012] US 2005059113 relates to

anti bodi es an j N4 PR&ta@Npotepap-g hat TAREE Bt &l IIM-dgpd to
SCSF 1. The | B O P T, &F. 1A b ea and

ant i gen- bi ndi (mpompuoyte motortyhstimofatinghfasterp @ndc Mt-C& rag@ptor expression by
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| nvention [0013] e present invention relates to an anti body t hat

speci fical | y biRrdductiont & CSSF1 1y, invesive]tumor eedlg qanredatgrovith itaénereasee
application, the terps."a’ and 'an" are used in th n h an
"at | east Onemporg:pnﬂgggrt\ uﬁf}q plasma of,patl F‘fs,nxgﬁgr.e 'grcgﬁéa%%f%aglhopyﬁa/w t he
referenced copgApaRic vith J6€PhaHNBESS gm P Haial cbisjetts. dilighaterum

ot herwi se. For exanple, the term"a cell" includes a plurality of cells,

i ncl udi ng ni xeenaentratione eprrefaies syithh@dveneed agteges afhérevéiseasedandr ein

i ncl udes the neaning,of ,“and", "or" ! a t i i of
the el enents ‘d'&ﬁﬁ%ﬁ%é% Sgﬁﬁsgﬁrﬁ' Pg"r%".%ﬂgdo%g“%le’ EgP% eg%%éﬁﬁ?éé@é%%

"appr oxi mat el &6Ioﬁ§-sﬂﬁﬁﬁbth@’ &écﬂoma% aMprogostRYindicabe i t82y patiémtisnwitR % f'ind
nore preferably wthin 5% of a given value or range. [0017] As_used herein,

the terms "coepthelishgvasan caregsr iBdishiaumat efdeioces B3k vAEE9t Re-%its of
ts, d , i L ds_.j ncl d t
e st epe hut PrdZ e s HOML, RCCURA, ek, WIS thell pldeBber dofBIDIIET'

to define prostiratatingdapesiCSPrIsinasiinast Hod metabritic breast exrtder@atignts.her
conponents or steps of any essential significance. Thus, a coggosition

consi sting esAeilatAtugy.obraast Gasser sasedrhcd trealmant 1986, #obBdd8otd.ace
contam nant s r Leal kv i o " Si stiifatet”

shal | mean ex {é(l?gpén% mgﬁ%\%ﬁ [tr%%g%ggéﬁ%@gﬁgff}é%?hg}atc%cgrrg?n§hts otrggsteps.
[0018] As usegobititeiand hvasiveness sifeanfarcedlisy( IDORSCOHY" et ef éMacriophagbi ndi ng
reaction which is determ native of the presence of a target Prote' nin the

presence of acPlenwsigutaing RRIar ageBR ofrapsist eiM® WYt hed!'i BIBIGESs.
Thus, under dgsj ?ﬁﬁtﬁ{ kT h L y j t
i nvention bi nﬁ‘%lgmér‘de%n Ia t&ﬁ%qjgtdﬁggggérpglrj%%g@ﬂé @éﬁ%%hggg}%o/ %t

bind in a sigmfivnaldgyart®98; voh28; mer1,cpmBGratt s VWABKE net ah ladueton safnpl e.
Speci fic binding between fhe anti bo% accor di nﬂ to the ir{.ve t'{.on and the
CEF- 1R 1 ar get MONBCHSOBIOT a9 b FRIPRSON oAy gBhage colony-stimulating faclor.

Journal of immunology . 1988, vol.141, no.2, p.575-9. ; FILDERMAN, et al.
Macrophage colony-stimulating factor (CSF-1) enhances invasiveness in
CSF-1 receptor-positive carcinoma cell lines. Cancer res.. 1992, vol.52,

A no.13, p.3661-6. ).

[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



7 nmeans that the binding affinity is of at |least 103 M1, and preferably
100 M1, 106 NA-1, 107 NA-1, 108100 M1 or 1010 M1. [0019] As used herein
t he ter mwQ3psslR2245ef ers to the hunman CSF1 receptor. The@ChEPaDIGEF31
receptor has been sequenced and its am no acid sequence is depicted in SEQ
ID NO 29. [0020] As used here| n, "antibody" or "Ab" is used in the

br oadest sense. Therefore, antl body" or "Ab" can be naturally occurring
or man-made s 0. [@%g jjonal
hybri doma tec'ﬁ%g %’Qa@?eﬁ%@ﬁa{ﬁﬁ !tdgg i gg%y an /ag[é)awﬁ%%%{te@gmﬁmaédnent
thereof. Antidntijens a@ndt eupr indtéatingi rarereffluenarce/tmm immnume | resdpohseh

| obul | | f | | | i dy,
monool onal anfT8R89 PERBST tThoSpe ¢ | SCEHb ody e, pEvpR Fatbebody .
a pol yspeci f'ﬁa@%dﬁ%@@yc%l%gpuémﬂul%ﬂ bfé@Yor é%Fa’i“lﬂ%rn?\%N l%\?ﬂyn{eﬁagtatlﬁarm' id

anti body), chinerrc anti ortions ragnments, regions,
pepti des and breast atanoes pbbeehsf Aprpdut cﬁddjay Wsknmwc&reeﬁmamb agach as,

Dochnt ques) . Geakrant TPYP: ebal) 509 95 27557 o BARGNY & A, Mogy RSB e
(see for exanmh-&‘: Rl @%r%iy%}t ah80Qysdtine d:stFButléﬁ'By mithbhRshe- aélaavent

di abody , Fd, CDR regions portion or peptide’sequence of th
anti body t hatstlmulaapglﬁaccioom Ibmmanr@lmmcgneﬂs denepd frope monacytas. hlmwya/i s

said to be ca ab e .of bindin Iec | e capabl e of specifically
reacting wit hot @ %?@%IZ@% g?lhﬁ‘go 8 Sﬁ? !‘chm e to the anti body.
Ant i bodyyolpspoaBeL$ |é3élsBersTseﬁﬂ§I fﬁaprélaéﬂénbhearﬁcduffémﬁbncﬁf bﬁbé@las@sm(' body
clear nore rapidly fromthe circulation r&b ave | ess non-specif

0

tissue bindi ngEQSiINInet at. RRolezoft CHEeY in braayd ne ananrQWd@ewﬂqpment

produced fro t ant | S WS t ho |n th for
exanpl e by ppMDZ%ﬁ‘ﬁr @PJPQ%} tﬂzgvﬁ?e g? @# V&'%ﬁg P?saz?%dhce Fab
fragments) oropgReidstd tae pﬂh@ﬂwﬁfélé%(té@?céllfsaméﬁ xplessStife ecsm R/\abénﬁhgal

24 J. Nucl. Med. 316-25 (1983). Portions of antibodies may be made by any

of the above fmemrlév@snat@poneay brequisiersh jhatx gre seiimgrily FespoRrsiblst f@hethe

r econbi nant

ant i body my”@%ﬁr%?gﬁ%? g ’Hﬁ@?g%gﬁ Bhgg q%?ﬁg sﬁ'lega%ﬁ;’ﬁ)gjmg?tle%% glg%n

2009/'112245PCahdEP260a 007 3darfouse Ckeletdl 0fisdrdées useach hessei @stebb@rdsis’ m
"variable region" refers to the variable region, or domain, of the |ight

chain (W) orhmoglcem @f@wi)grmce{hrfmmatqm arbritis: kinmemmetastases BNAdi ng
acogni 1i on ababtts Hiskse REpE3RsatRr B Bl (RXRRHERR ARVEERR, |

“framewor k regy osteobists fedding ¢ ﬂemseﬂ Udlwmaasxobmyfragmtwamnbmbl e
regions that are at |east_85 % honol ogous (i.e., other than the CDR s

anong di f f er eth@ctyre.( RRVESANITL 1t ala °|§EB'@Féeg5A'§t'9§le pleeriast ﬁ%‘v'lt)ér m

"honol ogous r ARBPRL! S f _ {m@ﬂgl des
whi ch, when aﬁ;eg;r@/dst Zlglaeusr ng,?’{eh QQ%Bt rYb\/\Zt er ma ‘P%’ ngjggl t hr?f( gl\/? t' al.
| dentificati opamﬁntsommmradvralneedl blreasubmaqeerﬁmmenﬂpLdMIo;mmedsmd; ado

Bi ol ogy. 1981 no. . 195-7, ave appr ox te desi gnat ed
per cent age of bene H§ tastasis (ﬂ%s fsor'”eI g abra%/o Jdy9 s”S‘Fe‘?fers to

a conparison IIy
al i gned have @é%}ohg@nﬁ ﬂ([)nag?l @%ﬁ%ﬂ?@%?ﬁgb%ﬁfﬁfﬁﬁ@%& on H(’)"Fega heavy
and |ight chaincreasedi ostdedashactivlyg@HGEK, cetblaerreasgcamer barmwmmstaSIs

b- FR3, t th tch of
S oer vor | abl SHBE syEREb el NP SISt Coatek Bt a B RH S, 20PEnLOE 2N <)
as defined i nnaabgtm @@t)am 65@:‘?%0% tﬁbt ost@BIysPé fs- IaneWtBQa kiR @&&1

positi oned between FR1 and FRz, bet ween d FR3, bet ween
FR3 and FR4. ¥ cinouatingp&SH 9(h@TAhkRPpaettalciFharjosmahoéglhowel ayesﬂgatlm FR3

or FR4, a fra region e re oth prese i ned
FR s within t%&fl’ﬁ%‘?@?@ew ’Zﬁu ad zﬁ/u? sbgcgéﬁﬁ n&o ,
i mmunogl obul i ﬁoqQaBrB41/g32ps)ed herei n, a FR represents one of the four
sub-r egi ons, S reﬁresents two or nore of the four sub-regions

consti t (2006 EheCSReviopat wagulemlsorwowq!uarme@labngtlmtesﬂmaln*eﬂmmat@gi ions of
different light or heav chaj are, rel ati consey v, SR ci es.
The framewor k ?8 ?%nsﬁ? af® kﬁ% kV¥ 5 Q%Edﬁﬁ?%%% @ﬂ@%ﬂagLﬁe " of
the consti tueBtodkbeetofwbrhﬁamemwgrracwm geswa)ﬂéaaspt@smhltﬁﬂbraafioes-gn the
CDR s. The CDR s are primarily responsible tor formng the binding site of
an anti body conferring binding specificity and affinity to an epitope of an
antigen. Wthin the variable regions of the Hor L chains that provide 9

for the antigen binding regions are small er sequences dubbed
hypervarlable because of thelr extrene varlablllty betmeen antlbodles of

1" £ " r o o o o o o Y v o



correspondi ng anti body binding region nmay be referred to as a paratope). In
general , epitopes consist of chemcally active surface groupi ngs of

nol ecul eswoR009/82238pl e, am no aci ds or sugar side chai n®CTa&RAIAVE3Speci fic
t hree-di nensi onal structural characteristics as well as specific charge
characteristics. [0022] The term "nonqcl onal antibody" or "mAb" as used
herein refers to an antibody that is derived froma single clone.

Monocl onal angj { Sl Y ' t [ as
those. di ol oand e B B O R S .

Col d Spring Haimaenediatihg maacrophpge quolifeedion dudnglaaviRiallngafierejaction (

Mb | | Anti di 4 | bri ) = i 1981.
S neg. o8s . [Js3S8! okl BlhekadBLet At StiagE ool e 5 el eghges, 4,
anti body haVirﬂch‘gﬂa@Q' BrolfélaBiBASARAM ad @B ABRoNI SR ¥eﬂ*¥eblfélfd§r§ﬂ fjestriny

mat chi ng human g i'ne’ 1 nmunogl obul i n sequences. human antlbody'of t he
i nvent i on mayAinsckcadgodmial of densplasdatives 2068, walchdeel 3bp.284a080gandiinne

i | obul i g ' i b

ST oropeci f1 N dsiEatart ia foradid Snagleoafl: KAy s A g BBnags s

as used her ei gy|oh\18tifm@Idting &ERst mta'tgqbﬁrérs" inHebie FSplication cfriivbady humahi ch
ro

substantially every part of the p ein is substanti al er simlar to a human
gernl i ne ant i madsophageds vamriaAb! ymmgumplogy”. 2080ene. 164, arfHR-#86@y having a

nucl ei ¢ L equence which is at.least 8 r ef y : e preferably
90 and@@@kfin%?re%ﬁ?%? eFﬁPysgé&fhé%%Sﬁ'éBug’ftﬁ‘% h@éﬁfkﬁcl%&@'%g}%& g%é@(ejgce a
human ger m i ngorAPbukE®S hasl BE8A] propodEe doheahei theatintt 6f anteb'andebens t o
regions of antibody nol ecul es which include the variable region of the
heavy chai n agiegredghen.chai n and which exhibit binding activity. "Fab"

i ncludes aggregates of one heavy Babkgeted Aight chain (conmonly known as

G| ong SB0B Wb Paodd Y rélafRs "wlfie, e 3 Thubitefl offlF ERER fiuMpy A48 o
particul ar anbiog@Btieh oRMhédieamichtd for thEheedinRerit OMIYr disSc8s&Et Bii® dvaer

conprising a VL and a second pol ypeptide conprising the VH and CH donai ns.
In a preferrepropobedi approaches afer i thedjnhikitian ehithe f E@Fntractivily aeg the

fow 151 dues SHPPOERADES1S Eoa5ncty el b8l oa s lop s BT RLUS RIS o
the heavy chapnireCsFommi Néu&@liﬂifh'g?mﬁﬁtﬁji@ga et OSH-ai oeits freosptdneare

anti body "hinge region". [0025] abl)2" refers to an antibody fragnent
obt ai ned by tprefereed aa the inhibiters BCAM 1a2ktivB¥dy or to the equival ent

protein (] Lqu - j ibec IS

Bl ai: 11050pF 460, 0¥nBR35h  UERHAR EarBlt iR proBRaR dIRBlish G RAbYRIEE, .
cross- | i nki ngcagabietéfdanibiiiP BRF-1Factiviy ahe avisabstamcantavingya foytatorict t hat
contains a conplete antigen recognition and binding site. This region

consi sts of aa@ilw*n@rfobﬁ“eotlﬁ%atﬁm@?&ﬁacﬁhe light- chain variable domain in
tight, o] e il 10 LS.l 1 Nt it 10 h he three
CDRs of @g-coﬁ ﬁrbi ?ﬁ@%ﬁ |($1‘F célrb tgg% ?o%ﬁéﬁ?ﬁeﬁgnbgﬁé{r@g‘ﬁ %n Hd?‘tr?gatt lE‘lﬁte on
the surface obpstebiysiél Shnchrmafeta§ialsisecndvdlone tdes sissoClBEsd owitlh ecancer
antigen-binding specificity to the antipody. Howev even a single
vari abl e domametagiasigdyragpinisierng @prait d{fgj"gcﬂ'f‘%l C%E'éet%ﬁgb@ﬁgci fic for

an anti h t i igy, e LZ i ARt HAeN R : t a

| ower a?ﬁ:‘mt;é? hgﬁsﬁa@g éffr&]trieﬁééte%i fr?g?ﬁ% g?‘?g& C5(3“2137] Bbgl nng (b: g%}#@gv& or
"scFv" conpri beterbaryViquamazolihed oomiposinds  whichbedhibitwisetestive t inbidtiolonefi ns
are present in_a single polypeptide chain. Preferably, the scFv further
conprises a p@!ff)?b@'ﬁtq%ﬁ’é' IR ﬁﬁ‘%l’gtl%’c W eediaton e G\Hﬁ%ﬁﬁ%fw@ﬁ“@ﬁam es
the scFv to fegp. Rﬁ%«? TGV ETHiS apPREAEISH altio | At8s (to LIEENWBDLf

St andard prot g[:sr(ﬁ 1is‘b?l%r t éeﬁfg]gﬁtsatér%lgwgwlgfap?gFe i br gpi es. SI\/gt hods in

nol ecul ar bi obogy.cadp@nds.fa7 &he prEdwidctute df 09 28iedicannerid foreirttibitinghe
term"anti body fra nt" refers to one or nore fragnments of an anti body
that retain t%gn%rtgr?ﬁ?qey qreﬁtrgb%tar}.i cally bind to the CSF-1R [0029] The term
" di abodjfy "2|lf Q82005055798 relattd ROsMIETREETBRE BNtk ER-biNWing Porusiy tierebng
sites, Ich fragments conprise a heavy-chain variable domain (VH
connect ed to thdtispetifically bindata aGSE-tiohbe inyentipni alse elatesto pumaseantiide
chain (VH VL), usi | i nker that is.too short . to all pairing. het ween
The s dons, RSFoh srbdes PREPRIOSHO G RS, thdeBlaT s BRrb SN, 1 he
conpl enentary domai ns of another chain and create two antigen-bi ndi ng
sites. D abodies may bind to one ore nore than one epitope. Di abodies are
nore fully described in POLJAK. Production WD 2009/112245PCT/ EP2009/ 001733



12 and structure of diabodies. Structure. 1994, vol.2, no.12, p.1121-3. ,
HUDSON, et al. H gh avidity scFv nultiners; diabodies and triabodies.

Jour nal owoi2aewinel4sgi cal met hods. 1999, vol. 231, no. 1- 2PCp/ERPZNIBN73ANd

Kl PRI YANOV. Ceneration of bispecific and tandem di abodi es. Methods in

nmol ecul ar biology . 2002, no. 178, p.317-31.. [0030] Various techniques have
been devel oped for the production of ti body fragnents. Traditionally,

these fragmen fn%eﬂﬁ’&‘? g ‘é&ﬁvu\‘j'eé E{S e%&f‘d&‘x gg@gﬁgéagheégﬁ%' Hhé‘l% %md

ant i bodi es. wever can n i rect

reconbi nant hosleaubed enchibg tﬁe heady sridvoralight mdyu rfoghofoad imt modmuled; thé:te

expressed in and secreted fromE |1, thys allowi ng the production of
tsCSFe &@ﬂ.tléaa

| ar ge amount sCYTPIsRRE PHEGERAN ¥Sfor the production of antibody
fragments will be apparent to Diseloskdeldfdénvantionhe art. | n other enbodi nents,

e A, Sha SRR oA ISR IR hp bR R oo

bi ndi ng uni t sCSF-#Rt i bOdI es, corresponding to the variable regions of
ei ther the heavy NH) or ght (VL% chai ns of the antibodies. Ponmain
Ant i bodi08d 4hatie L@eﬁdh&mf&utm A Ireoamamtlesa.mwmsm i@nd "apr aredisedhan

one-tenth the 0 (Eﬁ%l ein fers
to an ant i body é%é?n%ﬁfth%ﬁkt{efé@?saﬁs% Oz#th e VI aénj%%-g 6ngp?13d:qr8f§3] The
term "anti bodgr "a)pld‘rémy“ af the r@‘émr&:etdocmhbeneatstdnbstépsf Ualgeserthe\write)knom

to the one skilled in the art, for descr | bed LIGER et
al . Engi neere@ﬂeaﬂYl@'SEﬁ}eﬁ%@ﬁﬁ’W?g rRi £ %mpsesesrtﬁ §'|""ﬂg+3e mif‘ﬁ degafur e

bi ot echnol 0gYp I and HOOGENBOOM et al.
Nat ural and delgl?%ﬁzofEIQI#]sd?ﬁclu&ﬂg%:xﬂ:%gﬁgfé&hage di spl ay technol ogy.

| munol gy 5] oTihg .tei0@ndiar wierever 8seg.lRf&indincjuiz34iheAnmaningof t"andhe
enbodi nent, the antibqady of t e lnventi bi_nds ecifically. t R and
conpri ses : a’?orl &ndt’ %ﬁré rcézlrﬂb'é‘éf n ?se?‘grﬁﬁfi{ﬁ E?ngcé?gltya%' five

consecutive aggppe acids of the sequence starting in position 45 and

finishing in position 54 of SEQ ID NGO 2, of the sequence starting in
posi ti of00d6] a'lﬁtjefterms}abngt" or bmrbxtmat&Vy“(ﬁs uged herein means within 20%,

2009/ 112245PCT/ 9/0 13 EQ I D NO 2 or .of t equence tartl ng in
posi (i on_ 117 BYRGSIAP SR 0% e 1ok Prorany ailbin 5 R 2 SBED \FHEA | cast
one CDR wher ejghqAl d CDR is conprising at least five consecutive anino

acids of the sequence starting in position 44 and finishing in position 56
of SEQ IODIND As uded herejagthmterms deompysing” and t¢ampige’aate intandadrig in

]P Io?]: ts'hlo297?n0%@§%%hgﬁtﬁlgyﬁg?5f§%t§t Eper gtseré%ansotsaHotr{sngnc'i r}ngtﬁsohg'lﬁclu%iog and
the referenced components or steps, but not excluding others. "Consisting
essentially of" when used to define products, _compositions 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



[ 0035] According to another enbodi nent, the antibody of the Invention binds
specifically to CSF-1R and conprises at | east one CDR wherein said CDR i s,

i ndependeniDl290%rd3¥sone anot her, selected in the group ofPCTHBR2008OMIBE Si ng at
| east five consecutive amno 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 SEQ ID NO 2, of the

seduence st aria il AAS kiR BififE of aBics 192 it RAR] bichabRP106 MOEQ | D

NO 2, of the seq uences n ing I p03|t|on 56
of SEQ I D NO #Q¢ Mf1 noz:wseq@éme H%Etliand G'hMplosi ti on 66 and finishing in
positio

fini sh.[ﬁe&q éws@pomerﬂn/‘taf%rts%% SRR 68 M bothame S fechhtPer r od
enmbodi nent, gm d@sﬁh tr@%eém fOYeRhd Hod @qugﬁ&é‘d férf,a? |t|syahﬁn§SEC|9}R and
3, or CDRs

conpri ses 2, and even re preferabl erein said
are, indepen(EqUe;]c’érlsmeplme@nDSEQlDN@e’lﬁed in the group of CDRs
conpris five,co

O35 Sk [ RrEi of TBE, A i R BT L 19

starting in ppséfefste Gf 'andpbay P’ tan Fb‘éshém%lly ¥€&urring or man-made
2009/ 112245PCT/ EP2009/ 001733 14 87 of SEQ ID NO 2, of the“sequence starting

i n position 1suchanas f monsiciorgl i anpbedtBSor(n‘MQE)ofpreﬁ@:edD b Zzonventional

hybridoma technology, recombinant technology and/or a functional

- fragment thereof. Antibodies of the present invention are meant to inclu’de>

both intact immunoglobulin molecules for example a polyclonal antibody, a

monoclonal antibody (mAb), a monospecific antibody, a bispecific

antibody, a polyspecific antibody, a human antibody, an animal antibody

(e.g. camelid antibody), chimeric antibodies, as well as portions,

fragments, regions, peptides and derivatives thereof (provided by any

known technique, such as, but not limited to, enzymatic cleavage, peptide

synthesis, or recombinant techniques), such as, for exémple,

immunoglobuiin devoid of light chains (see for example US 6,005,079),

Fab, Fab’, F (ab')2, Fv, scFv, antibody fragment, diabody , Fd, CDR

regions, or any portion or peptide sequence of the antibody that is capable

of binding antigen or epitobe.. An antibody is said to be “"capable of

binding" a molecule if it is capable of specifically reacting with the

molecule to thereby bind the molecule to the antibody. Antibody fragments

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



of the sequence starting in position 44 and finishing in position 56 of SEQ
I D NO 4, of the sequence starting in position 66 and finishing in position
76 of SEQvOR0D12246r of the sequence starting in positi ®@TEP0.01783 ni shi ng
in position 117 of SEQ ID NGO 4. [0037] According to a another preferred
enbodi nent, the anti body of the Invention binds specifically to CSF-1R and
conprises : (iii)2 and even nore pref@rably 3 CDRs wherein said CDRs are,

i ndependent | yvé({t&m one another, selected in the group of CDRs conprising at
| east five conSecltive am no acids : of the sequence starting in position
45 and [Dbaﬂﬁglég@sgdfm_eﬁnhitm térfn OfarBER Irﬁ%i?lﬁl‘ ]?efgrEs()?fo tmvamle?egiﬁt arting

I n position and finishing in position 0 —Q I D NG 2, of the sequence
starting in pd@nainerPfitie ﬁ@fgt ehainstilagor hegyyighaim (Y4B WF'@EQP’I“@”’N@?, or

(1o 2o e RIS RO S5 PRt Sorfdfepiprent |
consecutive anvoloeddn dmtigenatcdymitisr guneinfoemsthar antiggni binging siteorAstdsadd
e e e iy e b b Hee P I p Rl quence
starting in pQwdif VaRabROreichd iUt 168stP85 R4 hehatddod (iREoiHarRhA-
the CDR's) among different antibodies in the same specie. As used herein,
the term "homologous» refers to a comparison of the amino acids of two
polypeptides which, when aligned by using the Smith-Waterman algorithm
( SMITH, et al. Identification of common molecular subsequences. Journal
of Molecular Biology. 1981, no.147, p.195-7. ), have approximately the
designated percentage of the same amino acids. .For example, "85%
homologous" refers to a comparison of the amino acids of two
polypeptides which when optimally aligned have 85% amino acid identity.
The variable region of both the heavy and light chain is divided into
segments comprising four framework sub-regions (FR1, FR2, FR3, and
FR4), interrupted by three stretches of hypervariable sequences, or the
complementary determining regions (CDR's), as defined in Kabat's
database (Kabat et al., op. cit.), with the CDR1 positioned between FR1
and FR2, CDR2 between FR2 and FR3, and CDR3 between FR3 and
FR4. Without specifying the particular sub-regions as FR1, FR2, FR3 or
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



WO 2009/ 112245PCT/ EP2009/ 001733 15 specifically to CSF-1R and conprises :
(1)at | east one CDR sel ected, independently fromone another, in the group
of the CDROago%Ee24forth in : t he sequence starti ngPCH/ERO®POIGA 45 and
finishing in position 54 of SEQ ID NG 2, t he sequence starting in
position 66 and finishing in position 87 of SEQ ID NO 2 and -the sequence
starting in position 117 and finishin§ in position 126 of SEQ ID NO 2; or

of the CoR adtbot T oA ROFf SindhB RENART! e, SARNBET SBRGLRRSS | bDsbe, %% g

finishing in "bgpetispiabies sdcatis@ dRhBIP ektreme vatxbbmtyehamm anmadueg dfn |
position 66 and finishing in position 76 of SEQ | D NO 4 and

sequence st ardiffadng reRaséidity o UP@Q“W?f'ﬁb‘@hf%C’n% %585@|§Por|¢fqriqddp SEQ | D
NQ 4. "complementarity determining regions"

' regions. These CDR regions
account for the basic specificity of the antibody for a particular antigenic
determinant structure. The CDRs represent non-contiguous stretches of
amino acids within the variable regions but, regardless of species, the
positional locations of these critical amino acid sequences within the
variable heavy and light chain regions have been found to have similar
locations within the amino acid sequences of the variable chains. The
variable heavy and light chains of all antibodies each have 3 CDR regions,
each non-contiguous with the others (termed L1, L2, L3, H1, H2, H3) for
the respective light (L) and heavy (H) chains. The accepted CDR regions
have been described by Kabat et al, 252 J. Biol. Chem. 6609-16 (1977),
and CDR loops may be identified by applying these rules during an
examination of a linear amino acid sequence. The rules for defining the
CDR -H3 loop can vary, however (see Chapter 4, Antibody Engineering:
Methods & Protocols, (Lo, ed. Humana Press, Totowa, NJ, 2004)), and the
actual boundaries of some CDR -H3 loops bmay not be identified without
experimental techniques such as circular dichroism, nuclear magnetic
resonance, or X-ray crystallography.ln all mammalian species, antibody
peptides contain constant (i.e., highly conserved) and variable regions,
and, within the latter, there are the CDRs and the so-called “framework
regions" made up of amino acid sequences within 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 (1887) 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



[ 0039] According to another enbodi nent, the antibody of the Invention binds
specifically to CSF-1R and conprises at | east one CDR sel ected,

i ndependenOl2go%riax¥sone another, in the group of the CDRPEF/ERRGWINGI7BH in

t he sequence starting in position 45 and finishing in position 54 of SEQ ID
NG 2, the sequence starting in positi1on 66 and finishing in position 87 of
SEQ ID NO 2, the sequence starting in'position 117 and finishing in

p05| tion 126 Pl)dgg‘ I

finishing in (%C{)Se%ﬁQOH &%@éﬁlp@ﬁ%ﬁ%ﬁ&? mﬁgﬁggﬁéégfﬁg?%uaﬁga%%%f. tion
66 and fi ni shinngenerghoepitopes “onsist SHQchémidally activet Isarfaequenoupirggsaofi ng i n
position 109 and finishing in positjon 117 of SEQ | D /NO 4. 0040
According to 'ﬁﬁ%"h‘&sse{éﬁ 3rRRIe, aMBCaAFIdS0AY sér'fggl’ Hlde n@r@i'ﬂ?’oﬁnb Bagé

speci fically %{%cﬁﬁé%e- wdlsé’(?u&urﬁ clﬁggéteﬁsﬁ&d é’sv%llmé%esﬁéﬁf'@r abl'y

6 CDRs sel ect ependent romone ano in the group of the CDR as
set forth in chdrbe chatpctexsticst arting in position 45 and finishing i n

iti SEQ | O NO t [ [ 66
PO o R oS e P roblcaRBEISS: ThALL kel PP B0 s on
117 and fi ni shpiipd rthe%' dérivedl#8mo4 sﬂ;gQ an@%ndcﬁ'tﬁ’:a‘-’r%%ﬂBBéi%ssdaﬁf béng in
position 44 and finishing in position of SEQ ID

prepared using hybndoma techniques such as those disclosed in
HARLOW. Antibodies: A Laboratory manual. 2nd edition. Cold Spring
Harbor: Laboratory press, 1988. and HAMMERLING, et al. Monoclonal
Antibodies and T Cell Hybridomas. New York: Elsevier, 1981. p.563-681. .

[0023] As used herein, the ferm "human antibody" refers to an antibody having
variable and constant regions derived from or closely matching human
germline immunoglobulin sequences. The human antibody of the invention
may include amino acid residues not encoded by human germline
immunoglobulin sequences (e.g., mutations introduced by random or site-
specific mutagenesis in vitro or by somatic mutation in vivo). Thus, as
used herein, the term "human antibody" refers to an antibody in which
substantially every part of the protein is substantially similar to a human
germline antibody. “Substantially similar" refers to an antibody having a
nucleic acid sequence which is at least 80, preferably 85, more preferably -
90 and even more preferably 95% homologous to the nucleic acid
sequence a human germline antibody.

[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



t he sequence starting in position 66 and finishing in position 76 of SEQ ID
NG 4 and the sequende starting in position 109 and finishing in position
117 of SBYORDMNDAS [ 0041] According to a another prefePCEEPIMOUITAENT, the
anti body of the Invention binds specifically to CSF-1R and conpri ses :

(iv)2 and even nore preferably 3 CDRs wherein said CDRs are, independently
fromone another, selected in the groUb of the CDRs as set forth in : the

sequence starging. i ! LI Sh; i Lid f I D
02, the seqEnga bR, A0uR heak) AT Bdneh tidadionESre? of
SEQ I D NOlg6 m]peesgystleﬁmef[) r@ﬁahéia(rngbi):)dy Poiageiregiohl7 and finishing in

posi tion of  SEC NO 2, O (iy)_ 2 and even nmore preferably 3 CDRs
wher ei 098P ﬁbﬁe)grr@ferﬁrta@gsbﬁammfrﬁam% taing e ¢ %BPB%f‘e%e?tﬁ"que

SraUP, o e SPHR AR ok e v R TG fabasy Bl otfibee”
2009/ 112245PGEFUdEP230 9 crhBidant technologies. F(ab'): fragment has two antigen-
combining sites and is still capable of cross-linking an antigen.

[0026] "Fv" is the minimum antibody fragment that contains a complete antigen
recognition and binding site. This region consists of a dimer of one heavy-
and one light- chain variable domain in tight, non-covalent association. It is
in this configuration that the three CDRs of each variable domain interact
to define an antigen binding site on the surface of the VH VL dimer.
Collectively, the six CDRs confer antigen-binding specificity to the
antibody. However, even a single variable domain (or hélf of an Fv
comprising only three CDRs specific for an antigen) has the ability to
recognize and bind antigen, although at a lower affinity than the entire
binding site.

[0027] "Single-chain Fv" or "scFv" comprise the VH and VL domains of antibody,
wherein these domains are present in a single polypeptide chain.
Preferably, the scFv further comprises a polypeptide linker between the
VH and VL domains which enables the scFv to form the desired structure
for antigen binding ( LENNARD. Standard protocols for the construction of
scFv libraries. Methods in molecular biology . 2002, no.178, p.59-71.).

[0028] As used herein, the term “antibody fragment" refers to one 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



t he sequence starting in position 66 and finishing in position 76 of SEQ ID
NG 4, the sequence starting in position 109 and finishing in position 117
of SEQ | DVNQ0eb/11pB842] Accordi ng to one enbodi nent, thePamtEPR@IPOTB3 t he

I nvention binds specifically to CSF-1R and conprises (i) at |east one CDR
conprising an am no acid sequence as(ﬁgt forth in any one of SEQ I D NGs:

11, 12, or 13; or (ii) at |least one conprising an am no acid sequence

as set Torth 4l ARGcAE 8f FRDAENSuckhre. 1o, 1812l ABHY, Aaagncng 1o

anot her enbo an y of the Invention binds specifically to
CSF- 1R and cd#iyDISKHN, at dlekbiigh avidigDeclewmpultisians; diabexdieso aadi tdiabedigsnce as
set forth in any one_of SEQ ID c 11 13,14, 15 or 1 [ 0044
According to usrak er Wugm#?ﬁ?{h%e%§ﬁ9i 385%3& n?'ﬁéé’l H\?g&g@na%ﬁj nds
specifically KIPRPPRNG ABLneriRi 8fBisBecilc dhd tndBth BIBBAIEY. /eiRL8IAD! Y ©

CDRs conprising an amno acl d sequence as set forth 1n any one of SEQ ID
NOs: 11, 12, ridlecidar Hiblogy . 2602[ 004%B, pididrdi.ng t o anot her enbodi nent, the

oast . JieSeny srio & fetharaes Ravs Psn.onrelapds 1By T pradactps” B RpkBegy () ¢
at | east one f%ﬁﬁtfs f'PFatd!}idn%ll?,”Xhé’ék? PAgmERs! WeNES dedided hita Oprotbolyti€@046]

Accordi ng to anot her enbodi nen the antibody of the Invention binds
speci fical | y digestt DR intattcantodies Howevest there dRMentsecan onew b any

one of SEQ ID 11, 12, 13, 14, ..15 16. [ 0047 ccordi to,.0n
preferred emfy8 %%,d'&eﬁﬁyémf%?@&?/b'a?”fhé?s‘i ﬁ%@%ﬁ?%% @Y r?ﬁ'gdgggf:iaﬁt@gﬁ}'y to
CSF- 1R and copRdrhéRs can il bé expréssbEireandeeerdie fiontlE o, (BuBalRwifgt
forth in any one of SEQ ID NGs: 11, 12, 13, 14, 15 or 16. [0048] According

t o anot her ertbedpneduction iof largs Bowunts of Kbesef@mamesbhilegbnigpesifordbely to

CSF- 1R and conpr,i ses (i Least o 0 I Sl -' . AGY guence
as set forth %dﬁﬁv%%t)agﬁgg‘é@?%gnﬁ.s%,b%lgaéér%hg%’gHr%??ﬂ”?&é@%%as' one
CDR conpri si ng o@tﬁe.aamb@daﬁéﬁl@ﬂwsﬁm%soﬁ@ioié@rst & sifyl@elainr®y fraghR@t! D
NGs: 20, 21 or 22. WD 2009/112245PCT/ EP2009/ 001733 18 [0049] According to

anot her enbodiseEW:., the antibody of the Invention binds specifically to

CSF- 1R OoRprise e hi g a ! a ce as
et TorBoth ARy USRE Bl cHiontf, AibBas" Hath)CBoBHhEn Ohle” SRR
Accordi ng to foaRetigia eirdiey eoiggi dfeantibbbiesanddrisshonading Ite ke evariabiebi nds
specifically to CSF-1R and conprises 2, 3, 4, 5 and even nore preferably 6
CDRs conpri sifiegicis afrsithendhel hasyveMdd g5 light (Vb) hains ghhemntbodigsy | D
NGCs: 17, 18, A s 2 ' i [ , the
anti body of tlégmlaﬁeé"n '?’8?1{ S ﬁ%l"sE£ %S@@?%@E%ﬂf“%’%“% 0@@2@'2}%6'?%?%?’ (i) at
| east one CDRess tis@t ohestémthitheaize ona fulf agiliddyD NOs: 17, 18 or 19; or (ii)

at | eas[tOO%Bia EsDﬁsgg hse(?éinf ‘(‘)I-ICE”hreifenrsE%g%noanr(natib(gdystjrza%nlwgntl\ltﬂ%t ccz)r?éisgslofoti'ne?\?H
and CH1 domains.

[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



[ 0052] According to another enbodi nent, the antibody of the Invention binds
specifically to CSF-1R and conprises at |east one CDR set forth in any one
of SEQ | DVDIQ809/11724518, 19, 20, 21 or 22. [0053] Accordi RgTER2&M0182f err ed
enbodi nent, the antibody of the Invention binds specifically to CSF-1R and
conprises 2, 3, 4, 5 and even nore preferably 6 CDRs as set forth in any
one of SEQ ID NOs: 17, 18, 19, 20, 2113r 22. [0054] According to another

ne of SEQID Nos: 17 20, 21Ter 22 other
compr | s68. (1) at | eastSBG0I RS APt LS EedietER FRRENY I Bbslieh 0 TRndC °"

forth in any one of SHRisRInYGA podRion2tL®of SEQ I NO:2) at | east one CDR
conprising an am no acid sequence as set forth in any one of SEQ I D NGs:
26, 27 or 28. [00%5] According to another enbodinent, the antibody of the

| nvention binds specif] R : bS;
conprising an am @g ac%tglaéé%ﬂéén)ce asyarggertanf%ér@ @ﬁ '%ﬁ%iﬁ?%@é%ﬁggﬁw
23, 24, 25, 26, 27 or @éhsdcfibélamincoacidemftthecsenuenetestardihgeimopdsitient , t he

35N Sveh ot o chratd s e ewpich 1 & SOV Lhl s oo
Accor ding to anot hor erBRT e oL Topes on 68 a sfirkintibsitely rlor
2009/ 112245PCT/ EP2009/ SBLY H3 NO:4speof the abfyenae S@RirdRirapdsitionpt0Sand(i) at
o one oo oo s e B hobEoaL NS o2 9 28 (1)

[ 0058] @gs%d{xg&g&qg&gﬁth@mﬂ%m&bm,ftrﬁ aRtibOAHYof Ohet hﬁ/tehpbﬁﬁnl%ﬁnﬂg bi nds

speci fi conprises at |east one CDR as se orth in any
one of SEQ | Dspd@ifically,to 2SFAR ané,coptprises2d. lep$i0ne] CRR wheireig gaid &R

preferred enbodi.nent he, antibody of the Inventipn bjnds specifi ly to
GSF- 1R and- coprinagaendertly” 3rong "arle et PEleatas an ol WoBRrel (088! |

forth in any ehBpAsingtRIéddtive: cobdecttive dmind8cidd? or 28. [0060] According
to anot her enbodi nent, the antibody of the Invention binds specifically to

CSF- 1R and conprises aofthd sequencegstentingihdrasitiors4d anddinishing in pgbidion

conpri ses the CDRs as t f i~.» the sequence starting in position 45
and finishing in posi tsgﬁ)f#%p[@;@'%@ NO 2, the sequence starting in

position 66 and finishppthd Sedq@siide startihg iBfpotitfar 66 MAdiniHing in position
87 of SEQ {D NO:2,
- of the sequence starting in position 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



t he sequence starting in position 117 and finishing in position 126 of SEQ
| D NO 2. [0061] According to another enbodi nent, the antibody of the

| nvent i orwpiznehstigéci fically to CSF- 1R and conpri ses a PATERRI0S/00E33 on,
wherein said variable region conprises the CDRs as set forth in : the
sequence starting in position 44 and finishing in position 56 of SEQ ID
NG 4, the sequence starting in positib‘h 66 and finishing in position 76 of

SEQ ID NO 4 and the se T in position 109 and finishing in
position 117 of SEQ | Dgtlg?%c??)%&??%ccor di ng to anot her enbodi nent, the

anti body of the Inventobnhéi selpuerpecistarting! in positioh- IR7aaddc finjshirgesna
variabl e region, wherein said variable reqgion conprises the three CDRs as
set forth in SEQ | D NCBOSI{Qn 1?@,""%1@“@@)63] Accordi ng to anot her

enbodi ment, the antibo f IRV, | i ki i it

2009/ 112245PCT/ EP2009/ g%tf%ssé‘%e”s?%esg?ﬂ"@g? @?gﬁ@"c%g?riﬂf@hsﬁ'%%% psition,

vari abl e region, whereb@ of&EQVANG@R, e regi on conprises the three CDRs as

set forth in SEQ ID NGs; 14, 15, and %.6. .LOOG@) A%éorgi n% t o anot her

embodi ment, the anti bofftherseduencaaiaitingin mosiionSR andifitishing fMHPESECAR and

conprises a variable regi nghHy said variable region conprises the
PSR

three CDRs set forth in 17, 18, and 19. [0065] According to
anot her enbodi ment, t her afitthbosggueEncehstartingsim ipwsitlwinn d69 sared ifinistdhg yint o

CSF- 1R and conprises a _var.i able regi erein said variable region
conprises the three CDRSS! 9”3«3? ‘?f?ffl:ﬁqpn’\lmg ID NGs: 20, 21, and 22. [0066]
Accor di [@@lsm RSBy asbadigter (refchitid RRANodIMEME thaV aRtibedy bbmlge

specifica to CSF-"1IR and conprises a variable region, wherein sai
vari abl e regilonestiombirsssspdeificatly ée QIR Raandeompased:in SEQ | D NOs: 23,

Fnventi on binds Sfilc 17 Svarh iR HRTerARY coir S A B S P EERL g %,
wherein said variabl e fgaheRdeMPTicHESohdearidifge §&IR8teR irf &hef @FdUDp idT SEQ
I D NOs: 26, 27, and 28.
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
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



[0068] In preferred enbodi nents, the said variable region further conprises
one, nore preferably two, even nore preferably three and definitely

pr ef er ablWyofRemv1124amewor k regi on, and nore preferably hREREPERI/NT3HSed
herein, a "human FR' is a franework region that is at |east 75 % honol ogous
to the franmework region of a natural I¥ occurring human anti body. [0069]
According to one preferred enbodi nment 15t he anti body of the Invention binds

speci ficall y.%ér)]ec%'llgzl?o%-cl%yﬁ& agﬁ]gﬁlﬁ%gr:i abl e regi on, wherein the

vari abl e regi cofrpri Ses an am no a Sequence as set forth in SEQ ID

NO 6. [0070] I|n aiyror eapleaiseohedCBROedlateed, , intbperadéntlyoftgrmobne hendthegnt i on
bi nds specifically to CSF-1R and conprises a variable region, wherein the
variabl e region is as &dhergspup of thesEGR psRet &t 1071] 1 n another preferred

enbodi ment, the antibody ofgth [ A nds i) %é%/ -1R and
conprises a variable regi ont,htev\ﬁgé%lrgé% ﬁg&t@\% 62%08@%?%2!}1% E@%@d 1733
21 vari abl e regi on conposiiers Sdrof8EQADaAOR,sequence as set forth in SEQ ID

NGO 9. [0072] In another nore preferred enmbodi nent, the énti(gg,dé5 of the
I nvention binds speci f1 cal | {et §e@gnceR siAling oifp PPEIEIEN 280 AN AnishiRgiiBn,

wherein the variable rﬁ&éiﬁ(@n b?éﬁ’%?@tlﬁfﬁgi‘aha SEQ ID NGO 9. [0073] In
. T

anot her enbodi nent, the anti bo 0 e I'nvention binds specifically to
CSF- 1R and conpri ses two vatheabtquereg stastinghiermositiarhd 1Vaandifingshiegiions

Feqi ons. compri si ny t hePRBAE 26 CRBIBHIPIE: the sequence starting in
position 45 and finishjyng in position 54 of SEQ ID NO 2, -the sequence
starting in position 66 and finishing in position 87 of SEQ ID NGO 2 and

-t he sequence st afi)i ngat regsbsine COR Selented,f indepandentiynfrpos onecanather,of SEQ

'D NG 2; in the group of the CDR 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 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.



(ii1) variable regions conprising the CDR as set forth in : the sequence
starting in position 44 and finishing in position 56 of SEQ ID NO 4, -the
sequence WO2a20WM4sn position 66 and finishing in positiPEH/EPGSIBED | D
NO 4 and t he sequence starting in position 109 and finishing in
position 117 of SEQ ID NO 4; variable regions conprising the three CDRs set
forth in SEQ 1D NOs: 11, 12, and 13; &riable regions conprising the three

CDRs set . farth in SEQ |ID 14 1 6; i.abl ' | Si
tho. t rriD04BbrRetdraiq arihasceiringtpefl e aatBENG b gne Rl Bk oo
conpri sing t hghddifly FRTSEIR odrid donSfiged 2,Ng5:4 24}, 524ndaBder 2inorar i abl e
regions conprising the three CDRs set forth in SEQ ID NOs: 23, 24, and 25
WO 2009/ 11224rierabhy2d O Re selestexh indepgndeatly {imre onegrsiiers opghegragpt he

three CDRs se r in SEQ LD.NOs: 26, 27 and 28. [0074] According to a
preferred em%fJﬁgreé[?B q%ﬁeﬁgﬂftﬁb%dy of the Invention binds specifically to
CSF- 1R and conprises :tHd segquéndes btartrid ablppsitivnl #5.anthfrighihgsial fogidohabl e

region conprises : the CDR as set forth in the sequence starting in
position 45 and fi ni shPAGISEQHIIN®@ 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,

- the sequence starting in position 44 and finishing in position
56 of SEQ ID NO4,

- 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 inl position
117 of SEQ ID NO:4.

[0041] 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,



the CDR as set forth in the sequence starting in position 66 and finishing
in position 87 of SEQID NGO 2 and the CDR as set forth in the sequence
starting WO 2pegi1ed4dn 117 and finishing in position 126 @CTSEQPDOIEY 2; and
(ii) a second variable region, wherein said variable region conprises : the
CDR as set forth in the sequence starting in position 44 and finishing in
position 56 of SEQ ID NO 4, the CDR ak/ set forth in the sequence starting

in position 66 and finjishing in position 76 of 1D N e.%)Ras
set forth in the 'sequeW@eS%‘ﬁéﬁﬂqenﬁtaﬂP%&PP?@H”%@%W?@P?&H%&'H
position 117 of SEQ | Bydgy 4 g97\ﬁj):4@\ccor ding to a preferred enbodi nent,
the anti body of the Invention binds specifically to CSE-1R and conpri ses :

(i) a variable region thengequsneg staginchineposiiirg 189 ang fipishing innp PD NOCs:

11, 12, and 13, and (ij),a | able.region conprising the three CDRs as set
forth in SEQ I D NGs: ),7 9‘5%@1@9{@'4['0076] According to a preferred

enbodi npBlp] tACHRBINGPREY oRE EBRfbIJIVBRE, T e DirtibbdyPesi friecahlention GShddR and
conprises :" (i) a variable region conprising the three CDRs as set forth in
SEQ | D NGs: Ishecif®allurid QSF-tahandi comprises (ihpt least 9nerCOFBPMSNAA AR t hree
COFs 22 53 A SR 55 oy S Py 26
or (i) at least one CDR comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 14, 15 or 16.
[0043] 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: 11, 12, 13,
14, 15 or 16.
[0044] According to a 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: 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 (ii) at least one CDR comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 20, 21 or 22.



WO 2009/ 112245PCT/ EP2009/ 001733 23 specifically to CSF-1R and conprises :
(i) a variable region conprising the three CDRs as set forth in SEQ | D NGs:
23, 24, amO20®/11203d (ii) a variable region conprising tRETHERR@/HOOCDBRE as set
forth in SEQ ID NGs: 26, 27, and 28. [0078] According to a preferred

enbodi nent, the anti body of the Invention binds specifically to CSF-1R and
conprises : (i) a variable region as ¥t forth in SEQID NO 6 and (ii) a

vari ablg.regi . set for ' - : r @i .

or et or MO ERAGAERETYq ol BopuhBphce oaliidy, of RS PBBuoR, Binds,
CSF- 1R and cospoifieadly | to( CBFa1Reany -condprisesaat fddst dregiCIDRceomprisinggan t he
CDR as set forth in the sequence starting in position 45 and finishing in
posi ti on 54 AMBRECH sqauenceras spiosh igeany apewfiSERHP Nasudled &ttt ng
in position Q?%%?pogégishing in position 87 of SEQID NO 2 and the CDR as
set forth in € sequénce starting in position 117 and finishing in

posi ti qoos@p AtcdrERg B NBe? prefacred enbadirnght, -theaantibedy ablther eyeation

comprising - 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: 17, 18, 19, 20, 21 or 22.

[0051] 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: 17, 18 or 19; or (ii) at least one CDR as set forth
in any one of SEQ ID NOs: 20, 21 or 22. | |

[0052] According to another embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises at least one CDR set forth in any

~one of SEQ ID NOs: 17, 18, 19, 20, 21 or 22. |

[0053] 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: 17, 18, 19, 20,
21 or 22.

[0054] 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: 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



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 WO 2p@gi1ei4dn 66 and finishing in position 76 of PEE@PR@®ING743 and t he
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 enbodi nent, the
anti body of the | nvention binds speC|19caIIy to CSF- 1R and conprises (i) a

neavy- chai n VG IBILER. fRTNY ShNEutle (| b P ETR. il da'bhn A SCO

I D NGs: 11, 1 and (I € region conpris

the three CDI%n)aSnéQif SEQUD NOsSBQ) 24 IRGS; ok 4i) étﬂea@tndné-@DFRQﬁ%dt fécthor d| ng
t o anot her enbodi nent, the ant i bo%of the Invention binds specifically to

CSF- 1R and coRANYsere of PES H MRs:daidd g abI e regl on WO

2009/ 1 400 n rh in
e A
conpri si ng t hepddificztly GORESES] Fsehdfcmihﬁdmses ﬁﬁ@aﬂﬂm\KEDR&s st foahdn any
[0082] According to_another enbodi nen t he anti body of the Invention binds

speci fical |y 0 eEPELRIRNPE A 4s €S ?6)2_é°ﬁ3§vy chain vari abl e regr on

conpris h @I%Eq f and
(i) a qu ggi -Sﬁ%}ﬁﬁ@arl a éel%rréegﬁ%ar?o%h{bdrc{@éﬁg ﬂthIa yﬁﬁmé’%&’)@ as set Port h
in SEQ | D NGsbind$é, spetificatigd t28CIFRI0R3andcanpliises 20 3 4r 6f and exvesnbuatenent ,

t he anti body of .the Invention binds s ecrflcal C ses
(1) & ooy cfef waﬁar 6 (RS Epeniotls B ais Al SEGHONGF NS hrab 48 o

| i ght-chain ke region as set forth in SEQ ID NO 9. [0084] Accordl ng

t o anot her pr erred enbodi ment, the antibody of the Invention binds

speci f i [0860) AccasirglRo aanbther emird%i‘rmevﬁret’rm antbody sf Rhec bnqentisasbind6i ) a
vari abl e regions F rrgr I%he CDR as. set forﬁ%rn t he se uence startr ng
in position 43Pl 51 B cPMiisER Bf Vasiayle Jeie™  WHRESIBoRaIde

forth in the W@G@grah%tﬁmésﬁhemhg%sf&fanﬁl in :
- the sequence starting in position 45 and finishing in position
54 of SEQ ID NO:2, B
- the sequence starting in position 66 and finishing in position
87 of SEQ ID NO:2 and
- the sequence starting in position 117 and finishing in position
126 of SEQ ID NO:2.

[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



finishing in position 87 of SEQID NG 2 and the CDR set forth in the
sequence starting in position 117 and finishing in position 126 of SEQ ID
NO 2; andw(Qi2009/1d224ar i abl e regi on conprising : the CDR s®CTEF2Q8/0D¥Y33 he
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 N@ and the CDR set forth in the

Mo 4. [ooss] METIANEE G STIRmAnE P Bel A g RO B oSt  Che
I nvention bi nglsiZNeeédibadonprisesGRE-thRACDRS a8 seefofth IMSEGE ID NOst B4 Fv
conprises : WD 2009/ 112245PCT/ EP2009/ 001733 25 (ii)a variable region

conprising t ht5,tate#6.CDRs as set forth in SEQ ID NOs: 14, 15, and 16.

{ nvont | OGR! RARSReHh 7 el BhitideieRE B8 BBk} IR, ohBEr,

conprises : gpecifically to CSF-1R and comprises a variable region, wherein said
variable region comprises the three CDRs set forth in SEQ ID NOs: 17, 18,
and 19.

[0065] 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: 20,

21, and 22.

[0066] 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: 23,
24, and 25.

[0067] 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: 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



(i) a variable region conprising the three CDRs as set forth in SEQ I D NGs:
17, 18, and 19, and (ii) a variable region conprising the three CDRs as set
forth in wWaQeopid@s: 20, 21, and 22. [0087] Accordi ng t@Campeéneoseferred
enbodi nent, the antibody of the Invention binds specifically to CSF-1R and
Is a scFv, wherein said scFv conprises (i) a variable region conprising the
three CDRs as set forth in SEQ ID Nos2123, 24, and 25, and (ii) a variable

regi on conpri r f.or ' Q 6 and
28. [0088] Ac§%%'é¢89§n &%%rgég?@h ée)(‘rﬁ%gghgr%ﬁ ,a%geewﬁ g“ﬁs'/i%% Bt he
I nventi on bi n§®:8pecifically to CSF-1R and is a scFv wher ein sal d scFv

conprises : 0)a variable region as set forth in QIDNOG6 and (ii)a
vari abl 07y aregthgéfnorr@rptrﬁferr@dﬁqbpdmwtgthq @@@deA@fdbﬁdW@“tQ? ingsher

preferred erboghgrally ISELRuM LahBiedd e kB 8> G ElE by 10

CSF-1R and is efein sal conpri ses . hea

vari abl e regi variaepegishng as stehfbﬁDR SEQ I’D)NUIQI n the sequence st art| ng in
position 45 and finishing in position NO 2, the CDR set forth

in the E’é’&g&n@ea%@t&@f ueﬁbbqunﬁag.the@n@@darﬂf thpgngﬁnw PWdﬁo“sqqqlftﬁ@"X?toof SEQ
2
{PNa 2 and LESFGR ﬁ%ﬂgﬁQ@%@?ﬁ@%@%@&né%ér\eﬂgm&vm% r8Giohd? and

are, independently from one another, selected in the group of

(i) variable regions comprising 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 and
- the sequence starting in position 117 and finishing in
position 126 of SEQ ID NO:2; )

(i)  variable regions comprising the CDR 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;

(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



(it) alight-chain variable region conprising : the CDR set forth in the
sequence starting in position 44 and finishing in position 56 of SEQ ID
NO 4, thew@DR%Be245orth in the sequence starting in posiPCIToR2@8/0a17d3
finishing in position 76 of SEQ ID NO 4 and WO

2009/ 112245PCT/ EP2009/ 001733 26 the CDR set forth in the sequence starting
in position 109 and finishing in posi22on 117 of SEQ I D NO 4. [0090]

bi nds speci 11 cal 19T o (bl S BRSEing i ot EERs Set off A SRece"

(i) a heavy-chain varij@Ned: 28 on aHenP8.i sing the three CDRs as set forth in
SEQ ID NGs: 11, 12, and 13, and (ii) a light-chain variable region
conpr i si0Ag4} hacearding ttorprafereast embodiment, drgantibady of the Inventigrdbings

[ nvent i on bi rEtSAPRPERT R SHEFARERI" C°2 scrv: wherein said seFv
conprises : (1)a (heavyaGiftivariebld ®gicn, agérelh saidvariabigrdgion tompeisebRs as
set forth in SEQID NGs: 17, 18, and 19, and . o )
- the CDR as set forth in the sequence starting in position 45
and finishing in position 54 of SEQ ID NO:2,
- the CDR as set forth in the sequence starting in position 66
énd 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 second variable region, wherein said variable region
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



(ti)a light-chain variable region conprising the three CDRs as set forth in
SEQ ID NGs: 20, 21, and 22. [0092] According to another preferred

enbodi merWwQ 20091122351 body of the Invention binds specifi ®arigp2e09/00383 1R and
is a scFv, wherein said scFv conprises : (i) a heavy-chain variable region
conprising the three CDRs as set forth in SEQ I D NGs: 23, 24, and 25, and
(ii) alight- chain vari abl e region codrising the three CDRs as set forth

in SEQIDNCB 093 Accordlngtoam)re preferred

enbodi ment , Céﬂﬁq Méﬂﬁ %%@J"? 6% - bi nds specifically to CSF-1R and

is a scFv, \Aherel Sa'Q\l%Qlﬁﬁlé??@?bhscﬁﬁnpnéih tthe fhpay \CORSI 45 et ifgRhenr egi on
as set forth in SEQ ID NO 6 and he |ight-chain variable region as set

forth in SEQ I D NO 9. $EQaD bies 2324, pne2d; aed enbodi ment, the scFv is
provi ded wherein | east one. am.no aci d.i.s t a 5 [ t.g Tabl e
D and Table 2) e i AR 0o (RimbsiTaie “hted KRS 360 ity IR RO 6
and 9. In a definitel yspeefeNs 287RgdhAg28. t he human antibody is provided
wherein all the am no acid depi cted in Table 1 and Table.?2

subst i t[00€8] (Aecewdifintp &dretasrad embgdimentaghe apfibagy ef the w@vean%sr%b@éim
et o s ST BhAGoR BT henti on e 19 1O Aot
2009/ 112245PCT/ ER009/ §QangBleZrégion as set forth in SEQ ID NO:6 and
(i) a variable region as set forth in SEQ ID NO:8.
| [0079] According to a preferred embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises :
(i) a heavy-chain variable region comprising :
- the CDR as set forth in the sequence starting in position 45
and finishing in position 54 of SEQ ID NO:2,
- the CDR as set forth in the sequence starting in 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 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



bi nds specifically to CSF-1R and conprises the heavy chain as set forth in
SEQ ID NGO 2. [0095] According to another preferred enbodi nent, the anti body
of the | WerbIN2BSnds specifically to CSF-1R and conpr PEEEPRING/0DI7ght chai n
as set forth in SEQ ID NO 4. [0096] According to a nore preferred

enbodi nent, the anti body of the Invention binds specifically to CSF-1R and
conpri ses the heavy chain as set fort®24in SEQID NO 2 and the light chain

ebodi ment - (HRMBRTEANS Thiee KRR AsrtsiRnb HasE R NGRL AT, TeheBaS R ana
conpri ses twoarrt?ggxé FdtRlchairRartaiehagion ddingiihg théPirdeanoRE R éétQBFthCha' n

as set forth in his particular antibody will be nanmed CXl 1G5
t hr oughout t hie $ﬁ@§@r1NC)§p§Dr Zﬁa,tc‘rlmﬂ]22{ 0098] According to anot her preferred

enbodi resent inventio | at es,, t o _a.hunman

epect 11 DLPRY AeTarE: fabliet efhaifioRhh el pRuBHALR kA tiph a8hgs: egi on
conprising : ﬁ&l@aﬂya@ eSF-iRr éhd'dbrhb@sésew@% dih'fa'iﬁ\@ahﬁb@ﬁéélbﬁn 45
and finishing in position 54 of SEQ I as set forth in the

sequence st armmgnangpﬁbguthraﬁwc@?e@@ setrfpgth. IngSEﬁ) FodN®@s0A382408NERD,1 D
Fini shing 1| n BECTD g st} beliatlp Rien i REsTod 174 rbf  ORRE e dPred .
regi on conpriigi $BQ: D KOe: Q:@I?Qasamagsf orth in the sequence starting in
position 44 and finishing in posrtron 56 of SEQ | D NO 4
[0083] According to a preferred embodiment, the antibody of the Invention binds
specifically to CSF-1R and comprises (i) a heavy-chain variable region as
set forth in SEQ ID NO:6 and (ii) a light-chain variable region as set forth in
SEQ ID NO:9.
[0084] 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 variable regions comprising :
- the CDR as 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 sfarting 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



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 WO 2p@gi1ei4dn 109 and finishing in position 117 SCTSPQOVOONG: 4.

[ 0099] According to another enbodi nent, the present invention relates to an
human anti body, that specifically binds to CSF-1R, conprising : (i)a
heavy-chai n variabl e regi on conprisingdthe three CDRs as WO

2009/ 112245PCT/ EP2009/ 001733, 28 set forth i EQ. 1D .11, 12, d 13,
and (ii)a |ight -cﬁgi n %é’ﬁ”&gi% r?@gr‘oﬁ?ﬁ)’{?BHﬂlF‘Bs‘iﬁﬁquﬁ%%F{éeai:ﬁﬁﬁ fgdhsB;
forth in SEQ ID NGs: 14gqlfp Neiyl 145 15[ @R4A@, According to anot her

enbodi nent, the present invention relates to an human antibody, that
speci f i [0ABBY ActcardingtocCsrothRr peefepedsémbodingént, thenantigodihaf thes mieslbios

i i Si the,.th t f h i SEQO |, 17, .18, d
167 anaSCIT) | Binfe skt CRFa IR el 4 SR h Ml BN RAIE SE Y (oBI IS e set
forth in SEQ ID N@: 28, vahbléRegitd coPpAdihg HeofHie8 CHRs2EOSRE forth in

enbodi ment, the present inventioh relates t0 an human anti body, that
specifically binds to EBQ IRNQebf.i18, @gd:19,iahda heavy- chai n vari abl e

regi on comprisingghhe LR Se DREgRh SShphShb e uiES BRYES P roRf in"
SEQ ID NOs: 20, 21, and 22.
[0087] 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 variable region comprising the three CDRs as set forth in
| SEQ ID NOs: 23, 24, and 25, and
(i) a variable region comprising the three CDRs as set forth in
SEQ ID NOs: 26, 27, and 28.
[0088] According to a more preferred embodiment, the antibddy of the Invention
binds specifically to CSF-1R and is a scFv, wherein said scFv comprises :
(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



(i1) alight-chain variable region conprising the three CDRs as set forth
in SEQ I D NOs: 26, 27, and 28. [0102] According to a preferred enbodi nent,
t he presanod 200wige4son rel ates to an human anti body, thaPCIFEPeéopioeerB3y bi nds
to CSF-1R, conprising : (i) the heavy-chain variable region set forth
in SEQID NO 6 and (i1) the light-chain variable region set forth in
SEQID NO9. In a nore preferred enbodd nent, the human antibody is provided

wherein at |east one apgin id Js,sulstitu I and
Table 2) within the a oegﬁae%fé’a‘ﬂéﬁgﬁeésql’gﬁ"é%ff’ﬁ@ﬁ%@é%ﬁaﬁgaaédand 9.
In a even nore p_referrﬁ,qsﬁm‘gqqirj&monthﬁ BHSEQ AMNGpady i s provided wherein
all the amno acid depicted’in Table 1 and Table 2 are substituted

(accor di0f§0} cAdeastimgito amethgaprefeppdembedimerd, Hid aotikedokhukiyestian set
fsg[)tsP i It Bt ISES t}{rqgsl\lgpgglgg%?m% c§fﬁ"?4 R a]ﬁdSISE g slcl%mhesergf?lsééi& %QFE; rc%ﬁ%rfs%@ :
' (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.
[0091] 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 three CDRs as
set forth in SEQ ID NOs: 17, 18, and 19, and
(ii) a light-chain variable region comprising the three CDRs as set
forth in SEQ ID NOs: 20, 21, and 22.
[0092] 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 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
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[0097]
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[0099]
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binds specifically to CSF-1R and comprises the heavy chain as set forth in
SEQ ID NO:2.
According to another preferred embodiment, the antibody of the Invention
binds specifically to CSF-1R and comprises the light chain as set forth in
SEQ ID NO:4.
According to a more preferred embodiment, the antibody of the Invention
binds specifically to CSF-1R and comprises the heavy chain as set forth in
SEQ ID NO:2 and the light chain as set forth in SEQ ID NO:4.
According to an even more preferred embodiment, the antibody of the
Invention binds specifically to CSF-1R and comprises two heavy chains as
set forth in SEQ ID NO:2 and two light chain as set forth in SEQ 1D NO:4.
This particular antibody will be named CXIIG6 throughout the present
application.
According to another preferred embodiment, the present invention relates
to a human antibody, that specifically binds to CSF-1R, comprising:
(i) a heavy-chain variable region comprising :
- the CDR as set forth in the sequence starting in position 45
and finishing in position 54 of SEQ ID NO:2,
- the CDR as set forth in the sequence starting in 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 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.
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
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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.
[00100] 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
set forth in SEQ ID NOs: 17, 18, and 19, and
(i) a light-chain variable region comprising the three CDRs as set
' forth in SEQ ID NOs: 20, 21, and 22.
[0101] According to another embodiment, the present invention relates to an
human antibody, that specifically binds to CSF-1R, comprising : -
(i) a heavy-chain variable region comprising the three CDRs as
set forth in SEQ ID NOs: 23, 24, and 25, and
(i)  alight-chain variable region comprising the three CDRs as set
forth in SEQ ID NOs: 26, 27, and 28.
[0102] According to a preferred embodiment, the present invention relates to an
human antibody, that specifically binds to CSF-1R, comprising :
(i) the heavy-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
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Table 2
SEQ ID NO:9 | Position | Preferred substitution
9
13
17
18
27
28
40
43
45
48
49
53
55
56
70
71
72
74
76
80
84
85
90
100
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[0103] The antibody, more specifically the human antibody, according to the
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invention may be of different isotypes, such as igG, IgA, IgM or IgE. In a
preferred embodiment the antibody, more specifically the human antibody,
according to the invention is an IgG.
in a related embodiment, the human antibody comprises a modified or
unmodified constant region of a human IgGl, 1gG2, 1gG3 or IgG4. In a
preferred embodiment, the constant region is human IgG1 or IgG4, which
may optionally be modified to enhance or decrease certain properties.
In the case of IgG1, modifications to the constant region, particularly the
‘hinge or CH2 region, may increase or decrease effector function, including
ADCC and/or CDC activity. In other embodiments, an IgG2 constant
region is modified to decrease antibody-antigen aggregate formation. In
the case of IgG4, modifications to the constant region, particularly the
hinge region, may reduce the formation of half-antibodies.
The desired binding affinity may be retained even though one or more of
the amino acids in the antibody are mutated. These variants have at least
one amino acid in the antibody replaced by a different residue. According
to another embodiment, the present invention provides an antibody that
specifically binds to CSF1 as above described in which at least one of the
amino acid comprised in the CDR(s) is consérvatively substituted.

Conservative substitutions are shown in Table 3.

Table 3

Original Amino

More preferred conservative
substitution

Preferred conservative

Acid substitution

LRI =T Qoo ooz | = | >
e = (O 2 | » oo [/ <
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Original Amino Preferred conservative More preferred conservative
Acid substitution substitution
P A A
S T T
T V,S S
W Y,F Y
Y W,F T,8S F
\% LM,F, A L

[0107] The present invention also relates to a process of modifying the antibody
of the invention by affinity maturation.

[0108] As used herein, “affinity maturation” refers to the substitution of one or
more amino acid comprised in one or more CDRs, said substitution
resulting in an improvement in the affinity of the antibody to CSF-1R,
compared to a parent antibody which does. not possess those
substitution(s). Affinity maturation processes are known in the art. See for
example methods disclosed in MARKS, et al. By-passing immunization:
building high affinity human antibodies by chain shuffling. Biotechnology .
1992, vol.10, no.7, p.779-83. ; BARBAS, et al. In vitro evolution of a
neutralizing human antibody to human immunodeficiency virus type 1 to
enhance affinity and broaden strain cross-reactivity. Proceedings of the
National Academy of Sciences of the United States of America. 1994,
vol.91, no.9, p.3809-13. ; SCHIER. Identification of functional and
structural amino-acid residues by parsimonious mutagenésis. Gene. 1996,
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
maturation. 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
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least 80%, preferably at least 85%, more preferably at least 90%, and
even more preferably at least 98% homologous to the amino acid
sequence of the previously described antibody.
In another embodiment, the antibody according to the invention
specifically binds to more than one epitope. For example, the antibody
according to the invention may bind to two different epitopes of CSF-1R.
Alternatively, the antibody according to the invention can be able to bind to
CSF-1R and to another molecule. As used herein, antibodies that
specifically bind to more than one epitope can be cross-linked antibodies.
For example, an antibody can be coupled to avidin, the other to biotin.
Cross-linked antibodies may be made using any convenient cross-linking
methods well known in the art. Techniques for generating bispecific
antibodies from antibody fragments have also been described, see for
example BRENNAN, et al. Preparation of bispecific antibodies by
chemical recombination of monoclonal immunoglobulin G1 fragments.
Science. 1985, vol.229, no.4708, p.81-3. and SHALABY, et al.
Development of humanized bispecific antibodies reactive with cytotoxic
lymphocytes and tumor cells overexpressing the HER2 protooncogene.
The Journal of experimental medicine. 1992, vol.175, no.1, p.217-25.
KOSTELNY, et al. Formation of a bispecific antibody by the use of leucine
zippers. J. immunol.. 1992, vol.148, no.5, p.1547-33. .
According to a preferred embodiment, the antibody that specifically binds
to more than one epitope according to the invention is a diabody.
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. .
The antibody according to the invention may be glycosylated or non-
glycosylated. ‘
As used herein, the term "glycosylation" refers to the presence of

carbohydrate units that are covalently attached to the antibody.
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In another embodiment, the antibody according to the invention is
conjugated to a radiosensitizer agent, a receptor and/or a cytotoxic agent
As used herein, the term "radiosensitizer" refers to a molecule that makes
cells more sensitive to radiation therapy. Radiosensitizer includes, but are
not limited to, metronidazole, misonidazole, desmethylmisonidazole,
pimonidazole, etanidazole, nimorazole, mitomycin C, RSU 1069, SR 4233,
E09, RB 6145, nicotinamide, 5-bromodeoxyuridine (BUdR), 5-
iododeoxyuridine(lUdR), bromodeoxycytidine, fluorodeoxyuridine (FUdR),
hydroxyurea and cisplatin.
As used herein, the term “receptor” refers to a compound able to
specifically bind to a ligand. According to a preferred embodiment of the
invention, the receptor is biotin. '
As used herein, the term cytoxic agent refers to a compound that is
directly toxic to cells, preventing their reproduction or growth. According to
a preferred embodiment, the cytotoxic agent used in the context of the
present invention is chosen from the group comprising cancer therapeutic
agent, toxin (e. g., an enzymatically active toxin of bacterial, fungal, plant
or animal origin, or fragments thereof), or a radioactive isotope.

In another embodiment, the antibody according to the invention is

‘conjugated to a labelling agent

As used herein, "a labelling agent" refers to a detectable compound. The
labelling agent may be detectable by itself (e. g., radioisotope labels or
fluorescent labels) or, in the case of an enzymatic label, may catalyze
chemical modification of a substrate compound which is detectable.

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

“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
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activated in situ) or on an imidoester, via addition on an unsaturated
carbonyl group, by reductive amination, nucleophilic substitution on a
saturated carbon atom or on a heteroatom, by reaction on aromatic cycles,
In particular, coupling may be done using homobifunctional or
heterobifunctional cross-linking reagents. Homobifunctional cross linkers
including glutaraldehyde, succinic acid and bis-imidoester like DMS
(dimethyl suberimidate) can be used to couple amine groups which may
be present on the various moieties. Numerous examples are given in
HERMANSON. Bioconjugate techniques. Academic press, 1996. p.118-
228. which are well known by those of the art. Heterobifunctional cross
linkers include those having both amine reactive and sulfhydryl-reactive
groups, carbonyl-reactive and sulfhydryl-reactive groups and sulfhydryl-
reactive groups and photoreactive linkers. Suitable heterobifunctional
cross-linkers are, for example, described in HERMANSON. Bioconjugate
techniques. Academic press, 1996. p.229-285. . Examples are, for
example, SPDP (N-succinimidyl 3-(2-pyridyldithio) propionate), SMBP
(succinimidyl-4-(p-maleirhidophenyl) butyrate), SMPT
(succinimidyloxycarbony|--methyl-(-2-pyridyldithio) toluene), MBS (m-
maleimidobenzoyl-N-hydroxysuccinimide ester), SIAB (N-succinimidyl (4
iodoacetyl) aminobenzoate), GMBS (y-maleimidobutyryloxy) succinimide
ester), SIAX (succinimidyl-6- iodoacetyl amino hexonate, SIAC
(succinimidyl-4-iodoacetyl amino  methyl), NPIA  (p-nitrophenyl
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

[0125]

nucleic acid sequence coding the antibody of the invention.

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
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single and double stranded DNA, single and double stranded RNA, and
hybrid molecules that have both mixtures of single and doublé stranded
DNA and RNA. Further, the polynucleotides of the present invehtion may
have one or more modified nucleotides.
According to a preferred embodiment of the invention, the nucleic acid
sequence according to the invention is comprised in a vector.
The vector can be of plasmid or viral origin and can, where appropriate, be
combined with one or more substances which improve the transfectional
efficiency and/or stability of the vector. These substances are widely
documented in the literature which is available to the skilled person (see,
for example, FELGNER, et al. Cationic liposome mediated transfection.
Proceedings of the Western Pharmacology Society. 1989, vol.32, p.115-
21. ; HODGSON, et al. Virosomes: cationic liposomes enhance retroviral
transduction. Nature biofechnology. 1996, vol.14, no.3, p.339-42. ; REMY,
et al. Gene transfer with a series of lipophilic DNA-binding molecules.
Bioconjugate chemistry. 1994, vol.5, no.6, p.647-54. ). By way of non-
limiting illustration, the substances can be' polymers, lipids, in particular
cationic lipids, liposomes, nuclear proteins or neutral lipids. These
substances can be used alone or in combination. A combination which can
be envisaged is that of a recombinant plasmid vector which is combined
with cationic lipids (DOGS, DC-CHOL, spermine-chol, spermidine-chol,
etc.), lysophospholipides (for example Hexadecylphosphocholine) and
neutral lipids (DOPE).
According to a preferred 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.
The choice of the plasmids which can be used within the context of the
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
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formati on of dérddreathatoregiiestion is initiated in a producer cell and/or a host cell (for
example, the ColE1 origin will be chosen for a plasmid which is intended to
be produced in E. coli and the oriP/EBNA1 system will be chosen if it
desired that the plasmid should be self-replicating in a mammalian host
cell, LUPTON, et al. Mapping genetic elements of Epstein-Barr virus that
facilitate extrachromosomal persistence of Epstein-Barr virus-derived
plasmids in human cells. Molecular and cellular biology. 1985, vol.5,
no.10, p.2533-42. ; YATES, et al. Stable replication of plasmids derived
from Epstein-Barr virus in various mammalian cells. Mature. 1985, vol.313,
no.6005, p.812-5. ). The pIasmfd can additionally comprise a selection
gene which enables the transfected cells to be selected or identified
(complementation of an auxotrophic mutation, gene encoding resistance
to an antibiotic, etc.). Naturally, the plasmid can contain additional
elements which improve its maintenance and/or its stability in a given cell
(cer sequence, which promotes maintenance of a plasmid in monomeric
form ( SUMMERS, et al. Multimerization of high copy number plasmids
causes instability: ColE1 encodes a determinant essential for plasmid
monomerization and stability. Cel. 1984, vol.36, no.4, p.1097-103. ,
sequences for integration into the cell genome).

[0130] With regard to a viral vector, it is possible to envisage 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
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substitution veclerslantd Mdthéds Qo Prddude such vectors are fully described in
European patents EP 83286 A and EP 206920 A , as well as in SUTTER, -
et al. Nonreplicating vaccinia vector efficiently expresses recombinant
genes. Proc. Natl. Acad. Sci. U.S.A.. 1992, vol.89, no.22, p.10847-51. .
According to a more preferred embodiment, the nucleic acid sequence
according to the invention may be inserted in deletion I, II, Ill, IV, V and VI
of the MVA vector and even more preferably in deletion IIl ( MEYER, et al.
Mapping of deletions in the genome of the highly attenuated vaccinia virus
MVA and their influence on virulence. The Journal of general virology.
1991, vol.72, no.Pt5, p.1031-8. ; SUTTER, et al. A recombinant vector
derived from the host range-restricted and highly attenuated MVA strain of
vaccinia virus stimulates protective immunity in mice to influenza virus.
Vaccine. 1994, vol.12, no.11, p.1032-40. ).

[0132] Retroviruses have the property of infecting, and in most cases integrating
into, dividing cells and in this regard are particularly appropriate for use in
relation to cancer. A recombinant retrovirus according to the invention
generally contains the LTR sequences, an encapsidation region and the
nucleotide sequence according to the invention, which is placed under the
control of the retroviral LTR or of an internal promoter such as those
described below. The recombinant retrovirus can be derived from a
retrovirus of any origin (murine, primate, feline, human, etc.) and in
particular from the MoMuLV (Moloney murine leukemia 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
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or part of at least one region which is essential for replication and which is
selected from the E1, E2, E4 and L1-L5 regions in order to avoid the.
véctoi' being propagated within the host organism or the environment. A
deletion of the E1 region is preferred. However, it can be combined with
(an)other modification(s)-/deletion(s) affecting, in particular, all or part of
the E2, E4 and/or L1-L5 regions, to the extent that the defective essential
functions are complemented in trans by means of a complementing cell
line and/or a helper virus. In this respect, it is possible to use second-
generation vectors of the state of the art (see, for example, international
applications WO 94/28152 and WO 97/04119 ). By way of illustration,
deletion of the major part of the E1 region and of the E4 transcription unit
is very particularly advantageous. For the purpose of increasing the
cloning capacities, the adenoviral vector can additionally lack all or part of
the non-essential E3 region. According to another alternative, it is possible
to make use of a minimal adenoviral vector which retains the sequences
which are essential for encapsidation, namely the 5’ and 3' ITRs (Inverted
Terminal Repeat), and the encapsidation region. vThe various adenoviral
vectors, and the techniques for preparing them, are known (see, for
example, GRAHAM, et al. Methods in molecular biology. Edited by
MURREY. The human press inc, 1991. p.109-128. ).

Furthermore, the origin of the adenoviral vector according to the invention
can vary both from the point of view of the species and from the point of
view of the serotype. The vector can be derived from the genom‘e of an
adenovirus of human or animal (canine, avian, 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-| 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. ;
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JOUVENNE, et al. Cloning, physical mapping and cross-hybridization of
the canine adenovirus types 1 and 2 genomes. Gene. 1987, vol.60, no.1,
p.21-8. ; MITTAL, et al. Development of a bovine adenovirus type 3-based
expression vector. The Journal of general virology. 1995, vol.76, no.Pt 1,
p.93-102. ). However, preference will be given to an adenoviral vector of
human origin which is préferably derived from a serotype C- adenovirus, in
particular a type 2 or 5 serotype C adenovirus.

The term “replication-competent” as used herein refers to a viral vector
capable of replicating in a host cell in the absence of any trans-
complementation.

According to a preferred embodiment of the invention, the replication
competent vector is a replication competent adenoviral vector. These
replication competent adenoviral vectors are well known by the one skilled
in the art. Among these, adenoviral vectors deleted in the E1b regioh
coding the 55kD P53 inhibitor, as in the ONYX-015 virus ( BISCHOFF, et
al. An adenovirus mutant that replicates selectively in p53-deficient human
tumor cells. Science. 1996, vol.274, no.5286, p.373-6. ; He HEISE, et al.
An adenovirus E1A mutant that demonstrates potent and selective
systemic anti-tumoral effiéacy. Nature Medicine. 2000, vol.6, no.10,
p.1134-9. ; WO 94/18992 ), are particularly preferred. Accordingly, this
virus can be used to selectively infect and kil p53-deficient neoplastic
cells. A person of ordinary skill in the art can also mutate and disrupt the
p53 inhibitor gene in adenovirus 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.
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[0137] An adenoviral vector according to the present invention can be generated
in vitro in Escherichia coli (E. col) by ligation or homologous
recombination (see, for example, international application WO 96/17070 )
or else by recombination in a complementing cell line.

[0138] According to a preferred embodiment of the invention, the vector further
comprises the elements necessary for the expression of the antibody
according to the invention.

[0139] The elements necessary for the expression consist of all the elements
which enable the nucleic acid sequence to be transcribed into RNA and
the mRNA to be translated into polypeptide. These elements comprise, in
particular, a promoter which may be regulable or constitutive. Naturally,
the promoter is suited to the chosen vector and the host cell. Examples
which may be mentioned are the eukaryotic promoters of the PGK
(phosphoglycerate kinase), MT (metallothionein; MCIVOR. Human purine
nucleoside phosphorylase and adenosine deaminase: gene transfer into
cultured cells and murine hematopoietic stem cells by using recombinant
amphotropic retroviruses. Molecular and cellular biology. 1987, vol.7, no.2,
p.838-46. ), a-1 antitrypsin, CFTR, surfactant, immunoglobulin, actin (
TABIN, et al. Adaptation of a retrovirus as a eucaryotic vector transmitting
the herpes simplex virus thymidine kinase gene. Molecular and cellular
biclogy. 1982, vol.2, no.4, p.426-36. ) and SRa ( TAKEBE, et al. SR alpha
promoter: an efficient and versatile mammalian cDNA expression system
composed of the simian virus 40 early promoter and the R-U5 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 virus
(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
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expression and therapy mediated by recombinant adenoviruses containing
the DF3/MUC1 promoter. The Journal of clinical investigation. 1995,
vol.96, no.6, p.2775-82. ), of the CEA (standing for carcinoma embryonic
antigen) gene, which is overexpressed in colon cancers ( SCHREWE, et
al. Cloning of the complete gene for carcinoembryonic antigen: analysis of
its promoter indicates a region conveying cell type-specific expression.
Molecular and cellular biology. 1990, vol.10, no.6, p.2738-48. ) of the
tyrosinase gene, which is overexpressed in melanomas ( VILE, et al. Use
of tissue-specific expression of the herpes simplex virus thymidine kinase
gene to inhibit growth of established murine melanomas following direct
intratumoral injection of DNA. Cancer res.. 1993, vol.53, no.17, p.3860-4.
), of the ERBB-2 gene, which is overexpressed in breast and pancreatic
cancers ( HARRIS, et al. Gene therapy for cancer using tumour-specific
prodrug activation. Gene therapy. 1994, vol.1, no.3, p.170-5. ) and of the
a-fetoprotein gene, which is overexpressed in liver cancers ( KANAI, et al.
In vivo gene therapy for alpha-fetoprotein-producing hepatoceliular
carcinoma by adenovirus-mediated transfer of cytosine deaminase gene.
Cancer res.. 1997, vol.57, no.3, p.461-5. ). The cytomegalovirus (CMV)
early promoter is very particularly preferred.
However, when a vector deriving from a Vaccinia Virus (as for example an
MVA vector) is used, the promoter of the thymidine kinase 7.5K gene and
the pH5R promoter are particularly preferred.
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.
The recombinant vector according to the invention can also comprise one

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



[0112] According to a preferred enbodi nent, the antibody that specifically
bi nds to nore than one epitope according to the invention is a di abody.
[0113] Acwordiaig2246 anot her preferred enbodi nent, the aRCITHEPAPINONEB3
specifically binds to nore than one epitope according to the invention is a
| i near anti body as described in ZAPATA, et al. Engineering linear F(ab')2
fragments for efficient production in4%scherichia coli and enhanced

t.‘ | - f - - - . N - - . - | R .
087" bo° “SaEpITTE bRy, At Br SRR b8 UelE R0 Solulbtzir, sBébifng
gl ycosyl at ed amd noegemnins ydgents. Flod libjdctdtsleuadnitistration, ahfortedation in
"glycosylation" refers to the presence of carbohydrate units that ar
covalent 1y atRASRIS. (ONBAKCAN PhRRONIC S METURITEHIEHET Msyob fopuaed 33
[0116] In anofphet;RidadLd®itn o AGItRIYseRRIGURFSPEFA) (Boyidert Q/%ghﬂ?é%ﬂé LAg is

conjugated to a radi osensitizer agent, a receptor yt ot oxi ¢ agent
[0117] As usethehéka)i fornt hehitkr cari rzediresendtitutedeat theftime ofo usenwlitbcahe t hat
makes cells nore sensictj.iI ve to radiation therapy. Radi osensitizer includes,
but are not |®#RRORAAIGINYRN: oni dazol e, ni soni dazol e, desnet hyl ni soni dazol e,
pi noni d ’ fed@RPifye P A< rRlatBs | @V4 ! Kit Gof 48%Pris 838, EO9,
RB 6145@%:7&??%:%%2, SI-Y)erormdeoxyuriadi ne (BUJR), 5-B§H % ﬁa 46

i ododeoxyur i dphathadERticabcompdsiiione e dntieody,| aidumikio aaid istiquence iRR,

hydr oxyurea and .cispl atin., [D118] As use erein, the term"receptor”
refers to a cﬁ%ﬁehﬂgc%“@ tp&ggﬁ%\]ﬁ'ﬂo@a 0 (E\ ﬂ&omoé'nﬁicﬂér_ﬁt&réﬁccor ding to a
prefer rEﬁA‘BTbRQ'JE%@t hé&feirl e t&ENdoPipoUME of ARERISYT rdisteRi tot & Mheldpel®k As
used hetein, the termcytoxic agent refers to a conpound that is directly
toxi c to cel | somppune@ndprafaebly tem cdocen therapeyticoagant ae@oeampgund a

preferred enbaodinent, the. cytotoxic agent  us %ﬁi n the context of the

present i nyen??gﬁFﬁnsthEﬁE?saérﬁpéPfSﬁé?ﬂ% n%s&utﬁecgg ?I sing cancer therapeutic
agent, fopgo) ABcording 30 £'préfddd @mbodifient etHeoxhRco thsrapenti@lagdritnigal ,
pl ant or ani mal orlfg or fragments thereof), or a radioactive 1sotope.

[0120] | ndanocmﬁier‘em:blgﬂhﬁfg’fp,uptd@@ﬁiﬁﬁ@)&@ﬁ@?ﬁﬁdi@?ﬁ%%b@i”ﬂ%@hﬂiz@ﬁ is
Cefbre o a aNanRPdlicls CEoRBERondneARvER:G (BT Bicin * tytiBEhioRdeRa°r

itself (e. g.AdRradli ofElabrAGatidbel Aldera f | imiamed)y, | Aehtyzuaab,i nAlirttacase
of an enzymatic | abel, may catal yze chem cal nodification of a substrate
conpound whi ctPersetiexedt Risodiump1minalevylinig Asicki Anastiezeler Mpepiaihat ed"
means that the _.anfi {n he d i a l.Li:ngy agent
are coval entl g‘r'@;&%’ggﬂ}é&%%‘ﬂ )’yﬂférﬁ'ﬁ%@. (%%%@g%fa%%vg?@ht% ﬁI k'ﬁgﬁré%@ @’s to
coupl i ng t hr opgdenieaTtibxidef uAQastima(Bevasimanalopt iAzaaitidiney Bevabizumab,
internmediary use of a cross |inker or ot hermacti Vﬂt)i ng agent és_ee for

exanpl e HERVARSERIOtEND BRfeRAATIE. Cachpatfuées e gsar gggotecanThe

oty % “CCOLRRAGIAE CANRIbORR, ORCRIe P tiggat, CRhE

on an acti vat Cyclephmephangdelp (Clofdrabineg t Bisfarex (Clofarabine), Clolar
(Clofarabine), Cyclophosphamide, Cytarabine, Cytosar-U (Cytarabine),
Cytoxan (Cyclophosphamide), Dacogen (Decitabine), Dasatinib,
Decitabine, 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,



WO 2009/ 112245PCT/ EP2009/ 001733 34 activated in situ) or on an imdoester,
via addition on an unsaturated carbonyl group, by reductive am nation,

nucl eophiwpDcoexI2245t ut i on on a saturated carbon at om or POI/ER2098/08Y735t om by
reaction on aromatic cycles, In particular, coupling may be done using
honobi functi onal or heterobifunctional cross-1inking reagents.

Horobi f unctional cross |inkers includéhg gl ut ar al dehyde, succinic acid and
bi s-i m doest j et hyl 101 dat se am ne
groups whi che'ltrrlxjalllfé ga'gr‘vssgr%tﬂgﬁt?’theé#ﬁﬁi %gm?@ﬁ@hlgﬁ?ﬁer g%é&éggl#ﬁ gs are
gi ven i n HERNOXS§dNidR 0 Beingat @ dracitabiag eblydisurdende), pGhssvecl IPhatimb118-
228. which are well known by those of the art. Heterobifunctjonal cross

li nkers incl UMesyRieHescentty Usastugrmad) rdyeamtjn (horotegan fyergehlpedet.i ve

1 b . I i . f - o ! ;
e ek e e g

het er obi f unctlixabepilareydgembrk ¢ixabapitond)p Keexifend (Raldxifene bhdirochlbEREANSON.
Bi oconj ugate techni ques. Academ c press, 2

. p. - o | ,
for exanpl e, @Waws(PcaJif@ﬁmmy|La%atlatbpﬁt9qg§lai5t i%pﬁggm%ﬁx&%zg BP

i ni m dvi-4- (p- i-i.dankhenv . but Vi - ,
(Succi ni m dyi e pARIRRICERRTEY Acdl idkrsd  [Blorubicin  Hydrpehjgride

(mmal ei m dobelnipoybdmbs),hydiposysiat c Cytarathnes s thethazblatBbrie\- (Ternorolomige), (4
Ry T e e
(succi ni m dydn,08REe Wkt eidRHlale) NABufBidbiRRIEE T aridplongst at o).
O her exanpl es are useful to couple car oLy rate-containing nolecules (e.g.
env gl ycopr otEomsylation), bodNetanabire, sulNeasay | r €aytloplkospiaumisie),Ex digkaar
et PO BISRL  PSh P 00 SO
3-2(2-pyridyl édysg)a O OR4lipla¥A! aphefthxel] O BatlitzAes ONBuHin StaBiRERET

enbodi nent, the pr sg t I'nvention relates to a nucleic acid sequence coding
t he anti body Nanoparticleyentioomuldt®dres] Ralfetrainn " rid@nitinoumabd s dtarapdas”

refers to a |jnear enge of nucl eoti des. .The, nucl eotides are either a
linear sequen rgpp%@ﬂ;ri BIARIAYY i@@ébcefﬁatﬂyrygbemaﬁ%mle%?rin&grg,xegr a
m xture of bopRodrATPIFatIR-AQ! yg;@b%h depidiihdl heGiomban), ORaldiefepeesent
invention include WO 2009/112245PCT/ EP2009/ 001733 35 single and double

st randed DNA, Hydroghtorided Redinid gianatideanid@ia Ritxanh(fRituximab),eRifusisnahat

pol ynucl cot i aagegse nd EPASEE T AGRHB) o HED "nevedie ofostire. notTidy |
nucl eoti des. (BHsiihi)c SeflenvalcoPawlee{(PAIER dSKembslgi (TRIY), Sunititb iMalend,i on,
the nucleic acid seguence according to the invention is_conprised in a

vect or. [0127Putemé (Subitipib Malates Synevianéhhalidemider.alaler Tamexiaa Citrate.wher e
el ecti onal S e (CtelaBIR)y TaRe, oA AR BhceIP TGRS | o

are widely d bt%ﬁe?,méélgnéi(l\lﬁotaiibxéram hadiRarelpiTadtere Oddetasdd), | ed
person (see, for exanple, FELGNER, et al. Catjionic_|iposone nediated

transf ect i on. Temegasdi(fgsagolamidels s enozoiipides ol R)SISItnes.y . Thakponid
.32, p.115 Sy ; l.. : ol a NI Y : h
Vol 325 15 ahe AELSA ol \HEGROTOB GG IARHAONERAE o

p-33g- 43- ; REMJ| d)telcah Ky droChlveidel arms'rgﬁr (Vérhbiralireas), é‘sas?JzUnmbp' Hiirisemox

DNA- bi ndi ng npl ecu] es. Bi oconj Ugate chemi stry. 1994, vol. no. 6, p,647-54.
). By way of yEenicn] iexide). |T|ydf§U?t? sk aratinik ht%mls%%)ah/@&'b&ag?wuawryaé),s,
lipids, in payLi ar Lonk anl i py | : uc tei

neutral i pi d{s/%'c%ﬁgse(ggglg?@mgbgé (F:Néigi% 8 uge a %Hgnorl\}i%ﬁfngg%i najtalélgﬂ.é A
conbi nati on wCaedtabing), Sivecarde@®exsazdxaneoHydrackdanide)nddiegrioagriAtid,ect or

e b P g bR ety P 1
Hexadecpgéegﬁznbe&%ma 8) a 2prLroREl r@r}nbbbwﬁ&«a 6PGRE) invgﬁm]tgéceeﬁﬁ;onuadt 0 a

preferr odi nent>, the cationic I1pids which can be used in the present
i nventi on ar euséfal dmtthenfreatmentdsf deserinass decreRs®ds4% dighesphamate, a

preferably pcTG0, [0129] The chqice of  the 1 ds_whi ch can be used

b thin the ContiExive,pesRaogn secaror maees FERNsE  PRESINERS BBT 58! ng
vectors and/ oipPr@Sel 8hipialige S (Fdribd)) 08ABHAIMTAASKELE, ! PRAGIUMANGIN {O
the skilled p rso)g and, V\:fl‘hyﬁ Ia n& erc%f them are avaﬁ’a% commerci al ly,
it is also possible to construct themor to nodify them using the

t echni ques of genetic mani pul ati on. Exanpl es which rmay be nmentioned are the

pl asm ds which are derived from pBR322 (G bco BRL), pUC (G bco BRL),
pBl uescri pt



WO 2009/ 112245PCT/ EP2009/ 001733 36 (Stratagene), pREP4, pCEP4 (Invitrogene)
or p Poly ( LATHE, et al. Plasm d and bacteri ophage vectors for excision of
i ntact inserne/11@&38e. 1987, vol .57, no.2-3, p.193-201. pCTRP00LIBY, a
plasm d which is used in the context of the present invention contains an
origin of replication which ensures that replication is initiated in a
producer cell and/or a host cell (for4@xanple, the ColEl origin will be

chosen for a plasm.d which is.i.ntend o be, produced i . CO| | t he
or 1 P/ EBNAL sy @IERONIN (OMd eppiragah el PAGoRiEe e o8 frocf; é@%@gf’d be
sel f-replicat emaoumn@ntmﬁeabipﬁasﬁﬁéﬁat@e!é chbsEH GhbmethelgrolM pdurngrigieget i ¢
el ements of ERSteI n-Barr virus that facilitate extrachronosonal persistence

of Epst ei n- Baflengrengiede(Fosemax, adrasinan Mivan RDel IEfidrepatec u(Ridrens),

ce 1 ler 5 olgauee PRSP pchefEs T TPl gl
manmmal i an cel AgtondRW/GalcilAB5 Tikarorta, (Skelid0and Zdddrohic hcidTiReplassni d

can additionally caonprise a selection gene which enables the transfected
cells to be sép@etdd Adecarde: it9 i 2dMeEdnetsrsd Bmbeadisterin thexaERMsi is

mut ati on, gen odi esi gtanc an LALAati c, . Nat , the
pl asm d can c(éerh al%n ag'g)l iong\e el g"?éﬁ?s \Melrls}@hnlglﬁgr ovéglbglgénn%i ntg]@ént%é

and/ or its stie@rdddxifehs/pregiavian Apedlal)(are) tasesyifence, whi ch pronotes

mai nt enance_of a plasmd in nmononeric form ( SUMMVERS, et al.

wul ti melG31241 | Bacoing inaretper sadimgnhdhe déesaidavention: rgiates 49 thexyiser
encodes a det 1 [ ' Al ] { i Lhity.
Col 1 1084, o, B bR Bt hRcelnaciB RTlencB IR TEEE the Brfihateitival V.
cel | genone) . cdrtipd8itiokdrithe ddtasfdpdrts aceondirig teethteoinvention $omibestréatend

envi sage a vector which is derjved froma poxvirus (vagccjni irys, in
barti ol ar ML ssARRS BERORRIRY (G eE Norass asieRnBRbarNIY. SudhPibease
retrovirus, f r Vi, U f Nt | ARGk R3Misolishiis or
from an adenoé‘?@h&%@sggtlsaétrédﬁ\% rlﬁrgﬁé?t to?s poé’ﬁgﬁaéthséo&ggzp%epl |sédeqitshgn
conpet ent or hgpgarediom, def piinant vi oal veedondary Pr ehgpenpaeativyrdidisen,gi ven

to using a vector which does not integrate. In this respect, adenpviral
vector s and vEMRGHYTRRITON dOy e BbI FECSRGY SEHES JFERSRStS AR D o
virus and Wpsé’}fr@y,vﬁu%}hdgﬁﬁérﬂ)%h%dié’ dfsdias88| (/s drpide BpRdronsed, hreRigs ent
invention. [0131] 'According 'to a preferred enbodi ment, the viral vector

according to rtemal Yaiup®O0Yehap 245ROTYEPEPIOY, Oohede liveri rdisgaseon(rdpatices
froma Mdified Vaccini,a,Virus Ankar WA) .. MWWA vectprs and t hpds to
produce such 9¥EP Y%tr%‘?@’_)f ul | U&éscr38@&°F%ﬂ”'é8\d§p_eaf{gf@’&%ﬂﬁ@@”é@‘f@é A and
EP 206920 A, @gste¥Bblost), bRdrigeFRep@Vatitin t%ﬁﬁ%rbﬁﬁté@iﬁﬁﬁ%ﬂﬂ%éd%@t or

efficiently expresses reconbinant genes. Proc.” Natl. Acad. Sci
1992, vol . 89, heparin, afcoloi47and . heretliiesy ddisgases o(ostaagemesiserimperiecta,

enbodi ment, the nucleic. acid sequence acgording.to : i nvent i be
inserted in d ?@Pﬂﬁt'qu,”as’l , oﬁep, °R§?S’v %?igogﬁmgﬁ'é’t h'bﬁ%)&%%tg%} ogp_an?l'gyen
nor e pref er abgysddiatéal @hthoarthlitis (aMdEYRBunfitoid! artNBne periefonel ediséase,i n t he
genonme of the highly attenuated vaccinia virus MVA and their influence on

vi rul ence. Thiébrppgrdysplasia,gnséeraPagetrodisggse. 1991, vol . 72, no.Pt5, p.1031-8.

o2 Ao B RO e A R TG e oo

stimul ates pr@tmétém&)ddowm Vicleit Btidesddquenat| tienvectur, the phéaericeaticdl994,
vol .12, no.11, p.1032-40.). [0132] Retroviruses have the property of
infecting, an@PTRORYSH dbe« of Rataacayrding & tha iAventien der the Eeatment: hi s
regard are paptigULALY ARNIORELAYE [fatiRgod LRURLT ADdifeREIRET suth
reconbi nant retrovirus according to the invention generally conftains the
LTR sequencesdiseasescappridetbutare egi iimiteddotsecomegdtivets ppadykepnthmopathy
according to the invention, which is placed unger, the control of the
retroviral LTHRSSNaYE arAithitiss najanky Gr SPORAYYIS; hodBiterSs cr FYROFE 0w,
The reconbi na i n jved:fr Vi f igin
(mur i no. pr i nepe B RoBBIG T ARk ciBtad Hith | AR bFer aRBesRl 2
(Mol oney nur i peostheeticejvird lvosershg, ddfthddiveitissus aliseasesujuvenile rthetimatoid
murine retrovirus,. (FQR29). It is propagated in an encapsidation cell Iine
whi ch is abl eaFBr'%p%%}m‘ﬁqq AYritige Sg’ﬁm'cpwpyﬁeﬁyf alosys &J-E a@dor env
whi ch are reqyj iti6 0 j j L&l hel B | 4k are
described in H?gj%ﬁ}étﬁrgtg U?‘gé’&%q{% Sg%qﬂeg% %&@%Aﬁ}nﬁggﬁﬁﬁd%@%
retroviral vector according to the invention can contain nodifications, in
particular in the LTRs (replacenent of the pronoter region with a
eukaryotic pronoter) or the encapsidation region (replacenent with a

het er ol ogous encapsi dation region, for exanple the VL30 type) (see US

= — A o~ N PN NA NS Y o o o o o o



[0134] Furthernore, the origin of the adenoviral vector according to the

i nvention can vary both fromthe point of view of the species and fromthe
poi nt of WOewifl224ie serotype. The vector can be deri ve@#CrEpaomiel’genone of
an adenovirus of human or animal (canine, avian, bovine, nurine, ovine,
porcine, siman, etc.) origin or froma hybrid V\:hl ch conpri ses adenovir al
genone fragrrents of at least two difféfent origins. Mre particular nmention

may be made o V- es iGN he DAV
adenovi rus of&'ggggﬁcﬁéﬂ%m%%% fd%trﬁ%%%ﬂ&b%kl%)é gﬂ ac?grﬁgt/&?u ‘3&' bg'\%ggr?ggorl gin
( ZAKHARCHUK, (ee% Gibhn'Bhydissae; maiigdratvendolig)p! adiipsies didiseasle, egethitio p
syndrone (EDS-76) adenovirus DNA. Archives of vi rology . 1993, vol. 128,

no. 1-2, p. 171associatep Wity ganulgmaigyise depeglitis) dﬂﬂﬁt@”‘eﬁﬁ@!’ﬁ skinr cepdigions

endonucl ease an Vi

Jour nal of ge@?@t%?ﬁ%l E’gﬁﬁg 1%@&)@%'8 é&%lrﬁgﬁ[ﬁ% %étﬁggpégg %/uld_%gs
JOUVENNE, et @tzerth ordengatitiély sinflammatopy nlgngndmyarses{dﬂybohtw zpttlnmnarf/ t he
cani ne adenovirus types 1 and 2 genones 1987, 21- 8.

VO
. M TTAL, et Brosiseyve3asppigpisisos %5"56’@ neb@(ﬂ'éhﬂkﬂrtﬁmt‘?@@“t@ bé’sbi'EP"@Qg)r essi on
vector. The J; r o] I 102.
VS honever . pitipfithatBly $EREr Rlsesldiiherddietrte; réfl Aodratt reipflict:-

ori gin whi ch nenapttﬁjtﬂaraimlﬂarrmtloxﬁd dtheroszlezesist gpsteic adsaditisr (tesmporal

particul ar at 2 or 5 serotype C adenovirus 013 The term
'replication-@ g’ﬂkﬁ/@'ﬁf‘ g8l y asterifis, ef%ary@tslér saqtgﬁ% wdoéYartFéE'tsor”%%‘ﬂ%?ol e of
replicating i it i Rs t e n.
p 9 | RafalaRi d%@é% Wééj?-ﬁ] d@ﬁ%l&%?fb%#e ‘frﬁ{f@ SRR %Hr%hﬁé?

[0136] According to a erre ment o ntion,
replication cmmesmlcw;tamgutls raeqrept;lhgaglbmernlonpphm heocbvéahminleiBct or .

These replication conpetent adenP i vect ors lﬂ t he one
SkiThed [n ¢ e, BRseata navaabulifeeic vabEulls ahdertidaomatt kessalp
regi on codi ngy g jiggkD é’éﬁcét@h' Giée%rse as rhac.tdgﬁ Xé&-@at(d)ﬁusd(se%'sgg"d:':
et al. An adenovirus nutant that repl |cat es seleCtively 1n p53-deficient

human t unor c@'ha@'opﬁagenaetlvat@% symdtorﬂé4(Mﬁ<$)52&ﬁ4lt mrees- stills; digeas®, SE, et
al. An adenovhrus A mut . ant t enpnstr at,es tent .and sel ective
'%%t? f%'&tf

systeni c antiT8¢HEP f’g%cf*t'iccécw aég'ﬁe gwgtlc%.olprgnawo bylgary
p.1134-9. ; V%&‘bbt@%rbsu@ ehétahgiu@ula@tdmmﬁu@éw g@ﬂtls ATg86 di MBhbetehi S

virus can be used to selectively infect and kil 3-defici ent neopl astic
celI's. A per shiellts,driashienojo's khynoiditis.t Geavest dtﬁ@tﬁlsal sulliiple mcteranis @MS). upt

t he p53 i nhi bjt ne in ad nQvi ru ot her vi ruse or

establi shed (CUIATRAATS AdSROOTV! vARUShaSyerinadie: n andoh RebebfRai ng
region can al sRei$mEA6H, GBodbestireds sptdrofkent i on. For exanpl e, Del ta24
virus which is a nutant adenovirus carrying a 24 base pair deletion in the

E1A regi0d®3] Aceording:to another sinbediment ihg Presednvrntionsrelaipg de ithey UsRe Ro

pat hway pr odu C o no. 1,
pat ey produensankiigth) AIEaBHERSebihelbfon R RE5: 478 BhartShedcal
bind to Rb Teenmpbsition drahe ikitedfl geartDbctdrdingitaatie Mventon $or thiel théataserity Rb
in anormal cell. However, if Rb is inactivated and the cell becones

neopl astic, DefeaXeris no |onger inhibited. Instead, the mutant virus

BT CohBeE AR g, L ¥es 1ol TR B, o i3, Yt timiteg, 1o
the present iagemsdaroinonata, xeiriesel adedocarciidma, adrehatb@ticahcarcinamag|E.

coli) by Ii gatl on _or honol| ogous reconhi nati on (see far exanpl e
i nt er nat i onal akEpliiced FHRINAMD6ANZRIABYC SArdNemay\basAlQdHFHENOHI| ha%@'

conpl ement i ngegel leahdifgmal 015Hhc AR doBtiddng, PIFbAEASHAEDrERBIL! the

i nvention, t h& vector TUrt her conprises the elenents essary t He

expressi on of retrtmdanoll tnadginamaor dnigyorealt Icarchmmat i amom[eﬁd:[ﬂﬂ]ca?bmomaarrent S

necessary for th @K’e Si on consi st. of al t eI enments whi ch, enabl«ﬁ t he
t

nucl ei ¢ acid g@'@tﬁ!ﬁe Ve crlnSarsinema; ntf%I aﬁé“t"?u%mﬁﬂ{\lAgtatS‘ bé&€
translated !“%é?rcﬁ&i A 'h@ﬁ atotefgre! e%ﬂ&nsomhtrﬁs rtpﬂﬁ”da?&ﬂn%hwa
pronot er whic e regul abl e or constitutive. the promoter is
suited to thelrmlaeqadhehaécd;arcmandatIbptdmamgcrelclarcnﬁmanaplmedmﬂarytcataryuobm

t d th Kk t t f. th PGK I t
i nase) . T (TESNGi: RrEiaree. USSR SATER G TR R BO S RRSR b y1 ase

and adenosi ”eogte%éllnaél‘hncgﬁ@e s8R ekel| rHa‘PCIﬁHHé”@\ﬂeSteldlén@%rHi‘ﬁ'bh@

hemat opoi etic stemcells by using reconbi nant amphotropic retroviruses.

Mol ecul ar and cel lul ar bi ol ogy. 1987, vol.7, no.2, p.838-46. ), a-1
antitrypsin, CFTR surfactant, innunoglobulin, actin ( TABIN, et al.
Adaptation of a retrovirus as a eucaryotic vector transmtting the herpes
5|nplex V|rus thyntdlne klnase gene. Mol ecul ar and ceIIuIar blology 1982,

APNIS NS ~NT~ — g ge—— g— . ~~ N e



expression and therapy nedi ated by reconbi nant adenoviruses containing the
DF3/ MJUC1 pronoter. The Journal of clinical investigation. 1995, vol. 96,

no. 6, p. 2¥0320@211245 of the CEA (standing for carci noma @GHMPRIMVOHIERS i gen)

gene, which is overexpressed in colon cancers ( SCHREWE, et al. doning of
the conpl ete gene for carcinoenbryonic_antigen: analysis of its pronoter

i ndi cates a region conveying cell typ&lspecific expression. Mlecular and

thich 15 over Dsidaal kel Carghomd uBuiel Bl Eerfigma, Hrabiibib O SaR8nta 07T
expressi on of apdielithéy RefFcomap| ieatrydid Usatdtna,diendokidieale symea t Saicohad)i t

growm h of established nurine nelanomas foll ow ng direct intratunoral.
injection of ®NRY G@fednar dascicylmy3sareemas dizy. £ell pamwstra.4 granulgsitiche

ERBB- 2 gene, j S S.S ' re . pa €. C (

e 2, 950, Wil = B DR i oSN DRIE e 388

activation. GCesppitdersspyomaddukositic $ardoms, (Igukemiad. lympiaticofsardéema

a-fetoprotein gene, which is overexpressed in |liver cancers égKANAI .. et al.
r

In vivo gene {YBPAPySaEPMA)pHACHBI Y §BEIOMHr HMRPIHg SRS c@ranyigeitic
| A o e ) )

Cancer res.” SHEHME); [agRYSAE AR Ptlosial O RaRboie A HARBRIAR R

ear|y pronot esaricomeethistipaytic tyrhphbdmaprretiadroedl. sar€dma)] spiodiesesl| savvemay

vector deriving froma Vaccinia Virus (as for _exanple an MWA vector) is
used, the pro®bivialszarcerpa; Fﬁ’ﬁ‘i‘@?ﬁ@“&i@‘rﬁ%g%@l@ agRYTkIKE 'b’FE?ﬁ?OH%%rmt er
are particul r Rfn@r r 44 e Y Al&BRES t§a nor e
i ncl ude addi ?llr\lg?elﬂ @I'\ﬁeln’em %écéhu%rmﬁmggkﬁessﬂgﬁ (t)(? tghélggnf%g%gl c
aci d sequenceembodimdémty the miethodaeebrding cio thes imeentioanendirected he thest

cell. Intron sequences, secretion signal sequences,, K nuclear |ocalization
cequences. | GRS watassatis AANGH Th bpaE; BROGHN thaNSPENIs GaNedias 1ype,
transcription 1 i 0 S , C i | 88885 i i gi ns
of replicati otr)llte%rrggl Ipﬁébﬁﬁq’cwgﬁblﬁe mﬂﬁ%gg%fd#ﬁ%@g{ag?’eﬁent S&é@@@%m to
the skilled pelosdncelhmaligrancias, i ionlusiing deukanizeand, lysephemaedeadcadidng t he

pol ypeptides as ,set forth in SEQ I.D NO 5 and/or 8 areq%ﬁrghi cul arl

i I
preferred. [0'19% Gﬁﬂ?ef%cgﬁﬁ}rﬂ _ StU‘@&t%?n%?tfﬁ'or”a?ng'nQo _?ﬂ@%lntciaéﬁefzan
al so_conpri ses@Atdl cafdet, BERn LaNEr, TRESMDIcanBEe @tbrectdltdancer, DRI
possi bl e for these genes WD 2009/ 112245PCT/ EP2009/ 001733 42 to be pl aced
under the concangerppankeeatisneancaiullixesoaneesneancer(@lotha ibder dustcor gadet t e)

r o deper! TS0 o, W HoE R W BBl
I L-18, chenmokifemorsa,Catdthe Erddmettial ZhncersLvadinal Miapicker @Rd. ceHiedl

necrosis factor (TNFg@and factors acting on innate i munity and
angi ogenesi s ¢anereRladgdes capren bratrapanery, irgludingsiguieblesteroa; saficema,

inhibitor). | [.C r odj s I ec ' ccqrdi ng
to the invent gﬁgg%@ﬁ%e?q%he%ngég?&%’ nfiﬁ%ﬁge%w%gil ﬁfegé&f@% ¥ The
present invengqwamalseel ehat@s to a cell conprising the nucleic acid
sequence according to the invention. In a preferred enbodi ment, he cell

accor di 560 The Prasent i ipMentionuiuainebt sencasns anmeatbed forefraprlying dhe

inown it he. tept B0H A Gficel BRCRINGE S5 (07dcobg, SRMGARAIGE 0 |
limted to, Chreamsenttaitis cecafdaarthefdpdQticcagars, wWhidhy colmpeices dé-tdeayndritHK)

cells and many others. Sujtable additional eukaryotic cells include yeast
and ot her fun@fsaif@etiapt giepgpyilsarpethedeas abpvedisslosefates to a process for
pr oduci sgl']‘ ?H%h&%ﬁéﬁn@m@hﬁbﬁ%mg? RBNEAENA ! RBtHARYTBY Iilflr)ﬂglil‘?é:lc thiig the
cel |l actordrng the 1 nvention under conditrons permtting expression of

t he anti body efiectivenesyi ofg cytedoxiot dhagsy of r radidtheragl Iwhich neshnprisssiremundi ng
the cell. [0145].In anqlhﬁr enbadi rren;l, t he Ee ent jnvention relates to a
phar maceut i caife@iighafatiesh I Bepd iod iSHEN ArRAIEIREt slongnwith & Methad as BboNEC ei ¢
aci d sequence %EIO%Q@. vector according to the invention and a

phar maceut i ca?j y acceptable carrier. In a preferred enbodi nent, the

phar macg6i7¢ aThe opreseint | ionehtion himrtheo nponcarss aa c orgtboad dfonf imprtosiregs tthe[ 0146]
The pharnaceuti cal | cceptahle carrier is preferably .isotonic, hypotonic
or weakl y. hypBPRoRRY: ShAPRLAMAIER sissse, aBRaten e 2l ingRgeRd OSRATAY f or
exanpl e a suc S i @n,. i IHi tai

ol vent, or aainmyeRhith BlundRGERKE heal e HIAT HiRiodoneRy 4 shictte
sterile water. The pH of the pharmaceutical conposition is, in addition,
adj usted and buffered so as to neet the requirenents of use in vivo. The

pharmaceutical conposition may al so include a pharmaceutically WO
2009/ 112245PCT/ EP2009/ 001733 43



accept abl e diluent, adjuvant or excipient, as well as solubilizing,
stabilizing and preserving agents. For injectable adm nistration, a

f or mul at ie0 2009/1deR480US, nonaqueous or isotonic sol uti onPCI/EPR@PMNT7E. |t
may be provided in a single dose or in a multidose in liquid or dry
(powder, |yophilisate and the like) formwhich can be reconstituted at the
time of use with an appropriate di | uef®. [0147] The present invention also

relates, to Iy s

ant  body, o naviadt, PEehidt RIAIGHS YSEranel ™! FREa I8 et (BTRD; 1
and, (ii) a c@paerigacdtidenFeres)), sirodtdh ré:aelﬂ@d)émmmabhm&&ﬂtmnm cm:rrpound
of interest" relates to a therapeutl ¢ conpound and preferabl y.to cancer

t her apeut i c a@ embinatipn-teseel whige camprises ke-reaimant of sgid patirnt@lesg
decr ease. ]wﬁ aﬁ‘ﬁ%ﬁ{cﬂi Q@abﬁv@d CEJ ed enmbodi nent, the cancer

t herapeuti c agent” i's chosen group conprising Abraxane (Paclitaxel

Al bum nﬁosisapl i zanbthenoparbiodirentfousell af i an) ,anitbodgmofi mhé Dinamtioinci is
Hydrochl oride), Adrucil (Fluorouraci Ib Al dara () m qui Al ent uzunab,
Alinta (Penetf@MEEMAREHdMNAPE MAWRLNE iafi 8 ReTicaments 90?6?‘@ K& &5 t ant

Arimdex (An | EX&E)@ e r &M
Arseni c T$| oiﬁ%ém@\??sttalstr%&'?%lgérgum ) Ii'ﬁrz‘:%'a%lattleﬁ{l ne, Cﬁéﬁzﬁ%&%gﬁaﬂc
Bexar ot ene, Bedricezoin 2 réIatqmaemt(oﬁlmeththeamptamlmtcasaer (sl breaxste dung,

drochl ori de) t abi tin, Cet b, Gs
(Gyc ophosphainat) MNP oraEionEa. SPGPRs coptaibs ASRBPRFIEEN | hjood cal”"

C of ar abi ne S a
(Q/t oxan ( Q/cl) opﬁ%géﬁ(ﬁ%’%}de 6@1@&8%&?@@?2@%@&%& fﬁﬁ%@%ﬁ ne,

DepoCyt (Li pogastedln’@)stlaalabane@rs, [Dmcpioéﬁugrre@phamiralar@t astoiphaeh) cancer,
De hi d t |, [ Do ' d i.d
i posoney - DoSSIPOIGREERT 5 EsBes CANCeE, cRbHsial SROEH I HEL AN, RENEIRCorre,

Dox- SL (Doxoré%éérnhWrdéMroééﬁ@er%fp@r%q@@ dugt'r Hﬂ?éll bﬁdﬂyromaﬂiﬁhbhmea I ence
(Epi rubi cin Hydrochloride), Eloxatin (Oxaliplatin Emend (Aprepitant),

Epi r ubi ci n Hydf othel ofemile I:'Qellnlttahxtr@det umludmap eudriani mwcmm@cnut@rmee

Evacet (Doxorub| cin dr.ochl or| de r&% o9 omeé Evi. stla a&ga Ox]

Hydr ochl ori de? d@gg tCANEC S H ?r]g@r Etcﬁ%‘f’a) ¢ ﬁﬁréa(jﬁgf F@?SFE)

Fl uoropl ex ( Fhi Qan@st,| hcludint meurdsiabtoma @8R a1 1614644rE6 A2 I96KIA17 33
44 Fulvestrant, Gefitini'b, Gentitabi ne Hydrochloride, Gent uzunab Ozogani ci n,

Genzar (Genti camerelmqywraﬁmaﬂgnaey metanasmaor cAHamonsIcalieayicet.e) , Her ceptin

i qui ng oo AceY LI enalfB ShREEL e e ing TRY Adebistng 5o
| xempra (| Xab@ptHeom)bod@m heoeid B@:Hcs@c{meeHw wsdtbthd pharifepevticsle
(Palifermn), Lapatinib Ditosylate, Lenalidom de, Letrozole, Levulan

( Ani nol evul i nC@mAQBI(HPn plrptm)xklt m&d?qrtﬁ cawqtf}lagoéw Bie diaventirss otfe)the

Li posomal Tenozol om de Met hot r exat e, | oser
b ny et 61 SREHETHERE A 4

(Azaci tidine) zuma Ozogam cin), Nanoparticle Paclitaxel

(Paclit ﬁol] AhBodRding tabhbthee émisotivment,ithe ®résentuhwdntion reldies ao abe nse
Neosar (Cyclophospham de), Nexavar (Sorafenib Tosyl at e) Ni lotinib

Nol vadex ( Tanbkifteeanttsadyaties nueleihapisr sqamensepiieyueds!. thr Ahasmaceitical
Pacl | P b
Cactt Laxel Paghibeteh ShOME TPl oP! AeCadnaRe WOl FRGIHIGY Bl e

Pegaspar gase, ni2mutacterecdf a Blemchment ﬂrartearuog aA@t(éatsmlvatg cgncepl at i nol

(G splati n _ Ral oxj f ene rochl or Revlimd (Lenalidom de) t uxan
(Ri t uxi 1] Aceerdinglp ag%‘lﬂéf &8¢0 'W@P&ﬁﬁ@ﬂﬁ?e'ﬁéP%IOW FERLES, t° ?éz\sé’m b

Tosyl at S I

(Tal o3, sunt t il RETATY. M e B oo e Lo SR e R AR Gl e

Tal ¢, Tanoxi f eomPositiane or TéneabkiheoPHAACyacraadingelto e cmven(dﬁnl ot i thieb
drochl d T t B t T N b Taxol

(Pacti taxel ). MERUAGHE (Ghot dDRAISBIENFLAsCr thEL Ao DB BTH Y MorEmBRAast: de.

Tensirolinus, ag’g@é@@dc{o(a?h@bpéﬂéggdd@teogaﬁ aélpiyde, Totect (Dexrazoxane

Hydr ochl or i de) Topot ecan Hydrochl oride, Torisel (Tensirolinus),
Tr ast uz[012) mccemmtc( Anemmr@mbochmeme)thewmem i0ventian reléteBitodbelusee)

Vect i bi x (Panl cade BorI zom aci.tidine

Vor nost at |- Xl HEer sty TSR Ssid Eetanceotis deabberiaraieutial)

Zol edr oni ¢ ACmep%@lti‘oﬂZ%r(‘ﬂﬁ’é' RPS bt parkd ladetraing (taoltw@rmbﬁt.&q' fh - tHe0150]
According to a preferred enbodi nent of the invention the conpound useful in
the treatnent of bone mass decrease is a bi phosphonate, a selective
oestrogen receptor nodul ators (SERMs), a parathyroid hornone (PTH) (e.g.
teriparatide (Forteo)), strontiumranel ate, Denosumab or WO

2009/ 112245PCT/ EP2009/ 001733 45 cal citonin, or a conbination thereof.



[ 0152] According to another enbodinent, the present invention relates to
the use of the antibody, the nucleic acid sequence, the vector, the

phar macewWwpca®9/dda3¥position or the kit of parts accordi n§CTEPRIV/0DYTIENL i ON
for the treatnment of diseases associated to inflammation and/or

aut oi nmuni ty. Such di seases conprise $ t are not limted to seronegative
spondyloarthropathy (psoriatic arthri , ankyl osing spondylitis, reiters
syndrome, spandil RRIR'RRABYIRRAMN B} Fr@aﬁ‘h%% ;&c?ﬁénewavﬁq?ré/n heimgicipase)
prosthetic join ooseni ng, connective tiss I seases (juvenile rheunat0|d
arthritis, rhdiseadeimomr spedificadly awmflammatbqpbewerdrsbasat osus (SLE) and

| upus nephr| tis, scleroderpa, Sjogren s ndr o m xed c ve tissue
V0 200481 88b AterREeiocH 08, AR HPaE 4 Prosay IpNRntond STES FRdARyS: ¢ <)
| nfl ammat ory m%'arﬁfb%egt hel Rudlefe 418 seqiibfieasthie yAAS e bﬁaﬁﬂ'abéhﬁdal

whi ppl es di sease, arthr S associ ate granul omat ous | | eocolitis,
i nfl anmat ory aknposubonh br othe (laiutcnfl panse ambrdmg peniiie goventictut ivi thene

penphi gus vul gari ecze t| tis) nmat ory ..l un seas

ol Vool it s, BanHEeTS S prodredieanent tas: Brafiger npation] sieffes from
bronchioliti %P%Hét@rd%ntls' nflammatory renal disease (glonerulonethritis,
renal allogra rejection, renal tubular inflammuation), atherosclerosis,
syst em [@164}50®dmumste('mgnﬂmr antibodyr the swgtmtaqrblseqaeneea the vectoraytheu
arteritis, pol arterl 1S, nodosa,.. Ka tmd se

gr anul omat osi RarBIAREYtSR| GOROSHRA Y It of b p?%c%gwgf?gﬁ]% nvention

necroti sing %957%@' @ae@mphéhéd wnw $ehAs! RhowRUIPUhe, skBisaNtdridan.
cryogl obul i naenic vasculitis and other small vessel vasculitis, Behcets

di sease), nacPrefeugd a@uﬁesatqforadmmg@érﬁgn( m@udphé;glé ace i vat i bmitegndeone

Fheamat  ca,  ragrynet  paeiEERaRs O SRBRT A R B e
hepatitis, Tywolmgﬁlaabﬁltrgﬁaamédll inhSlatioas hicmatmvégmbv raﬂ1d1réat§|. Adcavding
di sease, rrul tiple sclerosis (M5), Cuillain-Barre syndrone, Addison's

di sease, and/t6r amRIgfRIRA §"ﬂ?€&ml¢éh(§h\e andibagusthe @U§|e§3yﬁahdoﬁ%quef'”(?§3§f‘e
A di t t
of the. aut i bolgroy ihe HentaEEica)' BRI by b Ky parsdeidnbie e, 120,

conposi tion Olhvéhﬁorkate Géllmé@Syewmcdlly]g to the invention for the
treatment of cancer. [0154] As used herein, the term" refers but is

canc
not |i niG168] tBh%(?éh’G'Bﬁ@t'ﬁan@aYat@kﬂlF?Jaﬁ%lm ' §EHR Aoserena, g%ﬁfr EoReatedrti cal
car ci nomas, I| I I c
car oi noma. a2l Seetel (R BREFR oaRAR (e iR DRERRL Y REDAAlIbody.
carci nong, rethel addleie! acidrseiquenee, thebvecioglthe phdrmaceytiealccwhpasition or
carci noma, fi broI anplar liver_ cell carcinoma, follicular rcj pnomas, .gi ant
cel I carci non kihehearks areending E?av‘@i IRY@Rion Ate administered q?ﬁr@“@ﬁé at
i ntraepithel I\%heﬁﬁaﬁ! | ept omani gi o carci noma, nedul | ary carci nona,
mel anoti c carcino meni gual carci noma, nesonetonephric carci noma, oat
cel | caj0dicednBor gunbumHnbepaui@bier@sagaéat tl"gal amibaxh/r isi atord , 2m@iRg to

2009/ 112245P EP2009/{ 001733 | bul |1
car ci noma, agé' ﬁ?%s‘i é‘ig E)‘%’ ?Bﬁi i é%ﬁ&c;"'@z‘fg PBFjg Vlg%ﬁ%b&ce
endoretri al S5[REBe RsaEqor i @@otélaée&sramgf RAREGH St SISerodi apdutce! |

sarcoma, granulositic sdrcoma, | mmunoblasti'c sarcoma, juxaccordi al
ost eogeni ¢ saﬂ&‘btmmé‘bpfu ¢wagsarfonming Urmtﬂaodgzsurablyefrcamrmbc(uteukﬁeahd)ioe

| ynphatic sarc ho .sar coma medul | ar ar,coma
(granul oci ticP g'a”ﬁéwgp efﬁtl%rt éer#:"l' 'té’e%r'@&'fﬁorxp?g?qugst ea{Pr@r g’ﬂ SGHALSc Ul um
cel | sarcoma (xhnlts%)t Hesyapig ﬂ‘o‘fﬁrﬁ%ﬂﬂ)lw éﬁaﬁfd)mmor%@@ﬁ@ms pasadhvects! A
sarcoma, synovi al’ sarconm, telangiectatic aud |o%©2| c sarcomm, Burkitt's

| ynphorma, Npmomwsmomrbm anfvapter plaspridsgay Recadministered in pi0§1B§r¢fed

Creat mont  of REWEREI) KBATRLE0 e, Bykitadael neech fd 66 02 Budicer i s
breast, (01679, Wl’fé?fiihe B8 bt tHeemendPaBcort My 1ol the ipVersticat ie, foaﬂﬁﬁpéatrrﬁemona

bl ood cel | mal i gnanci es, including | eukem a and | ynphoma; head and neck
cancers; gastﬁblqanéet,lﬂm meethedr er Usecblidhaginuepiidigen beasaried aUnich

cancer, colon_cancer. |n esti nal C C e I ecancer,
pancreatl c caf@@HnC '? &Y' rba?rq@epr '§§%’ gpnvgﬂicﬁ‘éaqbﬂﬁ%"a%%@% E)T}Od’gaiﬁ%g a@der;
mal i gnanci es pddistish,f GHEmGth@eapy ahdidraglirgefy)CTHEI UE@ OF Aililiisle tRBFAFEUTR,

uterine endonetrial cancers, vaginal cancer, and cervical cancer; bl adder

cancer; brain cancer, including neuroblastona sarcons, osteosarcona; and
skin cancer, including nmalignant nmel anoma or squanous cell cancer. [0155]
The present invention further concerns a nethod for inproving the treatnent
of ‘a cancer patlent whi ch |s under90|ng chenDtherapeutlc treatnent mnth a

. oy S oy



WO 2009/ 112245PCT/ EP2009/ 001733 48 oestrogen receptor nodul ators (SERM5), a
parat hyroi d hornmone (PTH) (e.g. teriparatide (Forteo)), strontiumranel ate,
Denosumalworo@alizgi4soni n, or a conbi nation thereof, whi cRCTHEPRINPVIHS33
co-treatnent of said patient along wth a method as above di scl osed. [0158]
I n anot her enbodi nent use of an anti body of the invention is contenpl ated
in the manufacture of a nedicanent fo?0 preventing or treating netastatic
cancer to bong | ' i : LGy € N | at ed
embodi ment .t RaPIEE B MeSHId Pai R T BTBLA8! Bhodd SRBRRIViohE KT oRE T T0
thyroid, prosémbedinétenatnnathedf thé angntiohl cambe precedeads or folldwet by

| eukem a or | ynphoma; head or neck cancers; gastrointestinal cancers,

i ncl udi ng esoptiabeisal datepantios: dreanotban@mbodiment Hagarerbe iptﬁ?%%‘gffiaﬂr
cancer, col or : l.ca [ V. ncer,
cancer of theﬁg§®édﬁf§%9ﬁg€g€¢?ﬁ'§d@%ﬁmﬁaprlgggaﬁ@m'i ggsgﬁ]gﬁ? H'Sdf I'era eeggeni t al
tract, includéary evafilyarfornukiteroappragriate neadiationethéralpyc gprotocols vagdnal

cancer, or cervical cancer; bl adder ncer; brain c e includin
neur obl ast oneParagmetgiawhisht 66%:9%8%3?%3 0y ﬁx%@ﬁ}?e%%%é%i EHPH‘@?%gﬂgnant

mel anoma or s L 04 o[ @ n ry enbodi nent,
t he present i%ﬁ??ﬁpﬁé%%ﬁgﬁts@??ke uséd@?ﬁt Eﬁ@ﬁlﬁ%})‘@y%%‘%e} nucl ei ¢ aci d
sequence, the vector, t%f@ﬁF%%%?ﬁ%gPreéghﬁéj?rﬁmsor'the kit of parts
accordi joaeBp Figaré nvdapicterthe spetificratainiras b CSFof RatravefecteteNitH/ 30 ek
Accordi ng to another_enbodi nent, the present invention relates to the use
of the anti bowmAb]@x*m-ei c acid sequence, the vector, the pharnaceutical
conposi {4 Of: i r otcdhag 1 @ i td i e4m

anat act162) crigiRE 2:bhofs HETMTLABANTESE | Biidif 18 Eilehbeelcor IR o
According to presthee ot AiOMIGE. t he present invention relates to the use

of the antibody, the nuclejc acid sequence, .th ector, ar maceuyti cal
conposi K148} OEP/%MF'?O‘W ttb%ﬁP@"&'@c@gﬁ‘@fge £6 SPﬁ’@Y‘? ?‘W@?ﬁrl %%ﬁ:l'ﬁﬂt EI% mAD ,
manuf acture o ' - Lieat d i ' ho6886m

associ at ed toégﬂqaﬁgFgg;ﬁg% nosfsgée%tré?léﬁéd;%l\lﬁ vrﬁ%ﬁsef%ggg?lé Eg{:‘g?g!‘ﬁg to gnot her
enbodi nent, té&epemnatantt invention relates to the use of the antibody, the
e ot il BRI el hS kT o PeERG Sl “SMRASHIARR Gho' "°
2009/ 112245?@&?@399?%P%é%&-ﬁ%éﬂwé%%w MIMP-IP ShC rBSEndeor oft rRABI NG

patient having an I nflammatory di sease, nore specifically an inflamuatory
bowel di seaseCX]IEJ|ctic cngatingandrolin (EXBG6e @M dimesams, GXIEGHr bydrdoma
invention relates to the u of the anti.bodg ttlﬂgy nucl ei ¢ aci dtsetguence,
the vector, tBWPHRARMCBEEIIN MEBRDHELAIYA CRntrelfYRrdom SpRetnatatls ding t o
the i nvERtAPNFigrd @%Wf@ﬁéﬁ%réﬁs-%a’&ﬁdhﬁﬁ 8fRiAb EX11G6 dathi dtleptypasinent
suffering fromrineumatoid arthritis. [0164] Administering the antibody, the
nucl ei ¢ aci d kingeeneeeptare haingrhomaegyhte fRfedR AN cogens hydrdemnat he
kit of parts according, to the invention may be acconplished by any neans
known to the §W?q’rln§t?'g]’ti san. Preferred routes of adm nistration include

but ar e[g¥a13] | FiHure® §RoWStREFRICTER ack BEGLENRD (SEQOIRNO PRy and eletluced
i ntranmuscul ar; - Tntranasal, sublingual, intratracheal, inhalation, ocul ar,

vaginal, and aminalacihsearancy) (B6W IBrNerdeef thenbaili@ttheavy ehainbdde, the

nucl eic acid seg nce. .t vector., t r ty ca i t1,0 t he
Gt of parts BORSTarseen it Rlan, REHRIR IR o ctolE Bkibe’ s o es)
The admi ni st r gtitledtid@scqalkaces are untdarlinedgTiee desteiction sitldesarer shewheid one
or several tines after a certain tinme interval. Desirably, the antibody,
the nucl ei ¢ aendedingddidlie, typre Thecealino taeid searaReatof dBe Vslomainei a8 or

the kit of papi %Ii@ﬁféﬁriﬂiﬂ%tﬁé he invention are admnistered 1 to 10 tines
at weekly int B Vars. '
[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



[0166] For general guidance, suitable dosage for the antibody is about

2ng/ kg to 30nmg/ kg, 0.1 ng/kg to 30 ng/kg or 0.1 ng/ kg to 10 ng/ kg body

wei ght . SMDtaisg2236sage for the vector accordi ng to thePCHEPRQOOMTIAS | eS
fromabout 104 to 1010 pfu (plaque formng units), desirably from about 105
and 108 pfu for MVA vector whereas it_varies fromabout 105 to 1013 iu
(infectious units), desirably from abdut 107 and 1012 iu for adenovirus

based vect or sed on vector plasm ds nay be adm nistered in
doses of bet V\%@Hﬁé}gggy Qh@’%g ng, advantageously between 100 pg and 2 ng.
[0167] [mes]ftmgut@ssabmhhemém@ @orsiudt pIA19768e i nvention is for the
treatnent of Tancer, the nmethod or use of the i_nvention can be carried out

i ndconj [04€6] driguie 8 shawsdhe RiRsIERANSHICERAG H@?apeut: c n})dal |ht| es (e.g.
v 200401755 AEERE ER SRR aHe HastE sl c RPN o L8 Bt fent wi th a

broader[obaspanguteanveshbmrthelmasmﬂ coristdictpMG17886. et hod of the invention
can be preceded or foll owed giaa surgical intervention. In another

enbodi ndAYYl i Tiguem 18 shpredbe %’f"df‘iﬂrlséWé’Hp #Wadfot herapy (e.g. gamm
radiati @QéPLTﬁgﬁﬁe $3's H)Wg thggti%ﬁniﬂréor%@%c’f perei17geBOr mul ate appropriate

radi at i ocol's araneters which can be used (see for
exanpl €ORBREZ igBre n¢ishbas thecblammdtmrcstmfct pad@1ai868n oncol ogy. 2nd edition.

LIPPINCOTT f De o edit
Fi gur o (182 E M%B@&hqrﬁ%ﬂg élﬁ%ﬂlb&%fhg%ﬁg%‘g‘s Vlta‘rrrl'éltq Feot Z\é\n NV E%TS c]el I's
oy mAbu@ ﬁ%%]shgmq{&ngnég?‘@(ﬂdﬁsx?eh'r@%%a% vaintd. binding to

cell - resence o 170] Figure 3 shows the
speci fi [©1BI4pcPf'<lgdee 01f7 shiowss! thenspecificShiadRalde afAlsottbhlachmantGSF tigahy

control; 'neg S ne ontr supernatant). [0171
Figure 4 shom'i@cpﬁ@'n |rBP'E"%]%$%FG§ ?W??ﬁ&:q)gg@g&géqerenti ati)on[and ]
secreti 0 I n (€7)
Cetr) PAES] PR eShal f”&‘?‘@ﬁﬁﬁﬁ@a%?“?;ﬁ"ﬁ%?ﬁoﬁzfeﬁins’?ﬁﬁgféﬁ? neg

SN means negsﬂarebom:oﬁmabmx-m&jailmmnteaaepﬁl(MM%t&))n P[ESETZE Qflrgmfélbﬂ‘lajﬁows
t he non-cross-react ot her tyrosine kinase receptors
havi ng honol ogy"'6 Q%&% %AN% éﬂ?ﬁﬁ%?&&om supernatant). [0173] Figure
6 shows the nucleic aci dM@;@(ﬁ%rngC@ISE@ICDtN@Inyyntmnd deduced amino acid
sequence ( SEQSberifiOstaRlingdf €BE-1RXrdrSfednabNMiH/BHaicalls th:mAdr CXeIGEequences

| ncl udi g d6PSTEL G4 8R0S bER 1He"wEL WUl BY denibMEaRUELEN IvERgYSNCES

are under erestriction sit S are s wn I n under |ctype
The ami no aci celkewliermresxpessiba plasimidiensoding theghll-ilgtgtbdujm\am@SF-ﬂﬁ)e

[0174] Figure 7 shows the nucleic acid sequ (SE duced
am no acid seﬁ@@ﬁ&éfaegéz?ﬁﬂ XPrepsion Q%@W@&Ceﬁ S Xﬁﬁl‘ﬁﬂ)ﬁ‘ [ﬁ(ﬁ
sequences | ncidl,AGSGRRAG Wi B ShiFurNaE CEPAR RIS 7be (LRGSR de
sequences are un |ne e restriction sites are shown in unde I ned
italic type. R8O aS;aste*ma)cnod Zd4Abehdet IGitkheGeneden),nsorapared 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



WO 2009/ 112245PCT/ EP2009/ 001733 51 highlighted in bold type. [0175] Figure
8 shows the plasm d construct pTGl7753. [0176] Figure 9 shows the plasmd
const r uctwpPPR@W7IA2As [ 0177] Figure 10 shows the plasm d ©CmEPLO001733

pOpt IVECTM [0178] Figure 11 shows the plasm d construct pTGLl7895. [0179]
Figure 12 shows the plasm d construct_pTGl7812. [0180] Figure 13 shows the
pl asm d construct pTGl7868 [0181] Fi@gre 14 shows the plasm d construct

pTGL7869. a6 S [

Porsa] B gur & oidoGh il Hlmubio i PRRAL"RAel S Washof Wit Bald PRSI )
Fi gure 17 showmerd incubated Witle 1b|hg)’aﬂetnkat|rwﬂatsdlrabd>mbhuarMﬂnum (DISFby for 30
recombi nant nurine CXl 1G5 a

the i nhi biti JRIHIC @Ilﬁfﬁﬁreowtaé%ﬁ g‘lé’{g%cﬁ'?q grrgmr "&‘f‘f%ﬁl‘a&mg@h'@t \%ﬁhShm
matri x- et al l@@@?ﬁ%@?ao WA?Q)SGI' BluBF Qr‘(ﬁﬁnt?cf) %efw&hlﬁﬁ‘ﬁv!tﬂ@%l 1G5

and chimeric for rry| ng I nventd on Specific
stai ni ng of Cskd mﬁémcuramhe@quraldﬁr@wbm/del setbyta‘rﬁuhg@xm abalyeeddjy flow
B4-800-5 cel |l line was generated by stable transfection of NIH 3T3 cells
with an expre@gPB’ﬁt'}Xr asmid encoding the full-length human CSF- 1R

Cel | - 5“r;oﬁ%@fn@@Ere%@e@XﬂE&%%éﬁbé)mt@ﬂsﬂ@Q SOrfiSared WRSoMEbI éamz)léy réﬂ@litr ect

I mmunost ai n the anti-human CSF- 1R mAbs 61701 (nouse IgG
Systens) or ZtheAEhdblt(qramf C§EH1 kindig:tedelkpurfacapafedRt Selrlsmtfgqm a:6|&Fr ols

Figure 1, r._and .m t

O G or 11 oRRATRBGERdanguSE rpdks, SrfaonbReE 1o BPT el EieBLh no
B4-800-5 cel Iy rﬁ@gﬁ%aéodwdrvr%ﬁd@md Supérnatarit!dr an liremléf/armamﬂbséhowOlS?]
Fl ow cytonmetry anal ysis showed t'hat culture supernatant from hybri doma

CXI 1G5 sel ect hoe¢fectt aiulfute Bupsooatant drom, hlriderser &Kz tinkibiepCSF-1
specificity fgIEan%l g 'FHH Ils?ﬁ-glgure 2, lower right panel), as does mAb 2-4A5-4

(lower left panel).
Localization of mAb CXIIG6 binding site.

[0190] To identify the binding site of mAb CXIIG6 on the CSF-1R, a Western blot
was performed using soluble forms of the human CSF-1R comprising

either the five extracellular immunoglobulin-like domains (Met 1 to Glu
512, R&D Systems) or only the three N-terminal immunoglobulin-iike
domains of the extracellular region of CSF-1R (Met 1 to Ser 290), both
fused at their C-terminal ends to the Fc region of a human 1gG+. A soluble
form of the EGFR fused to human IgG1 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



I nhibition of CSF-1 binding to cell-surface CSF-1R [0188] 3 x 105 THP-1
cells (human CSF- 1R-positive nonocytic |eukema cell |line) were incubated
for 30 mMWO2n0a2348 t he presence of either hybridona culPCum®2&gf0er7’aat ant s,
serumfroma naive or an anti-CSF-1R-i nmuni zed nouse (dilution 1:1000), mAb
anti - CSF- 1R 2-4A5-4 (GeneTex) or a control WD 2009/112245PCT/ EP2009/ 001733
52 rat 1gG (10 pg/nml), or no reagent53After two washes with cold PBS,

| | t ; Enl f
50 mncol | SRR, Yigdithibel Retehirkh PR IRAHET! daairyTHerkssn . | OY
10 pgi m st r eeshidedi NtoAP@Meoffthe druri@B OSMYRL rogen) . After washi ng vvlth PBS
and fixation W’tfs%é&&%&é@&gpkQoqnylg%um%ﬁ'dsﬁm' Pirldy Wan@gal yzed by Tl ow

cytonetry. {0189 escence ngar ed to cont r ol
sanpl es[0188] ethe tGSFi hAependent ﬁmrmsFrrwewddlieHbeW MINESHD gell T &R

CFigure ). WRLE e G URE e 8 e 106 SRR ecat B SR80

mAb show no efjieiioma upeimatantis ﬁamlmtarfd proringbCSEorR. FME Hamoigrdninki dfs
CSF-1 binding to THP-1 ceIIsF(Flle | ower rlght panebg) as does mAb
2-4A5-4 (1 owesolubler hyman ) CSRER i (ERR-dR1sfz imbirem 1800 SYFtAEIS Were[ 0190]

To identify dﬁ'ree i Bk |r§'\}§/ﬁ|11é)f96% I%H&Sﬁla?&n%%éallﬁlluﬁoﬁ@%feéfh | ot

was performed using so ubI conprising elther the

five ex; r acel hybridoramsupeghatants, mAbke1 ZOTHRED Qysterts) or Ghurind 2sotiRRD
Systens) or onlythethree N-termnal i nmu ulin-]jke domains of the
ext racel | ul arCQIdERIdRARs 1654 M?Nﬁ%ﬁo cellg c@ﬂ‘i“?%é@venﬂebh'ﬁ U%%gl%é?nFﬁ&f

C term nal “é§utP VB%%GE@ %?’QEB g} %Bu furk O ks %@&h@b'vﬁtﬁ Q. e dehe

EGFR fused t st ems was used a negative control.
[ 0191] HundreldumancfgSEmsumia ferent lassal wolieme adf eftOopl. W dmires vdre tincubated

el ectrophoresjs jn native conditions before tra fer t |trocel |l ul.ose
sheet and prog o ftP ?113% ErRd eREHSIR Waseayalt ﬁ'ﬁs by ?%IW {ncgpperation
c-fnms/ CSF- 1R | nouse rrAb 61701 (R&D Syst ens)
or serumfro#ﬁgg\?(eégﬁb&%%-oﬁ%%gdjw) [0192] Both sol uble forns of
t he CSHONRB4}eSeluids bumat GSFbtR adniplettdy ithdbitqor thiseproliferatignibf 81-Ni3-68F- 1R

H300, mAb 61701 or serumfr mthe ni ze No_ det ect abl |
wer e observed® stﬂ"%‘i’éﬁ@@ é‘@"%éﬁm ag ml{ljlslqe,éhg(ﬂ{gggr?g%a ﬂe signal s

super nat ant ARIEBNSRRAMMPABF nbES PBBRERS cEFiroll ure s vel |
as CSF- 1R1- 51§%Frc b%%‘gﬁgt EGFt élﬂﬂ, m%ll Cgtl ng t@hat CXI 1%681312%&_

speci fical |y meaan-/eSENMoS 3 welig). Inconoast; @ﬁ@@h@n@zemu&@at gBdwi t hi n
the three N-ter rrh\?%lcon{%ym%% SPH] Wk 20 QBR (25relshSTh &S nprroﬁisergf’l'gr? i 50 290)

of the human BZE
dose-dependent manner, showing that they were able to neutralize soluble

human CSF-1R. A

[0195] In this assay, active M-NFS-60 cell proliferation in the presence 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



Speci fic bl ockade of sol uble human CSF-1R by inAb OCI I G [0193] The

CSF- 1- dependent nurine nyeloid | eukema MNFS-60 cell line (# CRL-1838,
ATCC) waswOxee/tige4dssess the bl ocking activity of CXI 1GBCHEPROGONET33

super nat ant on human and nuri ne CSF-1R Five nanograns of sol ubl e human
CSF- 1R (CSF- 1R1-512: Fc from R&D Syste€$) were preincubated in white 96-well
m croplates with serial dilutions of t her hybridoma supernatants, mAb
61701 (R&D SyslLEMH e SR, IrBRAr, YhOWSEy88s Galrk s

cul tured overeﬁpg@'bpgﬂti%mgégéé\@gé ﬁ?gg@gpgdd\?ecrje t hen added i%@ the culture
wel | s t oget heseetdednat0? X hRE4fcetisipen weliFin196-wedl glates! ard freptadbfardd ofin 100
pl. Cultures were incubgted for 43 h at 37C and pr.qliferation

quantified byWi ﬂh%c@%&%ﬂ? 0991%? RPREreaiantssy 8\4 eIaQbT %I’.Y@%\F(H%che) .
[0194] Sol ubl &3 alag-4 i dtdTesk) ! MfAR Mti-h&hahi el

M NFS- 60 cel I@%ﬁgﬁg%ﬁrﬁ%rSF-l, g?shown)’i n the presence of

negati ve hybr26K3th(R&pPeSystems), owrningi o raj isotypetcantiodsysen seracoemr naivegG
(Figure 3; nean,+L. SEM.of 3 wells). In contrast | 1G6 brido

super nat ant a@f&d pé§ﬂ' dmRized Hﬁ&eG‘%‘)‘é?Qwﬁ é’%‘%r@%l 8‘51{ Sr @%Pg"cel I
proliferationchmpfetd CRMEIQPARERM WEBEHed 30 AMe it dliBaYithRI Qvitid] t o

neutralize solubl'e human CSF-1R [0195] In this assay, active M NFS-60 cell
prol i f erati orhumanh@Sprtsantc RANKL dRepro Te¢tondd @mndcAD e miyigspectively).

super nat ant showed that mAb CX|l 1G5 s unaple to bl ock th rj CSE- 1R
expressed by lH/YNI'—%?r@B %qrggtaghsr.@@g%or Q{TCEIr’}ﬁjﬁﬁ"ﬁewgéﬁrlwgﬁ%o#ﬁgﬁ'%%gws_ 60
proliferati Owéﬁabem&ﬁiéﬁém@vbgtbe dygerfee of deylsubiopneiifontd, dulgaement
with mAb AFS98 anti-nouse CSF- 1R (eBi oscience) resulted in a dramatic

concent r at i onsufgseaidats wese heawsted opaday 9eodtasseyad dontatalsnsnan MR 166

aybr i dormm supgr HaP@nen ELfSAGEREh (AT Shen e PASPERST JPREEh YRs .
resul ts denonsydlastedt haktdifing ©f taRratenesistartaldiy phasplatasBUTRAR)SEsiHE.

| nhi bition off human osteocl ast differentiati on and secreti on of

hmatt ri x-met al | therleukesyde acidurosphatase kit frosm g&y%ﬁ'@fi%rg geger ated from
of "oV BTLESFRELT s RN dndlpid rbidcfée b et infd PosteoBlatld, 100

10E4 cel |l s pegefirdd aknaffe walliinudiestes TRAR-pesities detls, Whereas wot TRAR-her

hybri doma cul ture supernatants, mAbs anti-human CSF- 1R 61701 g\RggD Syst ens)
or 2-4A5-4 (Ceesithe pstepalasimwers obiginedin the absenqergirdpkinessAdditignife or

rat i sotype cqQnrtr .S L 4f T Nnay - | :zed @i itl ut ed
in hybridoma @trj}’l t"gir/@l n%hf'ﬁéﬁéon@?aebt ZQ a- i\%r\]fonﬁ%ttjérliv\gs a c}ég to(g)lt elgéctul ture
wel |'s with ordiffetdraiagtiohpemrshcein bydack BANKUPtPepcelionh ArRBEC SR RIMApST
respectively), ﬁ—&{;ri doma sup\%nat ants, mAbs or/and mediumw th or w t hout

cyt oki nes wer@ PeArdived ahlae paggigorceniration ImBYAFed; IIALSE SEMYDr e _
supernat ant s (}éﬁl?ﬁ&%a\wmgﬁgymﬂ%g%t%éé& f?ﬁﬁéﬁ&?oﬁ@rpérﬂéw fFEigUPéMg/gﬂﬁﬁ usi ng

an ELI SA assa Syst teocl ast formation was eva
st ai ni ng of t@mtoravithowsistyokinasj theamoshIBEMsef 3 WedlB) *.uwieag aftizwedlskocyt e

id ph hat kit fr, i -Aldrich. [0197] CSF-1 NKL i d
by B KBS Bybioma, PR, eiREmasdn Ahed 146
mul ti nucl eat e@';1‘68?%@@35%9/?e&f‘dédswevr@eéreaww-‘éﬁﬁ%u@eﬁbﬁ,ga&n?rgﬂﬁapmtﬁst s

were obtained In serice of cytokines. Addition of 0.5 pg anti-CSF-1
mAb 26730 confwet eégativer cxpatredl bghridarhas supeiaéardat (At iBin, Thesshwaultsy | ack

f MWP-9 ti . ti- CSF-1R 6.1 2-4A5-4.at th
goncent r atS ieg;ﬁ‘é’lrlﬁ‘gp‘ﬁ :t d%ﬁéﬁdﬁﬁ%ﬁs?{m gﬁﬁeﬁ%}%&n Pﬁrﬂssgﬁg‘ﬁﬂasts
ost eocl ast fofrﬁﬁiﬁlﬂﬂaﬁ"r‘hé(n@%ﬁééﬁ InfodKih@ tHefuhctivh o cbit suffac#iCSRMR. (- )

t oki ; +/ .. SEM 11 s; *: f | | t t with
i 165 hybr i doma BHPRSISE Rak dtRerdrf G e e s o o SBORE ot 1 cant 'y
reduced[G198] | EhelB48004G el inedbizinexhby statpe tradstactiontokdN| YB3 cels witht r ol
i bi €5t he IR EHPIESHRUAUTER CouT-1Et Yo LERANaRIP O e agt o
bl ocki ng the Exeid Onhpbriddthh SubaAmtas- 16k | ol Idepen@bnt heCSF-1R
CSF- 1- dependent phosphoryl ation of CSF-1R [0198] The -800-5 cell line

obt ai ned by sphbsgharylatioheCellowereé sEeBiedES 20e 085 wiells par B0avm Betrkdisbssi ng

cuper natant oANGSARGISth A ap: RN JEPOPUARLIare) RACS L aed at

2 X 10E5 cells per 60-mm Petri dish and cultured for 48 to 72 h. Foll ow ng
serum deprivation for 1 h at 37C,



WO 2009/ 112245PCT/ EP2009/ 001733 55 cells were treated for 1 h at 37C with
cul ture nedium containing either CXI1G hybridoma supernatant, mAb 2-4A5-4
( NeoMar kewe)20ew11238t ype control mAbs (diluted in negati PETHPRIVHOITA3
supernatant), and then stinmulated with 100 ng/m hCSF-1 or |eft
unstinulated for 5 mn at 37C. Cell Ig%ers were then | ysed and total
proteins were extracted. Ten pg proteP¥s were anal yzed by probing Western

bl ot ith ei i f : i
- o £ Cor. 1fOELY RIS oA o fh & IR i (UK InghiulT Eoheg ey
anti - abbi | GXUBEhybidoms BabeiaLa] Ab BB ciitodiriesi). br iseypher Cx
ri doma supernatant por mAb 2-4A5-4 indyced receptqr phosphoryl ation
as se)e/n with ?%Pqnm"b?ﬁj%dg‘ﬂ@éii iR c”?gﬁt'vésﬁygﬂgﬁm?srﬁﬁ’@ﬁﬁ?%?@& aﬁrpcgotbﬁ‘i on
708, show X1 | ) i £S5tk f .U
showi ng Litabigfesp , 68 Rl ANRCEF] ok RimARAORM S ik AP, Upon

stinmulation w unt of creased I n 1Isotype
control -treat €dlldayérs wenpahed wsed andstotallproteins avdrs, extracte$F-TER was

hosphoryl ated on Tyr 708 ata nhot sho . Pre at nent, with CX|.1
Eybr!odorré supkf %‘Pé&YerSra’\(ﬂ?ﬂ? p?-SDA'A%- egieqn h[g?s @’ﬁa‘-’d@@r !%%I%Ab

di sappear anceg. o} ' - _ a0k 708\-RO (S 4r@at ment
wth CXl 1G5 h?/grlrﬁiggﬁgqswut?rd r?g?}aﬁ{e @5&%%%@%51%#4 g’ﬁ%semr esSJI ts show

t hat mAb CXl 1GAuz Bicdethndlogy)l tadlowedebyCgpatiante pabitimmphoglpbuljmsiion of

CSF- 1R. - i Vi f CXl.) G5 h, - i,\Vi mAb
oxn oo WIS ol B aarcb X G ar ithee CRTavER Betie s i B3kt b
bel ongi ng to HhAd-YPfduckbdS HYeptdd bh@%owmdaf d¢ RaeR WRREHHE dntibody

i
showi ng honol ogy to CSF-1R in their extracellular 1g-like domains : soluble
VEGFR- 1, VEGFspexifiFifor €Sind RPpopspisonylated fajupositipn eg%dsmmng thadirAb

t ei , I P Ra d SCER (c-kit). i
Dot o and S8IGe Bansaors T exTLaT, Fapbistie fihte Uedene kit B, )
from the EGFRcsF{ afid dndlunt Wi SR RidearsasedCipbistype vostrolarshtad cells
negative control. ’[0201 Cul ture supernatants fromeither hybri dona CXI 1G5

(CXI 1G6 SN) oeompaegmhwithe uostimulatedasllsdend, CF-1Rewantph atasLen | gG

concent rati ondygebol ey it A s e ReS PRt e PR RIS Bhafitng
2009/ 112245PC3{ rErABQH @9 Withdmab 2:aiN59 dii Aovenicanev€8FetR ulisaypearance.

per oxi dase-con%ugat ed ag_oat anti-nmouse Ig (Sigma) and OD (450 - 540 nm was
neasur ed. ResBhesphieyladioad of n\CSFgliRe was ased follQwingagreatment with1

strongly boungiess tebnddmANstriRaRPEF Wil md2A adas rBLE GLEdO8naRY

ot her tyrosin recept nong e varrous type |11

tyrosi ne ki nagitatreABCXNG6tieibdel to BlckIhe SSFpbdebendent ph&pdridation of
Construction of expression vectors for InAb CXI1 G [0202] The Opt 1CHOTM
Ant i body Expr@s%:‘ t (lnvitrogen, Catal og No.12762-019) was used for the
cloning of the genes encodi O@sé-beactidtyl BmiAdaVYII&@6d | i ght chains in order to

pr oduce CX1.135 i N i PN T HGHQImANgd body
Expr ess[%tafol mfeuﬁgéﬁfé@v&ﬁ;ﬁpﬁr@;@g&% \%gt tgrs ,wb:bgi %I?'ss'%) I())hi C prg R‘léfld t hat
al l ows the cl poiified @olubie reeastons beliraieg tto dheniypeekinsobfafily of oyrosiee. The
transcription of the gene of interest Is separated fromthe di hydrofol ate

reduct ase ( DHRIRPSBUREEROH R dssheindohomealagyr ta(-Skn1Rolnethed extracriar entry
site (IRES), AOWM ranser kot | 4t Er Of 14

sel ection mar %LQ%“HB&%&%%@UW% %%%E%Tﬁé%é r\%?ﬁ%ﬁ?ﬁégﬁ g?tpgws

t he cl ﬁgi gg obxplegsgdrnss Bt fusioar peteide)ynad m@inasuﬂ?;l:@WRpra@tSﬁERT(rekit)
cDNATNB. 3 contai ns a neonycin resi stance gene oW ng se t.ign in
IOGeneti cin(r).Wehe Wﬂ?@’é&yﬂw R&E Mﬁﬂmsnﬁng Qﬁ(—?@[a%ﬂ”sc% afh I-I‘{gg‘TRPaz%l 3-A
sequence whi c Wigc I in eEd frrﬁghlé t he
gene of int erg’é’?m'fo%%ﬂe{ 35?3 ﬁ%&q%’?}? rﬂgmz stFelg E%&F!é%b‘?%\rgilge%y thg@{ezed
and used for kimasEBCBcepipls, Wasatisedasrdhedaiivergpndifolt he entire CXI 1G6 heavy
chain apd |.ight chain genes (respectively SEQ ID NO. 1 a NG 3; see
respect 1924 EU&HF% P, HE&?PG’U&Q%)Q“WHJ%’&@S% M‘éﬁe{@(ﬁﬁg g@édort e
Kozak consens f hei i liay M An
anal ysi s of SH-éﬁéﬁ\?:wo ?ﬁgOlsﬁe%ng{\d::ngg’ ?’?g]r%e grgtgbvﬁl;}? §bﬁ@§§@?§ﬁgédrﬁom.

Nucl ei ¢ Aci ds Sgetemsg)98veres (ia@)bated 2on8tne. coatkabl| BLIBA plate at antibody

concentrations of 500 ng/ml. After washing the ELISA plate, bound



Pri mer Sequence WD 2009/ 112245PCT/ EP2009/ 001733 57
OTG18930CGAGATCTTCATTTACCCGGAGTCCGGGA (SEQ I D NO : 31)
OTG18931CY0CBOATEAT GAGTGTGCCCACTCAGGTCCTG ( SEQ |1 D NO : 3RYLT/EP2009/001733
OTG18932GCCCGEECTAACACTCATTCCTGTTGAACGCTC (SEQ I D NO :33) [0204] CXI1&6
heavy chain was PCR anplified by usi ng OrGL8929 and OrGL8930 with plasmd
pTGL7753 (Figure 8) as tenplate, and ®oned into the vector

hor 12744 017 BIPHIGR PRLe emaa oA fEGeecetel B By
A oni ng@ Ki t, (Sigivia) lapde0D (at.2d406mNoaKddasiirél. Resalts alepicted e Rigue §
pTGL7786 and pTGL7789. [0205] CX1I

| i ght chai i fied by usi
0TGL8931 and $haw dbablikg mﬁ%lﬁéZﬁh"d%Sﬁ*tégﬁtﬂ‘P%gE Qeﬁﬁds gg’g';ggg'r%l@gg g nSSI "

cloned into t ' r | T [ Kit,
I nvi trogen, %ﬁ'ﬁ&%%%@?%ﬁﬁ%@%ﬁ?ﬁ%& H@éﬂp@ﬁ%ﬁ%@é_@& \}ggt-‘;@s@

( pcDNATNB. 3- T§hSWs thathaGionigi tre@yKrious itype till dgesineChirmsegrasepkd80i@sted, t o
obtain respectjively pTGL7788 &g} q%nGl7787. [ 0206] The nucl eoti de sequence
of the whol e EXPfaEisispectied@ESE-1Rncl uding oW pronoter and TK pol yA

signal of pTGL7786, Qéf3tricBdn opEXEIFERM eotbrplEhTABEXIEGE® sequenced and
Lo | DARIPERATSRHET: [ARiac ER5Eab30] (REBGRH B BRRIE ez,
CXI 1G5 were cwabiusd fort thehclonimge of slieigenes geriotgling the CXIIG6 heavy and
light chains in order to produce the mAb CXIIG6 in DG44 mammalian cell
line. The OptiCHO™ Antibody Express Kit includes: (1) The pOptiVEC™
vector, a bicistronic plasmid that allows the cloning of the gene of interest
downstream of CMV promoter. The transcription of the gene of interest is
. separated from the dihydrofolate reductase (DHFR) auxotrophic selection
marker by an internal ribosome entry site (IRES), allowing transcription of
the gene of interest and of the selection marker on the same mRNA; (2)
The pcDNA™3.3 vector that allows the cloning of the gene of interest
downstream of CMV promoter. The pcDNA™3.3 contains a neomycin
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)




[ 0208] To generate the chinmeric light chain (nanmed Chineric CXl 1G5 |gx
chain), a theorical sequence was designed by joining the sequence encodi ng
t he CXI 1G80VBoYDaeasn (from SEQ I D NO 3) to the sequencePEmFERAIAHOFOF t he
human | GKC regi on (GenBank accession nunmber: J00241). This Xbal Notl DNA
fragment kept the same non translated_sequence at 5 end, including Kozak
sequence, as the one used in the nnur?he version (as in pTGl7787 and

pTGL7788 above) A&Ed %M\D '
2009/ 1122%@?%%@009/ 00173%_& &gﬁgnﬁcp‘eﬁ/\%s coé%n optim zed for expression
in CHO assenbled fromsynthetic ol i gq8&Q HON@e31) and subcl oned into

o 105 |1 (HTGSREBH (var | BOICOLRASEATONS RIS ORCACTABR BHEEHG ed nucl ef ¢
acid sequence is as set forth in SEQ I(§ &0 48 obtained plasm d was

named pTGL7895 (Figure 11). [0209] To ‘generate f chimeric heavy 1gGl and
| g&4 chai rBTEM89PBCt i vel yGIO@GCRCTANCACRCAT CQBETIIRAABIOTE i ¢ CX11G5

| g&4 chains), the theorical sequences e i d by joining the sequence
encoding the CXI1G VH Domain (from Sé%gq}wg@sqwo t he sequences encodi ng

ei ther for the human | GHGLC regi on (GenBank accession nunmber: J00228) or

for e gBUIPCIEE GRS, Aal SRR CARBIAL "B D6 ng S Td Rbond aRE 02!

Nol | t he“sane non trans at ed s quen

i ncl udi ng Kozak@twenw&h plasitnie m‘rmzlmﬁi(lﬁgutéles)m iteveplete sand ¢lenedn
pTGL7786 and pTGL7789 as 'descri bTed The TMITEI’I c CXl 1G5 heav
chains were tihth the yestdpPPRIYES f‘o-FOEQ@e@QRSWEQI cHOPQ®nIAeslorwe@nd

I dint d
chi mor ¢ O T o4 BRI 1 274081 700N (B8 BN ATS aTOrgRn
optim zed nucheitorsac(ipdDINATHSIE-E ORO@s 'EAt Gloning® rKiSEQnViboyen 35Catalog he

b d pl d TGL7868 . T bt ai ned chi i
X G g&aﬁﬁa@%@oﬁate”e&t%e@psﬁ e B8 anoRse ¢ 288 opt i m zed
nucl ei ¢ o] D n a
p:JasmI d[s@%sg nane %?é’gélfgpaér mh%nﬁﬁé@ngr at{yloou:&rc]) g)tTrré;ﬁS%érﬁl Eﬁgl es
from t nAb CXI OB& 183320yvitfoplgeméd aIT@tth?m@lﬁ@ureer 43 ¢émptdtaj andacloaads,

d bt t ut h h
ght - chat n' Waie db¢ et BEPHVECR-TOPES) GoaelfEE REDEOFobA T labiges "

sequences ver git dggi b@‘até?bgg'ﬁtﬂ12?ﬂ4-b'1?0bﬁegh'&rtﬁéspé{§1%"m® 3STOFOGUL i ons
of the CXl 1G5 \/K Domain (fromSEQ ID NO 3) to the sequence encoding for the

human | GKC r exgaiars( C{@nBNﬂ(TMécMQH@® nUAb&¥lonimgB24Kix,. Imuitrogebal Crtrio@NA
f t kept, t t | at ed t 5 | udi ng Kozak
sequence as’cNe KRR s BhRsPeso Al B EsBaRtBTea278E i [he murf ne
Versi ano('z@sl i nh@?ﬁﬁé%ﬁaa%@aueﬁgﬁ?&fe %oqteéﬁ;sﬂel@,@i@nae%\s@he iheRidivgremed

CXl 1& 1ight chain sequences were then codon optim zed for expression in
CHO, assenbl epromaiar andtﬁlétmiybmug@aiu@ﬂ pliawzg aRdI7d8éd pTE o 18GendECTM

(Figure 10) vi Not | eneArt .

I i ght chain v%f?ig?ég%%epﬁ r?inﬁgd UQ ﬁ (“Ioﬁﬁﬂa&%ge\p@gm% ég%ﬂ%ql%aqﬁ
generate the jceed heavy chal n vari ant s, amino acid substitutions
according to Table rredvm he h in variable region
as set forth in SEQ TD° R%g L Oglg h@ﬁlclgg‘%v%)tigagem gned by joining
modi f i e[d)ZQéhu'EheevanabL&rdorgal@smfth ﬁﬁﬂ@eweremnmb(ned;@nwlmaamn(stamm SEQ

ID NG'1) to the. Sequences encodi ng for the human | GHGLC regi on ( GenBank
accessi on nunts&#9N$100228). The Xbal Apal DNA fragments kept the same non

transl afoe@ss ey Yeperat the cAbelid fgmdiHiin W&dmm@&mm@sgd chag)pge in
the nmurine version (as in pTGL7786 and pTGL7789 as descri bed above). The

DNA sequencestheerieat sequenstowaspdesioned Mojoinirgribesseauansecermodipatthesi zed

bt af ned nurmiIGp vk em RS0 168 3fto M uerzR icoaia e, ¢ e
in Figure 16. 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



In vitro inhibitory activities of reconbinant nurine CXII G and chineric
CXI1 G5 Igd@ [0214] To determ ne whether purified reconbi nant nurine CXI1G6
(as previwoneo/dessri bed) and its chineric 1 gGL vari ant PCEhiPae0ioe17¢X 1G5

| gGl as previously described) were able to bl ock sol uble human CSF- 1R,
dose-response studies were perfornmed in the MNFS-60 cell proliferation and
osteocl ast differentiation nodel s (as5§)revi ously described). Purified

pol ycl onal gzg%%#g%gg&%%%%q ﬁ?ﬁﬁ?%n Q&Q?ﬁé“a)ss@ﬁﬂ)rlg? GRyrrer i C

| gGL produc 1 can e test n parallel "as co
anti bodi es. Blythétigokddracieothizsguat sabelbney irtappOptiyECEMI (Figure 10) via

concentration ranges of active anti-CSF-1R.an iq"odi es, a}s red h

anti gen bi ndiXgal Noil S¥REaNGSHANp. ddeapbt & '@@chm #9%!650 i 6
and their res LE : ; i : t ot al
ot body. ( SprivB ablsrafidRbhelaniosie) COR BirpAg] BLoRf BaRERee 3R 1O -
t he M NFS-60 48 osets forth cial ISEQei® NG:34edrhe tdbtav®d plasmid was named

2009/ 112245PCT/ EP /001733 .60 0.23 ng/n to 0.5 /m active mAbs CXI 1G5
(reconbi nant ﬁ’i&ﬂﬁgg%glﬂﬂfﬁja}u meric C?(llGG | gGl) 8? correspondi ng

concent t o) | r f bl e
CS TR (52558 "Po Paeitatd harEitnert hibgvp RIEFMAIGA. Balls BBl Chow
that M NFS- 60nareet Ghimetic iCXiH@EskyB1 rande Epimerc tOXIIG6r k34 hains), the
concentrati ontz1 of. both mAbs CXI 1(?@%}1 ec$mi.nant [H.H‘i ne CX1| GB; &hi rIEri c

CXI 1G6 1 gGl) WERGRaL FeaYsigepiere: HRsioard Y daniig e 8By "57d'a8) 18I e
CSF- 1R to CSFek||(GBR@RA Dbmantitéth $EQRD N@Fﬁ t%hb%bqu@hbe@bhggﬁﬁb%érgm

was as effective as reconbinant nurine CXIIG in restoring
prol i f erati orfor thathushamiGHE1 C gegwna(denBante iccessj@l rmuabern JO0RE8) osn

range. || 0216)obahobvaen” BrHes ebPR (Gt BcabFR GiuobEy ROTRHRL ot co”

hunan mnocyt?ﬁey@%é/%m_@qwfrfa@hqéhtgl%égt Wd BafheBRoN Ifas|dted Selriepgé M
active mAbs CXI 1G5 (reconbi nant nurine CXI1G5; chineric CXI1G5 1gGl) in the

presence of 2& By/end, dBFluding IknzesTesequgNCgndsithe@ng URaNKin theemiEieum and

al | added agents. were_repl en 0 6, .a t -

measured in cUftlile (ﬁﬁd\ng p%me%"fﬁ%rr#ﬁ% qsor%scﬁgghl ggg&%py\@ﬁgd in
Fi gure 18 showhitfric CRIIGBERaAVY eRaistWekotienotoddt opiiRRl forep@rassiant
murine CXI'1G and its chineric variant _r&“(;hl meric CXI1G 19Gl) each

si gni fi cant | yinrGHGs synkhgsize apd deneshinipipdiS 12 (Rigyr wa| Xse/ Notl

diff tiati i i i t : ; t i (L F gl 18;
mean - se BF QT AG SR oRe R tihel e CkIGEGBRENY Grin [vitiee <

further denonghd ajorstditrepions) i cdonesptialzednhuctieic asid@edudhcenid abigstri c
CXI1& 1gGL inhibit _cell-surface as well as soluble human CSF-1R

Ref erences \Viornin38Beu D WO @3 anyd the; obtained pkysrds s ppmedspligd 7868 us

2005059113 (Figure 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

14y,
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



EP 901463 B 61 EP 83286 A EP 206920 A US 5747323 W94128152
W97/04119 W94/18992 W96/17070 SHERR. Col ony-stinulating factor-1
recept or .Wbl20@dt1224890, vol .75, no.1, p.1-12. HUME, et &CI/ERe@galoatB3dn of
CSF-1 receptor expression. Ml ecular reproduction and devel opnment 1997,
vol .46, no.1, p.46-52. KLUGER, et al. Macrophage col ony-stinulating
factor-1 receptor expression is assoc®@dted with poor outcone in breast

cancer by | arge,cohort ti .G oar VSl §. L+ £l : search
5008, ol -1, 0 Muring 5546 " BE 1 TPEY YN TG IS ad MEBHDAC
factor-1 antidssie)sTaenhirgahizedr CXHG6 higietastiaindsstpenices nosms ther cetlehes

with marked inflammtory cell infiltrates and prognosis. Journal of the
Nat i onal Canceptimigedi t fAre. exomssiofp| .iBe, CHE.2, agseambled framnpRrRINEE 4

Overexpr essi O&}%%fnuﬁfgottigggia%ld %ﬁé&@&%%foagﬁx'ég@m S(ng[‘éqtdl )gﬁlﬂa sl Noh by 1)

and CSF-1 receptor. a poor prognostic n ovarian cancer,

contrasted w GBneARr AG:CThe @btdihedt hwhaalzedn@XIIGE-Hight Chaim vatiatisnend

Research. 1997, vol .3, no.6, E" 999- 1007.
plasmids are listed in Figure 15.

[0212] To generate the humanized heavy chain variants, amino acid substitutions
according to Table 1 were performed within the heavy-chain variable
region as set forth in SEQ ID NO:6.

[0213] DNA sequences were designed by joining modified sequences bearing
substitutions of the CXIIG6 VH Domain (from SEQ ID NO:1) to the
sequences encoding for the humén IGHG1C region (GenBank accession
number: J00228). The Xbal/ Apal/ DNA fragments kept the same non
translated sequence at 5' end including Kozak sequence as used the one
in the murine version (as in pTG17786 and pTG17789 as described
above). The DNA sequences were then codon optimized for expression in
CHO, synthesized and cloned into pTG17812 (Figure 12) via Xbal Apal by
GeneArt AG. The obtained humanized CXIIG6 IgG1 heavy chain variants

~and plasmids are listed in Figure 16.
In vitro inhibitory activities of recombinant murine CXIIG6 and chimeric CXIIG6 IgG1

[0214] To determine whether purified recombinant murine CXIIG6 (as previously
described) and its chimeric 1gG1 variant (chimeric CXIIG6 IgG1 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



BMOCCHI, et al. Expression of the macrophage col ony-stinulating factor and
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prognostic indicator 1n 82 patients wth epitThelial ovarian cancer. British
journal of canegbralization, byokoledle MBSE;1R. Gv@- dheir S@IPELtiveCi candentriatignl evel s
of the macrophage colony stimulating factor CSF-1 in primary and netastatic
br east cancerrad%lerents. A pilot study. Breast cancer research and treatnent
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10
factor gene'transfer into tufor cells induces macrophage infiltration but
not tunor suppodssyies. wene inpebateddior Sadayst withf8dInggyl tol 082 pg/onl . axdiveno. 1,

aor ophage otk G UBFIgbIta SpuriSo soslFe oIty BEeHan B8 . 141,
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(CSF-1) enhances invasiveness in CSF-1 receptor-positive carcinoma cell
| i nes. Cancer megium argball added smgents wege rep | 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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the tjree CDE@aS@bﬁ ebinpribig A Rad? MM ardifo adkis 8NthelSequeiife tarting in
vari a@l e region cp.rrpri[tsn?n ghe_ three’ CDRs set forth inqSEQ | D NCtsg
20, 21, and 22.poziiong4 inishing BioResBionfH,of QP NP:4i ns 21 to 24
conprising a variable region as set forth in SEQID NOG6 and a
vari abl e regieye &OR eomppsing atdeast@ighd awing. acids of the sequence starting in

position 66 and finishing in position 76 of SEQ ID NO:4; and
() a CDR comprising at least eight amino acids of the sequence staiting in
15 position 109 and finishing in position 117 of SEQ ID NO:4.
2. The antibody of claim 1 which comprises at least one CDR selected from the
group consisting of the following CDRs:

(a) the CDR set forth in the sequence starting in position 45 and finishing in
position 54 of SEQ ID NO:2,

20 (b) the CDR set forth the sedquence starting in 'positibh €6 and finishing in
position 87 of SEQ 1D NO:2;

(c) the CDR set forth in the sequence starting in position 117 and finishing in
position 126 of SEQ ID NO:2;

(d) the CDR set forth in the sequence starting in position 44 and finishing in
25 position 56 of SEQ ID NO:4,

(e) 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 foith in the sequence starting in position 109 and finishing in



29: The anti body of any one of clainms 1 to 28 conprising two heavy
~chains set forth in SEQID NO 2 and two |light chain set forth in SEQ
| D NOC 4. 30. A pharnmaceutical conposition conprising the

anti body of any one of clains 1 25to 29 and a pharmaceutically
acceptable carrier. 73 antibody of any one of clainms 1 to 29 and,
(i1) a therapeutic conpound. Use of a@fanti body of any one of clains
1 to 29, a pharnaceutical conposition of claim30 or a kit of parts

of claim 31 forpdsh@nt*arwaifmm IDNGlgseases associated with an
I ncreased osteoclast activity. Use of an anti body of any one of

clainms Ito 2 a a ceutical conposjtion of aim30.or a kit of,
et of %l aithe sutbaly Siian £ Gmarre st bafteie cOREMinean poi So6
any one of ckaguBnce dsOsel fortRindNy SRCSIBEQID NOSPES D e for &t a5t 3fe
or a kit of parts of claim31 for preventing or treating netastatic
cancer to boR&R ROBPHIING &M 2RI a5 Sgauensn aesakionthiip aymng of 8&Q &

an ant.i body g9 clainms Ito 29, a pharmaceutical conposition
accoréi ng toﬂg?sgﬁ)r‘ﬁg% l(-)r ‘a kit of parts of claim31 in the

manuf acture of a nedicament for treating a patient having an
i nf | ammatdor y Thewastibady eh slaim B whigh eomprigashaldizasit 2.a8y4.05@&ngf exgmimme 1

29, hat | ' kI af . s | f
ol aim 3t | n PRACEDF EDREE s Ao Bufisdiiodhe st i B by oRe
suffering frofiSERdINMOsi th,alt K8 14,515 ok®2ant i body according to claim

1, substantially as hereinbefore described.
5. The antibody of claim 1 comprising at least one CDR comprising an amino acid
10 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.

6. The antibody of claim 5 comprising at least 2, 3, 4, or 5 CDRs comprising an
amino acid sequence as set forth in any one of SEQ ID NOs: 17, 18, 19, 20,
15 21 or 22.

7. The antibody of claim 5 comprising 6 CDRs comprising an amino acid
sequence as set forth in any one of SEQ ID NOs: 17, 18,19, 20, 21 or 22.

8. The antibody of claim 1 comprising at least one CDR comprising an amino acid

sequence as set forth in any one of SEQ ID'NOs: 23, 24 or 19; or at least one

20 CDR comprising an amino acid séquence as set forth in any one of SEQ ID
NOs: 20, 21 or 22.

8. The antibody of claim 8 comprising at least 2, 3, 4, or 5 CDRs comprising an
amino acid sequence as set forth in any one of SEQ 1D NOs: 23, 24, 19, 20,
21 0or22.

26 10, The antbody of claim 8 comprising 6 CDRs comprising an amino acid
sequence as set forth in any one of SEQ ID NOs: 23, 24, 19, 20, 21 or 22.

11. The antibody of claim 1 comprising a variable region, wherein the variable
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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 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.

The antibody of claim 1 comprising a variable région, 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 1D NO:4 and the
CDR set forth in the sequence starting in position 109 and finishing in position
117 of SEQ ID NO:4.

The antibody of claim 3 or 4 comprising a variable region, wherein the variable,
region comprises the three CDRs set forth in SEQ ID NOs: 114, 42, and 13.

The antibody of claim 3 or 4 comprising a variable region, wherein the variable
region comprises the three CDRs set forth in SEQ 1D NOs; 14, 15, and 22.

The antibody of claim 5 or 6 comprising a variable région, wherein the variable
region comprises the three CDRs set forth in SEQ ID NOs: 17, 18, and 19.

The antibody of claim 5 or 6 comprising a variable region, wherein the variable
region comprises the three CDRs set forth in SEQ ID NOs: 20, 21, and 22,

The antibody of any one of claims 7 to 10 comprising a variable. region,
wherein the variable region comprises the three CDRs set forth in SEQ 1D
NOs: 23, 24, and 19.

The antibody of any one of claims 7 to 10 comprising a. variable region,
wherein the variable region comprises the three CDRs set forth in SEQ iD
NQOs: 20, 21, and 22.

The antibody of any one of claims 11 to 18, wherein the variable region
comprises one, two, three or four huinan FRs (as herein defined).
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The antibody of any one of claims 9 to 18 wherein the variable region
comprises four human FRs (as herein defined).

The antibody of any one of claims 11 to 20, wherein the variable region
comprises an amino acid sequence as set forth in SEQ ID NO:6.

The antibody of claim 21, wherein the variable region is as set forth in SEQ ID
NO:8.

The antibody of any one of claims 11 to 20, wherein the variable region
comprises an amino acid sequence as sét forth in SEQ 1D NO:9.

The antibody of claim 23, wherein the variable region is as set forth in SEQ 1D
NO:9.

The antibody of claim 13 or 14 comprising a variablé region comprising the
three CDRs set forth in SEQ 1D NOs: 11, 12, and 13, and 'a variable. region
comprising the three CDRs set forth in SEQ ID NOs: 14, 15, and 22.

The antibody of claim 15 or 16 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.

The antibody of claim 17 or 18 comprising a variablé region comprising the
three CDRs set forth in SEQ ID NOs: 23, 24, and 19, and a variable region
comprising the three CDRs set forth in SEQ ID NOs: 20, 21, and 22.

The antibody of any one of claims 21 to 24 comprising a variable region as set
forth in SEQ ID NO:6 and a variable region as set forth in SEQ ID NO:9.

The antibody of any one of claims 1 to 28 comprising two heavy chains set
forth in SEQ ID NO:2 and two light chain set forth in SEQ ID NO:4.

A pharmaceuticai composition comprising the antibody of any one of claims 1
to 29 and a pharmaceutically acceptable carrier.

A kit of part comprising (i) a pharimaceutical compaosition of claim 30. or an
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antibody of any one of claims 1 to 29 and, (ii} a therapeutic compound.

Use of an antibody of any one of claims 1 to 29, a pharmaceutical composition
of claim 30 or a kit of parts of claim 31 for the treatment of diseases assogjated
with an increased osteoclast activity.

Use of an antibody of any one of claims 1 to 29, a pharmaceutical composition
of claim 30 or a kit of parts of claim 31 for the treatment of cancer.

Use of an antibody of any one of claims 1 to 29, a pharmaceutical composition
of claim 30 or a kit of parts of claim 31 for preventing or treating metastatic
cancer to bone in a patient suffering from metastatic cancer.

Use of an antibody of any one of claims 1 to 29, a pharmaceutical composition
according to claim 30 or a kit of paris of claim 31 in the manufacture of a
medicament for treating a patient having an ihﬂammatory bowel disease.

Use of an antibody of any one of claims 1 to 29, a pharmaceutical composition
of claim 30 or a kit of parts of claim 31 in the manufacture of a medicamenit for
treating a patient suffering from rheumatoid arthritis.

An antibody according to claim 1, 3ubsjtahtially as hereinbefore described.



