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[0001] This application clains the benefit of United
wWEL@s®3012 ovi si onal  Application 60/502, 163, fPCEUS2004/029390
Sept enber 10, 2003. Background of the Invention 5
[ 0002] Macrophage colony stimulating factor (MCSF) is
a nenber of the famly of proteins referred to as
colony stinmulating factors (CSFs). MCSF is a
secreted or a cell surface glycoprotein conprised of
two subunits that are joined by a disulfide bond with
a total nolecular mass varying from40 to 90 kD
((Stanley E. R, et al., Ml. Reprod. Dev., 46:4-10
(1997)). Simlar to other CSFs, MCSF is 10 produced
by macrophages, nonocytes, and human joint tissue
cells, such as chondrocytes and synovial fibroblasts,
in response to proteins such as interleukin-1 or
tunor necrosis factor-al pha. MCSF stinulates the
formati on of macrophage colonies from pluri potent
hemat opoi etic progenitor stemcells (Stanley E. R, et
al., Ml. Reprod. Dev., 46:4-10 (1997)). 15 [0003]

M CSF typically bind to,i [ 0 ins, in order
to exert a biol ogical éi%ﬁ@gﬁﬁgggxiglg§ﬁtains five
extracellular 1g domains, one transnenbrane donain
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effect. c-fins contains ﬁve extracellular Ig domains, one transmembrane domain,

and an intracellular domain with two kinase domains. Upon M-CSF binding to c-
fins, the receptor homo-dimerizes and initiates a cascade of signal transduction
pathways including the JAK/STAT, PI3K, and ERK pathways.

20 [0004] M-CSF is an important regulator of the function, activation, and survival
of monocytes/macrophages. A number of animal models have confirmed the role
of M-CSF in various diseases, including rheumatoid arthritis (RA) and cancer.

Macrophages comprise key effector cells in RA. The degree of synovial



pat hol ogy (Abd, A . H, et al., Lynphokine Cytokine Res.
10:43-50 (1991)). 10 Simlarly, subcutaneous

w0 pjospsiians of MCSF in a nurine nodel of col | BQENS2004/029390
induced arthritis (CA), which is a nodel for RA
resulted in a significant exacerbation of the RA
d| sease synptons (Canpbell 1.K , et al., J Leuk. Biol.
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bondliseasnded HiY-1 1nfect1on, in whlch monocytes/macrophages and related cell
types play arole. For instance, osteoclasts are similar to macrophages and are
regulated in part by M-CSF. Growth and differentiation signals induced by
30  M-CSF in the initial stages of osteoclast maturation are essential for their

subsequent osteoclastic activity in bone.



10 secondary to an uncoupling of bone formation from

exuberant osteocl ast nedi ated bone resorption as a
w@onsesuence of estrogen deficiency. In-vivo PCT/US2004/029390

neutralization of M CSF using a bl ocking anti body has

been shown in mce to conpletely prevent the rise in

ost eocl ast nunbers, the increase in bone resorption
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serious conplications involve the coronary
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29 e”&% eirg]uliln?ﬁloréﬁg 603/11 ﬁ-&eﬁ éi\éneaqing via an antibody directed against its
receptor c-fins significantly down-regulates local macrophage accumulation in
mice during the renal inflammatory response induced by experimental unilateral
ureteric obstruction.
[0011] Kawasaki disease (KD) is an acute, febrile, pediatric vasculitis of

30 unknown cause. Its most common and serious complications involve the coronary

vasculature in the form of aneurismal dilatation. Serum M-CSF levels are

significantly elevated in acute phase Kawasaki’s disease, and normalize following



macr ophages nore susceptible to HHV- 1 infection in
vitro. In a recent study, 10 M CSF increased the

wo e@guaney w th whi ch nonocyte-derived macr ophBgEES2004/029390
becane infected, the amount of H V nRNA expressed per
infected cell, and the |evel of proviral DNA
expressed per infected culture. [0013] Gven the role
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anti hod ant i bod chai variabl e regi on thereof
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enbodi ments, the conpositions 10 may further conpr
anothseRme sHpwed e aneeuh of HIW mRIeA mppiessed pagaritctat cell, and the

di a ' |.2gnostic. an her apeuti c net hods
ar o o126t BroB N A AR el R HRE Cer  ai
enbd@018Int Giveh ki 10 CSORSy28i08s disEfed, A riethod for inhibiting
t her gsgilcaLly effecti ve anobunt necessary to treat
or ﬁﬁ' potyityds desitgblér di sease or condition. [0017]
he i Nt |.sQ: j S . fon t { or
LGOI TR B SR RRNECOES: RN MG
such as, but not limted to, inflanmation, .cancer,
at herogenesi s, neurol ogi cal disorders and cardi ac
di sorders with an effective anount of an anti-M CSF
anti body of the invention, or antigen binding portion
t hereof, nucleic acids encoding said anti body, or
heavy and/or |ight chain, the variable regions, or
anti gen-bi nding portions thereof. 20 [0018] The
i nvention provides isolated cell |ines, such as a
hybri domas, that produce anti-M CSF anti bodi es or
anti gen-bi nding portions thereof. [0019] The invention
al so provides nucleic acid nol ecul es encodi ng the
heavy and/or light chains of anti-M CSF anti bodi es,
the variable regions thereof, or the antigen-binding
portions thereof. 25 [0020] The invention provides
vectors and host cells conprising the nucleic acid
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nol ecul es, as well as nethods of reconbinantly

produci ng the pol ypepti des encoded by the nucleic
w@eood/osmbkecul es. [0021] Non- human transgeni ¢ aPCTEHER040029390

pl ants that express the heavy and/or |ight chains, or

anti gen-bindi ng portions thereof, of anti-M CSF

anti bodies are also 30 provided. WO 2005/030124

PCT/ US2004/ 029390 BRI EF DESCRI PTI ON OF THE DRAW NGS

[0022] Fi gur esUNVAVARY GBTREINVEBRITFON! | ustrating that
the anti-M CSF antibodies resulted in a dose-rel ated

[0015’PCTH@1§1%sérﬁ ifvehfbn mgﬁyts@,m@a}mﬁaﬂ dhiiBBhRs @f‘%tfg%ﬁm‘l e
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antadpoh ) SR ATREoe S PSR on of
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Fi gure 2B femal e nonkeys. 0028] Figures 3A and 3B
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[0019] The invention also provides nucleic acid molecules encoding the heavy

and/or light chains of anti-M-CSF antibodies, the variable regions thereof, or the
antigen-binding portions thereof.

[0020] The invention provides vectors and host cells comprising the nucleic acid
molecules, as well as methods of recombinantly producing the polypeptides
encoded by the nucleic acid molecules.

[0021] Non-human transgenic animals or plants that express the heavy and/or
light chains, or antigen-binding portions thereof, of anti-M-CSF antibodies are also

provided.



regi on genes. Differences between the anti body
sequences and the germine gene sequences are
w0 pabsostied i n bol d-faced type. Dashes representCHUS2004/029390
change from 30 gernline. The underlined sequences in
each alignnent represent, fromleft to right, the
FR1, CDRI, FR2, CDR2, FR3, CDR3 AND FR4 sequences. WO

2005/ 030124 PCT/BigS26081 9CRBIAONOB AT HE DRAWIKEASS hows
an alignnent of the predicted amno acid sequence of

t he (bo2]t BHALH1X2NH A e ERShOMuERLIRNhARBS 2R CSF antibodi
(resi dzuzzs 21-127 of Qe%ﬁﬁlo 4 tn%rtthe gel}rmne antibodies

VKOIQSH1t§¢(31 %@mgﬁbéed(csgrgamnmal moBgcyt GoBs) inmajeard Fmale

shoms | r no_aci d..

seqUeh e Veg Hi L]]ﬂhe grﬂénogﬁt% c%gntg}n?egeb&e%%a?cgw %l}t scatter using
ant lr?ihoﬁdzbo\&/%ggzrﬁsg%@s Qdit D sjbs‘terﬁElﬂgnBNcO%@:fggits wtegeoxgbmtored
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Fi gdiasn 4€h s Hiongh %weglwé’rw lmfﬁ@ﬁs}a ofvehi oaﬁmhpd]y 8.10.3 at

2ot 305 B0 P ok 10 B R o il B 5

t he rgﬁmmpenedVKLZ JK3 sequence (SEQ ID NO 107). 10
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1099'[9624;]OrF@HE'lBOI@MlafErﬁmﬁ{e fesidues 23-130 of SEQ ID
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NO [a@23) . P[l@ﬁﬁﬁ?Alﬁng lZBeiraEraphml\lslsfaatlr@I thaframbrVI-Q$F trbaiment
predi

var if %Pb’itg }neagfe ﬁCt?ogjrmé]fsﬁ ﬁ%‘é‘?ﬂ%ﬁe % Cé-jll(}ﬁéy 1%&&18 hay{%gdnélflale and

SEQférQalélankéﬁs 2021 Usystdrer g&ﬁﬁﬁdﬁ@ﬁoﬁ/tiﬂéehldgﬁr SRHaN8e 0.3 at 0,
SE ID NO 117). [0037 Fi gure 4F shows an al i gnnment

1prédngfkadn adpseovodene o dddardke ever ankeptoxghately 5 minute

1oL TSRS RS
sequeEee-(rEER dubsdikas HERiminkd Afié] eabh Bloog dédw, sd3, 7,14
alignnent of the predicted am no acid sequence o 20

t he 3@V piten%i 3 VRiesti® e regi on for antibody 252

U eﬂ%Dﬁgﬂ%§%£sequen e (SEQZ? Dt clilot hiog;er m[ IOSSQ]

F| gL[O(amz}HBgmwQBaﬁamlargmﬂEm of the predicted am no

O R i
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0040] Figure 41 shows the alignnment of
pr edtnt:bc&ky . B and andibody §dHed aptompired tcem;test Hweis of monocytes.

seoBRor g A opRdsadpliantRon By iien; 5t dhiay s 107
seqyeosvy n I (ﬁng BB NGws 48 ol IEREH fdm ik Petirfertd uﬁﬁ@‘d@ﬁtﬂﬁy 9.14.41.

al i he predi cted am no acid sequence of the
25 0031] Figure 4 is a sequence alignment of the predicted amino acid sequences of

light and heavy chain variable regions from twenty-six anti-M-CSF antibodies
compared with the germline amino acid sequences of the corresponding variable
region genes. Differences between the antibody sequences and the germline gene
sequences are indicated in bold-faced type. Dashes represent no change from

30 germline. The underlined sequences in each alignment represent, from left to right,
the FR1, CDR1, FR2, CDR2, FR3, CDR3 AND FR4 sequences.



heavy chain variable region for antibody 3.8.3

(residues 20-135 of SEQID NGO 30 14) to the gerniine
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2005/ 030124 PCT/ US2004/ 029390 [0042] Figure 4K shows

an alignment of the predicted amno acid sequence of

the heavy chain variable region for antibody 2.7.3
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840 AERMREETRRIR MRseddfle (B0 Mgy © 40

sequ¢dnsg] ofFiglGe Uhahbwg it alidrment whthe phddéctedginino det sequence of
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regi ¢O0X8pr Fagltre Bosho¥s Zn 2lignmeeit diids 126didt8é amﬁncBE@l $dquence of

20 ety iy ST 1ot ptlhor 2R SOBNOUE AntTe S¥HE ™ No:

al i gnyRthe @bl ViR Obed2 AR q@GIcE Upe: pde). t he
l'i ght chal n vari a v‘lﬁe regI?gn %ﬂor gmt |cb(()§d€Q 14. 41 )

(resilQ39% FiguredHoshomsen phignment of e nredietad agénawdideequence of
VKOLG: MRy Sk %ﬁabﬁ%ghog[%g Rihighs dedidndd o A o

shows an

sequeh t‘cﬁthefgerrﬁlh& VIERY YDA 83,14 8&duahde(SBEDIDNJ: qIOS)
anti body 9.14.41 (residues 20-135 of SEQ ID . 30
25) t[QP"(%he FigpretH showsriBe alignnpgny obthe predagied; @au@rﬂ@tsi fegmyce of

I'D Nge ﬂe%@} chain variable region for antibody 100 (residues 20-141 of SEQ ID NO:
10) to the germline Vy3-23, Dyl-26, Ju4 sequence (SEQ ID NO: 104).
[0041] Figure 4] shows an alignment of the predicted amino acid sequence of the
heavy chain variable region for antibody 3.8.3 (residues 20-135 of SEQ ID NO:

30  14) to the germline Vy3-11, Dy7-27, Ju4 sequence (SEQ ID NO: 108).



WO 2005/ 030124 PCT/ US2004/ 029390 [ 0052] Figure 4U

shows an alignnent of the predicted am no acid
wG@e@smesaed of the |light chain variabl e regi on POF/US2004/029390

anti body 8.10.3F (residues 21-129 of SEQID NO 32)

to the germine VKA27, JK4 sequence (SEQ ID NO 114).

[ 0053] Figure 4V shows an alignnent of the predicted

. 9 | . o
" oyr D] FRAG ERAR0 S gn Riddifenf SN oIR8 YRR Eoqapepee of
NO  8@)hetoy tHign g@tdbld regiodHBr éBiboDi2 72H(resldits 2683USTSEQ ID NO:

(SEQ ID NO 113). rﬁ[30054 Fi gure 4Wshows an al i gnnent
of th® trttiperrdige fmwint &l o2 Os befueApIcs (SEQHP Nﬁ)gﬂw}.

O o . ! ras _ .
51 03T Bty AE SRS PNk OFite Prefitdl bRt uence of
sequiedeatSEQin Taridble bR forlMtibooE 5]l 26l dresiludX26-hemef SEQ ID
' t_of t di i i d f
e MR seualineorls € afitof vef siterosd SPLST Rg i)
res %1}03@1\@ ﬁ)gmﬁg : :
e 50%\4&&% BRI 8%35% oo ¢ ‘s)%%)el reitee f%%l)i&dl@ Sequence of
[ 0058t lightyelraen ariabbeossgioarfordnitipndye Bl 06f (residnep 2 &d28 EFEQ ID NO:

' i ! he || ' i, abl
reai o pobe SRRIBEITAGT b s A ISEE RO 34030 0r seq
10 10NS) SBuré ONtshewged aMlidnieenVihe prelifded SAHRNCRI degdce of
ID NO 103). [005_7l Figure 4Z shows an al |Cg]grrent of

the Pederet dwin legepgnderpishedy 840 3t(rrsidvead-1éhaf REQ ID

vari . , tal 7 2o [ 084 .

0. 155" of) EhP Rriing Vi Dl 6L 68 s eSO B0 113,

DH6- [0B46P HElpuse4Oahews {SE@nInNGT the pEadicted £0hB]ackd BYlignce of
4AA sho_wi a}P,aI i gnment, of  the_predicted am no_acid
sequibsdighbshaspvarablg regien ferantifody? il 4 &esidiigh &3r 18 pf SEQ ID NO:

ti ()= ' . I D NO
BE) | 15 p e Swttle REOLR IS HRT-LRR R0 Y 1 b o
103) [00#BDS5Bjguks 4RislowkBR aigomsntaf thé pgdiveudt anaiho bbid sequence of
Va1 B ESyEgih v ablesmens duangbady hel alesidhes s ofSEQ D
20- 1R8p)- . t ' NO-
D7~ 50" S an o gumnie el T R g g EhyNo: 16)

Fi gul0948CCFighondQshows ayaligantentéf thh pradictet] aniod aami sequence of

1 BEAPENE SritlegiondptmBboae 12 s 54 f3eph o no:
60) 1) tb e &EMihe B, OIKA, 5 esuenzq SEOED ND: Nes). 114) .

[006%9] Figure 4DD shows an alignment of the predicted
ami ntf04@} dFigagrif koot an gligameabedthe Reedictedugmiap [agid sequence of

. ¢ . . ! . )
(2 885l G BB e o PRed S0 e Al et smo o o
J HAb4®eq tiengeem(iBETLB D 1 ND;6-1 3 3)6b We o (SIRPIR NO: 115).

PCT/ US2004/ 029390 [ 0062] _Figure 4EE shows an alignnent

of t WOSP eligretd siavvirnabisamsaqidhspregdicted ammo acid sequence of

the light chain variable region for antibody 9.14.41 (residues 23-130 of SEQ ID

NO: 28) to the germline V,012 J,3 sequence (SEQ ID NO: 103).

[0051] Figure 4T shows an alignment of the predicted amino acid sequence of

the heavy chain variable region for antibody 9.14.4I (residues 20-135 of SEQ ID
30 NO: 26) to the germline Vy3-11, Dy7-27, J44b sequence (SEQ ID NO: 116).




the light chain variable region for antibody

8.10.3-C& (residues 21-129 of SEQ ID NO 60) to the
w@eoosiosmed VKA27, JK4 sequence (SEQ I D NO 114)pCT/089184/029390

Fi gure 4FF shows an alignnment of the predicted am no

acid sequence of 5 the heavy chain variable region

for anti body 8.10.3-C& (residues 20-141 of SEQ I D

0 RSP 5 T s PO A S oo

al i gthedight ctfait hmgbiea@gmh&"dr zmmbndwy aﬂomiqe@um@@ 210029 of SEQ ID
ahl e region for antibod

I(  SoNGE D) Bahe G meakar os o525 (SE TRRGaiiAY ne
VKOLgh5d[K3 F?g%?éJW %ﬁo&%ﬁ%@ﬁdﬁ) oﬁﬁé%red%&e({ Qgﬁé]acﬁ d&ﬂ{l&‘loe of

4HH shows an al i gnnent of redi cted am no
sequthrdeaqf chaitheartablowy gioh domamtihodadll 8. 3F€rhsnines m 141 of SEQ ID

Co RO daPm R asist e 2%, Sebhuire S Bl B
NO  [0bS)) FILROSW dhoGd b alddm&h %Y‘@lef:}ﬁecﬁbﬂe@ 'ﬁfﬁ%{H add sdqiBnce of

predi cted amno acid sequence_ of i ght chain
var i @sllight @@nroﬁarfable rggion hercantibody 27@@ (1(651é9¢scﬂ,3ek30 of SEQ ID

cequine &0y 828 pRnte Vepu 1 ol BRI 36y b an”

Hl i gjoosst  Bfgutd X phedd o ﬁ@nﬁrﬁhﬂ@f th6 ﬁbdﬁﬁéﬂlﬁﬁi@@ a8fd sefiice of
heav %HChal n _variaple regiaon for antl body 9.7.2-Cx4

(res yohaumearigblegegion iy axttbods09. 7 24F (m@d@@r%rl%eof SEQ ID
VH3- S
[ 006%? E%r%g’% %qp@@% .18’ h%@t%@%’ﬁ@%@ e eldls)'
am n[@Oﬁ?] dFEgefwfﬁ sleaovrzﬁ arﬂﬂlghhﬁni ofyhe p?d&jwdzagfﬁl?g gbid%equence of
I' n [ .a 1 DO resi ques

o NBE 168 cHi YARBOlfaREN o DHoRSY, 5.3 106-Seiraidbies 25ef pEFEQ ID
1"50 ﬁ@% 2 o406 QdrniTing Wr & 1413 § e g@hnﬂﬂl@?%ﬁ)f the

predi cted am no acid sequence eavy chai'n
var i H85d r Exgurmﬁ ghrovesratni akhgnllyleﬁ o]f4heﬂp1@@2te(draasnoi aad sequence of

20 138 ol O { RN o el e B 85 0 i0-136 ofsEQ

Fi gUTeNGYNUBIANG gthldle \gBOENDBl13, l’ﬂl%bosfeﬁgérfé%: %ﬁE@rn)rI@o 115).
aci d sequence of ~ the light chain variable region for

ant i 198881 oFipurerdoteshgwesn aligencpBofiBo pddicepmind anid sequence of

0, SRS I BnalBaf PSR RRAR Mo esec

pr ediDNexd 5gytiorthe g@mm%aq@ancm Qéqueh&e(IBERIY NEh aion),
var i abI e regi on for antibody 9.14.4-C34, (residues

20- 1985% Egeye 4P fyvan afignmest efiibe predistqdramiypigeid sequence of

e/ CEBE0Y D30 P 5o P ol oA MRt lorsea

of tIENE: 64) totthel gamiline Vasi i, Dedly ct,mbca‘equetﬂoe ($E(ghm NO: 116).

hai bl e ion for antibody 9.14, 4
2§5r osi0ols Beu f(f[&cgiﬁh@@(ﬂm aengent czfsvi Cpisdictee a@@pﬁwﬁéequence of
VKOIBe 1igHtTnaRAHSABE rég?&@fdr@nﬁ&dy]{pf’@ 3C-Ser (residues 21-129 of SEQ
ID NO: 60) to the germline V,A27, J,4 sequence (SEQ ID NO: 114).

[0061] Figure 4DD shows an alignment of the predicted amino acid sequence of
the heavy chain variable region for antibody 8.10.3C-Ser (residues 20-141 of SEQ
30 ID NO: 58) to the germline Vy3-48, Dyl-26, Jy4b sequence (SEQ ID NO: 113).



[0073] Figure 4PP shows an alignnment of the predicted
am no acid sequence of 5 the heavy chain variable
w0 e@so80120r anti body 9. 14.4-Ser (residues 20- 1BSI/08208EQ9390
ID NO 82) to the germine VH3-11, DH7-27, JH4b
sequence (SEQ ID NGO 116). [0074] Figure 4QQ shows an
al i gnnent of the predicted am no acid sequence of the

I(:rgg éfﬁag %@@%ﬁ }_sﬁ@%%%{ %[knk% gg@%??é%@d dmfiold sequence of

VKO the 1ibk8 clsein uaxiabde (e@h'o@ foaiBodst 83).3- (DO}Z[(fHBm]as El-gm ef SEQ
4RR shows a? al.ignment of the predicted amno acjd

sequgﬂé\p d10) tq Hhe BsEBle ¥ T InfseAugice @%@IIQrN@O]’M')
ant i E{Rﬁkﬁg? %1%6%«1& sidviSdrdi Qe Jfgtﬁ Bledrldd elnlﬁn SE slg@ence of

to the VH3- 11, -13 sequence
NO  fhESjeavy CmaﬁﬁiyarFabgameglon% atuxbméy 8r1083-Cor(emsiducd 20-hél of SEQ

82???@&@9 Qoo REIRLRR P55 11130 Jhga et GHELID NO: 113).
21- 1P6beaf 3@& BGGlshoNSan ﬂﬂ%nﬁn&ltto?ﬁwﬂﬁ‘émﬂeﬁ amytkPeld 1 sequence of
JK4 seeguence (SEQ ID NO 11 0077 ure 4TT shows

an afliedighi phain ianidbde yegioni for @mlbadry AJ =62 (S@@:fl]@ﬁ é28-1gp of SEQ ID

5. 1050 5 o Pe Seifble Pz 59 Pl R RSk, e

. o@r n{ooss] V 8 4HBHho%6 an dhgiﬁnérﬁ@!ﬂﬁ{medlaﬁ@ahﬁhd\ﬁld sequence of
113). [0078] Figure 4UU shows_an al7|2ﬁnment of
t

pr edihetheavyehain vaiable seindacantibpdy 8. e G2 (@fmdueﬁa@ﬂ% of SEQ

51 158N G e T, DhE S T R GHRPR Y01 15)
sequfntne] ( Bigare DINaLwS drtligninfHn7 6f thElpg&dlc&ecﬂéMr&fHDmBseqmence of

alignment of .the predicted anin id _se e of h
heavihedteht phaja yar 1%re.gé>@1fahal¥t@983§°7 2596430 OFSEQ ID

{;l_g_sgxgj,‘%fz[)h?@ml‘élnﬂﬁ SE@12 P3 ue%éé SE%‘%B@J@BM?‘)' ne

1- 26 JFM sequénce 113)
[ 0080006 g anlrdmm/smbmn abgrathérng nﬂﬁmtpr@ilctb& emproeatiid sagence of

ool O ety S Bl Stesiendononeaty e o e a5 of sEQ

I D
. IO 58 D s S(EERPLL

pr edi{M68l digwmo+BE dhowe gneligamertt of theeprpdiatpd antiag #eid sequence of

3" Bt R e BB Yt o OB GRS Fn daesma
J|'|4bﬂ§¢*¢®|€51%$o(h$ ERrhEhdND O 11 6)3. seirie@ QSEQ3IDING: 103).

PCT/ US2004/ 029390 [ 0082] Figure 4YY shows an al i gnnent
of t 0681 ediigure ALEshews airalignasegtiehibe péﬁfdlct%enmogﬁtd sequence of

e

sequaD O BE® the getnlidel y3-11,008BL 7, Bdbl sejuédce (SEQ/\E) BiO: 116).

% '9 r[]&)%r(]ﬁ %flgl}rg Aell\/ﬁ\/[ esl?clwgst gndahagrrrlln{]e%t gfc tlhg p?e%gclflgc{] ammo ac1d sequence of
the light chain variable region for antibody 9.14.4-CG4 (residues 23-130 of SEQ
ID NO: 56) to the germline V,012, J,3 sequence (SEQ ID NO: 103).

[0071] Figure 4NN shows an alignment of the predicted amino acid sequence of
the heavy chain variable region for antibody 9.14.4-CG4 (residues 20-135 of SEQ
30 ID NO: 78) to the germline Vy3-11, Dy7-27, Jy4b sequence (SEQ ID NO: 116).



5 the heavy chain variable region for antibody

8.10. 3FGL (residues 20-141 of SEQ ID NO 98) to the
w@eoosiosmed VH3- 48, DH1- 26, JHAb sequence ( SEQ | BCTNO82004/029390

113). DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Definitions and General Techni ques [0084] Unl ess

ot herwi se defined herein, scientific and techni cal

ter M2 d Figure 460CABHE Gh bR BhWe 1 G rBdi8RE Anino acid sequence of
i nvention shall have the neanings that are commonly

undethetlighéi clinjn virtable wsgioorfar amibpdy Rilkl4-Ber (tdsaluas £3-130 of SEQ ID

G moiCh sy B e SRl VichR, bl St (BQIBR e

t er nf00SBR! [FiguRe 4 PRIshovishe SighfhehPdf.théBiaIcAd amino acid sequence of
nomencl atures used in connection with, and techniques
of , thediepvehpin yariphle regiondercantivpdy 8.4 #r Sari(rsisislyys 20-135 of SEQ

' | o ti 65 15 and i
i 0 & ke L SRk BB o, RIS 20 T B RS RPN 16
her e[0074] e Figuos4QQuabs kimelighoail of tierRedivted s@ehd dtid fuence of

P SR ARSI S B S0
CONVRYY; '49}1?%' nthgg&ilﬂﬁé welih, j&? Whhehf ¢§E‘bsﬂ5 Nc?.[i@ﬁs

descri bed rious genera e Specl
Yef el00i8k s Figuat 4BR ehaws mdalemdieOofiihs presitee athinougiidtuence of

th t ificati,. I i i hdi cat ed.
L R N NI T R -

LaboKay: 86y tolYRE Banlindd/, 801 1, 8l &, | - 115).
Labor atorgoPr egs, 1Col cﬁSpri]%g mg@g#ﬂ%ﬁé?'{%’%ggﬁgngﬂ

Ausul¥8176] eFigare 4SSxhomesrn abigomentoifshe prefiioted auling acid sequence of

ror ) B0enl B Gt ol 8 ARB881 50 83034y athen 7y opseo
Bpr i NQ: 25) {dahdgemilmbor, ALY/ B4 Beffice CHEITSRQ: N4 ar bor

N. Y. (1990), ich are incorporated herein by =~
r ef el08iéle. FrMssHEE shovrseraligamentefdheprciictedzaniion acid sequence of

t echni o ' uf.act 1S
| sorBALER, 44 S LILIEA ERR010 8 JRARRRAE]Porsig
or am M€k O0) toettle bemding. ViBR4S, MnTeXE; UMiigeqternes €SEQID NO: 113).
conn jon_wth, an the | aboratory procedures and

tec hﬁ’?’%ﬁ sTigre %ﬁgww alignapang pf e pesdigterbammozgid sequence of

A ) i ot oa
2950 S TS Gy 70 RCOA OB el o
conmiBhNQ: 68kt the gedinart, A23f hddequdnte(IHQ guaD:drd).used

WO 2005/.030124 PCT/ US2004/.029390 for chemical ., .
oyt NIZ2S Pl e b igbmaghiat s ebriidtichimino acid sequence of
pr ep@k ﬁéa\@rbhainfosg%igyieé}&gieﬂ forl%ﬁfibéicgl 8.Y@B>GG@§?siHﬁé§%UF41tof SEQ

of patients. | ] The followi ng terns, unless

ot helDWNE: Shhigi tbag@rmlins Nai3H4 8 ®ul ridfe i stbossdudnse ($2QdDtN@: 113).
350 RS0 AL G k0B ARRIBERAAHSS o
the light chain variable region for antibody 9.14.4G1 (residues 23-130 of SEQ ID
NO: 28) to the germline V,012 J,3 sequence (SEQ ID NO: 103).
[0081] Figure 4XX shows an alignment of the predicted amino acid sequence of
the heavy chain variable region for antibody 9.14.4G1 (residues 20-135 of SEQ ID
30 NO: 102) to the germline Vy3-11, Dy7-27, Ju4b sequence (SEQ ID NO: 116).



fragnents and pol ypepti de anal ogs of a protein
sequence. A pol ypeptide may be nononeric or

w@odopmsrizL. [ 0088] The term "isol ated protei n"PCT/US2004/029390
"isol ated pol ypeptide" or "isolated anti body" is a
protein, polypeptide or antibody that by virtue of its
origin or source of 10 derivation has one to four of

the {eUskpWirigire 4% shswdeh aﬁél%ﬁ&it%tf et ﬁ%(‘h@teﬁ %&Hﬁc@é&ié’ sequence of

associ ated conponents that acconpany In i
st at e lighy chain ¥ agablefegionifer antihody éllﬁsfiEGlo(mmctws Qam@9 of SEQID

Spech b ihng GrPRBE ESRE1 o¥ adrslor GRILRRCHIL 2"

pol yposB| dg 1g1ﬁ1@11ZZ shehest gadnnensyNthb ?ﬁéd?&’éil arfno a01d sequence of
C%nthesl zed 1n acellular systemdifferent fromthe

||t ﬁYmaerhvartabkategnomfpm@o@y BJ0BECI(residules Be-141 of SEQ
t t ed
or ot 1 0098 WML BB D EEIET M R EGRROBE TN T 1 13).

natural ly associ ated conponents by isolation, using
protein purifi QETAKREDEDES CRIREIGN OF "RIHE\MWiHNTIhﬁ\I art.
[ 0089] Exanpl es of isolated antibodies include an

ant i Defifi§Pnantd Gadyaltlleahnib@s been affinity purified
using M CSF, an anti-M CSF anti body that has been 20

synt [0884F eUnkegs athbiwise disfingd Gereid, Reiente®d And telhiddl terms used in
vitro, and a hug}an anti-MCSF _anti body derived froma
. ]t anSBREtonIwI the ressidpventionshell havsrthp sicppiags theaare sommonly

S u t
T e e R
of aby qaﬁpdtglmﬂarhems shal invilde pimgilmndfplml wiepitatienclude
[ 5 nononeric or

The r..prote
ut ¢ PRGOS R Ao a8 By SppRpRHcB g and techniques of

pr ot @dlnunditlsbue dutiie #dice 9 %
80% or 9O%SV1\;e of a pr otu ga?ﬁwé%%g 11291%610?9 ﬁuscgéj%log}o Senetics

I ouandgBoteinaand Iplcbﬁceacmb blyenwsﬂrj/ ambhyhrﬁinzaﬁgﬁ/aipsmnbed herein are those

Pr ot ej urit y be indicated by a
nurrb‘grﬁ]gﬁ %%%CWPHV thgﬁlﬁz art, such as

pol y@os5] amhémedols ﬁi&t@émﬁtﬁﬁk@ @& r@JenﬁlnpélﬁIo%' die generally
sanpl e follomed by visualizing 30 a single

pol yl?féfﬁ’ﬂ“@ agrarting proreny ertionahegicthinds well knpwh imthstagtiand as
| ]
Fes ol RN ih YaiidlR Bhirel akhg i ShRARE AHEROS Ty s and

Zﬁ)eardiscmbdd thoaghout thet gieseaf §peEﬁTcati>¢H udleRafthe@Wise dicated. See,
2005/ 030124 PCT/ US2004/ Q29390 [0091] The term
" pol §Heptnbfeck ehg/ndfalecuiey G@éﬂlghérléﬁbﬁr@@’ﬂ’d‘rf%mtaé 24l ed., Cold

pol y; Hleﬁ-b It]f?% dﬁﬁtﬁ%ﬁa@%@?p\%ﬁglﬁﬂ% éW/ (?589 an(gi Ausubel

car boxy term r'enai
am ras aécCub regtrerocelsiis Mddenidrdiblogn GleencRubliesipg mci;sdsrgates

posi t | uraII occurring sequence,
o) me(tlg (ﬂ%ﬂ‘?%w a]i“f]fa ngeé 4iapeigiqry dlangal, §01d Spring
25  Harbor Laboratory Press, Cold Sprmg Harbor, N.Y. (1990), which are incorporated

herein by reference. Enzymatic reactions and purification techniques are

performed according to manufacturer’s specifications, as commonly accomplished
in the art or as described herein. The nomenclatures used in connection with, and
the laboratory procedures and techniques of, analytical chemistry, synthetic

30  organic chemistry, and medicinal and pharmaceutical chemistry described herein

are those well known and commonly used in the art. Standard techniques are used



5 or 10 amno acids long. In other enbodinents, the

fragnents are at |east 14, at |east 20, at |east 50,
wo@erooamsdieast 70, 80, 90, 100, 150 or 200 am noPEL/UME04/029390

long. [0092] The term "pol ypepti de anal og" as used

herein refers to a polypeptide that conprises a

segnent that has substanti al identity to a portion of

t t
he FUTPefiirtsyRiaer PR M h3is BRFrR i Ra g Ta ity
M CSortfigitionsatid dltiveryDhittir&@mepitdiphtiens, (2) ability
to inhibit MCSF. | 093] Typi cal I y,  pol ypepti de

anal HS6L o fbe ifelloveing e wless péheawisa indiented], shall be understood to
SUbSh'a\'}e 'hle%l Qx% hf%ﬁn%%é on or deletion) with respect
(1 ecurT sequence. Anal ogs typically

af e {1108I7]3a§lhe pro%epﬁfdeﬂ’(bna@mﬁé?sséﬂ{h@ve pf &hiGicRPbiotelhs, protein
I eas%raSO 60, .70, 80, 90, 100, 150 or 200 am no acids
| ong f8BMPwF gad POIXPRPLidaAnYPeLRf aBrolsin segupRsieg AuBolypeptide may be
ful | 3888k de. [0094] In certain

rr‘oodlomentisaC BP#ME%Q{&% d substitutions of the antibody
or HH8Bpedhbiteroi ‘hsqugtod protein’, esobatdd mulgpeptidsBorvitidotdted antibody”

(1) reduc sus tl root eol ysjis, reduce
s uscéspﬁl?rB fytp tl:fff“ %QPYB?&’ tbg byaYIFlé%/ Sn%‘%%} or source of
ahfi Héﬁ\)éh%ﬁ has 619“! O TR ﬁill@v&@@i)ﬁ§ B8t asdcidtdd w‘ftﬁ'?l Rirally
or nodify other physicochem cal or "20 functi onal
pr op@%pclegd@bmggnﬂmt%xﬂmaﬂ asgempANait 0yids waive istatd, (Ads free of other
vari gus a_seq e ot her
nor iR RS fin SheB i S50 st b el o p difforent species,

si ngbe(4) dbesnﬂttobcﬁirenﬁﬁﬂlﬂso vk th S31PSdpkiHY tHaP RSchemically synthesized
(preferably conservative am no acid substitutions

may ber HEdesizad inrecelwtanaystgm séerent fram eecpellrfeam which it naturally
f tsid
Pﬁf]e gﬁ%gh%? \V?ll #Qﬁﬁ(})lﬁ%ﬁf ﬁtSJEehr ol %@g rgés%:ég S{%ﬁ' ?l%pglg%l 4.9% protein

[ 009hjay Also bleseiderdd substamdially feezi of nalpsilyl dsstidifned sdapdiénts by

not substantially change .the structural

char %6 aélpn,sltsmg@reﬁemmgl fratightechuguss ! knowy in the art.

r epI ?E ?ﬁ b1 Pﬁbﬂtedsa%ﬂH&EemauﬂE% £hnd RE CSF a tledy that has
anti -par al heet t hat es up the 1 nmmunog

bi ndbwﬁgl adomty puﬁﬁmitusmngIF@SF rantah- Me@&ﬁﬁntﬁ:edy&rm:has leden

Bhar SRtz by BB aan of SBF eflttneh e o ahimgn ety CSE
and &0 kbfecafdh adanYRMlcnbek, be used in an

anti-parallel [3-sheet an‘pl es of art-recognized
pol y{%)ﬁﬂ] dé me@mmmpdda isr' substantiglly pareyiregbstargially

descyibed in ,PrQI tructures, an I\/b cu 0

pr 1 nRPRPGRer o Rebhialy PYHEThGoE et it & to 75% ofa

2005éz@1%9é8ﬁ1 BsTd Mﬁé’l@@ c@%Qﬁ%@l Bk de0 MR Y& i

é\5(11984) ) | ntlr oduct 1 onﬁ% o Protei nﬁtlSt ruct we ( eBr aﬂggtghn may be
d monqyeseor mukimericadt subdtapiially rie nglypeRtide Yo protein will

( 199}]})9 call?@gmﬁlt}?ereﬁ])%ﬁ&o(’/e%(}% 70000y Sr 9°t%‘

a ]tglhsam le,
ar e’ eac nCor por'at e °’heré in erencg % P

[ 009mbraNasnalbe phdud 85 %[1 adOgrefepatty Q@lm Bilét 99%pure N Ptdi€in purity or

har yjaceuti cal i ndust
P fxm1 mogeneity may be 1nd1ca¥ed by a number of means well known in the art, such

as polyacrylamide gel electrophoresm of a protein sample, followed by visualizing
30  asingle polypeptide band upon staining the gel with a stain well known in the art,
For certain purposes, higher resolution may be provided by using HPLC or other

means well known in the art for purification.



5 as drugs with properties anal ogous to those of the
tenpl ate peptide. These types of non-peptide conpound
wae@spsarieed “peptide minetics” or "peptidom nePCTES2004/029390
Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and
Frei dinger, TINS p.392 (1985); and Evans et al., J.

Med. Chen. 30: 1229 (1987), which are incorporated

her ei ‘ > ) t .
oLl TBERANGRL RN SAAGRAE SRl iy apomentio
nmodetliahlyas Pegmind¢erniing tand/er tdradxyateemitat delétivrabliywhere the
simlar. to thera c?utical l.y.useful peptides may be =

s ed" ERRIE AT 4 sqetka it iontisal i e Gpmespopging positions in the
pr ophxthadiyidec@tihg cbquefd) ehabnk enftoRinh b tn:eﬁté a?ei[ ﬁéegxst 5,6,8

structurally simlar to a paradi gm polypep
@ poPyHepningacidsdenghds othed esibpéitheniso thedmgamntspropicleasy 14, at

 cal & . .
ont PREHCR 108, 53 or ko ot ko, S0 B0, 330 31 0 Piina s e

ti [poak] yTh cpolyp¥ptald i
8?0 Iu glo C](%S | gﬁrﬁg©og?¥?t- Cl—délﬁlil?l-g? ?s ?;ﬂddqgffse?l?ré‘f&e L Bgly'peptlée that
- - CHeoUppses a segnagnt that hascsubstaniial identit) to a porGBOpLan gmino acid

- - - - t hods wel .l owmn in_. .
AR 0 T8 B RSy S i
mr:]i dt® MECSF mm? ewisalbée %ﬁ?ﬁ@g REAdifbis) l(z, ab@it?tHLﬁlﬂilﬁﬁ(/Id()JQﬁ

t he t .g., sine in place of L-lysine

may @ﬁgﬁ bﬁgééalg’s g@ﬁ@’%’éﬁéﬁ@ﬁ%@ﬁ%@eﬂwﬁﬁﬁ}éﬁtMQQ acid

I N agdilkdion (rASHR BLIBER) \kfﬂﬁf'esm?cg [Efln[’gl'é:ﬁfx'[o?l%% y-occurring

consensus sequence or a substantia
cons®suwes dqalgs typicatlyiasdt atdeastBy oS gaimeraaide doddy preferably at

met hod n [ e ar Ri and G erasch, Ann.
Revh%ﬁ%(;@h@woﬁ@? %@71(?)1%@%”, it YR Fide peinsleagsrispd can often
I5ef e5eaRaBig ad LRlIERASR pBlypBitideaddi ng internal cysteine

resi dues capable of form ng I ntranol ecul ar disul fide

25 bl0PYesIngsttein enyhoidiments, hmipeptid debstifidas bf the antibody or
"antj . refers.to,an i.ntact antibo or an

ant i Aélgl %g%lblr%i ?nﬁd) OBt tihSrr?oit P arose (ﬁ‘hﬂ@’t e@¥5ﬁdﬂlﬁe guseentibiliy o
ant i jrowdylykie) (25 peiubé sscitibilithdo oI AL indi i
Fundﬂ;ne,ntygl r(I ,?munol og;c/léij .t5}7 (()Paull, _’W,ﬁgg&?dgﬁdaf%rg.ty for
Rav eRTpIg PEotein cymplergg oy (4) qonfrs or podify otheb physi¢ashemivel or

Rav . _ Pt aen: bi ndi 0
200 e el Bt lr oh aRHE RO 28 Mo AR IRRIR e s ofa
or rpqemzy ntibi thanthe herilg-atourtiegyaaile @bqueRt@ Chor example, single

antibodi.es. In so enhodi ments, antigen-binding
por ¢ SHYPLE @pippsackd gpbskgiions frefsraply copgervative aanibo agidd

CO MR BIFRAN GRis ) i 0945 i

PCT/ US2004/ shisky g%@g Phl e %Bﬁ@lff g%n“%ﬁ?%,&é%?nﬁ& prefepably,in the
ant ipootineef thepdlypeptidbionsidechaddrhiio@) &sminglinedndicealaabshtacts.

ol i des that .contain east, a portion of an
B0 R v SerseBaf otk subgiation wfouipratpbegantially change

ant iggegriehirali carabRritia Ah/Peattl 9Bla 1 no aci
N-term nus to C—at e?rri nus, b%at?h tsﬁgjeﬁéaét?%%g’ ﬁ%gﬁ?%né%nc} amino acid
heawhowd aptalter the anti-parallel B-sheet that makes up the immunoglobulin

binding domain that occurs in the parent sequence, or disrupt other types of
secondary structure that characterizes the parent sequence. In general, glycine and
30  proline analogs would not be used in an anti-parallel -sheet. Examples of
art-recognized polypeptide secondary and tertiary structures are described in
Proteins, Structures and Molecular Principles (Creighton, Ed., W. H. Freeman



5 vari abl e domai ns conprise the regions FRL, CDR1,

FR2, CDR2, FR3, CDR3 and FR4. The assignnent of am no
w@ei0dm3tied each domain is in accordance with theCT/US2004/029390

definitions of Kabat, Sequences of Proteins of

| mmunol ogi cal I nt er est (National Institutes of

Heal t h, Bet hesda, . (1987 and 1991)), Chothia &

LeS k "“i{ét BVfr}%a% ?} gggoég(gQ?%%,g]%g? bd % ot 6%)56?6@78}52%2 € 'Branden

h ere nd J.alfvoaé)ted b pGyrladibPublishingf Wew atbrk,N.¥Y (109719E bnd Fhornton
t he sa as a__nonocl onal anti body that i s obtai ned

£ ronft Ho NpeF BEAS 619% eV eherersanbrompTed kereimdyasference.

I HEE MR AT -
a5 Fda$ damgsrenth pmﬂsesanahgbmsﬂodb{osé mﬁ@ma{hptatmpep@daswﬁé@ types of

15 of the VH and 1 dommai_n; Fv fragnment consists
of t RRDEPtidsFomRO e s P%Ptl_.{? eApimetiss neropepfflomimetics.”

ant i paghh; ea.m%@ RE I r
341: 544- 546 % e 23? ge%ag%ﬁﬁel ‘hﬁé‘? %\[ﬁp”z

In s@r?@ﬂéﬁﬁd)@i\’mﬁl‘ gl d. Hdeda itieipody: 1229 (4987hgzihmh(ﬁnam¢orporated

pa r AOP ek S ifond et e laRed g e aid of

Bynt btﬁhpmeﬁZeﬂKﬁdleédlﬁ{m&ib@@gePeﬁti&%ﬁ&tl@@tHﬁﬁ% sBct@rally similar
singl e protejn_ chain Bird et al Sci ence

242: W@eréQ@thQI@B%eﬁéﬂ@PF@@tw et usgdl to prodiaes, anNeguivalent therapeutic

D MR B SRR oAbl gy s o

bi V&bﬂi‘ﬂldlgﬂﬂidlﬁﬁﬂtléﬁ(ller] a\lplmll}qiepwdté tantchayla ddeiR@d tisctdhtcal property
expressed on a.single pepti de chain, but using a

| i nk®rPhergecolegiqal 86%‘1%6{91 SuP ant Pewan antibedy huigatreengamore
% S HINRR YR bgﬁo&\ﬁl’\l}/%}ﬂa&ﬁﬁl Ll Be ?él& &Ieﬁgm tffé g{oﬂg

the donmains to p enenta
anot ¢tmsistihgpf -&E:NH-eat CHgS-t, \hECHﬁCHj@ﬂ-—@Hﬁ%ﬂ]I—D@(cBI dn@Srans),

d
sk o6 O G5 HOT6biy s e asghT S methods il o o the art
Str US&%H@&‘[% stb@ikntldk’cr dnt %2 Mord aﬁlﬂlosiem% Oggb:ggém s%ﬁuence with a

one or nore CDRs froman antibody of the inventio
may Beniine a¢ig of dtegamieriyre & gvdP-dysinesinPlace iof helysine) may also be

t
B rouseB o otk RAEOBNE Bratlach 1T Ry o B minedpentides
s uc heommizéhigneedtinSenshd SequBI(eor a@ﬁst&ﬁmﬂl%%&nﬁ@ﬁl%ﬁé’en@&s sequence
part of WO 2005/030124 PCT/ US2004/ 029390 a | arger

pol yﬁé@flpla maypgigaierpig) by anatndsikapwnyn theraki@RizoarshGietrsch, Ann.

| t
Do LB o B PO PR o DE RO BRI 8 R rongey, g example, by
mor eaddmginmglﬁ cysaine tdaklubs cadiablg of iférafin amfd@ecular disulfide

i dent i cal one_ anot her or may be different.
25 %r} ges w&u&:h cyclize the peptide. y

[0097] An “antibody” refers to an intact antibody or an antigen-binding portion
that competes with the intact antibody for specific binding. See generally,
Fundamental Immunology, Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989))

(incorporated by reference in its entirety for all purposes). Antigen-binding
30  portions may be produced by recombinant DNA techniques or by enzymatic or
chemical cleavage of intact antibodies. In some embodiments, antigen-binding

portions include Fab, Fab’, F(ab’), Fd, Fv, dAb, and complementarity determining



5 [0103] As used herein, the term"human anti body"

means any anti body in which the variable and constant
waeleovaiosnigequences are human sequences. The t erP@T/US2004/029390

enconpasses anti bodies with sequences derived from

human genes, but which have been changed, e.g. to

decrease possible i nmunogenicity, increase affinity,

i te] hat . m,ght : i rabl o .
Fol arAETCEES) Rt S U B ES MR B amibastis
pr oddiabediecanpulyeptitias that doanidatredst @Fbﬂti&n oflh ﬁﬂtibodly that is

m ght inpart glycosylation not typical of human cells.
Thes&ffienife gpaier spepifreantigern pudig tp thepalweptids. of

way's d N SO " ehi e .
10881 53R AL R LR 1T Bl R oy crain
chnprarsbie dedinnenipristhevegions FR1eCDR{ BR2NCDR2, FR3, CDR3 and

ant i ies. In one, epbodi ment, on 15, 0or .nore of the
CDRspgge %BE ASIESIReR BhATHINR AFSS tproh.domeisEs dp asqosdapce pth the
anot ; ' f 1 .

unn s SERUTERAL SePlenc o { 6rehioay pahndlgE ek idional
CDRs Inistiitasrod tkealth,aBetbesda,vide(l 98 end MOTHE Chnthih&diesk, J. Mol.

o P SRRl gt oS ruftR ek b N FeitiRedhd Gosgh
thhai [0099] aakuk&d hdreiiBah AtbodMHabls rafkred ety nénBS Figﬂ@?same as a

fromthe light chain of a second human anti-MCS
ant i peugclonad antitwgR3hatfis obtpinkeé fonhe hybradomaéf the sarthe gumber. For

huma tl - I, ' h fromthe,, .

he avgxac alﬁj"’ rﬁr%L &‘a%?ﬁ%gp%%‘r%?@%%g%? 1% rtr11% eosﬁaren%gﬁpr%#yeasoqnl’?é)lb tained from
ant i hyérfdohmas8.8bodi es. Further, the framework regions
may be derived fromone of the anti-MCSF antibodies

f r oAk hAs eeddrereips 2 d fragmentanfaps g @ntibgdyr{ragment that consists
0 0 o . . _

L

nol egsihgk acanflhe antiwaiyt hyd pdApdingohety Windee abf Nature 341:544-546

ordi nary. skill i e, art follow ng the teachings of
t hi s&%§%)éé’f’?$%%?£%w{ depefer r ed ami no- and
car by | efdiode QhbddiRAeHENhS aftibodP R :9%%1%-%9{11 angﬁé'&y (scFv) in

boundaries of functional domains.” Structural an
f uncwhvhal VidowaY mdomaims bre Bired te forinfa rmdndysalend mpdacuke via a

t he ,nucleotide a o, ami no acjd sequence, data.to,. .

ol SEOHHE R RE ARGreRneilinte ikl s 3 SHER BPima B (Bird e oL,
CONPEE;&Ide 229409211 58¥) andBlubtef 81 A, b8 Ol A chg et ithsu
sequence notifs or predicted protein conformation WO

20058390228 BT H B 0buscomozd ditaends. ike atibodiss exerdiphpdies, i.e.,

ot he 3 i NS,..0f,. . st uct ure .and/ or  functi . .
ot raa B Aiaick B WY S E d BRGNS el (B FE B in 4 ginele
a kngoppdplide Ehehh,IBri0 8508 allinkér tHEtt i i ABR to KNGWior pagehg between

Bow e et al., Science 253:164 (1991). ) o
25  the two domains on the same chain, thereby forcing the domains to pair with

{®]
bt )

complementary domains of another chain and creating two antigen binding sites.
(See e.g., Holliger P. et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993), and
Poljak R. J. et al., Structure 2:1121-1123 (1994).) In some embodiments, one or
more CDRs from an antibody of the invention may be incorporated into a molecule
30  either covalently or noncovalently to make it an immunoadhesin that specifically

binds to M-CSF. In such embodiments, the CDR(s) may be incorporated as part of



[0106] The term "surface plasnon resonance", as used
herein, refers to an optical 5 phenonenon that allows
wo eosoba2anal ysis of real -time biospecific i ntBCHUS10041629390
by detection of alterations in protein concentrations
within a biosensor matrix, for exanple using the
Bl ACORE system (Phar rraci a Bi osensor AB, Uppsal a,

g\é\ggrg:ﬂag é}g)o%zp% g pusk |;{/‘]qj)covFl%fl ly Hﬁl%éietB angiher polypeptide chain,

51: 19fﬁﬁyb&9&3)poraledlﬁﬁmﬂvﬂent¢§t. al . B| ot echm ques

11: 6 F? (1991 10 _Jonsson B. et
Recog%ﬂg g Jf@fnfé bevimg. onaﬁamy&m@@a Sées élte binding sites may
AP(%'I be 1cﬁhﬁ@%7bnelagl%t}%§§f l%éz bé li%%élré [0107] The term

refers to the equi iumd ISSOCI ation const ant
of a[0193} t Aswised hearein] the dyaafiuingarentibédy”antane any bR} in which

The term. 1531 ,[1 | udes rotei n determ nant
capabitaagf g @E@qs@n é%m?)lf“r?a‘ﬂ‘f%‘ ? PTG AU AR SRS ERSB U i PR term
or Tefc®hlpabsRs emindidicdrvith RLMcEEdMe] rfﬁ)% hﬁﬁ%ﬂ‘%@ﬂés %uft which

nol ecul e. Epitopi c determnants generall I st

chenhavgltiegn gleangod esdiitd denseasgpossfhle gBmuﬁogmiodguinefeasmaiﬁmty,

pave ety SRS 0B B RS AR PIs TPl 86 Frcterm
har ant@npstdsaach agibokles pﬁﬁlu&&ﬁ@c&ﬂnﬁm‘éﬂ@i B&on-human cells, which
char acteristics. An epito may be "linear" or

" confighfmpahalycosylation nof mal ofthusprint esle, Th¢se aptibadies may be
POi Npfiba k' GLAG! bER }ggg YRR afpdhpt o1 0 and the

inte t| ng no as an anti body) occur

| i ne[amau] yThé mmg “t:lmmepmnabgdyams MeedAtdrein nsREY SN &RIWMy that
the protein. g@conf ormati onal epitope, the points

of | Tt T %%Pns B PV e5 et differsar andibadies sinnssnihediment, one
tshe HrAbRIA Hd@HRELR d%?@/ gﬁ fnﬁrgéﬂ %‘HFM-@g tanﬁﬁod\kﬁ'ln another

antibody is said to spec an antigen
t he ehbxbmest albnf b6 CRRsdra ldbnvsi fr&th aﬂ‘l\dltnapraﬁfleﬂé(m}yantlbody In

crrbotihih e codieni i CORE ik om o one ot fih M-CSF antbodics
enbogt eBRAbmed I8 clielis antISIdyeedr ﬁﬁpa.n%/l até?urillelfl\é a7 tf’ﬂ)ody may

ot her enbodi nents, the KD i S between T Mto
ot hegomenrise @iGRIRE &om: the lighy qmlrbdia/@ehhm anitd- MeC$E anﬂnbody,

oot PRS- AP 15U RS s com

epi tfoqa thelight chalsion g thikehigalaitONeS SHAEhddYeshd e OISR from the
present invention. Alternatively, during the di scovery

pr ocieaEy chaje myxbe dsriveshiram ene Ramess ethpranti- MACSF antibodies.

cpi (apdleE S m By G308 ) BE BB R 8 bR oG deos
i nf melt[hbdlemfromtwhlsh bieor posiflheCDRs @f@Red dri ﬁfcﬁh Yne or more
gcr e(gg anti bodi es f&%bl nding to the sane epitope. An

Z3ppr 0 Rpmagnankibe is is to conduct
Cr 0591 64) TP hEhEAE oS 2t 89 f antibodies or immunoglobulin molecules can be

readily prepared by those of ordinary skill in the art following the teachings of this

specification. Preferred amino- and carboxy-termini of fragments or analogs occur

near boundaries of functional domains. Structural and functional domains can be
30  identified by comparison of the nucleotide and/or amino acid sequence data to

public or proprietary sequence databases. Preferably, computerized comparison

methods are used to identify sequence motifs or predicted protein conformation



to find anti bodies that conpetitively bind with one
another, e.g., the antibodies conpete for binding to

wo b@sasitizgen. A hi gh throughout process for " bPCHUSZY04/629390
ant i bodi es based upon their cross-conpetition is
described in International Patent Application No. WO
03/48731. [0109] As used herein, the tmenty
conv reviatians,.
coneah 88 loy 80P AELSoPIL (IR i RRLE ML Ao, Methods

Sy nt toadérstify Prstein Edqﬁan@ﬂ; thit.f51d ifgl allbloaﬁﬂthﬁel:éhm@‘lﬁﬂnal structure are
Eds Sin er Associ ates, Sunder| and, Mass.

( 199H39Wn. \preBOiE ef oﬂcﬁ?{}%@%ﬁl%él@?}ﬂ by ref er ence.

[ 011 Oa- e ¢ | ”I‘ f

rreang'ha EoTillﬁfee?ﬁlncggﬂgér[dr%n%% nur g%aoeot [ de;gs l%f% 4 ﬁ?r #éaé}%r T?)an optical
as elshqnnmlemtgthat allwiwshfer tHBIahHinSlS lbéodal-tdat bidspecific interactions by
deox J eo orm of, either type of

nucl % 188 ° ?‘ﬁ ?%t}SnHl Pﬁ%‘rl&a’é%emr? Higfisevitin adirpspor matrix, for

st r adaphid & thelﬁA[(Qmﬂl]M shBRni G’h%néc?@hﬁ)ts%or(%B Uppsala,

pol ynucl eot i as used herein heans a pol ynucl eét PB

of g%\ﬁ@iwl@ndé’mﬂaway, Nynt Het fucther degcmptomsswagonsson U. et al., Ann.

conbj nat d.on f ch b e of jts orj 0
sour%lg?o l?dg; ri?/azfé C@g 4 éslh Oélss‘orn Ieéflédglﬁéﬂcz}’ﬁ%? ‘?%} 027 {1991)'
Itas Jonssohnd. etb: e]&Mb‘l Réwgﬁzﬂlsl AR (1693); biid Msson B. ez al., Anal.
assoc:| ated wit or a portion of a poI ynucl eot i des

t FPRkreEh 195@68125&(5?%1&! pol ynucl eotide" i s found in
t 2 2 I
{‘2 o Fhnd B ZRoPRARA R the LRy R SERER of £
occmarﬁicularamubed}amtxganﬁntaﬁc@ﬂ arger sequence. [0112]
' onqcleotlde as used herein includes

The | i
nat Jbgi#ry g‘?ﬁ:tgfqn i FRjioPea Aludes Y Rigteiy determrinat sapabikefspecific
1509&difMhg Ryarf‘ﬁ‘ﬁrﬁﬁl% b Q)!t‘ i @e@gor&g %tﬂé%ﬁ% %ri}égénsg with a’

occurrlng ol i gonucl ot i I'i n i'gonucl eo

ar e molpallg.nbpiteme dcterrmuwegeﬂbﬁalgeumsiaﬂ dfichemiqatly attvg srface

| engt h_of or. fewer. Preferably

o | SO ET BB UIch ok o FBIS Geiia SEs s ide fltine apshecnrally
NDSthapé gheRifdthYee medsdonal éruchiral diraclefistidSas well a F etfhic charge
to 40 bases in length. di gonucl eoti des are usua py

Si ngﬁhéraéieﬂ&tﬁ@ed\n @1‘@pefr@ybe hnmﬁ or qurmbelsal ” In a linear

2?' t Qﬁﬂg& o?ﬂ{k X cl)l‘ﬁt # Jl?gqr?cglﬁ)}ﬂ (?F eeaiﬁ t r 5 c{j t%e 1nteragt1ng

ai gmda@ilecgublﬁi esarintibbey) %&Mﬂe@ﬁll@%ﬂbl%&hé% nﬁlaf}hﬁﬁmo acid
sense or anti sense ol i gonucl eoti des The term

" natSEAsES obike PFateiRg Ima epnlormational @stone,éhe peintsiof i lnteractlon
| nClUdGSicrdis g?ﬁ?’ﬂd %? %ﬁidﬁ% bfiRe p?cggm\;@%g%%pgl% St one

The term " no nuc i des’

PCT /ahﬁﬁ@ﬂ%ﬁ)ﬁﬂtﬁiﬁﬂy%mﬂd teegpetificalchiid es aftigdneMidndBS dissociation

ith nodifie stituted sugar grou and t he
2%“ constant is < qml(/l referably <100 nM%nd mgost prrg:ferably <10 nM. In certain

embodiments, the Kp is 1 pM to 500 pM. In other embodiments, the Kp is

between 500 pM to 1 uM. In other embodiments, the Kp, is between 1 M to

100 nM. In other embodiments, the Kp is between 100 mM to 10 nM. Once a

desired epitope on an antigen is determined, it is possible to generate antibodies to
30  that epitope, €.g., using the techniques described in the present invention.

Alternatively, during the discovery process, the generation and characterization of

antibodies may elucidate information about desirable epitopes. From this



i ke. The term "oligonucleotide |inkages" referred to

herein includes oligonucleotides |inkages such as
w@bwspbaeot hi oat e, phosphor odi t hi oat e, PCT/US2004/029390

phosphor osel enoat e, phosphor odi sel enoat e,

phosphor oani | ot hi oate, 5 phoshorani | adat e,

phosphoroanidate and the |like. See e.g. LaPIanche et

aI %Imatlgg 1s%§%nR§?S§§}P 4@3%%%6&%{6 6%ch(§{ a%g][]o% ieﬂgmbmdmg to the

ACI dsa top6.: BAABpLohIBR) B8 isab
O Ug ggfi@é r?%G 5399 has 1)a0h%2ntet is% cond¥et bro§@B&Rbetition studies

O i gerfind avibodies theh qommmglyéa.nd witkoae tamiher Agp tiesaitibodies

pp. X S|ty Pr.ess,

Oxf o?" %ﬁ%ﬁ a‘“ﬁ%@’fﬁ amlgfg E}%gfl g“?%#t KBrocessan tumjhe”

Uhl namibodied bReynipon tehesrbgalonfpeuiiens QB i in Gﬂt&%@ﬁ@nal Patent
theegl scl osures_of which are hereby incorporated by

r ef Pi]t‘é‘lomo W@é’éﬁ@@botl de can include a |abel for
det e bg]n Fﬂg%é%l dﬁ eX rgLon‘%&&ﬂ d&k(?S and their

sequences |nc $81'0n" eonf seqguenc
t hat abdreviatoms |f«gﬂum sonmehhloﬂafh asagen Be@fmmﬂﬁﬂbgsm Spthesis (2™

e r ont ences_t ha 15 act .in trans or
P EauEh SoBolBepAETE) CimeEt unbir Aoy Sumhaland, Mass
IOer nﬂlQ?K)Pr\ﬂ%@h A inEARbraRd IRRGN 6P e&erefiSe. Used herein

means nucl eoti dé sequences’that are necessary to
ef f el 1 h eTbtxi@ma ‘pploymucledtidet es sfeiauctodiereio dlemgs a polymerlc form

cont Tt alifiaitef RentA hhol i pvish e RmEER I oo

i ni tdeakimRitledtidedTomainbo@ificd P5RNBE &thePge 8PRANERIde. The term
sequences; efficient RNA 20 ?roce55|ng signal s such as

spl |1@Fméesa%@glﬁéﬂ@/é@&i§/$tmﬂd@¢1 osingnal s; sequences t hat
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and when _desired, sequences that enhance protein
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prokaryotes, suc Sequences genera
I ncl pedignupleotidesewith whixhshertisolbied qbbl}gusliebtﬁie”&mﬂ)und in nature, (2) is.

I tl t tion. sequence. 1 n_eukaryotes
Ao merarly a0 Eamhtaite %ﬁf@%@g& Fitoidekedprmnery (3) docs

and ﬂ&@&bﬁﬁﬁﬁﬁaﬂlﬁaﬂastp%ﬁmflaq& c§fgiuence. The term
“control sequences end d to include, at a

m ni[BUR] alhe te olmgnmsleumté @s praklencs indudes sietralpl occurring,

adai ¥ Erﬁ?%%"”c&%@ﬁp@fl@&%i £ 59 SeBFaly eiting ind Hornaturally
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partner sequences. WO 2005/030124 PCT/ US2004/°029390

2501 1espergi coaprising a dength of 200 hasescbrifeweni Prefembiysoligonucleotides
”“C'a?é Fo ACéFbTRY ﬁl%ng‘%h%ﬁ‘@%%stpleferably12 13, 14,15, 16,17, 18, 19, or

20 to 40 bases in length. Oligonucleotides are usually single stranded, e.g. for
primers and probes; although oligonucleotides may be double stranded, e.g. for use
in the construction of a gene mutant. Oligonucleotides of the invention can be

30  either sense or antisense oligonucleotides.
[0113] The term “naturally occurring nucleotides” as used herein includes

deoxyribonucleotides and ribonucleotides. The term “modified nucleotides” as



of transporting another nucleic acid to which it has

been linked. In sone enbodinents, the vector is a
w@b@sosd24i.e., a circular double stranded DNAPCTUR2004/029390

into which additional DNA segnents may be ligated. In

sonme enbodi nents, the 5 vector is a viral vector,

wherei n addi ti onal DNA segnents rmy be ligated into

the y ectors
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ISt i lakt innedrddeeh Nifstahse tforlz%nﬁgl‘%ﬁg ﬁe e dfftefeSt Mrnd @ik « ‘expression

cell" as used her ei n. term"selectively
hy brePBiroleequeast asaiged bem@rleﬁems nvebmaclboncbbeiequémbi ghat asd

spe Pal ynucl eot i des nucl eoti des

and %éggngw ?gireeeo ééﬁlongg‘gglioﬁgﬁ’?@@ %CS ng §gquences to which
| nv elrdtyi 2061 li gt CExpredsion yoatroliegBerlcs HeRId8 iabpRpHsk
strands,_.under 25 hybri di zat i oeﬁ andS wash gg%dlﬁtl grgrsanscnpnon
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28 OGP §°augRC) gy Ger mageanprotsbratsyibn end when
t hedédieel b@hﬁ&ﬁe@fhaﬁelﬂﬁh é(}%g ehf e'cfie?lo ’I‘l?a %@&% g S%Czl control

polynucleot| wher el n po ynucl eo
af f Poapignges deffegbdmd:némgfuaon theUolst orgmannmrmbm@otes Buéh control

DDA RO Lo e 8, SSEE o it 0 o e

f r appmiiation Sauside; SRR 2000 o;u%ﬁ .
PCT/ US2004/ gézi%lggo 3)6@ Q‘Qé :}, control sequences include

promoters and transcription termination sequence. The term “control sequences” is
intended to include, at a minimum, all components whose presence is essential for
expression and processing, and can also include additional components whose

30  presence is advantageous, for example, leader sequences and fusion partner

sequences.



DNA at a hybridization tenperature of 42C for 12-16

hours, followed by twice washing at 55C using a wash
whedoseso1ed 1X SSC, 0.5% SDS. See al so Sanbr ookPCBUSHNN4/029390

supra, pp. 9.50-9.55. [0118] The term "percent

sequence identity" in the context of nucleic acid 5

sequences neans the percent of residues when a first
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%DCT{_ILLSZQOA%/ 029390 . . .

2 ybridization and wash conditions that minimize appreciable amounts of detectable

binding to nonspecific nucleic acids. “High stringency” or “highly stringent”
conditions can be used to achieve selective hybridization conditions as known in
the art and discussed herein. One example of “high stringency” or “highly
stringent” conditions is the incubation of a polynucleotide with another

30  polynucleotide, wherein one polynucleotide may be affixed to a solid surface such
as a membrane, in a hybridization buffer of 6X SSPE or SSC, 50% formamide, 5X
Denhardt’s reagent, 0.5% SDS, 100 pg/ml denatured, fragmented salmon sperm



[0121] The term "substantial simlarity" or

"substantial sequence simlarity,” when referring to
w@2maobiEeL acid or fragnent thereof, means thaPCTHIg2004/029390

optimally aligned with appropriate nucleotide

insertions or deletions with another nucleic acid (or

its gmlﬁengyrgn%y strand), there is nucleotide
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25 meidebepoiraied badFeghMAat i ve amino acids substitution
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ph ywb
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asp arlggls%%{eaﬁﬁp ani he 2 r@%%@ Perlsig apdhauisg apara8390
sequence should be understood to encompass its complementary strand, with its
complementary sequence.

30 [0120] The term “percent sequence identity” means a ratio, expressed as a

percent of the number of identical residues over the number of residues compared



[0123] Alternatively, a conservative replacenent is
any change having a positive value in the PAM50

wo o@slosded | hood matrix disclosed in Gonnet et BET/S2004/029390
Sci ence 256:1443-45 (1992), herein incorporated by
reference. A "noderately conservative" replacenent is
any change having a nonnegative value in the 5 PAM250

| og{OllZlﬂaI |Thxamdmr‘édub$tmtla[l @@ﬂrhhtﬁecqusﬁtfs@aﬂuquu&ﬂeefsﬁﬁﬂamy,”

pol is typical]y measured using sequence

an a?@"ﬁf %@QUCIPF&C& 9? fa%a?% therapds mogns éhatmtheh eptimally
seqy ned -t 0

Sed %%%%éﬁlgg %Ilff.? m% s qsgi;]tfsyng ﬁ% H%l{\étﬁ(%%%l% atothef nucleic

n‘odﬂ(ﬁld Cert ltmmnplemmthrucktm@d)pthnfee{s matlemewmﬁ@caﬁ:deﬁmy in at least

sti tytions sta ce, ontai ns,_ 10 progr
s u c?i %J’C/SaBnef?fﬁ@l tfa‘irp"?ut mﬁ aagye peeferably %Alﬁtaf’ﬁ about 95%,

def aglet PRI MWBIRHIY ofdle m%dnfdb Bsedd ésf}néaﬁﬁreeﬁ)g ?R%u -known
to determ ne sequence honol ogy or sequéence

bet dkgarthen eEssnyencelidansity, pmmqsefmsmssmsw lor &mp, as dlscussed
honggoquous pol ypeptides fromdifferent species of
organi sirs or between a wild type protein and a nutein

t he[(dal] 3seppkediopolFpeptittsssthe erfr SubstMiPRREEHL means that two
sequences al so can be cogpared 15 usi ng FASTA Using

1Qjef BeNtide spqueaeesnivBeRIeRiipa haatened, suck aebyabe pyegraing GAP or
FAST
RSB XSS B BT B ORI s
i deT%; Y5%for BO% seqmma eafityl prefdraislly a0least B, oPBINE&Jhence
t he, que })/ d sear i}gguences (Pear son, Met hods
En z&?ﬁ% t ngre pyger dyast Plar ¥h or Retassaecorp identity. In
Bi Oéertailn?&nl;&ﬁmgﬁtg 1@%@\9 c)smd%@ Qﬂzﬂ Gle Mt?ée%ﬁ%ﬁ%fvfgr conservatlve

al gorithm when conparing a sequence o nven
%o anmataaida&lbstdumrm A 1‘rg>nserv¢tareglmlnm atid rsulbstitetiat em@ezsln which

b it SR SRR T oy oGS Riige %ﬁéﬂé’p%«ﬁ%mwmg aside
R O T e b,
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20a b Oﬂd:t;uélxﬁeﬁﬂﬂffeﬁ fragi dhch @ﬁieﬂb‘? 50ns@ﬁildﬁ{/é YubREt#iBAS thARP i
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ences. f[0126 As used herein, the terns "| abel’

es oferains of gminpasidsdhaithasnsige chainoEHB simirsbernisal
2, IR D A Db i, s

isoleucine; 2) aliphatic-hydroxyl side chains: serine and threonine; 3)
amide-containing side chains: asparagine and glutamine; 4) aromatic side chains:
phenyialanine, tyrosine, and tryptophan; 5) basic side chains: lysine, arginine, and
histidine; 6) acidic side chains: aspartic acid and glutamic acid; and 7)

30  sulfur-containing side chains: cysteine and methionine. Conservative amino acids
substitution groups are: valine-leucine-isoleucine, phenylalanine-tyrosine,

lysine-arginine, alanine-valine, glutamate-aspartate, and asparagine-glutamine.



marker, e.g., incorporation of a radiol abel ed am no

acid or attachnent to a polypeptide of biotinyl
wOorRi0ensmEe4 t hat can be detected by marked avi di PCT/ES104/029390

streptavidin containing a fluorescent nmarker or

enzymatic activity that can be detected by optical or

colorinmetric nethods). In another enbodi nent, the
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t enoppsj.de, .vincristin vi nbl asti ne, .col chi ¢in, .
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m t Ox8A difBRnt §Be¥:fé§ BIMYiGhiism86F batRYE b Kild type protein and a mutein
1-dehydr ot est ost erone, gl ucocorticoids, procaine,

t et r therdofie Sed, ieda 3@ ersipn 6dr diebypsbiidasequenses alge can bsepmpared

R8s PasIA TR )P Rom By B oRE TR yion 6.1
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Throughout this specification and clains, the word
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25 [0125] The length of polypeptide sequences compared for homology will
generally be at least about 16 amino acid residues, usually at least about 20
residues, more usually at least about 24 residues, typically at least about 28
residues, and preferably more than about 35 residues. When searching a database
containing sequences from a large number of different organisms, it is preferable to

30  compare amino acid sequences.

[0126] As used herein, the terms “label” or “labeled” refers to incorporation of

another molecule in the antibody. In one embodiment, the label is a detectable



PCT/ US2004/ 029390 [0129] Am anti - M CSF anti body of the

i nvention can conprise a human kappa or a human | anda
wo p@ho3abkai N or an am no aci d sequence deri vedPCT/US2004/029390

therefrom In some enbodi nents conprising a kappa

l'ight chain, the light chain variable domain (VL) is

encoded in part by a hunan VKOL12, VKL2, VKL5, VKA27 or
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er .
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the @mlsoe@esnsraoﬁombhdésu(ggt 3Hh]ﬁC015Nl, ?fss%s?rye”T i, 1257 1317),

enmbodi nent s, gtl %? substitutions rel ative to

ger niiPQyEsegpilabgls $58> BT Gomayringranbanide phrsPhpish $nagnatic labels
e ] I e

(e o M pRORIE, Ranbick Ry BT Ee bRy piBhatase),

2. 7. GemtilunBoestentgnarkerd, hiot@nyl @rdips, @edet@ifmnedpalyipeptide epitopes

g igrego%)(lﬁeg Zilé/ %sego%” 2Cre§glr7tér2(_9 '@ieécgﬁef%ﬁppr%@é%egu%hgér binding

9. 1d4siths @vbecShdbdly ArtibBdi

8 10 3.004 8 10 3FGL of inalbinfihe domhths bRt f tags); agnetic

VL oqlgepﬁewhtas gnd@@mraﬁhﬁclbt@womg/wbms aerussisgoxin, 2gol,

A LSS S s
s ubsﬁencbpdsldenﬁmeﬁmma,r ﬁﬁblﬁﬂll’@?é(ﬂthlﬂl@ dnonghbitin, ddn8ordbict,

antlg_ 252 which utilizes the sanme VK gene as
ant i Bzﬂ%m% anthrpeiyghane, Btosantiene suthrameycimiapidnagaycin D,
chan f, t t
o of SensRhefbetific UndbhBetlis, bR TerRORhE MRife
anti ﬂuo;:h;ano]zﬁ ah@ pBrbjmylcin Acimakigbodhomologs thareofl OIrbdsintk
hanges tive.to ine occur at _one or nore of
Phe %%%Péﬁlasg SRS arg ﬁ?ﬁ'ﬂegﬁy spgcer Ans\Af Vgrownlenghe fassduce
252 (§§nm;ggmch§d§n§ 2.7.3, 1.120.1, 9.14.41,
0p 2IF, 9.14.4, 8.10.3, 972 972C—Ser
9 14[0127]SeThI08g1mtﬂﬁB &DLﬂGSUdIOaIBL@ﬁ:ﬁﬂ,S e Tvad (mnpnse or
o. 7" Griggiphs ot s omrises) of Golmpra§ Wil byedergod to imply the
9. 141n61€ﬁ§10n Pk sRRAMBGIRRE/D JTANteE&P bBERAthe exclusion of any other
conservative amno acid substitutions at such
250siintesp @)erow efiiniggerso the anino acid in the

reference anti body For exanple, if a particular
‘ tipsbeseantli Gladicésizatore Tiaree

relative to germ i ne and IS
[0128] In one embodiment, the invention provides humanized anti-M-CSF

antibodies. In another embodiment, the invention provides human anti-M-CSF

antibodies. In some embodiments, human anti-M-CSF antibodies are produced by
30  immunizing a non-human transgenic animal, e.g., a rodent, whose genome

comprises human immunoglobulin genes so that the rodent produces human

antibodies.
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substitute aspartate at that position. Simlarly, if
W@eoos3a1o4 aci d  substitution conpared to gernl PEEUB204/029390

serine, one may substitute threonine for serine at

that position. Conservative am no acid substitutions

are discussed supra. [0132] In sone enbodi nents, the

| 9295 had Daff-M-0S FhidtiBeyadtithe Mvefitonedahi doagbyise &human kappa or
conpri Ses the am no acid sequence that is the s ]sn
t he hamandamda hglsrecd;a@m@n@fnmq #ad yequsReearives %@n some

L5 oy 0l G i .

1. 126hcbdé drtDJ}}\unIﬂéﬂﬁVKOBZ MI2IVISEY AR7NOV B8)gene and a
8.10.3F (SEQ ID'NO 32)

F ( SE
59. Tal, 4<% $BQOT Hégene. 2181)Part8°u136§ e@]ﬁeé%@q?ﬁgfﬁée 112’2)1“319 the light

(S%%lhgag%leﬁgég ﬁoﬁeagﬁﬁ o gtvg%m3 32 5173, N\éLS/m

60)VKA&7m<zBexOG233(/REE@eha NO. 60), 9.7.2- cez (SEQ | D NO

S0 o e ey £ e S e B4t St By ppe o

| D é%QeD afiiho accid)Zul:?s‘tlﬁﬁfonﬁ ﬁlﬁ@v’e@ég@ e%%)&g: &é%ﬂb a%xcf%ﬁg?:néi In
10( SEerieLam@dnﬁa)ts dhe Y5 o@thmnuéxl %‘E@ubgdw@mws;es lp2, 3,4, 3, 6,

L

S U bs%&\hén'é& | B SondEthRddimehtOtctle 0@ ndiPof ’Choé’e mb@titutlons from germline
conservative amno acid substitutions. SO

e rrbem ﬂf@rﬁ%&R reghens qf@hﬁ light ghain. Epsasme %@041ﬁlénféfﬁhﬁ gmiRq 3pid
e.fr
tl%l}so r:#lvg t0 ef&@ﬂﬁ% Ql%fagf)né Ben &Rk tﬁ% %ﬁ%ﬁﬁ%g@fas the

t h regoi ng anti
14l Olé’u%&uthﬁomneahﬂgﬁmm &) artylumelor gittre ofithierV 10t aptibodies 252,

U= S g e I ¢ wltci koo L PR (TR
: hgé‘l?%ﬁerg% 19988 bedo hereir s, 1d R cit@?td'ﬁz c@mdi ENt4, 9.14.4-

i'n may ‘conprise a
r egCGNs9.04. 43@(}@;& 1zb4x$yr |9r7cmsemae1@t3 $exséu@&@84 $ﬂ@>ﬁFG1 or

SS ;9 ig gGl é %‘%a e)gamlﬁe, tbe ¥L Og glegmt}‘-%\%-é@? 'e}nt%d%ix}ay con%n?’ gne or

209 %l%gr%%n%ﬁﬁ acn% sﬁQst?tQio?@ rcom?ar%@ té’éé%@me%ﬁuﬁm(iﬁVL of antibody
14. 4- Ser

9 788 -afé othe8 am@oiﬁcsbwbsmmm@o@mred tg germbpecfpupd in the Vi of

ety 232 wRaloRr I 805V a itk PRy SYTT el

andfghodmbRisathe @fmﬁ(hicﬁ)& cKthéﬁame At (i or Mae HE theadainegpositions but
amino acid substitutions. In other enbodi nents, the

| i ghvolyleaidifferent mutation theniin theaeieranse PRI conpri ses

nd[sdp}g é}ﬁ?@ﬁ qg:lge%{sffma i {) ﬁ%&@%@e to%fhﬂn@é&ur at

I egbSr rﬁére&ﬂ" the’%mrldqméulohﬁus inging off tighv', chaitiodias R8%I188, 100,

"o e SO o o A 095 %) 1 SN §510.3, 9.7.2, 9.7.2C-Ser,
9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-
CG4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 or 9.14.4G1, but

30  the changes may represent conservative amino acid substitutions at such

position(s) relative to the amino acid in the reference antibody. For example, ifa

particular position in one of these antibodies is changed relative to germline and is



WO 2005/ 030124 PCT/ US2004/ 029390 of the VL region

selected from SEQ I D NOS:. 4, 8, 12, 16, 20, 24, 28,
wW@20058M12444, 48, 52, 56 or 60, or encoded by BCTIUS1084/629390

acid nol ecul e encoding the VL region selected from

SEQ ID NOs: 3, 7, 11, 27, 31, 35, 43 or 47. The |ight

chain of the anti-MCSF antibody nay conprise the

[ i bady: . . .
e T 0 TR PR BB g i
sel egsthtibh@6mas2d to B8mlikeGs sedind, che 1ﬁay7suibst1t11teiltﬁfboilnne for serine

9.14.41, 8.10.3F, 9.7, 21F, 9144 8. 10. 3,
| 7atibetqosition, {ongervasive angng acid sutisiifutions ars. dsscg@zsd supra.

9
E. Rﬁzgggrm ?oéﬂ 67%5 Ser eﬁtg ]@84%}1 Ser, in %t%%hén%%u-M -CSF antibody

1 GorBpiiiks die an%ind 4cid GequeEmcSHEY IsEhN@Ee @, th8amiid, acidbsequence of

2 oredteiBane Sk (G mRio -2 Redhm Riau 87 igd &R No:
SRS BRI K005, 21 QNG i 1198010 N0+ 20,
9 ;a 14,41 6SRQ IR NQ: 28)28.10.3F (SEQIBINO932)49 ACIBESEQ ID NO: 36),

17139GB N ST B 1P M Y73 1 D o 49,

1(8 19 7RCS8Er (SEQ) ILONS: 624 9.1, zﬂ@s&F@EoﬁID oL 464 @L10. 9C-Ser (SEQ
sai d CDR reggr ons each havi g@)l ess 15 or |ess

t haH|3 NN Uh-OE SRQB &%l?@%@ﬂ%& (B TAMND:62)a
sub2y PR e IRER PONGE Ty R EARRERIP by A smQ

I n BOTE6E @bl(mdﬁt ganSEQ IBO: ag), 3t1.2-SeEBEPID BYO: t48$ HE@YBer
iGN 2.5 BT SR G 15 i oDe 8 0ty s Bl b v ) o
L T TSAD A 20 iy B B OBl o 1.2.0.4.5
chaby,¥ab, c&lee:onmyva:urvelamm@ acd o dagtibyion$Bad/or a total of up to 3 non-
| {_BDIc_oan%]?v@ﬁq;bzgl?%gB ﬁgl Y 1%% ) Hin Q%/pl_g p}%}g/ BE%H%G{h% light chain
VH1 e di3hi¥ad 1123nditl cﬂf vehtOHEmARE 3 ng of the CDR1 to the end of

VH3-4 / DH1- 26/ JH4D, - 11/ DH6- 13/
vmtlmﬂmoﬁmymmf thﬂ—@:@hfﬂ-ﬂmbed@Mb or

25 s bt i i, b IR ERPRIAL BREMEPShoRasedy

an Bempvedes| aSlais b 1kt ORdin DR B IAIRS 0 0CDRBFQ el AlSe or antibody
(additions) relative to the germ ine amno acid

seqeRapeRce, asfleserhed heraid r enpedipent, Al leshd ehein mast

t he ‘%ﬁﬁ)@fl’ 2.{@?%{1 q@@ %ﬁ)}?lteﬁgyn %ntﬁjotdggndeHenc%ntl%Selected

thefrgmrzﬁzm& 180] 18.3a2.73, 1seque9¢e41 I&HCBSJHT@7ZIF 9 144 8.10.3,
enbodi nents, the nutation on-conservat i

25 ub2ti% A1 28nSe Shf diCeades é(lpﬁé? -3@r %ﬂpﬁecﬁ?n %23@% 577.2- CG4,
fﬁgg RAECGH Y. PLARGL TR JENDS, ».5heg %tsaééroﬁo arEghn

regions of the heavy chain’
enbddD 3EGH o 9t1He4Galmon CDR regtiania am@elmvm@lemﬁm 4or ewethan 3

more of the sane
conservatlve ammo acid substitutions and/or a total of three or fewer non-

conservative amino acid substitutions. In other embodiments, the light chain of the
30  anti-M-CSF antibody comprises the light chain CDR1, CDR2 or CDR3, each of
which are independently selected from the CDR1, CDR2 and CDR3 regions of an

antibody having a light chain variable region comprising the amino acid sequence



WO 2005/ 030124 PCT/ US2004/ 029390 positions as the

mutati ons fromgernmine in any one or nore of the VH
w@Roosastizbodi es 252, 88, 100, 3.8.3, 2.7.3, 1.BC0DUS2004/029390

9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2,

9.7.2C Ser, 9.14.4C Ser, 8.10.3C Ser, 8.10.3-Cx,
9.7.2-Cx, 9.7.2- CH, 9.14.4-Cx, 9.14.4-CH,
9
8.

14. -Ser, 9.7.2-Ser,,. 8. - . 3- ,
(BB P9 $A1oed o SE QAR H A2nkt 20; Ho 28riZndS. 44
aci d 4g 5N 86 80, LorahcRRE by A nubRiCacd nfolb%u&aéﬁ%o&iﬁg tel VMNRgion
but involve a different mJtatlon than in the reference

ant i badeted from3d]Q MA N@We3, Enblodi7n®ht3s, 43 tied helive/lightahain of the

dormmi PR ARy B8k oS AE Y, iR GBRogemppssfan
NO: @ﬂtlbodg«'@oﬂa@ﬁsm@ﬁ@ zlrﬁlnbl@cmjs@(iuen@e 8f ﬁle(é§ bk séi&ted from 252,

14), g 18), S 22)
9 148&11 5@&)31 7|\?ol 12@)1 9941@, 83,];0 @g p.g,? Ig@4 49,@)10 3,9.7.2,

5 10793588 PO NG Sof 05759 1 dpa Ry R Gag D -cas .14

9. 7. 2G256114(4SEQ4] M1 ND-Seb,d). 7|\I20-$eﬂ,488 H%Seg 8%1%3@52@33(}1 or
54), . 3C Ser | D .. 58), . 10. 3-
N0 8374t o S NERY, Bl 5 ones. 24035 38 36,94 s S0k 60.

%(gEgﬂBZRDIn &r&éerﬁb&@&gﬁ%&% z gqtl\i@aln %npr%g%ﬁe%%_%)ep and

( SEQCDR3N@giods pf antibodp 232, S8 1Q(BE® 3,0. N8} 1.920).1, 9.14.41, 8.10.3F,

1003 T PAR P e a8 iR erd s P

sequencectRrydne- QG4t914 1.c@2, $314.4CH, 9914.4L8e:89.79-S&' 8.10.3-Ser,
10 conservative am no acid substitutions and/or a

t ot aB.183- QG4U%>1@ 6F§1 190 - 16611635163 pwsaid (OO Rarrgivms ge¢hdhaving less than 4

bst .t he eayv,
Phppt 3 cot bR R0 BB R TR i oS o e or fower
of tﬁ@-@ﬁéwaﬁ@e hidoadeill fbstitiRorsPR3 of any one of the
foreﬁ)m n anti bodi es. [0137] I n some enbodi nents, the

heav{P13Ahi WVidbregriddedha hravy ebary, is famp cobRImentpHEe virighle region

Thogt g ﬁi%%ﬂﬂ%‘ﬁl@%ﬁf%@%ﬂ@% bt iyl By g vis-11,

8. 10Va3-29, VHZ 7, Yul- 12§3V§33-BB 9H31~48 tgéhe%‘ﬁ’fd, a &41%@%@6& Ju6b gene.

i2'1n4a mCulgr %&Qﬂlt@g}p’[ ofghqlnyentlgé\r t%e CaYy &xeazgéyanable region is
8. 10eod by 84391 % 2 ch% V4. ﬂﬁ%g r}@gHé,l ess@i@aﬁ%'/ﬂlﬁsws-

each having l'ess , less t
I esslﬂ%ﬁ Z?/hﬁn‘s’eB-GétDaleZanH&dBdDH%%éﬂ MuBi 1By 7-27/Ty4b,

and/ or s 3oL flart 1.8 004 B ioseyes SRS YA Vig3-48/Dis1-

enbogirms)os Vb ha/DeaYy)sdbaicie C BIRMSSGabMiRBAE] the &Lt the anti-
ant i bogaim CDI53 asﬁgescrl bedeabove of ar11 ant’i bo §I © o

Fequbh SF agtibedycontséns dnsroz| inrpre almnqmyd substitutions, deletions or

insertions (additions) relative to the germline amino acid sequence. In some
embodiments, the variable domain of the heavy chain comprises 1, 2, 3, 4, 5, 6, 7,
8,9,10,11, 12,13, 14, 15, 16, 17, or 18 mutations from the germline amino acid
sequence. In some embodiments, the mutation(s) are non-conservative

30  substitutions compared to the germline amino acid sequence. In some
embodiments, the mutations are in the CDR regions of the heavy chain. In some

embodiments, the amino acid changes are made at one or more of the same



WO 2005/ 030124 PCT/ US2004/ 029390 al so conprise the

CDR1 and CDR2 regions of a gernline sequence, or nay
weevpnsEes a CDR1L and CDR2 of an anti body sequePCEUSBaLR9390

of which are independently selected froman anti body

conprising a heavy chain of an anti body selected from

252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10. 3F,

9. 7. pesttions ag sheymutgtigns forg genimepin agy pne ox Bere of the Vy of

o 7 yifigRk 258, 80136085, 0 B 20 DF 40 31, 6,84 R 7 01F, 9,144,

g 14&-1616; 9.78., 9(y. B=-Ser, 9n1§ 4(5:058:» &0, 3&: -Serl 8. 13%CﬂhGQr9 .7.2-CG2, 9.7.2-
ot r e 0 |nent t he eavy C
conpfded 14+ sy ed PR o S ne8ag Secavacace
re
her eg o, 3ped df@Y14a4 P ]‘Il;’l rle HHI‘?e é%aﬁsel odd Shanges are at one

reglons each are 1 n epen

a CDRIma® ik m(]srtgms butahvalvé e differedtanutat@t hab ethe reference
regi%ﬁ.b gnpr|5|ng an amno acid sequence of the VH
regi %88Y-ected from SEQ ID NOS; 2, 6, 10, 14, 18, 22,

@236] 3th so%&a erfffodimBats, 3fte hefy cﬁgm c@ﬁgngs; an'd gﬁunz 8eid sequence

90, 94, 98 or 10Z, or encoded nu

aC| dofithe M@mée ém@au(wg) ofeantibpily 250 GEQED 6:e), $8 (SBCEEINO: 6),

100t L SBRBANR: 07 152 SRR 17 B0, 1301 1 120.1

chai ($Egx [Di0| 25)e9.1220¥SE@ M NO: fmvwmbpl(sua@ib NO: 30), 9.7.2IF
di scl osed above, S)[0139 am no acid

e t
subSEHQUID B0 ¥t NG 168 (SRQIRNGr 30)B7E (SEQ

t t |
oY ot e 4 dnse 5@(2 RS0, SRY4ES LG BN, 54,
I i mg.a6. B@FSerQSEQIIDG\Iﬁr 58¢8. }106 CEGh (SO IBH‘*D@FGSZ)’E@UJZ -CG2 (SEQID
ltution o a non-canoni ca
fone Sob36) Bt LR SHAE NG 20 DAt (6O ESKon 76h Si4.4-CG4
Lo | GEEIING: 78 314 DSHBHEPNS N s 2 RS RefISAIID NO: 86),
non-&&03rficc LSEQEIH NO: 66) §.he 3064 (RIEY IDNQ4DY), HOOBRGI (SEQ ID

Vg O8Iy PP Ef (SHOTD A, o ety pei gruchce having up to

antipody, 4 Gt 7,8Ubagd 0 Joh%@atfx}%%ﬁmﬁ& Seill @u@sh@ﬁgs Qhd/or a total of

franemorﬂ reglon of a variable domain or int

20onsupatiot3 riunednseyativean2igo amdusbbﬁﬂlyutl@abht $anoe erobodifents, the
cystelne resi dues a e tic.sites

oo EA08 R oGRS e AR 40 Sendier M e bRt pE BC DR
pr odyahe &b tthel SDRICITRAG Bnt bfthe FOHRBEAR Ghiibodidnot her

type of amino acid substitution is elimnation of

as pdP&ilnelngions aagbogiments, thinheaky Flegimcpopesesithd heavy chain CDRI,
deangggb|
SearbRhLg O Sy PLAERDSETS, 0 ORS00, 5100,
2G- t .10.8R19.7.9H, Eaaklf 8%1@8#997&3/)9 TDGISRr,0f 14.4@-Ser, 8.10. 3C Ser,
anti - t| Q of the invention is not prese
(Levgﬁgc%ﬁn &]C¥2 I G4, 9.14.4-CG2, 9144CG 9144Ser 9.7.2-
Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 or 9.14.4G1, or said CDR regions each
having less than 8, less than 6, less than 4, or less than 3 conservative amino acid
substitutions and/or a total of three or fewer non-conservative amino acid
30  substitutions.
[0138] In some embodiments, the heavy chain comprises a germline or antibody

CDR3, as described above, of an antibody sequence as described herein, and may



Chein, 66(5): 585-95 (1994)). In various enbodi nents
of the invention, the heavy WO 2005/ 030124

weEansA8ARN4/ 029390 and |i ght chains of the antPeVUEBB4/029390
anti bodies may optionally include a signal seqguence.
[0142] In one aspect, the invention relates to
i nhibiting human anti-M CSF nonocl onal anti bodi es and

the £& doﬂﬁrﬁ@ $hEOPRN QA EDRDreploRd U & ghingline stglidnee,lor may
lists 5 the sequence identifiers (SEQ I D NOS) of the

E ucl oempngc F@Rh and CRR3d an igatikagdyi ssayaICe, é’@%ﬁ whichgge
eav. an |

B
§5i’ose%§ted]i¥37i’m 282 8;8310(2 378 3 2.7. 1 1P, 1,,9. Bt 4% 840,3F, 9.7.2TF, 9.14.4,
\5ar iSHL3, %71t2& %8@?9@“99 ?4 4€: %’éfg %@%fi}ngeggééﬁ-@ggwg-%Z 9.7.2-

; 2 ; : - -
o QA0 L 258218 1 B 03.con
8. 1(8.80.8RPG] 08910.4&1CEA anBthdiOerGhe@iment, 'Qleiwa‘leJhathomldprEmS a

made by met hod t |.ed h
i e e e VA AU R e

ANTI @?RL h Brd Wﬁgﬁmﬂs Q%@H_bf %ﬁﬁh@%@dk@%ﬂy selected from a CDR1

ength HeavyLi ght DNA, q Protei nDNAProteii %,
121521221’&431885 66@01101’)@11@17& thaig varigild 1e@ion qomgurashgg an amino acid

o 1 eapeice of e reporseesa s SEQIDROSY, 6, 10, 14, 18,22, 26, 30,
34, 38, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98 or 102, or encoded by a
nucleic acid sequence encoding the Vy region selected from SEQ ID NOS: 1, 5,9,
25,29, 33,37, 45,97 or 101. In another embodimerit, the antibody comprises a

15  light chain as disclosed above and a heavy chain as disclosed above.

[0139] One type of amino acid substitution that may be made is to change one or
more cysteines in the antibody, which may be chemically reactive, to another

residue, such as, without limitation, alanine or seriﬁ‘e. In one embodiment, there is
a substitution of a non-canonical cysteine. The substitution can be in a framework

20  region of a variable domain or in the constant domain of an antibody. In another
embodiment, the cysteine is in a non-canonical region of the antibody.

[0140] Another type of amino acid substitution that may be made is to remove
any potential proteolytic sites in the antibody, particularly those that are in a CDR
or framework region of a variable domain or in the constant domain of an

25  antibody. Substitution of cysteine residues and removal of proteolytic sites may
decrease the risk of any heterogeneity in the antibody product and thus increase its
homogeneity. Another type of amino acid substitution is elimination of
asparagine-glycine pairs, which form potential deamidation sites, by altering one
or both of the residues. _

30 [0141] Insome embodiments, the C-terminal lysine of the heavy chain of the
anti-M-CSF antibody of the invention is not present (Lewis D.A., et al., Anal.
Chem, 66(5): 585-95 (1994)). In various embodiments of the invention, the heavy



9.14.4-CA7856 9. 14. 4-Ser 822728 9. 14. 4- G11011022728
8. 10. 3F29303132 8. 10. 329304344 8. 10. 3C Ser 5860

W@ 28/0318X526260 8. 10. 3- Ser 904344 8. 10. 3- CGA946RCT/US2004/029390
8. 10. 3FG197983132 9. 7. 21F33343536 9. 7. 245464748
9.7.2C Ser5052 9.7.2-C&6652 9.7.2-CA7052
9.7.2-Ser864748 WO 2005/ 030124 PCT/ US2004/ 029390 O ass

and StRE SRR ot haMESSr AR ARG, B8 pARLy IR TGl

detakqua@d by any nmethod known in the art. In
general , the class and, subc¢class of an.anti

be d@1&3Ini Weaneaspesl i BRAnge A 40 © iytigg ngn%l? Antpyf-CSF
Sﬁ[ f%%%%fﬁ‘c‘na‘f bifddfddnd hi3ges E’ﬁglﬁé&éd)t‘aﬁ%odée k. Table 1 lists

es are commerci al l'y availabl e e class and
Subcthassqueace identifere(SHEQ .I NOS)EIfItiBmuadeic Yeids thaherBode the

as wel] as ot her. techni rnativel the clas

nd GablersBione) tsdeany Skhens iy Rhe e ipohtne frdited

IOOIr térﬂﬁo%ldtéa&u&leessfoame HeHRIdHI AftivohRshesy8sangl, ar8.3,2.7.3,
ight chains of the antibodies, 10 conparing t thei'r

am nb12@1 0. 56 4LEHOSF, 05 .3TRe). khduh 1 QAiand Odc? dAddiony agant
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[0146] In another embodiment, the anti-M-CSF antibody has a selectivity for M-

30  CSF that is at least 100 times greater than its vselectivity for GM-/G-CSF. In some
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having an amino acid sequence of the Vi region of SEQ ID NO: 4, 8, 12, 16, 20,
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30 comprise a CDR1 and/or CDR2, of a heavy chain variable region having an amino
acid sequence of the Vi region of SEQ ID NO: 2, 6, 10, 14, 18, 22, 26, 30, 34, 38,
46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98 or 102.
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with substantially the same k¢ as an antibody that comprises a CDR2, and may
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30  heavy chain variable region having an amino acid sequence of SEQ ID NO: 2, 6,
10, 14, 18, 22, 26, 30, 34, 38, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98
or 102.
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25  preferably no more than 8.0 x 107 M, or more preferably no more than 7.0 x 10° 8
M. Examples III, IV, and V exemplify various types of assays.
[0153] In another aspect anti-M-CSF antibodies of the invention inhibit
monocyte/macrophage cell proliferation in response to a M-CSF by at least 20%,
more preferably 40%, 45%, 50%, 55%, 60%, 65%, 70%, 80%, 85%, 90%, 95% or
30  100% compared to the proliferation of cell in the absence of antibody.
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embryos, fetuses, and offspring. The *619 patent also describes the methods of

producing the transgenic animals, that are capable of transmitting the heterologous
DNA to their progeny. In preferred embodiments, the non-human animals are rats,
sheep, pigs, goats, cattle or horses.

30 [0157] XENOMOUSE™ mice produce an adult-like human repertoire of fully
human antibodies and generate antigen-specific human antibodies. In some

embodiments, the XENOMOUSE™ mice contain approximately 80% of the
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[0160] In some embodiments, the M-CSF antigen is isolated and/or purified
M-CSF. In a preferred embodiment, the M-CSF antigen is human M-CSF. In
some embodiments, the M-CSF antigen is a fragment of M-CSF. In some

30  embodiments, the M-CSF fragment is the extracellular domain of M-CSF. In some
embodiments, the M-CSF fragment comprises at least one epitope of M-CSF. In

other embodiments, the M-CSF antigen is a cell that expresses or overexpresses M-
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25  an immunoglobulin fraction may be obtained from the serum, or the anti-M-CSF
antibodies may be purified from the serum.
[0163] In some embodiments, antibody-producing immortalized cell lines are
prepared from cells isolated from the immunized animal. After immunization, the
animal is sacrificed and lymph node and/or splenic B cells are immortalized.

30 Methods of immortalizing cells include, but are not limited to, transfecting them
with oncogenes, infecting them with an oncogenic virus, cultivating them under

conditions that select for immortalized cells, subjecting them to carcinogenic or
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isolating B lymphocytes from a transgenic animal; (d) immortalizing the B
lymphocytes; (€) creating individual monoclonal populations of the immortalized

30 B lymphocytes; and (f) screening the immortalized B lymphocytes to identify an
antibody directed to M-CSF.
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25  spleens, is used to prepare an expression library, for example, a phage display
library transfected into E.coli. The resulting cells are tested for immunoreactivity
to M-CSF. Techniques for the identification of high affinity human antibodies
from such libraries are described by Griffiths et al., EMBO J., 13:3245-3260
(1994); Nissim et al., ibid, pp. 692-698 and by Griffiths et al., ibid, 12:725-734,

30  Ultimately, clones from the library are identified which produce binding affinities
of a desired magnitude for the antigen and the DNA encoding the product

responsible for such binding is recovered and manipulated for standard
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12)8 méusedBbriftdmad 8s d@s%nb&ﬁa&)rve 66 othBr aab®RIIPERE hé Bgbridomas are
nbodi nent's, the nucleic acid nolecule conprises the

| i ghtrodisceinn amoh-dBmiatenoNSBaUSSIFEECieT susE@S Fats, agsp, Bigs,7goats, cattle
11, 27, 31, .35 3 .06
[Olﬁ]ﬁoﬁ’? sgh%ﬂoéﬁ%gg}bﬁér%en? }el%%(%) | C acflgﬁI bglgﬁ gs

enco VL., a id ue ce that is at | east
70%1%?@%0%@ RS Y706 98% or 99%
i denRegombinant Methods.af Making Ence shown in Figure

1 or to a VL am no aci d WD 2005/ 030124
PCT/ NBZeis4cb9390 sequences of any one of anti bodies

252, [0§§’2] é@ge E%Eélt Snve?mgn Aso énél“)%%agses %uélé}cdalald molgcules encoding

8. 10:. 14. 4, 8.10.3
9. 14aACVEERF afitibdli&C-IBsome e&b@@n&n{ﬂﬁf@eﬂ ngc]%;amd molecules

9.7. 2- 9.14.4- , 9.14 4- . 14 Ser,. 9. 7,2~

Ser | cigoden Beisar chain o 1A of ) s GEFGRpmpEpb . In

an agﬂhgpetﬂﬁécg’r&ﬁtg Ugs §ﬁn@ﬁue’§elé‘ BMdQlﬁtﬂe&ﬁe SiQdédd NSy cHain an a
16, 20 24 28 4, 48, 52, 56 or 60.

:NUcI Bglg chaincf] mnlaebMééSFoﬁmnW@gﬂQWélnt Ipeng erebasiiment, the nucleic
nucl ei.c aci ds | Z i ghly stringent
condi“i1 H%Ode%i\!ﬂ%ggh%‘ﬁég‘gy %ﬁg rét(]:lmgbove to a

nucl fi1g3pCiflsorse B E MR IR} hﬁ@eib heid tholetule hﬂctdﬁh@'tha @ariable
aci d sequence of SEQ ID NOS: 4, 8, 12, 16,20

28, domam@f tiplight ghais gompasesa lemnancys kH Q12 ke %e’m gene and a
[ ghi g‘?ﬁ r}ﬁu Tégh%%%m d 10 sequence of SEQ ID NOS: 3,

or 47. [0180] In another
Eybogbmapt In bdifte BBbdiinenBcthd necleinderl moleoile eha@nigigthe light chain,

: ghtenc%tglgé Qn amino acid sequence comprising 1,2, 3,4, 5,6, 7, 8,9, or 10 mutations
from the germline amino acid sequence. In some embodiments, the nucleic acid
molecule comprises a nucleotide sequence that encodes a Vi amino acid sequence
comprising 1, 2, 3, 4, 5, 6,7, 8, 9, or 10 non-conservative amino acid substitutions

30 and/or 1, 2, or 3 non-conservative substitutions compared to germline sequence.

Substitutions may be in the CDR regions, the framework regions, or in the constant

domain.



of an antibody sel ected from 252, 88, 100, 3.8.3,

2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.21F, 9.14.4,
wW@28/0:120. 7.2, 9.7.2C Ser, 9.14.4C Ser, 8. 10.BCr/B682004/029390

8.10.3-Cx, 9.7.2-Cx, 9.7.2-CH, 9.14.4-Cx,

9.14.4-CHA, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 15

8.10.3-CA4, 8.10.3FGL or 9.14.4Gl, or a light chain

0 nﬁéi%i 2 g[ntﬁgr%e %ﬁlibn gléx?%'{r;sg thesruﬂféipgcqgl gﬁlég@ éggo&\é@% VL amino acid

2Ed se@uchod Srapisifi e O6r rﬁéreafahlang bc;]mba‘ed] to germdink isgfhvience that are
ain conprisin t at

o ddenigabie it T isiombIoung Bt eial SRR BB Getinss 100,

of | D, sNDB>0 8,9 74,41 d10237F o¥IF3514438.90.309 709, ﬁi@Ser

nucléoti'de sequence encéoc constant region of
5i ghtt. 14.4@iSRr, 8010 3CH86r 186l (c3 @GZQI 9r702 €61 8.7eRCod| 9;@4& CG2 9.14.4-

or ot Gl bt e el roeh 10 SEEE Tapdefid: DTecc1
te E ¢ %f%r]rp hg soMRchBlifn il dinRieié Agd hﬁﬁéﬁ:‘ﬂl&éﬁ%bdbs(a‘t’l‘@ast three
at' conprises a human VH 1-18, 3-33, 3-11, 3-

3- 4&mioo aﬁdfmgetmweqmewdéo de @ngba@m@@tme”ﬁmde@ “he Vi of one of

e ST D By o 1938, 0 1D, PiGheb e Bl o

1g)en 0@%& aIn@éﬁWbdeﬂnﬁ&ﬂ@ themivlgia lcﬁi/lrhcﬁec&& @emwrisefa nucleotide
human 1- gene and a human JH4 gene; a human VH

3- 11seguenee tlzat Ruapeies thieri oamige geicisaneRchaEAOC)oRAl gatRody 252

e Gl O 1 T88Q B YRR 160 (EQTDOROR 23,63, Seei o

and ghy ImBNSEATDINTe 201 manar(sm DN 24) Orie 4Ia(SEQrmNo 28),

o C hkadr pOID Iﬁ@ﬂérgagﬁ’g?% FER @%W@A%’%ﬁh;ﬁﬁﬁ% 28),
Bl §§0%Z§EQ 1 YR, YO, @%@%ﬁé‘%ﬁsﬁ’@# HE200 418898900 )

gene; a human
genes. 1&4@l=SmrQSEQIGDNO 56081 036ESex (REQER NO6H0)y&8€,3-662 (SEQ

Comalis b ha L LSRR B BEt PR (R Bl 44

am ”@G?gsﬂ%ﬁﬁge%%qqmcml(smlm RO: 36) 9,14%3& (SEQ]:D NO:
conpas)ea 7t26S¢rHSEQIDNON 43)a 81 163- 8o eSE&aaNQé%fS l% CGa (SEQ

T Yo 3ok 1 3rP 18R 1:,13‘51?)0 15) GrPELER B0 BHNE: 28).ora

sai dg&?ﬁbﬁttﬁe%b“—f K Sorhdlethbodifeits) €8 portion L&RB3des Iaflleasmhae CDR2
embodli ments, the nuclei c acid nol ecul e encodes one .

nor eregm o seme ¢mbadimenism reawileis asid erpofersthy @ping #d Sequence

" SonaPER Mo SpRISRARThuh e B0 eoBGSgE: 5 paion
3. 8. Sonug%oﬂs portidn d&ﬁpﬂstCDRMGDRS 10 3F 9.7.2lF,

9.14.4 .10.3, 9.7.2, 9.7.2C Ser, Cf
25 [0178] In some embodiments, the nucleic acid molecu e comprises a nucleotide

sequence that encodes the light chain amino acid sequence of one of SEQ ID NOS:
4,8, 12, 16, 20, 24, 28, 32, 36, 44, 48, 52, 56 or 60. In some preferred
embodiments, the nucleic acid molecule comprises the light chain nucleotide
sequence of SEQ ID NOS: 3,7, 11, 27, 31, 35, 43 or 47, or a portion thereof.

30 [0179] Insome embodiments, the nucleic acid molecule encodes a Vi amino acid
sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 99%

identical to a Vi, amino acid sequence shown in Figure 1 or to a Vi amino acid



Ser, 8.10.3C Ser, 8.10.3-C&, 9.7.2-C&x, 9.7.2-CH,

9.14.4-Cx, 9.14.4-CA, 9.14.4-Ser, 9.7.2-Ser,
w@28/0313er, 8.10. 3-CH, 8.10.3FGL or 9. 14. 4GIPCT/NSB04€29390

enbodi nents, the nucleic acid encodes at |east three

am no acid nutations 15 conpared to the gernline

sequences that are identical to at least three amno

aci d_mit tdafga{ﬂ?gglgIk&ggr}th{bg%g?fﬁ’{sst W60, 20058 ¥ kst 88 1, 9. ).144L

nmonoclona sore enbodi hrent s,
nuclgei 3R E. T2 badid, 8. 10RTPr7.25 6s7.2C3er, 1%t 4@Ser, §ek§lf@r6@r,

TG b AR G G o72

5 7 S%} ( Sé%@ |S(|S§%d ?d@@ 811%)383(3? & 931(3(%9 dr@n%ﬁxdﬂ%a&@équanoe of

9 143.n4!bn(38EQEQ[ID\NDS 2;% 1281@,@03221 28ER2, 136, 11@ 8323 56 or 60.

8 1 @liléSEglnﬁqf%%Sf}%é @V?%t g“é@’;%\ﬁ?ﬁ asllgf @84 hybridize under
56) %1 ? 5 r@ggoh@ng@ suél?ds th@se%s&fﬁe@%bo%@&ﬂa hit18Qacid

SEQ'ID NO 60), 8.10. 3- ([@
NO 8Qyence ecopi gmcghlam 490no 521}1 Se@lencgotﬁﬁQ Q%JSU‘ 8,12,

RIS B B @%§<g€% R s aféfghacﬁ%m wcid

19 7. s%g@fcebsg 201D NOS: 38),.11827,8133568 of 8ZQ | D NO  44) ,

8. 10 O 1D N 60). 8.
o 014004 Cin Arofhey PEbRGeRE{he HHEIFI GG csaag:h BAL Ragihdight chain
Consef‘a%%hgc?c\i/ﬁ@léwedaf%ﬂ 2BHLAL | 6N @Ra B ?126’169 1041 8.10.3F,

t hr ee “or non- conser’vati veé "am no acid
subsy.7 LI, i90Is4, 8L10.3,3x7.2,U57 2618w hrbh46-SeheB. BD3 S gudhiih3- -CG2,

o oGP, TRPGEL R G b AL LD P Al G e 103-8er

cI i Le P, . '
L8 SR80 58 105 4 £ s 0 o
enbo@qtmrmb&f SEREINNEISe #c8,dei bl6 ri‘@l, 283 Lpf, é@s 52 56 or 60 and

heav chaln nucl eat i th t d
o R C B SR G T e P BT RRp s a pllfign. Further,
14 ﬁag 'nu@lglzc a%ﬁi m@corﬁgnse&ﬁe lig, ch@l@ nu51430t15é3seq68nce@ﬁ SEQID

0, 98 or 102. In sone

pr ef HOSea ’érﬂioa? and% 43t é’ﬂm@ thsi nuicleetide pesueRs qacoding a
0 t.5
iﬂ; gp ‘(eol@?g %S%raegbo&lféﬁgghg fa?h%%dtr %ﬂfdg afﬂﬁg%gé{% f&@@dn%a light chain

33, &mprike.a fhfta@én.101. I n some enbodl nments, said
porti on encodes the VH region,

t hr eW18HR Fegloghes pregprred %l?ﬂqn@glgugle ,ng@ ewcgcﬁ@p{fa}ﬂﬁgncodes the
ot o TP QAR e AR PR bt iR ALY 118, 395

i s as-11engB, 308 or B5VgeR¥qudbepr 9688uctEider9edsheggbonnr In various

99%
25 ’ embodiments, the nucleic acid molecule comprises a human Vg 1-18 gene, a

Dy4-23 gene and a human Jy4 gene; a human Vg 3-33 gene, a human Dy1-26 gene
and a human Juy4 gene; a human Vg 3-11 gene, a human Dy7-27 gene and a human
Jud gene; a human Vg 3-11 gene, a human Dy 7-27 gene and a human Ju6 gene; a
human Vg 3-23 gene, a human Dy1-26 gene and a human Jy4 gene; a human Vg
30  3-7 gene, a human Dy6-13 gene and a human Ju4 gene; a human Vy3-11 gene, a

human Dy7-27 gene, and a human Ju4b gene; a human Vy3-48 gene, a human



identical to the VH am no acid sequences shown in

Figure 4 or to a VH am no acid sequence of any one of
WEEQSOBINOS: 2, 6, 10, 14, 18, 22, 26, 30, 34,PGBUS2064/029390

50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98 or

102. Nucleic acid nolecules of the invention include

nucl ei ¢ acids that hybridi ze under h|ghly stringent

o SR BB R TT IR oty Dot

aci ngﬁ@ CHAG RARIS TREER e, HiBseq aen& deih@ed frém th8 hudn g@fs.
30, 38, 46, 50, 54, 58, 62 66, 70, 74, 7

82, . .
86, [0182]94In sogrecmbpgimants, thearuckris agith molereicpdrs an amino acid

sequence of SE 5 2 Y/
7 ordior°® Cflﬁﬁ%]lgil’n aho’t1?1e6f Ve%&gé B ?2 lt%ﬁy ﬁllfc llgFIJ or 18
§C| thentesasniatdd tb thegginhing emino acﬂDseqhamde otfftheah[uman V,DorJ

anti body sel ect ed from 252 88, ﬁ ’\3],
L 12903 Iy spipe pbodggnergs, spd I@ltafﬂozlflﬂfe g thy fe%““iomssome

Ser ,
8. 10511013 %&é‘ﬂ%g %ﬁ“‘t%éan% ﬁ%@ﬁé&lﬁz %&iﬁfi o2,
9. 140483)GAIn Bibembosinents) e Riclde acid 8ol eruds Gmpdes one or more

8.10. 3-C&,. 8.10. 3FGL or 4.4Gl,. or a he chai n.

a0 G RS PR i Bl SRS o e defial o

11':)0 alﬂmo %&d Iggtatl(%ﬁ fogtgi 1nglge Vé%f né%ocl%ﬁiloa%ﬁb 2@8 88,620, 3.8.3,
2, or an

consZ aﬁt 1 ﬂé@l;ﬁ;lé}ﬂl 8105 9y/. BRa9-A4.408.18.3084% 9<,7h?e@ fer, 9.14.4C-
contsret A6 SRELE 10 e Y ARG S L e AR B o4

NOS 9, 14 458er 3.7 358 er, £00.3-335, 830.3-¢64, 9108FGIk 9am:l4ca1 In some
nucl eot’i de sequence encodlng a const ant regi on_of

| i ghemlpdeiainantsghe augleis lagidengedey ahdspd dhiee a’é‘ﬂ?fb%ﬁl‘}]@‘ué?tlons
lgeav ol;rr%{]agl d%o Ctﬁgggrh‘g I3 gecﬁeﬁgﬁw&@ré QBntidy g@é]ledghﬁﬂ&l Hhifio acid

or entire t chain

of amutatiohd fo%@)ﬁFoﬁl‘rtﬂtb@ai;ovmhsmdnnomk)mhmﬁéoﬂles an be
i solated from any source 20Q5/ 030124

PCT/ 10884 4;&0@@@@@5}% §§H eig acid gpeleculs Forppises g aucleotide
enbog] U%ﬂ:teﬂl t%ﬁ@oc{ék‘ o Rhg a%%ftﬂ)n'mltﬁéwkl @fnidd fcid ‘s&fﬁ'eﬁ’ée&q antibody
froma B cell 150l ate m an ani na

i nmuni zed with

M CSESD(SHQ TNt 4); 8‘&1@@1(}31]) Weéx 83,00 (SBL) N Ot A B3 St (PEQ ID

ferr5as 161 2 13 PR B Nl Rerim 31 385 14 smQ D No:
We' ) N80, 3WsﬁdﬂnﬁN@f 82), SERAFESHO, m‘c‘zﬁ@bwpb 1814 (@IEQDDNO
used to produce cDNA for ‘use in

ol y%)g 96 SEOTT) Na: R PR 0 MR 3. B3 3T GG ID NO:

e S0 1 Nen ER D FOTREL AP A PRSI AP B 103002

t hat (J1a3 IBNO6D) .72t GGE (@cgml)mtm;ma (DGIWS\EQ]DNO 52),
|rmunog obul i nﬁBr oduci g% cell from_a _nq

2 AnBq e QORBRRID NG 5h 1606 SrOaPHNOos):0.14.4-5er (SEQID
embodi 1Bt .o 4 Aer (SEQ ID NO: 48), 8.10.3-Ser (SEQ ID NO: 44), 8.10.3-CG4

(SEQ ID NO: 60) 8.10.3FG1 (SEQ ID NO: 32) or 9.14.4G1 (SEQ ID NO: 28), or
said sequence having conservative amino acid mutations and/or a total of three or
fewer non-conservative amino acid substitutions. In various embodiments the

30  sequence encodes one or more CDR regions, preferably a CDR3 region, all three

CDR regions, a contiguous portion including CDR1-CDR3, or the entire Vg

region.



10 human i munogl obul i n producing cell is isolated

froma XENOMOUSETM aninmal. |In another enbodi nent, the
wheovansiiearunogl obul i n- produci ng cell is from BCT/US2004/029390

non- human, non-nouse transgeni c ani mal, as descri bed

above. In another enbodinent, the nucleic acid is

i solated froma non-hunman, non- transgenlc animal . The

ﬂgﬁl_[ﬁfé]] 3@%91%12 lg(ﬁll ﬂ%l'n'l %%g}ug elc ac?ﬂn%le@ﬁfé clathg;?iges a heavy chain
hu ”Faﬁbl%@@d@d&hh&ﬁ@ gm enéd&ﬁﬁﬂﬂe ahﬁ?]@ @cﬁ'& sfqﬂeﬁch sfeof SEQ ID NOS:
nuclei ¢ aci d encoding a heavy chain of an an

ant i2p6dl0,d#, tha2; 2@@81 -’r‘bﬁgc‘&% 500thPBs@?: 20n(t I%o?#wégs& 90, 94,
Sequ-g)S a(ﬁ'g 0? osdolrrrl1 r%f trr\é'g| AR TR e, theficl ﬁ gg‘d?&a ecRi dd@thrises at

e sequencé enco eav
Shalléhsﬁé?ﬁﬁﬁtlaﬁfof&ma{hy émmmwotmuemncesommmmom 5,9,25,

nucl ei ¢ aci d nol ecul e.20 encodi %]gcﬂ hai n &1 v
o OONE e, ATadp L ol taree SHoRErBs S predes e Vi
nuc l&% oL d eCﬁﬁ% lfgé]&? a?lnc IR Repbnsd Qf@béht%ﬁoﬁsﬂ% gion including

i nv |oh oi ne rame to a nucl eotide sequénce
encaubRy- Ca)lkj; ght chai n constant domain from any

0190] | f f the |
oo 07861 Indombieaton e Th AT b Bl RS g amino
1@ L& ggé’ﬁée(tﬁﬁf%s eﬁ'TQath 7@)&75(%90%*@%830% ®5%, 97%, 98% or 99%

convert | engt h antlbody genes. |In one
enbadentizat to thm&’h{armntamldl semyicpeng|shewn mExgpmf e1e a \gqagino acid

VL domai ns re co t e

by I RERTER ShEAED S E G MR BT I 37 4535 541385, 0.
encogli By Eeasy7shal 18, 82n8d, 801 94, OBlor 202 Ngblblc(ahﬂi moleGilks of the
const ant’ démai ns, respectlvely, such that the. VI

segniamention ingladenuolest goifls thatelévhﬂshzetwéerévllg@é@wmondﬂmns
th| n, the vecgt ar. I
1 ol bR IE Vi PRAEE b3 Qs Ehkavy i
anot igmoeidadineiat ofSEQI]E NOSc2,b, 1) B UBeA2, 26n¥bdindS, 46, 50,

the VH and/or VL domai ns ar ert t

ful | 54,88g6% 68nT9:04d VS §éndd 9 éf@\érﬂ{ |1ﬁg orﬂ1 Ehas the nucleotide
ligatin ihd C [ @A 0vH and/ or
v s A B RS 1o R k300, b aaa o,

nucl pi187RC iiflanitiee euibedmmadhmgu@elc:amd ed¢asies @ifulibspgtbnheavy
usi ng standard cuI h u

Hic! e AL PGS FoR A halby? S P i 20d 4

' mmgg@'ﬁbwm QPP@& 68110 sambng. 99@9§era9 @440, $. mo B@GSer
ences of Pro

u
of | EHOGGCGQJ k- (]362,69 é@tCGﬁt%l‘E‘é{% G2PE 4Pl G4, B 1&6 Ser, 9.7.2-

P PR g O ) SEAL RO i v
expr eggifadd @glu@nc‘éQJfISEQWMNm Qhétlki)egm hm/ez t%eao 34, 38, 46, 50,

i ntroduced and the anti-M CSF anti bod aol ate ¢

D10, 62 6 B abi . 6 Bellfe Feiband acaniigit region of

reco I nar}]l%{ oF A REAT Sc’:h&iﬁrcgl%prising a mutation. Further, the nucleic acid
may comprise the heavy chain nucleotide sequence of SEQID NOS: 1, 5,9, 25,
29, 33, 37, 45, 97 or 101 and a nucleotide sequence encoding a constant region of a
light chain, or a nucleic acid molecule encoding a heavy chain comprising a

30 mutation.

[0188] A nucleic acid molecule encoding the heavy or entire light chain of an

anti-M-CSF antibody or portions thereof can be isolated from any source that



quantities of anti-MCSF anti bodi es. The nucleic acid

nmol ecul es al so may be used 10 to produce chineric
wa@pioshosdees, bispecific antibodies, single chaPer/us2004/029390

anti bodi es, i munoadhesins, diabodies, mutated

anti bodi es and anti body derivatives, as described

further below [If the nucleic acid nolecules are

o

humagizad frem. 2 BlcsiR 1s%$atéiﬁﬁf@rhlahadlrhm limwuniZed &0} CSF or from an
anot her enbodi nent, a nucleic aC| d. nol ecul e of t.

i nveémniosializes etleterived frameh a Byrellpag sypresiss apgtig-CSF
speC| a

e T AT
as ahdPLR Ped, BRY, Sambrevkperial. yTheegiRNA;mfy bENsed togiroduselc®NA for

b d, t | |
el dsng] Be PP EECEHE SHFGeAIon LR TN RS ML £ Pediggenes.
antif %%'r&‘érred ﬁ@d'{ﬁleﬁp AR TRM SoldchiR i8 ié%la@é@fr@tﬁla%ybndoma

mol ecul’es ‘are ol i gonuél eotides. In some enbodi ments,
t he thitihge mmeemltscfasompertﬁars)arhwngmirganumglml@-pre@mm&cell from

o g <Rt e BBy 0
19Nn¢ Grgﬁl(@' ilnnffno@loBafih Bﬂfdu@ﬂﬂg coll igTEo16c@ ffrohth@@MMUSETM
ant i 252, 788, 1 3, 2.7.3, or 1.120.1, .or
¥ ar i mrnsl i enashér apetnsinpedthn dpeen mpgneglebwinsprofpang pell is
e nvent i rovid
O S AL R AR 3 B JUEd Bttt

ant | erM e Niht Raelgicakid 18 ésol AsEfibiamaprhmmag noh-gensgenic animal.
bi ndi ng port| on thereof. The invention also Qrow des

vectﬂrestlv@lmfp%qlé nwéecmf@ fixstlatecB Homca RPINB{TRAT, PeR iphsgenic animal may

ncade the ant i bodi es or

Ol?fe‘%? %’I n%i %g%u%o P%%gt tﬁ’g%gof The invention

f Uf t fo@89]pr Bogirsenviedlimerss,aampldiciad enoding acheary ¢ghaiypof an anti-
2005/ 030124 PCT/ UsS2004/ 029390 nol ecul es . e 19
Fusi P aniiofs of HgeY ik BTt M g8 oy fince encoding

r agyye
o0 R RS  salun 448 bl munc ncoding«
ant i gy bhaidicogstarp dotiabnorofany h@lrpfh veintilagy, apecleic acid molecule

expressed b t

L e ieh BN B B ERE OB Bt compris

d es Cﬁﬁ@&@ld@ RQMRncd &k@dﬁ? RNES&dRdIn of Betieventidn §dinédhiatframe to a
he genes are operatively |inked to necessary

ex pr ewdéadide Gclmencﬁt encodigjgeriigh claiie pongtant d‘élﬁ%lélrfr%lﬁ PR EUICe.
and ng @{ 2 T gﬁo%tgo?th r éﬁﬁ%eﬁucléé %12%%19&1165 encoding the

vect Fovituses, enovi r uses,
adengadROfdnadif Of WeHea®B(Vy) and light (Vi) chains are “converted” to full-

25  length antibody genes. In one embodiment, nucleic acid molecules encoding the

Vy or V. domains are converted to full-length antibody genes by insertion into an
expression vector already encoding heavy chain constant (Cg) or light chain (Cy)
constant domains, respectively, such that the Vy segment is operatively linked to
the Cy segment(s) within the vector, and the V. segment is operatively linked to
30  the Cp segment within the vector. In another embodiment, nucleic acid molecules
encoding the Vi and/or Vi, domains are converted into full-length antibody genes

by linking, e.g., ligating, a nucleic acid molecule encoding a Vi and/or Vi, domains



(AAV), plant viruses such as cauliflower nosaic virus,

tobacco nosaic virus, 10 cosm ds, YACs, EBV derived
wepiososae4s and the |ike. The anti body gene i s PCESIA4/029390

into a vector such that transcriptional and

transnational control sequences within the vector

serve their intended function of regulating the

transcripgtion. an translatio '

The (e phekis agid Helerte Sai e Pe 0o b Cr AR i Eiara
Seqysdle@Tardidlo gieﬁlst@éhn‘i@eb.eNQaBi@aibictﬂeqmﬂcééaoI tenan heavy and light
expressi on host cell used. The 15 antj body, |ight chain

genehaindmuivaoglebilio egnstabdgm e ZERESFER BNy I 2 s 8F¢-&c-

i nt separate vector, | f '

ooy ARG EREA Y B e b R BRI and RS, it
yectny. 91242 a1 bodlilgenss muileules sreddiag thatfllddngth heavy and/or

expression vector by standard nethods (e . Jigation
of dighbshamsrnay {iep bS expretsed g} 4 el Gip WﬁJéhg?ﬁ}i fwﬁ%een
genemtfrcgcﬁll%@%d @@%n%{%!égls arftfool) #Bfat&Nd ligation if no

restri on'sites are present). 20 [0195] A conveni ent
vect[o191]s Tireanicksd acid awikeslea niayrietused td legorobimphidt express large

human CH or, Cl i ogl obul i n, seguence,, w.th

apprayprtigsef @%@TMT%P%%EQ SIF%SJ?%%@?CE%% Al melecties glso may be used
¥H AE MduSEHMENRER shBFoBES bispeddfe hitfRal8kia1E chain antibodies,
expr egse(]:f, as descri bed "above. In such vectors, .

spl iiainngoadheairsydisbalies mytatedantibpgies apd aibody demvaives as

in the .inserte regi.on and ' le. S _
o1 o RFTRET R S AT Ki§ nBB RS sRERERA ol & on
spl i fifndne AbRREnddRAtc 2ARRA] theintbleR atltembleows Bely bk assl for

Pol yadenyl ati on = and transcription term nation occur

at raitibody bumanizaiismailse pt descidpdsleeam of the coding

regi The reconbi na [ [ ion is used
naolisy oRGRaRs SpRionf AERR A HERKE AURTnfafion o

t he antproeslyr BORIphinter don :espeoisic anebddy sEyeencantoinsiynce, the
chain gene may be cloned into the v,ectoi1 %gch t Rthe to
si gnaiclpepeif gan beused asiaprehy inf1aengsHe PELPFROTAT Ao~ Primer
term b0 HRTA ' hier alld)€o SoBfddditional nucleic
pep%@?@gégég%fn [ m%ﬁ%éoﬁpgbﬁuﬁsﬁmg?%%gl ‘pept | de or a

het esqd aghitales iegematingregriabibalonfdinsent, anti-Mig¥a pnthodics d &n some

f | obul j tein)...\WO 2005/,03
O oebomens 06 0 pgRdwI heGE FF sHETBIREAs dhsdms

chai p. geN8snts! A€ oliEGRIFRIAALY ar& KRHEHEhI9Varivie r€fisnsadf the heavy
the rnvention carry regul atory se&uences t hat control

t he endligs shmins of thelah’éb@rytqf engste Haisemeg @ﬁ@gdmnaq, Hsst.
g?lt | p};gnumqlg‘cli%eg%ng«ﬁ&gaﬁ%r%té)eag&o Yonk %9 Riore gf t{h%5 ?,besnof aﬁlhﬁody 252,

ressi on vec
i ncl ygling, 188, selBet 10n09f obvaregt tieiresfidesaibed hessin. may

depend on’ such factors as the choice of the host cell

2% be transformed, the | evel of expression of protein
desired, etc. Preferred regulatory sequences for
mammaFf8H host cell expression include viral elenents

t hat [@i93ECtThe invention provides vectors comprising nucleic acid molecules that

encode the heavy chain of an anti-M-CSF antibody of the invention or an antigen-
binding portion thereof. The invention also provides vectors comprising nucleic
30  acid molecules that encode the light chain of such antibodies or antigen-binding

portion thereof. The invention further provides vectors comprising nucleic acid



hi gh I evels of protein expression in mammalian cells,
such as pronoters and/or enhancers derived from
wo edosositeeal LTRs, cytonegal ovirus (CW) (such BST/UR®OL@9390
CW pronot er/ enhancer), Siman Virus 40 (SV40) (such
as the Sv40 pronoter/enhancer), adenovirus, (e.g.,
t he adenovirus major |ate pronoter (AdM.P)), polyoina
and st.rong na [ i.an e [
R aR AR Rl AR e e ol oy fragments, and
desg&&gﬁﬂgﬁmqf viral regulatory elenents, and
sequences thereof, see e.

; ., U.S Patent No. . N
5, 1d8198 2 Inigowe eprhodipenis; %pqoant141\/I5Ci§F gatgmélllﬁf, o agl_tlgen-bmdmg
Pat ent.. Na. 9 15. : i dine partial
o gy 5, Bund B £ AR R i
§r onfall4esstiatighteadtheasy clamsywbithinedas desemisfdorbone.iiote expression
plants is kpnown in the art. See, .. United States
Pat GHfE6TS BicB I SCEcTRL PEORe R BB B by e ap Gt contol
Met hsgﬂée Qs € §5h 8 RONAT BEPIrhastiordalc Rkl 86duehcdae Eixpression
or fu gaI\]l cells, e.g., yeast cells, are also well )
knowwrectons inkda ptasmads, fabgirpses adgaeNirises adenorassociated viruses

anti ho chai n. genes .and r.egul at ory. e P
o dag Va Rl istee o el P RS is HR R ol vime
19RT I sl ViAmmaEBSeHRRE efisomsd)ahd a 1ikeq Ttp aatbddyatene is ligated
regul ate replication of the vector in host cells

(e. ginto avéciprrsych it wrepseriptianebd tangnaianabeoniobssaypees within
genes. The sel ectabl r, . il .

sel etﬁ'F iVS(fqorﬁe eot %H ?rg??dsgﬁifﬁ?%maﬁ?g ?aﬁlclrel %&%%%%r%oﬂ%éonbagg n

i Nt rpgidfdien 0S8R Miiody &énS. TR eRatwidn Wotor add 899e@1@ control

4,634,665 and 5,179,017). Fqr, ex le, typically.the
sel ewaawices Agrckesende be cepRtde witg dhe ipresslon iogt & isd. The
¢ han?%g@ ?}gll‘ltc(ﬁﬁg{%ﬂg Ghd 1 anti Vg geﬁ@caﬁ HaQaderted into

el l ector has Been 1 ntroduced. '
Pr ef @phact veselre cChadbprefamed leetbodiereas, hotlcgande ateripserted into the same

Slqlfq %/g){pgissgilogtéq%pégsﬁ g%grﬁg)paggggg é?ee'?lgergeﬁqﬁto%ﬁg exp;rgssion vector by
sel el ﬁ&;@l iE (Cat ioMbn of BEMPRABMGIIre3RickOS kitésaicie antibody
gene£%¢or 18 sglgéggﬁn?P aﬁg?the gjﬁtanate, _

synt patedfegnpahand NotorHyb e end Agmew if gp resiricting sies #@sesent).

0 C bi.nant | y. Produci ng Pr ot ei

B T80 a posB et eroosT e tuft erdled © pE SRR pete human
encogh, g 2 b §obudédqRedeewita agpmpﬁate Festrictionitesémpineered
these nucleic acrd nol ecul es can be used for hed
t r ansd thet arynVedr YL sedueass @n eaghinke mgeﬁ“gedrﬂng m{pressed, as describe

bact eri al .or _yeas . f .
et A T BOUBLOLTRE 88980 Opcbltc
a hogiseig@ I regldatdnddise §pdice Bedeptor sitkiptetatingthe human C domain, and

het er ol ogous pol ynucl eoti des into mmal ian cel | s. are .
361 | alenetie SpHCATRBIORS habeReur WEhifdbe BERER SH HakH gPléfadenyla“On

tr an%{m‘f} 5120 ti(%f{g . Hf&h&b?&'&h &l Eitive ERohRisbRhl $Rs downstream of the

pol ybrene-Tredi transfection, protoplast fusion,
el ectsdipgrafiomn The recombinant expression vector also can encode a signal

peptide that facilitates secretion of the antibody chain from a host cell. The

antibody chain gene may be cloned into the vector such that the signal peptide is
30 linked in-frame to the amino terminus of the immunoglobulin chain. The signal

peptide can be an immunoglobulin signal peptide or a heterologous signal peptide

(i.e., a signal peptide from a non-immunoglobulin protein).



encapsul ati on of the pol ynucleotide(s) in |iposones,
and direct mcroinjection of the DNA into nuclei. In
w@dwsnswaed nucl ei ¢ acid nol ecul es may be i nt r oPIER2004/029390
into 10 mamualian cells by viral vectors. Mthods of
transforrri ng cells are well known in the art. See,
U S. Patent Nos. 4 399, 216, 4,912, 040,

i nci&jpggsﬁ atlgﬁa‘%g?%l Og g e?dé‘ ence%li ngﬁe&{}teéorﬁﬁg?&%sgésmn

t r aRgéiefdBMEe Pivaitionaatdysegtistonedequmenthat eontriobtherexpression of
Agr.obacterj um

e e S LT LI UL Syt e it
i nj %ﬁ% 19 ﬁi gh% d%Ll%gtOEﬂlg%&g#ésﬁgn 30GorY idc®lding the selection of

trans orrra transf ofrm ng bacterial and
¥ ea&églﬂabf}sseqnmcai say depdndlononch fastariias the choip@abidE host cell to

2{? %q?agﬁg%glgé} t]ileh evéwz\ég]:n{esa%%oﬁa mg{é esH:gﬁftce XfpreFe%rseld (r)qulatory
T E&%ﬁbgseﬁr ﬁﬁhmdﬂaﬁ ostdehick ARk Sod meMde Rear¥IBhEmathat direct
ype

ture Collection (ATCC). These include, inter
al | digtevele 96 piuasis Bxgressicar ip MOMNEED) cedle) Sugh anssomotiws and/or

(r:rg ln :gzyarﬁ%%%lgé ?rpxg r(:%ééxfaq Tﬁ[t&%aﬁ}iﬁﬂggg%ig | (@\/I§)e st,u?h as the

18ar ofiRtdrRnhshcr), Sk Bas 40 e@eﬂf@())c(aidha\s i8IV 40
nunber other cell lines., Cell lines of particular

pr efmomn@deaha@ceré,eqd@m\@wsx (sr2oUbn adpaERITYS HAIRE lafhPromoter

cel | e

QDD Rl 0 5rORE PR B prers B e nfiRle

Sf9 1gfﬁﬂuhr§) 10\Bhlgﬁ gﬁ@adtmq&mbmth&)f@ﬂtleazilesnmpMenbﬁwsal regulatory
encodi ng anti body genes are introduced i

hosteleaents and ﬁ@quéﬁ‘qu%%?‘éfs“&reeg ppqu %E@Bt W pag Patent
ishe GOSE s (£34s5nld 5. SaPat NQd s O{k}'S W&H(ﬁ(fs' 161 &PressPig antibodies

al | ow'f dr éxpreSS| on o the antibody in the host cells
or, inmpbdrgs, irickidingab dyscripean ef promoteis srieveatrrs,po akelliast o

Ant | BT O LRI S He £ LD S R ot
usi tn@ (5: gf)Fﬁ @@f&ﬁ{ ﬁ‘lc&‘b@fa@édb}pﬂéféréﬂ&a‘l\ﬂ&ﬂodﬁ&if Repiessift gélypeptides

hos s’include, "e.g., 'Nicotiana, Arabidopsis,
duc kmémdtenabcrelﬂs owflmgal ceﬂataag oyeastraslls,Bae alé¢ wgll kngwp in the art.

Aha b5 Biodionaas sPbaL e gt ISR sl e

SC h' %@&ﬁﬁfﬁﬂﬁ’t’f ?Vééﬁ@n vEAGHR & tHRAa Ao ﬁy@,&m@%ﬂéﬂloaala&quences
and Pichia pas [ 0200] Further, expression

ant | detiae seqytﬁnqeﬁ ¢hat reeaiate mﬁ)heqj}oncg ﬁ]@ﬁrveﬁgr@@ edt cel?s (e.g., origins
ther gtt é)? arﬂdg sreE gﬁgfel rﬁ%k%g%ﬁjﬁeé "Iﬁ‘l@%el@ bl %ﬁﬁ&agéﬁg Bhcilitates

usi n ues. O r exanp
t he éﬂlé&ﬁfﬂo_ﬁﬁoﬁ yélldiatoaskich eieveetop hesbeeunntsgchicech(s(ee ke, US.

Bcpr BaSmONosAdaP 2o b el PR ST e el Bg iy the

di SCUSSeM1L MahiP L& VonRi fesisBnEORNREES, 9fchMstdM18, hygromycin or
methotrexate, on a host cell into which the vector has been introduced. Preferred
selectable marker genes include the dihydrofolate reductase (DHFR) gene (for use
in dhfi-host cells with methotrexate selection/amplification), the neomycin

30 resistance gene (for G418 selection), and the glutamate synthetase gene.

Non-Hybridoma Host Cells and Methods of Recombinantly Producing Protein



Eur opean Patent Nos. 0O 216 846, 0 256 055, and 0 323
997 and European Patent Application No. 89303964. 4.
waQop02024 It is possible that antibodi es expreSEES004029390

different cell lines or in transgenic animals wl|l
have different glycosylation fromeach other. However,
all antibodi es encoded by the nucleic acid nol ecul es

pr ov[0d98] halueleft acd moRERlek Shdtdling! HE-KAOCHP aAGhllies and vectors
sequences provi ded herein are part of the instant

i nvefRITRSING thespapuplels acid maleralegicgr be psest fov ransfertion of a suitable

pat t £t 5 ok £ ' e i bodies. 15

Tr anglgenl ek élrrlgtf fs;z?ctgéﬁ%ﬁ] E’]Io{éer?%t;ho[sg%g]szﬂ s&?sljrrﬁgﬁeg,gan be by any

ant | hegvemetbibd tfreintrodiesing gulyalctatidenintea B A6t eNlethods for
transgeni cal ly thrqugh the generation of a mammual or

[ﬁr ANt ugtionotheteralagays pohygpicleptides intpumasgmalian Golls esawvsll known
and {,i [ A : ctian

o 2 e e Aot e Sor SR BB
connerseiptation, phlybrescimaimefbtramsieciondirctoptast fusiofpée@icporation,

anti - M CSE _anti.hodi es can _.he prqduced in, and . = |
[ ec oe\:/né:fa%salllzatlpp &t;] etl}f’z c?qgtlgef(sglgj{pg,soremr}d girect nHgLeinjection of
MmNk HDNASago nbeldi. . nddSitioRah@Ntic N9 mol@uRR B introduced into

5,756, 687, 5,750,172, and 5, 741, 957. In SOME
Whb catpmenaiian cellsrhy virahaectonsa Majenisof amnsfatnsing luells are well known

conpt i u [ l.o in LoAare 25 i '

TR e B0 B R 08 A T AET an

des c4,D 054 safwhich patdfitt BRd®rdvgindBakdried ABlPRF @S ehdt). Methods
plants, yeast or fungi/al gae are described,” e.g., in

US pitemptormingrdany 5ollnsrg Wed lmowndn tezrt, igkating, lerg.s one
enbogi : - e imals.-or plants .. . .
SO BN AUE O SO oB BBL B 2B iccon,
Ifo| ededteportiondndgiranraasiormifion3 MEREd Lok ttdefymafs BadRrial and

i nvention_into_the i mal, or plant by standard
t r anSgeheels ?@éﬁ%?i‘?ﬁ‘?@gqo"@b‘é‘tﬁ%ﬂén and United States

Pat q0194], 4N4nfedian SHPliRes alABat1E ?ﬂ?&%? exfifision 418 %}1 known in
for maki'ng the transgenic aninmal can be enpryoni c stem
cel Ithe et agdimelide NDYAOMErOBOdDEIRGES WEAROY HAAIROAmerican Type

chi S AR a0 ABes BpdE e ol o Rimeer evary

200 (R8s, NE©, SF2 &blls, HOIUAC1S baBY hamsRRIGRKY Abl
thgq%%?e Enbryo: A Laboratory I\/Bngalamged , &Fﬁdﬁﬁgcells’

Spr iepkies kisey ceil@:09)1 gy hévatsicsilartarcihoma el g., Hep G2),
Genet 4 ransgeni £s; A Practi .5 roach,

Ox f ()}?%@fﬁr? ?dip -griat%1 VBr Eggo‘fbir(f(?g)lfne%nﬁg@lﬂ%e tp,artlcuﬁlr preference are
Tr ansigeted chréugtn@dtermigiigRetictodell Ihek ARRY MER bYpre@isiPROMs. Other

Academ c Press (1999). In sone
cell lines that may be used are insect cell lines, such as Sf9 cells. When

25  recombinant expression vectors encoding antibody genés are introduced into
mammalian host cells, the antibodies are produced by culturing the host cells for a
period of time sufficient to allow for expression of the antibody in the host cells or,
more preferably, secretion of the antibody into the culture medium in which the
host cells are grown. Antibodies can be recovered from the culture medium using

30 standard protein purification methods. Plant host cells include, e.g., Nicotiana,

Arabidopsis, duckweed, corn, wheat, potato, etc. Bacterial host cells include



enbodi nents, the transgeni c non-human ani mal s have a
targeted disruption and replacenent by a targeting
w@oemwspsues that encodes a heavy chain and/ or apCT/yk1004/029390
chain of interest. In a preferred enbodi nent, the
transgenic aninmals conprise and 10 express nucleic

aci d nol ecul es encodi ng heavy and |ight chains that

speci fi cal bind to M r.ef : ;

T ot Bibiaranites SR, PSS e Aot omces
NUC l8inbe aSicehdrelngess| cerevBRRQMidRIc/a pastbfis.ed anti body

sucﬁ as a _ single-chain antibody, chineric a tibo%x

or A0M0kafiurther, supresseenof apfibodigs ?ft%P H@’Slitl%qu Bglﬁf gipreties
may .be [ T ' ' BIbE

15 RESIP LR R RO R ool Mhhancl A udn By BLBREEH known
sheeghnijugs , Fgaatsples dtetdletamine syothstese gaivesxpossibn ystem (the

transgeni ¢ ani mal expresses sainﬁl encoded g.ol ){lﬁﬁ%t [ ?[es

in Y SIS RIEOMIATBPTOSGR fQF SNOICLECXPRITEIGE VBRY St e
bodidoyaifibhl. Uehe EIBGSTerR SBksdd iRrAIIES: ot QBT ith

i nvention provides”a nethod for producing an

ant iEuvbii28k Pateni Noshd 216r844n0 2§@ A5 hiand 0ty 397 tand Furopean Patent

t her eof . co | Si steps of synthesizing a library
of 4ﬂﬂhﬁﬂng&PH%§%ééﬂgﬁ phage, screening the library
Wi t 03 1GSFt X pRsiBRS that@RtibOBRELSpressdID} differept phibigess o i
1bi ng M@F, apr1d510bt ai ning the antibody fromthe

C phage.

By twaygaiic axavalsivel]l harie diterens gLicesylpanEem sach ofber. Hovever, al
l'ibrary of anti.bodi es . j [ : o
o oSk BRMURPELER A g R B compriing
NoN- Y B Pabi B queiei providedtetuinrae parrafrioginstand invertion)
with MCSF or an antig_eni c portion ther, of.tof& eat% e
an inegardless ekthe sbosystionatats ALPAI FoR9IHCHRISG Be antibodies.

ells fromthe inmmunized aninmal; isolating RNA from

he extracted cells, reverse transcribing the RNA to

pr odneR sEaAdninia! dridyRlngst he cDNA using a priner, and
inserting the 30, cDNA into hage..di spl ay yect gr such
t hat 93025 boahad-GaTcenthapies cERaRvHan Affa in beBrodhead

Recogh) Ao BiatiBROF £ fanfmdl e planv Sat isernsmyic for
h’ chsantaiR toﬁlyfs‘,ﬁmég%/@ WO 2005/ 030124 ©

PCT/ {HS2084m0g1B6Ih ha295hd Reliehbinseaeengt of iptersstangl prgduction of

anti bodi es of. the invention can.be i .
8Ly A rngbarBedRa A Candraaran: 4 SEhES i the transgenic
X br?foﬁuct%n‘%ﬁ%ﬁﬁhﬂs,taﬁﬁ-MLC@F afitibodfes@an 6Eprodnegkin, and recovered
di splay library, generated using human_VL and

VH ¢
pr epiromg thermilk pfxeats, sowatos ather Brnmale| $eg; €8 U.S. Patent Nos.
Met h j K r ' & -
1 br a8 e S RO e a4 37 B RGBS dmens non
avai hahh@traldgbsic hafmgemer @nipte hhage idimmpbglpbilirioardres
(e.g., the Pharmaci a Reconbi nant _Pha%,e %ﬂ%{md& bed ab
By st snmusized Wil Md-SEoraA0mmpgeyf gotes tagrpQl, ayeqigrbed above.
Sur f %ﬁ:ﬁ)}-{o sqgﬁg.gking antibodies in plants, yeast or fungi/algae are described, e.g., in
US patents 6,046,037 and US 5,959,177.
[0203] In some embodiments, non-human transgenic animals or plants are
produced by introducing one or more nucleic acid molecules encoding an anti-M-
30  CSF antibody of the invention into the animal or plant by standard transgenic

techniques. See Hogan and United States Patent 6,417,429, supra. The transgenic

cells used for making the transgenic animal can be embryonic stem cells or somatic



di splay kit, catal og no. 240612). There al so are ot her
nmet hods and reagents that can be used in generating
w@eesssrieeni ng anti body display libraries (seePCEHU§2004/029390
U S. 10 Patent No. 5,223,409; PCT Publication Nos. WD
92/18619, WD 91/17271, WO 92/20791, WO 92/15679, WO
93/01288, WD 92/01047, WD 92/09690; Fuchs et al .,

Bi o/ Techpol o 9:.1370; 1372 O1); l.. m

Aot B0, TRy ST agH g iR g fRgy ol BYpfilneBl: nqrbheric

SCi @RELo/B6ted, 208 nbAGIMEAO BShozydotaf fSeeteyg. fHogdn ¢f al.,

Nat ure 343:552-554 (1990); Giffiths_ et aj., J.

12: Maupgating ggg){qusp@mg%' A Eakgratgyy Mayya d., %%?Q?ﬁpmng Harbor
226:.889- : . - .
L L L e

Sci .4 A903 For 6 L3mRDsi (yIR0R) (20 arakiPinkért,dflransgenic Animal

FEAR O CrRe T
glo' [ Sg{&g]ﬁneﬂ?}tthe trﬁfs%%gg g?ﬁ—huﬁ’f%aﬁ%_iﬂsgl?asfe EQﬁ%ﬁteﬁ 428dption and

n one nent, to 1solate a uman .
ant irepla&Sken by iabargeting cuinstudt et coeesies @dleavy chain and/or a light

characterj.stics, a human.anti =M CSE antibody_a .

des @égjlﬂtﬁeéf' r{niasl’r?ﬁ'eFrg‘é emb%(ggle%g t%e:é‘ifaé@%eﬁ% S‘ﬁla}wsecg\rln prise and
1@nd. éx:pﬁg% n&d&ic @cﬁ%&eaﬁ&se_nhadﬁhﬁ Geiyndalghbitghsat specifically
activity toward M CSF, using the epitope inprinting

met Hood tadsCEF udferablyPomarPMbC S Eain spmegmb nis15o fransgenic

The antibody l.ibrari.es .ysed in this:: . .
pr ef SRS Q 0%18&%6 ‘F‘i“@ﬁ“% Ffflg %‘03?%1 %g reg g&dé]%L 2‘% (ralefzﬁﬁlgaélaggdy suchas a
des cgihNedhain aff§Hodyul bhiadkic antibddy. or WhuB2m@AA4itibody. The anti-M-

McCafferty et al., Nature 348: 552-554_(]19353); egfnd
G i fEPF meilbagiesanay, bepngsty ip any Fansasmeanimalgdn  pregrzed; ¢ py

nti body..lihraries.pre I e 1S] 1
Rttt o3 R GRARY p81Eipe RESOED ) Bfts, catle or
VL atistsedH Tthe iBhhsnan erassdeaict aninal 'expressas daidenceded 30 lypeptides in
experinments are perfornmed, in whjc i fferent pairs of
t he blapdimilloyiriag,) 8% death. TLeYs a‘{fiﬂotglsfgd'?ﬂé{‘]‘é’stﬁ’é‘ﬁse

screened for MCSF binding to select preferred VI/VH
pair conbinations. Additionally, to further inprove
t he Bladel Digplay Lireriant i body, the VL WD 2005/ 030124

PCT/ US2004/ 029390. and VH se nt.s. of t.he pr J .

3 RRL <Fbe ARG § RO AvacerotiTaf i - ECstmibody
Wi t hindifagn. G stistefeo Y Ebapiaking thelsteps Bf Byrilicdizigsa library of
anal ogous to the " in vivo somatic nutation process .

r es pbursirbinsibiodies af bhege; scraeing teilibrary itnYlr Gk peg portion thereof,

o BB B T ECER B PR, ABofe! hm th phage. By
anpl {hy opexaiplanse Yhetlinot peepasigite BGRrpof amitedies for use in

complimentary to the VH CDR3 or VL CDRS, spectively, .
%h nghargqqml%r thehpdques comprises the steps of 1mmun£z?n & fion-hum¥n animal

comprising human immunoglobulin loci with M-CSF or an antigenic portion

thereof to create an immune response, extracting antibody producing cells from the
immunized animal; isolating RNA from the extracted cells, reverse transcribing the
RNA to produce cDNA, amplifying the cDNA using a primer, and inserting the

30  ¢cDNA into a phage display vector such that antibodies are expressed on the phage.

Recombinant anti-M-CSF antibodies of the invention may be obtained in this way.



been "spi ked" with a random m xture of the four
nucl eoti de bases at certain positions such that the
wo e@alosamt PCR products encode VH and VL segnmePtBUS004029390
whi ch random nut ati ons have been introduced into the
VH and/or VL CDR3 10 regions. These randonmly nutated
VH and VL segnents can be re-screened for binding to

N Tk a bRt At G SF R pdiilids SR o in0lhufth Bt ve

I eC QJEiRitEEmy sdr&ﬂkf%ﬂfd@bmbiﬂanﬁaosrﬂhmtoﬁlél lantibydy libretye Peferably the
acids encoding the selected anti bogl)l/l can be r CO\ée\; ObNA
f r oibra i soBv e grdivalgr Ly senaraicr ugiRe PHMAR NGRS Vi CONAS

gte g%gc?aae%@orﬁ lﬂﬁ&hﬂﬁ?ﬁﬁa ﬁﬁlﬁ%npﬁ letis, %@ﬂl%&élbgﬁs Y&“ﬂréﬂ a§1n§ ¥nd

reconbi nan techni ques esired
BuClseieeniag s@bmlmmwara Enovlzxeln threaitp Theteede cm@aﬁlb avaﬂable
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[0207] Once initial human VL and Vy domains are selected, “mix and match”

30  experiments are performed, in which different pairs of the initially selected Vr and

Vy segments are screened for M-CSF binding to select preferred Vi/Vy pair
combinations. Additionally, to further improve the quality of the antibody, the Vi,
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change
class or subclass of an anti-M-CSF antibody to another class or subclass. In some
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25  embodiments, a nucleic acid molecule encoding a Vi, or Vy that does not include
any nucleic acid sequences encoding Cy or Cy is isolated using methods well-
known in the art. The nucleic acid molecule then is operatively linked to a nucleic
acid sequence encoding a Cy, or Cy from a desired immunoglobulin class or
subclass. This can be achieved using a vector or nucleic acid molecule that

30  comprises a Cp, or Cy chain, as described above. For example, an anti-M-CSF
antibody that was originally IgM can be class switched to an IgG. Further, the

class switching may be used to convert one IgG subclass to another, e.g., from
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entirety).

30  Mutated Antibodies

[0212] In another embodiment, the nucleic acid molecules, vectors and host cells

may be used to make mutated anti-M-CSF antibodies. The antibodies may be
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[0213] In one embodiment, the framework region is mutated so that the resulting
framework region(s) have the amino acid sequence of the corresponding germline
gene. A mutation may be made in a framework region or constant domain to

30  increase the half-life of the anti-M-CSF antibody. See, e.g., PCT Publication No.
WO 00/09560, herein incorporated by reference. A mutation in a framework

region or constant domain also can be made to alter the immunogenicity of the
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linked to the polypeptide of interest. The fusion antibody is useful for directing a
polypeptide to a M-CSF-expressing cell or tissue. The polypeptide may be a
therapeutic agent, such as a toxin, growth factor or other regulatory protein, or may
be a diagnostic agent, such as an enzyme that may be easily visualized, such as

30  horseradish peroxidase. In addition, fusion antibodies can be created in which two

(or more) single-chain antibodies are linked to one another. This is useful if one
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embodiments, the bispecific antibody has a first heavy chain and a first light chain
from monoclonal antibody 252, 88, 100, 3.8.3,2.7.3, 1.120.1, 9.14.41, 8.10.3F,

30  9.7.2IF, 9.14.4, 8.10.3, or 9.7.2 and an additional antibody heavy chain and light

chain. In some embodiments, the additional light chain and heavy chain also are
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di agnosti c techni ques. 20 Furt her, the radi ol abel ed

anti-M CSF ant . used ther apeutically as a
toxﬁ?\e”f"é‘ﬂzqu‘fﬂfje&gﬁédgﬁﬁ %' tunors. Exanples of
1'0ab9[[bﬁ26] OrAR %ﬂM@SMﬁbbW&ﬂ@ﬁgenbﬂﬁn@ ortiei of lthurtvedtlon can

foll om ng radi oi sotopes or radionuclides -
14c beldsNyatiZ8 S 98 togByther TORTHE (081, AnoiAd: BEPRAS of protein). Tn
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grou ese groups are useful tao I%R‘Pove

bi ol ga}@t@i}od@qﬁ@pg@p‘@quéqgog@o@fof thegnv In%ed&ptenge%to m{;lblde both
I nc i eﬁaste a@ﬁr‘hg@f g If({ﬂlls f urh dnBOVIEGSE ahiisolik® described herein.

armnaceuti ca rrp05|t| ons and Kits [0225]

Th e Fdrehmpl) amhmﬂ)ody Ioameiﬁoddg podivpaxithd iorentinorasn bs figtionally
a human anti-M. 30 CSF anta Z I}_.IBSt anti bo

T olmEAD Fhpis T & Sn, Bahe ATt hRbeibiSh or

r heu&ﬁ&g‘? 25 bie 61115151@ A SN PFIchititi &, such as another antibody (e.g., 2
at her os OSI s. In sone enbodi nents, the subject of

t r eabispseifid antibotiy memdiabed ot hdsteatiobgPHeR EHOlOXFeAgent, 2

subject is a veterl n VIO 2005/ 030 ch
BT/ phepoecsusy. %E&ff/ ércat pto %rr;belp ?Ig@ea‘# can nmedlate associate of the

di s Oﬁlgcg)roﬁ W&t od) PBRIoneSitiPhtthe? nidlédild (rsath ﬁﬁ%y stteptavidin core
treate § an antagoni st anti-M CSF anti body of the

| nverﬁglcmmrcamlymmﬂl%taghy ti ssue or organ and include

but L i, m t [
bl ad ﬁg&lr b Hpce tb{e aﬂt’lb ggﬁoﬁﬂﬁ&r@“&o&eﬁﬂqng two or more
live ﬁnulfoﬁfb@'(of 214 aéth@fype Df Oﬁﬁlﬁﬂeﬁant Bpegleqy. etotcmate blspe01ﬁc

esophageal , necol ogi cal , h
2an E emtgaodlqs)s | éﬁ@h{;scrg q ﬁldg ﬁ]%{fé gt}ﬁt %qcspléal having
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m-maleimidobenzoyl-N-hydroxysuccinimide ester) or homobifunctional (e.g.,

disuccinimidy] suberate). Such linkers are available from Pierce Chemical
Company, Rockford, IIL

30 [0222] Another type of derivatized antibody is a labeled antibody. Useful
detection agents with which an antibody or antigen-binding portion of the

invention may be derivatized include fluorescent compounds, including



ant agoni st anti-M CSF anti bodi es of the invention are
useful to treat or prevent carcinomas of the breast,
w@e@snatied col on and |ung. [02261 This i nvent i PCI/EE204/029390
enconpasses conpositions for the treatnent of a 10
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. - i.ng. an
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pha acceptable carrier” nmeans any and )
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anti bacterial. and ant].f ents, 1.8 j . .
oot B it g oBR5R) fen b7 BTt senostic and
phy Sﬂl@ﬂaﬁgltﬁ%drﬁyosﬁé? NPGHihddiRe, the iRliclieeled agi-BOCSF antibody can be
pharmaceuti cally acceptable carriers are water

ter, .
sal i ued tphdep PGS Thenpressiag tumarsi byes-rayest ofhsg diagnostic techniques.

| ycer al t hanol he ki : ticall
7Pl LA g 5 by ety
pr ef @xabloe cArR eions belteoritaabeniBxamgks of Jabblsforepdygrptides include,
sugars, WD 2005/030124 PCT/ US20Q4/ 029390 pol yal co S4 15
suc hbureratdingigad togbe Erllogrng HAIUIPRRHOE F ‘?nr%ﬁd‘?sn‘ hﬁ’he CN,
conpBsi di O . 1A s gpglsipxanpl es of pharnaceutically
acceptable stbstancés are wetting agents or mninor

amoupRg4pf AauxiilMaCSE stibetipnareslss be eractinet withg cherhical group
emul si fying agents, . p vatiyves or. buffers, whic
Enhatst 28 pelysthlene ehreal GE £ Bieting 85%@?1 PR a@"‘f""ﬁydr ate
ant | &%ﬂ% These groups are usefiil to improve the biological characteristics of the

antibody, e.g., to increase serum half-life or to increase tissue binding.

Pharmaceutical Compositions and Kits

[0225] The invention also relates to compositions comprising a human anti-M-
30  CSF antagonist antibody for the treatment of subjects in need of treatment for
theumatoid arthritis, osteoporosis, or atherosclerosis. In some embodiments, the

subject of treatment is a human. In other embodiments, the subject is a veterinary



[0228] Anti-MCSF anti bodi es of the invention and
conpositions conprising them can be admnistered in

W@ 0vbiostae4 on Wi th one or nore ot her therapeutiBCT/US2004/029390
di agnostic or prophylactic agents. Additional

t herapeutic agents include other anti- neoplastic,
anti-tunor, anti-angi ogenic or chenother apeuti C

agen ! %re%a% b
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PCT/ US2004/ 029390 [ 0230] Therapeutic con‘gosn
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4] c EREmencelomal e st e OB & spjes-binding fragments thercot

| NCOLRAL B it o ya%nmtemwl(}%&e@m@@gﬁeﬂ M lied hei, T ed

I'n an appropriate
“pharmaceutically acceptable carrier” means any and all solvents, dispersion

media, coatings, antibacterial and antifungal agents, isotonic and absorption

delaying agents, and the like that are physiologically compatible. Some examples
30  of pharmaceutically acceptable carriers are water, saline, phosphate buffered

saline, dextrose, glycerol, ethanol and the like, as well as combinations thereof. In

many cases, it will be preferable to include isotonic agents, for example, sugars,



solvent with one or a conbination of ingredients

enuner at ed above, as required, followed by filtered
wae@siobiizat i on. General ly, dispersions are preper/Es200y029390

i ncorporating the active conmpound into a sterile

vehi cl e that contains a basic dispersion nmedi um and

the required other ingredients fromthose enunerated

10 abov case.of ster
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po ihe B aian DorRogat iy acete or b ARAEROHS: Y S
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dependi ng upon t desired results, [023 % E grtaln
enboex diquidnecraintolid g selithirsaes f°61ﬁ§ syeh pg, Hawd spigtines (¢-8-

2 a@g ndelgﬁlm%? Wit g) F)El'sﬁﬁls Bpﬁfs skdnstane%Cf)llls
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C 0 nt ﬁ@ifde@sj lipesc@aesamt auppdstorien  Thie Ipcéfmdedl@)nnrdﬂpalttdsg)n the
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us ed, n?#o%’ho%}? afeli 53&1 Vdfre‘lﬁ Iectﬂﬂ@%ﬁfrﬁusﬂﬂ@ lsyRAbYE Ehdtes,

ol yg(? I C acl pol yorthoesters, and
poI yb@npdsitions istnildvtio ;hom:uswdcfer passive hmnpn@pmra@ﬁ fcmnanso The
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i ner {n;glidoHent athaenddairdnt,abe ﬁweﬁhdai iacludeys # method Bliereating a

co ound and other in redlents i f desired). can
e ng st ent g@mnq:qd thereof w1‘dS1J an antibody or an ant1egen-b1n31ng portlon%hereof that

specifically binds to M-CSF comprising the steps of : (a) administering an

effective amount of an isolated nucleic acid molecule encoding the heavy chain or
the antigen-binding portion thereof, an isolated nucleic acid molecule encoding the
light chain or the antigen-binding portion thereof, or both the nucleic acid

30 molecules encoding the light chain and the heavy chain or antigen-binding portions

thereof; and (b) expressing the nucleic acid molecule.



hard or soft shell gelatin capsule, conpressed into

tabl ets, or incorporated directly 5 into the subject's
wale@s/03FH+ oral therapeutic adm nistration, theCT/US2004/029390

anti -M CSF antibodies can be incorporated with

exci pients and used in the formof ingestible

tablets, buccal tablets, troches, capsules, elixirs,
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of the present invention na

conblompostieaFaTPe bIARE &h%‘ﬁ’yd@éﬂil@g 5K abPariign mpesyt et
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adri cin cin, cis-platinum etoposide,
t ax 0[023I]aX’®h<Eﬁrﬁlbadrd>s af ﬂmlpmsdst, 1nv<sntu@n cai by pdminisieted By a variety

f I transf hi .
@na[ ebathots e de 46 ArBetet L ptig el kiR A e
rrb&éfé%d%u& d'er(‘)\f‘ﬁ@ﬁﬁrﬁﬁrdﬁﬁﬁ iSdubButb@eous gdtrimuscular, or

ation wt antiviral agents such_as Vi race&1 J/
AZT intreiedonyinfusiond Aswill be apireciatash by s skillsdarisan, the route and/or

Val 4
B TR T
| Vel MR¥erlaitimibllifents the aptbody camppysitiefs tive wanpound may

amount” or a rophyl actically effectjve amun
2t | bopepared w1t€1 a c%rr){er that will prgtect the antibody against rap18 release such

as a controlled release formulation, including implants, transdermal patches, and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can
be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation

30  of such formulations are patented or generally known to those skilled in the art.
See, e.g., Sustained and Controlled Release Drug Delivery Systems J.R.
Robinson, ed., Marcel Dekker, Inc., New York, 1978).



anti gen-binding portion of the invention. A

"therapeutically effective anount” refers to an
wa@ewsnsolef f ecti ve, at dosages and for periods BET/UB2084/029390

necessary, to 5 achieve the desired therapeutic

result. A therapeutically effective anount of the

anti body or antibody portion may vary according to

fac suych as the di seas :

o 88745 e B B il L 5 Sy enion o
ant igbQHadafinisfiid, Badxamele ivith ahdnet difient ar abesssingthble edible
response in the individual. A therapeut.i c?l I 41
ef f sexiev.eThneampouns (anrdetheriagierienis @ﬁle%ﬂ £Rplgo By enclosed ina
det g ! e | i ed directl
s ARVl 514 B8y S led RO e i oty
benehioahatubjeet’s didt.s Fororapthephsitradingaistrationt thecuotivg-CSF

t" ref t ffective, . d..
ety S 56 o n B e
Sr o%}%ﬂet@%cgal_tﬁ‘tﬁ&‘él thochdd, RhSsldsYelix®ls uBpehsRmevipRCivhfers, and

ose 1S used in subjects prior to or at_an_ earlier
st agke like. dTs adminjstertrecoprophy phidieiizventign by phet thpg parenteral
anmount .will.be.less than the 15 1her i I "
ef f pp%tr%m)guﬁtn}ay[mfsswgg égas[ rtltéegclzo n,e‘gogllﬁgi avﬁﬁ'lj é)¥ co-administer
18d] Yt @&n]%&mﬁrvﬂﬂ{,@ﬁnétaeala@pienfumeﬁacﬁeaiom esponse

e.g., a

. g her apeutic or prophylactic response). Fo

exarffl¥4] aAdditignad apidva eompeandsasaent s iBearpegteddaipdhy
di vi ded daoses can 10 r Yerodd e : tion i
dos ecog}msﬁgn%r%pc F[? ﬁoe%gt}ngh E?&et%&g %ggg\? Q%Fcﬁgg g}ébggle Hvention is
i ndi Gatoadulaedtwieh sad/geiecidasinBferaDwith end demapeaditonal therapeutic
situation. It is especially advantageoys to fornulate ..
par eagenisalhesesnggnls illﬂql‘éﬁﬁisanitléo‘gé%tg‘@‘bblg& Pﬁlef W%qt?’&?qﬁlé%?ggasm

f adm ni | d e JeiMc fentd PSR anBRSAGShat inhibit

ni to&F %trlgm%%@h@g%eﬁgf %%Hmoﬁlgégge{}reg (t:oéepr)lhf/g?@al |a§‘ di'scr e?e
uni t§I-GSF fsethiblasimnitntean kot NyESFf are or meoragheraicplbagents that
subjects to be treated; each unit containi

. ng_a
or eOBBHIrSF . GUHHD ) DBoL S4le SUERASIF - AP Lpilgrer blood
to g;gr%%ld&eg%g hﬁ%&%ﬁﬁ@o&ﬁi@%ﬁ B{ACEpidh@sitors)N Such combination
association W th the required pharnaceutical_ carrier
The thspets iayatiwire bwer dtbﬁ@gmg@@anihl\’l-cﬁﬁ repgbesty astygell as the co-

i nvention are dictated by. and direct.|.y . .
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he. WD .
2905¢@8pARs PEHhepSEenUNYee0 AaY AR UsRd i combiBatiqnwish

g?/e]l‘( gl?tg.‘b é/e? ag&ﬁg &I AR ¥n fostatin®nd AnBB5HEn oFBfiStoxic drugs such as
adriamycin, daunomycin, cis-platinum, etoposide, taxol, taxotere and alkaloids,

such as vincristine, farnesyl transferase inhibitors, VEGF inhibitors, and
antimetabolites such as methotrexate.

30 [0236] The compounds of the invention may also be used in combination with
antiviral agents such as Viracept, AZT, aciclovir and famciclovir, and antisepsis

compounds such as Valant.



0.1-25, 0.1 to 10 or 0.1 to 3 ng/kg. It is to be noted
t hat dosage values may vary wth the type and

waewsnstiys of the condition to be alleviated. |PCT/B5S1004/029390

be further wunderstood that for any particul ar

subj ect, specific dosage regi nens should be 5 adjusted
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dependent on (a) the unique characteristics of the anti-M-CSF antibody or portion

and the particular therapeutic or prophylactic effect to be achieved, and (b) the

limitations inherent in the art of compounding such an antibody for the treatment
30  of sensitivity in individuals.

[0239] An exemplary, non-limiting range for a therapeutically or

prophylactically effective amount of an antibody or antibody portion of the
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agents are known in the art. In some embodiments, the chemotherapeutic agent is

selected from the group consisting of mitotic inhibitors, alkylating agents, anti-

metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
30  enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,

e.g. anti-androgens, and anti-angiogenesis agents.
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30 These and other VEGF inhibitors can be used in the present invention as described
herein. ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome plc), and
the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc.) and 2B-1
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p2X7 inhibitors, 26 ligands (such as NEUROTIN™ AND PREGABALIN™), |
low dose methotrexate, leflunomide, hydroxychloroquine, d-penicillamine,
auranofin or parenteral or oral gold. The compounds of the invention can also be
used in combination with existing therapeutic agents for the treatment of

30 osteoarthritis. Suitable agents to be used in combination include standard non-
steroidal anti-inflammatory agents (hereinafter NSAID’s) such as piroxicam,

diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen, ketoprofen



expression of MCSF in the subject by l|localizing where
the anti body has bound, WO 2005/030124

weEaNsA8ARN4/ 029390 conpari ng the expressi on i NPCTIES2004/029390
subject with that of a normal reference subject or
standard, and di agnosi ng the presence or |ocation of
t he turmr [ 0251] The anti -MCSF anti bodi es can be

used | nti gnal gassay, . i.n¢l udin
¢ RB PR HRR TSP et SR rgoid iRkdibfiy, indac
E%n%t PEBRIIbRE sioh AEheRYIButlk e, Sdlicylates such as aspirin, COX-2
oprecipitation. The anti-M CSF _antibodies of the

| nv énttibibers sach dsecelpsexibt vrldrspribs rafpsid MdRioHFEh §,nalgcf.§1czs and

anot.her F i

used® tir%?rgg.ﬂ%rc g“ﬁ?’éﬁwﬁjpag r%&qwlr)?tgré}g sang E@hﬂg&gﬁ@ Roi§holtBs
ynqg;mg% dhd By, rhesus rmnkeys chi npanzees or

apes he invention provides a nethod far de ectl n% CSF

M CSlﬂZ‘ﬂ] aABii-6P %F‘g@’éﬁ‘l‘iﬂn@ei@e‘é JEicHgn 8’(’) tag@[ﬂ‘fl
a b'a%bgg rfgfntgég{{}% ﬂes‘atﬁ{a'n %ﬁaﬁ%bﬁ@%ﬁhﬁfe blk&re not

i nVen I ng oun . I'n one
enbaghighio, wafmm((tﬂ)UMKBH\Imamapbnd,wnldsendxapaun I(ZOVENOX ™).

| abel ed with a det ecta

e d0EHnt T et Sy SR s Y fp ggtion may also be
Nt '&9? cdmibiM ARG garaﬁ%@ufaﬁﬁ s @fthiabesl¥ivel chaghél®lockers,
nol ecu at can bind the anti-MCSF antibody is

| abelipad lowﬁa‘mgsag\mﬂs sudBasksteting, fityaten detarblowlkears, Aog iplihitors,

art, a .secand antibo t.hat

spechrgigtensy- %ﬁeﬁ@t?rﬁé%igﬁpltsfs ﬁg :fat%lgt aécﬁgg%agg% ﬁﬂjlﬁbgtsoés ofpe
the (fbdn'i}%tunéﬁéf e gi/eserﬁ(iﬁveﬁﬁéﬂ'ﬁia9,alsollfe dsb®iradbnbihdtioBRvith CNS
anti huiman 1gG then the secondary. anti.body

coul agebs sueln asantideprgsrants |(gych aoserEpling)| adhPakmsepien é‘&‘ﬁs (such as

nd.to a odi M ot 1
lgr ot SsPFeny g ?Q{Eﬁl" Ciglﬂt{%g@ﬁg Mé?%}ﬁél%é’{/og?fucg as selegine
Com"'ﬁfdcﬂa?e{ghhhe Eor®P inhibifbr suin aBiTasmer, Gh2 mﬂnbltoré;alopamme reuptake
[0252] Suitable | abels for_ the antibo or .second

ant | isbibjtora BVIDAcmiaganists, NisoHing ABHSIS, JIRPAYIRS S4paIsts dnd
vari ﬁﬁsqlt%nggﬁﬁrongfﬁ %&&ﬁ)%lf&ﬁé}s and AHRAEAERIM’s drugs such as

mat e um neéscent mate and radi oactive
mat e&d»rﬁ\:lpézﬂ Ixcpifb) €% 101G ANDS dhick NEUR OFEN™Y mnd PREGABALINTM)

hor ser adi sh peroxi dase, al kal i phosphat.as
28- gmhﬁmoé% |Q%%?§1;2 injprtors, H@E@W‘Pg’ﬁlﬂ é&r‘é’&%& exanpl es
of s
tﬁ 46*) di %1 Gt M@S@%@nﬁ%{)@oﬁ%ﬁé fe@&itlfﬁi\%ntlon may also be

stre I'n and avi exanpl es of
sui t akdddén ﬁ:bmbfmﬁ&mmﬁthnnteeporai;ls agarm:stuqh @s tatbeifdnef @Dtﬂ%ﬁeﬂe

fluorescein, fluorescein |soth|oc rho

di chlaseioxk P%Pz?rrfg)ﬁwdﬂm&n@%‘@é’ff s éﬁ%‘&ﬁ S |aglnff‘§%°
phycpag, yin; an exanple of a | umi nescent nateri al

i nclu um noI and exanpl es of suitable radioactive

79 "B a?g'h'o?ﬁcM%&loHQSfé@él 1311, 35S or 3H.

[0250] In another aspect, the invention provides diagnostic methods. The anti-

M-CSF antibodies can be used to detect M-CSF in a biological sample in vitro or

in vivo. In one embodiment, the invention provides a method for diagnosing the

presence or location of a M-CSF-expressing tumor in a subject in need thereof,
30 comprising the steps of injecting the antibody into the subject, determining the

expression of M-CSF in the subject by localizing where the antibody has bound,



[0253] In other enbodi nents, M CSF can be assayed in a

bi ol ogi cal sanple by a conpetition i munoassay
waieiosioziipg M CSF st andards | abel ed with a det eRCHOF®OWVR9I390

2005/ 030124 PCT/ US2004/ 029390 substance and an

unl abel ed anti-M CSF anti body. In this assay, the

bi ol ogi cal sanple, the | abel ed M CSF standards and

Che Lot G5 L5 ST, C0E I B it o
ant i paErd, §nd R ?ﬁés‘iﬁg‘"@@ pre-E&ﬁ:eWbo@Bf Me@Golrot. N t he

bi ol ogi cal sanp is inversely 5 proportional to the
anmoufi2Syf TI@sb@ntreM QSE@M@@&W@W@ 1@1 a Gony prtional immunoassay,
anti.- 0 t

mmlﬁcégglglg ﬁg&gq(?%gagh g@/ﬂéls or-a nU g:rs {g% Sur poses.

EOf 1ﬁiiﬁtmb|h@s.todhhﬁuﬂ@t ivdvteGBbloaoi 1Inbﬂﬂ1®$eoﬁ:;ﬁtat1bﬁ Theantf-M-CSF
detect MCSF in cells or . on the_surfac [ls in
cel | antibpdigs af thginvcatipn earbg wee tq dteqtiMz %mtilh'f@ﬂs In another

medi 4o qhediNhedak! M%@{ﬁt@%ﬁiepgg{ oudelo Q@teé{sl\ﬁgtgfofrom

determ ne t hé anount on t surface of cells
or sgiamnsiteshchras oyﬁdmolbgmuen@yl thesus mmdqeysnchhmanhem@r apes.

been treated wt Co t.hod

e T R aane s ERON Ao ene M-S 8 i Ogial Shple
fonhi & éﬁpr%'inga&tn'tééﬁhg a Mcﬁ&ﬁcaﬁ%%ﬁ&ﬁﬂnﬁ[‘a&ﬁn’cﬁﬁ@(ﬁﬁaﬁﬂbody of the
Accor to this “nethod, one sanple of cells is

tr ealmdltmm amdaieteesmg tml’opunm antibody.a § mquﬂm@mn@e 2gti-M-CSF

whi | h

v e B ekt AR e it At BhRE To s bBEhBoioent. the
and &ﬁ?M—@EPlan%@F(tﬁeeM@i artibodPaAs URIEBk16S hidJa @d@@n@fmtlbody or
t he i mmunoassa escri bed above. The total | evel

. CSRhprmelenlc N et ing et Mh GO B A e dallabgetis Asds well
d d
Fo2EBI o bt Sk g F o e anlbody 8 chOFp ERTP AR

I s agpebificBiy Bind4Be Wﬁbﬁﬁrﬂspbh@i and dlastsh)étlmeﬂiﬂst aitibbdy.eFor example,
| evel of MCSF is to be neasured ijhe cells are

| ysed thfa@ml %@SE/@@F‘)(’C}@F p huppen Jg@ ¢ @V@%%"é‘ﬁaﬁ’&mlgody could be
meas i 68 Heh eOﬁIer }Hb‘fec&lém Qs 5 So d8Ididefkiude, without

above. I ssay eterm ning cell surface

| evelimitafioly'PEREincA and Rrdtein €, bhth cftvedpsh afe avaitablé egnmprsially, e.g.,
cel I' surface roteil s wth a detectable |abel, such

2 pfrem; Fiege Chsayica noprecipitating the MCSF with

an 2E)Z§Qh Ebs&tﬁﬁ;g 1a@9fs iED0dY aRisbdl Re BedBl &G tahiBodyifive been

| abe Anot her i mmunoassay for determ ni ng
t he disclabidzapiarndinchidesarioe gizymes proshaticaseunsetfeqrgsoent

can be | ohlstoche t hods such

RI A, H\?@gg?ﬂmﬂ %ﬁﬁﬂ%#@“tﬁ*{g@ﬁ%‘?ﬁ’%‘#wa@e F%Pj@? gLguteble
| abebﬁi}ﬂle@ﬁndlﬁﬁeqﬁfr@radiﬁf%r@ﬂ@ad@f Qkﬁiﬂésphaﬁ;ﬂlatase B-galactosidase, or
i mrunopreci pitation are well known in the art. See,

29 g. acakidehaimestangse; gnamples pf guitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials

include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example

of a luminescent material includes luminol; and examples of suitable radioactive
30  material include %L, *'1, *°S or *H.

[0253] In other embodiments, M-CSF can be assayed in a biological sample by a

competition immunoassay utilizing M-CSF standards labeled with a detectable



30 In addition, the inmunoassays can be scal ed up for

hi gh t hroughput screening in order to test a |arge
wovses010f conpounds for inhibition or activatPOrUsf004/029390

M CSF. WD 2005/ 030124 PCT/ US2004/ 029390 [ 0256] Anot her

exanpl e of an i mMmunoassay for neasuring secreted M CSF

| evel s can be an antigen capture assay, ELI SA,

i mun |stoc em s rn . blo ke

usi % [ §m' ﬁ@‘ﬁ¥¢ % ?¥ hl% %ggg;ﬁﬁé@E%&Cd
i's §aﬁlplPé;—‘ tHEElaB1EENI- CSF' skan@hds Eﬁ@tlﬁ%ﬂtléMC(ESIb@tdLboﬁy dtedombined
such as blood serum urine, or 5 synovial fluid

Ibe aaddheampent of daheladdd-GRICsrndsrdibeind e |th%uréabﬁl<t¢e§ntlbody is
I
I\/%/ S(’:S%tér%xﬁn &€ ﬁl%sﬁo%ﬁjgfﬁl?é%l;?rg{rh% !i])gc%lo %18&1 S [qu %quersel

I fmunoassa secrete
af  Mrobirtibnallte ﬂﬁﬁarﬁdl&lt sf kpsled M- C8betdandardt boand e@ﬂxetaati—M-CSF
proteins with a detectable |abel, such as biotin or
1251antj ﬁ%nopr ecipitating the M CSF with an

El?/[]tCS@%ﬁrS]o é 1 h@ﬁﬂrnﬁﬁk%@sﬂf?ﬁ%@fob&gaﬂﬁ@ fo2PRUIRGEr of purposes.

i mmunoassay "for determ ni ng secreted
| eveFa e&ﬁmMeCEBE antrMFOST alm:té)oﬁtee cgit bpysedfto dé‘rasct M- CSF in cells or

pre-bindi ng. antj - M CSF_ant i bodi es rface

m cr ot §h@ép&@qe£tj@eﬁ/% H’)Ceua?&h}“}?go"t qegrsehig 18& the, flgsug gr.l ture rRedium.

ﬂ‘ﬁ‘d' ?h&intmﬁ@sﬁ|aHtlﬁodiéwaﬁlbelu@a1 folRtcEREHEhE dmbhdST MACSF on the
I's of the mcrotiter plate to bind to the

ant | sur/fa@ssf eallsiop seliretsd inte fhedisdiaepliare madinhibaihave heen treated

tect the anti CSE _ant.i
"abel 0 Vit DERRTAE | PR PR OCH ST B ol idenfRpborkdanis that are
of M&8 t6lidhfisit 6MdctivaiteMIIIBF aptdssibh GBkecrétivhl Rombyrdig to this
step (a); (d) adding an antibody to digoxigenin

conj mgﬁloédortecsanm& el isdreated gvithes tegteamrpuRd Sor ppgripdof time
f#bSt tﬁ&t {dis f? eage‘ao lIf‘]t'ingotgﬂel%gél'o?ﬂ/[ C@qu Wi

at "can“h equa |ta ed etermne t l'evel
secr gileadrdd, GFcells afd Igsadeand ¢hd total &1-CSIF levd ds meaﬂurfal Usaggyone of

fluid | Met hod h ELI SA
bl ot the MTOHOMSSYRARGHSAA0YE 2P GH 1SYETO M i & g Sgied versus
ar e ﬂﬁlulntljéﬁg ellsrls g&ﬁpﬁ{e& to deR§fin@thd effeblRI iRV 8NSmpound.

Lane, supra t he | munoassays can be
scal fo258p Aﬁlamnhm@lassay fougtgsutingotad MiGH levelo ischar ELIS A or

{ est Iar er i,n b|t|on

i) . ecsell B8RO M oy P P feets ave o
of 1 ed %& mé MIOCSP Belf b Prch EvERREn be nitatigedusleg ordof the

| evel’s of cell surface MCSF in a tissue or in cells

der i ireniufioassays desaribsd gbovel fAn ismmencaptsy dpndgiersining gell surface

t

e 1P SE0 LR ERTRr S6p7 e RYRUPRACL PRIRs wi
sone jaahaslt B, Sue ad Bietinmet Rudimraundprasgpietiap tiee Ji-O$B with an
thereof can be excised froma patient. The tissue or

BY Opwl'@’é‘ﬁ:SFt anéihodieangstaen feteting thedshelad M-Sk Another
dete I{rﬁ]mﬂﬁ(basgaﬁfor d«’ét%ltrffi'llnldgL fefochf48b of K& USF;C’Q.ET, @8fsurface levels,

can be immunohistochemistry. Methods such as ELISA, RIA, Western blot,

immunohistochemistry, cell surface labeling of integral membrane proteins and

immunoprecipitation are well known in the art. See, e.g., Harlow and Lane, supra.
30 In addition, the immunoassays can be scaled up for high throughput screening in

order to test a large number of compounds for inhibition or activation of M-CSF.



30 levels of MCSF, or localization of MCSF by the
nmet hods di scussed above. [0258] The nethod can

W@ ovpisEed t he steps of adm nistering a detect abdTUS2004/029390
| abel ed anti-M CSF anti body or a conposition
conprising themto a patient in need of WO 2005/030124
PCT/ US2004/ 029390 such a di agnostic test and

subj jng,t atient to.imaging apalysis.to
det Ao “atclBer SoiplRaf B o g pogreted M-CSF
ti SSRSs cdnBRUNMIBBRLHIS absayVELIS A idhnbhistoch@mistry assay,
medi cal art, and includes, wthout Iimtation

X-ra ,
anal YWestern etpmdtthe likeusngeniboriea gf thy inyartipn off S@@rﬁﬁdﬁ\é&SF is

t onmogr.aph ) .. Th nt i it

any %&8 ﬁ?éégléf%acﬁpé: uﬁ 81% I%%&?%?%%O%Lg?nsg éh % %Qgégg%p éﬁgne’ o
GoNnt JyastiaPMEn] can eUREuyas fdraedrete] MUUSTharcidor dels ceaelsk Hysad to
X-ray analysis, or a nmagnetic_caontrast, agent, such as. .

a gagbsesapTadycEHehumet Y%@P?fﬁteé%{%@ - fSBHIEROAHYY %F detprmining
Ot he . . . L . _ _
rad; Sris sl FoLORSE i Hieont e hiling sk lcl protens with
t he @nédtabld GHEL, suvhids bibtinver! 'L immumoptveipitdting the Wt SHwith an

ot S6ti B CRR o e R LR 1 e ERCBl el
ti fn%gﬁf:a?%&tt{)ﬁ&ﬁé&miﬁiﬁg 30cr6EY QA RRITM-CGB EX 8RB udSthe steps of

obt al ne patient to determ ne whether the
ti ss(aprfbinding et MG sxbedieptodBe sufgzsd p migeotiter plate; (b)

anti - M CSE anti.bodi of. t he i nuventi . G I

us ed?4ding;Lisus filee Celﬁ’éleglélcof E’P @éﬁlﬂ chﬁ{él%ﬁé‘ Rﬂ%éég‘e?’ﬁ M-CSF to the
bodyy L i Ens HiroBRr BlaRO@ LRRT t4the biiti-MVe.CSBrantibodiys) @) adlding an

fl w‘g derived froma tissue. |In sone enbodi nents

th ,
“bodyarftibeidy thas will detectghel N6 Fantibedy, ei2n agid-CSF labgled with
i ment t he. fluid . i ‘
B opdieormenn il S b ollebs s MECRE SbibodlinEapiM-CSF

body aftiHéidgl of Step €AYPL® ddding em antitpaltyite digoxiBeainbodjnghiedital
is then used in an i nmunoassay tqQ determ nﬁ s? reted .
&ie %a]@olored reaction

M CSmokidess; andy(e) pAdingaprrseridage sibgiaedhal gy

enbodi t...of ' i ' ; .

o b e R e s st
adm pilsirecélhpedialdr @Sodgp finaiganipdd. Methadpsiches ELESAnRRRNWestern

subj ect .and ' th nb f CD14+CD1 .
0Bt d GRS BPB e HBE P TS Age ) RO RGHD e

of [ Lheh. SRREGSE fle infrihoalbe§édnte scaled u
pr O\L/J?)geéé'%é %m%ﬁqg?ﬁ&?n%bi ting M CSe'F1 acti \?i tg by P

admi frdtigh thnegnghputsetdenivigdSprdentd tosidylatgs nambst peepmpoynds for
need, .thereof. Any of .t ypes of anti bodies
descﬁql’blé‘ao%g’f%thaﬁ%%@/lg@% therapeutically. In a

pref egasefl amBagiMIVSE ididoadiat bf fHe GRfentith thoalyo bSused to determine
human, chinmeric or humani zed anti body. |n another

p5 ef drerleveleobesd susface M-G8F in cpsuesr in cells derived from the tissue. In

some embodiments, the tissue is from a diseased tissue. In some embodiments, the

tissue can be a tumor or a biopsy thereof. In some embodiments of the method, a

tissue or a biopsy thereof can be excised from a patient. The tissue or biopsy can

then be used in an immunoassay to determine, e.g., total M-CSF levels, cell surface
30 levels of M-CSF, or localization of M-CSF by the methods discussed above.

[0258] The method can comprise the steps of administering a detectably labeled

anti-M-CSF antibody or a composition comprising them to a patient in need of



30 human and the patient is a human patient.

Alternatively, the patient may be a manmmal that
wexpsesdes a M CSF that the anti-M CSF anti bodpCT/US2004/029390

cross-reacts with. The anti body may be adm ni stered

to a non-human manmal expressing a M CSF WO

2005/ 030124 PCT/ US2004/ 029390 wi t h which the anti body

or 3068 £t St o BRI PR o b B Yy YR B ftermine
nodeh&10¥RorDES tH8 Bi-WSFiéxipreseina kisdies.NBnddey rtatysixis wiellknown in

efficacy of antibodies of this invention. [0261] As .
us edhnmedical art, liad inclides avidrons FEdiation Xpfsy cRalysiggpagnetic

ok T ol L () 5L s

presence o
15i ghabetaceivith ahy bduBEuitablefos ibyiacimagidd, ot exgniploarcdreast agent,

di sorder has been . shown toQ be or is, suspected of
bei CRRE FERIR.GEBEh ST fTOHEY 3R R/ TR Gprtrast agent

the digord gédo?%letﬁ% ERALE whiBR Earf BNl 5 PIRTP CF. Other labeling

wor seni ng I sorder. Such di sorders gay be
evi chzentsdyclide, wethantimitatiop, rdidisetopeaswich as t'He. [egmsitier

of MCSE. 10 secre d/or ,on.the cg]l urf a or

ncr ey, BERE TS OhnERb BF nilforedahd Fiforfpased by
fohe RkfigGtprgaabéondomtibbEestath@meleciditacts deteciale @ that can
fromthe disorder. The increase in MCSF | evels ma

be denétreenti-MoeSEautihody, gl ergbedimant p bigpewks obtained from the

anti body, .a escribed abov, . Lent ,
R e R

pat i pps9WDhd@aRi-BI-CSF afb&M¢y sk Myeitioiuanalsodetugadto determine
that secretes M CSF and/or . that expresses M CSF on

i ts thebsorefed faysls of M-4idring bpdy i fushes bloegsedas grige, or
| f. g-.f . E. trai i . ‘o
]tie Ve G{élf"?%@m{lu'ﬁ%n%?éd M ohidha Iln: sgmlg'egﬁ%ﬁlrﬁélﬁ%é@e %Hgfygﬁhd is from

i ss may be a So tunor or
non- $dikéaded tisgue, Iissuphe asbalimymphbehodyt fiuid isdrom a tumor or a

preferred enpodi ment, ~an, anti-M CSF _ant]j body . be
B HPEDEhEOL RO URIITHRLS Habe BesicPHD. LR LisEpYg! fom a
L UMDLatiefh. m%g@;fﬁlgf R5h&Puded WPhn indhuRods$ib deR@hine secreted M-

secretes is cancerous. Furthér, the tunor

may OSF teveisdrydhs methwdadisewssed ahmve. Omeefribodagent of the invention is a

enbodi nent .. the tunof iS.a canger l.un br east., .

Sl oomafid sF atsgrion o8 e Pyt p N e i hisi SRR Rtine:

the anbinitrinsh MOESP asteAftAh piffaflbrtin@mRabjeeiind measuring
results in CSF no | onger bound to the c-fns

r ecetht anmbenoZCRI4HTY 1 mpaedyies ip8 bigtpgigalpample. t he

nmet hod causes the tunor not to increase in weight or
volune or to decrease in weight or volune. |In another
enbodj nent ,. the t causes c-fns on tunor cells to
not &L h €| n anot her enbodi nent, the

£5e ]E hﬁg_@fﬁ S%glﬂp,'\% %I?E)ﬁg]g%ﬁt c{i’n(\:f%tgo% ;}rgviﬁgst a r%%thga%rdinflﬁ)iﬁng
M-CSF activity by administering an anti-M-CSF antibody to a patient in need
thereof. Any of the types of antibodies described herein may be used
therapeutically. In a preferred embodiment, the anti-M-CSF antibody is a2 human,
chimeric or humanized antibody. In another preferred embodiment, the M-CSF is

30  human and the patient is a human patient. Alternatively, the patient may be a
mammal that expresses a M-CSF that the anti-M-CSF antibody cross-reacts with.

The antibody may be administered to a non-human mammal expressing a M-CSF



the net hod causes secreted M CSF of the tunor cells to
not be bound to ¢ -fins. In 30 a preferred enbodi nent,

wo b@sasitizbody is selected from 252, 88, 100, 3P@I/BS2004/029390

2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.21F, 9.14. 4,
8.10.3, 9.7.2, 9.7.2C Ser, 9.14.4C Ser, 8.10.3C Ser,
8.10.3-C&x, 9.7.2-C&x, 9.7.2-CHA, 9.14.4-Cx,

Sor w5 ¥Ry bty Rple o Rl R VR s or o

9. 14aralmalio & hues dReasse 8uph é‘aﬁﬂiahmoﬂelg lataydeaisefubfor
antigen binding region thereof. [0263] .I.n_ another

pr ef Sefuating prgneitic esfcagyof anitodes /4 thin Bniely be

e

in t mnmeﬁtat’haintmcgh 16 achide eligeases andothef dlM)IﬁSE in auhich the

leﬁ‘gg]a‘égﬁélg? \O/aélgﬁ ﬁ&ﬁgﬁr&%n s ferats ﬁ.ﬁé Elg{nh@mdiwder has been

cancgouiU6 he 3t 1§)§u§f)&tedstﬁ‘1')%fﬂgl§th&eﬂe§ on@ib?@ﬁ% khe I&ﬂﬁﬁ)h%’ﬁ@lo gy of

pancreatic, breast, head neck, esophageal, prosfa
col o'ﬂhetdiwtder Ioua@actcvrehalcomkibdt@eyq a wpesening, of the disorder. Such

| | d Patients.t
I R AT R S S e I
f@ toRr&t ;hfasd& dﬂfth& Bélﬁsurfa\»s@ Bt in@féaédﬂlctbf&ﬁme abphespaBB/i&ion of c-

patients that have been agnosed as having | un

cancfs, inflomeffestaicsils Ophmlf: i Wbieshadfering ffom fwbiorder. The
f ¢
ol aiERe S R R %S%eétéfdgfn&%%ncgf bifld A0t BL.sr

cancgitibodfas @éscibed mvanal regi on, st ormach cancer,
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the method causes secreted M-CSF of the tumor cells to not be bound to c-fs. In

30  apreferred embodiment, the antibody is selected from 252, 88, 100, 3.8.3,2.7.3,
1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,
8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-CG4, 9.14.4-
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embodiment, the method causes the cancer to stop proliferating abnormally, or not
to increase in weight or volume or to decrease in weight or volume.

30 [0264] The antibody may be administered once, but more preferably is
administered multiple times. For example, the antibody may be administered from

three times daily to once every six months or longer. The administering may be on
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factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors,
biological response modifiers, anti-hormones, kinase inhibitors, matrix

30 metalloprotease inhibitors, genetic therapeutics and anti-androgens. In a more
preferred embodiment, the antibody may be administered with an antineoplastic

agent, such as adriamycin or taxol. In another preferred embodiment, the antibody



may be on a schedule such as three tinmes daily, twce
daily, once daily, once every two days, once every

wo boose3days, once weekly, once every two weeksPCDOE®04/029390
every nonth, once every two nonths, once every three
nont hs and once every six 30 nonths, or may be
adm ni stered continuously via a m ni punp. The

conbi nat .

muc &P 16’13% %ﬁ%{a &t Fana 'é'gsl??r&g%]ﬁ% %%tﬁg&cﬂol ntr v%}%g%lg,mapy’

fu b%b‘fi)ﬁ?@h’ﬁw thd\’;‘\%i}g mge/ 1)l @rothepdmenuhethatapyi i yettanother pueferred
opical route 005 0301 4 PCT/ 04/ Q29390 The

comsrbedivemtthe prifipdirayillive adenniste éngHaIﬁ’f 4 a&ﬁ%‘@y For

di Ste?%pfer Uity qu[ }e?ﬁ[l))oﬁy ?ayt%%inlgtgf%d%ﬂpéﬂ‘ﬁ{ﬂbgﬂy or other

t herapy génera nistered for as long a

the agbntriiat is Bnqme&anhbmtmnodmbanmmeﬂ pmla"matlbm@,g an antibody

causes the tunor. or, gcancer t t
decrosagentithat Bﬁf G%ﬂea%%@ﬁ?\a% VEGE )
f u r Hh%6 1€ '@&Qarﬁﬁﬁé tratibh @ f BH3tantibbdsSkitR Bh h&kﬁﬁ{dnal shergfeatiedgent

radi ol abel, an imunotoXin or a toxin, or is a
f usi(oombinetiai therapppericompgssas edRrinisterpgn phegmacgitical composition

el P RF Al AR5 oy

1ipoxi a‘%lnﬁﬁll@fehﬁg tW& of ﬁh@rd\é teptfatiBsutigal ceinbositibis, ane comprising
preferred enbodi nent, radi ol abel , . i nmrun

t oxithe @mtl—MyﬁSE q@@bqud@ld \Be oher(R P IRAISiAEURe AP Kperapeutic

anti - b
o T UL BTy R T g
ant i mMricSimt @ dnpbdiy bmy adakitiamsbthetapettiosgentsronadminitared at the

states in which high |l evels of M CSF and/ h
beerﬁamfst%%?sa‘?r@oa b it P SRSREMARES BEGRSdh &/ igh the anbody and

G IR et o,

pat i gnibowhmakds admimistacd voee enesy facchdiysgiviidd the addisional

d b
cauega o ek bated by b Lavel oL G 300 ey
€ nbo&ﬂnﬁﬁ'ﬁme{eé ]Ek?orgfa ot sid¥sEeRlent Mdaﬁﬁ@ﬁt o$ tiRVEsdrb& w1th the addltlonal

progress noncancer ous pat hol ogi cal state In
er r ethempeﬁte:rmdt eSmddﬂmqhmmsm@l@mf,thmr@gM A ,agg‘a(g;iy may be

s or . rever ses | east
}Siﬁﬁg %?rﬁg 5 élllbcsg el g)toécff&éfxéera )%gléér}pfs ra 18Ehﬁﬂpy,
Th e El&é’?ﬂcﬁhé}a@ﬁ Pﬂotﬂﬂﬂfﬁiﬂb ﬁfer@fy, figeriy 108 bRt 1mmuﬂasﬂmmpy
can be administered to a pati ent |nﬁg£ed t her eof v a

genel0262} aphe antihody rad ap«yowyrecﬁél itonpldherapeufic Ageps (
Vi vo,
T R Lo TR0 A e 8 oo

chai amangtipgheicBhdtien 8drdaedapqifdtedot curedy Brefavaldy, the combination

greferred
5 therapy is administered multiple times. The combination therapy may be

administered from three times daily to once every six months. The administering
may be on a schedule such as three times daily, twice daily, once daily, once every
two days, once every three days, once weekly, once every two weeks, once every
month, once every two months, once every three months and once every six

30  months, or may be administered continuously via a minipump. The combination
therapy may be administered via an oral, mucosal, buccal, intranasal, inhalable,

intravenous, subcutaneous, intramuscular, parenteral, intratumor or topical route.
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speci alized for producing antibodies. In a preferred
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vivo. In a preferred embodiment, nucleic acid molecules encoding both a heavy

25  chain and a light chain are administered to a patient. In a more preferred
embodiment, the nucleic acid molecules are administered such that they are stably
integrated into chromosomes of B cells because these cells are specialized for
producing antibodies. In a preferred embodiment, precursor B cells are transfected
or infected ex vivo and re-transplanted into a patient in need thereof. In another

30  embodiment, precursor B cells or other cells are infected in vivo using a virus

known to infect the cell type of interest. Typical vectors used for gene therapy

include liposomes, plasmids and viral vectors. Exemplary viral vectors are
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five to seven tinmes over a three to ei ght week peri od.

Four days before fusion, the mce were given a final

i njection of human M CSF in PBS. The spleen 30 and
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examples are set forth. These examples are for purposes of illustration only and

20  are not to be construed as limiting the scope of the invention in any manner.

EXAMPLEI

Generation of Cell Lines Producing Anti-M-CSF Antibody

[0273] Antibodies of the invention were prepared, selected, and assayed as

follows:
25  Immunization and hybridoma generation
Eight to ten week old XENOMOUSE™ mice were immunized intraperitoneally or
in their hind footpads with human M-CSF (10 pg/dose/mouse). This dose was
repeated five to seven times over a three to eight week period. Four days before
fusion, the mice were given a final injection of human M-CSF in PBS. The spleen
30  and lymph node lymphocytes from immunized mice were fused with the non-
secretory myeloma P3-X63-Ag8.653 cell line, and the fused cells were subjected to
HAT selection as previously described (Galfre and Milstein, Methods Enzymol.



[0274] DNA encodi ng the heavy and |ight chains of
nonocl onal anti bodi es 252, 88, 100, 3.8.3, 2.7.3,

wa 2020324 9. 14. 4, 8.10.3 and 9.7.2 was cl oned PC€DOS1004029390
respective hybridoma cell Iines and the DNA sequences
were determ ned by nethods known to one skilled in
the art. Additionally, DNA fromthe hybridoma 30 cell
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2)80112‘311%40 3F29, 303- 481- 264b31, 32A274 9. 7. 21F33,
343-116- 136b35, 360123 9. 14.437, 383-117-274b27,
280123 8. Hpbdmad8 34BN RABN3, 44A274 PTA-5390
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Hybridoma 88-kappa (UC 25490) PTA-5397
Hybridoma 100-gamma (UC 25491) PTA-5398
20 Hybridoma 100-kappa (UC 25492) PTA-5399
Hybridoma 252-gamma (UC 25493) PTA-5400
Hybridoma 252-kappa (UC 25494) PTA-5401
EXAMPLE 1
25 Gene Utilization Analysis

[0274] DNA encoding the heavy and light chains of monoclonal antibodies 252,
88, 100, 3.8.3,2.7.3, 1,120.1, 9.14.4, 8.10.3 and 9.7.2 was cloned from the
respective hybridoma cell lines and the DNA sequences were determined by
methods known to one skilled in the art. Additionally, DNA from the hybridoma
30  cell lines 9.14.4, 8.10.3 and 9.7.2 was mutated at specific framework regions in the
variable domain and/or isotype-switched to obtain, for example, 9.14.41, 8.10.3F,
and 9.7.2IF, respectively. From nucleic acid sequence and predicted amino acid
sequence of the antibodies, the identity of the gene usage for each antibody chain
was determined (“VBASE”). Table 2 sets forth the gene utilization of selected

35  antibodies in accordance with the invention:



8. 10. 3C- Ser 583-481- 264b60A274
8. 10. 3- Cx2623- 481- 264b60A274
W@28/0310X4943- 481- 264b60A274 8. 10. 3- Ser 903- 48RP 64194:8029390
44274 9. 7. 2C Ser503-116- 136b520123
9.7.2-C&x663-116-136b520123
9.7.2-C&703-116-136b520123
9.7.2-Ser863-116-136b47, 48012% 1
9.14. 4- Ser 823- 117- 274b27, 280 fg % 2005/ 030124
PCT/ US2004/ 029390 [H¥avphndiichp€haisiGenefUtHizatiod i c
resi dues of the heavy and |ight chains was carried

out by desi gpl g nrl ners—and ||C|Jo_g the H Ck(}‘.aﬂ”%
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nmut agenizzed insertsl,yyere sgligl pneg | B6to| 5 expnes& ODnO12

vectors—The—expression vectors were transfected—nto
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e
obt pi ngqoand Ml ntR) Bed | DA 1 HAPaplp Mo U | A2

containing 2 mM L-glutani he heat

N A/ A = TTat

i nacti Gt fefal 3od#ne $arlim GABS) 661 hvi t3%9g6n, | 012

Louts NI {abshy mOAPhmy |G| 15 ngRi | humks 44 cok O12

M NSF- 691681 | | werm), 3gpl i § 3143 '31296104bf Dr ngs(u4day | uge7

4+l
or 1 - for—tuse— ays—_—FPrior—to use—nrthe

assay, P cel | s v@é@mashéallt hbeld 1 Phes with48 012

RP ouht e th v@l U 2 :lus W th
ZI\I rmgaiél d9 29 i _@ ﬁ g}) J 3 @ A27

ass um-tpo viel X *Ov nnnd.f.nnc

wer ¢ chidldGled| i ‘nl(i)lr ip2i caBelli h795- Wébl tre%ﬁ ed tissed2

gl(J)I u§ i?’ &ip%es a;;{gtrjg]%glgl S Jgrell hgfﬂl \Ié%’:o\/ll gr e%SO\A,ﬁIM 012

M CpFo 1 .4- @Gyo ume of 25 |3and tept |@p fontr sk 012
L Ao R S AP 7 U e I o012
8.10.3C-Ser 58 3-48 | 1-26 | 4b 60 A27
8.10.3-CG2 62 3-48 | 1-26 | 4b 60 A27
8.10.3-CG4 94 3-48 | 1-26 | 4b 60 A27
8.10.3-Ser 90 3-48 | 1-26 | 4b 43, 44 A27
9.7.2C-Ser 50 3-11 | 6-13 | 6b 52 012
9,7.2-CG2 66 3-11 | 6-13 [ 6b 52 012
9.7.2-CG4 70 3-11 | 6-13 | 6b ‘ 52 012
9.7.2-Ser 86 3-11 { 6-13 | 6b 47,48 012

9.14.4-Ser 82 3-11 | 7-27 | 4b 27,28 012
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volunme of 25 | in acetate buffer (140 mM sodi um

chloride, 20 nM sodi um 25 acetate, and 0.2 ny/ni
wpoiogesnibat e 80, pH 5.5) to a final volune of RODUKB2008629390

added. Antibodies of the invention were tested al one

and with human M CFS. The plates were incubated for

24 hours (hrs) at 37C with 5% C02 [02781 After 24 hrs,

10 r [ 0f 0.5.0 .30 thym di . . .
a1 0s P2 oM tesipe SOt apSb e K B S ATELALAM i chofos was camied
W t hotlthhs degiighihgfpdimess Midsusidgothe €uixeldChahge Sife Birectad Moftagenesis

i ncorporated thymdine, the cells were harvested

t
or 6~ Ketam Shtegane, acsprding (o e FPRRERTqTisAEREHGOnS. Mutations were

g/t(:}) E) %%%gw%@%ﬁ%@g@%}%@gg%%% le\i/e%?{eﬁg rfsgpmgg gﬂcloned into

?T Iy enpeessioghtectoBot Theraxpeasion werters ackde ttansfedtévkinto HEK293 cells to
ilterpl ates. t, 45 | croscint 20 (Packard,
Mer i EFé’ﬁ‘,lce(?Flf’“%]éS?a)@lapubﬁges%ﬁ%}&ra%‘ﬂzé‘ % top seal was

added, the plates were counted in a Trilux m crobeta
counter (Wallac, Norton, OH). 5 [0279] These
experiments denonstrate that anti-M CSF anti bodi es of
the invention inhibit nmousBXAMBRE{lc cel |
proliferation in response to MCSF. Further, by using

vari ous concentMa doust MomocynmrCeld Praliferatiois A sge

i nhibition of nouse nonocytic cell proliferation was

et ggﬂlﬂﬁpd[ﬁ atroaastdyb earecondbied 88meddes M-GSB-d8perRieit iBouse
1.120.1, 9.14,41, 8.10.3F, 9.7.2lF,. 9.14. 8.10..3 .
and Boroeyticesilprolifeistign iy e aquaw%&avﬁéﬁ @té’ad’a?ﬁao determine
120! e D ER0L0B0 A2 R reumAB BT US2004/ 029390

Ant | 883.8.32.7.31.120.1 M CSF Muse
MbnofORT7ITE 1 Midisk BnoBeyt iz, opls,NI-MFSc 60 gellsy frogpAmededn Type Culture

Proliferatio 0-101Q;1010-1010-1110-10.10-10, .

11 Cooliond g CRbIARasrn i, §9re ebtaed b i iy Rpa-1640
8. Sﬁleﬁium&ﬁﬁé‘ihﬁlg@ﬁlwﬁi l®Bmine (ATCC), 10% heat inactivated fetal bovine
Assay10-1010-1010-1010-1110-1010-10 [I1 C50, M Receptor

Bi ndsergml ERSH (Invisrogen Catlsbars G, 9.8 md %zlsl.emspmt.h@?olfégigma, St.

égs a¥%8i§ M&)S) (ajsg‘%/ %9&1%%5’,}%%11195 ﬂ'&ljnq hi][IQla.{l MRJE. '\ld/llNgla-gb Cells were
split to 5 x 10* for next day use or to 2.5 x 10* for use in 2 days. Prior to use in the
assay, the cells were washed three times with RPMI-1640, counted and the volume

20  adjusted with assay medium to yield 2 x 10° cells/ml. All conditions were
conducted in triplicate in 96-well treated tissue culture plates (Corning, Corning,
NY). To each well 50 ul of the washed cells, either 100 pM or 1000 pM M-CSF in
a volume of 25 pl and test or control antibody at various concentrations in a
volume of 25 pl in acetate buffer (140 mM sodium chloride, 20 mM sodium

25  acetate, and 0.2 mg/ml polysorbate 80, pH 5.5) to a final volume of 100 ul was
added. Antibodies of the invention were tested alone and with human M-CFS.
The plates were incubated for 24 hours (hrs) at 37°C with 5% CO,.
[0278] After 24 hrs, 10 pl/well of 0.5 uCi *H-thymidine (Amersham Biosciences,
Piscataway, NJ) was added and pulsed with the cells for 3 hrs. To detect the

30  amount of incorporated thymidine, the cells were harvested onto pre-wet unifilter

GF/C filterplates (Packard, Meriden, CT) and washed 10 times with water. The



Ant i body9. 14. 418. 10. 3E9. 7. 21 F9, 14. 48. 10. 39. 7. 2 M CSF

Mouse2. 02 x4.13 x7.37 x2.02 x4.13 x7.37 x Mnocytic
w@200508012010- 1010- 1010- 1010- 1010- 10 Prol i f er at PONUSRSE§29390

[1C50, M Human Wol e Bl ood2. 49 x4.46 x1.125 x6. 48

x2.8 x1.98 x Monocyte

Activationl0-1010-1010-910-1010-1010-10 Assay [I C50,

R r_ Bi ndi ) _
1 SRR BTt afl St ool s
| 5 BXAMA R Micrbluimr2oPediarEMeitlehbODY ydravelway/aidedn After a top
Assay 028%%}; n vitro assays were conducted to neasure
M CSreabwpeiidens thaplagrsyy@e caupebin anbmys sniprobeigeounter (Wallac,

pres nti-M CSF anti bodies to determne if the
antiﬁ%&ﬁ’/ﬁg ant i bodi es were capabl e of inhibiting
vhol 2B9) o@hese rapsrimerts tierradsirate thatcintitVMaCSF eidiodees of the
i nhi pi tion of, rmnocgte shape

. h . [0281] |
| ol BRI Il SRS FrogBe qcTpratgtioh F (ERonst i M-CSF.
| of F&*tl?er,rﬂl\fl it varuSehnRRdatRhs OF afbouha) tﬁ& T@C%{gﬁr Rh®@sbn of

for a final” concentration of 102 pManti- MGCS
ant i mouse wapeytiv ocllprolifiamtioh atae detgamined fer dvtibediesu2523 88, 100,

cul T 300 PrchBaCO: PRaaT, S Tha ) e Tiare i b o7 el
the PREMRMAN Assh, B3 el Tabld ). | of a fixative

solution (0.5%formalin in phosphate buffered saline
wi t hout MgQ 2 or CaCl2) was added and the plates were
i ncubated for 10 mnutes at roomtenperature. For
each sanple, 180 | fromeach well and 1 m of Red Cel
5 Lysis Buffer were m xed. The tubes were vortexed for
2 seconds. Next, the sanples were incubated at 37C
for 5 mnutes in a shaking water bath to Iyse the red
bl ood cells, but to | eave nonocytes intact.

I Mmedi ately following this incubation, the sanples
were read on a fluorescence-activated cell scanning
(FACS) machi ne (BD Beckman FACS) and data was anal yzed
usi ng FACS Station



10 Software Version 3.4. [0282] 'These experinents
denonstrate that anti-M CSF anti bodi es of the

WO pooéfsiian i nhi bit nonocyte shape changes conpeCEUS1004/029390

control sanples. Using the nonocyte shape change
assay, the 1C50 was determi ned for antibodies 252, 88,
100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.21F,
9.14.4, 8.10.3, and97215(r|-1%|ln§nV\holeBlood
Monocyte Activation, Table 3a 4hd “tabl e 3b). EXAMPLE V

c- 5 Recepi Qo ndi ng '”hgﬁ?"'o%tz”‘s'faylobozgﬁ'h.s' N273 | 11201

Vitro_assays wer conduct e measune M-CS aYMallal ng

to Mw@SE(Maswsemeﬁim | heS6pr e2edice | of.4dant i7.B/IxCSF96x 1.99 x
ant bC@BlEBrollﬂerﬁﬁineA&ﬁbﬁe flo'Re| ang®- M OSE  |arai'bodods | 1070
wer e capabl[@csng[l nhi b| ting MCBF binding tg c fns

bt o it oo T
Ir eceptor—and—thetr gegree—of tnhtbitton—it

02841

NI Hy 3T3wman WhoicdBlopdet ed SWph| Reftfh | cL33% of-O NSRRI B0 8.85
cel | Monegiyistitivedon Asyl peldco' s b(hosphéﬁ huid er edO 10
sal ne vvi t t{Iﬁ)Jo Megnesi um or 25| cal ci um wer ¢ washed

NI H s wer 3 romrjsSsige T pi . S
wi t  RSCSAPTE R T ey 2&‘1@& -a‘i%ig&t al-%k% E;B{rgq*, ﬁgﬁf 1.57x
7.4/ The NI % cells ret Wned ¥ 80t Helq i sls 10

cul ture i ndépatN¥d for 1-p rri nutes and the f|l ask(|s)

were tapped to |loosen the cells. The NIH 3T3 cells
and the M NSF-60 cells were transferred to 50 ni

t ubes and vvashed twice with r@&@?ﬁbn buf f er (I x RPM.

Witk
N- 21 Pk 1 Bn

JI.Gal: 1)

(HEDES)M-@BFM&)se ty 08 Re| NyHs3T3 celd s V\@f@x 413 x| 7.37x
res Jqu_qg C% 5/ 03 @,201 DCT1/0U$20044(§)®9390101N 10710 10710

react 'F%‘h a final |{concentfration jof 1.5(|x 105

cel -60 cells were riesuspended inj|a
rea‘tl on f"f ] for & finallconcentlration of 2 5x 106

cel | shitan MRRASBIJoAr | theo assay 6 0f.1a5 st ewideex 0. A8M | 1.98 x
sucl ogRnsQtéhc@htioh00 1100F 125l-"M 5 ¢F (AngrShamo!® | 1070
I MQy228v) ggsa final |concentration |of 200 pMin

RPM - 1640 jai ning 50 mM HEPES (jpH 7.4)| 0.2%
bovine _se uﬂ)\’ bum n!' and 100 | of unl abel ed M. CSE__at

afi naRemptm@hahagl on 1H7R0D A8 werle SA%ed ihla | 1.5x 6x
bi ngli ngnttibien Asext , |5Q01'7 t ubetodf i|ncresi ngiott | 10° | 107"
con‘entra[q@gnﬁ]of a test antibody was added. In |order

t o deterrhne—noen opculf;u b uding of—the antibﬁdies,
we included sanples to 10 which we al so added 200 nM
M CSF. To control tubes, we did not add anti body.
Next, 15,000 NI H 3T3 cells or 250,000 M NSF-60 cells
wer e added per tube. All

EXAMPLE IV

Human Whole Blood Monocyte Activation Assay

[0280] In vitro assays were conducted to measure M-CSF dependent monocyte
shape changes in the presence of anti-M-CSF antibodies to determine if the anti-

10  M-CSF antibodies were capable of inhibiting whole blood monocyte activation and
their degree of inhibition of monocyte shape changes.
[0281] In individual wells of a 96-well tissue culture plate, 6 pl of 1.7 nM anti-
M-CSF and 94 ul of whole human blood for a final concentration of 102 pM anti-
M-CSF antibody were mixed. The plates were incubated at 37°C in a CO, tissue



tubes were incubated at roomtenperature for 3 hrs and
subjected to centrifugation at 10,000 rpmfor 2 mn.

wab@snsqe4 of the tubes containing the cell pel PEL/ESWe/€29390
cut off and the anobunt of M CSF bound to the cells

was determ ned using a Packard 15 Cobra Il Gammma

count er The specific binding was determ ned by

subtr non b|nd|n f l: - bipdin

All 6\@&5{? Grb es AVl e Je? 'ﬁloﬁrpqnﬁ 1n(g1'bQ%!r. 9o each

dat awma O@Qﬁ'o‘féﬁﬁtaﬂﬁd s!thIth(OG%Fmﬂrﬁhn it plgrspimte Giﬁeﬂad saline

Pad Prism 2. 0286] These experinents denonstrate

t hat wah@utl\wg@spr Qﬁﬂzmy@s addegrand e Plﬂ‘@s Wﬁrﬁelﬁw d for 10 minutes

i nhi hi d Cell
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9. 14, Alodk % ?ﬁ t@lez Zhbno3tekdntiet. &nﬁ&d@atelg 'i@llogmﬁg 2his

(Recept or | bition Assay, a and
Tabl mc8imtion2e Emzlemem reBboe pfiunrescance-eEtivatdd ellispanning

Bl A&%éfi) %lﬁ%rﬂoéﬁgtpﬁg{l%pﬁg§ﬂ/b@g§& | 2? \r;]vglﬂ?rﬁ%(zgg usmg%A%’S Station

Bt | BOfvER WREiSn Bar forned by surface plasnon
resonance using the Bl ACORETM 3000 i nstrunent

fol | (0ASAY These c3penments demonstratesthpiraptiddtSF antghodies of the
2005/ 030124. / UsS2004/ 0293
3 8. 131’1 %t on ﬁdmlnof% %apet ‘%I%Hé&%%ﬂ ng‘%{t% %Qﬁﬂrcﬁ%gﬂnSfes Using the

per f §iofBeyte kitipd cindeeRa Mh3 QQQ; Wem&‘detdmiﬁreﬁ fadt arﬁﬂnﬁdien 252, 88,
Dul becco's phosphate buff ne_cont ai

0. oo@@%ﬁ%ew 201 134 bt%H’\AJC 8&@&% Pe?t%IBn%lﬁ‘héf%l%gt Ak g2
L ooifish FRRAEHIH MEIQTIE AcRARGE, TR & £ 13ls 30)

usi ng theoretical extinction coefficients derived from
am no acid sequences. For experinents neasuring the

bi ndi ng of anti body to i nmohil ] nti gens, M CSF

was i mobilized on a B 1 chi dard direct am ne
coupling procedures, Antibod a s . wer r epar ed

at 0.69 Mfor 3.8. gii@&&g&gﬁé_ﬁggﬁg?Eﬂﬂ&ﬁ%ﬁ% sanpl es
were diluted 3-fold seriall 5 nM or g)nc*l%;ffor
10 1 G0R$AI y Lo vitorassays v Ty uP‘ﬁ‘déQ)ﬁ’@W?M Péﬁ indg to ¢-fins

g@ ch C té? g'[ &gﬁn %ane o? Gnt! ‘i\?]ﬁrﬁsanrﬁﬁﬁaﬁsi_hd;&%&{rﬁﬁe {fhe anti-M-CSF

upli I Ssocl ati on
was aﬁﬁdﬂdﬁ@ﬁﬁ&e tgrabROGnisibiting Ad-CSHigindiag o esfmerdceptor and their
globally to a_sinple 1:1 binding nodel using

Bl ACORETRPEInDIMat i on software. In all cases, this

et h([’ﬁilgﬁ?s NIH-3T3 cells transfected with human c¢-fins or M-NSF-60 cells
maintained in Dulbecco’s phosphate buffered saline without magnesium or

25  calcium were washed. NIH-3T3 cells were removed from tissue culture plates
with 5 mM ethylene-diamine-tetra-acetate (EDTA), pH 7.4. The NIH-3T3 cells
were returned to the tissue culture incubator for 1-2 minutes apd the flask(s) were
tapped to loosen the cells. The NIH-3T3 cells and the M-NSF-60 cells were
transferred to 50 ml tubes and washed twice with reaction buffer (1x RPMI without

30 sodium bicarbonate containing 50 mM N-2-Hydroxyethylpiperazine-N’-2-
ethanesulfonic acid (HEPES), pH 7.4). Next, the NIH-3T3 cells were resuspended



used to obtain koff and it was found that this data

set conpared well to data 15 obtained fromglobal fit
W@fzooa@snm ation and di ssociation data. [0289] FOI/US2004/029390

anti bodi es 252, 88 and 100, the experinments were

performed in a BIACORETM 3000 instrunment at 25C in

HBS- EP Buffer (0.01M HEPES, pH 7.4, 0.15 M Nad, 3 nM

moasthg R B REE e irdBley TRT NI, g vsr-60

ant i g@RsverardvhdpSidatbia o reacdnIbuzferifodn fhaPEorchirfRpaeancik 10°
Grade Sensor chip by standard direct am ne coupling

procedisfmals.  Anti body sarrpl es were prepared at 12.5 nM

for Eﬁggp gbﬁ??ﬁ%é%y,%“ t@rﬂ@ O%M s%?ro dEAM&{ 109 of BL-M-

ant i ese’sanpl es were
& | uCsd (Aﬁmﬁahzﬁ ﬁWQ7f2®$v)ra®u@lnhycoacérﬁraﬁenfoﬁBm pMmgeRI?MI-lMO

concentratiaons. oncentration, the sanpl
wer ecqqﬁ?lg@g f&ﬂWF I@ﬁ%ﬁ?@&#@ 4)r0 2 hrhasiHeGieaR alppmgy A 10l of
fl o%ﬁl%elgdhm-@SF 2Pa fihQ hesRatiat | bpﬂ)()"ﬁﬁ wae h‘h?édaﬁil af lﬁﬁdmg tube.

sec data were fit globally to a sinple
b| ndNext, 69 dEtubasi mgr@lsmg@aiéﬁmraucas\xﬁlauw amnbcsi(nyasaadéed In

In all, ca t hi bt ai n. kof d

v ider Btk sevritec g pindtas SR f pbadhan P ifkdideg 3fples o
apt aiyARM e 258 sddeB2b0 hiv MRESES T8GoatrbAib&N e did not add antibody.
di ssoci ati on data. [0290] Table 4 shows results for

ant i Diexk, 8,006 NIHEA3 cetlg or 35@0) MzNﬁFéomHS wer addgdperitube. All

\2/‘15322 g%%g%llééhb; /fyfoé, 04/ 029 %%b% Ig:giu% ?18 syhjsctgd to centrifugation

10- 9g 1@»«110}%&%92 Hn10Re ?1155181-‘ 95 tbed Qodain@igl the cell pellets were cut
(1/s) 1. 03x10-67. 3x10"51. 7x10"5 EXANMPLE VI| Production

of SOEf@né theranyedPEN-€PB hrend by, the psllsryassivterpénadgising a Packard
{929¢Luat ?H&%&uﬁ%r 3T §pe€ffﬁqﬂ1‘fcﬁ§$ Was éteﬁfﬁﬁé?ﬁg subtractmg

Spi nners. S arge spi nner
ves Sﬁd)n-vyiteffﬁ: indihy frem t@tz& bimdxed Adll h&mawwenmxetfoﬁn_ed in duplicate.

control | ed. aman | atform The spi nner ,
connébt Brding %E?SW% e 5% {hechemR Y PEORBHROtPh Pad Prism
8. 1093 hybridoma cells were initially thawed into T-25

cell "culture flasks. The cells were progressively
expafi28d] uihede exhenreenta deraomstifafe thateamti- M@ antgfodiss|off ¢he

to see ds 2 Two 3L spafrge
3, St B RSN R o sRi En Sn R e
i n Hybadielo nmyrpef wnﬁfn%a/ai\feag soRc¥httAoh16f fBbHiesBe ICs, for
noted on Table 5, "for the
inhibition of receptor binding was determined for antibodies 252, 88, 100, 3.8.3,
2.7.3,1.120.1,9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, and 9.7.2 (Receptor

Binding Inhibition Assay, Table 3a and Table 3b).

25 EXAMPLE VI

Determination of Affinity Constants (Kp) of Anti-M-CSF
Monoclonal Antibodies by BIACORE™

[0287] Affinity measures of purified antibodies were performed by surface
plasmon resonance using the BIACORE™ 3000 instrument, following the

30  manufacturer’s protocols.



two sparged flasks. The concentrations for Utra | ow
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Acids (G bco cat# 11140-050), Peptone (Difco cat#

211693), glucose. (I n- house stock prepared from JT
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the binding of antibody to immobilized antigens, a M-CSF was immobilized on a

20 CMS Research Grade Sensor chip by standard direct amine coupling procedures.
Antibody samples were prepared at 12.5 nM for antibodies 252 and 100 and at
25.0 nM for antibody 88. These samples were two-fold serially diluted to 0.78 nM
for roughly a 15-30 fold range in concentrations. For each concentration, the
samples were injected in duplicate in random order at 30 pl/min flow for 3 min.

25  The dissociation was monitored for 300 sec. The data were fit globally to a simple
1:1 binding model using BIACORE™ Biaevaluation software. In all cases, this
method was used to obtain keg and it was found that this data set compared well to
data obtained from global fit of association and dissociation data.

[0290] Table 4 shows results for antibodies 252, 88, 100, 3.8.3,2.7.3 and

30  1.120.1.
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20 Table 5. Conditions for Growing Hybridoma 8.10.3
in two 3L sparged spinners.

Conditions Spinner 1 Spinner 2
Seeding density (1x10° cells/ml) 0.16 ml 0.16 ml
Hybridoma Serum-Free Medium (Gibco cat# 12045- | Balance Balance
076)
Ultra low IgG serum (Gibco cat# 16250-078) 5% 5%
L-glutamine (JRH Biosciences cat# 59202-500M) 8 mmol/L 8mmol/L
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20 10% v/v spike of 1M Tris pH 8.3 was added to the eluted antibody. The eluted

protein was then dialyzed into 100 fold the volume amount of eluted material of
dialysis buffer (140 mM NaCl/20mM Sodium Acetate pH 5.5). Following
dialysis, the antibody was sterile filtered with a 0.22 pum filter and stored until
further use.
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UPPERCASE 5 Variabl e domain: UPPER CASE Const ant
domainsubatedima 3/56avater bath for 15 minutes. The tubes were then centrifuged in

a Sorvall RT7 centrifuge for 5 minutes at 1,200 rpm. The supernatant was

20  aspirated, the pellet resuspended in 10 ml of 4°C FACS buffer (Hanks’ Balanced
Salt Solution/2%FBS/0.02% sodium azide), and the tube centrifuged again for 5
minutes at 1,200 rpm The supernatant was aspirated and the pellet resuspended in
an antibody cocktail consisting of 80 pl 4°C FACS buffer, 10 ul FITC-conjugated
anti-human CD14 monocfonal antibody (BD Biosciences, San Diego, CA), 0.5 pl

25  Cy5-PE-conjugated anti-human CD16 monoclonal antibody (BD Biosciences, San
Diego, CA), and 10 ul PE-conjugated anti-human CD89 monoclonal antibody (BD
Biosciences, San Diego, CA). The cell suspension was incubated on ice for 20
minutes, after which 10 ml of 4°C FACS buffer was added and the cells
centrifuged as before. The supernatant was aspirated, and the cell pellet

30  resuspended in 400 pl FACS buffer and the cells analyzed on a FACSCaliber flow



Mut ations fromgermine in bold PCT/US2004/ 029390 SEQ
ID NO 1 10 252 Heavy Chain [Gamma chai n] nucl eoti de

WG e@smesaed at ggagt t gggget gt get g PCT/US2004/029390
attttccttgttgctattataaaaggtt ccagt gt CAGGTGCAGCTGGIG
GAGT CTGEGGEGAGCCT TGGT CAAGCCT GGAGGGT CCCTGAGACTCTCC
TGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCC

oS R A EF BT gk ot

GAACTCACTGTATCTGCAAATGAACAGCCT

GGACACGGCCGTGTATCACT GTGCGAGAGCCCTGRGTGG
%ﬁmmmmtmf forward

; g giggcgg g glztgstggtg%r%%l& 8&3@&%891?@1‘% CEhRE! ELAIRRGIRS BRI gate

ot cawggdutthat anelyzed facrpgtgacgytnl 4 aid)gBA6! Taguligaicebepulation
accCa C acaccC CCC
St h B SSTT Bttid: ereRPrste Aiglgvds 8EEBAG gbditte orno

Ct cCcapqgagpleSaae AT P@g@)w-) and the other e)g)ressm lower levels fCD14,
ct acacc caac tagatcacaa cccagcaacaccaaggt ggacaa ?

t gag@f} keyels f DI g4gD14+CD16+), similar to the two monocyte subsets

oo aeEn s SRR AT RPN AAREPERHL (AR RA Ok 167,

caaaaccCcCaa

Ict choggrisSCIaRY 9170134998 gm%gl)t T SHCSH A RE FERY) ARIREentage of
ccgaggt ccagttcaactggtac 2 _

gt ggREBRYTHSIGEYS ﬂ’gﬁé@ bt (e Helatybeetavascistarginpd gdlag e tiapd draw,
aac tt t t .

gcg?‘%g@éégcég&g g?fg%gfccg%%eagtlgg?’c]tnbecgglégcaaggagt acaagt gca

aggt [028¢la abegeaged, & LT &eatment resulted in a reduction in the percentage of
gcc éﬁz% (% gaaaccat ct ccaaaaccaaag%gzcagccccgagaaccacag

gt gt H g & BoRgees(see Figures 2A and 2B).” Monkeys not recewmg 8.10.3
1399 aﬁﬂ@%&%ﬁfbﬁ@%@&&w&%&%@&% 8pi518pTkY g{o‘ﬁ%gﬁg URkksC

accccagcgacat cgccgt gga
gt gdgRgétch m@ g@nagctcsggaag hemaannetb‘é]gﬂgmﬂamm&yt beatgcthey

actc
O i T Sl s gad ethsinflsenmsanyainidess Branlsenberger,
cat Qote Ct G aBRLAIGZ77 (1996)). It ha a1§ eon senqricd shatdhe,

ct gcacaaccactt acacgcagaagagcct ¢t ccc aaa
ID I‘dﬁffe@nﬁﬁibnl-dﬁfaﬂmoeﬂzes fro{r@ﬁnm\rehaonidl CD)I@H&U]DIG phenotype to

nce | cw flvajikgv VES GGE VKPGGSLRLS
ZéAq éﬁ %&vﬁgow@eng 9 c?epende%on M-CSF (Saleh M.N.,, et al., Blood
QAPGH$CL M- mwmsvmwﬂ SRDNAKNSL YL QVNSL RAE

DTAVYHCARAL TVTVSSAst kgpsvf pl apcsr st sest aal gc
| vkdyfp XAMPLE X

epvt S vl sl ssvvt vpssnf gt gt yt cnvdhl
RN R &y%e%x

appVesn v I THraplaletynBinsIgub aidnkyyssty abRFD Srah WY daMeWibusly

nakt | cpr. eegf nstfrvyvsv

26t v gamiststdoehicte(20veM] Sagipa peasate) H 615, ¢4Q M DoY), bupfied
ST e%lﬁW@ 56 gi:v&%fu}(&%&i al?tvbody 9.14.41 at 0, 1, or 5 mg/kg in a dose volume

of 3.79 mL/kg over an approximately 5 minute period. The monkeys were 4 to 9
years of age and weighed 6 to 10 kg. Blood samples for clinical laboratory
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30 determined by light scatter using an Abbott Diagnostics Inc. Cell Dyn system
(Abbott Park, Illinois).
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CGT Ccaccaagggcccat ngt cttccccecet ggCgCCCt gCtC

t agaagcacct ccgag

agc QERGt 999ct gect ggt caaggact act t ccccgaaccggt gacg
e T —
827 e O M et cRaeA%l S 8B oo

o e et e i AT acATaAder ddano

gtt M@GM@A@@WWMGMH&GG&MGAMAM
09aGMIICEANGTGACHAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
30 22 ATTTRRAGAGHEC ANGTOEA AIGCAQTAACTG DATCTGTA ATGHIUCAGC
t 99 CUURCAAIRUTGACIRAUACGGCTGTGTATTACTGTGCTCCGGGTATAGCA
CCCeqa0gt et A Gaer (U @PaLeadcoa i QAT EREERAWIREFPCTCC

g?g f‘ﬁsgggq””aqzdtcc%tcttcccc t g gccc g§ct ta ﬁcacctcc(‘é ﬁa § acagcggc
gtgg {90% 1Vtca%?f 9 ac% i aaggc c%gcggcg
g% cggtf’ G C i tt

%Féf é 8 %"’8& e gf ABARaEEB PG g cRacaactic

caa baﬁ %?@egtagatcacaagcccagc ccaaggtggacaagacagttgagcgcaaat
aca§ gf@f%é&tge@ﬁ@f&%c@e%ace@@@@gtggwa@f@wé@gg%mw@w@ccaagg
cct g@p@gth@g@tg@pQ%aqg;gtgaggtcacgtgcgtggtggtggacgtgagccacgaagaccccgaggtcca
gttcaactggtacgtggacggegtggaggtgcataatgeccaagacaaagecacgggaggageagttcaacageacg

40  ttecgtgtggtcagegtcctcacegtigtgcaccaggactggetgaacggcaaggagtacaagtgeaaggtetccaac
© aaaggcctcccageccccatcgagaaaaccatetccaaaaccaaagggeagececcgagaaccacaggtgtacace
ctgeeecccatcecegggaggagatgaccaagaaccaggtecagectgaccetgectggtcaaaggettctaccecageg
acatcgccgtggagtgggagageaatgggeagecggagaacaactacaagaccacacctceccatgetggacteeg

acggctccttcttectetacagecaagetcaccgtggacaagageaggtggeageaggggaacgtettetcatgetceg
45  tgatgcatgaggctctgecacaaccactacacgecagaagagectcteectgtetcecgggtaaa
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ttctaccccagcgacat cgccgt ggagt gggagagcaat gggcagccggagaac
aact acaagaccacacct ccca

WO gebgsEes ccgacggcectccttcttcct ct acagcaagcet caccgeCUuSBAaLE29390

gcaggt ggcagcaggggaacgt c
ttctcatgctccgtgatgcat gaggct ct gcacaaccact acacgcagaagagc
ctctcecctgtctccgggtaaa 25 SEQ ID NG 10 100 Heavy Chai n

[Ga aN\)B] protei n sequence nefglrw flvail kgvc ckEV
aL P LRL S GFTFS SYAMS W VR
QAP Wi RIRDRIUREARIFEREONSKNTL YL QVNSL RA

30 mefglcwvﬂvallequcEVQLVESGGGLVQPGGSLRLSCAAS TFSSYWMSWV

QRS DSVK GRFIVSRPNAIENSL ¥BQMNSL
taal RAEDTAVYYCAPGIAAAGRAYWGQGTLVTVSSAstkgpsvfplapcsrstsestaalgcl
gcl viddiyfipppirtswasgeggditgviatdebhaldsoaspdsySiqstentdikpsik adigverkcev

tyt Cébp@b@‘pﬂ&éﬁédﬂ%ﬁﬁpl&ﬁhms evtcvvvdvshedpevqﬁlwyv evhnaktkpreeqfns
CVeCERsRARRNEIREkEJIRRIIKSpaPleR kB hEPYV AR Feévﬁﬁl&gl fvSMEIvkefyp

yvdgyamRRak Eﬁﬁ%@% 1dsdgstilyskltvdk fscsvmh k

RS bpmldesf Tyl ggenviiesmbealhnbyalelsispe
ppsreent knqvsl t cl vkgf

ypsd?@%qﬂgggpennykt t ppm dsdgsffl ysklt vdksrwgggnvf scs

vr he gksgg%p aff@\égi 05%8{59"5?%? oo ACRERB AGAT

(F;E;.-I/ gt PPt RS =80 LERCCh Lgt

h Caggﬁcg;%gggtTg&Ag TGECAGTCTGCA T O TGO AGACAGAGTCACC
B ccATGAGIRGECHEEUA gﬂgﬁﬁ A CA;TTAGCAGTTATTTAAATTGGTATC
ACGCAGTAGEABCEALGOTRYARGTSICTT STGERGABCINIGCTGCATCCA
CT CTGCTEGAAGSAECGAGHTA A@CBGG@QEA@SATCTGGGA

A EOATUAGATTCRASTCISIOOBETTTTGCAAC
CAGCELASTRETIGT CAAMSNGACT UG EHCAGTCRIBT CAEFYKC GGCCCTGGG
M@E@M@&MM@%@@@@%@ }EE@M&g%Qatctgatgagc

CUL & ddeE[UL‘EbLE CU rClddd aa
[A i c% CG%%%% T O A SRR e
t (o tac tcacccateca ccC
gt @eég%éé%%& %%1 gg%gg a@‘gﬁ@gag g@"‘&f‘agae%éct WRETBeaRpcaTsycases

t aacgccct ccaat cgggt aact cccaggagagt gt cacagagcaggacagc

aaggRERdPAGt dcagcect ca

gc ag&%\b@i‘lt ghein d Kgpepedwin pagjeintsagusagaaacacaaagt ct acgect
gcgamguualiglilhitaygOeM TQRF SSLSASVGDRV TITCRPSODISSYLNW YQQK
gagCcPGHARKILITAeASSIA0S GV L RFSGINSGRD OL TSERQHEDIATYY COOS
300 YRYRFTEBRGT I{\Kﬁmwﬁﬁvpﬂpp RlcgliebAsERUHER L akvqwkvdnalgsgns

me apa@ bt dsklidddisstitiskadyekhkvyacevth vtksfnrgec
d~t tg&El VF\l/ITQSP TLSVSP MTL%CRAS%\/SPSNLA QQ 20

KPGQAPRLLI YGASTRASA PDRI SGSGSGTEFTLI | SSLQSEDFAVYYCQQS




NNWPFTFGPGTKVDI KRt vaapsvf i f ppsdegl ksgt asvvcl | nnf ypr eak

vgwkvdnal gqsgn
wGagmswsmEgdskdst ysl sstl t| skadyekhkvyacevt hggl ssput/ks1004/029390

gec SEQID NO 14 25 3.8.3 Heavy Chain [ Ganmma chai n]

protein sequence

mef gl swfl vai i kgvgc QVQLVESGGELVKPGGSLRLSCAASGFTFSDYYMS

W RQAP GKGBLE WFS YI SSSGTIYYADSV KGRF T I S

RDNAKN S LS L QW S LRA

EDT? PARE-§COYWBQGTLVTVSSAst kgpsvf pl apcsr st sest aal gc

Eay hain [Gamma, cham ucleot Hene
LR AR R R aaéiiifg%&%g&@g%%éex&%pGTm
-e]o v/ y HRAH (t: GU: @\g‘% TICTCC
2kt itk Tﬁ%A WATTCACCTTTAGCAGCTAT GA CTGGGTCC
vv h Gl AHgLETHAGSRAAB PSS CRE G KoGPIETHABCRAIIAGT GGTC
knquIQGTGLTAMSACARAC TTCGCAGACTCCGTGAAGGGCCGGTTCACCA
es nFETECAGAGATHRATTIGHK AGRNC A VBT TAIRUNGCACATBAANCAGCC
1nhy TGt AGETKA GERCATBECAGTATATTEI GTGOGENAGAAGGCTATA
[ Kam@@d}@G@mm@mmﬁqqt@ﬁe@AMcv@@chdAd;d}@AAcCCTAGTCAC

Il V@J@f@@f ﬁ% %W §dEaccicegag
GKA c%glgtéc%gcg%@?ct g@- g%tgtcgtggaactcaggcgctct

t tcct tca actotactcectcage ccgtgee
lg Waéﬁz cacccage%c%c %’c%gcaac g’ atca g?gi@éa%%éﬁé&ii%gﬁgygjcaagaca
sgn8tEgsecgaielgetopasiectopesalace @gsifegigtteccce
f nr §A2CNGa3RRACIGOHF VLY LeC e %@ﬂc@ acggpgyCcacgaaga
18 chg&gt@agb;ca@ﬁagﬁacgtg%mgﬁcgm%ﬂgg}gcpﬁa@ﬁg@taﬁg@@qwnmggaggagca
nmef giteaandgdcacdticegigtggtcagegtcctcacegtigtgecaccaggactggetgaacggeaaggagtacaagtg
2@ QVEAEBSEERANINFRSERIaSCARAGH he i tdddiit aatnccaaagggcageccegagaace
RQAREIS S ARON AT JOK EXCRISKIR AR A iRb-dda RIS ENIa Y RS c ot g gteanaggc
RAE@EM%%@@Q@QX my&aa§tg§éﬁ@5@gagaacaactacaagaccacacctccca
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sd%\%ﬂé h@ R I RIF E R RN WG L I INSLRA
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gsr eRchPIIBRATY SABYSIIR RN v Wy vdgvevhnaktkpreeqf

QRKRS MG Y kg BB NG sltclvkgf
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gsgnsgesvt egdskdst ysl sstl t| skadyekhl cvyacevt hqgl sspvt k
sfnrgec SEQ ID NO 22 20 1.120.1 Heavy Chain [ Gamma
W@ b@sn3oips ot ei n sequence nmewt wsf | f| vaaat gahs QUWPQQUSI8#/029390

GAEVKKPGAS VKV S CKAS GYTFT SYG S WV

RQAPGQGL EWMGW SAYNGNTNYAQKLQDRVTMITDTSTTTAYMELRS

LRSDDTAVYYCARRAYGANFFDYWEQGTLVTVSSAst kgpsvf pl apcsr st se

st aa

| gcl %b%ﬁ vsvvnsgal t sgvht f pavl gssgl ysl ssvvt vpssnfg

tgty kvdktverk 25

ccveé%%&fé‘ﬁ Kopp3 yeleptidesseapersecvvvdvshedpevgf
fz&tmgsﬂct tcctectgetactetggeteccagataccactggaGAAATAGTGATG

g‘-’r nsﬁﬂ(i@é@ﬂm\ﬂ%@ﬂﬂ@l(@"kﬁfﬁif SIKHT GEECAKIGGRAANGAGECACC

pqvy CHEICERGCAMVGCCAIGTICAGAGTGTTAGCAGCAACTTAGCCTGGTACC

of y padiGAenesnogPea(C AGGUTUCRAGSUTOCRCATATASIOGDGIWTCCAC

f scs ONGRGIUML TGS THTCCPAGATA SEQTIAANEE G ATEGTHCTGGAAC

Li ghir dX@rrclakampec £nehnic AGOABOT TEON NS GAAGATTTTGCAGTT

Moy | JraMi AN AgRY L YT AR TR GG Gaca
GTDF(I: \);NEEAWAE&gﬁg g'qa_ %%téf&tcatcttcccgccatctgatgagca
vw BIRHECT LS §%‘?f“‘ft B’é‘b"é@ C&%%F@H"ﬁ%?ﬁgaaggtg

tcacagagcaggacagCaaggacagcacctacagectca

pre g gccctccaat gootaactcccaggag

V\kvdﬁ%ﬂ %?j’ﬁ e3qigasGRraReRsAiar sagRIaACR IR AR T BRENCER P AREIRAC R ag g gCct

l%spﬁ@ SRPYRACYPE2PUEAT3RAEASTRISY US2004/ 029390 SEQ I D

NO 25 9.14.41 Heavy Chain [ Gamma Chai n] nucl eoti de

sequBBEQIDaNGgadt t t gggct gagcet gg

tttccod Dighg Chalht[thﬁe&&ggi] pottiCAGud EAGGTGCAGCTG 5

GI Gohed; &I

%(CCT fp

GTA

CCAT C "Ej CA 10

GCCT GAGAGCCGAGGACACGGCCGT GTATTACTGTGCGAGAGGCCTAA

GGGAACCCTGGTCACCGTCTCCTCAGCTt cc

acca §@g‘&]89t (1,@: tcttcccecct ggecgecct get ct agaagcacct ccgag

Hycad @ngayy&lwg gewe chain] protein sequence

ggt cag ALE CPEAE ¥ 5 G dg\gK B GERL dRI A ASGHTHIPYTYMSWI

gac CR@Q@&@G@ME&YI&S{S@STIYY ADSVKGRFTISRDNAKNSLSLQMNSLRA

CagCEDIIOV vy aNRIGL TEDYaW GCIGICL Y TVE S Agtkagsdblgpdsetss@blgelvkdyfpe

CCt CHAYSRAphI SBUEPHAGRIVsIES vtvpssnfgtqtytenvdhkpsntkvdktverkcevecppepa

Het aﬁ%&ﬁ@%@ﬂﬁﬁ%@%ﬁ%ﬁ@&ﬁﬁ& PR ARG Al thrvvsvit

tt gagﬁgﬁ%ﬁél& kada iektisktkgqprepqvytlppsreemtknqvsltclvkgfypsdiavew
esngqpennykttppmldsdgsfilyskltvdksrwqqgnviscsvmhealhnhytqkslslspgk

SEQ ID NO: 16

35  3.8.3 Light Chain [Kappa chain] protein sequence
mdmrvpagllglliwfpgsreDIQMTQSPSSVSASVGDRVTISCRASQDISGWLAWY
QQKPGKAPKLLISATSSLHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QQTNSFPETFGPGTKVDIKRtvaapsviifppsdeqlksgtasvvcllnnfypreakvqwkvdnalq
sgnsqesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec
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t gcccaccgt gcccagcaccacct gt ggcaggaccgt cagtcttcctcttcccc
ccaaaacccaaggacaccctcatg

wW@e@sodmggacccct gaggt cacgt gcgt ggt ggt ggacgt gagcreyysamg4e29390
cccgaggt ccagt t caact ggt a
cgt ggacggcgt ggaggt gcat aat gccaagacaaagccacgggaggagcagt t
caacagcacgttccgtgtggtc
agcgt cct caccgtt gt gcaccaggact ggct gaacggcaaggagt acaagt gc
aaggt ct ccaacaaaggcctccc 20
agCceepLR RPRgaaaaccat ct ccaaaaccaaagggcagecccgagaaccaca

ggt § ﬁg ha1 rote
c9g] e e S G e
gt gagc 0 -&.‘;‘Ag-':.g 3N R P Y KLIRE E@M%Wg%w
tgg Y Lﬁ"’ D WGQGTLVTV SAstkgpsviplapcsrstsestaalgcel
ct cV%@fg@%{é@ma@@m@%@hﬂamﬁwﬂg@m@dmg@&awmwskygp
t capestpapgflgansydiipialdfmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpreeqfns
t ct gresakclhgdwhghegchyakghpgs elttskalompeipgi eligggéamandsliclvkefy

1 (SEQ)&dihvf&@esrzgi]p&nﬂ;&ttﬂﬂvlﬁ@%ﬂ]y@ﬁdﬁsrb@agﬁmhme&hmyt%{slslsp gk
pr ot ei n sequence mefgl swflvaiikgvgcQv QLVES GGE.VI

%%%Sz@zTFSDYYNB W RQAP GKGLEWV SYIS S S
GSTh | SRONAKR

ﬁt l1Q PLO é‘l
fggﬁxmﬁfﬁﬁ@ c *L SRSV B PSSR Ay
1 v SMW:%TYYC
g\r/]: F' ele TXVE ¥R aapsv %)(;s\gte %rgtﬁfvgl{c; mfypreakvqwkvdnal
D pvgwﬂﬁs}”ﬁeﬂ dekdpfieiestiiskadygldvivyecay thagherpksigrasty vdgvevh

nal ct kpreegf nstf vvsvlt
vvhgdw ngkeykcl cvsnkgl papi ekti skt kggpr epqvyt | ppsreent k
ngvSEQADVKO! §psdi avew esnggp
2NNy K20.pETdads Auainf [IGasiohd st provei@geyides vmheal hnhyt gks
I sl ﬁm@wﬁ’&sfﬁﬁfa‘a @ﬁ/ @%@Mﬁﬁ%@@\/@@@@@\@?@f FESYGISWV
G]vél YN N AéKL@ﬂﬁV%M”ﬂTﬂTﬁTTAWELRS

§8v e’ 98§Astkgpsvfplapcsrstsestaa
at g%f;] g@g t g\?%g G t Aggglt % 22 fgtqtytcnvdhkpsntkvdktverk
‘gﬁ?% Ishedo evhnaktkpree
CSRkERam Ak EsB KT TRpsteetkngysliclvk
permykiieonisy M&@k@@mm@ghealhnhytqkslsls
TCG@@I' TTGIZAAA GGGGT CCCATCAAGGTTCAGTGGCAGTGGATCTG 10
GGACAGATTTCACTCTCACCATCAGTAGT CTGCAACCTGAAGATTTTGC
AACTTACTACTGTCAACAGAGT TACAGTACCCCATTCACTTTCGGECCCT
30GGGACCAAAGTGGATATCAAACGAact gt ggct gcaccatctgtcttcatcttec
CCOSEQUDtga: 24
1.120.1 Light Chain [Kappa chain] protein sequence
mvlgtqvfislllwisgaygDIVMTQSPDSLAVSLGERATINCKSSQSILFFSNNKNYL
AWYRQKPGQPPNLLIY WASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVA
35  VYYCOQQYYSSPWTFGQGTKVEIKRtvaapsvfifppsdeqlksgtasvvellnnfypreakvg
wkvdnalqgsgnsqesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec
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t gagcagt t gaaat ct ggaact gcct ct gt t gt gt gcct gct gaat aacttcta
t cccagagaggccaaagt acagt gga

waogsgsERaacgccct ccaat cgggt aact cccaggagagt gt c aPGEIESIHAYRI30

acagcaaggacagcacctaca 15

gcct cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct

acgcct gcgaagt cacccat ca

gggcct gagct cgcccgt cacaaagagctt caacaggggagagtgt SEQ | D

NO 28 9.14.4, 9.14.41, 9.14.4-Ser and 9. 14.4-Gl Light

Chai n [ Kappa Chain] pr ot ein 20 sequence

mdnr ©F 5@1 23wlr gar cDI QUTQSPSSLSASVGDRVTI TCRPS

Q | S3LHMIHRa2H CikiR | Garapid ChaiamcRiold: @vReSRFS GS GS

GTDFatgEh Sitt&e dcORBEIs ATNMCHott octattataaaagetest CCAGTGTCAGGTGCAGCTG

GBYSHKFARSII G GBGAGRS TTGAICAAGICTHEEABGGTOCCNHAGACTC

akvgwoAE @S AGCCTCTGGATTCACCTTCAGTGACTACTATATGAGCTGGA

gns gT@dcﬁg@?x@éﬁflb@éﬁ@@GAA&@U&@*FGWA@?GG@%WMA@M‘TAGTA

rgec g ‘ﬁ P8 APERACREN MR PR RP Tere T EANBGEACGATTCA

9. 14 2 %m w- anp= gga ] ‘ NECT S0t LA -v_nllr-”‘ R TGAACA

SRR ST PR AE R Cran

A @&%@@@M@%%%&&%T@,CTCAGCWC

TCCT eceagscesateresTaeeaieeseeaies 07 aagoreagageccetgggetgect

T@G@Ammmmmmm@mgmgcacaccttcc

GT A HETAGTAGSATIRIZTIRECRAGMATET (R S e RCeATCRgraacttcggcacccaga

MTWMWWWWIWcaaatgtgtgcgag
BELIKEEsLed At I AcIdtditdclofiCA K dad b eddd gacacceteatg

é’g% s stk dopédatddad fdaf bt sbizBecagttcaactggta
acca@% %@étﬁ 9?8%@%9%@5@%%%@@%%%ﬁé&@g@&gtgtggto
agfg }i"lg,gl(é %% aacggcaa acaa caaﬁ iccaacagaggectoce
%(g ccg C%@ca‘i% 2 gggoc%% 5 08 F9AATLEHRECIC Hececcatee

L,

2 gt
g s @%ﬁ%ﬁé@iﬁ?ﬁiﬁﬁ%ﬁ%&%@ﬁ%?Cf§ 8 tootcne
cot acWEREeABCag AE  ARsRGRIRt oA aeARE TR a T S i Rl sepiepigrateagee
t t gatptgeagsascantargegceatagagacicicectgictecgggtaaa

2Hcccat cat gcccageacct gagt t cct ggggggaccat cagt cttcct gtt c
ccccSEQeArNOaaggacact ct ca

t gat of1dcdggessCHagaeineas ghaed pagéig gédggacgt gagccaggaag

ac C C g CRAGKE RV QDVESGGGLVKPGGSLRLSCAASGFTFSDY YMSWI

t aCoRgYOH GRET FINI FISTRE SANICABIYRIARPOISRENIARRNGIATTRUNSLRA
Y’WLQE}@Y WGQGTLVTVSSAstk svﬁélaﬁcsrstsestaal clvkdyfpe
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e R G
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ggagt gggagagcaat gggcagccggagaacaact acaagaccacgcct cccgt
gct ggact ccgacggctccttc

W0 @sMatiacagcaggcet aaccgt ggacaagagcaggt ggcaggagponusiogt/e29390
ttctcatgctccgt gat gcat gag
gct ct gcacaaccact acacacagaagagcct ct ccct gt ct ccgggt aaa 25
SEQ ID NGO 38 9.14.4 Heavy Chain [ Gamma Chain] protein
sequence mef gl swflvaiikgvg cQV QLVES GGGEL.VKPGGSLRLS
CAAS G-TFSDYYMS W RQAP GKGLEWYV SYIS S S GS Tl YYAD S

% LYLQWNSLRA

F?Idﬁe,af,g MERETLVTVSSAS tkopsyf oh aRGRT st S69% 33l 9 oride
pvt vV¥AREWEI t sgvht f pavl gssgl ysl ssvvt vpsssl gt kt yt cnvdhkp

nt kgzggmtggkgmmemtaaﬁtcctggggctcctgctactctggctccgggtgccagathGACATCC

pef | AGAROACHPATRATCRATIAGROECTGTETSEAPCTGTEGIAGAGAGAGT
hnakCAQETEASTY OOGEGCCAAGTCAGATCATTAGCAGTTTATTAAATTGG

t vl hgdweRgiCABRANCORB GG AAAGTCERTRIYPCEPGTEA TS 4FSATGCA

t Cnﬂ@@A@FMG@M?@T@@GGTCCCATCAAGGTTCAGTGGCAGTGGATCTG

ﬁgf\ e @sdeshidomsrd Ardi s MR oRIACEYGRA AT TTGC

yt g Aé%GﬁA@A  A€CEA TREXY TRRIGGCCCT
CPOIAA ACtoty

gigb ac é‘c@ﬂg‘céﬂgéﬁg&@é gecatctga
R@ﬁé&%ﬁ_ } TSGR R EP R F&@E%%f‘%%ﬁ\%ﬁ%?&gtacagtgga
EDT ARBEVZERENEL Wgcgcaggaga cacagagcaggacagcaaggacagcacctaca
Enst g@é@gwggp@ﬁgg@pgqtgaégé;g%p%p@k%a}g‘aﬁaé;aqp@agtctacgcctgcgaagtcacccatca
pvt vegersigagtiegpepeit racigaseiilapeazssgagesissssi gt | ct yt cnvdhk

psnt kvdkr veskygppcppcpa

pef | §BEIDINOpPE cpkdt | m srt pevt cvvvdvsgedpevgf nwyvdgvev
hnako kprueegfiastoyTa4-Set and 9.14.4-G1 Light Chain [Kappa Chain] protein

Ayl hgézl%ﬁtgkeykckvsnl cgl pssi el cti skakggpr epgvyt | ppsgeem

t engiiddrb oy ﬁ%ﬁé&!ﬂaﬁY@MT SPSSLSASVGDRVTITCRPSQIISSLLNWYQ

wesn | g5 P’§ §(¥ @Tmfﬁﬁﬁj PED@@TYYCQ
hnhy s ‘%i% ga g@(vdnalqs
Chal ﬁniqﬁ%vﬁ?%l & V\éag gﬂ% &P testhi gec
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LNWQ QKPGKAPKLLI YAASSLOSGVPSRFSGSGSGIDFTLTI S
SLQPEDFATYYCQ SQ
YSTPFTFGPGTKVDI KRt vaapsvfi f ppsdegl ksgt asvvcl | nnf ypr eak
vgwkvdnal gs
gnsqgesvt eqdskdst ysl sstl t| skadyekhkvyacevt hqgl sspvt ksfn
rgec 10 SEQ 1D NO 74 9.14.4-C& Heavy Chain [ Gammma
chai n] protein sequence nefglswflvaiikgvgcQv QLVES
GGGELVKP GGSLRLS CAAS GFTFSDYYMs W



RQAP CKGLEWV SYIS S S GS Tl YYADS

VKGRFTI SRDNAKNSLYLQWNSLRA EDTAVYYCARGLTGDYW GQGTLVTV
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40 8.10.3 and 8.10. 3-Ser Light Chain [Kappa chain]
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SEQ ID NO: 44

40  8.10.3 and 8.10.3-Ser Light Chain [Kappa chain] protein sequence
metpagllfilllwlpdttgEFVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQ
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SEQ ID NO 90 30 8.10. 3-Ser Heavy Chain [ Gamma chai n]
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agt t gagcccaaat ct t gt gacaaaact cacacat gcccaccgt gcccagcacc
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W@ 206080024 ccccccaaaacccaaggacaccct cat gat ct cccgpanUsIDga9390
ggt cacat gcgt ggt ggt ggacgt g
agccacgaagaccct gaggt caagt t caact ggt acgt ggacggcgt ggaggt g
cat aat gccaagacaaagccgc
gggaggagcagt acaacagcacgt accgt gt ggt cagcgt cct caccgt cct gc

acca atggcaa 30
gg?gggg géaggg %c e%caaa ﬁ%&&gﬁ_e&%%%gtcgagaaaac

SN YgELdodReEs
AY YISSRSSTI YADSVKG LYLQ SLRD
tggt EM@WMMW@@M%%@WM@%@Bestaalg
agc colgkdpemacivasgatpaehtipavligssglyslssvvtvpssslgtktytenvdhkpsntkvdkrveskyg
cacgpsdpeeptiggsoapplaibgatiavedvivedisgedmivatimgodggahaaakpreeqf
cgt 9ﬂﬁ?@@gﬁﬁﬂlﬁgﬂﬂﬂ@@e@ﬁ@@snkglpss1ektlskakgqprepqut1ppsqeemtknqultclvkgf

O999380ERH LG AR 0N ARLI0LIRARS TG L AR ILAAGRAIAR Afkslslspek

gcagaagagcct ctccct gtctccg 357 ggtaaatag SEQ I D NO
8 10 3FGL Heavy chain (gamma chain) protein sequence

'%#ﬁ Ii;l‘\’r  |,£gvgcEV QLVES GGGLVQPGGSLRLSCAAS GFTFS
SFS g
RQAPERELE) agsp?é@m w&esﬁ&}kmﬂw@mmmsm

: g : a 9@;}@ TGGTG

K aaGAGTCTGGGGGAGGCTTGGTACAGCCTGG GG CCCTGAGACTCTCC
gcl vEGRIGAGOCTGTIBATTGNEE PEOAGTLGFTETEA GTATSsAECFGHGTCC
tyi cROCKGEUTICCKBEGANA GGGGCTGGAGTGGGTTTCATACATTAGTAGTA
scdk G AEPACARECC ATRITAT APGCAGK CTTCIGNIGNVA GOCCIVSATTCACCA
evkf WW@AMAMG_cCAAGAACTCACTGTATCTGCAAATGAACAGCc
@@gy@@mx @cﬁxbm@m@G@ﬁ*@ﬁ@'vmﬂaamr@bm&m&m@@rcnw

Eq;/yk GEAGE ”fﬂ& GC AG(%CGAACCCTGGTCAC
fgcg @#’?&Eé@:%ﬁgg g 8%(3% %13 ltc?c%c@@g%%@é’cctctggg
PCT/ BESF C%%i G oEACEEIE AR E e gpctcageogece
Gan{;@c@g&ggﬂgtgﬁ%z}c&% cggctgtg %a[%(é: c&g actccc cagcagegtggtgacegtge
{li t gEeesagaractiggeaertaagactay ﬁ@@@@%@f%@@%@&@% CesgrIpsgiRgacaagaa

at cttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagt

GAGT ATEEHERANCOTRIECIRIAGCHIGLAGACTRRaTEAGACIICTaEcgB st ggtggacty
TGTWMIW@@W@W@M@@W“@@%E%%%WEC
GCCAGK g acdiatad(s ngMMTWéactggctgaatggcaa

40

45

d

SEQ ID NO: 98
8.10.3FG1 Heavy chain (gamma chain) protein sequence
melglewvflvailegvgcEVQLVESGGGLVQPGGSLRLSCAASGFTESSFSMTWV

daagccaaagggcag
gtcagectgacctgec
caactacaagac

13’ ggcagea
ﬁccf&gcac cagaagagcﬁalécctgtctccg

RQAPGKGLEWVSYISSRSSTISYADSVKGRFTISRDNAKNSLYLQMNSLRD
EDTAVYYCARDPLLAGATFFDYWGQGTLVTVSS Astkgpsviplapsskstsggtaal
gelvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepk
scdkthtcppepapellggpsvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpr
eeqynstyrvvsvltvlhngdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsliclv
kgfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnviscsvmhealhnhytqkslsls

pgk




gt caaggact act t ccccgaaccggt gacggt gt cgt ggaact caggecgcetct g
accagcggcgt gcacaccttccc

W@QWsgsmes acagt cct caggact ct act ccct cagcagegt ggt PRUS10g0e29390

ct ccagcaactt cggcacccagac

ct acacct gcaacgt agat cacaagcccagcaacaccaaggt ggacaagacagt
t gagcgcaaat gtt gt gt cgagt 15

gccg@gég]é cggcaccacct gt ggcaggaccgt cagtcttcctcttccccc

caa %&3&3 ccciéatga ‘tl . J—
tctc 612 CcC
C Cc g adiggastitg TAL, gm&ttssttgttgcta tataa?gg gtc%{gt%tsg (%T%C?XgééTGGTG

gt gg@A@a@@@@@@@émm@é@&%ﬁ@ CEAHHGEEEEASAGACTCTCC
Fac AnCACGAGCOTGTGRABICACCTTCAGTGACTACTACATGAGCTGGATCC
gcgt GCORREOTCINRRGAAIFRCEITS GAGTGRATIHadTAGATTAGTAGTA
agot G CeARC@RAQURCI ATAETACGCAGACTCTGTGAAGGGCCGATTCACCAT
gCCCceteiradRTaARac et iR AAITTIA0IGTATTITHUAZAATSASEAGCCT
gt gt AGRE égé@@ﬁa‘@éﬁtﬁ%@@cGTGTATTACTGTGCGAGGCGTATAGGAGG
gggc 43 e L38EAERKEHLARE AOEEATARIST EAGCTicca

ctctatgaa cacctcega ccetgggctgectg

ccct agcacage

ggggg‘g e%} Cg % g@ gg%g(%cgtggaac ca gcgcfa %g%%cig‘égggc%gttgc accttcee
{ct ok argeEaCe IR RO SRR BHEUTERGHIRR LR ooees
cat g@ta@qgg‘qgg@cg@ggtgg‘g@gqccagcaacaccaaggtggacaaga gagcgcaaatgtigtgtcgagt
& gcgmaamgtgstergatigecnigageageeccetcegletienieitceeqsgipaaersagggacaccctcaiga
SEQ {ck2cbiEpaciettghggicaddigdateatgstChmigtgabangmedirat ghggtceagitcaactggtac
pr ot @ﬂg@a@g%agtggdg%tg’eafagtgemaighcaaag'dcgc@ggaggagcagttcaacagcacgttccgtgtggtca
cQV W ESIAdRAL a0 JREQARe CBICLAA cialgecteeca
SYl So R : Haddchia % adcbh&IMatddRbectgcceccatece
TA a§ é%\gf g%&%% g%%ft&b@décagcgacatcgccgtgga

¥ c a aacaact caa accacacctcccat tggactc acé% ctccttettce

Lo i

CSr st
| Cps 963e¥ gQ}%E} gtg gQgé/cSa é?g‘é&éaa@ét%ﬂ tg tht}g: pcltgaggct

pepv1g e ga

papp%@@%f@%?qa?tﬁﬁgﬁﬁ%ﬁaﬁgf ?Egmﬁgwgﬁedpevgf nwyvdgvev

hnal ct kpr eegf nstfrws

25 t vORGHM Ng)xéfrkcl cvsnl cgl ﬁapl el ctislctlcggprepgvytl pp

st eeAt731E \Helavy Chkigf[(Gaguiaahain] protein sequence

eves agfig ennipetikppod QALY ESIGGHIY KR HGSLRI i rAAS GETERPY YMSWI

hnhy RSP GK SREWSS YSESS GEXTNY ADS VR GRETISRDNAK NSA AQMNSLRA

[ Kap E@WEMM@@MW\A@QGWWVSSAstkgpsvfplapcsrstsestaalgcwkdyf

39997 Eﬁ&%ﬁ& SIEEOREONRISY S IEPaRITaGt ek aRthggdkvedacvecppe

99t g&e m v DR DEG 1 rtevtcvvvdvshedev fnwyvdgvevhnaktkpreeqfnstfivvs
CAC ieﬂ paeieden

=

AGAT S G
U ‘3" s e Intwsitclvkgfypsdiav

CACCX e s

TATOE\ :.n umu e’c‘é’u e "i‘l\r “‘é /A Lﬁi:i‘ hifc@spek

TCCAGTTTACAAAGTGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTG
SACARENIPINACPET CACCAT CAGCAGT CTGCAACCTGAAGATTTTGC
AACT?N@EM@W@&M@TA@@WWCM

ccgc @&BATGAO{KZAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGT
t gagrutt 4TTACTTHESCCHCA AGTIGAGAGIACTE PAGCaIGEETTEAATTITGG
146 C C 40 G ARG METRYEGEA AAGCCCCTAAGCTCCTGATCTATGCTACA
aggt g¢at REYFACHCLABICHIGERECICrRAN BTN CAGIGTRAGIGLATCTG
acagHINGATIFPFEARTRTCACCATCAGCAGTCTGCAACCTGAAGATTTTGC
AACTTACTACTGTCAACAGAGTTACAGTACCCCATTCACTTTCGGCCCT
GGGACCAAAGTGGATATCAAACGAactgtggetgeaccatetgtcttcatettcecegecatetga
45 tgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaagtacagtgga
aggtggataac gecctecaatcgggtaactcccaggagagtgtcacagageaggacageaaggacageacctaca
gectcagcageaccetgacgetgageaaageagactacgagaaacacaaagictac geetgegaagtcacccatca
gggcctgagetegecegtcacaaagageticaacaggggagagtgt




gcct cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct
acgcct gcgaagt cacccat ca

wW@owsmsgagct cgcccgt cacaaagagct t caacaggggagagt geCEADE2004/029390
2005/ 030124 PCT/ US2004/ 029390 SEQ ID NO 36 9.7.2IF
Li ght Chain [Kappa chain] protein sequence ndnrvpagl |
111g | wl rgar cDl QUITQSPSSLSASVGDRVTI TCRASCSI SGFLI WQ 5
QRPGKAPKLLI YATSSL SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQ

SQ
YST@EQ@M KRt vaapsvf i f]ppsde gl | csgt asvvcl | nnfyprea
kv gv@<7/ aﬂgﬂgght Chain [ Kappa chain] protein sequernce

gns gndwrendHRiHiwlygareRIQMIQSRSPES ARMGRAR ¥ IWYQ
3r geQRBERARKNAY AESIDOSGYPSRESHBGSSHEPRIT RERFATYYCQ
nucl @SYSTBFTEGRETES RIKR tagipsv fifppsdenliggtaggvclinnfypreakvgwkvdnalgs

tt thrgﬁs? giviagatialstylsaibaadycghlonagt ghudspHIEREESTCCT G
GCECTTGGT CAAGCCTGGAGGGT CCCTGAGACTCTCC

GEATTCACCT TCAGT GACTACTACATGAGCTGGATCC

1 . _ %%g@g EAGTAGTA 15

il & Rttt btalioth o EAGCTGGTG
5 . AGACTCTCC

TATa ] e (E‘I_TGGATCC

ccaa & @E FEAAGE ATLAGTAGTA

ae g
TAFAGT AGACTCTGTGAAGGGCCGATTCACCAT
gtc ﬁ@@MGﬁM@GW@M@@@E@T%@@%@WC@GCCT
accagagyogCocaaaGAtN@GCCGTGTATTACTGTGCGAGGCGTATAGGAGG
agct PATM@GTMG@M@GMA@W@@W QAGCTtcca
ctccagg AAYEAUCARBGBEgcoctgetctagaageaccteccgagageacageggecetgggetgectg

&} ac 9 9&9&&%@5&%@%@@@%@@&%@%@&%@9@é‘g@@%@g’%ﬂ&accttccc
t gag % GleBcicectcagea acc ccctcc gt:tt gcacgaagac
Cccc%lﬁ% S%Saaac &g@t agﬁg &35@@5@@5 q %thccccat

cceca aacccaa acactctcat
g?g g%&%"?g éaggﬁicgtgaggg g‘@?@% %1 af%:gé:ga ccaéacaactggt
Hegt HspiResEGaaTe fgfa%a@é%aé'a%% Bchglraggagspoossiest
t caa@@gg’@g@@@g@e@ @g@:@ggactggotgaacggeaaggagtacaagtgcaag ctccaacaaaggcecte
cagcgigirtaatrggiaeigaiatrcaggerhitEsrertacygsaglrageiatagpeipeccecat
caaggicaggpaasagaompaiaaggticagectgacctgectggteaaaggcetictaccecagegacategeegt
CCOt SEdotERhSARINRBRACRIEI LRORRHCHRANGYIEAGTRCEagaRaagsctectic

RROJL e AaREeEdBma6ct@iacaagagcaggtggcaggaggggaatgtcticicatgetcegtgatgeatgag
ccca age&gaécﬂa%%a&?g%&gage&t&&@&g&kggggmc ct ggt caaaggct

ct

ylvalik gy L
gct cREYRGIREEEN Yo X bnn Al A IID VR %@W@&X&QMNSLRA
EDTAVYYCARRIGGMD wWGQ TTVTVSSA gpsviplapcsrstsestaalgelvkdyf

pepvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgtktytenvdhkpsntkvdkrveskygppepsc

papeflggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpreeqinstyrvy
40  svitvlhgdwingkeykckvsnkglpssiektiskakgqprepqvytlppsgeemtknqvsltclvkgfypsdia

vewesngqpennykttppvldsdgsfilysritvdksrwqegnviscsvmhealhnhytqkslslspgk

t ct adccCagcgacat cgecgt

ggagg g@é , tgggcagccggagaacaact acaagaccacgcct cccgt

gCtg g eg )

L oottt A enenses a8 s




SEQ ID NO 46 9.7.2 Heavy Chain [Ganmma Chain] protein
sequence 35
waoredogiosoad | vai i | cgvgc QVQLVESGGEEL VKPGGSL RL SCAASEETESIDVAY049390

SW RQAP GKGLE WV SYIS S S GS TI YYAD S V KGRFTI S

RDNAKNS LYLQWNS LRA EDTAVYYCARRI GGVDV WEQGTTVTV S

SAst kgpsvf pl apcsr st sest aal gcl vl cdyf

pepvt vswnsgal t sgvht f pavl gssgl ysl ssvvt vpsssl gtl ctytcnvd

hl cpsnt kvdkr veskygppcpsc

pape pl cpl cdt| m srt pevt cvvvdvsgedpevgf nwyvd
Hﬁ%ﬁ?ﬁﬁ%& fnstyrvy 40 P JefpevaTIyVEs

va t ¥ Rgadionot-Sexdisnt asn d§ppraihaind prelRatids s ARGy ¢ |

s e categacnigaggaicogtegigagetegiogegctcectgctacteiggetee gaggtgccagatthXBATCC
Vewes ARG RAGRITAE ATEINTGEETETERSCATEGRGTAGINGALACAGT
hnhy€AKSIATGAGRTEOXHO60A30F PAA PG CS20ALCRESIT TIFAATTTGG
ID ND\T@ACH:RGA@K@CAGGQAS@G(EE@ﬁ‘ll“A@Gﬂl’ﬁCCKéWiECTATGCTACA
chai PECAGEI T ¢ A A ARETEEHEET CRC ATTAMGBTITGAGTEGCAGTGAATCTG
t Ca%G%@@GQTTQ‘GA@TC’PCQCCATCAGCAGTCTGCAACCTGAAGATTTTGC
; g@AGETACCCCATTCACTTTCGGCCCT
ANt ':(5 }I “‘ E cticcegecatetga
ff fatcee Caspmiet caaagtacagtgga

gacagcacctaca

@@Wﬁ@&*ﬁ?ﬂ%ﬁgwcawcma

CII%(IM@A&HCE%JATCAAACGAactgtggctgcaccatctgtcttcatcttc
ccgcsBQADgE0: 48
t gage.aQtdnd 3B -Se Uiphe Chsint[Ehppd diagt] peattipctgemtaact t ct a
t CCCRYARMINNCARREEAEPUONINSPSSLSASVGDRVTITCRASQSISGFLIWYQ
APt QQ@@@Q@KEEWA?@SE%@WFEGS!@S@@BHTMWBA&IYYCQ
aC ag63944PH3e6P WB]KRtvaa svﬁi%p % s gtasvvcllnnfypreakv%wkvdnalqs
1

g AN AE LR agR A ARG RdARgRACaca0T

gggcct gagct cgcccgt cacaaagagct t caacaggggagagtgt SEQ I D
éﬁ 9@7 é d 9. 7 2-Ser Light Chain [Kappa chain]
ot 9 e

1191111 r ar cDI QSP S
CGW\H%V? §1 o5 an%a i e
e-;m ryfixa LRES WM%KM—SWI
SQ RQAPGKGLEWVSYISSSGSTIYYADSVKGRFTIS NAKNSLYLQMNSLRA

YSTPEDICAGTKUAIREG GAGRYW GOGIITIEEN SSAsthansy flanestsisostenigelvkdyfp
vgwksknadvasgaltsgvhtfpavlgssglyslssvvtvpssslgtktytenvdhkpsntkvdkrveskygppeppep
s g gsarteppelgispisipkatitsdripel el valdygdp thafyagedgvidglak tipydely fnstyrvys
fnr 96@1%11&1@( ck Pk 2psdeklisRekpaffepieainpsdaraittndvedtieg fypsdiav
chai pleRgh Gk BSFAIRRE S ysritvdksrwqegnvfscsvmhealhnhytgkslslspgk

SEQ ID NO: 52

35  9.7.2C-Ser, 9.7.2-CG2 and 9.7.2-CG4 Light Chain [Kappa chain] protein sequence
mdmrvpagllglillwlrgarcDIQMTQSPSSLSASVGDRVTITCRASQSISGFLIWYQ
QKPGKAPKLLIYATSSLOSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQ
QSYSTPFTFGPGTKVDIKRtvaapsviifppsdeqlksgtasvvclinnfypreakvqwkvdnalgs
gnsqesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

40



mef gl swf | vai i kgvvgc QVQLVESGGE. VKPGGSLRLSCAASGFTFSDYYM
S W RQAPGKGLEW/SYI SS

WGEEBFOINADSVKGRFTI SRDNAKNSLYLQWNSLRA  EDTAVYYCQACRUSIBMN29390

WEQGTTVTV S SAst kgpsvf pl apcsr st sest aal gcl vkdyfp

epvt vswnsgal t sgvht f pavl gssgl ysl ssvvt vpsssl gt kt yt cnvdh

cpsnt kvdkrveskygppcppcp 30

apef | ggpsvfl f ppkpkdt| m srt pevt cvvvdvsgedpevgf nwvdgvev
hnaktkpreegfnstyrvvs

vl tvl hgdwi n IceykckvsnkglpSS|ekt|skaIcggprepgvytIppsqe

ent kSQIPINOV&YT ypsdi av

eweshGgpean Heary phhidd Ggaidd ghein] pyeikisrsageda f scsvmheal h

nhyt mkRllsidpaiik SEQQVIDINES GEAE IV RPGGITRESCA ASGEPERIOY YMSWI
and RQAPGIKIGHEW GV ISSSESTTY KaIpsv KRRTISRDMNAKNSLYLQMNSLRA
SEQUEDTAVYY CAIRIGGMDVW GTTVTVSSAstkgpsviplapcsrstsestaalgelvkdyfp

mdnT 1 d%i Gissydl %v (R psi BAG YRR baiiROSIR REFV ecppep
ég/vF(’ A Edilhs tcvvvdvshed eV ﬁawyvdgvevhnaktkpreeqﬁlstfrvvsv

k’ K STe \/ ltclvk sdiave
g\/\k‘é’mﬂ@%‘m}’ tF’F%I%[ﬂds sHitysk t9 srvv &%5 eg{h %fs fg‘g%(p

gnsgesvte skdstyslsstltlskadyelchkvyacevthqglsspvtlcs
fnrg &V@ 3905/ 030124 PCT/ US2004/ 029390 SEQ I D NO
66 99722C@$2+Iqa§ﬁ@aa@{5i A\ PEOTEIPPIYMEE ei n

s equmafmswyfbfagkavgeQ VL VRYGHEDW KPR GGSE RESGAAPCGEEF SR E YMSWI
GAASR GAFRHOFY R VBY IS8 SGSTIY YADSVK GRFTISRDNAKNSLYLQMNSLRA

RQAPERGARNY ST ASS BESTDYVWRGRKIRFTV SBAMAGHSIa RidiSicRAal gclvkdyfp
EDTAY a3 %@\ffﬁ% YlssTvivpsssipfiaidegpdhkpsntkvdkrveskygppepsep
svf p#%%fﬁﬁﬁ é 119 W&\Rfdvsqedpevqfnwyvd vevhnaktkpreeqfnstyrvvs

epvt n SRS aSNBLYREP &h@&@awﬁtgfypsmav
nt G 3?(& srltv egny scsvmhea hnhytqgkslsls

ggpvgﬁ% 5 éﬁ) Y VT dS edpevg mgg%gve

nakt kpr eegf nstfrvvsy

Itvvhg ﬁke kckvsnkgl papi el cti sktl cggprepgvytl| ppsree

BBt fen guialen

wesn tavy mats 3 g itpreledY Segugieef scsvmheal hn

hyt qkefdispitaiiBE@dQY QVESGAHINVRPCEH LHd SCA ERGERFSDY YMSWI

1 GanRe AFGK GILERV U5 FISS SGRTINNAD SFKGIRNMSRUN AKYSH Yd QMNSLRA

Q—VE@mW@mﬁm@TEmthbsvﬂ:ﬁpcsrstsestaalgclvkdyf

RQAP FWR élﬁ %9 v pbss Bt SANRtkResk ygppeppc

.-7,::::

'O

EDT d \-il_\)'(/d%q%d S\QMngeﬂﬁlaktkpreeqﬁlstyrw

%srﬁ&%ﬁ @gggl Hua rﬁﬁswk ls&ik %@%@%ggﬁ tkanShClvkgfl‘Zpsdla

apeflggpsvflfpplcpkdtln1srtpevtcvvvdvsgedpevgfnmyvdgve
vhnakt kpr eeqf nstyrvvs

vl t vl hgdwi ngkeykcl cvsnkgl pssi ekt i skakggprepqvyt| ppsgee
mt kngvsl t cl vkgf ypsdi av 20

ewesnggpennykt t ppvl dsdgsfflysrltvdksrwgegnvfscsvmheal h
nhyt gksl sl spgk




SEQ ID NO 86 9.7.2-Ser Heavy Chain [ Ganma chai n]

protei n sequence nefgl swflvaiikgvgcQv QLVES GGGELVKP
WQOBBERBB2LAAS GFTFSDYYMS W 25 PCT/US2004/029390

RQAPGKGLEW/SYI SSSGSTI YYADSVKGRFTI SRDNAKNSL YLQWNSLRA

EDTAVYYCARRI GGVDV WEQGTTVTVS

SAst kgpsvf pl apcsr st sest aal gcl vkdyf

pepviyswnisgal t sgvht f pavl gssgl ysl ssvvt vpsssl gt kt yt cnvdh

kpsn ‘; pcppc

papef | ggpsvfl f ppkpkdt!| m srt pevt cvvvdvsgedpevgf nwyvdgve

vhnakt kpr eeqf ngt Y ¥¥man monoclonal antibody or an antigen-binding portion

svl t vl hgdw ngl ceyl ccl cvsnk ssi el cti skakggprepqvyt !l pp
e cHErRaGUS SherAealty b B NGBS

vewesnggpennykt t ppvl dsdgsf f | ysrl t vdksr wgegnvf scsvnheal

hnhyt gksl sl spg SI0RTA Yl\r(?ﬁ

is clained is: £ %Xq%umg&&n%ﬁgog ona]lU§§>2 %ﬁ%yg/&%&a ortion
ant i greordingidi dgmphvtiensin sail endloddytdrpbrtimemisédsessl dt Jeast one of the
binds to M CSF. 2. The human nonocl onal antibody or

ant i VIRERIPRAYIBSrti on according to claim 1, wherein

sai d antibody or pogy 'H%%s&@%ﬁﬁ%ﬁ@écr@:&dls@ﬁﬁhs%@m@fSPtdﬁ@
followi ng properties: a) binds to human secreted

i sof membrant bivingBiso fomes OﬁMFESEne bound i sof orms of

M CSF; b) has a sel f.or. I S

100 tines greater ﬁwg}‘?s IatS © té"i“é’%fﬁppéfgl&l lﬁ&ﬁfﬁL?@tlmes
G CSEreat%} tHah g Selb&iVyGSFGM-OSFaorii-Bsef 1.0 x 10-7 M or

| ess; d) has an off rate (koff) for MCSF of 2.0 x

10-4s 1 or smal | er; corbirds tp Ffw%hKMQfSlFOKﬂOtMOHCSS
presence of human c4fi r@qp I

anti body or porti ondgc}%g gffrl{égk‘@yﬁﬁ% @#)6?{10 s or
sai dssidro@dy or fragrrent bl ocks binding to ¢ f ns and

bi nds M CSF with al UDof Ox 10-7Morless. 4. A _human
nonocl onal anti body®B. q@sgmn%ﬁnl\grp%mtbgﬁreé§m,q§§umancfms
portion thereof that specifically binds to MCSF. 5. A
human monocl onall "ﬂﬁtﬂum%n%o%fmﬁllarﬁ%o or portion according to claim
antigen-binding portion thereof that specifically

bi nds, Wh)er&iln@ﬁla an@ibody dwufinegmieng tlockhbinding ¢o oyfinkandbinds M-CSF
nDnocI 0 r _.antigen-binding portion

t her ¥ P{)b o@@ﬁé’&lq‘sﬁcal ly to and inhibits human

M

4. A human monoclonal antibody 8.10.3F or an antigen-binding

portion thereof that specifically binds to M-CSF.

5. A human monoclonal antibody 9.14.41 or an antigen-binding

portion thereof that specifically binds to M-CSF.

6. A humanized, chimeric or human monoclonal antibody or
antigen-binding portion thereof that binds specifically to and inhibits human M-
CSF, wherein the antibody or portion thereof has at least one property selected
from the group consisting of:

a) cross-competes for binding to M-CSF with an antibody
selected from the group consisting of: antibody 252, 88, 100, 3.8.3,2.7.3, 1.120.1,
9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-



CSF, wherein the antibody or portion thereof has at

| east one property selected fromthe group consisting
wW@Baosayo1e4 oss- conpetes for binding to M CSF w PET/ES2004/029390

anti body selected fromthe group consisting of.

anti body 252, 88, 100, 3.8.3, 2.7.3, 1.120.1,

91441 8.10.3F, 9.7.2lF, 9.14.4, 8.10.3, 9.7.2,

pCT] DbONPoagEh T S TL. hy bl )5 AT C0s, 9.144-50r,

9. 7. 67@%r 9184. §er(‘a€¥o 3944 841'0C§FG1 Shdldt1448er .
9.7.2-Ser, 8.10.3-Ser, 8. 10. 3 ,8103FG1and

9.14.4GL; b) corrpetb)s cpmIpelsh ﬂzer@dmg)tq\MtESmehranamtibody

antlb tedfrom |n f ,
FHteaingfe §up MG # AT N0 R8T 1130%, 01441
g 14221?:3@99 mm 9 B4 AQ; ﬁ) 3,9, 72,29 79(:73&@ senc Ser 8.10.3C-Ser,
- Oer

o, 7 ORI, NI b - CC DAAAGGH, O 844-er, 9.7.2-
Ser, 8. é%é-%rs 1833 %G8 %F@}%%@% Gand 9. 14. 4GL;

c) binds B 'Sanme epgitop as’an anti body
selected fromthe gc)odmdsaaﬂlesiamg:pﬁﬁpe afiVi-GSH ys &bantibody

1 2. 7. .
887 Qqcl)cgztedgfrgmt e gigup gog}stlé‘%%f %an tigody g@fé@,( 180019 833F’2 7.3,1.120.1,

9 149 ‘igé?%{ 1058, SF 3907 §1§* 9%% 8%0%093r§©27 Z@JS%r & (3G -Ser, 8.10.3C-
4-Ser

9 7 QerSe10. 38CGQ %78@(32,89 10 %@@14 %—CIE)Z 9F1(414 66, 9.14.4-Ser,

bl N B = R Lo/ AL E1 e

consi sting of. anti Bpayndad MERF WA subdtaBtidily ﬁle%ar%e Kp as an
1.120.1, 9.14.41, 8.10.3F, 9.7.2lF, 9.14.4,

8.
9.7. leb@dy sQl@tgéfromghggrcmg.cggmstlnggaflmtggdggﬁz 88 100 3.8.3,2.7.3,

8. 10 1
o 101 32BE 0 L PR P 168 8387 0B Sr o145
8. 1083030G45er88.10.33EGE, aNd- (9G2,49 ﬂﬁbG@r@dm:) do}mas4t4occ34, 9.14.4-
M CSF with substanti all e sane of as

t
ant Boug. SeBeic b dd nid RGP bup G T 884 fgager” ind
ti body 252, 88, 100,
014,41 5 10. 37, 07 ST OGBS e game off rate as
9.7. alcaﬁﬁfodygelwe@ﬁonsae orcBipOnd ireof: adibbdy 35ZE8, 100, 3.8.3,

8 1421 35ér12091 ) 15 %&10 @r}%ﬁgﬁ% 14, %38‘111@4%% 9.7.2C-Ser, 9.14.4C-
8. 108?:':0&' %@'gé’r é‘io%%(gz@ 7h. d‘}@@@b onetia, 4. ﬁm@z bhau CG4,

specl I hds wherein the antibody
sel ebtldd- Saro%ﬁQh%ergS o0.f-Seorfs1G3GieH, 81 10. ?sP)GlamldaShM 66(1!5/
conprising the heavy chain amno acid sequence set

sequence set fork marnaasedatBoad i SRRy R FELSE, wherein
Si gngle EELWNERR8lected from the group consisting of:

a) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 2 and the light chain amino acid sequence set
forth in SEQ ID NO: 4, without the signal sequences;

'b) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 6 and the light chain amino acid sequence set
forth in SEQ ID NO: 8, without the signal sequences;



b) an anti body conprising the heavy chain am no acid
sequence set forth in SEQID NO 6 and the light chain
w@pdoso3Eed d sequence set forth in SEQ I D NO BCT/US2004/029390

wi t hout the signal sequences; WO 2005/030124
PCT/ US2004/ 029390 c) an anti body conprising the heavy
chain am no acid sequence set forth in SEQID NO 10

and the light chain am no.acjd sequen et orth.in .
SEQ ID NO 12, wit h@utantaﬂgg Yg‘ﬁB}P?’ﬁE‘&f}_ﬁ%ﬁ%ag?_cgflngﬁllno acid
ant i A CE WIIGHE HNIEON® Neavy asditheNighntigh a6ird acid sequence set
sequence set forth in SEQ ID NO 14 and the |ight

chai forthrin S5QaE) NOs ddueibent dles sigiad pedyeneesSEQ | D NO 16,
W thout the signal é)e%ﬁ%qﬁg(gd;}ﬁ cﬁozr)np?ﬂin he Hgaqr chain an%ino acid

conprising the heav acl Sequence se

f or t feqhiéhceER folth NOSEDSIDANG: t hend itghight biimaditioneideiqdence set
sequence set forth in SEQ ID NO 20, wthout the

si gnforthgn SEEHERNO: 1, wihetHithg:denal egW§R¢Si ng t he heavy
chain am no acid seg( [ I M(aﬁ] :
and the |ight chai n%a%?ln%glﬁgéﬂdc Ofgg{q&lfg#ctge sﬁ%?y C?Srt 1?% acid
SEQ $dgquddae s2éforthiih BEQ N NO: 4B gndithediphti elrede smimyp) achsequence set

ant i body conpri sing the heavy .chain anm no acid
seqy@‘i@é}lw Hbm%ionwéﬁ@‘tltgﬂ@a?%lugﬂﬁesi he |i ght
chai n amino acid seguepcgiB&ly crgr&gﬁsmg‘ o Byl Rt AmiA8 acia

wi t hout the signal sSequences; an antibody _
conpsdqabmg sthiorthéa SEQCHANG: afiand thedight cledn eminpeacidsequence set

forth in . 38and the .light chain amno acid
sequ@ﬁ@e‘ngggh?ﬁ?ﬁ%ﬁ’?@@ét DR SIS hout  t he

si gnal sequences; i}y ah Afbbdeshn ths heg vt dh@inhea@vy acid
chain am no acid sg) uence set fopr}?%n SEQy}D NO. 54

and sdumehdegit forthan rSEglrl:D]th@ﬁ and ghplight ehaje gminqicidhsqqgence set

SEQ |.D. NG it hout .t h [ gn ces; j) an

ant i n&ﬁ?ﬁﬂ? ﬁé]g%t Wéthﬂ‘gtat%g%%isﬁ‘ﬁ%g%o aci d

sequence set forth hp HEEtbEINSmptidy e hbevyl dhght amino acid
chain am no acid sequence set forth in SEQ | D NQ

. 56,
wi t heesmerdreses fogan SE&YTIS NEX S8and the gkt fhaibayino acid sequénce set
conpr.i sin v 23| L i equence set
fort ﬁorfhnm%éé] ﬁ%ﬁﬁ@ %7?@%% tfl E%lgﬂ?lgﬁé&g ﬁ%i’ n amno acid
sequence set forthi) nalSE@bbdy Sénpring thistkant chiaireamino acid
ilhgr gé@%leg%%gé% in]S)EQa {]D %‘8: I5 oa(Ijl tlgeolggilrt ‘chain %mtirrl]oeacqg gevcf{lence set
forth in SEQ ID NO: 56, without the signal sequences;

j) an antibody comprising the heavy chain amino acid

sequence set forth in SEQ ID NO: 74 and the light chain amino acid sequence set
forth in SEQ ID NO: 56, without the signal sequences;

k) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 78 and the light chain amino acid sequence set
forth in SEQ ID NO: 56, without the signal sequences;

1) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 82 and the light chain amino acid sequence set
forth in SEQ ID NO: 28, without the signal sequences;



sequence set forth in SEQID NGO 82 and the |ight

chain am no acid sequence set forth in SEQ ID NO 28,
wowahosti24 he si gnal sequences; WO 2005/ 030124 PCT/US2004/029390

PCT/ US2004/ 029390 m) an anti body conprising the heavy

chain am no acid sequence set forth in SEQ ID NO 102

and the light chain am' no aci d sequence set forth in

SEQ ID NO. 28, with %ﬁbﬁé}i}g&ﬂﬁa}iﬁs@& BhED %)anfaaﬂmno acid

anti body conpri sing eav no a
seq uemlen@aet foothtih S[EIQ EE]SO DORIGnd & lightichidine aﬂm@m‘md sequence set

chal uen e S rth in SEQ 1D NO 32,
't houtt il Rl B §BRuEEe sigplsreaibrboy

conpri sing the heavy) chainfibady &in the REMSNGRim d
forth in SEQ I D NO )30 ar?d t@(i[% |I}ﬁ{h:étH%Chal n am n}) %téllnoam

sequésnsenceeset fortbrin BEIBNQ: B0 anld)theﬁﬂrght whaihewing 4ved sequence set

sign s.e t r|S|ng t he heavy
char BRI o-22. AR b OBV SEIRRRELED | D o, o8
and the light chai nopmn@tiBedHc@siei e H6iv d}@fntzﬁmlnﬁ id
SEQ I D NO 60 vvlthoﬁt t he S|}gnal sequencesy e

ant | BEM§NEFRHITERFEQID NO:v() 286 heighirhan a@m&) acid sequence set
SeqUeRian ﬁS’Nd‘ 44nW§E91t tﬁ) yg%algg%lﬁﬂgest he |ight

chai n " amno aci d sequence Sex SEQ ID NGO 60,
W t hout the si gnal Is)ecamemtlbwy cfo)m;&[smglﬂhd & hedly chain amino acid
conprising th e chain am no aci sequence set
f or t FPGURNSSES Oﬁhm\%ébﬂ% @ﬁﬁ@nﬁ therltehe phatm aminorsidggagence set
Sequmqn%@%m \(OE *aso' @mﬁ'g@tfl%&ggl séfhenidst hout the

eque

si gnal ces; an anti rising the heavy
chain am no acid sthmramabecbtco‘mpﬂsﬁng theBEQ)yIdhaiﬂamﬁd acid

SEQ PR ot it REGITLT " e Grd PG Bt aming e soaence se

ant i gy @E@mmm%otmhmaw IsBRftdo acid
sequencenset forth in SEQ I Sﬁgmsgq and the |ight

chain anino acid set)uein@@tlb@dy cofeprising the E@:?}’Icmammlw acid

Wi t h t he nt.i bod

corrpr?qgle%cg t ﬁ%’%ﬁ §§6€ﬂﬂ)eﬂﬁ)e§%aﬂéth§g gg‘ I}Pé%] HoeAcidgequence set
f or t Porihnin SEQ HDNMDM%nmﬁth@ﬁgﬁal@k%ueﬁ&%l n amno acid
sequence set forth 1n SE wi t hout the

signal sequences; v %@%vwm@mthghmmh@mwamd

h t
Ch P3Pl in SPEVEIRO O bnd I BB P scfence e
SEQ fdﬂthDSE@lD WQ: Boptvithdwe thse sjpmd] sepr@HeRces;

t) an antibody comprising the heavy chain amino acid

sequence set forth in SEQ ID NO: 98 and the light chain amino acid sequence set
forth in SEQ ID NO: 32, without the signal sequences;

u) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 34 and the light chain amino acid sequence set
forth in SEQ ID NO: 36, without the signal sequences;

v) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 46 and the light chain amino acid sequence set
forth in SEQ ID NO: 48, without the signal sequences;



WO 2005/ 030124 PCT/ US2004/ 029390 w) an anti body
conprising the heavy chain am no acid sequence set

wo eoosh3iied SEQ | D NO 50 and the |ight chain anPemUsznn4029390
sequence set forth in SEQ ID NO 52,w thout the
signal sequences; x) an antibody conprising the heavy
chain amno acid sequence set forth in SEQ ID NO 66
and the light chain_anm ng.acjd seguenc (a0 .
S2Q 10 Na 52, vt nBseneREREh R RT R B BEhy ffighibS acia

ant i Qd¥ndeBPotth N SEQT® Keasy asd eielighbtiiin air acid sequence set
sequence set forth in SEQ ID NO 70 and the |ight

chai fortarin 36D NQ; Sguetont thesignpbiedhencssiSEQ | D NO. 52,
w thout the signal %f%ﬁ%ﬂﬁﬁédr% &%jprfsan e REUYyRAGH amino acid

conprising the heav aln am no ‘aci sequéence set
f or t fequenceisal foRhNOSEGGIDENG: thend tigHight bisdim amirioneidssiqdence set
sequence set _forth in, SE 48, w thout the

I D.NO
si gniarthsa R ERNO: 82, "VHEO‘%]%?%%HB‘HGB?P&F anti body or

an anti gen-bi ndi ng pPrdiAibody WG {siRARO RN EILE hifb i
1, wherein said antibody or dntigen-binding portion

conpsdqaesce sa fosthhie SEQ EhNOn 7CBR1 theGipRe chang a@DRcid sequence set

i ndepende ted, fr t.he .heavy chain of an

ont § BB SR 3o itns U} S SRR R o

monocl onal anti body 7254 an88edyl&aprikik the héavé: chain amino acid
1.120.1, 9.14.41, 8.10.3F, 9.7.21F, 9.14.4  8.10.3,

9. 7. sequence, seCfoghrin SEQID WO: 86 and theilighs chage pmino acid sequence set

8.10.3- < il 2= , 4. 4- C&E2,

5 14RNAESEQI] NO; 4 Fimgingsighttseqehfios;” o7

8.10.3-C#4, 8.10.3FGL and 9.14.4GlL; or b) a light

chai n CDR1, CDR2 EnthvabRInormudepahasivoly or sehmeipendiddingportion
the |light chain of an antjbody selected fromthe group.

c ons hsEgoh gogerding fyplaian én‘ﬁhe‘rﬁlﬁtsﬁwg?@é‘,’r %‘él,geli‘gﬁl,d%g pcprtlon
3. 8. 3, 1.120.1, 9.14.41, 8.10.3F, 9.7.21F,

9. 14891‘?5%?7%. 3, 9.7.2, 9.7.2C Ser, 9.14.4C Ser,

8.10. 3C Ser, 8. 10. 3aCGhea9y ¢hdn CDR], GDR2 2adIGPR3 independently

5. 1 05l fromeha heay B of 38 gipady SSiFaIeg TR Figgrowy, cogsisting of:
”Dnoﬁiogeé‘l?ﬂﬁ%{iﬁ&&iwfﬂt $QN 08Nt B3en 7oi Ndi0a, PAU4T810.3F, 9.7.21F,

t her eo at specifically binds M CSF, wherein: WO
200550304 34 0BCY/ A5 2002¢ 528 9040 -Sen 8. et Bdi0rB-CG2, 9.7.2-

COMPE 55 e ieR Ry PRk TR A1 oCORBRY 1
ant i BA@y3-CG4, 8.10.3FG1 and 9.14.4G1; or
'b) alight chain CDR1, CDR2 and CDR3 independently
selected from the light chain of an antibody selected from the group consisting of:
monoclonal antibody 252, 88, 100, 3.8.3,2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2IF,
9.14.4, 8.10.3,9.7.2, 9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2, 9.7.2-
CG2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-CG4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser,
8.10.3-CG4, 8.10.3FG1 and 9.14.4Gl.

9. A monoclonal antibody or an antigen-binding portion thereof

that specifically binds M-CSF, wherein:



252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F,
9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C Ser,

w@®24/038@246er, 8.10.3C Ser, 8.10.3-CR, 9.7.2- Q®21/US2004/029390
9.7.2-C#, 9.14.4- CR, 9.14.4-CH, 9.14.4-Ser,
9.7.2-Ser, 8.10.3-Ser, 8.10.3-C#, 8.10.3FGL and
9.14.4CGl; b) the light chain conprises the heavy chai n
CDR1, CDR2 and CDR3,0 n _an bod d frgmt
group consisting of & {I?Frﬁsaoé' Ses%gl ‘%’ EBr1,
2.7. @DHQ, d;ﬁfCDRZSQ)f 34 adtlbody- séﬁct%&.froﬁl theZtdu &n@ﬂtlﬂgsof antibody
8. 10. 2C-  Ser, 14. 4C- Ser, é) 10. 3C
8. 102?',2@@210@ 378 @-w 1920,21211:@1, 84 08K, 9708, 9.14.4,8.10.3,9.7.2,

0 144Kk s 358, B Bk 1T 07000 14

conpi®xS.14. 4h€@4y9.<1hALSEr,cﬂ.%(ZaSer,amI:b.a-Set @10.3em4) 8a0.3FG1 and
(b); rﬁfcl} the antibody of (c) wherein the heavy chain
and I9|1é Lichai n CDR anino acid sequences are sel ected

fromthe sane anti bgglyge];
an anti gen-bi ndi ng pgrt Fo%ht @er eo?ﬂr{gﬁﬁhezlg%@{)‘?’%‘a?%l’CDm
bi ndend/DBB, ofihentbedit setectadtfrdio the grompcisesting af: aatibody 252, 88,

he. NaGRhorof LAt i Aot ST Arof B ar E g Riing0.7.2c-

of tRer bgawC- saaerloqfc 88, saotst@edw seleGh asly &r@m t914.4-CG2,
roup consi stin ant i body 252, 88, 100 .

2.7. 314 1 Ce209. 12 48e1,0. 4.2-Seg, 8L.10). 3+Ser§170 &@EM QlﬂzBFﬁl and
8. 1093,46?:37 2, 9.7.2C Ser 9.14. 4C-Ser, 8.10.3C- Ser,
8.10 972062 97ZCG4 9144CGZ

9.14.4-CE4, 9.14. 4- cHehe a&;%d?-o&%?nse% -allibady SRdin of (a) and a light
8.10. 3-C#, 8.10.3FGL and 9.14.4 b) a I1ght chain

con‘pF]ilaéﬁlﬁﬁf H¥& amino acid sequence from the beginning

of the CDRIthrough 'd?ethg Q&lb%fd?/to?fﬂ%?elﬁfth tai{hb@'g%ﬁ%gg?fd light

selected fromthe group consrs

88, thin ChRainoZicill @qudncd?fre bele@ed frofilthe sBméd @nt'BtE)dy
9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C Ser,

9. 14. 4C- Ser, 3C Se 8,.10,3-C&x, 9.7 2-C&2, .
9.7.2-C4, 9. 11&4Aé@1°° mll@nﬁ%wor %, 2l gon-Bgnggroytion thereof
Ser . 1B sy binds .CRrOoferch 40 o ARy Bedd, 4CL

C) t he heavy chain of (aj and the [igh In of (b);
or WO 2005/ 030124 P@T, /&J&@}Ddh&)@@@@ﬁndmgtbeanhaawldcsh@lmce from

o BB bR Rl P B ORISh e ot

gggggﬂétlwr?ay sélBEtbd Bdih BE grdthl BastRigst Aditeay LERIBS, 100, 3.8.3,2.7.3,
L. 120% 9.14.4], 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,
8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-CG4, 9.14.4-
Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 and 9.14.4G1;

b) alight chain comprising the amino acid sequence from

the beginning of the CDR1through the end of the CDR3 of an antibody selected
from the group consisting of: antibody 252, 88, 100, 3.8.3,2.7.3, 1.120.1, 9.14 41,
8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser,
8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-CG4, 9.14.4-Ser, 9.7.2-
Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 and 9.14.4G1;

c) the heavy chain of (a) and the light chain of (b); or



to claim10 wherein said nonocl onal antibody or
portion conprises: a) the heavy chain variable domain

W@ Yip/030me00 aci d sequence, w thout a signal sSPCUESNE4/029390
of an anti body selected fromthe group consisting of:
anti body 252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41,
8.10.3F, 9.7.21F, 9.14.4, 8.10.3, 9.7.2, 9.7.2C Ser,

0 14,3C 5o, 1038 Sinef W Py i 1 i

9. 7. Zi®etqueBeetQradsehRted fréin Ik Anfd@htib8dyl0. 3FGL and
9.14.4GL; b) the.light chain variable dormi n (VL)

amno acid sequeq1F3 wi t hout a |gnal % of an
anti body sel ected rné‘?ﬁolC}Pé‘a]g%@B y%?@gﬁl H@{l portion according

gnab{%g(%éﬁmzﬁ? h%%l&l sllgpr?ﬁﬁ’ c@or?al a%t1b70rd§ OT %01%1%9 é:@)lr?np%&ésgefl

9. 14 4C— Ser 8. 10. 3% $behea8y1;ﬁa1ﬁ vﬁﬂqle domaid+(8ED), amino acid
9.7. % L4-C&R2. 9,14, 4- , %&441 e

o 7 Saggce, Bitlgits el scaucixs, ol Tdpibady il tropidhe sroup
9. 14eé}f§ﬂs,t1n§bftahﬁb6®29@ B 10 @'893599‘5793“1912@1 6ak 4ang16.5
VL anmino acid sequencé of (b); or d) the VH am no

aci d998ahenthd. . 1q.3)9. 3R0.7AE-Sar, &ﬂﬁ’r AE-Scacy.80.86efirun® £0.3-CG2,

an | BT GBI S PLECG TR ot 5105 s

Consg.30/3A0GAS8.1@3F@1 aﬂdwnamm@e conprising the am no
acid sequence of SEQID NO 2, without the signal

sequence; b) a poI ybe pﬂliedﬂéht@%? Vasiahlp quﬁéﬂllaﬁ\’hbara@pdwld
S€q u?é%]gtgnc% ‘5V1t§(§9 %sn enc\@I 6#&9&”&1&1%%8}( %él&'?éad from the > group

seque € conprising am no
sequecmmtlﬁg of: Sﬁixbd@m S&QOOM B8130017. 3‘,*1&29]199&4 41, 8 10.3F,

SN o S R £ 0T AT IR S B o e
sequgnoee g)ggzp@wag.hsltg;f, PLEDo11% 38 09 3645 10.3-5er

sequence 0 wi t hout™ the si
sequenos:Ce &UDSFGB@MZQ 1PET1US2004/ 029390 f) a

pol ypepti de conprising,t am.no acid se
ID NO 22, without ¢ ehgqgﬁﬁml?e ?F@Ben%)&gc) and the YL 3mino
poI yg@@géqﬂl@nmf,) $kNng the am no acid sequence of SEQ
NO 26, w thout the signal sequence,
d) the VH amino acid sequence of (a) and the VL amino

acid sequence of (b), wherein the VH and VL are from the same antibody.

12. A polypeptide selected from the group consisting of:

a) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 2, without the signal sequence;

b) apolypeptide comprising the amino acid seciuence of
SEQ ID NO: 6, without the signal sequence;

c) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 10, without the signal sequence;

d) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 14, without the signal sequence;

e) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 18, without the signal sequence;



h) a pol ypeptide conprising the am no acid sequence of

SEQ ID NGO 30, without the signal sequence; i) a
w@oiogpaped de conprising the am no aci d sequencECDUS208EQ9390

ID NO 34, without the signal sequence; j) a

pol ypepti de conprising the am no acid sequence of SEQ

ID NO 38, without the signal sequence; k) a

pol ypepti de conpri si no aci.d sequence

ID NO 46, without ga%c{i ?ndggc&}}%%%g ﬁ]%)angno adld sequegce of
pol ysggtmﬂﬁocgmitmumetdi@aage RenR¢i d sequence of  SEQ
ID NGO 50, without the signal sequence; m a

pol ypept i de conpr i sEhg RAeRtilo eompliting theuwarne acif segEmpe of

D Shosh N8, b d S gRRleaiemuence: 1) @

conprl no ati d sequence of SEQ
ID NO 58, without hh&l}&jlgfbphdﬁecﬂﬂpﬁbiﬁg the)anéino acid sequence of

pon tide conprising the am no acid sequence of SEQ
I\Igﬁgd@ NGx ?’ﬂ’dﬁltthquﬁg“ §$eq§%‘%ﬁ9ence p) a

poI ypeptide conpri Si)ngaﬂdigpegphé@orﬂéﬁs%gsﬁl@éﬁﬂﬁ@aaﬁ seqileie of

ID NO 66, wthout th

pol ySEQt]DdIﬁOcﬁﬂrpmﬂmumgletsﬁglahanum@cl d sequence of SEQ
ID NO 70, wthout the signal. uence;

pol ypeptide conpri sPnd A% eﬂﬂﬁi‘ﬁﬁo W%@&@@Hl&%a%ﬁ seqggpse of
I D NGEQAH N BQQH&h&uh&e%h@ﬁﬁéeqﬁ@rﬂ:‘éence s) a

pol ypeptl de conprising the am'no acid sequence of SEQ
ID NO 78, without khe milyeatidsequeninies the)ansno acid sequence of

poI y c ri.si ng the am no acid sequence of SEQ

b PR RaF ISt et el nce: o)
pol ypeptlde conpri sing HilOorasrisinS 8QWaEC &l seqBehde of
ID NO 86, wthout t)he Iisdlﬁgﬁgl seqlﬁlgﬂrlmegDS WO 2005/ 030124

PCT/ SERJDANG? 68 9uithopt thesignabssanents; conpri si ng t he
amno acid se q uenc emgfa s %5)@3 ? %l%l?sr?rl%ﬁ metagl(?ﬁl(ﬁ ﬁél@ gerﬂuence of

si gnal sequence;
aci dSEQd]])eNOESQfW1ﬂﬁﬁQHealgﬁ@ segdence] t hout t he si gnal
sequences n) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 58, without the signal sequence;

0) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 62, without the signal sequence;

p) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 66, without the signal sequence;

q) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 70, without the signal sequence;

r) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 74, without the signal sequence;

s) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 78, without the signal sequence;

t) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 82, without the signal sequence;

u) apolypeptide comprising the amino acid sequence of

SEQ ID NO: 86, without the signal sequence;



X) a pol ypeptide conprising the am no acid sequence of

SEQ ID NO 98, without the signal sequence; and y) a
w@oiogpaped de conprising the am no aci d sequencECDUS208EQ9390

ID NO 102, without the signal sequence. 13. The

pol ypepti de according to claim 12 conprising the am no

acid sequence of SEQ ID NO 30, w thout the signal

sequence. 14. The pol ypeptide . according.to claim12

conpri sing the ani nﬁg MW?BG%%%@%‘FE@E@WWWS%{GMC of

Wi t hgHb DSOS bERAkhoE BiaNsRI _seh?_enc‘é; pol ypepti de

sel ected fromthe group consisting of: a) a

pol ypepti de conpri s pdigpepitie complising thguatise agifl seq@ege of

I D it hout. t he .si gnal sequence; b) a
pol Slgg&%o&bcgﬁ’p‘?]it@uﬁ&w@%@a MG Yei d sequence of SEQ
ID NG 8, without tRe gbeRpEptRRGYAMDESIngEhe @nino acid sequence of

pol ypepti de conprising the am no acid sequence of EQ
| D Ngiigll@, NGk %thuﬁgwssl@ﬁbwqg@we%b; d a

pol ypepti de conpri S#ﬂgaéﬁ@}e@ﬂﬁ@&rﬁ]@%@nﬁ&%ﬁﬁ@a&ﬁ seq%%%e of

ID NO 16, w thout seq
pol ySEQLIDANOC 00 rigiongthelséenanseqaermei d sequence of  SEQ
ID NO 20, without the signal sequence; f) a

pol ypepti de conprj.sing the am no.acjd seqyence of EQ .
D X0 o A R SR i Gprmprising (e dmino
pol y L AR GOSPRE G hep, RINBE: BE kidnAGPYERAEE Of  SEQ
ID I\I%‘fqgggc,ﬂl%&nthoﬁéglggq%??ﬁal ggtqtgenlgg; h) a

pol ypeptide conprising the am no acid sequence of SEQ
ID NO 32, withéubhapudypsptdaiccontingiocdaim )2 eomprising the amino

pol ypepti de co i S he. am no, acid sequence of SEQ
'D Ne T SEIeis HohO P Qr 5 B8 e nend 8885 030124
PCT/ US2004/ 029390 j) a pol ypeptide conprising the

am no aci d sequenk @oBipepticQelebteli@ontithe grbiipheiksistihg of:

signal sequence; k) a polypeptide conprising the am no
aci d sequence of  SEQ 3 pYIKRSPde compriHpg therapEng pgjf gpquence of

g:gggg@oﬁb; 2, PRhYRTR! Lg% SQfRhési N9 the amino acid
b) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 8, without the signal sequence;
c) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 12, without the signal sequence;
d) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 16, without the signal sequence;
e) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 20, without the signal sequence;
f) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 24, without the signal sequence;
g) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 28, without the signal sequence;
h) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 32, without the signal sequence;
i) apolypeptide comprising the amino acid sequence of

SEQ ID NO: 36, without the signal sequence;



SEQ I D NO 52, without the signal sequence; m a

pol ypepti de conprising the am no acid sequence of SEQ
wOo DoBIgB0126, wit hout the signal sequence; and nPCEUS2004/029390

pol ypepti de conprising the am no acid sequence of SEQ

ID NO 60, wthout the signal sequence. 16. The

pol ypepti de according to claim 15 conprising the am no

aci d sequence of SE

| D NO , W thout .the.signal
sequence. 17. The IMﬂe&?géﬁﬁ%P%ql%thF@“EP%gﬂﬁi%quence of

CONPEES IMONDN 24, AR t@%ﬁﬁlaﬁf‘e@% fiee of SEQ 1D NO 28,
wi t hout™ the signal sequence. 18. A nonoclonal antibody
or an anti gen-bi ndi ky amelypeptide pamprising thieatmino acid sequence of

specki.j _hind F erein said anti body or
anti 5%9(:@ Iﬁé g%’ ‘%@ﬂ%% Si%]gwﬂ‘?)erqlugrécf’ one or nore of an
FR1, FR2, FR3 or FAjam pilyeptide safp@dieethelaniio acid sequence of

anti body sel ected fromthe group consisting of.
ant i BEQYDNO: SBgvithogpthesignaBseqpencey 1. 120. 1,

0 7 20 ser, o 14, 4 PolmeDde cdtnprhin 1t agtind pdld sequence of

9. 7. SEQGD NO: 36,2willoA tHR. sighalisdGGanceQarit. 4- CG4, 9. 14. 4-
Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-C&, 8.10.3FGl and
9.14.4GL. 19. The hBh&P il rempming hsdyning add gpgrgnee of

to cgﬂgr?gilNo\!\’@Qr\%itﬁbuﬂ Qi kdadyceconprises: a) a

heavy n amno acid seguence that is at |east 90%
identical to the heavy chain am no acid sequence of _
monocl onal ant ilGdthe REDepBS; accoBiing B®.Baidy, 1 PcopBising the amino

L 1ud et A R Sl o 0,

0.3-C&x, 9.7.2-Cx, 9.7.2-CH, 9.14.4-Cx,

9.14.4-CA, 9. 14. ypePtide ZecdRting . cllm3t5S&mprising the amino
8.10. 3-C4, 8.10.3F or 9.14.4GL, w thout the signal
sequatié sequars Q83 NO: Beyithepidba sighazoauasye.a | i ght

chain amno acid sequence that is at |east 90%

monocl onal - ant i 5gay oby AR RiBTLAR 45HaaRgHaREDon tereof
1. 12hat speBificdllhind8 MLQ'SFFwhereih @idantibody orantReddiling portion
> 1 BewbobisSaoiabic &b S el b Bhecoot

9. 14, AnCG4, - Sy ,
.algt}@ selgct%% ﬁ‘%&él% (gﬁo%g.oﬁ;@%{lg o@mi!tﬁ)o%ﬁtsgf 88, 100, 3.8.3,2.7.3,

8.10 , W thou e Signal

sequéne;l, Biddy, & He3hOMRIIF Adi, 8t0iF09dcd, @. 52 Sen el 4ofC-Ser,
(3) 819316 8905633 223959 75 G2 PHPRTEL. 14 a4, 9.14.4-

Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 and 9.14.4G1.

19. The human monoclonal antibody according to claim 1, wherein
the antibody comprises:

| a) aheavy chain amino acid sequence that is at least 90%
identical to the heavy chain amino acid sequence of monoclonal antibody 252, 88,
100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-
Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2,
9.14.4-CG4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 or
9.14.4G1, without the signal sequence;



20. The nonocl onal anti body or antigen-binding portion

according to any one of clains 1-19, wherein the
w@2aoeposiizal | ysi ne of the heavy chain of sai d panusivod929390

or antigen-binding portion is not present. 21. A

phar maceuti cal conposition, conprising the antibody or

anti gen-bi ndi ng portion according to any one of clains

1-20 and a pharmaceuticglly .acceptable carri 0
The phar maceuti cal Eg @@1 %ﬂﬂaﬁ?‘cW% AFBENGRH, Eﬂé?W%Fﬁ§904

ant i pRedcdl $o tHNREL m aft{Hol acld sfééEer@ew BRA¥cI8nd4nftloddr252, 88,
8.10.3F. 23. A method for treating a condition

sel ed€@d-§.4.57 S 1g-bupl4 ebRIDSR AG2TF, KA 3103, 9.7.2,9.7.2C-
Cynadane 14 PG GReh D PECORERT A fteroh e can

ar t hpilti4sCGrubehl haseard. noider, 8. BNBLSaE 8t 19.3-EYF08I10I3¥ G
other arthritic condi tions, sepsis, septic shock,

endo?dﬂﬁé}sﬁ@@RmWQ?&#ﬂdﬁﬁﬁﬁﬁF%éﬁsepS|s toxi ¢ shock
syndrone, Al zheiner, Hé ﬁ@a&?f%halﬁta&rﬁﬁ@ ac&? géri%u%hceaw%} and the light

ast hma, adult respi ratory stress syn
mal achain amhrocavidcsquuémerd(ly). i nf |l ammat ory di sease,
silicosis, pulnonary sarcoi dosis, bone resorption

di sease, oste 0Si S e si.s, cardi nd renal !
reperfusion i n?@Q@’ nfl?ﬁoﬁ’:%‘@t%l ody P’E)?fg’rgﬁpg’%ﬁ RAPfipp gccording

di abgt £, on8loAllaid§ 1-100FhertRARE CORrmAb 199151@%? the heavy chain of said
rejection, |nflannatory bowel disease, Croh

di seansbody ot antigendinding pertien iymdtpirgskert. scl er 03| s
muscl e degeneration, eczemm, cont act dermatitis,

psoriasis, su ngij A phﬁ‘ﬁ%%&ﬂ cﬁlpco os}tfoﬁggc{fﬁpgl}fs&ggtge 8Pt1body or

subj ect, includi'ng*a hunan, r|S|

adm sitipesbinting porsiah dcc&iﬂ&lhgt‘d anyrbﬂé&ﬁ“téldhlﬁenemaxﬂ a
t her apeuti cal !h]éy effect ive anount of the antibody or

ant | BRHIBESICALY #SERtADIS CBRF-eof according to any one
of clainms 1 WD 2005/030124 PCT/ US2004/ 029390 20 or the

pharmaceuti cal »§0ofR hﬁh&@u@&? 96 1(§Ipoméﬁrrpﬂewﬁérein the

clains 21-22, wher sald anti or portion
i nhi mittbwdmmﬁnodmnahamﬁ MCSMnuB’de' m.hbdr &10.8Fai m 23
wherein the condition is rheumatoid 25. The nethod of

claim23 or 24 rej e _antibody utilized

nonocl onal ant Iﬁm grﬁf'ﬁ?ﬂw} £8.°P dlg'ﬁné?le@te‘iﬁmﬁ’lthe%oup
A ne¢dietitihgof ﬁﬁlﬁﬁisl ﬁﬂ)rﬁtlé thuetis, HBlogheE hoRdyldiss REFGPE.,

a carcinome or a I{?gggoma In a subject, i ncluding a

humesyndesng heimagoid tisgout trawg A rdirdisi nipetloartlaritis and acute

tsﬁgjr vftig @né %{Hep Q%t?g co%ﬁﬁ 109§ %61%19 %epn[g: 5%8512 e(r)uri]otoxw shock, gram

negative sepsis, toxic shock syndrome, Alzheimer’s disease, stroke, neurotrauma,
asthma, adult respiratory distress syndrome, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoidosis, bone resorption disease,
osteoporosis, restenosis, cardiac and renal reperfusion injury, thrombosis,
glomerularonephritis, diabetes, graft vs. host reaction, allograft rejection,
inflammatory bowel disease, Crohn’s disease, ulcerative colitis, multiple sclerosis,
muscle degeneration, eczema, contact dermatitis, psoriasis, sunburn
andconjunctivitis shock in a subject, including a human, comprising the step of
administering to said subject in need thereof a therapeutically effective amount of

the antibody or antigen-binding portion thereof according to any one of claims 1-



according to any one of clains 1-20 or the

phar maceuti cal conposition according to any one of
w@b@sos0124- 22, wherein said anti body or anti gePchUszb041029390

portion inhibits MCSF binding to c-fnms. 27. An

isolated cell line that produces the antibody or

anti gen- binding portion thereof according to any one

of cR@bnthe ph@thaceutidabediBpositicRberdg tolahgBhe 6ha@hisS1-22,

said anti bod&/ or said antigen-binding portions

t her ¥8fremxgid aptibody py porfige ifwbits Mir@F -t 0 cl ai m 27 t hat

produces an antibody selected fromthe group

consi sting of. j . . 2, 7.3 .

1.120.1, o. 24 oo £ olaiErs ol edhaifor s eumatoid

9. 7. &thrgisy, 2C Ser, 9.14.4C Ser, 8.10.3C Ser,

8.10.3-Cx, 9.7.2-Cx, 9.7.2-CH, 9.14.4-Cx,

9.14.4-CHA4, 9. - Ser, 9.7..2-5er,_8.10. 3-Ser, . . i
8. 10.3-CG4, 8. 35 e aiod Stslaif 2o 24 wheriindie pifihedy utilized is
t hat moh@gortah ents-MIESEHENABoAES. 40 SB@UONg@as one of the
foregoi ng anti bodies. 29. An isolated nucleic acid

nmol ecul e conprjsing a nucl eotide sequence that
encodes the he#yyd BRBA [9f trepfing asplid Rnmrsueings pearcanon a

t her @@findifia bR 1ymbdiOfta 1 Q%P@'g%irﬁﬂldﬂ% %Lgnq%ig icgﬁfyﬂ%gﬁ she step of

portion thereo an ant acco
of ciddaiinsteting Go sa3d subject det amtibodyrpr a1BigBE biddendwtiti6h thereof

aci d nol.ecyl e according to__claim?29, wherein the
v ecSPgHE thar pye CEsBiiE20 & e hiaisPutpeLemepasition according

SequUBRRT ond 3 O Sabnucl eiceacid . .
ol cen o aes S e ARG S8 i Phnging geytion

cel inkipipM-ESHpindieg treefivs. according to claim 30 or
the nucleic acid nolecule according to claim29. 32.

The host cell or.di t lajm 31 conprising.a ,

nucl ei ¢ acid zﬁcb?&é’é%?@fg%ﬁ%b@%%&%{8d‘ﬁ°€g@v Bé’rtﬂggﬂy Indptigen-
nuclendingportdonthepdiflacdingdd By diteof diARS 1-80& te BbavdThain or
ant |1§§19y or antigen-bi ndlq%gwgortl on according to any

one gt gham psard angrhodgar s igeocbindingmitiogs thereof.

anti-M CSF anti body or antigen- binding portion
t hereof , conprigsi . I Q0 t I cordi ng.
: tﬁgc%guﬁé%dc&ghﬁggg gﬁhgl;fang?Ctﬁ%t pg? yees %m%lbody

to claim 32 or I ne
undeelestail frab] the gomgh donsissngelt antthody @52,1&8, 300,8.8.3, 2.7.3, 1.120.1,

ant i I t - hbj ndi rtions. 34. A nethod for

i RieaR SoE b REs P ibs  hal SapR ik Al § 103,

bi neber, 1301 0\-G85, 9GoNRH25 HD-£02, 648RSCEE, 9. PM.41CBHY 7 Ner

a non-human transgenic ani mal that is ’
9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 and 9.14.4G1 and an antibody that

has the same amino acid sequence as one of the foregoing antibodies.

29. An isolated nucleic acid molecule comprising a nucleotide
sequence that encodes the heavy chain or an antigen-binding portion thereof or the

V light chain or an antigen-binding portion thereof of an antibody according to any

one of claims 1-20.

30. A vector comprising the nucleic acid molecule according to
claim 29, wherein the vector optionally comprises an expression control sequence

operably linked to said nucleic acid molecule.



capabl e of produci ng human anti bodies with M CSF, an

i mmunogeni ¢ portion of MCSF or a cell or tissue
wezpse3deng M CSF;, b) all owi ng said transgeni cP@RUSENN4/029390

to nount an imune response to MCSF;, and c)

i solating B |l ynphocytes from said transgenic ani mal .

31. A host cell comprising the vector according to claim 30 or the

nucleic acid molecule according to claim 29.

32. The host cell according to claim 31 comprising a nucleic acid
molecule encoding the heavy chain and a nucleic acid molecule encoding the light
chain of an antibody or antigen-binding portion according to any one of claims 1-
20.

33. A method of making an anti-M-CSF antibody or antigen-
binding portion thereof, comprising culturing the host cell according to claim 32 or
the cell line according to claim 28 under suitable conditions and recovering said

antibody or antigen-binding portions.

34. A method for making a human monoclonal antibody that
specifically binds to M-CSF, comprising the steps of:

a) immunizing a non-human transgenic animal that is
capable of producing human antibodies with M-CSF, an immunogenic portion of
M-CSF or a cell or tissue expressing M-CSF;

b) allowing said transgenic animal to mount an immune
response fo M-CSF; and

c) isolating B lymphocytes from said transgenic animal.



