ANTI BODI ES TO M CSF [0001] This application clains the
benefit of United States Provisional Application

60/ 502, 163, filed Septenber 10, 2003. Background of
the Invention 5 [0002] Macrophage col ony stinul ating
factor (MCSF) is a nmenber of the famly of proteins
referred to as colony stinulating factors (CSFs).

MCSF is a secreted or a cell surface glycoprotein
Gi'sui ide bond with a toral mol scul ar mass varyi ABMIHMUIN
from40 to 90 kD ((Stanley 'E.R, et al., Ml. Reprod;sso

Dev., 46:4-10 (1997)). Simlar to other CSFs;—MECSFis
10 produced by macrophages, nonocytes, and human,j

tissue cells, such as . chondrocytes and synovimmmmmmMWHNWM|
fibroblasts, in response to proteins such as
interleukin-1 or tunor necrosis factor-al pha. M CSFG00002*
stinmul ates the formati on of macrophage colonies from

pl uri potent hematopoietic progenitor stemcells

(Stanley EER, et al., M. Reprod. Dev., 46:4-10
(1997)). 15 [0003] MCSF typically bind to its

receptor, ¢ f rn" s, in order to exert a biologica
effect. c-fins contains fj I | g domai ns,
one transnenbrane donaiﬁ&hﬁgﬁﬁﬁéﬁﬁfﬁﬁﬁggg{lular domai n
with two kinase domai ns., Upon. M CSF _bi ndi C

't < 10080 nhiampliaton eias for best afnitr biates Psoyisional
b i _ Pfigedyovisiond
Sav; BpRlCH oz, 12 Sebidhiber RO IBYD ) ¢\ HALD9, Lhe

an i nmportant. regulator of the function, activation,
and survival of nonoc\Baskgromod of Hedagentibnnunber of
ani mal nodel s have confirned the role of MCSF in
vari §0002fli Maseshage nelony stirgulatisg fatoi (V-GISFNid 4 inembBAYf the

and cancer crophages conprise y_effect I .

. R pral RS st P, B el (Usr. Mcspisa

i nfi kdokérbd 8a kéll R&fé&@gg&@g@;&ﬁ e¥ptiSfedd fAH8 sMbERistBitat&joined by
with the extent of underlying joint.-destruction.

|k\)/+ CSF,&%WMM Eﬂt@dn%l_ecaﬂarmll@sse/arm&amozodto S]Odflhli(Stalﬂey
o TeRSRYAEa) IR e B0, SRR RERIRAL wicsr i

10 nepariuted by matiophiges] thotdtitesyald inahrdiolrdt ¢iksietdetls,isqeh as .
into 5 bone destroying gsteocl asts, and enhance ) )
pr o- FhAndzesyigsang syBoYI fEhroblaststin 5¢sPoRsFcA Profgins such as interleukin-1

cyt obf’ﬁitﬁdrtﬂémg%ﬂ&g&ef%l?f;a. %?gﬁ%{ﬁgﬁ}?}% E}% %ﬁaﬁ&f#g? macrophage

chenot axi S and seconda
exanpbleniet foat piaripotent enhdtdpisheticpropenitoastent cetlp i(Sanleg BR., ef al.,

Mol. Reprod. Dev., 46:4-10 (1997)).

15 [0003] M-CSF typically bind to its receptor, c-fms, in order to exert a biological
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-

' fims, 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



agal acti ae soni cate-induced experinental arthritis
nodel |ead to enhanced pathology (Abd, A H, et al.,
Lynphoki ne Cytokine Res. 10:43-50 (1991)). 10
Simlarly, subcutaneous injections of MCSF in a

muri ne nodel of collagen- induced arthritis (ClA),
which is a nodel for RA resdlted in a significant
exacerbati on of the RA di sease syrrptorrs ( Canpbel |

Fur t RiEresPage iR iR bis temishivn 1o flobe L G die e the extent

to RAfuaae 'g%gli%int@HﬁtﬁichBHLNECSFS&ﬂ%g&oﬂﬁ‘yar&ilﬁ)é&h?@)]e rheurnatoid

basal M CSF serum concentrati ons 15
Am Jompbxmnocyl@én%@mﬁszs (booilysts, anrﬁ endcéhphal eatisnacts on cells of

‘; g :m i g@%?ég&awoﬁ%qe h‘fﬁl {(‘)tp%nga{}%?l{) Is,]urvwa} gpd differentiation into

séve I‘bohy dedtrogiigadatebelasts, ﬁid%i&&ﬁce@ﬂ'o%ﬂﬁnﬂt@b}t Ml fidttions such
nmouse nonoc¢l onal antlbod&BCa npbell I.K , et al

Leuk 3BBtoxEayssuperps e prodiention, plgage%wwhwnp@sg@@d St:@ndary

canc &k okdddHrodc 0
anti sénse |r?%oﬁgf§| g(fc))t éBﬁlﬂgﬁs’upp PE%HS es qgrréﬁl@{n %’\%{rﬂ Fﬁptococcus
enbr ypgalaciaasdnicate-anducedexperiaegrathiisis imvdsi lesd tbyenhanced

( Sy el ASE AR IR %, Domplories Criglanen 10:43-50 (1991)).
$3: 5%1?&% 4ub R8s mj&@lgﬁg MV#@EF o Qﬂiuﬁﬂf WibdEI &L agen-

and its sequent actlvation of nonocyte/ macropha
i s i ipdicedarthritis (£1A)mideh i5fa niodelderR At miselted ihna 31gmﬁcant

w ok Pariefon SEER AR RN Bntortr (rmulel ol . Louk. Biol

dest 168€144MS 02 00T)). tFithefth bR, MBS rfice that are m%l/:l?l susceptible to RA
gl onerul onephritis, Kawasaki di sease, and

i nf e@ps gther pyioimrnans disanses have/elaveied pasa) 84-GiFcseneh abentrations
§5 I (YWlpleﬁ 9 aY Uo}’c?thof q'39'2r§§t2%'?3f99{1®3 ftﬁecrlﬁglﬁ'es%% For

sinmilar 16 facrdphades and aré "re
M CSIénd@enwsfMdﬁ%iF fh ﬁlﬁﬁtaﬂmhgalmanassd@l’tﬁisﬁ‘atb@ By aetboiffcant

F.in, ttge initia ;@Fes of osteocl ast
rrat u.f Uctipn iy the sevedht oLstabhshed disqase By, MsESHawutralizing mouse
05t e 9dridzohA Afibod (CanigbellANE. el RO 5k '6B01H420 (2000))

medi at ed bone loss, 1 n'the fofmof ocal "bone€
er 0sil05] aMih respest ¢ Edneen inhikition af t:olony gimulating factors by

28 e St el B P ety B bryonic and Soon tumor
def oxehdgrafts infiibe by @E@lerﬂﬂuﬁgﬁﬁﬂabﬂ thage—mé’cﬁﬁt‘é&‘ﬁw bcakd&n

bone fractures and i ncreased alit
uni qédeypdipsseiBehs padl., WC%R%GT@SGZSQ&%Q% @ne)).

f Ki '
modol T RGREPREERE (0% Al wa ¥ SSlal BBt
dest monocyte/mabidphbgds is HRFdrtant i ¥ BurBBért IS aR Batéd) O ddition to

%) 0 rate in other fornms of destructive arthritis
and cancer, the other examples of M-CSF-related disease states include

osteoporosis, destructive arthritis, atherogenesis, glomerulonephritis, Kawasaki
disease, and HIV-1 infection, in which 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.



such as psoriatic arthritis, and could represent
venues for simlar intervention. [0008]

Post nenopausal bone | oss results from defective bone
renodel i ng 10 secondary to an uncoupling of bone
formati on from exuberant osteocl ast nedi ated bone
resorption as a.consequence 3f estrogen deficiency.
In-vivo neutralization of M CSF using a bl ocking

he OR8Y | (SRR i b dbe n e ST Sk fock] irarostons

I €S Ofndirhéxe d@ﬂﬁbetjﬂﬂafaﬁdﬂéﬂoﬁﬁo?&@ﬁﬁ ik A35ajbM A6 REd B%blem in RA.

ovari ectony. 15 [0009] Sever |'i nes of ~evi dence" poi nt
to alkeermpequenessofthis bonedsss mﬁludmmmr@@mases fumtlohal disability,

Er aune Bt iR of Bobd Prar MR BB Re b OB ety

5n adshertiabfr estoddlastb@peanand érprribrAnl ldeke df@tu@ éﬁbfetié in
M CSF, and this_is further up-regul ated by exposure to

oxi cAnBal mpqelyof asthaitis sugge gbrogates josR desteetibi.nGimilar

accunu%%ﬁwgcr gqi?g%eto ?L%ele 3 oea{%&g's qquéféfetﬁu %"N%anhnﬁs

aor tsuch aopdoriafic artlwitis, prp cailé rgpréscoicfenteefor simite intervention.

hi t diet 0010]. I n_ bot
e AP PUl 2 cheDaierk howa Bpscream s BpR eiePave bmsiremogeling
10 CSRcorfi4By @Sl RRotimgRE®0nd R0 FoRT éx%ﬁgllahlzc?sté@cfagt mediated

| ocal macrophage accumul ation, activation an
pr olhome resorpdionzs @ @mqngme)f wbtrdgen ldefieten@n ﬂ'n-m‘vo neutralization of

gl ongr r.ot ei nur,i a. Bl ockade of

th OB Yl B L il B el Banis o seebplpely prevens
r eceth fike i@ dstuoBlast Iﬁﬁhhlfelrsl ﬂfbtthreﬂs%Viﬁ HoRYHsalpEiSn LAE ﬁie resulting
macrophage accumul ation in mce during the renal

i nf IboRedess iyduced by Avariscipavced by experi ment al

1gn '[ﬁéﬁ]a'él)e)\féfa?hﬁéé &ﬁ&&?&#’é@?ﬁﬂa Jeg\géx}g S BYRERKF in

I's an acut
v as cthdrogenes$, aBA i plolidomativointimal hyperpiasi aftamethadod trauma to

ser us co C ns | nv ve the coronar ]
vascBF SRl AT Sriar 511 et et erpi lesiognhave been shown
Ser UMMl eV g is el Jeﬂ feilatell 1) &bBLIRE d Bhidized

acut e phase Kawasaki's di seas
f ol |lipapradein. Blockasterad M—Gﬂf"t smgna&mg awthrousitralizing c-fins antibody

0 I eI I t.i s
2Dt 0k B eDurm B of Mperaliaetentfarmiptis i i gortc rootof
el depb ﬁ)dﬁoféhi]@ﬁeﬂ_mérﬁ'rﬁﬁe RBfhtaif@CoPPhRaGe digf i | trate
the walls of nmediumand |large arteries leading to

cl i APRHNl  Jadedueepipsrimiental pnd human glomenilonephetis, ghomerular M-CSF
str [ he.5 active
BB S SE AT Dl atin,
pr felsaenmonfand @hglfafaﬁdn b.@d/&lﬁﬁelﬂé W‘mctlh@ pXwsiteo fPdrhatQRr injury and
mat t t
25 n p%otemugg yBlgEkaltd% 0%5\2 C\EF S1gl,nr;.h¥§ %fauanaarntlbody directed against its

receptor c-fms 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



| esions. [00121 M CSF has been reported to render

human nonocyte derived macrophages nore susceptible

to HHV-1 infection in vitro. In a recent study, 10

M CSF i ncreased the frequency with which
nonocyt e- deri ved nmacr ophages becane infected, the

amount of H V nRNA expressed4per infected cell, and

the 1level of proviral DNA expressed per infected
cultgéf. éOOlB)_CJven the role of M CSF in various

di sedE@ENCH Wit ingavengrs immpneglobuin. Kligskehatthniis (GCA) is an

desi iaMfm (s .a.critical need. far,
therépeutlg&g%%%gk#égiggﬁﬁpgéﬁpggpgén%§UWWKEVnGﬁn¢HECGHSand
| NVENTaotbpHagexlinfiltdie thervedls b nedien bha farBE MYErlR eading to clinical
i sol ated human _anti bodi es or antigen- birnding portions

t her &8FSSHgRoCS et imnofudg lipdugs and sirelee sr@siarmtvhreeriaboausion. The
asM Gefive MVSRERRLSSE %@T%ggﬁoﬁﬁ%gﬁ% s\giﬁrf?c%h%gﬂg%graege%ce of

ant i body or portion.

pr ov ictpaatef devetsorfpnairoptmgs dedved inflamenatdte neRutyrs vALSE Piscular
Iigh%wﬁpain, the variabl e regi ons thereof, or
antigen}ﬁinding portions thereof an anti-M CSF

ant i ipeol2] OM-CBEhA teeRfd B yerel! :
antigggy? anti body cﬁg?gﬂg?h5§#§§§1e rgg?g%y@EEPE%%

t he MAGEIPhRLAS IosUsdeptble to BIVH infeedbnentizandn a recent study,

A bl e. ier. | i
B oo Eotth6el AEREBERRY itf Mitctiprodits-uh edampronbuges
anot berancanfrersdihe asiotht KBV RN A eﬁﬁ&feb&d?ﬁgﬂﬁneé;?({]docgg, and the

di agnosti c agent. Diagnostic and therapeu
are SVEPLproNiral QN4 pxpisesed pesafactedneulture. cer t ai n

enbogy t 83 kA re used in a e
t her gbgggp i g}éﬁd;ﬁe g@?g g?ll -ng 9§ﬁ Ao aHe U EEEees, Aymethpd fog iphibiting
or pMe(CShtactvipwmistdesindtde. di sease or condition. [0017]

The | tion also .prqvid net hods for treating or
¥ o LORAE 883 R 8rfeal gocst Roa esansuic ant- Meieh antibadics
such as, but not limted to, inflanmation, cancer,

at her ogenesi s, neurol ogical disorders and cardi ac

di sorders with an effective anount of an anti-M CSF
anti body of the invention, or antigen binding portion
thereof, nucleic acids encoding said anti body, or
heavy and/or |ight chain, the variable regions, or
anti gen-bi ndi ng portions thereof. 20 [0018] The

i nvention provides isolated cell lines, such as a
hybri domas, that produce anti-M CSF anti bodies or
anti gen-bi nding portions thereof. [0019] The invention
al so provides nucleic acid nol ecul es encodi ng the
heavy



10

15

20

25

30

and/ or light chains of anti-MCSF anti bodies, the

vari abl e regions thereof, or the antigen-binding
portions thereof. 25 [0020] The invention provides
vectors -and host cells conprising the nucleic acid

nol ecul es, as well as nethods_of reconbinantly
produci ng the pol ypepti des ehcoded by the nucleic
acid nol ecul es. [0021] Non-hunman transgeni c ani mals or
pl ants that express the heavy and/or |ight chains, or

anti gen- bi ndi wm?wmm{oﬁn“ - M GSF
anti bodi es are also provi The present
R R PR SR AR LY M ! ARLSREL AR
binding partions theremf thad specifimaly b hltmuiyl\rqIOCSE and ac%ts as alt Il\/I-CSF
t. bi ndi n ortion reof that specifically
anta%?w' ga?r{& If\%p@ﬁg% W%%&Wﬂgé’l%ﬁﬁm%tl body or
(0056} I TR n Mt A oRREHHHE For 8615 Béilﬁ&gs dofh 'ﬂn—:lhea erein

sai d anti body or hport| on pos esses at t one of the
S

and/pp lighhdhaig, ﬁzeopexab gggmm) mbnepdsmantlgﬂmnlandmfg portioad thereof
an e AT slbolt ¥Rl ol Bl Gptcding Hogribdte anibedy

cha1ﬂ1@>9 vmhams re g@ﬁﬁl&b@bf iheaflventidn SEe@Blel iMishoh fmEtGe OF
c) binds to MCSF with a KD of 1.0 x 10-7 M or

Phaqrfe@guﬂcauy aperptable errrier: dn gertainfembpdimeutCeire eimmsitiors 10Y

h
may Hrth & it flp afiinicdigbEne W e ¥ o oot e Rh Gy ngf
dlagpostiu aganmdhlagnbsng ahd) thekapentic thethokde ard d]sozlﬂgdldé@ bk/}

fr nent bI s binding to.¢c fins an i nds
invep 111811?4\%? P%Iggosmonsmrmwénn #éhﬁme@ﬁaally

effeé’HVe' aBiHi‘x‘At §ec¥9sa§f o ¥reaf 0 ?x’é‘z%rgﬁa % t ﬁ%ﬁ&q&l&ﬁ jon,

hereof that specifica uman
[001ﬁ'i) n Gaeoh‘eﬁnﬁan talsb@dqw@eS]mcitth&)ﬁor tmating drgeeventingla nariety

of ekt Lo bk, PN o bl o or
atherogenesis, neurologlcal disorders and cardiac disorders with an effective

amount of an anti-M-CSF antibody of the invention, or anﬁéen binding portion
thereof, nucleic acids encoding said antibody, or heavy and/or light chain, the
variable regions, or antigen-binding portions thereof.

[0018] The invention provides isolated cell lines, such as a hybridomas, that

produce anti-M-CSF antibodies or antigen-binding portions thereof.

{10019}  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.



anti gen-binding portion thereof that binds

specifically to and inhibits human M CSF, wherein the

anti body or portion thereof has at |east one property
selected fromthe group consisting of: a)

- cross-conpetes for binding to MCSF with an anti body

sel ected fromthe group consiasting of: antibody 252,

88, 100, 3.8.3, 2.7.3, 11201 9.14.41, 8.10. 3F,
9.7.2lF, 9.14.4, 8.10.3

9. 14 hepregent ingeritip pfovides anxg%o Stsfers EO@mPnis digglosed below
9.7.2-CH, 9.14.4-Cx, 9.14.4-CHA, 9.14.4- Ser,

9. 7. Znd3@Hicatd Wh3hSRumbersl034034, 8. 10. 3FGL and
9.14.4GL; b) conpetes for binding to MCSF with an
an

ti bod sel egt e
88, 100y 3. 8. 3CI 25171{“3’9‘[H &Qﬁ%ﬁﬁﬁgn‘?““ai m’g&‘ %Jnstﬂgé’%g portion
9. 7. AhdreofthitbpecifiGallybifds ® M-CSF.9. 7. 2C Ser
9.14. 4C Ser, 8.10.3C Ser, 8.10.3-CG2, 9.7, 2-C2,
9.7.2-0G4, 9.14 4 9. 14_4-

Ser, 8.10.3-Se “’é‘a’é@f’mélg% gy of pRGen;BipfpdE portion

c) blaﬁd&ding td Bmamhemﬁ s antibollly GBpoifion PosstREds A0 kst one of the
selected fromthe group consisting of: antibody 252,

gg, fobowimggrepertiesy 3 1. 120.1, 9.14.41, 8.10.3F,
9.7.21F, 9.14.4, 8.1§. ﬁmd?tc?h&na&se%ré’é&é@foms of M-CSF and
9.14.4C Ser, 8.10.3¢ Ser. 8. O,

9. 7. In@fHranobduhdAsaforns @fMAC&F;c:Gat 9 14 4 Ser

T 003 S8 1l Ll R Rt 100 s

~sane gréat@haits s’#lﬁchbﬁsifoﬁ@mcSEer’-OSFt he gf oup
consisting of. anti bodx 252, 88. 10

1.120.1, 9.14.41, 8.90! gﬁsﬂngC§Frmﬂ9ﬂ.’m°£108xl® Moﬂess,

9.7.2, 9.7.2C Ser Qilﬁaﬁ&éﬂrate(k%sﬂﬁr of20x10'4slor
8.10.3-C&x, 9.7.2-

9. 14sma11@‘,lor9 14. 4- Ser, 9ﬁ7 2-Ser, 8. 10 3 Ser
8. 10.3. 0G4, 8,10 SFG) gt Ruchdy AEESraRthSlroRbbE G chiinen s

(

M CSF with substanti e sane o
anti body selected fromthe group conS| stl ng of.
anti body 252, 83, ThOBuman thodpcloRal anfibody. dr3@rtion accordmg to claim

9.14.41, 8,10.3F,.9.7.2LF, 9. 0.

9. 7. Ze¥erein gid antihedy & ﬁag@e&éﬁ%@@é?dlln%?%%@* gebinds M-CSF
. 7. RV 1P GFM &b, 4~ C22, 9. 14. 4- CG4

9.14.4-Ser, 9.7.2-Ser, 1038er 8.10. 3-CHA,

8. 10. 3FGL and 9. 14. 4G1 7 rmnocl onal anti body that

speci fical |y bi4adé hwnzermongeional autibody 8¢k Iexign gnfigen-binding
sel eGlopod th ?%Bf%gt eQ%ﬁnaI;zﬂﬁldéidﬂﬂcgfr a) an antibody

conpri st ng am no acl d

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-



sequence set forth in SEQID NO 2 and the |light chain
am no acid sequence set forth in SEQ ID NO 4,

wi t hout the signal sequences; b) an anti body
conprising the heavy chain amno acid sequence set
forth in SEQID NO 6 and tg [ight chain am no acid
sequence set forth in SEQ NGO 8, without the
signal sequences; 5c¢c <c¢) an anti body conprising the

No Bt A RE B e SRR, S g 4Ll eG4 4.5
fortlp7ns6EQ 103-862, 818.3-0Gheud.3k0” sdPIrd 4gpauences;

d) an antibody conprising the heavy chain anmino acid
sequence set forth i) Smapates fobintingtadtG withlan antibody
chai ] o u . s r | ,

u ¢ nSIE PR BB YR SRR RuRE e 25238 10 BER 2 P PradRo 1
CONPIBIID.IR) OEHFNeAY W, 8N0i309a1M, 97 2CiSEr, EBHACISRE 8SHL3C-Ser,
forth in SESID NQ 18 and the |light chain am no acid
sequénde-682, {62 R 7St MbA-0G2, il t A4t 4-Ser, 9.7.2-
sign > 110f2. [ Y. hGkng the heavy

chai S P SEe §10CRA, BT0 IR LISIED) | Dina: 22

and the |ight chai ncanbinds tcthd same apitepe ofN-CSH4s 4n antibody
SEQ I D NO, .24, ~wi thout the signal, sequences; g)_an

ant | s@egieégﬁmﬁhgigﬁ@{wamﬁ%%&/ -ea%bqﬁY%ingse,é@Pdg-&l 2.7.3,1.120.1,
sequeneSel oBR! § B JmR 93X d.10.89.7369 a1 8B ol1lagltt Ser 8.10.3C-

chain"am no aci d sequence set forth in SEQ D I\IQ_S?ZS
wi t h&et, 8 1063-61Gn 817 26612 AT2-CA4) 9dd.4abG2hBdy.4-CG4, 9.14.4-Ser,

For R T8 10"RE, S48 REEA B PRERR S ARG 201 o
sequence set forth d)nbialétd M-OSF with subkfah@alty thd§ame K as an

si gnal sequences; i) an antibody conprising the heav%
chai gnabadycselested frae ghecgrewp eensistias Of qotibai(212)8RG0052.8.3,2.7.3,

G L T e

ant i Bo3CGSeRB8iN.3GGNH 8. T1BEGR, ONH-CGlyDNd.42CGA, 9.14.4-CG4, 9.14.4-

sequence set faorth in S | 74 _and the |ight

chal BeR 6 SRl & e B0 EOH PP andii4. 6¥camdse,

wi t hout the signal %qHﬁlﬁQ?oSM-&F%ﬂ?ﬁfbbﬁﬁﬂMche same off rate as

conprising the heavy'chain amno acid sequernce set

. f ort laniantiBidy delecG: frotB thengtou eonsisging of haitivodyr2 512 88c1a9, 3.8.3,

SequenLe S80.1, 9.14.41, 8.10.3F, 9.7.2TF, 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, 8.10.3FGI and 9.14.4Gl1.

7. A monoclonal antibody that specifically binds M-CSF, wherein
the antibody is selected 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;



forth in SEQID NO 56, w thout the signal sequences;

1) an antibody conprising the heavy chain amno acid
sequence set forth in SEQID NO 82 and the |ight

chain am no acid sequence set forth in SEQ ID NO 28,

wi thout the signal sequences; 5d n) an antibody
conprising the heavy chain éFn no aci d sequence set

forth in SEQ 1D NO 102 and the light chain anmno acid
sequence set forth n NO 28, hout t he

signal sequences; nf a?'P%P%PPE)SB?mEBﬁ'Bg Begvy Faatp amige acid
chai geqRh&se fdreh inTFHY BV 8RO SRS arldRhé ﬁghtrbh%%ﬁ?o 'é@d s§ ence set

and the light chain am no acid sequence set fort
SEQ faptiNg SES2 IDW@hB wwithowt thiegienbl sequersesies; o) an

anti body conprising ghe heavy chain id . . .
sequence set forth i %I% &mmﬁﬂ“&%&’ %@wammo acid

chai eecfushé&eafdr&; PSBEQ MO N4 arldché hghtrbhﬁﬁﬁﬂngo B63d séduence set

wi t ho he skgnal sequences; p) an anti body

conpforsh ingSEQ EDANQY 16, atithiont @i‘msr@ah@qwm@équence set
forth SEQ | D NG 8
sg;uenlcg setQ forth$ a@%%b%ﬁmn%géngtﬁ%{%negw ?%%%&Imo acid

Si gnaéquRacHsn fcﬁ'&l intBEQUID N0:i 1804hd the liphi chialigarhine abidaeyuence set

chain am no acid.__sequence set forth in SEQ ID NO 62
and forth iy Sﬁ@@lﬁ@nz%ml%“b@e@@éhi?ﬁﬁ%%et forth in

SEQ ID NG 60, wit h Erﬁ]b%'dg%ﬁhp aﬂalﬁrﬂxmno acid

ant i body conpr|5|ng eavy C no
sequaeenensedet farth in SEQ SSE(@I 0: EZZ\ﬁd e hghtbhahearhmg fatid sequence set

o SO T Rl s, © 1

conprising the heavy C%hﬁ%&%@n@ﬁbﬁ {RERRAGY CRaifi Gnino acid
forth in SEQID NGO 94 and the I haln amno acid

sequesgenseset forth ihSEQ IBENY: 25 M@ the tightwhahwaminplaeid sequence set
si gnal an an haod 0 r|S|ng t he heavy

chai 1° %‘i’r‘ﬂ%’s%ﬁ?”os%% 3ol fBtne “¥EQ ID NO. 98

and the |ight chain lgrrhn@ntaﬁdgl c&ﬁ@ﬁemgehé@éavyfcnmhhmmb acid

SEQ ID NGO 32, wthout the signal sequences; .u)
ant i newn%mﬁ foréh AgSEQRADNG I8 hanlt iCheinAgao acid sequence set

sequne:SeRoBID; b iRl BeNnadtkaibibeghe | oht

chai n am no sequence set QI D NO 36,
wi t hout the si gnal Sig q ae antitsydy comprising the heavy chain amino acid

sequence set forth in SEQ ID NO: 54 and the light chain amino acid sequence set
forth in SEQ ID NO: 56, ‘without the signal sequences;

j) an a.ntibody 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;



v) an anti body conprising the heavy chain am no acid
sequence set forth in SEQ ID NO 46 and the |ight
chain am no acid sequence set forth in SEQ I D NO 48,
wi t hout the signal sequences; 5e w) an antibody
conprising the heavy chain am no acid sequence set
forth in SEQ 1D NO 50 and t3e |ight chain anmino acid
sequence set forth in SEQ ID NO 52,w thout the

si gnal seguences; X) n an d COmpri Si t he heav, .
chain anmino acid se bg‘?y rﬂg‘%&%g% 0 acid
and t fequénoghtt fofthiim SE(Q ]IIDJNQU3 1102 SRAIHRNLAt Si8fin aﬁnﬁ{ot J&ld $tquence set
SEQ ID NO 52, w thout the signal sequences; y)

ant i bioa 18 SBCH NGy 213hi¥lth@‘et\1§16 sigadlisequenees; aC| d

sequence set forth i 70.and,t

chain amino acid seq enc(egnlélg n%qrhsufgnthgté ﬁ%ﬂﬁa%’?" acid
Wi t hosetjuérive ssti fgrthlin SEchE'mNGB 30&1161 the) 1i gt cliditi hﬁﬁﬂ)\/amd sequence set
conprisin chaj n am no aci sequence set

fort F‘h %§Eﬁe%{1ﬁ§ %g ttth"emg'il?dﬁﬁql@ﬁ'éﬁsn ami no aci d
sequence set forth ;N%m

si gnal sequences. 6)[;' nuna rﬁ—ﬁfn%m%ﬂg%%a@ymgpo acid
an arﬁeiqg@we bbtrfdi'thgl SEQt]]DoNO Bhend tfe light cliailh a@irfocacid Sdgiience set
1 [ ti body or ant.igen-binding portion
conprfgtg S%ﬁ]i)ﬁg)a\‘}g %’ﬁg @bﬂ&‘?ﬁm’l‘ﬁfd CDR3

i ndependent |y sel ecpe anahﬁﬁéd}rk%nﬁﬁﬁﬂgtﬁgﬁéﬁg%aﬁ%uno acid

anti body selected fromthe group consistin
nmonocieanerice seftfosb iy SBQID ¥O; 58 @ad tie. @Bphai’n @mo acid sequence set

o 7. 2on i3 SEREING? g0y s pgpess,” ©

8 1o 3 CX, 9.7.2- ananﬁbadﬁ% r&mjythéh&%chmmn id
9.14. 4- CH, 9144% . Serp 0%

- 8. 10. 55ausnee s¢ forih EF@QaIPdN@ ﬂ andhe light ghaimaringtacid sequence set
chai ng Eﬁlﬂ QQ@Z I sel ected from :
the |ight SE ?nan ant |db%gé9 gﬂlﬂg&{u%cefg’r om the group

consi sti ng of:  nonagl mahhhrﬁydmﬂmsﬁfg&heﬁ& 188in amino acid

3.8.3, 2. .20 . . , 1Q, 3F,. 9. 7. 21 F,

9 14. dgqu@ci éeté’l SéQ Ig I’}é{é& 3@(? theg}lghgfclzp@ ggmo acid sequence set

8. 10. :
8. 10. %%%SEQ?HF—QO?’ZlW thoc%ltzhezmggﬁs’gcagu.%%?ei,_ e

8.10. 3-Ser, 8.10. 3- ()ZGAn aﬁtlh@i}&iémprhling the hehvﬂréhamgmiﬂo acid
rmnocJ gﬁ‘e%lce ser}tfogﬁ) %YSB& DN 54 dnd'th hnggl H%JIP a(.)r;ntnlooamd sequence set

t here
forth in SEQ ID NO: 60, without the signal sequences;

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;




that specifically binds MCSF, wherein: 5f a) the

heavy chain conprises the heavy chain CDR1, CDR2 and

CDR3 of an anti body selected fromthe 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, 8.1% 3C Ser, 8.10.3-C®,

9.7.2-Cx, 9.7.2-CH, 9144 Cx, 9144CG4

9.14. 4-Ser, 9.7.2-Ser 10. 3-Ser, 8,10, 3

8.10.3FGL and 9. 14. ‘xbfn aB?bqqé/ecqn?Pgﬁ%ng&hahFPvcycﬁ#am agigo acid

the heayehce 5&iort-bRIEQERRRO: 30 dndRY fgﬁ cifin @R sequence set
a

selected fromthe gr oup consi sting nti body 252,
88, fogbin §EQ.ID NOQ;: 32.3vithoutithe sgnalgsequems», 8. 10 3F,
9.7.21F, 9.14. 4, 81397 Ser . .
9.14. 4C Ser, 8.10.3C Ddp anigho ‘g’cé’“&?@fmggth%ﬁ?"é@m amino acid

9.7. % e@et]férﬂﬂmQ ID9N®466‘3%6 1fhi 6hAin %‘ino acid sequence set
9.7.2- - Ser, CA, 8.10.3FGL and

9. 14. fn@hmSEQtIPeNQntSZ,b\MW%MIg@ége@en@eayy chain of
d l'i ght h f .
E?g \{:Eergi nI ?he hga?/){) aﬁal t&}}p%\r}'d‘%ﬁnp%%ngl}cﬁg:g&dyé%g% #ﬂ%amd

aci d ssqueieaseSonl i SBQADING: 70 and tHeeJ@aalmm RinirfeoAtyd sequence set
r_an antigen-bindjng

10. A npno nal_antibody o

por t | IGHBERSFQOP NOR e, SR heHEry swaeesmF

wherein the anti body c iS5 %u%etﬂ h@.mammo acid
conprising the am no ac g enc tﬁe begl nni

01;] t eeqiieg s¢thfoxh ghSEQdDeN@ 83 a?dh Ehe@@;ﬁ cledin tuminchacad/ ;equence set
chain. o t t romthe group

conS|f§’l’t£l EEQ%]H& ggd‘y‘% es%gn §eueRc®- 3 2. 7. 3,

1.120.1, 91441 8.10.3F, 9.7.2IF, 9.14.4, 8.10. 3,

g 1023 ?:G; Zg' eI The hﬁﬂaaﬂﬁlo?%lonaﬁan’ei@o@ﬁmsﬁ{ antigen-binding portion

9. 14. thel@eﬁaccgrdlngw clzsmrl vgherelassérantlboq)oown%pn-bmdmg portion
8.10. 3 n% .8.10.3FGL and 9.14.4Gl; b) a light chain
conprisitng Yhe anino acid sequence from the beginning

of the CDRIthrough t#e a&ﬂ:dvpf:hatﬂi@mm amd @DR3AAdBpendently
selected fromthe group cqnsisting of antibody 252,
8 8 159¢ected from thesheaVy chain Pgen ptl@dy@elggted ﬁg)nigxe:g:oup consisting of:

3 9 r1,
9 1 A g ch?ri'af' bo%g%?%e%S %g 3}% 33225?1%1 9.14.4], 8.10.3F, 9.7.2IF,

9. 7. 29.064, 8.90. 349 3-2C87, 2D Sép) 944G Se® 814, 3G-Ser, 8. 19, 3FCE2, 9.7.2-
Ser B0 72566, $149:3655H4.8:08, 3174308 o% 2860 3-er,
8.10.3-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, 9.14.4], 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 9.14.4Gl1.

9. A monoclonal antibody or an antigen-binding portion thereof
that specifically binds M-CSF, wherein:



c) the heavy chain of (a) and the |light chain of (b);
or 5g d) the heavy chain of (a) and the light chain
of (b) am no acid sequences are selected fromthe sane
anti body. 11. The nonocl onal anti body or

ant i gen-bi ndi ng portion accgrdl ng to claim10 wherein
sai d nonocl onal anti body or Bortlon conprises: a) the
heavy chain variable domain (VH) amno acid sequence
wi t hout a signal se e C of an amt body. sel ect

fromthe group cons ﬂ??f& 1) Se’ﬁé]f'ﬁ} Cﬁ‘t‘}BCDRl

3. 8. LDR2 Zn@CDRBl&Cbn]an’uBO e‘lébtecﬁfrétﬂ tﬁé:gr cznsgétﬁrg of: antibody
9.14.4, 8.10. 2C- Ser, 14.4

5. 10 29 810064 83, 3760312017938 G5, 1638, 927 051 9.14.4, 8103, 9.7.2,

9. 14. 9%‘7%?}?5& 8%@6%1@@&%@2@3- 57 3%12-%’&3[9 -CG4, 9.14.4-

t he 1C@9. Bh&iOG4 ridadbBer, dgmnBer, 8\Y0)3-8¢r 8A03CCA4, 8.10.3FG1 and
seque @@Qirmthout a signal sequence, of an anti body
0

sel e m the group consisting of. antibody 252,

88, %gg 3 ?434 278 gi'elé,%g %amg @63%3séhe8hé’a9y%ﬁamcml CDR2

9. 14.%@% oﬁalﬂ@tfbﬁdﬁeclsectai from3h EgdUP TodsiRHKFSY; antibody 252, 88,

R AT MR e D

-9 14 SEED. 1£2C ISR, SV, 30iSRe sa). Sic%ﬁqge)@@@f 9(7652 c@td9t1t194 CG2,
VL amino acid sequence of (b); of d) the’V

aci d Skatréitede 994.4-831, 87R-Seére 8NO. 3a$nrn&loée¢64s83h®éﬁ6é and
of ( X@ﬁrelnthe VH and VL are fromthe sane
ant i bod4y ’2. A pol ypeptide selected fromthe group

consisting of: a) a dyothenaibbdieconiiiives & hBskyt dMairPé (BPand a light
aci d sequence of SEQ I D NO %ecvmthout the}IS| gnal (HPan a high

sequéﬁé’@;Ofﬂ)); ar pol ypepti de conpri SI ng the am no acid

sequence of  SEQ I Dpdg'po%hleg;gti%\%& &Jﬁ&eﬁi {80 ﬂlea chén;n aand light

sequence; c) a poly gmno
sequehaip GIIR aRE(p adid Bﬁueﬂ@smseﬂmtﬂd ﬁdimtlse ginad antibody.
sequence; d) a pol ypeptide conprising the am no acid
sequence of

LD NO .14 t th . .
sequence; e) a E@of‘ﬁ%‘b‘%"r“ﬁ'@l ?:‘)gl}PﬁBo gf Ay a{?t}%hgqﬁ%eg gestign thereof

sequenRg&péifically binds M-CSF, wherein the antibody comprises:

a) aheavy chain comprising the amino acid sequence ﬁoﬁa
the beginning of the CDR1 through the end of the CDR3 of the heav;lr chain 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, 9.7.21F, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,
8.10.3C-Ser, 8.10.3-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) a light 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-C@G2, 9.7.2-C@G2, 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 9.14.4Gl1;

c) theheavy chain of (a) and the light chain of (b); or



SEQ I D NO 18, w thout the signal sequence; 5h f) a
pol ypepti de conprising the am no acid sequence of SEQ
ID NO 22, without the signal sequence; g) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NG 26, without the signal sequence; h) a

pol ypepti de conprising the &8 no acid sequence of SEQ
ID NO 30, without the SI gnal sequence; i) a

pol ypepti de conpri si {g..t eam a acid sequence of. .

I D NO 34, without t‘ﬁ the; o gFPgéng%elé\é‘“halM?&?mﬂo
pol ypefd defeertesiressleb@d trdth ﬁ{@saeleaaﬁheocgﬁquence of SEQ

ID NGO 38, without the signal sequence;” k) a

ol ypepti de conprl SI ng the am no acid sequence of SEQ
IIOD NO 46, wit hiduilhe Foneslgpal anslbq@newc@ug@-baldmg portion according

ol y g Efahﬂ%cv%@élh%ﬁgn&d%%l D360 B&%BS §8pakes: SEQ

50, wthout the si gna seque
poI ypept| de conpri sid)gtheltraaytiian aatishle AGMBACY D fami-62id
NO. 54, wi.thout the signal sequence
poI y EBIHe VEONE £ SieRg! seavengsi #@MIBO%W@? thesgrQup
| D NQon&iing¥ M}ﬁiﬂod&bgzﬁjsgﬁ‘éb £EIULHACY. 190.199.14. 41.8. @Eg

pol yp 7|ot| de conprisin no aci d’sequehce o
| D N&:7.2%F, 9w4t4h8d0 % Eré % 9gh2C-See I Bh4E; Sep)S B0.3C-Ser, 8 10.3-CG2,

ol yigeps g&M“g"ﬂgQ@{, ﬁgmtz{‘gg%”bggdﬁ@ﬁg 3 Td"ser, . O Sen 8210.3-Ser,

IOOI y 86l 3-d654; s MO IFE INghdtdIps g o aci d sequence of  SEQ
ID NO 70, without the si gnal sequence r) a

pol ypepti de conpri sitig thmleglamhammawemmmﬁ&mm{iﬁéjd

pol yepey Hiieath skl PR, M sBRES Lo o oy

I D N@ms'oiﬁmgvmft anibody lasz , 889100, 38IUENGE].100.189.14.4], 8.10.3F,

P XS A5 AR 0% RS, ztsggﬁgqr:n sg:gcﬁigqgg;ssig N B, 8103 -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;

¢) the VH amino acid sequence of (a) and the VL amino

acid sequence of (b); or

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 sequence of
SEQ ID NO: 6, without the signal sequence;

¢) 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;



u) a pol ypeptide conprising the am no aci d sequence of
SEQ ID NO 86, w thout the signal sequence; 5i vVv) a
pol ypepti de conprising the am no acid sequence of SEQ
ID NO 90, without the signal sequence; w a

pol ypepti de conprising the amno acid sequence of SEQ
ID NO 94, without the si gnélh sequence; X) a

pol ypepti de conpri si ng the arri no acid sequence of SEQ

ID NO 98, wthout t ue a, _
pol ypepti de conpri si g lpﬂ ‘i?o&g?:q %‘3 aid seguiepice of
| D NGEQ I3 N zmwmoaMesﬂgﬁme sq@eence. 13. The

pol ypeptide according to claim12 corrprl sing the am no

aci d sequence of SE@)| BPRPeRide compriing thheminaacad sequence of

sequw Y/ cording to claim12
conpris ezggﬁlﬁgbttgggghseq enee of SEQ I D NGO 26,

Wi t hout the signal 99queBBe ﬂ&w&ﬁﬁiﬂg{tﬁ@hﬁﬂﬁ) acid sequence of
sel e dpéi\? t he rou conS|st|ng of : a)

pol y;ﬁ;& onWl pfhe pignalfeaernse; d sequence of SEQ

ID NO 4, without t

pol ypepti de conpri S?Egﬁkﬁféﬁg%iﬁeg&grgbﬁgmgggéagw&o %d seguepce of
| D NSEQID WQ:I#dyiwithinet the signil ssqupmeace; c) a

pol ypepti de conprising th aci d sequence of SEQ
ID NO 12, without ﬂ app ali’t“{;eeq?amﬁe@g th§ amino acid sequence of

pol YB@%ID'N@ withbitdhé HenATeenREi d sequence of  SEQ
ID NO 16 V\n?ﬁgut t he si gﬁal @%quence e) a

pol ypepti de conpri S|kr)gaphb'paphdeccoamn$mgethmmum arfid segaéhce of

I D tho uence f) a

pol ypepg’fl d&ﬁp%@?‘%&h ﬂgnarﬁe @i d sequence of SEQ

D NO 24, without tjieapbipaptideedupPehs the aRino acld sequence of
poI ype!otl de conprl sing the am no acid sequence o § (5l

QB N:t5Rowitheytdhe signaliseawsgoance; h) a
polypept|de conpri Si uence of
PolYpert e SO s EOGpARAT AR I SRED &4 e o
SEQ ID NO: 54, without the signal sequence;

n) a polypeptide 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 D NO: 70, without the signal sequence;

1) 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) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 86, without the signal sequence;



1) a polypeptide conprising the am no acid sequence of
SEQ ID NO 36, without the signal sequence; 5 ) a
pol ypepti de conprising the am no acid sequence of SEQ
ID NO 44, without the signal sequence; k) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 48, without the signali sequence; 1) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 52, without the signal sequence; m a poly

epti de conprising the &mokpertderosmiisiecihe gmin pqquence of
NO. ' . ' ., and n) a

pol yg%?%w?r?pwg’?ﬁ{g&?%g@f#ﬁg&% d sequence of SEQ

ID NG 60, without twagolypebtidestnepiizing thé amifiacid sequence of
pol yp o claim 15 conprising the am no

i d ccording t
aci d &%E\E@ W5 wethont the ggnaksequencenout t he si gnal

sequence. 17. The p ' . i al m..
conprising the am ng)by gfp@&@%a@gggéﬂgélﬂég% %ﬂk&hﬁ%@eﬂce of
wi t hosEQ DN AP sitheetfihe signal st§uendeyamdoc| onal anti body

or an anti gen-bi ndi R}g por&i on.thereof . that |, .

speci fical Iy binds NI)C3PONRTRRLS GPIIRIISiPEAE ARtRR 2 sequence of

ant i b N -ND2DRithb @i the SRAR egRhc@Ne or nore of an
FR1, FR2, FR3 orpF4 am no acid Sequence of an

anti body selected fromthe group consisting of. _
anti body 252, 8. Thepolypeptid® acpording, to claim@ comprising the amino

o, 7 Attsdhnde FESER b R-ag ottty deqinde 2

9.7.2-Cx2, 9.7.2-CH, 9.14.4-C3x, 9.14.4-CH, 9.14.4-

Ser, 9.7.2-Ser,143 The p3lypeptideBactbrdihrg@o4]lait. IRcoddokirgtHe amino
9.14.4¢Gl. 19. The human_nonocl onal antibody accordi ng
o ol tithieqtcn of SERD 11 NG, TG RoNBRa Sediensy. o

heavy chain am no acid sequence that is at |east 90%

i dentical to thg, he ﬁlﬂﬁ%@elé&kd‘ﬁoﬁ‘%@gﬁﬁ%%ﬁﬁ@ﬁ f:
monocl onal antibodyﬁd%%, 88, 100, 3.8.3, 2.7.3, _ﬂgo
1.120.1, 9.14.41, 8.#)0.a3Rlyrsptideosampripingitha am@nd &:id sequence of

0. 5. BB N4 Rhrond b g Sl 15 5% S
9.14.4-CG4, 9. 14.4- Sgy a pdlypepti&tomptisit} (e 26iino acid sequence of
8.10. 3-CA4, 8.10.3FGL or 9.14.4Gl, wthout the signa
sequeh@ID NO: 8, without the signal sequence;
c) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 12, without the signal sequence;
d) a polypeptide 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) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 32, without the signal sequence;
1) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 36, without the signal sequence;



5k b) a light chain am no acid sequence that is at

| east 90% identical to the |ight chain amno acid
sequence of nonocl onal antibody 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, 9.14.4C Ser, 8.10.3C Ser,
8.10.3-C&, 9.7.2-C&, 9.7.A8CH, 9.14. 4-Cx,
9.14.4-CHA, 9.14.4-Ser, 9.7.2-Ser, 8.10. 3-Ser,

8. 10. 3-C#, 8.10.3F ? 14, 4Gl, w,thout the signal
sequence; or c) the ] e&\Ps‘P YPRafide eomprasing the Wﬁgée%lﬁnce of

(2) B0 NG Bk b Badesdd seauence of (b).

20. The nonocl onal anti bo or antlgen bi ndi ng portion
according to any onk @fpotypapmte donfrising theeinring idd sequence of

or  arDtQERNG AT R onl B SWORLSEABTISE ccent . 21 A

pharmaceuti cal conpogi LigdRpepRIPEISpriEng IR Althd 5&9{1* edifence of
anti %en bi ndlg& portion according to any one of c

1- 20 MNQ Nﬁﬁ’@utﬁh@alglnyl squensenbl e carrier.

The phar maceuti cal of clai.m 21 wherei. e
anti body i s nonocl on %Fm i Qegomipriiing, agmiq,racﬂsqﬂuence of

8. 10.SHQ MNO/saywitithodt the sighheabuéitedandndi ti on
selected fromthe group consisting of arthritis,

psoriatic arthritis, NafPplpspiide epoprising thegnumeaq1d;secglence of
syndrsg@ t, traumatic
arthr S, r ugéqalkg{hg}l%r [ {g#‘éi %ﬁgggc%ut e synovitis and

ot her arthrltlc condi tions, sepsis, septic shock,

endot oxi ¢ shockl6. Q‘haqmlypeg:ada aoeonimgsﬁosc,lamnbd cconqjmcﬂg the amino
syndro Al zhei eur ot r aumma,
asthr?ﬁggs%fﬂﬂ‘?’}ce é?&qg?g@‘% r‘é’?tP% %?ﬁﬂ? SHEUCDERr ebr al

mal ari a, chronic pulnonary inflammtory disease,

silicosis, pul NDN&hY psBHERH A0 Srd ik 14i RS ¥k ing the amino
di sease ost eoporosi s, restenosis, cardiac and renal.

" eperFihieanencajol SEQ INNGB8swihoutdhe menalsaqumenhr | { i s,
di abetes, graft vs. host reaction, allograft

rejection, inf iSamtoﬁ@f?ﬁ(f\ﬁﬁﬁbﬁf&%eanu&noﬁﬂdﬁlg portion thereof

di sease, ulceratlve coO I'e scPer osi
nmus cl thatdpgafieal bt binds Ma@SEmheremﬁaabhtdﬁdymt aritigén-binding portion

T e s SR BRA AL gt by e ot

adni ninghedy fediQl §8mGhs eb ééh:fgf&daﬂttb% 957 3 100,3.83,2

therapeutl)::all effectlg%hgmﬂﬁt of the g tISbO 73,

ant i gekR0sl, 4l 4, BAOGFoR. TiaTEy 244286309 AR, 3. meneem 4C-Ser,

of clg MBckeR’3.10.3-0G2, 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.

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 or the pharmaceutical conposition according to any

one of clains 21-22, wherein said antibody or portion
inhibits MCSF. 24. The nmet hod of claim 23 wherein the
condition is rheumatoid arthritis. 25. The nethod of
claim23 or 24 wherein the antibody utilized is

monocl onal anti-M CSF anti bddky 8.10.3F or 9.14.41. 26.

A nethod for treating a solid tunor such .as a sarcomms,

a carcinoma or a |ynphoma in a subject, including a

human, conprising t h{SJ tght elhain govinmacid &qmgcqthaisaatﬂeast 90%

subj egj | | din Qrtio

ther eop oA BLIRME B, aﬂﬁé SRS REnRROGOEH apffpody 252, 85

plhar rrwﬁezﬂta ZaA7. a,ohml . b%nlasgoswa 0g.20F09. ?m @mg 309.7.2, 9.7.2C-

cl ai e i d_anti body or antigen-bi ndi ng

por t :1%?7 2 I%éco%} gﬁ/p i héPALED L7 2G63,9.22-Clih 9.14.4-CG2,

i sol ag, 3 y

anti goa ARt e S T PSRl ACREs S0 s e s 1B e o

of clui#dGl, wﬂhmﬂthmﬂgméaﬂywnhamn or Ilght chai n of

sai d anti body or sal% ?$t| |nd|n Qrtions

thereof. 28. The cel ¥ [H&Re }%8 i 1d pequgncerofi(phand the light

pr odugtath a&ﬁmaraudweqﬂemsfggt ed fromt he group

consi sting of. antibody 2 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, :
.7.2, 9.7.2C SH} The mopoglonaleantibedy or @igesdinding portion according

9
o 145285 B {4 Ko, vhefeif i Cuprinif 5iae B he heavy chain ofsad
8. 10. mﬁ@yoﬂa@EﬁEﬁﬁlﬁlﬁbrﬁoﬂ-ﬁﬁbﬁr@m an anti body

that has the same am no acid sequence as one of the
foregoing anti gdl es. 29. An isolated nucleic acid
nol ecul e conpri harmacautieelicqmposigigncsomprising the antibody or

encodgs &ﬁlelﬂaﬁag\%rﬁmmom;ng& &%ng%@cmrﬁ% d“Bﬁ”' on

thereof or the 1ight chain or, an antigen
por t iRbarmacsttierllyscceptabdeeariody according to any one
of clainms 1-20. 30. A vector conprl sing the nucleic

acid nol ecul e i m29,.wh I. N

vect or optional Ty coh‘prl sgesu cﬁlacg?ﬂ)?oe%téqnooﬁl ﬁagﬁq@rl ofherein the
s equentibodyisanaiicionb] dpkie-CSF aaisbdyioe] £iToraki B3F.

nol ecule. 5m 31. A host cell conprising the vector

according to cl 30 or the .nucleic¢c acid nol ecule
oo AR

according to cl4 method for traating a spndition selectest fipmghe group
cl ai BoRdiste BN drftrifis, RoRAt &ifritRCifkylosing spondylitis, Reiter’s

syndrome, rtheumatoid arthritis, gout, traumatic arthritis, rubella arthritis and acute
synovitis and other arthritic conditions, sepsis, septic shock, endotoxic 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-



nol ecul e encodi ng the heavy chain and a nucleic acid
nol ecul e encoding the light chain of an anti body or
anti gen-bi ndi ng portion according to any one of clains
1- 20. 33. A nethod of making an anti-M CSF anti body
or antigen- binding portion thereof, conprising
culturing the host cell accéding to claim32 or the
cell line according to claim28 under suitable
condi20iog fige phatiREAYAcl Gl il ;

ant i gen- bi ndi ng_port?:ﬁgjﬂoglg?ﬂﬁcﬁgﬁgg@%&%%%Crllamg 21-22,
humaVheEe 8416 Aatibagiytar pertion inhibits 4€SF i cal |y bi nds to
M CSF, conprising the steps of a) inmunizing a

non- human tran j i mal- th [ capabl e of . )
pr oduci ng hurra?gg[r?ﬁ:%lo |°gg’ f\?vliafrﬁtzlg/ﬂ%g’ﬁ?mgﬁe SondiHye Hhequmatoid
port iaghrittd M CSF or a cell or tissue expressing

M CSF; b) allow ng said transgenic animal to nount an

' M CSE; i solating B
| yrphocyt es. f1 & Bof o9 06 Gbin 23 ok 2Aatherain tirareibody utilized is
DESCRois.16hb Gt MEC ORMINGY o [D5R b Cagufes 1A and |5

are graphs illustrating t ant CSF anti bodi es
resulted in a dose-rel ated decrease in total nonocyte
counts in mal e26nA maihed for teatingy solztemot sush asErcoma, a

5 ancibicl PR TuBR et B B b Yebanronpriey e step of
counadmimdteringoishidrsabject the %%d}%rﬁﬁ%é}%ﬁ%h%ﬁfgﬁgkﬁfreof
i body 8.°10.3 a

after administration of vehicle or antibo
0, 03ccpramg o any qug/af glaims 4-29eréhe pharmacattical Ganpusitio according

over @X] Sewrh el iqd. [0023],.Fi.gure .
U iy ARGl #1920 el it BipBior it nimdilg pétion
[ 002Bihititsddi+GRF Biadimgdo 2Bmar e graphs illustrating that
anti-MCSF treatnent resulted in a reduction in the

t f 4+ 6+ t ' I d
el o monkeys? (SO IEa bk aiodicet iOHoG or antigen
vehi bindingpotitn thadYf focbRiids & ard oneYf Liairhs 21203 rer{Fé ﬁ%v& "Yhain or

a doge volume of 3.79 nL/kg ovér an approxi ma
ni nulight chaineé sid @ntibasty erseld antigkepirdarg pettionhihereof,

per cent age of nonocytes within the CD14+CD16+ subset

\f’is det er m nedy@ihar. f3¢H a@!:o%&%gqcr) Wim D} tgﬁ%?ocfiiceg an intibociy

selected from the group consisting of: antibody 252, 88, 100, 3.8.3, 2.7.3, 1.120.1,
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 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

' 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.



and 21 after 8.10.3 injection. [0026] Figure 2A nmale
nonkeys. [0027] Figure 2B femal e nonkeys. 20 [0028]
Figures 3A and 3B are graphs illustrating that

anti-MCSF treatnent resulted in a decrease in the

per cent age change of total nonocytes at all doses of

anti body 8.10.3F and anti bofigm 9. 14. 41 as conpared to
pre-test |evels of nonocytes. [0029] Figure 3A shows

data coll ected from experinments using anti body

8.10.3F. [003 re.3B shows data coIIectedfr

experi ment s us% X&’%%&lcﬁgﬁ)?n@“fﬂlgﬁe V%OT[Q‘J‘G%T ngﬁpglﬂl@ 3P or the
I s ant€aidasidanéletd aBHrdiak té BRiRNLdi ct ed amino acid
sequences of |ight and heavy chain variabl e regions
fromtwenty-six_ anti-MCSF antjbodies conpared with

the germine aAfnbredasticelbapserding togtlainhal gfmlpm:pgmducdglc acid

var i r bet

ant i Wé%uge%ggﬁggs an%v¥ E‘éilé ghﬁg %ﬁgleg eaﬁ’é gﬁ%ﬁ%‘%dmg the light
ar e Cimdn ofdreahtibodp ot antigradsinding portldasResrdin@itb 98¢ Bhe HOclaims 1-
changg{I from 30 gernline. The underlined sequences in

each ignment represent, fromleft to right, the

FR1, CDR1l, FR2, CDR2, FR3 CDR3 AND FR4 sequences.

[0032] Figure 42 ﬁﬁi@ﬂ‘fo@é’frﬁélhﬂ%&i‘?ﬁﬁthﬁ dﬁeanm)g{ijy SEﬁ%gen-

am no acid sequence of the [ight chain varia

r egl bindingrpoziian @é@pf Esmp@smgl ctifein@ the 18t @il S8EQRdIHR tdIClaim 32 or

o) b1 af SrbiE o Heln anothie” S4B et prrecovering se

pr edmﬂib@dyaﬁmﬁﬁgea%ﬁdlﬁgguﬂmg of 5 the light chain
variabl e region for antibody 88 (residues 21-127 of

SEQID NGO 8) _to the germine VKOL2, JK3 sequence
(SEQ I D NO. 103§ AFW@@%]f ajmeaTowenapionsl auffhrogythat
of t{RcM ad& acid L%] ue fg the Iight
chain Sarclgﬁj%ﬁe reg?ioﬁg - an Q%%Bg ‘resi dues

21-127 of SEQ I D Nw) mz:)mnnngbaogemrdammsg@n&adﬂﬁalthat is
sequenc E 107 00 ure 4D shows

an a?qpﬁﬁkff&??g@lﬁl “Hl"“&d’?“&b%@ %\Yﬁtﬁz\ll ol 38 &xpRAegendF portion of
t he M-@BF of B3k o¥ Afsuak eg%mcéﬁr anti body 3.8.3
(residues 23-130 of SE to the germine

VKL5, JK3 sequence bBROorg\@id t@@gcmp(aﬁﬁﬁe}l témuneandimmune
shovxisen]g&mg* ﬂ{lﬁgﬁt f the predicted amno acid

seque t chain variable region for

anti body 2.7.3 (restdygsiatai B oc%@fio%&ﬂtr &g&) al.
to the gerrnline VKL5, Jéﬁﬁgegﬁgg%e (SEQ I D NO anim
[0037] Figure 4F shows an alignment of the predicted

am no acid sequence of



the light chain variable region for antibody 1.120.1
(residues 21-134 of SEQID NO 24) to the germine
VKB3, JK 1 sequence (SEQ ID NO 112). [0038] Figure 4G
shows an alignnment of the predicted am no acid
sequence of 20 the heavy chain variable region for
anti body 252 (residues 20- 138 of SEQID NGO 2) to the
germ ine VH3-11, DH7-27 JH6 sequence (SEQ I D NO 106).
[0039] Figure 4AHpRYRPHEICRAPTIONERIE TRE bmm\gg_s_ct ed

am no acid sequence of the heavy chain varia

r6)eg' [(?th%]]gr F%sﬁ%giﬁb@% Qfee% #Qﬁuﬁﬁg%ﬁﬁesﬁ@wiaﬁibodies

sequence
I\IQ eegjed i 125 dos@aditedidgurease 4d todlomendelyee caling imramale aid female

o BB B0 B S5 et i e g

SEQ 4DADKSt D ftRshe el
sequence SEgé?l% NOY 104) 'DW f])?ﬁ"gff'fgé?ce 4J\§1ﬁswgﬂé4nomtored

al i gfiemd aqh@mwhédwcql@aﬁmdmnawuoxseﬁmmeommbmy 8.10.3 at

(1 oo B REART S B et 3P E R v hmromimatey 5

VH3- ﬂ;inut@bﬁmZﬂ JH4 sequence (SEQ ID NO 108). 8
[0042] Fi gure 4K shows an alignment of the predicted
am n9023); o %EFU%@@I?)EODJW}@ heavy chai n variabl e

f(ﬁgl sor esi dues 20-137 of SEQ ID
mé ]o i%?'ﬁe gernﬁl ne - 33, DH1-26, JH4 sequence

( Squnzs]nghﬂdA)zA @aﬂnzB}a:e@r@hsenﬂduaahgmt aﬁh-M-i(mFimtment
of the predicted am ng acid sequence 5 the heav
chai TFSWiedin greductign gh&p@prcgmag% 8§9Di 41@@1@' FF%‘@FYI% 4n male and

20- 1@91 of D,
3, ‘ﬁ‘mé;‘ﬁ?&u&??? aF%%%eﬂa%ﬁi%g“nfﬁ f %Fﬁgi%]a}’ﬁ}’%‘iﬁ §10.3at0,
4M s@\ bk orhmglkymraeduise aﬁlefﬁrMhbﬂgbwnm epmoxithately 5 minute

S0 6 Bon ol e sl eBlBiee S s W o

the QBILM{D]D%-N&M& wdd@etaﬁmmr edbD1b6d Mk, dd ddys 118, 7, 14
[0045] agture AN shows an alignnent of the predl cted

am ndidd; e§§ Qchimgechpn. t he heavy chai n vari abl e

regl@gfél?rFﬂ%H}éi)&gy e8mg)g'§;&§(re5| dues 20-141 of SEQ ID

|ne 48, DHL-26, JHAb sequence
(SEQODU]NCFxgﬂxﬁeB&B ferhO4fohkdysgur e 40 shows an al i gnnent

hai Wi e et e sapntegirasns s gt M. (Bh satmen

2 ARt R DR g ] o
al i cpntibody 8 Oﬁﬁandraadeﬁyédlthﬁi ascoagiate e puetsstlevéls of wnocytes.

??Z;ﬁég%@?l %@%%&gﬁ&%‘% @rhecteﬁ ﬁ?or;}l Ie%)e%e%‘csléﬁg antibody 8.10.3F.

[0030] Figure 3B shows data collected from experiments using antibody 9.14.41.

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.



NO 38) to the germine VH3-11, DH7-27, JH4b sequence

(SEQ ID NO 116). [0048] Figure 4Q shows an alignnment

of the predicted am no acid sequence of 20 the |ight

chain variable region for antibody 9.7.2 (residues

23-130 of SEQID NO 48) to_the gernline VKOL2, JK3
sequence (SEQ ID NO 103). [5049] Fi gure 4R shows an

al i gnnent of the predicted am no acid sequence of the
heavy_ chai n_vari aple region for aptibody 9.7.2 .

(resi 9084l 2Bigyrgsda shaspscsn ghignagent afaélew tted graine acifksequence of

VHB- 14,c 1 : Pordh vaHiBl SE0H ?&f%ﬁ%@é?@%ﬁ’%%e’s;zﬁletdzyﬁggq ID NO: 4)

[ 0050 eF ows-an a nment o
am notoab¢ gersdipedn€d 2053 sedquente (FRQ EDANO: ME&).i abl e

e SRSSY, PR it A SR e B B ol 8 Saence of
163) . thk %i@Rildhal cuHa81AEiSR %ysaxﬁm?air B9 (eRAEesOf1-147Eof SEQ ID NO: 8)

predi cted am no aci d sequence 0 t he heavgli chain

var i alolthe gagilize V.61 2ah8 sepwpco(SEQ I NO:ddBiues 20- 135

o SO, ED U R L5l b S i oot

showsthaight dt@afiieiabRire£ibe fY £fib6dE Y0 Feduaa 10127 of SEQ ID NO:
sequence of the light chain variable region for

ant i bbayo theigermiing Vek?, dybseqnence{SEQFIDSNQ: 167). NO  32)

t@ th r Mgy 3 . .
[18)053?01%%931?%{]%/ S O\Avgs %lnﬁl [ g%ﬁgﬁgg&ﬁﬁ%d %ngagfdé%humce of
am nothadight chaireazbleatgioh folmtibedy §.8@@esiduss 28a3i0ef SEQ ID NO:
regiop . for anti od&kﬁ 0, 3F (residues 20-141 of SEQ ID

NO 3t e e hd 3 gegugrce (BEQ BNO; 14Y)- sequence

( SEQ j 1?.‘: A i fﬁni@ [

of t h!é)@gg(e)d]i: t ed4%?rl1{og§5%]caih§ segﬁ%ﬁ%ﬁéﬁ%w et e %)élgfta%&ﬁence of
chai nthe dightdilatn vargbregion famdntibodly 2.9.37(r&1dueé 2a8i30wdSEQ ID NO:

ol el s ded oot RISBEIELNEE LU0 Lo
an al j09BTENFigafe 4Mshowsefli likhfheAd fiRe prelifktedamias a6id@bquence of
the heavy chain variable region for antibod . 7.21F

9. 7.
(r esi Badightehaimrigblegerion for agtibody ] 120 1 (residyes 2d-1A4 of SEQ ID
VH3- 1% Db G .

{005 6XO: Pt o gifile VoBICHT Seuthl (NG .,

am no[0888)d Bi0te4G > deh@ﬁs7art2 ié%nlm Tz 1ephbdf ibb gi‘daﬁdtgcg imigigeic%d sgguence of
region for. antjbody 9.7.2C Ser (residues 23- 0

bl 15thﬂ%?a\éfzs%%vwﬁge&ﬁp 'rfweanvfzeﬁyz?%@ss@eea #Enk36 qf§E§ ID NO:
1D Ri _ i t

e prdg ) sepnils Ul 19850 24, SROHenal SO BIRSI®), |

var i aj9039] eBigore 416 shew arbalignn®n? oPilie Perdidtedamhoerid sequence of

égﬁlifge %‘ég&fc%@g%@q r?%)géf&én%&aﬁé&r{esﬂ&éé%lgg of SEQ ID NO:
6) to the germline Vy3-7, Dy6-13, Ju4 sequence (SEQ ID NO: 105).

25  [0040] Figure 41 shows the alignment of the predicted amino acid sequence of
the heavy chain variable region for antibody 100 (residues 20-141 of SEQ ID NO:
10) to the germline Vy3-23, Dy1-26, Jy4 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, Jy4 sequence (SEQ ID NO: 108).




[ 0058] Figure 4AA shows an alignnment of the predicted
am no acid sequence of 20 the light chain variable
region for antibody 9. 14.4C Ser (residues 23-130 of
SEQ ID NO 56) to the germine VKOL2, JK3 sequence
(SEQ ID NO 103). [0059] Figure 4BB shows an alignnent
of the predicted am no acid §equence of the heavy
chain variable region for antibody 9.14. 4C Ser

(113653, 2t g0l e ARt o S menc o
| 006%he hedyfhaitVarbRYEgiSh 3 djngm@nqsf(résnﬁwp p64390b#8EQ I NO:

am no aci d sequence of "the light ‘chain varia
r egi of¥) tethegermlinegyu3-330D815260k4 (se@uinde (BEQ ID NO: 1i0).

SEQ ) 60 o,the ger.m ine 7, JK4 sequenge

( SEQ RS F‘ﬂ}zF)%L shiosis 77 APt of B Bdipic g agif seqpence of
of5 t e REAY chhihagiblRGe@i6h EorsRAPSICE12d, 1 gteeﬁu&e?oty:-m of SEQ ID
chain _variable region for anti bZ%g/ 8. 10. 3C Ser

(r esiNQe32)10 thegeraringp1 - 189 Dty 230 nds®uense  SEQJEY NO: hil).

[ 00620 1T Eep T onaE B ey e Petitnd gl seguence of
ani nahetight cheip veiniableabgioh fier Antibédy & DAB freétubedl 229 of SEQ ID NO:
| o N e YekitIrEsoaone (SBRIDNGuLHe (£ 1D

). 1[1)635(:] [BRRRAUN blg}%&n%r%gkgw @Pﬁ@%g %gildqula&uence of

predicted amno acid seque
var i dbé beavyghain vagiablemegibw tyr adtil@lyR. (T2 (fesidaed2B341 of SEQ ID

DriL- 2507 3005 e ermmhis Vs Disiod, Sbaptniene 685Q TR W13
4GG q0046] amigatel 49 SRWs L alighfieRf FdhShRMiced g%i:ﬂ sequence of

sequence of “the |light chai'n variable region for
ant i dbelligle chain-vagableregipnl fiesantiBody3 144 (SEQuELL3-MBH o6 Q ID NO:

13 | Ot AR o LR SRaER oLt Rl 0%

predi[0047 aRigire 4FCihdwsad ulipetetiof tHetedieRd unih@hdld sequence of
vari apl e region faor, antibo

] , dy 9.7.2-C& (residues
20- 138¢ Bgavyrhain varigele region fa5 aptkody. H-# %@Sldnss 20+135 of SEQ ID
1 <10 500 eSRURGE V3RS, DR R 1ybabauenc D0 15380 fio).

sequee4B]of FighteatQ slgiws m:ﬂiignm\zmrdfabé P?Cdﬁ@dﬂiﬂiﬁl@ facid sequence of
tibhpdy 9.7.2-CH, (residyes 23-130 SEQ I D 15 .

3) " 15t Saniriautyien b ritati e IR0 SEQ D NO:

103) .43) @0fhelechhihd 9, 072) T UReRD (SEOIDIROL 164) ¢ he

predi cted amno aci d sequence of = the heavy hai n

var i d804¥91r jgure 4Foshoavstanmdigyment b haQi¢dictedsimine scid sequence of

20. 135 R o e S RIS i Sias gepea o vo

4KK stepvsthezeahlig VR 1 0D,4-18, JR6E dubhct @HQD 864 15).

%.gq ue[8(():560] OfFigure 4S shows an alignment of the predicted amino 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 9.14.41 (residues 20-135 of SEQ ID

30 NO: 26) to the germline Vy3-11, Dy7-27, Judb sequence (SEQ ID NO: 116).




20 the light chain variable region for antibody
9.14.4-CQR (residues 23-130 of SEQ ID NO 56) to the
germ ine VK012, JK3 sequence (SEQ ID NO 103). [0069]
Figure 4LL shows an alignnment of the predicted am no
acid sequence of the heavy chain variable region for
anti body 9.14.4-C& (residueg 20-13 5 of SEQ ID NO
74) to the gern1|ne VHB 11, DH7-27, JHAb sequence (SEQ
ure 4 sho an al.ign

6).. F
of {\ﬁ)@%} I@Fg& gﬂIg Q& HePrsicteda@ing g¢ sequence of

chai
o :ﬂl:aé’u]zésﬂt ggahg ggﬁg%w B éfi&f foeaﬁﬁmgm . iﬁ r%s{cf&‘-és 21129 of SEQ D

VKOLXO Jﬂ@tcsé:qmrmhne(‘smﬂ [DAN@qumS)(SEQGDmp [Fl4;)ur e

4NN ; I' t N t ' i
s ooudd B etk 49 ERYS <8 pusHRoR of Mo o B arpg fid sequence of
apt i eohealy dkaid vaicablé £ an’dﬁﬁntﬁQrd 31 03F éE&iuéQolﬂ1l\e@5EQm
78) to the gernline V JH4b se%aence

| D N&O:Bg o thfgenpblm‘i]i3~r=‘s8§amle2@de4§ ReAusnem(SHQ Ehh@atl 13)

2La|t E@ogﬁ b@ég rg,gglﬁg a@lcdhgn:?l%%ycgqﬁgp%gmﬁ%&dﬂ o) sequence of

(r esitistléght 2Raid Iariatle E@Qd for an¥Bo &)7 LIF ?g%%%]eagimoefsm ID
i gure

app NS aﬁg%e”°e§' 53@%&22@@ TNRo 16D d

5 1 AP A e
82) the ey ghamggn;ai)le/r@otﬂfpr Dhiboa¥ 9. \A"ZSIE-EE(r?dme 30436 SEREQ ID
theNﬁ%é#‘S e strmine e Ll rs T agh Seqtacs (SR T NP 1 15).

vari 8 4%dho@Rlah AR
23-1 %é%ﬁ N 48) ?’ﬁéf?@ﬁ&?ﬁfeﬁs‘@éﬁ&% Seuence of

sequ éhrc@h(i m WEIIM(I)? repig)) for a:mt{o@& 9512 Spu (residBR Ehb&(bof SEQID

?Ee #eavy (E:}ﬁ var| 1?(21252‘%%8 (%QW§ g@ez Ser

(r esijonsT} I‘@gﬂ:@ 4Zchowkeh hlRnniNox oBﬁ))e prédiétee aféioddid\éequence of
VH3- 11, -13, JHGh seguence (SEQ ID NOQ 115)

Fi gurﬂ? hﬁey §Wala4b1%1rqggm1€emn dy Qe/ - e eeF Gﬁﬁdu%rﬁon@G] of SEQ

ot § DG Hlo geifind Vit D3 13, Bleb BRI Ho: 115).
44) t[ﬂDSShe RyglrerﬂlAuPesW alight erstefubspredictid@ntibb MM sequence of
0t el i i e 0 ety TR eidusa-130 of SEQ
(7 i O 1 ST

DH1- 2¢059) I—nglge 4BBrbews SE@hgrﬁnmof ﬂﬁagrcdmc{eﬁ&ﬁﬁﬂlo &'cu(lj seqence of

sequanizay Bin PR mkorRE rep Ay S 4CRat famifieg 20-135 ofSEQ
ant i PDAYO:854) Qo BreEefmlineVisuesDR L2120 48 seqileRke (SEQ ID NO: 116).
25  [0060] Figure 4CC shows an alignment of the predicted amino acid sequence of
the light chain variable region for antibody 8.10.3C-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, Dyl1-26, Judb sequence (SEQ ID NO: 113).




ID NO 60) to the germine VKA27, JK4 sequence (SEQ ID
NO 114). [0079] Figure 4W shows an alignnent of the
predi cted am no aci d sequence of the heavy chain

vari abl e region for antibody 8.10.3-C& (residues
20-141 of SEQ ID NO 94) to the germine VH3-48,
DH1-26, JHAb sequence (SEQ I HONO 113). 25 [0080]
Figure 4WVshows an alignment of the predicted am no

acid uence of _the light chain var| abJ e reg| on for '
ant | b2, iR shayaiaigmenso! Ge postd siige aoiipquence of

Ego'é??n Fi gureﬁgx%é%véﬁgn aﬁ%&gzntl%??ct ( é%% éég ofSEQ

am nolANQI 66 tputhe germoline VA2 d avsequérmie r@SEQrIDdﬁOel 14).

15 sBod] Sy BEH et heminen b predsipl mino gRdgeauence of

senu eﬁl@@leﬁv%E@alhpvéElee]{% n f&lzant{bgg§ 311073- g@"ze{re@messm\i\ﬁl of SEQ

an alignnent of the predicted am no acid sequence of

the | IyMNO:cRatmthe gefmlinesV n48.dnn¥-36, hiﬂb |stmldyce8(SEQ BFSO: 113).

(resi &5?3142%‘ 129 ﬁﬁé} 5?‘% %@%éﬁ%@i}h Irrg g%? %?Céd sequence of

4ZZ sih@\wghaéha@xh V&P egioh fohntiboadioct, E—@Cﬁﬂréﬁd@@ 9130 of SEQ ID
sequence of t he heavy chain variable re

ant oDy 8 ipohe ATl deb 3o d senss (FEQEONOBRD. 08)

" DS "l MR e A B eI BRI b Rid Boquence of

De% | nitltoasy etnth Gafubledeglon oniibedy BODBE fiskies 20-136 of SEQ

ol S SES e i Bt S o1,

i nvenig S %}?ﬁﬂ g[gﬁ]glyg

under Utoggd E?dr %Eg\éﬁo %% [ naré&géﬁﬁg%?cg&ts%e art dsequence of

Furt hthe lightChedis varidbde togoa forantibodyt 9. 1H3-Cantresidues 23 130 of SEQ ID

s u shal L d | uralitl al
e, 121 e e RO, Fglhedtitopl S0 PP 10,

n 0 mE‘ NplosypHr F?dﬂ@ 81 shBw§ aR BREArh &t oftid predbEd kRS U &Ruence of

cel | tissue culture, nolecular biolog

i mmnthecbgyvy ehain vaiableregiondenantibedy 1957 %‘E@W@ﬂ%leﬁ 2611d5 of SEQ
nucl eyrG 5.y (haTi 3 .Nnea(}d3 *beaé“lé @ecﬂl%ﬁg d(s%‘ijj{]%No 115).

herein are tP\ose 3 vvn an

art. [0D68pP] Fifiee nmmmandhgmbml of lﬂ@ﬁpx@&cteh@nﬁme&ﬁm sequence of
i nvention_are generally, perforned accordin

cthv efheilighbrhain varrhle frgian fop aptbod % Met-6142 (g?ﬂduagﬁ 130 of SEQ
descrn?%rb' Y@ﬁie ﬁnﬂﬁé‘?f@iz %5‘38 égﬁéﬁces(gﬁ ﬁjﬁo 103).

ref erences at a e cited and I scussed t hr oughout

t he pfos8ht Fsgme ALLchowoan aligrmsent of ﬁxerpmcheted mdmedc&thequence of

Eggbr g{%d%? anb%gr? &eet{ggl%ln feb%b}lbeo ?'9614 4- C&g (re%ldues 20-135 of SEQ
ID NO: 74) to the germline Vy3-11, Dy7-27, Judb sequence (SEQ ID NO: 116).

25 [0070] Figure 4MM shows an alignment of the predicted amino acid 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).




Spring Harbor Laboratory Press, Cold Spring Harbor,

N. Y. (1989) and Ausubel et al., Current Protocols in

Mol ecul ar Bi ol ogy, Greene Publishing Associ ates

(1992), and Harl ow and Lane Anti bodi es: A Laboratory

Manual , Cold Spring 25 Fbrbor Laboratory Press, Cold

Spring Harbor, NY. (1990), IWhi ch are i ncor por at ed

herei n by ref er ence. Enzymatic reactions and

puri r.di.n

RN f[g(g’)?tlj " g{fg&rg %Q@C&#S@ gg ?ﬁgét]; o‘%‘étfg?ngro&}%&% aming ac18 sequence of

accottipd light etain ivaridbleregidn for aﬂ&bcﬁﬂchlm bsdr (riésri@uda 231138 of SEQ ID
used in _connection wt

" aboRi o) o e ST . e seanense 4S50 IO Jedea
chemigg; a?;?] %d}p £ hpp 'sﬁovgsompélﬁ?ﬂleﬁxt Smg:p%c%é/ted Qrﬂam 10 pcid sequence of

medi Ci n har maceut | ca em st escri
- her eithe hfalVE chéin yariabd¢ feglamoion ammbdg@mMSyr (mmdhes R20t138 of SEQ

yni AB2R Ehie e“?m@aei?yiéi B rbatiuehps BEG D NO: 116)

prep OlFigur 13Ws AR alighM eAted it
of pg‘t)(lwe'g}tsl [OO Thg fgllgig)@meng te@%ﬁmc%%ﬁgﬁélﬁ%%uenceof

ot heithd light ichaih yariabde reginl for betlhﬂddérkiﬁed(mmduds%elaaﬁSEQ D
foll The t |

enconbey B i eBffing VeQ s fixeifens? (ThoRB NEF BT

10 agneonss Efnghr@ GRRMBW& e aRfRh el Df Ble FredlERH Qiino acid sequence of

sequence ol ypeptide may be nononeric or
pol y iR Q?'VYP Wﬁh@f@g@ﬂr#%r refitogy Oc¥ . rBet @esidues 20-136 of SEQ ID

t
or ot 10, B RPUNRRE Y 211, DREHE il SRR SEQ I NG: 149)
or i gi[e07s] ﬁgmre dSHshowslh alignmenat bbthe lpmaékﬁalhﬁlofa@w seqﬁence of
is pot_ assqciated with natu

he f.oll
e ofedigh ¢ Qewéra%ﬂe SoltRLfor AR S 3-5r (Eedues 2129 @f SEQ ID
8% at NO:(42) té ﬁlefg%ﬁﬁhﬂéfV%ﬁe!TKﬂ, é&ﬁ@éfeb @§E<fz fmfmehﬂzgr "

speci es, d% S expressed by a ce froma di
spec i[Q0577) igyrg F T shewsan al@@mﬁnt Dflthe@lrﬂzdn@cd Finiro, acid sequence of

C 9 REBISS R A8 oy B T O ol 241 orSEQ

cel | IDera it6 thel genﬁnﬁewazm Eﬁl-QBIHMBaécﬁﬁmwé (SE®®D NO 113).
‘isolated" fromits naturally associated conponents.

pr ot 494781 ndfigwr 45 bbores aaaligamentid thapredicted amine aci sequence of
EG“ Ut %u;ilﬁflﬁcvb@ib%jreg’dﬁﬁgpﬁﬁﬁbsod % 102000 Qa1 g9 of SEQ

rotein ues nown

[ 008%D NH3a61)Ite theQferthbind Wi 4217, 34 sdqﬁéhoeﬁ(SEQQDNQ an).
anti-MCSF _anti b}%gf/ that has been affinity purifi ed
usi nd0MPESEISYR 4 shomsemahgmlmﬁ@dthma@mwésarrseenc@@equence of

o 7 SRRAEY o D (ol M0 o (B 20,141 ofEQ
t r an3 NOc94)va the. germline Vy3-48, DHl 26 Jydb sequence (SEQ ID NO: 113).
25 [0080] Figure 4WW shows an alignment of the predicted amino acid sequence of
the light chain variable region for antibody 9.14.4G1 (residues 23-130 of SEQ ID
NO: 28) to the germline V012 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, Jy4b sequence (SEQ ID NO: 116).



[0090] A protein or polypeptide is "substantially
pure,"” "substantially honbgeneous,” or "substantially
purified" when at | east about 60 to 75% of a sanple
exhibits a single species of polypeptide. The

pol ypeptide or protein may be 25 nononeric or
multimeric. A substantially Ebre pol ypepti de or
protein will typically conprise about 50% 60% 70%
80% o Yo I s ually .

about oo, SEeOTLY SBER S R e tre BT HRino acia sequence o
Pr ot etha lightrdhain ariableangige fier nyibody 8.16.3FGi (eidids BY-189 of SEQ ID

numnb nmeans wel.l kn ip the ar such as

pol yZIE‘PﬁZam %EPf"éﬂ éc‘gﬁ; rlh‘géeélg?fsceéé*ﬁ@ I NOeil ).

sanpl @og3iol i AW showss 'I'éh'ﬁﬁ ' . .

pol yplgpt i]de 1 and up%n s;@idrlﬁ ng {1 e tgee fc@v’?:lttﬁaémg gflrc]isequenceof

wel | Rpbesvyichaintvarighle regipu forzatibady8. p0BPGL deesidibgP®14] of SEQ

r esol i 1y e _provi [ HPLC or ot her

rreanswv\gﬁ?ggﬁéﬁe geﬁmﬁlﬁg%&&-ﬂ{ gﬁbﬁ gﬂ‘ﬁb%?ﬂP%‘f?P (35Q ID NO: 113).

[0091] The term "pol ypeptide fragnent” as used herein

refers to a pol PEEAILED DESGRIMEEONOFAER O

and/ or carboxy-term nal deletion, bu ere €

r enai Defiigtionziand Geaerdl $ is identical to the

corresponding positions in the naturally-occurring

seque0084] UnieerRhawiedicRBed Serefn %&ﬁ{ﬂﬁan@lrtgchﬁcai £8%L used in
er

Z 6, 8 5 or 10 amno acids long. I'n ot
.&RbodrRRsstien withdhe PregeRt amventipe skall have dhe méanings thhtesds tommonly

20, r . 140,. 80, 90,, 100, 150 or, _

200 gén‘djﬁrgﬁgé ibggh‘?sg 3§ 8;‘1"%%8 1§k Fhrthsy Yriless ofhggwise required

anal dy'coatextsingulaeteping shalf @ERde gl@almas)éa& Plirsl@einiihall include

conpr sgs aclrse ment  that has substantial identity to a
n(gFrPF

porti Ly sReraenciatungs nead insanndesion wath, and techniques of,

| i iae . ad tecni
b?ﬁZFﬁg P4 Pl U n e BoRa, bhftnolbe sRBRF o gonetes
p

éil) ab | rqtggmlaud ?Miéibiatith_éﬁEstry e{nﬂﬂﬂfﬁi'idﬁ‘ia@blﬁ adschibed herc_:iré are those
pol ypept.i de _angl ogs conprise _a conservative am no aci
subs?‘f SR af@l”&ﬁé"é’?ﬁi?ﬂ‘%lth%@'eti on) with respect
to tij6083r Mk nyetRsdsWntl it&3nigRES HEME ‘Presé‘ﬂﬁhQ&ﬁioh%% %e%le{a}ﬁy
_ refera a

are at |east 20 or 25 am no acids.fong, p
| easPeprmegecqrdinggo cogyentiond matbedsovelPRifoveminnthe art iafld as

| ong / . f.ten 15 be as long _as a |,

<Pk ALl s 1 Bkl o o i nd

2orbodismessedthraughoat the pebsenthipdifidtioanmlk ofhewRBIddRAME. See,
bi ndi ng_portion_thereof are those which:

or antigen-

(1) Fé&d ﬁ@b%%&fé §t-1 Melacular ((Gonipg oA &abgrotary Mauat dede Cold
SUSCeRLHPih] ' ' . r, bing

af fi ﬁls{ﬂ;g ?%*r"“y%%?%g‘?é?d %*rés?’ gju°r11& géﬁ%\é E3h T, lg& : 2&3892 g Apsubel
B Opar s o e g apg SrbdteTubitahe Associate
\F,) ar P&?@bﬁﬁ{lgh@ogfmartane %ni‘ibodies: Laboratory Manual, Cold Spring

25  Harbor Laboratory Press, Cold Spring 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 t_hose well known and commonly used in the art. Standard techniques are used



sequence ot her than the normally-occurring peptide
sequence. For exanple, single or multiple amno acid
substitutions (preferably conservative am no acid
substitutions) may be nmade in the normally-occurring
sequence, preferably in the portion of the

pol ypepti de outside the domdi3n(s) formng

i nternol ecul ar contacts. 25 [0095] A conservative

am no_acjd substitution shquld not substantially |
chang®" c}lﬂqﬁ’é“’%lt othesrsarheateal saplypssspharmagquticlpreparation,
seque . . : t ' j shoul d not
al t erﬁt glagﬁl?’i %"S?Fg‘?% @%@%%t@gg?&tnsgkes up the

i muni8g8ejb uThefolloimmy tegms| amibdss othertise ndivated; shalllte understood to

parent sequence. or di.srupt other types of secondary

str uglﬁYchqﬁﬁ’ﬁf’WWS*’c%%% zes the parent sequence. In

gener @og719! Y&é fé%na‘ﬁglyﬁgptﬁfe@ |eh&ﬁnﬁ'£§és9ﬂﬁv¥‘@1%rﬂ%i@igf plkaf::eins, protein
used Iin an anti-parallel [3-sheet. Exanples o

ar t - risegremity e prlyneptide Arpdogseferpatein sequericer A polypeptide may be

struc .ar e ibed in Proteins, Structures and
Mol ec%#%‘gﬁg?%%rcpﬁoiﬁésn%aei ghton, Ed., W H Freenman 15

and (o0®8iny Thé\Rym YolatddR8tkin” “isarafea%?tp' &Qr Pis8lafddantibody”
Structure (C. Branden and J. bTooze, e s.e,?mGar Irand anfibody

Publ i 1§ RiPRfeinNBOlyReRtide oRaibadydbatyy. viswrioffitsomigimar sasrce of
aly &@ﬁ&{x@%ﬁ%dbn]qu f{)lﬁ'%? ﬁ%e‘ fow: e{)gﬁg@]calg?\ogﬁt%de\ﬁql Egturally

i ncorporate erein by reference. :
anal ogssociated companehis thatedcormpdnyet phigy mative sfateC () is free of other

industry.5 as drugs with properties anal ogous to those .

of t %0%51-&@%& peciedris cxBrEsed 8y 2 call Aopep iftrsent species,

conp L i ' i Cgl . ) .
414) @B nofbOEE in RRR! %u@Jéﬁ%é}eﬁhﬁff&at is é’%?mi"gl}% gynthesized

“peptidom neti cs. Faucher e
(19869r;syntbbsizedimc: detlglad systrm diffdréiS fond 82 cell Fd@bwhichritinaturally

ans et al.. .J. Md. m .30: 12 1987) ., which are .
iElﬁcor at%%deﬂ#%er éfoﬂatﬁghﬁg?é%ﬁ%‘g%?%%%ﬂmﬁ%ﬂﬁ%%%ﬂ% ¢ protein
of t enmalexied Be eshdeietl Rubdigntiallg fitk ofda Sciat&Tcomponerits by
nmol ecul ar nodel i ng. Peptide minetics that are

st r ucslplen. ysisgprotgin purigicatic tephniquesardllknoserin the art.
pept i e r ival.e .
Fhor oogeel ol GFssbii el BBG o Ao R BUER-GSF antibody that has
pept Idbkemafﬁm l't}Qﬁn'fﬁ" i eg tﬁiéngl}maﬂlalahyllnﬁiMiCtSiL adtibﬁéy thre]xt has been
r adi p.o eptide (i.e., a polypeptide that has a,
i r%fgm&%e%gwilxbn%%@qtyﬂ <5t g dr irgp pash# Bunan anti-M-CSF

act i Vidupddy Ga6 RUABR hhady, but have one or
nore 15 pe}thl dedlaﬁfbrﬁﬁgges oBi{%ir}g&r’]%gly repl aced by a

| i nkai§@98je| Aqtretdinf orqolytpeptidyr is tfpubstantisily pireg) “sfibstantially

( andmogengHs O “sibsianCedly Bymied” i & Gapsbout SGip 7% of
et hogpedhitiROVEingd1B shdifes@dholypediides nﬁfei&%l}geptide or rProtein may be

substitution of one or nore am'no acids conserisus
28quemeromgrichoramulbmenicn & swbstdniddllyt fuze palypentide @r peotein will

D-1 yst&ﬁl%alll)p c@rhgr?s% a%%utLSd@%,Séo%ho%%o% g’ro9(§3}oa W/W of a protein sample,

more usually about 95%, and preferably will be over 99% pure. Protein purity or

homogeneity may be indicated by a number of means well known in the art, such

as polyacrylamide gel electroﬁhoresis 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.



20 used to generate nore stable peptides. In addition,
constrai ned peptides conprising a consensus sequence
or a substantially identical consensus sequence

vari ati on may be generated by nethods known in the art
(Rl zo and G erasch, Ann. Rev. Biochem 61:387 (1992),
i ncorporated herein by referéhce); for exanple, by
addi ng internal cysteine residues capable of formng

intra ukar. di sul fide. 25 bridges which cyclize the i
pept | E@b fnggﬂenﬂn POYRER o@agnil@?'e?%us%%ﬁrﬁ T§feas to a polypeptide
ant i bidyhalanaieLtdr@eia RhdIet B8bHR)-tehh c

with the intact antibody for spée_),séi; fic a}%églé‘c%o&,gg@gﬁ&ﬁthe

g S ner ¥Mamng pnmoashsegherncaividshica) éo Bk .co:(ies(plaadilng p\déitigns in the

ed. , . cen Press, [N.Y. (1 i.ncor porate

by r eé er gﬁg e Clgg%'ﬁ% §cqélﬁ?(fer &90%%%032‘%%% S‘?&%‘F&s are at least 5, 6, 8
At i gentOoannigld agids bnp0 Th beies eABYdiRRnk ﬂfé%%ﬁxeﬁ% are at least 14, at
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25 [0095] A conservative amino acid substitution should not substantially change
the structural characteristics of the parent sequence; e. g., a replacement amino acid
should not alter the anti-paralle]l 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 B-sheet. Examples of
art-recognized polypeptide secondary and tertiary structures are described in
Proteins, Structures and Molecular Principles (Creighton, Ed., W. H. Freeman
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25  bridges which cyclize the peptide.

[0097] An “antibody” refers to an intact antibody or an antigen-binding portion
that competes with the intact antibody for specific binding. See generally,
Fundamenta] 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 compIementarity determining



conprise a CDRL fromthe |light chain of a first human
anti-M CSF anti body, a 20 CDR2 fromthe |ight chain of
a second human anti-M CSF anti body and a CDR3 from
the light chain of a third human anti-M CSF anti body,
and the CDRs fromthe heavy chain may be derived from
one or nore other anti-M CSP®ntibodi es. Further, the
framewor k regi ons may be derived fromone of the
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Jonsson U. et, al., Biotechniques 11:620-627 (1991); 10
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polypeptide chain, but using a linker that is too short to allow for pairing between

25  the two domains on the same chain, thereby forcing the domains to pair with
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



have specific three dinmensional structural -
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[0105] Fragments or analogs of 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



virtue of its origin or source of derivation, the

"i sol ated pol ynucl eoti de" has one to three of the
following: (1) is not associated with all or a portion’
of a polynucleotides wth which the "isolated

pol ynucl eotide" is found in nature, (2) is. 20
operably |inked to a polynucl%otlde to which it is not
l'inked in nature or (3) does not occur in nature as

part I er s uence. [0112] The term
"ol | g‘g" th paotains of knowe sigersre and/gr fnctjon. Methods

occurtp |1Mt1fy ﬁﬁ)@'e Eljubh&d tﬁ‘é{%ﬁ%ﬂoda%okx}n%g dBESEAR structure are

by natural I’y occurring and non-natural occurri1ng
ol i gdmm(ﬁep@@wlc nkdgé'slen@ Ziﬂotﬁﬁcdléel) des are a

ol de suhse enerall C S ngt h i
b 50 T08 e et BloFOR sBicybesr oo hsed Beieimgsgers to an optial
ase h@n&ibnktasm W fb
ase ]1;gixe ey 17o a8 ﬁﬂiigtaﬁag?ﬂg oﬁﬁ%ﬂtﬂ%%&cﬁé@&h?f imbdractions by

| en gtq?tec@’il gé#tmtmﬁ iR{PEOIRIR @omuamqnsw&gm e bixtsemsod axitrix, for

oI i gongﬁlpeeq{ H(?:% ey ngéggﬁsgfﬁtg ({Pﬂouc ¢ip Bigsepsor 4B, [ppsala,

in tIBwedenahd BistatawaRiN.&) gPoefupbibitdbscriftldns A8k $bRe4d OCSt al., 4nn.
n_can be 30 either sense or antisense

ST. 5@%&% % % 26 (X983 Jonsrontlé reppl: nRiotecknigyesdd 20627 1991);

pgcl |
105 SEHARS. 75,0 AT AR ) o g .o . e
" nodiBiocdrm 1188:268-2@261'994% 20 used herein incl udes

nucl W th d;,fled or, sub; tltuted sugar groups
and ﬁﬁ’tedﬁ 7B terfh oK et i thgsautibEs %ﬂomagklag@@tant ofa

r ef ebﬁﬁﬁutagaﬁ%ﬁy%hggﬁ%cuﬂ i gonucl eoti des |i nkages

such as hosphorothloate phosphor odi t hi oat e,
phos selheriemm éepitopd émhhﬂeﬂﬁaeﬂretmdaaminant capable of specific

?os BRREAEH dy 3t R ot O R el ofoepier npemsingowich

, nidledule. Byitapic &&mﬂ&t@@ﬁi&rﬂ%{%ﬁélst oﬁtcﬁgmﬁ:taﬂ%hcnve*]surface
Am Chem Soc. 106:; 6077 (1984) t e et al

Aci dSTR@E@Es pf mplenyl s BYekBds anrizy ‘agids gt suganside clGincand generally

Dru
ai Sgﬁ%‘p@m | J.Exgég %%@%@tﬁ%@u& ch%ag%eﬂs%%r aspgﬁl} Bsag}?’mﬁc charge
pp. 8HaradiBrigties. Em@itepmmaiﬂe lifdr oot ddpfor@atoiay.” PneStnear

ford. Engl n 1991 10 U.S. Patent No., 5,151;510;
@i Gﬁl 989'%&#? intezagtiopdetwags tagprgiemn andithe dyteracting
the ﬁl&@du%sédﬁ%asoin éﬂﬁbﬁ@y ﬁ{emy r?ﬂf}% Jﬂggl%{ngrgr %%%flo acid

r ef erence. gonucl ot| e can

det e8edugnce CPﬁth@I pmtmdln 4 oarfdimationel apitope, |thewpaiats of interaction
sequ sequences

gcchg% i ncl ude bof h ressi on congrol
©hat SOAE Belghe G A0R R G REtE thet ot B aigrom one
expr gssthen AaPsMtibely &egmcsgémﬁhmy bin® aR Ghtided &H@Qﬁe &ssociation

at a distance to control t ené of Interest

3%r nfonsiast isssil M, preferably <100 nM and most preferably <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 UM 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, e.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
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25  generally comprising a length of 200 bases or fewer. Preferably oligonucleotides

are 10 to 60 bases in length and most preferably 12, 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
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¢ e b TIRIBT Ecsr b, 1) BB LR ks, 6 Ta18 Bngland (1991));

bl yOLE: Pateht Mo, 5,0585 80;TUKIRRNR @hd PENh&0 (085 B Y ciBws 90:543
afflégggto a SO|Id ‘surface such as a me rane, In

hy br §197 P theglisclequresrofovhigxars Srrebyrin@emrasa Hy frefermnt. dAn

5X Qfg’blﬁ % 100. enat ur ed,

fragnentngsa ﬁ%ﬁqgag§%$gggl%§ﬁ§§f H@%??ﬂfzatlon

te n‘p[@d lur ‘eomamyqinked” sedudifech iehsile bot é@m@mmeoh&blcs%quences
Wh at 55C usi a wash buffer of 1X SSC, 0.5

SDS. %‘g"é" tg

SPfiguaus ith dhe gane 0§|mtere§mda:xpmgs1og c@itrcg S&Blences that
150118} inl#gnst Grafa dRRAHCE B c AN B Eenk A Bl st 'I'ﬁ@ t%gl Expression

context of nucleic acid 5 sequences neans t
of reogfrglaequenes? ausadrherein oreangpalysuciedtide Bequehces that are

ed for.naxi,noumcaorre dence to a
s e con 8 c %&n[lg § #gttgtﬂe SXRJERsipnAnd-procesIRg Pa p%:{’]-“% gquenfes to which
| derthey yredipateds Bxpressioy c@ﬁrdl‘é@tﬁueﬁc@st 1h&hLEE a@rg@‘ﬁa{%ﬁ‘ﬁs&:npuon

about . ni.ne nucl eoti des, usually | east
nucl IBB@FI%éem#aw@m StREnQter apd enhmt sapwmeszgfﬁclem RNA

AR 5 DA A

pr efSBbdkﬂe)cyaipldsﬁﬁG mRAUeqdbnced that énﬁ'ﬁfz@trﬂﬁ’s@a{tﬁ)ﬂtéfﬂ&&cy G.e.,
Therlngla{(e a nunber of different algorithnms known in

the FRRYASUS SRAYECE) SeAuences that sohance prateinistabdlity; and when
SequUREIF&, héiﬁ@ﬁéctsXhat eQharlcB &Qiﬁesecrgﬁé% %éé ; %8? such control

sequences can be conpare usin
Bes tspquencestdifftrs alepenutingupnsthe hoéNcﬁgaﬁﬁm Mn phSkGakAEs, such control

2¥er %écﬁuepﬁes geherca:ﬁy 1rt1c11(1:c?e promo’lcjetr errlbosorcr)llzJa.Pbmdmg)site I\z/xhix(cjllu'saggcnptlon
termination sequence; in eukaryotes, generally, such 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.



15 FASTA, which includes, e.g., the prograns FASTA2
and FASTA3, provides alignnments and percent sequence
identity of the regions of the best overlap between
the query and search sequences (Pearson, Mt hods
Enzynol . 183:63-98 (1990); Pearson, Methods Ml .
Biol. 132:185-219 (2000); Pedr son, Met hods Enzynol .
266: 227- 258 (1996); Pearson, J M. Biol. 276:71- 84

(1998311 <hersi «| NCOk por at reference). Unle

b1 hot U181 e e I R B S fTiorplh Baria sfelcacid molecule capabie
par t b€ tthispoftin@gindthePhuckéie atidith WIREEt U8Eken TiRked. Tn some
instance, percent sequence identity between nucleic

aci deBPqdisiratss theatecioe speplesmidnbe, asumgmmm sMahdhed IDNA loop

def a rd size

f oot (i)ﬂrtB %Ng]? fdﬁﬁgogngpﬁg s}%%ﬂe may ge hga}tﬁcg% & Fm othrgents, the
dief auedtomianatimat eemoraﬁ'h&kﬁﬂadﬂﬂ@bﬂaDDm ehtsHayPbe ligated into the
herei n 25 i ncogpor at ed gfg r ef er ence. 119] A

r ef eV BHESIPBE, IhiRme.ermp n@@ﬁu@ﬁé’é‘”@?ﬁc@ﬁp@lﬁbb&f jationomous
ConpteiBationn s8Rt e‘ﬁtlﬂﬁr%gﬁ tt?e&ea% Introggﬁ;c(drkgﬁ', bacterial vectors

referencetoanuc el Cc acl Ing a

sequbmirg 8 baetbriallveigimofaeplicatidn aod episemiagisminhBan vectors). In other
conpl e with its, conplenentary

t d,
seq ugﬂgegt 5 g’fré’ gj[’]tc"lsf(@ B> SORTePiOmak mamealisa NG@OI‘S) can be
10deninitd atedlrﬁﬁﬂ ﬂleageh@ﬁxb @f a ?16 d&ﬁ%ﬁ)gn %IO?I}%C@&{ ?Tl‘g nt?q ngst cell, and

the number of identical residues over e nu
resi @\?@Y@mhé@ed algng With2h¢ hdst getanen Merdos e Béﬂtzﬁh vectors are
i larity

Si m' stanti al s uence Si

V\/nen ltgyorf |d§r§°t I%gu"g ﬁ’ﬂ{rf@?c@ gedio yhigh thexarg W@B’fely linked.
neansmctlhfdctda\é‘lai& rofeired®] heteindds BRBHbAaheFRREBR VeBhEs” (or simply,
nucl goti de i nsertl ons or deletions wth another ?

nucl éixeresaenéreqtefs )ts conpl ement ary strand) there is

1 or RILFY TR RSO bl PlorsBa) sPod Bl ot ecen

I easmlea’_rscanellgﬁ%whlelﬁ%ec@ﬁ%maﬁ@%ﬁ;ﬁéssﬁﬂv@déforhﬁ@been introduced. It

nucl oﬂﬁﬁg bases, as neasured b}; wel | - known
al g ﬁ ¥ “Terembipant @%@hll’ and-keTt/cellBmeai not only
or Gap aﬂﬁuﬁl‘ w&&‘t %gll b@tbﬂé’oethe %Qd'gfe%%' f‘%.lc%pap e:ile %ﬁggﬁg certain

pol ypept i des, e term "subst nti
t hatme catlcmspgq,){ 9agur mesqu&mdm:g gemb:aﬁomﬂﬂertﬁbitb{er mutation or

A g B0 s i
sharellgbutl @siill indQffed wﬁﬁlpﬂh& O0ReTAHERR ‘h%‘g @Eﬂl’t Xs" used herein.

preferably at | east 90% or 95% sequence
mor d0pFBf eFhgiepmiselpatively Iwbml@g%folrecgﬂ%&sm nmanaeto detectably

t et geEes ey R AR R Rond R ipEogmers ercotin

accordance with the invention selectively hybridize to nucleic acid strands under

25  hybridization 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 pug/ml denatured, fragmented salmon sperm



15 am no acid substitutions. A "conservative am no

acid substitution" is one in which an am no acid

residue is substituted by another am no acid residue

having a side chain R group with simlar chem cal
properties (e.g., charge or ggdrophobicity). In

general, a conservative am nesacid substitution wll

not substantially change the functional properties of

a pr obdiAnat o Ky beiasAsokET ! e,9mno acid 20 :
sequences differ from eg::é ot r?gr‘u@%%&z' a S, fellowed by twice
subst VEPRH S ¢ Heing e veehbuffaasfUsnSSC) 6lsnt SHy. SBY alb$Sambrook

adj usg r.ds rect for the conservative

nat u&é%b%ﬁg%saggfgﬁﬁni on. Means for making this

adj ud0hB8]t Bhetend Fberker skill in the |

arLt. See, e.g., Peg?rson%?%%@g E%I gn@]eSP’f‘te’ﬂ%’f:%’G}Pmﬂld

( 199£F9usBees Heans tas pegeant phrestduasrivhen 8 Gkl Sog foul 8faence is
S

si de cohmt | @l ar_chem cal 25 propertie

i ncl u dg%%éaeﬁ tgﬁgf?%d?°£?lggu%m PALespgRdsaice & a sgcand pentiguous

val i sequenee;cTielength ®f sérneh@Ugbhe: -

al i pli‘e%%% o hﬁd.r oxi{l si gle(ﬁlchai ns@ggg%lﬁgnsgﬁdn?%l?ee%wﬁé‘fret"h of at
3) ani-aer CYhRaP APelgotideaaisapily atdeastatuar 48 in0€ledtidts, more usually at
gl ut daktdoutid4 ' [ chai ns: enyl al ani ne,

i rosi ne, gnd ﬁ?%%ﬁéﬁl&gl)y %Z%aﬁéabgpg Birdeqtisdes, more typically at
i Fest dboi 32 maslccsices et phofefublg a: Rhstdhbh S 3 4F Jeoti
chai Tﬁére%f’{%rt iﬁ %gi d.and gl utamc acid; and 7) " 3t§renucleotides.
sul fur-cont arme g idiferent {gesithrey knesmin thadrt which can be used to
met hmeasuhenudTEoHR Is¥@Rieh Vs qaft 10 i.d substitution

groups are: vali ng-?kbgflgg@tgbfgﬁlasﬁgfe’ pofmucleotide sequences can
phenYf maparedusing BASTHA, Gap s Besfighelich ae programs in Wisconsin

al anppe; j I nmat e- aspartate, and
as pgﬁgu“%ﬁ%‘{gﬁ? z}?f)i(ﬁgfaenithcs per Group (G6G)yMagison, Wisconsin,

Ié %% S . . . 1 i
o ek Pt Pl it

di s Aligumgnts an fieRt sequesre idestityanfdke regffs b4 315t overlap

19%2 bt d Db f . A
rodet ooy ek P LRIty (FEaRencpdodgromen gé3 63.95

havi(h¥P®; Pesmsongbdethods wadluBiol. n 35 ]
ol %H RGN ool 1541 Sogienc e R Rymlphods
pol yp i dés;y- 1% % e ; PgargemhuMod Risl, R36:3B4gN9I); herein

2analincorporstel byas erenbl)0 5iidks 3R %?gﬁ’c?égd,‘f@gqi mat ches

sequences using neasures of W parameters for a
var P%@u@[l BEdgrany of glgerithtedre use) ForifkticB Slercent sequence identity
nodbg%@{lhgagi,c [l udi ng conservative am no aci
substitutions. *FOrSCHME bedetsrmanredaising PASTA ogthatsdefault

sucharameti "werdGize Betah i b | n sed with |
def aul t eg‘sra‘aarrvtg,t er ;Z,e gsaﬁlg%%ecmggd \?\ngctt?{tt?ﬁ@"eﬁ?‘b@‘rgaﬁémx) or
to W& N@ﬂkl&ﬂféﬂé@mmem@y PoovidelH TG Verden ki1t Yerein

25betm§@,opdt&§ Yrlelat ed pol ypepti des, such as

30

honol ogous p ypeg[% i'des fromdifferent species of
or gl 8lns Agefebmicesen naclvbtdd seifiRGicO EtboRigds A0 §is %or%l}e%egt unless
otherwise specified. Thus, a reference to a nucleic acid having a particular
sequence should be understood to encompass its complementary strand, with its
complementary sequence.

[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



thereof. See, e.g., GCG Version 6.1. Pol ypeptide

sequences al so can be conpared 15 using FASTA using
default or recommended paraneters, see GCG Version

6.1. (University of Wsconsin W) FASTA (e.g., FASTA2
and FASTA3) provides alignnents and percent sequence
identity of the regions of 2he best overlap between

the query and search sequences (Pearson, Mt hods

Enzyfoak1] 188e €e2mSBubdtdaPs fa¢ »
B ol 150 168 9T0 (2000) ) iR b e A SalBice similarity,
al g oWhemraferRas te 8 ﬁp%iﬂc rgideor Seagment thena‘of J{heanis i Bihie® Bptimally

to ay L ar e nu r .of sequences
from %@er ene iE’Q(H)tlglrt1ei u&ge O?QC n?%?“%sdﬁﬂ’a%ﬁomef nucleic
BLA%d &Spe&bﬁiplleméﬂtﬁ?tsﬁaﬂi) me% hﬁme&%der&q&’e%fc@ Hiekug in at least
%ﬁ)ﬂ}egéﬁ as supplled with t Q rogr ans.
f preferabjy ajfspst abput) 90% rad apge pne{ier@mg%)east about 95%,

Al 't sgdwlg Res. 25:3 2
(193*?‘? Vo B 8y R 5 A STt B e d 0 ga st knovn
conpigetthinorf shquanke gientiiy) huchge FASA A VBIDAS Rlor GaBSds discussed
. abou 16 ami no acid residues, usually at | east about
20 Q¢Fdues, nore usual ly at | east about 24 residues,
t ()} t U abl
YPIRREY A abistio BRKED R, RS Toe A PRLSE ALY, ot

18ontneptife @eqsxemmmb@? CBptmltlJalb{ zlthgnqi:é gﬁcl’(ﬂitﬂiiy bk pebidriBg Gﬂg) or

or era 0 compare am no aci

se g %@@T H?Z%]fg%gga@s‘@%‘ 135 HPPligcwitle theprograme) shavgrat least
" | abrios,d/5% Qxf 80% sbquenbE AR dﬁﬂe?e?aﬂgl ahﬁg.ﬁtd@@r 01'@);\4‘7e gelﬁklgnce

in the antibody. In one enbd
det deentlly.endsnorgprafenablyeat deast 9%&&% paPSD%n;eqlfenae 1dent1ty In

di tt nent
ol BHERELOIBAG Bafe Hsiekns B Riikot ienonl ciffrsyrcepservative

16y ramnike dmd\subbtlmﬂcmsgA. “coBderaiva irdhdadi@ RhRHRIHAY” & one in which
fl uorescent gark r .or enzymatic activity that can

det SLABHDHIBS is é‘PbSE'B%t@r byrenother aming acld yesidue havmg a side
anotchgin resiag 'vﬂﬁf‘&mlfap@nehﬁpaq xr cﬂ{} ﬁes@lrgk, te ?ﬁ%ﬁ or E}é(}rpwglcﬁy) In

t herapeutTc, g., a drug co
nmet lgenerabh cohmtlvn g.rqmd gqm@pﬁbsd&ﬁloﬁﬁadllgioy ﬁﬂﬁfaﬁﬁﬁl)néhange the

in t and used. npl es of
| abefili% %PB?I “ifﬁ t#ﬁm s Vehgre 5‘1’% owaprq 3ming eeid

200, tal dxﬂ‘é\ﬁ
(e. S&h&g B S egglgg%%fv&%g%%%lfl ‘%géi@%‘%a &tgepsement

f | uSPausBeAidentifyanay l(eeadgusteﬂpmds tocbarectfor tHeavohfevdtive nature

h h di sh
ohoSEAR Bhe 51 AR5k D 8 bt 5L SRt o o
phoshﬂiahabeeart Sééhefgl PeRisBE ITENbASTHDK Bist, 283947 @Vglr??‘é)e

G R R L

255 quFdf)@ﬁﬁés it f)gahphatlc side chains: glycine, alanine, valine, leucine, and
isoleucine; 2) aliphatic-hydroxyl side chains: serine and threonine; 3)
amide‘-containing side chains: asparagine and glutamine; 4) aromatic side chains:
phenylalanine, 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.



sites for secondary antibodi es, netal binding domains,

epi tope tags), magnetic agents, such as gadoli ni um

chel ates, toxins such as pertussis toxin, taxol, 15
cytochalasin B, gram cidin D, ethidium brom de,

enetine, mtomycin, etoposide, tenoposide,

vincristine, vinblastine, ¢ chicin, doxorubicin,
daunor ubi cin, dihydroxy anthracin dione,

m toxantrone, mthranycin, actinonycin D

1- dehi$d? 3 editempavalyiea cogbareastvsireplocsmient ipanycchiangs having a positive

tetr (e, .| i i 2 PEOpLangl.ol nd 0 I n ,aRd.

anal oS e PARER15¢ 1R AR aise B BLSEE ot Seiemce

| abel Z56ar4t3a4s @B héryinSpeR poratd By referstite] ALrSmdRpAElRS

to reduce potential steric hindrance. [0127], i

Thr oUPRETVat Y Jerlpreamant Bany shangsdiaying aronnegativayalye in the

" @O j ( : At such as "conprises" or

" ?o%%@gg,l&é'%k%ogg%an érstood to inpnlpy t he

i ncl u9il24] oSequesdesitentity fdrgobypeptidey; tuppiohlly meauesdsushig sequence
not the excl%sion of an ther . 25 integer or group of

i nt egaél,ag/_swﬁe hwiarea Rrptein sig softsEs watchegsequences using measures of
Char aghabdigAkstighedtds/afiths duBdddliond) d@l@ﬁomadiﬂg@g gtlﬁogéﬁ&?ions,

i nvention provides humani zed anti-M CSF  anti
| n anotlhémgeobsatvativetaminderid substititions.pFavinstesceh Giithcontains
ti-MCSE antibodies. ,L [ odi nent s, .hu
\ i -BPEERS S0 pt s e Dprat eeah 5 Bevted iy dxtigt paremeters,
non- hasRBcifiE@RSERRE SrogfinElo, deferthine SequtRMHomoMIRSR sequence
. genone conprises human i munogl obul in genes so that ™

t he ridemtity bgtwesgn closelyaniaied pabpeplidiisesich 26 homolbgols plypeptides
anti - j he i ntion cam.conprise a .
o Aradh el Stork A Kl £ ARG AR, fid » mutein
acid &e@tjﬁl’ﬁ‘@kd_gn GeE Weﬁﬁfh rﬁfﬁ.!loﬂ’blylpﬁpﬁdhl { @éh quﬁiﬁb@ﬂbdl&ﬁﬂﬁe compared
cQnpri Si appa Jight chain, the light chain )

1 atsing BASR Sf’naéefauilfsoréweaaeﬁl eA PEATRCLHS, sge RGN ersion 6.1.

VKOL 210 , ,
VO e M PSR SORSRAS i P it

t he ialigamentsrandtpemehi sghuence fientityefithadgiomdafdherbesisoverlap

Vg TR U auRe S Reergsraaciegs degeticn Ughiods Krsoml Yh:63.98
enbodi1980Y; Pearkbif Methsts MoIERM. G3B.: 1@3L2 18QEY0®P "RAbRESpreferred

one or nore amno acid substitutions relative to the
& ni algerithm Waeteompasiag aseanence of thednwptien énbdatihase centaining a

t he f I - M n. kDo conprises 1. 2. 3

5 g bt e oo o R o g B g progranm

r el at BLAST edpbeiallhe blabtp 0@ ttadsth) usBigy défault parameters, as supplied with the
programs. See, e.g., Altschul ez al., J. Mol. Biol. 215:403-410 (1990); Altschul
et al., Nucleic Acids Res. 25:3389-402 (1997).

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 organismis, 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



sequence. I n sone enbodi nents, one or nore of those
substitutions fromgermine is in the CDR regions of
the light chain. In sonme enbodi nents, the am no acid
substitutions relative to germine are at one or nore
of the same positions as t 15 substitutions relative
to germine in any one or re of the VL of anti bodies
252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41,

8. 10 9,7.21F. 9,14 4, 8.0 3 9 7.2 .9 7 2C Ser.

o 14T et &> FEbpofeibligha daipibdled arbngecid 3 gm0«

9. 7. Dolypéptidd. dfbictinyCidietis iat ¢at ¥ detBetddtbymafifed avidin (e.g.,
9.7.2-Ser,. 8.10. 3-Ser, 8.10.3-CG4, 8.10.3FGL or

9. 14 Sientavidigrcogiaining a flupprscent markertes cazmatigiactipity that can be
ant i by ' e ran aci.d ..

0 BSOS G e AP g o
aht i edllyer c88 be thedapetticre. gy dmgaonihgatdlds tdxinlt Va@Asus methods of

[ d i h f i body 252
o o Bl Ve S bt s o,
sone ExemBRy bFRIBER forll gy uptiaes ﬁ%iuﬁe,cﬁiﬁg.gﬁ%t fibdit ﬁ# € fallowing:
I Vol Ve a aifrerent

or nore of the same ‘positions but

mut aradieisethpes drmadiemictidésieancdl, A1E,i 'BAYS, °26, D4, 31 n, ML, '),

somne senhodi ts,,  am i d _changes relative t .

gor nEERRSRE B HRGT Biagaiings Tnthanide Aofhurs) epramatio labels
B3 1 (e ANNHoreéradisle pdfoxidhse2 BL R4 i i

IR T I B £ i s Jasifeiilg, dlgine phosphatase),

9. 14 chemigumipespenigmarkers, biotinglgreups, predetermihed Selypeptide epitopes

8. 103G . 9 7.2- . 9.7.2-CHA .
o 147 B B ytpraedepalef €5, Kapind oo sequences, binding
8. 10siBesIor secOndy antBodiesSméthl Bindin gloonthids} efitebe thes), Mibmetic

t he changes may r epr,esent conser vative am no_ ac[ a
subs B89 Sehsasgadelininm chelates; towns)suekepsupdrivesis toxim daxol,

i n LG et Rt i 18 : Cif

a p gsrltta%agﬁsgﬁp%gﬁ Q?%lﬁ I?’%n e OPR’%% ég’eeg%%’fl ?’bi{oﬁg E| Aélgc?’set()pomde’
chantpadposideavingsisting, yimblistims calvHicis dBXorubicitt, damicubiome

may bstitute aspartate. at that position. Simlarly,

i f _aﬁﬂlg % @iaagtwmn&ﬂn%ﬂ*&gﬁ@acmoac@@pwp is

seri m%ehﬁﬁ&egﬁyteﬁiﬂe,sélhédébﬁiéoMS,egﬂicQiﬁ_e,f a%fﬁre' f1§ocaftfe
) subst1tut

that position. Consefvative am acl i ons
ar e BioprARelnd.and pyremydqin 280 indlogssartemeitgsdheresf. In sbine

{ gh ' f ti-M CSEF ant.i bod 5
49,0 ObmBABRRE 1hS s RN AR ST A ot YRS denthto geduce
t he poteminl aterid haggaeece of the YL of antibody 252

(SEQ[ID NO_. 4), 88 (SEQ ID NO 8), 100 (SEQ ID NO
12) , 10323] 3Thromeghout thiespergfjcatipn ang clagas) theowg: “cegiprise,” or

5 %%%t@%%c}]gs @m@ef” Sﬂf%%t@d%‘iﬂ’%\%%%%‘jsgd to imply the
9. 14in¢lusisBQf hBtaNd in®pr orfardGp 3f nferd tat 6} thé $Xclulor ofany other
é.SEA?.IDNO 48), .10 9.7.2C Ser (SEQ I D NG 52),1 |

NIRECERN STOWef IfSERKS: 56), 8. 10.3C- Ser (SEQ
Human Anti-M-CSF Antibodies and Characterization Thereof

[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.



ID NO 60), 8.10.3-CG2 (SEQID NO 60), 9.7.2-C& (SEQ
IDNO 52), 9.7.2-CG4 (SEQID NO 52), 9.14.4-CR
(SEQ ID NO 56), 9.14.,4-CG4 (SEQ ID NO 56),
9.14.4-Ser (SEQ ID NO 28), 9.7.2-Ser (SEQ ID NO 48),

8.10.3-Ser (SEQ ID NO 44), 8.10.3-C& (SEQ I D NO
60) 8.10.3FGL (SEQ I D NO % or 15 9.14.4G1 (SEQ ID
NO 28), or said amino acid sequence having up to 1,

2, 9129y Ananf-M{GSE am%od?rof&% A PS%RN ¢k bBpASE uradH lhppa or
substitutions and/or a total of up to 3 non-
consbuman lamsladight chain priam ambinoi acid Jeqnence deriveshiberefrom. In some

enbodi nents, the .light, chaj. 0 i ses, t.he '

R R e R T N
t hejsChESieafin pa b9aGueiant VO 20VRUDI VIQL5aW| ABDET VB3 Z€ne and a
4a0133] I n some enbodinments, the |light chain of the

nt T M2Sh3 amitlicheeng. 18 papsichlas smbpdimentstof threinyprfion, the light
chajn. Of: i nkji
seq%}gﬁ%cgjmgg%e es%lgil%ée;ggﬁeer & g.“ @Iq%mé%fo %%/J@h‘yég?%3ﬁt\{“L5/Jk4’
t hevAYNtIxebaViBBay1 gasnpri se a CDRL, CDR2 or CDR3

31638 hmnamh g RS L CBF SRS harene

9.7 : - 12, eS8 e

9. 1&@%‘%’2’? Ja%%&sfgg%%g%%rﬁgv%&ggé&% ﬂng. nig eid sequence. In
1®. 7s@nEGabodifhehts, theSG2of the 4mti-M-CSH, angbddy eonSuises 1,2, 3, 4, 5, 6,

9.7.2-Ser, .8.10.3-Ser, 8. 10. 3- . 10. 3FG .

o, 115870t L irspie 2ot bstobansTetanyE fo e Bz lmg ayiipo gpid

| €S SequBRck. 3n 6B SRIbSAIMHEs, BRE BPmBFI o theeSubitithticiRFrom germline
and/or a total of three or fewer non- conservative

ami isdndls GDRusgions of thedight ¢haint Insemsrasehndiraents, the graino acid

l'i ght I n of the 30 anti-MCSF ant | C ri.S:

| St B Bl e bR M RS o e
15 ndegsadgiohs yelableas rednlineimanh enChiRhoreIRAe ¥ndf Gbitddies 252,

[ f i body havi Li gh hai i ab
BB 0ohsr 2 1P et Tt B 3o hane e B0 B T2,
VL i I ¢ , o LR -
o A R gt 072 80 455 00 1
nuc gy 9ddi 4 CHd, 8ddldeSeane.d@-Ber, §8.0@.3\Bery BN.3+CGH S. KLEIRG! or

f SE NOS. 3, 7, J1,.27. 3 4 47. T
i 8@14&?&' Fgrerample, i Y ﬁ%@@%ﬁ%@%&tﬁa&; %%P?‘é]@ one or
28 e nfdPRAmirePRid aitdiifdaBas EQApRBS toderRlind fAMHIIRE#YV of antibody

conprising the amno acid sequence of the VL region
sel 881wl dtheran®iBe acidgghstitginns Fo@pared 2o gergiling fowpl in the Vi of

o 7 5 2oniih s he g Ve ity 8. Geome

9. 7 eAboBiments, thetarkiad acil chdngdes atd3t,0n8 of fhofe 6X3he same positions but
9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10, 3-CG4,

8. 10n@irla different mutation than by refenepes antibody. 12 16,
2§ 0, [3&!1] 28111 s’ng%B egl%odﬁg'entsﬂ' M@aoié @ha%rgesﬁlglaﬁve to germline occur at
one or more of the same positions as in any of the V. of antibodies 252, 88, 100,
3.8.3,2.7.3,1.120.1, 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 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



10 [0134] In sonme enbodi ments, the light chain
conprises the CDR1L, CDR2 and CDR3 regions 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-CX, 9.7.2-Cx,
9.7.2-C&, 9.14.4-CR, 9.142%4-C&, 9.14. 4-Ser,
9.7.2-Ser, 8.10.3-Ser, 8.10.3-Cx#, 8.10.3FGL or

ons ea havj

9.14.4G1 [
T AL KR L T A T
subsdubktitutiNSorAPAE@To FerinPhaks Rfink R s sufb%fe thjeo%ne for serine

non-conservative am no acid substltutlons
r egadtdhat positien.neanseregtiak amingacid substititiods ml’dlscuSSteﬂeupra

SequBtid | EVRR sablodonaiEY g 3nth Al ORighh ini-M-CSF antibody

\$H3- ebupridkidthé ,anMrﬂ- ad;& seciﬂdﬁcé’ﬁat ki héheORRRe ﬁﬁﬁloaacx]d'%quence of
JH6, JH4b, or JH6 20 In a particul ar enbodi nent

of tthe Vi entibasty, 25t2r(§Eﬁb1&1/1>TCb KAi88 (SEQ BbN©: 83 di06{SEQ ID NO:

enco %Eé (gg%ll&fk%j, %7'/1§] Eﬁgp%@mﬁﬁl 136.1'%eQ m NO: 24),

VH3 334 SHSEZPIDING: 29315 IBSEXBEQIDNG: 32),9.7.21F (SEQID NO: 36),
vio- S 14 BB NG b2o\ HIB s RER LS S0 Al 9. w@sa@/mo ),

JHgb;
9 4pacos g 0 U, S8y 7 g5
_cont B NO: 68 8d0.376G2 QBEOD Ng 60% @szI-uCIClt‘olZ (SBQ;D? N? 52),
| et | Lve ta
gor ri- 1AL AEISRRIIRNOL AR an2a 65, MNaD R 58 refiesCBe smQ
t3 he Ner 5@bb 84 dOSE%I(QEanj Ke: bgﬁ\%g £Rg @E@@N@?@) 1&11707—3 -Ser
or 1@%&%&94&),1&1&13 Qﬁé @EQﬂD NO: @m B4 03FG (SEQ ID NO: 32) or

a0 R ATROELRA gk T el 1,2.5,0.5
ger nd,i7n8, Bt DO cawserl asied eiieacid subsfifioneafiset 4] 8f up to 3 non-

the nutations are i.n the CDR regions of t he heav
chai Wnsqrﬁatgfsﬁgnn% AtE gHbRtiNItions: fbsomg prabedimen @h@ﬁé@bt chain

ar e apdliisad adl® Eé‘ﬁugﬁcet E&n%ﬁé@eﬁ@ma? 8Btk (3981 f&ﬁtéle end of

t he nutatlons rom ger Ine 1 n an nore o
VH dheC@Mcbfcnmyemebsme ﬁfhgoit@&ntlBocﬂes’i 2.7.3, 1.120.1,

14 8 10.3F, 9.7 21F 9,14 4, 0.3,.9,7.2,
23 ?‘%e sgme Fmhedigpnents, éh%%éhgero%ﬂge apgi-M-EgP antibody
9.7. conigeies &1 : ,
9. 14, 4-Ser l.asgmeg%h c%%§@1@%9%p§§%’ge?lme or antibody
8. 1(segwamee, g described Gerein. ningnhther embodimeet tiss, light ehaimimay

aci d han nore o 0S
ut RUEREE TP e AT cpis BRiohs Shanatiorh ndBpdeuly Betected
ant i foeel 252, (431 360, 3.813 P78, ENDOd] IeNyE 8. 105F, veryy, 913i408.10.3,
conmprises an anmino acid sequence
25 '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,
8.10.3FGI or 9.14.4G1, or CDR regions each having less than 4 or less than 3
conservative amino 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



of the variable domain (VH) of antibody 252 (SEQ ID
NO 2), 88 (SEQID NO 6), 10 100 (SEQ ID NGO 10),
3.8.3 (SEQID NO 14), 2.7.3 (SEQ ID NO 18), 1.120.1
(SEQ ID NO 22), 9.14.41 (SEQ ID NG 26), 8.10.3F
(SEQ ID NO. 30), 9.7.2IF EQ ID NO 34), 9.14.4 (SEQ
ID NO 38), 8.10.3 (SEQ IDNO 30), 9.7.2 (SEQ ID NO
46), 9.7.2C-Ser (SEQ ID NO 50), 9.14. 4C—Ser (SEQID

2 Sy bR e
( SEQ4|8 [)51\@6 of &b, m%nl:édé& nﬁcﬁ;g@ablla Iﬁ@em{lééncodm the Vi region
9.14. 4 (SEQ | 8), Ser ( SEO I DENG

82), sglecrteQﬁSm SEQF_IQ NOSNG 7 ae; 27 3545 ds (TBEQghtrhain of the

No S-S *fzfcf’eéx‘ﬂa PRI (HB; ChROAR IR fRgions of an
asi d aaEeeB somnpiding e dindacid seqhencd ofthe ¥y rggloﬂ selébtedrom 252,

or 10 conservative am no acid substitutions and/or a

t ot al¥8o1023-8p 25331 hhl.Solbek Bl 3Fs 93 lo 444d8.10.3,9.7.2,
b Qs g@s pen :
igrrrSJP: é%@ %%Erf? %flma](r;o dcr’ e?ﬁe’ncgos? rdo(lslgr?t9 @%’ %mg(ﬂ’ 2-14.4-

of tIBGLORY.440G4, I9¢l 4o 8erpd. mnSer@RB 6eraBY 03PEGAf 8. 1M8FG1 or
fore o]iaﬂ%;antl bodi es. [OlS?% n sone enbodi nents, the
heavy-KEFhor SEOIINOSE Aed. h2alls 20nat2EcBRB6, HerRoSBm6 or 60.

TS JUESN ST 78 pe URUpBA Ok )idHf bl domidgflec g EDR I CDR and

8. 10 CDREreBnms of anitiBadyS252, 88,100, 3.6€-35817,3,3.120.139:18ef1, 8.10.3F,

o 14 94840144 31987 297,26 35,9 T4 4L 8 S BIC-Ser, 8103-CG2,
8. 10.937.856%2,8.19. c?cEﬁb 101r4-@G12494@J4 cen, 9@!4(1 $&R. 47998.3%810 3-Ser,

each having |ess than 8, leds than 6, less than 4,
| ess 8t C8id <8ri§e%R£é1t OI\ﬁél‘hﬁGﬂlDOTeS@ldeDBUbgmm eachdaging less than 4

rgndﬁ] St e%s gha%lgi cQ dxggrtvht{l&e Olzi}g Tac é&l‘gg W %%Q%ﬁ@f %tt(i)t\a{leof three or fewer

enbodioﬁ%h&.rvith% Aneiny yoid Bebstinaivmer | ses a gernline or
ant i boﬂé as descri bed above, of an anti body
sequdft3s] asWithgesard iqiths deaiynchaiih én sme smbodimeats, the variable region

CoMpIrg: fidiGy B 2R1h A (08¢ qglg%%g%n&gde sxmgiumanv}a 11,

sequence, or- nmay

ant i Bady23 BT CE,1- 63&,6\?183933 " Whi3c48 gere andr{rﬂlelpmdﬁm%yor Jy6b gene.
| egt edfro an_anti bo ri.sin eaycal

20 arke AgGEHFUIA ¥ oh e 3Bgentign, e Bervspingyansblp fegion is

é %Z%né%deg b}é&_/%ﬂ-l 1,@51_17027315[,8, gggﬂ@,%l 1 9/1%& é?‘n;ﬁ BB, 196814, Vi3-

8. 10.134032278u4, \bu3c83/Dud-28/124, G 1 8H42 34BN 113-11/Dy7-27/J44b,

5. 10, G 2l -4 g Tp T, Vi Ry Tnso, Vi-48/Dut-
enboG/NEB! or V511836V 7118b e "R doBRSendbodiments, the Vy of the anti-

25  M-CSF antibody contains one or more amino acid 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,
89,10, 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



CDR3 of an anti body sequence as descri bed herein, and
may al so conprise the CDRl1 and CDR2 regions, each of
whi ch are independently selected froma CDRL 10 and
CDR2 region of a heavy chain variable region
conprising an amno acid sequence of the VH region
selected from SEQ ID NOS; 29 6, 10, 14, 18, 22, 26,
30, 34, 38, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82,
86, POsitions apthe prutatims fom gerovihedn biyy ane mmbxeio(fﬂaazvg of

NoRIGRAGRBESS), 88, 10353 ¥e b5 N, 5, § 8Tk 572 0.14.4,
anot 1810 Brend] mac,sarmmm:@ds/ 1@9méﬁs§§o 8.d&d.885cG2, 9.7.2-

chain_as disclosed above and heav aln as

di scl2b - Hbnts2, Pdﬁ%?%&lﬂﬁpﬁero? 7@H$emos 40@.3eSer, 8.10.3-CG4,
S5bstgl {dHEE of 834, 4{§E‘y 11?8 Ptsh & hing. acid cﬁanges are at one

nore cysternes iIn e an 0 y,

chenmioe aidry of thaGting posﬁwns_elﬁﬁ ii@lve 4 GiFfefbAC muS4tfol tAh in the reference
without, |jmtation, alanine or serine. In one

enbod Y- there is a substitution of a

P?g ng@m)r i %'soﬁlé%fn%bgﬁneny] ﬁle%ég%b%ﬁﬁnggﬁp ?eg aﬁ%{rﬁxéo acid sequence
conspétite \cauahlerdonfalmw Bf adidshydy 252 (SEQUIMENO: 2) 88 (SEQ ID NO: 6),

B Rk Rabior 1B o hﬁi&hﬂﬁb Vb 21 EBROmCH 18) 1.120.1

subs{$EQ! PNO: b.@? ORY A SERAD @),;nW@a@}b NO: 30), 9.7.2IF

potential proteolytic sites in t
par t (TERIPINO: B)s B. 14 HASEQ D NO: 38BRO. 3)(SEQ HR®r30), 9.7.2 (SEQ

d
of D 200y T2l S € BETIEINEE sbb e M SRS R 5,
and BLOBGSeA(SEY I M. 58), @, K. 3@32@3 ﬁ?Nc?f& d’ﬂ?-cgjz (SEQID
sk_of any hetero enei t n the antl uct an
%%usNQw&ﬁé»a%Z»ZrQ@ %ﬁ%@ﬁ% 19,9 Aﬁét(Fféz (%Wé])dﬂoa"r’ﬁ)nﬁm 4-CG4
aci dsM%'ﬂI “783”9 hs, 4%&'(‘@\%%% 2r?f 932535 (SEQ ID NO: 86),

asparagine-gly pairs |ch
deanBd&t3-Ser @EQ&DN(}) ) BelrO. ﬁ@GM’(SEQJID NO:194)f8.1018FG1 (SEQ ID

ot e NI 28 OF 9P AC IS EQHE WD 3% R ming asnd sequence having up to
anti 4 '\Q @SE 9@ 7b9Cb’ off0 E{)}%ehﬁ iv8 4.30? Q@%gﬁg@ﬁse Md/or a total of

(Lewi s D. al”’
%(199119 yo3 nnnwanseuwvemm amdlslﬂastlfutlbhae hlrmﬁfetdnmmrhhﬁs the
heavggsl and i halns of. .t he an

e

ant i Q%"g? F% ARNg 3d ﬁ?ﬂé‘e’éce:lsér%éhe b%‘éﬂi’é&l@@the CDRI

[ 0142] theRn@BEHHRTIBRS of hliforleOFIRS f&é‘gdu?%
i nhi biting human anti - M'CSF nonoclona antl od| es and

t he BEI3f7] | nseme pgbediments, the heaadchain ¢dmapnised tisl eaty chain CDR1,

nucl e| c acl dsﬁgﬁq?é}énﬁsc%%g%%@ gﬁ‘*éﬁ@ gg#\lg? %ﬁ 1306l 9-14.41,

Ifeav§.1ai3F, Di7HIF, 2 Da4NS1@QBH.V1209 0DC-8e 9N 489Sy, 8doSeSer,
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, 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 anﬁbody

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



am no acid sequences for the nonocl onal anti bodi es:
252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41,

8.10.3F, 9.7.2]F, 9.14.4, 8.10.3 and 9.7.2. Additional
variant antibodies 9.7.2C Ser, 9.14.4C Ser,

8.10.3C Ser, 8.10.3-C&, 9.7.2-C&x, 9.7.2 10 CH,
9.14.4-CX, 9.14.4-C34, 9.1304-Ser, 9.7.2-Ser,

8.10. 3-Ser, 8.10.3-CG4 8.10.3FGL or 9.14.4GL could be

d
Tabr o cHUk/AN R SPRT AOCRRG Bl oFe %Mlﬁl% @ilencdor may

| DENGb1EpiR a CBRQ andiGIBRY of antib@dgtsequmge ldactvgf \&hlgh la:e
2 s A b yboa o a0y ok by
351421%18%?2 &8m z%zlés 410373 @%&77 %& 1%0114 941Q zﬁes 154Fg@7 2IF, 9.14.4,

28 8.108, 2.7@ 912)2_0 ﬂmz, 921;4 4@8-er, m1Q3$C :S@r :&91(33_ 632, 9.7.2-CG2, 9.7.2-

810,328 130, 43,49 1,5 48,353 Sa1 08 59 <. 400 8% fifa.cos,
8.10.3FG1 or 9.14.4G1. In another embodiment, the heavy chain comprises a
CDR3 of an antibody sequence as described herein, and may also comprise the
CDRI1 and CDR2 regions, each of which are independently selected from a CDR1

10 and CDR2 region of a heavy chain variable region comprising an amino acid
sequence of the VH region selected from SEQ ID NOS: 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, 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 embodiment, 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 serin"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



8.10.3FGL 97 98 31 32 9.7.2IF 33 34 35 36 9.7.2 45 46
47 48 9.7.2C-Ser 50 52 9.7.2-C& 66 52 9.7.2-CA 70
52 9.7.2-Ser 86 47 48 33 dass and Subcl ass of
Anti-M CSF Anti bodi es [0143] The class and subcl ass of
anti-M CSF anti bodi es may be determ ned by any nethod
known in the art. In genera§1 the class and subcl ass
of a n antibody 5 nay be determ ned using antibodi es

TR RO R S i N

avai lgghlegece. The cl ass and subcl ass can be determ ned
by ELISA, or Wstern Blot as well as_other techniques.
Al t el®%d2] vdh pne aspect thesinventigngelotss 4¢ mhihitingbuman anti-M-CSF

cons PRmPCiaRbarRBOMES it e 3et REs eyfRRfed i breuch Hm, Table 1 st
the i degasticeddentifietNSEEY INNOS) @ff theiicliic &kdsthat encode the

sequences to . the known am no acid sequences of .
var i dadatle redonsefths bﬁ%‘fya?élééghbﬁhwmﬁdg? eprEespeRdingprgdicted

[ o1a A G AR AT AR horyREAEROHck TR, RR 83 275

a mond@0dyali4.4in8.1088y9.7 2 Sy, 4, 9Vt CSEnd17ih kldditicral bariant

o1 cSatestinn f2cr e 454 aE R bt Ses [ chyoesp-co2, 072

ot WM&&.@@G@Q@.@WCG&, 9.34.';}1 1 9.9y é.ggig-s%, 8. 8% .cc4

subclass. In other preferre odi nent s,

ant i Body3EG] euhi4.46d dogldbeonadeimethodskmavwieto one skilled in the art.
preferred enbodi nent, the antibody is subclass I1gd.
Speci es and Ml ecul ar Selectivity 20 [0145] In another
aspect of the invention, the anti-MCSF anti bodi es
denonstrate both species and nol ecule selectivity. In
sone enbodi nents, the anti-M CSF antibody binds to .
human, cynonol ogus nonkey and nouse M CSF. Fol | owi ng
the teachings of the specification, one nay determ ne
the species selectivity for the anti-MCSF anti body
usi ng nethods well known in the art. For instance, one
may 25 determ ne the species selectivity using Wstern
bl ot, FACS, ELISA, RIA a cel




proliferation assay,
In a preferred

assay.

enbodi nent,

the species selectivity using a cell

assay or

that is at

ELI SA.

[ 0146]

In sone

prolifer

I n anot her enbodi nent,
anti-M CSF anti body has a selectivity for
| east 100 ti nes
selectivity for Gw/ G CSF.
anti-M CSF anti body does not exhibit any appreciable
specific 34 binding to any other protein other than

M

eater than its
enbodi nent s,

or a M CSF receptor binding
one nmay detern ne

ation
t he
30 CSF

t he

M CSF. One can determine the sgbictivity of the
anti - M CSF a'n“l hnrl\/ for M CSE ﬂf'ggﬁ}ﬂ S WN
inthe art followkHy ANEL IBEDIES . -
speci fication. For i'nstance rSEé)IMCEé[DENﬁIﬁERhe '
sel ectivity bsing Westefn blot, [SEIIDHMOSBA, or RIA| 5
| dentificatign: OMA&CSF Epltopes Radoiggigted by- Ant i -
M CSF Anti bogies - [0147[" TNeedWeENT 1 QR _proviiges a =
human anti - M:CSE: n‘om}m,’;_' THBRA DI a0
M CSF and competés—withi—cross= L%g%}e/t-er%\%n %}ur
bi nds the safre e?élztope arld/ dr bi?nds [to R+ CSE with tlhe
same KD as (@) angg\nt bpdys sgl ectged firo 252, 88,
100, 3.8.3, 2743 —1.-12p 1 Q14 41810 3—9—7—-2HF,
9.14.4, 8.10)3, 9L0D. 2, 10®. 7. 2CAG&er,| 9.1H. 4C- Sde,
8. 10. 3C- Ser, 9. 7.2~ . 9. 7. 2F . 9.1474-
C&, 9.14. 4-CGA ggg-’_’m alser. 0. 7% sdr g8 10 ’%igr
8.10. 3-C#, 8. 1023‘;F331 of 9.14.4@4; (|b) an anti lpody
t hat conpri ses—a—heavy—thatrjvar aUTc regromhavigjan
am no acid sequéh5%>bf SEQ | D 610, 14, fs,
N L= TakE N awauwra
conprises a 15 I9gh14 chai B7vari aBBe rlegi &h hclVI ri’@ an
am no acid s€q SEQ T0O NO 4, |8, 12, [16,.20,
24, 28, 32, 36 Hq %%'g%. 52 n§460j (d) an ant5|6hnriy
that conpri sesghqtmcgz neavy [chamg vari abl e rlegisgn as
defined in (h—antd—att+ght—chagn_yvartableTegrom as
defined in (d) 2 pche §f|4 e cah déferni ne whetlher’®an
anti body bi nds §9414_@%r ame ep| t oge, 3!‘0 cofpeties Jgor
bi ndi ng W t h,|-cross conpetes—for—birdi-rg—wthR—oer—has
the same KD 4n 9.ah#iGM CSEORNt i b by ug¥ng |metdfods
known in the fart one ofi t, one, alTio he
anti - M CSF ant ] b%m/g% Cobentton Lo alad kot ce
under saturgti ng 1@c_v,nd|ti @9s and 30hen rrea3ures t4de
ability of thetest—antiwbody totindto—W éﬁ the
test antibody iBsl036-8€% ¢ bi nd|t 0 *% CSF at the b
time as the antg 102350 >F ant | bogy, then the [t es§g
anti body bi nds—to _epit-operas—the—ant
8.10.3-Ser 90 43 44
8.10.3-CG4 94 60
8.10.3FG1 97 98 31 32
9.7.2IF 33 34 35 36
9.7.2 45 46 47 48
9.7.2C-Ser 50 52
9.7.2-CG2 66 52
9.7.2-CG4 70 52
9.7.2-Ser 86 47 48




M CSF anti body. However, if the test antibody is not
able to bind to MCSF at the sane tinme, then the test
anti body binds to the same epitope, an overl apping
epitope, or an epitope that is in close proximty to
the epitope bound by the human anti-M CSF anti body.
This experinent can be perfd¥nmed using ELISA, R A or
30 FACS. In a preferred enbodi nment, the experinent is
performed using BIACORETM 35 Bi ndi ng Affinity of
Anti-M CSF Anti bodies to MCSF [0149] In sone

enbodi nents of the inventi on the anti - M CSF

ant i §dessand Subelassof AnticECOFAntivpdigs af finity. In some
enbodi nents, the anti-M CSF ant| body binds to MCSF
wi t h [8148D Ffhelclass @nd sulctass bé@i—M—ﬁsﬁtan’@boqée%mey bedetermined by

enbodi nen the 5 anti bi n t E .t h KD ..

of 2 Y B oo T 3Rt ef et tnd Aoty syhiad o g aptibody
X510 detdrBiifed UsihpCitibadias tiabaeispeific fortahﬁrdi@alér%labs and
pMto 500 pM I n other enbodinents, the KD is betwee

500 |sWbaless pf pntihadyoSHeh aptihadins pemeasnmercipdlyjamailable. The class and
bet

02 881 0B o By A GBI )  cie
enbod{Iteeidtively theaidist hndlyuteiassl maly de dﬁﬁrﬂﬂn@&lﬁy\&eq&encmg allora

zggstpgg%n%fl e ct:qgles’g]igge rgaﬁgs gf th% rl]lfg\glt al_ptc)l?cg}iléel eCtseodf t{le antibodies,
30 igc’é%pggng th%lr': % lég r@equ%né& t3 the%m%w% an%ng agﬁ s@&ﬁences of

9. 7. 3afioMs cléssbad 4umse£of]imn4mo§@buhm md det&mmng the class and
9.7.2- gg oﬁ a“H’g’P &eé 8.10.3-C#4, 8.10.3FGL or

9. 14 SHesiass, A%FSpref erred embodi ment, the

anti hotha) b'Iﬁ@@m‘é‘éan@%Een‘ﬂ e SbRt @gF hﬂdlﬁddytlbsrﬂo%oé@ﬁa

KD as an anti body that corrprl ses a

Chal rnibort. (PheseoBHSCF ahol ey be M E0.(adENaien JEE, an TgA, or an

13, B0PmSgh B oa i s Sy g n o e
9 7. 3s a191g?312¢g62 rIgG9 014g@4'lsvﬂﬁ:ﬂass 811ﬂ(§ihéiq}reﬁmed embodiments, the

8. 10. 3- -CHA, 9.14. 4
9.14. a;ptl@@y is gu‘ty&asg 15@2 or Ig§347 I@_aggther Breiqgreg egg}odlment the antibody

810 ]ﬁﬁgﬁsn&)pSFGl or9144G1 In still another 20

preferr di'ment, the antibody binds to MCSF with
SUbSt_sﬁré&e?Lﬂ zMoq&ufﬁgglecw! ?S an anti body that

conp abl e regi on having an

90 "1, o358 or BBl 0 aplnalse Sl demonstt
78, Gdth Sfecief@nd Brdleclft selectlVidy. mrsotd&&ﬁnbbdifﬁéntﬁﬁﬁe fati-M-CSF
light chain variable region having an am no acid

sequerntibody bings3o yman, cynomplogus monkey apd mouse BgCSEp Following the
25 3
ertbo ﬂfi}g %? hhessén%lﬁg otg)rn gl e lsa{'] tdgt@ﬁﬁlﬁg rthéogp%&gg Equctmty for the

ant1-M—CSF antibody using methods well known in the art. For instance, one may
25  determine the species selectivity using Western blot, FACS, ELISA, RIA, a cell

proliferation assay, or a M-CSF receptor binding assay. In a preferred

embodiment, one may determine the species selectivity using a cell proliferation

assay or ELISA.

[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 .selectivity for GM-/G-CSF. In some

embodiments, the anti-M-CSF antibody does not exhibit any appreciable specific



M CSF with substantially the sane KD as an anti body
that conprises a CDR2, and may optionally conprise a
CDR1 and/or CDR3, of a light chain variable region
havi ng an am no aci d sequence of the VL region of SEQ
ID NO 4, 8, 12, 16, 20, 24, 28, 32, 36, 44, 48, 52,
56 or 60, or that conpri se§4a CDR3, and may optionally
30 corrpri se a CDRI and/or CDR2, of a heavy chain

e S e o2 T 85 o 508k Yt
34, 3Fithe £i-MOSF %ub&ﬁf foPRI-CEE usii@; mdtfiodsAlell ﬁ?owxﬁﬁ the art
90, 94, 98 or 102. 36 [0150] In sonme enbodinments, the

ant i -fvllosngahe tepcye espeofication otdrdnstance ongcan dgtermine the
ES??&?@@B RS SWes*‘em gt F&“@éﬁlﬁ‘ﬁf - preferred
of o ldenhifica o b' g f
o e i N 5 o

sel eqfigsh i MR SO Bfpeldd Qv1tﬁ3 ci%s§ con')aggteg’wnﬂ aﬁ%r ﬂmds the same
9.14.41, 8.10.3F, 9.7.2IF, .

9 7. XpitSpe andgoﬂbdnmo $éfCSF8WIItB ﬂﬁ}aSErKn & (hﬁ)aﬂax@@dy selected from

o 14270 198,563, 75 1207, §1880 5. 036 S1 144, 8103,972,

§010. BF.6¢-Qur, P14 4CHet, 8.1 0136B%, LINOEEE R B2-Ad®E 9.7.2-CG4, 9.14.4-
antlbodg bi nds_ to M(fSF with 10 substantlally the sane

kof f Ga2.hl MGG dyl4haer, 00 Ser 84 0(GaFera8 AORSCGANR 1 MdlG1 or

chai -G IR Ry SEIEb BBl e ot i Eiebion having an

3. 8. Zimido cha,seduehaé)oﬂSEQ ID4\I912 631@014358 W, 06230; 34, 38, 46, 50, 54,
9.14.4, 8,10, 2C- S 14, 4C Ser,

5. 10 Se5BHS, 70, Mo 78,556, 8. 945980102 ai anicpgly that comprises a
14

4514 05 oy 8 gl o o 4.5, 2

(b) a16<;@93224 a&,oBz;rﬁﬁ ¥R 53156 \r 661(d) i entibogPRhat camgifises both a

755 hegvy Shn VgiapTatoaion dp Ggtingd ) 450 Gligh chgin Variabid egion as
8. 10. &tﬁm@m?(c;ll: 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&@, 9.7.2-CG,
9.7. J0be8, ©negamderrmingwhethar apantibody binds toghe same epitope,

S e o S s oM s e o

to M4&aERMWCSh aﬁtlllitﬁlty&ﬁrtusﬁig nlethbdés aow iKQhd ar@STfdhe embodiment, one
anti body t hat comésl ses a_heavy, chain vari abl e rglgi on
haV| theintbVEESE antbedyerfdhe arventmy tohingso M-CPE under

%s%tur%té'lg @dn@@ a@ theéineaglg'es Q. fBgﬁ‘y élteha t ant®fddy to bind to

c onrprMs@SF alﬂth@tetst atidody isaabictolbénd mg.VIGIDSF hiaiie sgnétime as the anti-
f SEQ 2
%%1 " %\gaéélg antgg)u gn ?he tgst antlgocl\l%mds to a mgfgrent ep1topg as the anti-
M-CSF antibody. However, if the test antibody is not able to bind to M-CSF at the

same time, then the test antibody binds to the same epitope, an overlapping
epitope, or an epitope that is in close proximity to the epitope bound by the human
anti-M-CSF antibody. This experiment can be performed using ELISA, RIA, or

30 FACS. In a preferred embodiment, the experiment is performed using
BIACORE™,



25 48, 52, 56 or 60; In another preferred enbodi nent,
the anti body binds to MCSF wth substantially the
same koff as an anti body that conprises a CDR2, and
may optionally conprise a CDRI and/or CDR3, of a
i ght chain variable region having an am no acid
sequence of SEQ ID NO. 4, 8512, 16, 20, 24, 28, 32,
36, 44, 48, 52, 56 or 60 or a CDR3, and may .
i | g of a 30 heavy

v SHRBLLY @hnBy ) P e=d sequence of
SEQ 10,
50, EEQI 49¢ 8. In@gme @glboqh@aleérlfgszp]f ﬂ;rtglzn%ggt%o(srg é‘t?eog@xsf/fgqglg g@tfiaqgllles bind to

rlgt2 e of an anéi.‘1 ghl\?@lkgy 21%{3?%10%Eﬁﬁdaﬁxhé(nt?ﬂ'lg%%ﬁﬁ?@g?tahﬁﬂody binds

det e nmmmmmaﬂakadm or hass hin @thér. préfesred embodiqents, the

S 1 BSOS AR 2o ¢ T X0 Mo BYaBrET A, 1x 107"

techngl pgyh2 Mg lgdsS%QEér?aid &Hbé&&ﬁn&aﬂle@@o FBIMNEYOPYM. In

surface 5 plasnon resonance. ferably, the binding
af f i mwithey erabdduesss) thedd Isrbetvmem 509 erétaé wﬂ\édhbgthmbml@nents

ST SEGIaRe, PGS TSRk, HRBURLEE O b
Bl ACQI8E bVt 18 0N Ot an &vea fiire piﬂéferr&%@ﬂ‘@d)dﬁrﬂeﬁ@t‘tfk AEibbdEbinds to

for determning affinity constants of anti-M

kB o MVIESH withistbsiadially ﬂwa@le/l‘émmhamé@ﬁyi §¢19@9d ﬁsm 252, 88, 100,

0 4k RSS90 e T s

anot ler4 s0isedi STEN3C-Sef) 8. 1orwemz orv. :pon}a 9652-a154, 9. 144 CG2, 9.14.4-
anti - M CSF antlbod_Z t hat |nh|bts he bin

v CSICGS B14 frsen Sl Sen 8 1o Seh Bbs-04 B0 Rt or S14.4G1. In
act ' \@@%p?&ff%r&dfén{bodﬁnedt Whﬁgnt%cﬁl ﬂit?sqr ?gg%# ﬂﬁﬂ%mbstanhally the

uman. | n anot 157pre
elfrbod;amerKD astdneandihody thhQSEpaises HCIBRT of alighiichain, and/or a CDR3 of

anti baody. The 1I.C50 can he sured | SA LR

S0l | afiebicy Cha S an itbody seTEaRd B B0 8 ge i) 1120,
a whaj £4 j @39, I1000CHFEY $HAPE 1683992, 8IBRY-SeR.13.4C-Ser, 8.10.3C-
recept or blndlng i nhibition assay. In one enbodlnent

t he oSeri HbUP-CE2, 67 2GS, One2-66F4, |9rﬂh1| 4{0G2, 8dH4-CG4, 9.14.4-Ser,

pr o:olr d Fod %1%ﬁ%§;14 005408 0% r 8 6 6. "QA@H& T St fhother

pzoef efrafeliéd RmboBIngent, B arftibsdt Bindls kb M6-OSFasitt ﬁlﬂ)sh.ntlﬂly the same
cell proliferation assay. In another epbodi nent, the

| 50 Kisanamaniibedy Byt sompasss g theavsshaip valabirfegioshaying an amino

1o Tkfy ki 22y Moyer 18196 169,25, 3438 3 B 5

| n ang®, l66) 7(n17ef 78,182 086 9024, 98t 102, or that comprises a light chain variable
region having an amino acid sequence of SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32,

25 36,44, 48, 52, 56 or 60. In another preferred embodiment, the antibody binds to
M-CSF with substantially the same Kp as an antibody that comprises a CDR2, and

may optionally comprise a CDR1 and/or CDR3, of a light chain variable region
having an amino acid sequence of the V| region of SEQ ID NO: 4, 8, 12, 16, 20,
24,28, 32, 36, 44, 48, 52, 56 or 60, or that comprises a CDR3, and may optionally

30 comprise a CDR1 and/or CDR2, of a heavy chain variable region having an amino
acid sequence of the V4 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.




the IC50 as nmeasured by a receptor binding assay is no
nore than 2 x 10"6 M 25 preferably no nore than 8.0 x
10-7 M or nore preferably no nore than 7.0 x 10"8 M
Exanmples I11, 1V, and V exenplify various types of
assays. [0153] In another zgéoect anti-M CSF anti bodi es
of the invention inhibit hocyt e/ macr ophage cel |
proliferation in response to a MCSF by at |east 20%

gg{%,e[(ﬁgs/i egb%}) egé'gl(;%ﬂlm%%/% t%g(g%}n-ﬁ%/% f %na/'?bggﬁ i{ s o ¥ dissociation

prol jherRtsof cfbodfhénts,Thé Aei-8pESPemtBédyERsian dgyof BBx 10™ s
Met hods of Produci né Anti bodj es and Anti body Pr oduci ng.

Cel | otfomss In athenmiretared smpodisamnts, themhbodshpiads 1oyt GSE With a ke
hu manﬁﬁg ll?)mtlgfgafc’ kqff LRIR & 6‘3 Lgme(g_ 19% Il "ﬁl‘é&‘ﬁlé 'eﬂl%oalments tl}e Kotr 1S

non- R SHpFiSing iNn I'ts genore sone
of hputRfantiangthe shmglas b bnﬂibddﬁ'aieycrdied iheredm dudh @hm antibody

e, el 250, B0l 10055 B xRNV BB Ak O AR lE, 9.14.4,
Inc. g4 @9"7"1‘?7%)5er@“m£@fs&%rd‘3@%@r %nfdmbéizh%ﬂ@m 9.7.2-

be use PS8 &’ fransgendi’c nouse * produced b ar ex
( Med @Gy 9.14eCG2P9.1AdeCA, 9. l\kﬂ)@ Seﬁ,(Pl’BB}SeXB\[Q&)SﬂEﬁMO 3-CG4,

0" 1 BAGAEISOTGY itk ) TR BBPOET . HEADgay ST CSF wih

149 hguﬁs%hgll &fé' saﬁ%(fcot? la€ an Qﬁtﬁlbd&'y&ﬂit cbﬂlpﬁ@éés(ﬁ) ACDRIed may

product i on. .g., Geen et ., Nature Genetics

7 1soaﬁox(a119umpaaeja omu aai/@n@ERQ, ofishenyy chan 98an ggipody

o 31808 f3inang, SR, 1006 25¢k 3755 i D9l 10 3E 97.01F, 9,144,

al sog B, @112-@77420 Sé@@tu QC602, 8. YEROHBMAR3-012, 9.7.2-CG2, 9.7.2-
96/ 33735, WD 98/ 16654, 15 WO 98/ 24893, V\D 98/ 50433, WD

99/ 45T, 9, 144CE3 B3 49CCHDP B8AcSB6D 7 2a35d 8- Yk3-Ser, 8.10.3-CG4,

/ 037
0910452801 961 47, 803 D RERGE by iy o
f r omafd/or Emmoofmhghmaeﬁmuanmabmy setavted frim 52, 88, 100, 3.8.3,
RSB RobAT D & Bt fi B E S b T e Al A e 9-14.4C-
produce sHpicart %@3-@%219 ﬁfl@c'}@bhmi@(}iengmml 9114.4-CGA4,

the abdve- cited docunents. The nethods disclosed in
t hes®. Hb4¢-Ser 9t7%2-Ser; 8HS. 3¥8di, BilOB-664, 8483FCGA et % 14.465%s, In some

tent 5,994, 6 at.ent 19.des
B a0 8 by RO MR RS g w
(Cl Chtibdy BaddinpiRkd a hbdi§chaflevarBR r%\%@ﬂhaﬁh@&n afgho acid
cows, and trans enl c CCMcells into
het ersommg)gqgf IPNOb2ch 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 that comprises a light chain variable region
having an amino acid sequence of SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 44,

25 48,52, 56 or 60; In another preferred embodiment, the antibody binds to M-CSF

with substantially the same ko as an antibody that comprises a CDR2, and may
optionally comprise a CDR1 and/or CDR3, of a light chain variable region having
an amino acid sequence of SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 44, 48, 52,
56 or 60; or a CDR3, and may optionally comprise a CDR1 and/or CDR2, of a

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.



25 inserted. CICMtransgenic cells can be used to
produce cl oned transgeni c enbryos, fetuses, and

of fspring. The '619 patent al so descri bes the nethods
of producing the transgenic animals, that are capable
of transmtting the heterolggous DNA to their

progeny. In preferred enbod?nents t he non- human
animals are rats, sheep, pigs, goats, cattle or

h 0,[0157] X
ot TO1S1E0 The Rp & Bt G AL PO HOR ot a8 oA GRRieaibody to o
and WL r?gnra%teeﬁﬂﬁam;%éth@dsh&m iAMid RRITRSbinkifhg affinity can

Sone NOMOUSETM m ce contai n
appr bz mnasmbeybgwmpethéEIﬂSAshRm sunfrtce lpdakynov rgsomance (e.g., by

gor me e ARG et B ke The isRici s e b Efpred by suface

( }{AC)pldﬁsfr@a FedohindRf P&éferabwm{e bihEAY ¥ and|dsbeiatish rate is
ka ight chain loci. I'n other enbodinents,

ppa
XENovmsmd/bmméaqemlasmn ressmenden Mpisrosferablythe bindingfaffinity and

the |.anbd ch £} al

Nt iy 8 o€ s il By CORE Aoy ™ Bxarmple V1

Jakokgypkfies.d metﬁb@ forl‘dbtbnnirﬁﬁg 41334 Lont At 8F antM-CAP monoclonal
98/ 24893, .the discl osuy of which are hereby
|ncoraﬁﬁ?%¥1§cbwmg@gﬁen&@ ‘|_’193158] In sonme enbodi nents,

the non- hunan anlnal conpr|3|no hunan _i mmunogl obul i n

@@ne nhibition o iv h af1 -Vl AntiRodygl obul i n 10
‘mnilocus”. In the mnilocus approach, an exogenous

| g | dekibition qﬁM‘CSdedIﬂmt@m t he inclusion of

i ndi vi dual genes fromthe Ig |ocus. Thus, one or nore

VH g[elt'@ Inneotber ebadibehtytheasyenting pmvidnsrae apb-Me@8IS antibody

(pr o B 4B 010 Frios oF ISP SRfedngeoaar o HBgR frogevens

CONS tactiedtion df c{ﬂhSe![ﬁ hiPprefeticd ea{boaﬁnéml the m(;sm musasNIn another
is described, inter alia, in 15 U S. Pat e

8554 prefored embadingok theantied-§3E antthastyds abemag aets'sodafz Fhe ICs

> §13°BBEmelsh b EDISR Kb ol Bared B ch g ¥ ol Bloliferation

her e bysay[lﬁ eihplrtadebimbyodyes sifjagél Cleangf @iéig,] ?11 dreaepdhiginding

aspect,. the invention proyi des a ne or .

AR TR PR PRAN N e E}mﬁ%{ﬂ@ubﬂs cell

non- delﬂmrﬁgh %{hsaé\aféﬁ%b be§Han £6 WMa Mf&@gly no more than 3
el ow

antiden as descri under COﬂdItIOﬂS
@6r mix 16ihM, boopropreftuatily oo motethiabGdy 1 GF hﬁa&:mn@umgl bysa cell

arelso ted from he i mal.s eIo
o o SR e I S garoitiodtis e Mk arASuBR By 2 wonocyte
heaVﬁhﬂ;{?@cﬂah@@ﬁssaﬁﬁﬁioﬁﬁo&fthﬁﬁZ RNYT M SeSheravly h@ atbte Bfan 9.0 x 107

interest are’isolated. These nuclejc  acids are )
M, or more preferably no more than 9 x 10™ M. In another preferred embodiment,

the ICso as measured by a receptor binding assay is no more than 2 x 10° M,
25  preferably no more than 8.0 x 107 M, or more preferably no more than 7.0 x 10
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.



subsequent |y engi neered using techni ques known to
those of skill in the art and as 25 described further
bel ow to reduce the amount of non-human sequence,
i.e., to humanize the antibody to reduce the immune
response in humans [0160] I n sone enbodi nents, the

M CSF antigen is isolated d/or purified MCSF. Ina
preferred enbodi nent, the M CSF antlgen i's human

M CSE, | § enbodi )
frag%ﬁémo

fraggtﬁ 1s the extracell ul ar dormln of MCSF In sone
enmbo @ion; o MCSF fragnment conprises at |east one

epi t ope of M CSF. ot hey enbodi nment s, .
ant i 5@54] s Ipsquag pm ?foHGB‘}?p gg%%“t’é’gg’&@ é*eé%B&‘é‘?Qgs Ipypizing a

CSF HBn-ﬁE}nn%ﬁTm e&hﬁnélﬁgw enbRR/ Bafe &@Jl'cif%uﬁidflhﬁﬁﬁno-

I n some enbodi nent s, FantlgenlsaM
fisi globplimbesvy. chinGeE 1rgahc1twa logi withedMf@CSIantiggnu ihaa preferred

o P A TR SRR DS e

ani ”F&e‘indh@ \'CRE AMotA8yndiEhlesh éiﬂlﬁﬂﬂhhﬂnh%Be @6dd.is SBEnsgenic mouse
e.g., Harlow and Lane, Antibodies: A Laboratory

Nanuarodumwwnedaremdgsm Ing, Pripeeton, Ndess, 1990.
Met h | :
e L s

ko OV\Aﬁ'agﬁeﬁtB of hiithan BERuNEgIebulin Hdav okainand hglile;hamupﬁamd are
and U.S. Patent 5,994,619. In a g?egferred enmbadi pent
10 t ﬁeﬁm@grcw¢ oy PERAVCHPTS t 296 8- Eni TRES Aol NGl Genetics

to st 9?@%&@%“19&@&%%% §, 5 36508 a0k s0ullsl1¥ 998 509,

|nclu e co te or inco Iete juvan

Rl Bl G(Wﬁrlam,OQﬂ,O@lptﬁgldésﬁ)%pﬁ IBC‘BBﬂJlﬁ(IémcmﬁlmiﬂOaiMn@ee also

vol y i entro# oo SEbPET B PR ABR BB ianetlias, wp pppge.

a5 | gp@lostagos i WO 98/50433y W@ Y9G0S BiWOSISISICAICRED D¥89560, and
stinulate the host to secrete 15 factors that are

chend¥QANIA37684. macr ophages and ot her conponents’ of

ber nd0TR dp B ERptiatnf i hilon ployfheR S mARH fof frakdhe anti-M-
| NVOIQSF dntiBodies ff@frﬁncﬁﬂlmlﬂarﬁ hoRimouss ainal 18y immunizing non-human

pol ypepti de, spread out over several weeks. Exanple
exenapsgeais auirals Ml cp@Pﬂﬁﬁrlaaw igougaglobylipdpc with a M- EsF

LS, O SR o SR ST @y et

Li negittdd&imedts. eFhe methodwdisdlased df these dovumednisdanibeanodified as

&ﬁge% %glngbﬁa L bo?ﬁg%ﬁ?g dgosralll)la??gl} 5 Bg%%%gr o%%%clasnlgethods for

embo ) fRRing novel cultural inner cell mass (CICM) cells and cell lines, derived from
pigs and cows, and transgenic CICM cells into which heterologous DNA has been

25  inserted. CICM transgenic cells can be used to produce cloned transgenic
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



anti-M CSF anti body-containing serumis obtained from

the animal by bleeding or sacrificing the animal. The

serum may be used as it is obtained fromthe animal,

25 an i mmunogl obulin fraction may be obtained fromthe

serum or the anti-MCSF antibodies nmay be purified

fromthe serum [0163] In séffle enbodi nents,

anti body- producing imortalized cell lines are

pr epalifar ifibod

animal . After |$ITI¥IU%H§ zﬁeghﬁg tl%[)&%frx#ﬁg{;éﬁ% oggggial?qsg é@ed
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ot ey Effin 100 apTl e Rl e ot b drbogincngen

t h XENGMO
:v:ér s c?ﬁ \ﬁﬁﬁgﬁﬁgﬁmﬁﬁﬁgﬂh\&%ﬂg aﬁat&g%@%gt%eﬁg{ngg? light chain
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usi on with nyel oma cells

o LAY e e R B, mmhmmmamm@mn
R e T TR R N A,

Ilne) I mmortal i S are
40 por‘minitoqusd r nghe mimilawus epproschp ﬁﬁaﬁdgéﬁoﬁé'lg%cus 1§‘m?m10ked
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i s prow %Jled in WO og%?eé’gbf%?%égé%% r{% Iﬁgrcg? %am and a
r ef eFe5o84 CO{!&S&IM]Drmm (preferaisty agd:mjhmdynmddﬁhﬁhg aféefohﬁed into a

10 cl oned and further

| ect
screenﬁ%la gtﬁ gﬁ’t’r géﬁtgsafe}ﬁgﬁ tglhﬂ%%HPE%aChilSrQqubqqlgmter alia, in
FDbULS. g?anam DNos. $1548)867) 51539 R06P8 9691844 %fz% d?%‘%i ﬁgé e
ant i ?gg%‘gggar acteristics, as discussed
Hybr n%WQa’éZ%)?p?&Méa, 5.814;318% Sl,imséﬁagsmm 205, 5,721,367,
ani ﬂ§|7%9 2'19 arfd'y, 68y %3t Raky é}ﬁl%‘ém%?%?cgﬁmﬁwﬁ{ Stem

e.g.,. m cé, in ¢
Met hBu§9bf Ilseﬂmhd;rl asppct ah@mam@]ﬁoemeﬁmﬂie&%d*}mh

are X\tﬁb%@% g(?ltgﬁlg 15 of ordinary skill hﬁﬁgﬁﬁmmmd

art. (SeEe SRR diments, nonih@manmmeﬂeate immunized
Hn
| nwithiaMaCSP fat{peARs d@sréhgﬁdebelb %.dglx S a3 tbgf Berpﬂggglbody

i mrunogl obul i n genes and splenic
to aPro lqurramtgqorlymmcmg@nﬂs e 1Scﬂﬁted ﬁ@ﬁpﬂhemlg ffﬁ‘sed with

non a ,nore referred enmbodi nent, the

i m’rullr%P eglagﬁ% ﬁ%flu?e hybr QE’N@M%%E &rﬂciﬁélen‘af?@n&@letMva and light
ny el chainsedflah ahii!M-CSF & s

an even nore preferreﬁgﬂ%ggﬁﬁgﬁﬁﬂe%muéae%% rﬁué’hlc dcids are

| i neSUPEequstiy cngimsrabsingleehnigueag known to those of skill in the art and as
25  described further below to reduce the amount of non-human sequence, i.e., to

humanize the antibody to reduce the immune response in hurnans
[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 €Xpresses or overexpresses M-



Exanple 1. [0166] Thus, in one enbodi nent, the

i nvention provides nethods of producing a cell line

t hat produces a human nonocl onal anti body or a

fragnment thereof directed 25 to M CSF conprising (a)

I muni zi ng a non-human transgeni c ani mal descri bed

herein with M CSF, a portio‘ﬁ of MCSF or a cell or

ti ssue expressing MCSF;, (b) allow ng the transgenic :
ani Qo nount an i. ne r onse to M.CSF; (c .

ool ST B ey Beerent HERT G LS aiREtL I fihe cmbgdiments,
| MO rth@M-ZSFGintiSéh 1B a NITBIREOnSTotelre IMATSRAE AN KE purified from

i ndi vi dual nonocl onal popul ations of the inmmortalized

30 B Napplfeusperysinglyepvyn techriguesniRrgombmaniMoe SR g comemecially
Iynpggg%%ﬁ§ to identify an antibody directed to

M CSF. 10167] In another aspect, the invention

p6 ovi[@B6l ] hylaimuldraidniof ahinil Ockmde: WBanyhethod Rildvin M 6Skrt. See,
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mon- HeEt Prees, o LTS il L el such as mice
pi gs ratgoskiesp, goatsf pigs, Sattle ahd hermsss arerwelhatolvarin the art. See, e.g.,
embodi nent e hybrido e h bri domas. .

[ 016%2‘??0?{" %‘H’fy‘p*’ﬂ’&r y’ﬁf %f@ma%mmﬁ? 4n g pxsiegedpabodiment,
a0i Maje I\@CSF‘EHH%&'QQ ati¥nirfisterdt Gifh arPddj iR Vtocﬁihﬁ%at thedimmune
spl een or peripheral blood cells, afe isolate ?ron1an

i mrunespetise. rEwempdary edamants includ$ domilete duimicompletesFreund’s adjuvant,

pr odyg ant i, bodi ific for the desired

e qoR ai Aiep e BRI mupbei g Fommiesssh Suh

i ndi \aidflivahts HehyGRblect the bSI9pEItRIS fPMe rdpRy 8isp@ sal b(\éF\s)equestering itina
transcription pol ynmerase chain reaction (RT-PCR) is

per f dpeabdengsitrey theywmsay pentainrsybstanges that stimulate the hpstiie secrete
159" QeSS dEchenforfbtic 1fox‘q'ﬁgw.;pr U AEE al] SHE nldd8Ents of the immune
recogni ze nost or all of the - regi ons of “human
heavsystemd Préefglably; ifaa polypeptidéischeirgpadminiytened; thoighmunization
antisense priners that anneal to, constant. or, joining

regi o @él&ﬁ@ﬂ@&?lve XS BT HIRISTAORS A th gﬂwmﬁfﬁpread out
var i affefsdvesil {Rsks! Exaipld P@&mﬂuﬁe@gn@e@&d@mﬁ,&aﬁaﬂg lafiti-M-CSF
any suitable host cell, e.g., 'a nyeloma cell, as

chi meménpckomal dntidiodiss i XENOMOEISE™V enicemmunogl obul i n

constant regions, such as the heavy chain and is or X

2ons t”Rvotludivreif Antibdties dplobntbody-Préduciig @kll Links oC.

Natl. Acad. Sci. USA 93:7843-48, 1996, herein

I ncorfppe2it eAlfidr\imnaingzatiog of a\aiimaMwibra MaOSF betiieRsantibvdies and/or
then be identified and isol ated as descri bed herein. )

20 [ GEbYdYProducing eslls<an baohiamed v the anmp) Jy some embodiments,

tech %ﬁ?ﬁ%@&tﬁ%d#—%ggtaﬁ%ﬁ% {P¥ih §€obthinkl %hﬁ@g ra?/ilrrrl]aé by bleeding or

containing a repertoire anti bodies wt
af f i rsa¢rifedng the abMn@BF The serum may be used as it is obtained from the animal,

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



For production of such repertoires, it is unnecessary
to imortalize the Bcells fromthe i nmunized ani nal.
Rat her, the primary B cells can be used directly as a
source of DNA. The m xture of cDNAs obtained fromB

cell, e.g., derived from25 spleens, is used to
prepare an expression Iibraﬂ}, for exanple, a phage
di spl ay Iibrary transfected into E.coli. The-

" €S ULkl E6hb Bk Srkiss Wk (o JhTIRGRARG! Lt %ﬁ alflyeloma cell,

af fi :{iidtﬁdadﬁkm&% afimdadperessot gene. SSbehe £i Haflowemddraee, supra. If
described b iffiths et al ENVBO J 13:.3245- 3260

( 199ﬁ1)i1011Ni'1§19¢1M¢1@ma&F115 isjusedy thesmyelgms cggprefiraly do not secrete
Grifdid {fr? ?&buﬁ:h pPl}Jgggt‘ijdesggngggeczgté &gl I%n?' 1'fﬁﬁﬁ{‘tdhzed cells are

cl ones f et dent Pl ch produce

I3 ndichéenad fsing M-€SF, @boﬂlodehereﬁiomg&ﬂ d:xpdmsfnngt(Eﬁ‘ Ina
antigen and th ncodln rod res onsi bl e ..
Tor Beten emup ARG tho POV L RAg S e B E AR e lnked

st ang%&oggsayr(gﬁfy% dﬁﬁﬂfn%ﬁéé.s@ﬁy ‘Eﬂéﬂ%ﬁnﬁb P lE@YSA screening

l'ibraries e constructed Using revi ously
mani lplrca\ndaeﬂmlwodlﬁﬂ’lﬁémsmqm@nw@l}mdn%rre FRgei n a

i m hi.qn. | h h
2na 10T °SREARCSE en RS aRernstE cr s o FUm s, 4 Rdted
i® fapRd: %d%ﬂﬁ&%réeﬁéd Jor @dsifdbldhatdetdridEed) Mddeding robust growth,

[ibrary. 5 é@he phage library is t hen screened
for high aatnbodquo tigh and desirahlegntibedy elfaraqteristies, as giscussed

M CS nd, t.he (o)
0SB L, BB SRS s,
I ncr gaaRlsahdtilak an iedmideesystehy Iel’ga|nudéltmt59 dy it &Ed)ll aulltark in vitro.

[0171] In another aspect, the invention provide
hybr m of ?Cnﬂgo‘éle@@géﬁ AR ARmes e R Igop to those

L g{@l qlhge t he hybridomas are 10 nouse
ybrldonas as described above. In ot her enbodi nent s,
the [0165] dlnmpre&reed qmlmﬂlment the immupized andmal m@nowhumen animal

speci es such rats, cat
hor s &at expgesy ‘H’éﬁ-ﬂ %B‘&ﬂ%i‘gar‘r’th?‘ gl%ﬂés ’ﬁ@&f‘? SR (feéls are fused to 2
h u ma e AANER- fronhititd @hfe spedias M@ﬁbﬂhﬁmaﬁ'@.ﬁi&na@eﬁ $more

Reconbi nant Met hods of King Antibodies 15 )
NucI preferted; atubodonan] theempmized enimalies XENFOMQISSE™ animal and

20 Hhessiomh o B u b RV s BRI T morenmere

nucl eieferpddl ntivaiBen] 82 mpeadeelblifies \P3-XERAGRESE.aSee, e.g.,
i ght chain of an anti - M CSF | mmunogl obulin. I'n other

enbo&xampled; the sane nucleic acid nol ecul e encodes a
h cav ?Lqugib tfhﬁgl iff loﬁQ e}n'bg&i%go ehf! %hé“m%m? ovide %%iqé%%ds of producing a
cell line that produces a human monoclonal antibody or a fragment thereof directed

25  to M-CSF comprising (a) immunizing a non-human transgenic animal described
herein with M-CSF, a portion of M-CSF or a cell or tissue expressing M-CSF; (b)
allowing the transgenic animal to mount an immune response to M-CSF; (c)
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 Iymphocytes to identify an
antibody directed to M-CSF.



acid encodes a M CSF anti body of the invention. [0173]
In sonme enbodi nents, the nucleic acid nol ecul e
encodi ng the variable donain of the light chain
conprises a human VK L5, 012, L2, B3, A27 gene and a
JK 1, JK2, Jrc3, or JK4 gene. 25 [0174] In sone
enbodlnents the nucleic ac4% nol ecul e encodi ng the

I ight chain, encodes an am no acid sequence

7 onfGeRel Gu e SamithEsio?tpoondes Bjopiopk 1t b3iee

enb opl AR AEi-M-USFRneib6dye IaG! fefeffol mBbEinfatNkd B@Fidd8mas are
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seqL uaques hyboidomas,i a3 gegeribed abioveq InHtheg empodignenty, thehybdomas are
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o S Sy S R SR BB e, dss, e

' ger b1 W see Ghl @ﬂkﬁtﬁer enhddherit he Q@Bnmai)@e hEmbh ByKefdSmas.
regi ons the framewor k regions, in the constant

donal0168l4 In puptherpref, e abetimsat, a:éwpggenw@malclﬁ angunized with

aci d
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3C Ser, 8.
9 14petfc@®d lemgzsense pEBders thal anrtbal%rvan@bli regla sqquences e.g.

P s Retls Rriers e recqghizg o3| ¢ a0t kR Zkans 4{AiRh heavy

at | eaplightRheR vadhble Pegdéh Seri¥hbAd htikensTRALTS that BndelPto constant
gerni i ne sequence found in the VL of one of the

ant i Piginisg ppion gguenres, cINSs of the heagy and light chain variable regions

5 14%% thé{ élgng%an%rengc%se% in Jaﬂ& El%[ e h#s? cap'T iaslggelgma cell, as

€nbo el ¢ acl ecul’e ¢cd
nucl eldtrieie antibslieswith tdspéction MOgbbuhﬂ_cmtanoregtdnd, such as the

sequence f. rmnocl naI a body 2 2 SEQ I.D NO ,
88 ( beay 8‘)°r ‘e@ﬂeis (b ‘g(é%aew[z@"?@f’\’“ﬂ

24), Aé‘? 2IROATER R 1%, Ry ﬂc&é@ﬂ%&%%@@e{éﬁcé\%u M-CSF

32), aﬂxbbdiﬁsl%nz@)aﬁé@l baldamlﬁasaqd @omedzas @stegbedhesein. 28) |

1, il S Ractsby. o BB etia Geestl vt o provie

56) , 1iBraties @&tﬁ%%éﬁ%%&&}e'@ anﬁQ&dleégwﬂtﬁv % fdr@/I-CSF
NO 60) ID NO 52), 0. (S

NO ng) progudtipnof s@@re@emqsut mnm;ssalw ] mnmoceqze(tbzé cells

( SE(NQQPQS%M%%&Z% ( gEﬁe]( @EECP?’BB'@ czlis) danbe B8Ld directly as a

8. 10scure&4df DNAQ The mlxture of cDNAs obtained from B cell, e.g., derived from

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



20 1D NO 60) 8.10.3FGL (SEQ ID NO 32) or 9.14.4Gl
(SEQ ID NO 28), or a portion thereof. In sone
enbodi ments, said portion conprises at |east the CDR2
region. In sonme enbodi nents, the nucleic acid encodes
the am no acid sequence of jthe Iight chain CDRs of
said anti body. In sone enbolli nents, said portion is a
contiguous portion conprising CDRL-CDR3. 25 [0178] In

2 RS Sustioione 2SR BB B0 MG R R wing

am ngreafduilysasnipierd abiclestidendeqitned aldxna&enecnm :Bsm'ﬂﬁr fashion. In
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4-Ser, 9.7.2- Ser, 10. 3-Ser, 8.10.3-CA

8 10 p8FdBEedin agnthmm, ngn—nmsanpwsaeﬁda%@tfume Rigs, goats, cattle

any L?Efﬁorﬁ%s %ggn @gl"\mb%ﬁmemi\l elzhéfb;‘lEOm%Q are%ﬁmaﬁ%gbﬁa?mas

36, acid ecul

the i ntion ipnclud ic acids that hybridize
unde uc 1%#{?&5 ?‘it?@g“?sl{gﬁ such as those
descaiaéﬁ ;ue.UP 0ds gi Making " S sequence encodi ng

t he h gl n am no aci d sequence of SEQ I D NCS: 4,
&> 1iVuceifeACl 24, 28, 32, 36, 44, 48, 52, 56 or 60,

t
o Sg%fﬂ%as,\lr(%'ﬁeéew@zeMI aﬁgmbﬁgassa@h é%l@i(?ﬁ%[kﬁeﬁﬁﬁs encoding

I'n amotiddrCSHramitiortest In sonee eroodimentscdifferent mepdeic acid molecules

full-length |Iigh chan fan b
bso. eggbibihev Cheif an 13, SR Gt B o gbTn. 1n
9. 7. ZHer ethbbdirtlents? tﬂ&aﬁm n%cl&c?am@m%le%@re%&odcs a heavy chain an a
9.14.4C-Ser, 8.10.3C Ser, 8.10. 3-C,

307 Hiebihaiofin b CSB immoghulin, I caodiment, the nucleic

9.7. % enc8$esaaol1\4]§%$f am}] %‘fjft? ﬁv% 8.10. 3FGL or

9.14.% corrprl sSing the am no acid

sequ G[UIJTB]OfInSEﬁdteHN@aeIﬁS t18e micPsic 4€id nﬂﬂecu?éencﬂ&mg&ﬁe variable
36, 44, 48, 52, 56 or 60 and a constant re i on %
| i ghtdoaaan pf the light ¢haigronanTisen 2 AumaR Vailng 042 iEx o‘\% gene and a

chai fe el BT 50 1D
25 [0174] Insome embodiments, the nucleic acid molecule encoding the light chain,
encodes an 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.



NOS: 3, 7, 11, 27, 31, 35, 43 or 47 and the nucleotide
sequence encodi ng a 20 constant region of a |ight
chain, or a nucleic acid nolecule encoding a |ight
chain conprise a nutation. [0181] |n another
preferred enbodi nent, the nﬁfleic acid nol ecul e
encodes the variable domaiT'of the heavy chain (VH)

t hat conprises a human VH 1-18, 3-33, 3-11, 3-23,

o 1] R SOMSHE R SR8 i i i

nol eﬁédu@n&%miprﬁﬁ? chelv fdte Viatidntd Sorggired todgerhlide &Eluence that are
gene and a human JH4

gene; a human VH 3-33 gene,
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3- 113%%”@4@ qmgngfmng 16%&%%?4‘&%105’ 79%‘9% Ser,

a hunman” uman ené and ‘a huna
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Gonade aBedss 532, 3 Pl SRS Far LI ERM AR LS WL
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or 18eduencs thai ngdasdh@é(m@mm@ agifl seqered ofmaongeionel ansibgdy 252

ertodPHEAPNOLE) B SRR XPITok). Jop FRED I, B8 %8 3 (sEQ D NO:
some 16§ r0gl| smm,N@egoj 2@ i(SBQ KO m4);9e4@lDESEQ1DNo 28),
In sone enbodi nents, the nucleic

regi ons 0
ol e@uﬂoéllb@@éh N&HS2H9- %%(SE&FRN%?@ Hif 4SRRI o 28),
- §8mp rfbds {15%% ) r4'x§i'th%§ggﬁfg§ﬁot. 2%9%@( sgp@ta@ﬁmo 52),

1 on N
rmno@mmm San(SEGHY NEE 56),881 0.30Ger SSEQ 3D N@: 60)38.10.3-CG2 (SEQ

o 7- 30 Nors0ico 4208y t8adam NelsD), §rigcks @D R0l s2), 9,144

8. 10. _
o 14(;”’1(3 ’Q %%Y\Ic% 54@5%9;@4@@4 _ SernSN'd 5%)@:”1’44 Ser (SEQ ID NO:

8. 10.23),0A2-S8r SEQGHENOY49), &AO&G%X (SEQSEINO 44) 8.10.3-CG4 (SEQ

SPCIbROL ot D SO B SO TN, ora

SeqUeRGRsH thBRbS. ah fomdRnitodahents), s@id poetdsil confiirRes aiTeas® the CDR2
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monodkgngl Insemersehasiments.tha nuelpicgsideenepdss dhmiming acidyequence
|
hat S ofn PR AIDLREEy Gl e Wit on is

sequenatgus @Bﬁioh(bdmpnsmg CDRl -CDR3.

25 [0178] Insome embodiments, the nucleic acid molecule 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 V1 amino acid



252 (SEQ ID NO. 4), 88 (SEQ ID NO 8), 100 (SEQ I D NO
12), 3.8.3 (SEQ ID 20 NO 16), 2.7.3 (SEQ ID NO 20),
1.120.1 (SEQ ID NO 24), 9.14.41 (SEQ ID NO  28),
8.10.3F (SEQ ID NO 32), 9 7.21F (SEQ ID NO. 36),
9.14.4 (SEQ 1D NO 28), 8.10.3 (SEQID NO 44), 9.7.2
(SEQ ID NO 48), 9.7.2CSer*X(SEQ ID NO  52),
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enbodi nent s, e nucl eic acid nol &cul e encodes a VH
ani nseq.‘lléhcamf ﬁE@HDJNQSa 4 Rak2,il6, 201, 2{4e%&t32731@/o447@/<>5285ﬁ/@r 60 and

85% 900/ 5% ar 99% ntlcal to the VH
oot b O e LU KR, op hahy i sSPerb e Myplion. Further,
am Ngheafukli a%ﬁﬂ ¢BmBFishY Hafn SR dt s of SEQ ID
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e nu
3-11, 3-23, 3-48, or 3-7 gene sequence or a sequence derived therefrom. In various

25 embodiments, the nucleic acid molecule comprises a human Vy 1-18 gene, a
Dy4-23 gene and a human Jy4 gene; a human Vy 3-33 gene, a human Dy1-26 gene
and a human Ju4 gene; a human Vy 3-11 gene, a human Dy7-27 gene and a human
Ju4 gene; a human Vy 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 Vy

30  3-7 gene, a human Dy6-13 gene and a human Jy4 gene; a human Vy3-11 gene, a

human Dy7-27 gene, and a human J4b gene; a human Vy3-48 gene, a human



sequence of SEQ ID NCS: 1, 5, 9, 25, 29, 33, 37, 45,
97 or 101. [0187] In another enbodi nent, the nucleic
acid encodes a full-length heavy 20 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, 9.7.21F, 9.14.4, 8.10.3,
9.7.2, 9.7.2C Ser, 9.14.4CSer, 8.10. 3C Ser,
8.10.3-Cx, 9.7.2-Cx, 9.7.2-CH, 9.14.4-C=x,

9.14, 4- , -Ser,. 9.7.2- Ser, 0, 3- Ser
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a hybfutaome foirddh dfasf e abowee-Hited honbtiohslanfibodis®er s a
human i nmmunogl obul i n- produci ng cell . from a non-human

tr ans[;@&‘ﬂ c In fomre FmbpdimentsetieMuglsicagiq mrolgoplspomprises a nucleotide
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IS roma ani na
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Ahec OSSPt bogSER T K 1 1efloaRL K38 0 e sEQ D No:

aci dogs g ﬁpirags%tg i N0 B2 EEWEIE mlN@f:ﬁajSmﬁWSEQmNo
ani mal>.  The nuc
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for | ntd [ '

o WTELERS oS, L0100t aremoSRIGE B57% o3-ca
(SEQ ID NO: 60), 9.7.2-CG2 (SEQ ID NO: 52), 9.7.2-CG4 (SEQ ID NO: 52),

25  9.14.4-CG2 (SEQ ID NO: 56), 9.14.4-CG4 (SEQ ID NO: 56), 9.14.4-Ser (SEQ ID
NO: 28), 9.7.2-Ser (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 inclnding CDR1-CDK3, or the entire Vy

region.



M CSF anti body of the invention can conprise a

nucl eoti de sequence encoding a VH domain of the
invention joined in-frame to a nucl eoti de sequence
encodi ng a heavy chain constant domain from any
source. Simlarly, a nucleuﬁgacid nol ecul e 20 encodi ng
a light chain of an anti-MTSF anti body of the

i nvention can conprise a nucleotide sequence encodi ng
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by | 1deimcug to thedVy arhingatidsgquences shosvrcindii gute sk ée @ Ve amino acid
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sequences of Aunan’heavy and I'ight chain
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W oo Bpey 16 ppct EARSRRRRE Bl gleh O feavy chain

91 32&&10 459 dequbkice HFISEQID WS % 611 G 44£1R; 3d] 26 30h34, 38, 46, 50,

(B, ot e il 9 A 7 Rt e cleotice
|01 CSFHERE, GrhS 1908/ r ¥ 657 9L 1 a9Yad, 99IcRu gL

[ 019 |c aci d’mdl ecul es nay e used to
r ecolpi8TantThynethpr estodimegptheqmaleid dcidencofleseanfull-lngtheavy

38 . chalp oF 3n AR BRI S EHEADIR 25 0 U A L 1A 91441
ant i *% ﬁ5’9 ‘ﬁmgbgmh@'m 330t Do} £6.Sef, @Mﬂi@ﬂeﬁﬁsl 1053C-Ser,

di aboc anti bodi es ‘and antib

deri \8a10 3@52 87 2-063; P76 G4y P1lHe-CER Q)\M 11GG414.4-Ser, 9.7.2-

nuclejc a nol e

| e RS AR RS R (LR A B paving e
be u$@Hnd Qéld sécgueh@@@lﬁsmmrmstz@loaﬂmsm d630, Bbe38 46, 50,
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BH| eddl, 88 cﬁz 56,e7q 74,18 82,86, 90,9448 or 102 and a constant region of a

heavy chain, or a heavy chain comprising a mutation. Further, the nucleic acid

saVHammo

may comprise the heavy chain nucleotide sequence of SEQ ID 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



as a probe or PCR priner for a specific antibody
sequence. For instance, the nucleic acid can be used
as a probe in diagnostic nethods or as a PCR primer to
anplify regions of DNA that could be used, inter alia,
to isolate additional nucleic acid nolecules encoding
vari abl e domai ns of anti-MC8F antibodies. In some 20
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pr 0 sequengces. such as transcri ptional
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25  length antibody genes. In one embodiment, nucleic acid molecules encoding the
Vy or Vi, domains are converted to full-length antibody genes by insertion into an
expression vector already encoding heavy chain constant (Cy) 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 Cy segment within the vector. In another embodiment, nucleic acid molecules

encoding the Vy and/or Vi, domains are converted into full-length antibody genes

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



separate vectors. In a preferred enbodi nent, both
genes are inserted into the sane expression vector.
The anti body genes are inserted into the expression
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[0193] The 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



15 No. 4,510,245 and U.S. Patent No. 4,968, 615.
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4 24 ’Oabgl%e'S InFRCR '%ctN%S sph@m%%uﬂ%ccﬁrs%%&w%%e splice donor site in the

and (whi'ch patents are hereb g
i ncoripserted ddegion enqh thg}sph@f asceptorsite nveqedingsthe ppman C domain, and

Hﬁ??fpgqoqjag' ﬂ?% Igicg %g&érfsloth%&%rgfr W‘Mﬁi Cu %Po%saf’&yadenylatmn
t r ansfgrifmbdriftiontb@dih&ionGoctied ah@vd1Etiro0sortil sited downstream of the

i njection,
codmg regions. The recombinant expression vector also can encode a signal

quencg’so within

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).



15 el ectroporation and viral transformation. Methods
of transform ng bacterial and yeast cells are also

wel |l - known in the art. [0199] Manmalian cell |ines
avai |l abl e as hosts for expression are well known in
the art and include many i talized cell lines

avai |l able fromthe Anerican pe Culture Collection
(ATCC). These include, inter alia, Chinese hanster

N b R

( COS)ectors!ofthe hﬁzl@ﬁﬁmﬁrfwﬂegﬁla&&y cseqlmneescthadtlcsm(rd. the expegsion of
&), A549 cells, and a nurrbeL é]i{_)her cel |

ines. .. .
Cel |the pﬂ@pddfchﬁa,gppeﬁ}p é!thg'f eql & Appreciated i)yglaose skilled in
t hr ayghdgh %Jﬂeﬁ%ﬂ%&%& %r H n Ve Snbla¥iRg Ii’l'lém:lectlon of

expression lev I'ines that “may be used
ar e repslatiry segjubndes ney, depemﬂmlasucﬁff@ctorsl asshe ahoege af3he host cell to

T e R T R Rlon of BEctn M8 L0 P 80P R gulatory
ant i hagdifss ﬂfr %d%ﬁrﬁ%%sp&’elpéﬂﬁrwsioﬁgnélﬂ& ﬁ@a‘l lele@@ntsSthat direct

for a” period of time sufficient to allow for
expriigh levalsoff prdteingmpicsiioy in mammealian sells sudhsaspromotersy and/or

f bl { nt {
et SRR dst rguire D ERE yRaealsiirts [GHBL S e
AN ORIV BERYSERAhARCRE), Biifial Wik 40 (SBUOY (Butis beithe 3V 40
standard protein purification nethods. Plant host

cel | Bromqterr(mbancer)gadenmﬂm (@&athe adengyiivps paaier late promoter

duck

cel I | nc g?ﬁé@%% (f}l%tlﬂ&gng Oc??rc%lgsh@paesﬁge

Ye aSimrhﬁﬁdgl@cﬁihhSmd acinpenitéisz CFSﬁﬁnﬂnar devgription @ivitad regulatory
Saccharonyces cerevi si ae ?nd Pi chi g ast ri 3 I#O%%O%J

Fur t plements,@ndssqueppesdhersat,ispe aige J-of T4t igil f or Patent
of hefélg”?éB Qﬁzémf@%r ehieRiNof 4,968, 'I?dM‘EEHoGE‘ f&%‘xhrelséxﬂgﬁntlbodies

can anced usi ng a nunber O known 5 techni ques
For quiamtb,encludmg gldescaiption xpmm@eagedgeﬁerseaqoweléga‘» on
system (1t he .

enhals p gg g?ﬁa ts 1%?%% ﬁn[e St %(e p%{; ?ﬁ%ﬂ%‘{ §{?F]es Pégnts

syst 6'5‘1'7%29' | et SRErpotated BY Gefefenbér Mettdds 6NEEREdsIE polypeptides
with ~European Patent Nos. 0 216 846, 0 256 055, and 0

323 totractmal exllsop Sengabealione. 2. Agptt cells, axsralsqgwell lmown in the art.
200083y MO B Lol BBk,

ani medcemibiant &GN Essidnfveetoendf the yoeatidrninap varty additiouw: sequences
ot her. However, all antibodies engg]ged by. t he ntﬁ]%l
aci dswah scequssces thatiragdateaerliGation pf thgmsetos indpst eglls (e. g, origins

am n s€ taﬂfl’é afifer GBS facilitates
ot e SRR HED it Os SR (BT Tl HRUME ol b
st at eelectignadfhestreells mmW[hiaIﬁhe ivectooliastbigen anttodbeadi (@s: €.g., U.S.

25  Patent Nos. 4,399,216, 4,634,665 and 5,179,017). For example, typically the

selectable marker gene confers resistance to drugs, such as G418, 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 dhfr-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



15 Transgenic Aninmals and Pl ants [0202] Anti - M CSF

anti bodi es of the invention also can be produced

transgenically through the generation of a mamal or

plant that is transgenic for the inmunogl obulin heavy

and |ight chain sequences of interest and production

of 20 the antibody in a recovérable formtherefrom In

connection with the transgenic production in mammal s,

ant i -WLOEF NidIERAEEokRfed G o

recover?ﬁ from the_?ri |Eleo?“dgg§%§,ﬁ ﬁg\gm(rg$F g?ntl%ootdﬁeé@nd vectors

r5m7mmﬂs O&Pnsr@a,tf;@sggmslzeu 8:i((1j ?g)i&;:nlles ghsnsbe useddr'tr&B@ction of a suitable
, 88t a , , . An sone .

en‘oogll“manf1 lslé%’ﬁgaﬁl:t’ ,aﬁt?ﬁéﬂ%xeaﬁ étrﬁezl' é[lﬁf’l?ﬁch’@lalﬂﬁatcanbe by any

conprlnseniiuethed Fornmedlcalp ol il REHI& Rtc%Ph 5?1331 i

wi_t h M CSF or an inmunogeni cﬁlporti on there% , gslﬁ%ﬂmds for

dés cripisednctipn o Eheterglogend polyoucleatides (utanianioaliasscellf are well known

U paf el el R 08k HR%aPh Beniecion Balam Missotate

emb o ghrevipitation )y lybrene i edisbisteiafebti o) ip?@tbﬁlagtrﬁuﬁbﬁmlectu poration
i ntroduci ng one or “Aore: nucl erc acig ’

are produced b ] !

mol e& F%‘ﬁéﬂ%ag Wﬁ peiynugieptia(s)3o lipsyonaest angbdiyecomitrbimjection of
i nvenRfd i 4 [ . Of nt . tapdard . . )
tr angﬁgéeﬁ}wé ltmec ‘%“fi%ugga @lggﬁ%ugiaeﬁc %’Hg%ﬁielcflg’a mgy hedutroduced into
Pt emangnalisn, ot 19 by irat vectobeMekliods 80 & ahsFornGfb kIS Well known
for maltin he tr ni c_ani pal can be enbryonic

stem elagr(‘:1 es%ﬁaﬁ?g'g@ﬁem 514399240, 4R 464,340,461, and

NoN- S5O SR REentiite !B@reﬁ? 'gf@o Jofated B%}éég’ll bn}%rgigecreréc.eb. Methods

het erozygotes, and nonchi ner NoNDzYygo
Hogaef Bansierming Nint pellsatre well knewh/inithe abiyircliinde.g,,

b Manual .2ed. | d ' Har b P
l(“i‘ 9 8 rgé)agtr&)r é%eﬁg%ﬁr%ggjagq%_ &an%&ggt?& h&%sgg {:ra%fonnarti%i,sdirect injection,
T3 anshetomsatich Hidadidl GahsfBrodRidh0 Mhoc@‘cff_‘?faﬂffc}{'ﬂu\ﬁ%rb%treﬁal and

Press (2000); and Pinkert, Transgenic Aninma
TechXeAsbeg!s are dlap wielilBoymip thitpsbk, Acadeni c Press

(1999)199] NVERIR A5 i he .tr eni_ ¢ _non- hu )

ani rrg(lj 139 911 ave a t %%T%{ig%ﬁ% i%%b%@e. 33*05%3819?’@5‘?55’88@%?”&@;“0“ In

a t atpeti ang indnd¢ many imhoittakn@ad Sinds HRAMYIcERM the American Type
n of interest. In a preferred

and/ a light . chai

enbo |u}’f%‘i’?td,°q£ﬁ%°1% @'ﬁ@&&»nﬁesa aRchedes intemglid, Chinesehdrster ovary

X ' ' | i h a

o SO Nt ot

|tor ef moabfkyykldnmﬁll:stCSIS) hu_masﬂmpatfaé_mﬂurrmgmﬁ,nlﬁ &glls (e.g., Hep G2),
ran | anjal s, Co rlp se clel Cc _acl nol ecul es

enc o%ug ?%; °eglsn6rb‘1 3 PugbeR '%QFE;?C@ r}E?F deelblines;of grdiculanpreference are

?Il' Eéi g&gftiyeid '\hﬁrcﬁﬁgh WRfdrmidng WARHYceR Tinds RAIBRLRE %ﬂ)rgﬂgidntig\gds Other

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

2

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



CSF anti bodi es may be made in any transgenic ani mal .
In a preferred 15 enbodi nent, the non-human ani nmal s
are mce, rats, sheep, pigs, goats, cattle or horses.
The non-hunan transgeni ¢ ani mal expresses said encoded
pol ypeptides in blood, mlk,, urine, saliva, tears,
mucus and ot her bodily fIU|&?. Phage Di spl ay lerarles
20 [02041 The invention provides a nethod for

ro M CSE_.anty '
g or ?llr‘] ? %ﬂ@ }oggﬁﬁsﬂpg?%s Y%aggfé?sé %éllsgﬂ:llug@ ?ﬁﬁé&sc%}g}l:dgtgromyces
I br aneOSacchH caédrbadheandRichiegBtorscr eeni ng t he
I|brarzW|thM F or, a ortlon Hﬁlereof ISO'%b rg <
phad@z ®lat Fusthed, mcgﬂona e inKention: (PLASF Hoiste
the tg?ﬁe%%n})h uttor® %&ﬂ'ﬁ’lle? aPheerBhOQ Y a nurnber of known

prep rary of anti odles for usen
Bh agtectduquHsaFot exdnnpleubsglotangne spshdthee sshe pzsprg$51on system (the

h
S G }s”ra°$oare$9€$aﬁowg%ﬁrﬁ°@g§w'g%v R R YT
ther %%gilt{ 3 ogﬁ@t% A8te Eudsed Wﬁ@le o?éﬁft%?&éﬂi‘ﬁctlon with

ant i ucing-cells fromthe immunized ani nal;
i sol BopearRPseritNos 0 BE6 éék& 0e256c0 5¢ aitd @ 323 89BangkEuropean Patent

tran bi .n h to produce cDNA, anplifying the

c DNA; Ei‘ gﬁﬂ'%ﬂ%@%é Ad inserti ng the 30 cDNA into a

Rf‘aggn@if Phﬁy &?519 tha® mmo&ﬁa@x@ehsebwld@ﬁe@nﬁen lines or in
expressed on the phage. Reconbinant anti-M CSF

ant i hmmgemcmﬂewlhhmdlffwenwywyt@paﬁ?@ﬁeqch ofhgr g However, all

ant i B%a:{ éeségg%%g%%’%@bﬁl# o‘% acgiganll%l% splpat g dh%rem or comprising

SCI €@ Aind aélﬁ%@%dﬂnﬁéslﬁroﬂﬁmahﬁammre phrt afithe hmﬂgnt invention,
library. Prefera

the library is a s a
di spregprdlessiofithe glm&h&%ﬂaﬁ%ﬁm@“ﬂaﬁﬁn@%ﬁ‘& ¥ ihegyiodies.
%epared fromnRNA i solated fromB cells.
t hodol ogi es for preparing and 5 screening such
|'i br @rimgenie dnkmaswand Rlankse art. There are commercially

(e o [0202Fc AiMbSF ATRBTRA Ao P PR SO e atet =
Sl 1 SRR o B e og S’Sp“é‘ﬁ‘to“é?%‘“mgem° f°r

Ther eheahmnumgoh)ﬂlhé)eavmmdd@t alpain sequgassfinigiest and proguction of

ESE éﬁqnggl%ggggrtx 'L\g dlﬂ gorﬁllgl' 1 og: i{@%g&iﬁ%@hﬂ%@e transgenic
Uckigh irpﬁlaﬁiﬁials WRi- 82 CEFGhSibodies Odrl He?ﬁﬁiduceﬂﬁh and recovered

92/2 791 WD 92/ 15679, WD 93/ 01288, §%/ 01047 N
92/ 080, the milkofepats) cowsppratireiah 188! 153,?2 ent Nos.

(199 | r &hertS, non-
(199%827'@%?;?% 6&’%?22%‘;9245%2 %’g%iﬁe?elg%g) oS, non
Me CafHueian\radbgetic animbistthat eoﬁl@ﬁssﬁmasmmm@gbulm loci are

C25r5| ff&nwuiugd \Sl!th M-EI\S/%%r\;n u%r%lm?lggseansgor{l %he)réof asvgéscnsoed above.

Methods for making 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



15 et al., J. Mol. Biol. 226:889-896 (1992); C ackson
et al., Nature 352:624-628 (1991); G amet al., Proc.
Natl. Acad. Sci. USA 89:3576-3580 (1992); Garrad et
al ., Bio/ Technol ogy 9:1373-1377 (1991); Hoogenboom et
al ., Nuc. Acid Res. 19:4133-4137 (1991); and Barbas
et al., Proc. Natl. Acad. ScP4 USA 88:7978-7982
(1991). 20 [0206] In one enbodinent, to isolate a
human anti-M CSF anti bodies with the _d

sired .
c har &ielSe rineTaBSEenie MAIGH A AEENFES A, Y FIEBILIC Aonchimeric
descpy lafd hénd S8keEy. drenyy
and [Y OB Rar ad Bonchih o hAIRGH) o B & W MORD neRy>
act i Manjpulativey e Wa@SEFEmirgiondl Laborejorn Mosualidsdi, foldgpring Harbor

t had ibed in P Publ i cat | . WO 93/ 06213,
The. SIS LEBY A RPN Pl AL e ERT el gt 4 &Pdcttal
ps ef ﬂpéma%h,semrd UhivaFsit9 Provk ¢R0009 Cardl Blnksit, TRavgeis Animal
described in PCT Publication No. WD 92/01047,

M Cafleehmojogat Adlaboraxeny HandBagk, #52dgmie Rresdd999)abeysome

Giffiths. | .. EMBO J_ 12: 725 ,
ant | G festmagp D ong gk giidfh b dger 4 fichlibn and
humagegiadefeneby b kegaigicomstruct 820 &dcodBE £ héaviytchain dndfoea light

VL and VH donmains are selected, "m x and match" 30 .
expeehaineof interest. Jop perfersed enbodipiert the transgeaig agimealscogyprise and

e ipiti . . . .
y(j:]r e€ t%k%drcxﬁ\lf &E%"ﬁ%&}éﬁjﬁ%‘l‘g ect pre eti?{e S\tlllla}t%emﬁcauy
pai r bimIINIFCSH, preferablydiumanMICSE. Irosomer ¢rhisndiments,dhetransgenic
the quality of .the antibody, the VL 56 and.VH .
s g meARls fompse s ik 45 mglecis ﬁﬁ?ord(?%% = R antibody such as a
rand _%@Eﬁﬂ, &fis B3 HuBRnERRAntiRAyO The anti-M-
of v@?ﬂﬁ% or VL, OFK’D% prglggé%nﬁggglmégous to the iz °a
vi vo GSihattibodies tralyibemasie it esy trazsgpuicsinishal. foa preférred t vy

turatiqn of antibodies .during a natural i n

s poRedmgtBP RoiEnR apifmaly £ Her iy Perp: Blay Bt cattle or
acCOHRtdes NeHe Ryn-Biabh frivhsgeniYhiniidl eXbref2gBaid enctried §olypbbtides in
prinmers conplinmentary to the VH CDR3 or VL CDR3,
r es pédead, ilk, uripg, salivss teatsy mugbs/and ofberboddyiflids: with a
random m xture of the four nucleotide bases at certain
positions such that the resultant PCR products encode
VH arrha¥e DisfiaeDibsariest 0 whi ch random nut ati ons have
been introduced into the VH an%/egr VL 3 10 reg{ aglg bod
PAes 0204 d oFhs inkeRtiongEowiesAeled forpradpcing aparfisM-CSE antibody
re-s -biAHi ' ibrary of
Sor oS AEG b Rline R rkbr Mriprieing (R4 hs PPt Bt a library
t he Humvanrdntibodies ompbagesscosening:the library with MHELSH er a portion thereof,

di spl i?glatlixagb{)ﬁar L that fnld"al\l/IPCﬁc,la% obtaining the antibody from the phage. By

way of example, one method for preparing the library of antibodies for use in

25  phage display techniques comprises the steps of immunizing a non-human 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.



encodi ng the sel ected anti body can be recovered from
the display package (e.g., 15 fromthe phage genone)
and subcl oned into other expression vectors by
standard reconbi nant DNA techni ques. If desired, the
nucleic acid can further be _panipulated to create

ot her anti body fornms of the Phvention, as descri bed
bel ow. To express a reconbi nant hunan anti body

i sol scr.eeni ng.
@%@d%@%@%%%ﬁ@gonews&? %)Oghlfec‘ae%?%g%?be
expfleaﬁtea By 36re¥Mak alrechtbindit comtbipatbriahamntitmdgrdivray i Breferably the

host cells; as described above. C ass, swtchi

[02 glﬂxamsa v plige cisniay ) SRR CORSIRg PUER VL god Vis cDNAs
et Od frgm lingﬁ%/ &glauhefr leleééc OMMI%& Rk pf?h‘%anng and

antiP to ano ass or cl ass.
0 ”escré’eﬁl%"ﬁﬁeﬂ 1ibRiies areknowal iritiee @t i There Msblrrunemaﬂu |amglable

a VL or VHthat d |
2 e qUisFes EearERmEToEs gl OTaies (CF At IR Racoppyaant Phage
wel | Anh éfsﬂmﬁ r&ﬁ?ﬁ{# no. 27 934@9561951?(1 146 iStatiRbRC Sr€Z ADE hage

is opera a nucl eIC aci d sequence
encodispigy altCéataio g b1 3406 M)a Thesiatsodiré afrarmgthode mdreagents that
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ant Fﬁﬂ}{é o5 B8 W@UIWRMOFWO@MQ,Wa)191/17271 WO

ant'body that was originall
cl as92/26Vdt, (Wi@d)Zl/kﬁéﬁﬁ W@}B/Qm&&q 092{%%4?,9\&9592/09690 Fuchs

2ot Rkl Biobchplagsoats 10 GOR (PSS 08y At THRE Aol ybridomas

for Breqogsi1992 R PBE bi HQSyichte 2466127!5\/13’8t1|(0)9|89)pMcﬁ1affsrty| gt al.,

a desired i sot'ype conprises the ste

nuc| daturadhs: 55%6&1%)&55&@3’/“&4 aﬁpm Jahz %%‘pﬂé@@ Hawkins
“ 2 zy Rf@@,;%azg{‘ﬁgﬁg% 0564 ?C@lha&oﬁ et bl QbR 85206298628

ng the se uence

encoqlm)t@mﬂ/mﬂ Pegg. wwz Mc@atScngJSﬂrf@ 6sEHOLhR)t Garrad

a sequence encodln

o el o s brand, S LIPS0 1 B3RP RPbm ARl i mes
and ”9941%%’1?7%{93}1? a8 b AR L] Prod. N@dzlAcaaznscz USA 88:7978-7982
coIIecflng the "anti-M CSF antlbody wWith the desired

| sot ypeo1)[ 0210] In some embodi ments, anti-M CSF
ang: ?[8% 5 Of the | ilxﬁmtltgrf?ca%v%g_{u%%na&g-ﬁ%gﬁ]&tﬁ%dieswiththe

conv ed(}kﬁwéhaﬁcté&ﬁcb %%ancdwm @Slaﬂﬁﬂﬂdyas deseribbd herein is first
Accordingly, the CPSC sub- sequence in the FC re]%?lﬁérb din
mding

of | 9i84d besebert buapplisavyrAnd ighs chaisegugnces HaYRE &

105 gachf%" %&}\A %éfr gﬁg @Wﬁ%{m@g}t{h g%t?y&rﬁétgsgg%deCT

Publication No. WO 93/06213. The antibody libraries used in this method are

25  preferably scFv libraries prepared and screened as described in PCT Publication
No. WO 92/01047, McCafferty et al., Nature 348:552-554 (1990); and Griffiths
et al., EMBO J. 12:725-734 (1993). The scFv antibody libraries preferably are
screéned using human M-CSF as the antigen.
[0207] Once initial human Vp and Vg domains are selected, “mix and match”

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



243 SEQ ID NO 46 (which corresponds to reside 228 in
t he EU-nunbering 15 convention) woul d becone proline.
Simlarly, the serine at residue 242 of SEQID NO 38
(which. corresponds to reside 228 in the EU nunbering
convention) would becone prpline. In sone
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a CDrtibrasgi the DIYA erendingthr antikogyds clonediinje  repgmbinant expression

mai ' td i
I YBetoPhngl BB g RAHA Y gl Rl BoifRO GosRf1BEd above.
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-Cx,
9. 7. Llegspwitghingo. Cz4, 9.14.4 CX, 9.14.4- CH4,
g' 16"'[§'l_(§r 6¢I?Otlzer2a's§éacrt of §1e %eﬁhﬁ 'brov%de]sQr methbd for converting the
. .class or subclass of an anti-M-CSF antibody to another class or subclass. In some

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 Cp, or Cy from a desired immunoglobulin class or
subclass. This can be achieved using a vector or nucleic acid molecule that

30 comprises a Cy 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, ¢.g., from



15 9.14.4Gl. In another enbodi nent, one or nore

mut ati ons are made at an amno acid residue that is
known to be changed conpared to the germline in a CDR
region or framework region of a variable domain of a
heavy chain am no acid sequence selected from SEQ I D
NOS: 2, 6, 10, 14, 18, 22, 2% 30, 34, 38, 46, 50,

54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98 or 102,

3: o0 o TeEY Ladpier retkod for oaudifis 3 438G g the jnvepsion
¢ Od;omﬁ'ggnfrd Hes H&%e%ﬂﬁ@gﬂsé@ﬂﬁé stept 6f ROlatiBg Snuclelc ac1d
rru ations

e at” an anmno acid residue that
knovencbdinge m:aumqmm obarpantieM- fJSFtanebg@r #nd; avucigic aplmrsodmg 2

PSR L AR oL N B B e Ve

NOS reé;ron8h ﬁmg tﬁ@Vﬂ%@queﬁée to?Bseqadncedhcodidg ah8avybchaibébnstant
55 whose |ight chain nucl eotide sequengc

pr es@ngn of theg@@rq:@smzme exprepsing the hght chajnp gegesand4tg beavy chain
. ln o f [
it A5G ip Pl TRRk R the st CHERLEy SAE i esied

hav%sbﬁge am no acid sequence of the gor respondi ng

A L.
oqi BHIBE GomseeEbRURET, H5r YbCSRARBARUS: fiabf AF have th
ﬂi) t ?%%%&kg%ﬁ%ﬁ% cERaRY to %U%&benﬁgoﬁ#bﬁhbﬁ)eﬂﬂt@@heavy

re|n I'ncor porated by reference.
mut atheim changed to apmlmek Accmgmgthy dhe €BS§tsah-tseqjxgn@ﬁ in the Fc region

Zlms ?gﬁf& b'l?q;%%;%%@ﬁ’g’ga g/ﬁgqrbtlgt ngglé\%)gm Cfgﬁé’l ({Aalblg?seSﬁ C.and
non- gQHlﬂJIﬁQ:B P DHubRid Whﬂ(ZOGﬂ)) €L kamPle, the seriieedt residue

such™propertiés as compl ement fixatl on, FCcR bi ndi ng

and 243 SEQUIYNegéfubivh cogkspomds tereside c298 in @%Féhn}mbenng
ding.to th
{0 e RSEL bR o b AL, o8 SRk Bt seQD

fr ampuprig wetdesredporidieo reaidel8an dhmEUmebenng bdmyentlon) would
constant domain. [0214] In, sone odi me e A

f r ombgcamae proline| Irisamee emyo ‘W@ﬁﬁtér'iF ‘?%nrtﬁ% g

aci d @dﬁ{c%ﬂm%ﬁlﬂﬁé HEega'nQﬁne\@aﬁé’sﬁ@ﬂk%q&Ecé hSome

nut afed ant ody onpared to the
ant i eibodmens cdmpkysemdﬂnmeﬁ)aclncnﬂnatcmframewm:thlonﬁn‘i the serine to

3801 ovalinerabepen thaRy Tl (1o f- e PGPS by 9-14.4C-5en
consgmgtgqﬁg m R @fithdy 820, 3¢ Get YIRS able. SO

enbodi ment re are ndo nore than 5, 4, 3, 2, or 1
am no acid changes in the constant donains. Mdified

Anti bDoedz;n%f?mzzed Antibodies

[0211] Another way of producing antibodies with reduced immuno genicity is the

4

25  deimmunization of antibodies. In another aspect of the invention, the antibody
may be deimmunized using the techniques described in, e.g., PCT Publication Nos.
W098/52976 and WO00/34317 (which incorporated herein by reference in their
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



15 [0215] In another enbodi nent, a fusion antibody or
i mmunoadhesin may be nmade that conprises all or a
portion of an anti-M CSF anti body of the invention

i nked to anot her pol ypeptide. In a preferred

enbodi nent, only the variable domains of the

anti-M CSF antibody are 1ink8d to the pol ypeptide. In
anot her preferred enbodi nent, the VH donarn of an

anti-M CSF antibody js linked to a 2 rst, .
pol )ngﬁatqddg mwmab%/qqqglw@ of dhsheavyand/qr hﬁl}t-chmpése':g to alter a

ant i b d
o s g pronerl o e hiBods® BBl BRUAIR hisybe made in one or
t hat motesf tM-CBRIrelionsl mmcmasmrdecmsﬂthcﬂ(wﬁftthe giibody for
another to forman agntib bi pdi
or of M Sh terbussnenasoresrs kumon G esbibdng ol B e

he Mﬁbog énhnk’t?ﬁe@d élfél-‘cﬁfecfédfiﬁuth?@fgsfb hfe WEll-&A6wiYin the art. See,

onmal ns c tefact with one ano r 25 (see bel ow
undee. gssmbmomwlah aptch A etsql STpE- \Imamrqfw@rd gpbodiment,

antibody.is then, linked to.

inte long-pre TRasle; 2 AL ARMOS rersgﬁgse grfbre ecg%n%?d

a  PEIMPAB tEerinfind i\ ERfabRX RS on gn aﬁi-M-O)SFtarmbudy In another
The pol ypeptide may be a _therapeutic agent, such as_a

t ox I nmbgdmwnh ohe ot werespuigtieRs are AP 4t 4t YIS Tsidgy that is
e EQ?W t‘%ﬁ’ a%ﬂg?l? n?pgg tO g%hrﬁﬁ‘leg‘i‘é a %’.@é P S G frdFRework

per oxdgiasef a 'l'divraaliadiofmaim or ims cmstam tibineihi cfa menochmal antibody

ant | BS&iA 10he ¥ 3k 1 Bohd et RaPFRE T o 1444103, 972,
o8 05%9 Sl V¢ 8oL BB BalBMBIR01209.700CHIN.INLCGH, 9.144-

ant i on’a’’sing e pol ypeptide chain, or if
want €G3 901r4eaCé}4a9hr4$p&rJ 9.7.2-Sent 8.6Q8s8er, [&)12%10% 3.10.3FG1 or

create a | e ai t b

{1~ e oG "Bratotier ghEfisnt Pt of Bt hylaHtn; 15 p28 ot an amino
anot ZASfd rE4iBBAL is RA6WH kI8 éhahbekedth éea:éd nhdee geﬁnlmegn a CDR
encodi ng the amno acid sequence ( 4 -Ser)3, suc

t hat regien vi-Hframewotk resr@q @é AYan ahia ﬁmﬁémé}f ﬁrbéé‘ébéahaé% a‘&‘“ acid

conti guous si,n t L.
doriSHaU§IG? F,eégcqg{jﬁ e B RS, "“LG 4! 2% 2@@@ 34138, 46, 50,
et a|54?\la§cazeese70 24,2184 83-86260,(949 88 br lﬂ)ilus;tmhoed h@lvy chain

Eégimrqoyd@?e‘éignce‘?iére@ﬁnéeﬁﬁgsﬁﬁgﬁ§ L5685 43,33, 37,45, 97 or
- singlgcC C}ﬁ%t AR, SHYor RSB IAMAING Afe mh&e &nh\andno acid

si ngl'e™V L are used birvalent, if two VH and VL
are ussidue thht panywaliebe changedrovmaparbdie thpvgervingig 2@DR region or

S A A
anot hs%i ?&g'sgcgeirj)ﬁbﬂ 4 8 19t her20e DD BEYE6S44 o1g)62, 56 or 60, or

nodi f S may be prepared usi ng
25 whose hght chain nucleotide sequence is presented in SEQ ID NOS: 3, 7, 11, 27,

31, 35,43 or 47.
[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



15 anti-M CSF anti body-encodi ng nucl eic acid

nol ecul es. For instance, "Kappa bodies" (Ill et al.,
Protein Eng. 10: 949-57 (1997)), "M nibodies" (Martin
et al., EMBOJ. 13: 5303-9 (1994)), "Di abodies"

(Holliger et al., Proc. Natl. Acad. Sci. USA 90:

6444- 6448 (1993)), or "JanusPns". (Traunecker et al.,
EMBO J. 10: 3655- 3659 (1991) and Traunecker et al.

I nt . ahtibéay ReprovideRite for’ovaterPornbAcakhlciPY J]GSm%Qo another
prepared using standard nol ecul ar bi ol ogi ca

t echrimQ|eade, ObFq didrsuch prepewtise pd ¢pgrsplm1enttﬂmtmn, FcR binding and

Z ﬁtelc g.fg{r%&gf))ﬁ enci.egl‘?: é%%en%dia?egi; Rjt%témﬁlﬁ% t’%@gfgsbyt\cgordmg to the

vari em;cntlén rafmﬂgiei anfibudlyutiyigive lmaitéﬁbr@fin Bﬂ}bbhéj&rﬁ&e%ff the CDRs
fragnents.. See, e.g., Songsivilai

nki n Fab'
Lgchl‘?ﬁgﬁarme@}' regiops of fheariable dpglausqlanslzchnﬁmoglqm@a
Kost ¢)2yy4) et ek 4 .992 .
addi ?I on, bi gt%c;rggle e an?klot)hegflérg E@%Ygoégiécrl Qliynumnberm
" di abetiees, angino adr&irmsﬂanms in leitharcth® Vigrap 04 | doiMiss oftth€mutated anti-

BBl S i b Bl oo omen. 1s oy
has affHelabbvd] ﬁ?é’fﬁuﬁhﬁ%h@m%g el 5&% oﬂgﬁlg&t garégong "RBher, any

nonocl onal antlbody 252 8, 100
10 120f the mutationscan Be TONBFYative agint RfidsulBtitiods. B sb&xeS

71 gn s e oo 3 i e, 2 A8 T ine Ao ahanies inthe

| i ghttosstait dompihsheavy chain also are 61 from one of
t he above-identified nonocl onal antibodies, but are
different fromthe first heavy and |ight chains.
[021 odi ments, the nodified antibodies
descrﬁ%obe(% Above %?e prepared usi ng one or nore of the
Var i ﬂ!ﬂlé] d &mrmothercnmlﬁlﬁﬁner&ga aionfantbody biffBiiundadhesin may be
anti - Cﬁg nonogl on anti body_ provided herein, from

e that

an afft FWE%%?&@ ©OF aportiog a#@ﬁBcMo@r%‘f anffhodly 9§ ¢he ipyention
f r omigkdieB \WothBAb Sy ptide I a dgﬂ%ﬁﬁfﬁyo@y the variable |
sal d nonocl oha

nucl ei ¢ aci d sequence encodi
ant i d@mgms Qéﬂﬂﬁ\aatlfMe@SEmutlhodbema]mkedtto bBrdiokgpepidé. Ommbther

the- Pledatl Sibhento X af o Gatn JEt s MR Frodhis ke o o

! et pofyﬁepllde #hflE hfb’V;P@cﬁhiuﬁ%fQﬁ al-Bf @sIF) antibBdy is linked to a
gener al e antibodies or portion thereof Is

deri @e&pné pelyRertidetthattassoeiatesivadrthelfirstdiolpeptideinta manner such that

rccork iyt ot pniat el BirrdE ilae Bhligh e fromananibaty binding

t he SltBI dntanmhelapxefdrfeﬁﬁeﬁﬂﬁdnﬁ@ltl the Wdﬁmi&?ﬂ {% sbParhf3li #okn the V.
and dified forns of the human anti- M CSF ant i bodi es
descfoBag bﬁ{é‘r r such that the Vy and V| domains can interact with one another

25  (see below under Single Chain Antibodies). The Vy-linker-Vy antibody is then

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



For exanple, an antibody or antibody portion of the

i nvention can be functionally |inked (by chem ca
coupling, genetic fusion, noncoval ent association or
ot herwi se) to one or nore other nol ecular entities,
such as anot her anti body (e. a bispecific antlbody
or a diabody), a detection &gent a cytotoxic agent, a
20 pharnaceuti cal agent, and/or a protein or peptide

e S 3 TR B APyt Bl Foymgptice chain, o

st r pbay wehts t6 Brfedte aﬂﬁ@{ie@fﬁcmhuaodml yhi sti di ne tag)
[0221] One type of derivatized antibod uced

cr ostoR16lki Fe crets vinglp chain gnbagye(seEv) F\"tnhémggmsn? DNA
or .O% (%nénftfﬁrggh a§ﬂ9 ’lmﬁecgto’ an'bEme?ﬁ% nc?ﬁggg (ﬁﬁ%g'ﬂﬁc}ﬂ%ﬁf linker,

ant i CrOSS|In ers | se t hat
ar e dig} edooldirgithe hmﬁrmadc;d feguéntg (Gﬂdeﬂ)gtshctmﬂnhtythe Vyand Vi

reactive groups separated by .an a ate cer

(o gsequew%wngwwgﬁé S RSB Eheh PrAHE, Wi the) Vi and
or hvmath 13540 t Hidkible | ﬁke?ug%rkl Pl ﬂifh eﬁ&’lb%Tcz%h@é

Such ers are a

ron1 |erce enlca
Co npm423R®26<¢1@8&), Hulston eraol ,[mz 2NatAndsarebcit Ugé 8615879 5883

g:{ Ieé%%g% i/gcg(gaﬁf : bOdﬁ] M %%%%@gg&dyfheuf’ éJJ:ham antibody

131“ ' ﬂlﬁ?b@kﬂ&ﬁb@ﬂeﬁp{ﬂdnﬂlﬁa Gihglehs; ardV e Biel B8d,BRVAIAE, if two Vy and
erivatized include fluorescent compounds, including

62 Viemresdanpolyvalest.dEmeratham bYhVe@nd Yatase used. Bispecific or

R e ¥ APl RA B o SRESHL 0N Co ana

| i Kegnotherandledinely can aI SO be | abel ed with enzymss
that are useful for detectjon, such as h

sh .
per ol82d3k e n QQBQQPBWE%GT mogifipd pridhodies dics ya%ﬁ pregared using
pyos E&@M &Eﬂ?? > Enddd] "l’mp &1& H‘E)lédul%% FW‘i%Btaﬁ& “Kappa

d a

anti ect l e enzyne, it IS
det ebmeb”t(yll atiali rfgomﬂdEng dﬁa949r-é’agla9t73;) ‘t‘Manbcndqes” (Martin et al.,

i st v %S. RRlRR Byl o Brocil Head. s

per oxj @?63@4—3"4@@&1@93» Sreyaslbins? aqﬁedkwlémeEAmOJ 10:3655-

peroxi de and di am nobenzi dine | eads to a col or ed

reac Bsm(wedmamt Trawhéakbr étgl. wtdétCemqtﬂS@ple 217 6l89y)) may be
| | ab {,
5 Posarsaulanne 5 RaOhoh o AL AahES] GV tbactings o

bi ndigspeificatidn, body can also be labeled with a
pr edet er m ned pol ypelgtl de epi tope recogni zed b

secoheRlsy Blawrﬁceqﬂnt gdags or q.rgllgg]l gldypg, EmEns 9a¥1 be produced by a
sequenc ,
rre? a|VaIB?el'x é)f 'Elgocﬂ%cﬁﬁélﬁ ?ﬁ]}i? S‘Pﬂﬂlgl?éjbﬁ%b fragments.

-

onmal ns
enbodear . §Soﬂg%h&1a§&albaehmbhmmed Exp Immunol 79 315-321 (1990),

25  Kostelny et al., J. Immunol. 148:1547-1553 (1992). In addition, bispecific
antibodies may be formed as “diabodies” or “Janusins.” In some embodiments, the
bispecific antibody binds to two different epitopes of M-CSF. In some
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, 9.14.4], 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



15 by spacer arns of various |lengths to reduce
potential steric hindrance. [0223] An anti-M CSF

anti body can al so be | abeled with a radi ol abel ed am no
acid. The radi ol abel ed anti - M CSF anti body can be used
for both diagnostic and therapeutic purposes. For

i nstance, the radiol abel ed ti-M CSF anti body can be
used to detect M CSF-expressing tunors by x-ray or

ot her di agnasti ¢ techni.ques. 20 Fur [ 4 .
ach BYEisGF 86 D beY idcanBgf Fiopclohilahilich B re different fom the
t her aReMdavyahd YighSchainst oxi n for cancerous cells or
tunors. Exanpl es of |abels for pol ypeptides incl u&%
Vg are

but ER&9holn some embpdiments,the madifias antibpdigs dessuberh

radi onucl kd - _3H . Sy

1 251PreRitgd iSikg ."n? 8’2‘%@% ofthe variahidordil o ’uggic?g{ym%‘;(’%’; Spm a human

kasl dﬁ[tiﬁx/FCSFQﬂcl)nMcldlmaBaIﬁibedj' pﬁdvi@gd:wpein,%omla?la:mm' acid sequence of

pol yet hyl ene gl ycaq PEG),, a methy| .or et rou r

a casadmpapeleeal agtibedy, onHie@e Rayy ﬁléalﬁroéﬁﬁgéhﬂg‘ ‘?"nge‘ioby a

i _ . . el he

ant 1 Bt 38436MA% ERoRRRERERSR T Jufiody ™0

i ncrease tissue binding. Pharmaceutical Conpositions

‘and Kits [0225] The inventjon also relates to

conp9§r’f4‘t5ﬁé aﬁéﬁﬂp“r’léql 26” n anti-M 30 CSF .

ot aﬁﬂ?bft A%nin'tiblold?- dy'SE htifdas drraﬁ_ﬁ%éﬁeﬁihdﬁlfg posidrestithe invention can
0 nt

need reat ne or rheumatoid arthritis, _

ost ebpdemdsitized or lizkelddo assthenroslesule (125 arashennsptidererpretein). In
the subj.ect of, treatnent is a hunpn. Ln .othe

onbo8FHH: e aRpedEirRefod Ao RN RRval TP hat e -CSF

erinary

Hy pe biiaild it 8bedrfactedtidversaents the dety ataaisyéeabglingy Axcordingly,
role that may be treated by an _antagaoni st anti-M CSFE

ant i Brsoantibedienand ansidady pertioanof e dpveatian gre ipjeadefbtogpclude both
- ps9an,and g F}fdd%ﬁ %g;gse r@f fe RAah 20l N ESPadBiRs dbdthiBed herein.

sSquaimous “ce gastric, pancreatic, breast,
head FoRexiaplé,ianeintibsdnar antibudy partion pf thetiaventios can be functionally

col orectal, esophageal, gynecol.ogi cal, nasopharynx, aor
t hyr dbisd (avshpmical ReipiRanSRRcHs JHfo RO RS asRr SR OF
mul t 'ﬂe@gﬁX oQ{%Zoé ridte Bihet inoWcalar ehtitiRNsucB Ak a8ethérsdntibody (e.g., a

anti= ant | ies of the invention are useful to
t r eatbispecific autibidy arardishedyh st detectipe agensaaseytotoKisAZaRtea

| d | uk 0226],, Thi s . ti |
8 vy SRR pbehnt ok hotetklh G Pep il e iy A AR ASE e of the
sel eGhafody @intiB6dgpBn %ARSndtheP fholdculs (blithi dsiasstreptavidin core
psoriatic arthritis, Reiter's syndrone, gout,

t r aurragion ona polyhistidinetagel | a arthritis and acute

synovijtiSs, ~fheumatoid, .. ALY t.0i ine tw ore

Spondhfl CBeHEBE BrfhsuBid it s SOBUERLY yliping two orm

gout Yanfbbdied (off Shewatheaypesr cfrdifferehi typesy B, tto oreate bispecific

sepsi s, septic shock, endotoxic shock . . .

25  antibodies). Suitable crosslinkers include those that are heterobifunctional, having
two distinctly reactive groups separated by an appropriate spacer (e.g.,
m-maleimidobenzoyl-N-hydroxysuccinimide ester) or homobifunctional (e.g.,
disuccinimidyl suberate). Such linkers are available from Pierce Chemical
Company, Rockford, 1.

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



gram negati ve sepsis, toxic shock syndrone,

Al zhei mer' s di sease, stroke, 15 neurotrauma, asthma,
adult respiratory distress syndrome, cerebral malaria,
chronic pulnmonary inflamuatory di sease, silicosis,
pul monary sarcoi dosis, bone resorption disease,

ost eoporosi s, restenosis, cftdi ac and rena
reperfusion injury, thronmbosis, glonerularonephritis,
di abetes, graft vs. host reaction, allograft

" o] eRuergirett AppresiAR BPOSIFRRCIPRIARIES & ohn s
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bR, S BB R g et AR, e
of f eglkhi¥ AHdsShHEdRe, d1QRE BRIdasead the BRarWhereat inttitlody is labeled
acceptabl e carrier. [0227] Treat ment qgé_tnvolve
admi withtardetdctablenzyme, bis Clﬂﬁféedabﬁ adghing additignal reggentsthat the
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o, SRARE APl AP Ao WY AR, For crampl
phar whe tel agahi horseeskiyl bddaseris present Ahe udditioh of Bydrogen
al | BoPHeREEq dimSpaiearigine 1 ia2 colpaed Fgdion product Which s
ti jal i i j
ﬁ@t%&t%l'e. Aq%ﬂbﬁcg; LnUiGbe B %@(} ﬁﬁéthl b?@‘élf,’t & d8R&ed through

absorption  del ayi agent s, aﬁ at are

phy s imfiregi raedshyensatpbdvidiner sGeptevidinchipdieg. A0 apfibody can also be
pharmaceutically acceptable caryiers are water,

Sal | Ibeledrmitymatedetsmmnes Bolypeaiide, pBtOprigrogfied by a secondary
glyc  aRed; &#ﬁlrl sekfencas biRlihg @s for secondary antibodies,
conb?%g%?gﬁéy?%efgof?pl nagylgases, i% wll be e

pr ef exetdlbinding domsding) epitest togs)c [mgeme smbpdimenisalabels are attached

.. 64 | val coh h | - | -
L Semtis o 4 9P el Rle AR B
exanp£z3] ofArPAai-NRCSP ah6Bddyycanctseitiedbbetedswiih handiolbeled amino
wetting agents or mnor anmounts of auxili

S ubs eae Shesubplabeledantt Mr S5 anERoRE ¢ e iyed Gerhoth diagnostic and
o *cp i puflosdy R beenk (P EINIAREEL RN EOSE kg can be

ant i heel psdetdct MrESFrxpressing hanoks by xpayior othes diagnostic techniques.
conprising .  them  can be .hi stered in comhi natian

201 h Tomac foa B ReaBERG Ao A AT HHRdY o b RS sspioaly as
prop '%é(%iﬁg{, GnlY6IN Rils %P'Eqnﬁdreh BlarhPRE BERYE FordidBieptides include,

i nclu er anti- neopl astic, awntl-turmr,. ) 4 15
ant i -ban gieawe linited to, defoitowargmadisisotoneg entadiongolides t0H, '“C, PN,
addi ;5 0Ral ggent; beusincl uded in the sane

conmpos?t i on aﬁh?ﬁig?ir_ ~separately. In sone

emboqpef]t San SREMLCSTRIEbbAMNERI 18 be @tviatidddGoith a cherrical group
anti bodies of the invention can be used as a vacci ne

@5 assuchipspelyethylens glyoeldPEMD, a methyl or ethyl group, or a carbohydrate

group. These groups are useful 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
rheumatoid arthritis, osteoporosis, or atherosclerosis. In some embodiments, the

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



[0229] The conpositions of this invention may be in a
variety of forns, for exanple, liquid, sem-solid and
solid dosage fornms, such as liquid, solutions (e.qg.,
15 injectable and infusible solutions), dispersions or
suspensi ons, tablets, pills, powders, |iposones and
suppositories. The preferre&3forn1depends on the

i nt ended node of admi nistration and therapeutic

applicatio Typi.cal .preferred ., conpositio are, |

the FuRStoFPRPERLISRHiLe GisoTdsr EhF BIo0BPYIET BlAY 3 relgthet zaay be
CoNPeghted 89 8n 8htAbbikt dn8i-MOOSE abtSidy '@ theliab&itiod can involve any
i mruni zati on of humans. The 20 preferred node of

adni hissieroaorgan and ipdudaow ard nqtdimjted to hraim\lupg gguamous cell,

subc eous, . intr i e ' S r)..ln

orof SIRE EiiriePRRTPREC RheABE Brag b U blarianbgtare

| fit r JYRARUSE, dsBphtpeal) gPiecbldighal, nasbphhrynRwth@bid cancers,
preferred enbodinent, the antibaody is admnistered b

i nt r AelAROMasy lysphamas Jeuksanaror myjpplemysiomas, In pytigear, fruman
enbod] . i 0y 1 NG : f

tr ea g0t At CSE BRI U Sl B treat o provent
or ara@itionge of thertdteasy prostite,oovldh@rddohg.t hat

speci ficall ,bjnds,torg1CSF conprising.the steps of :

(5) ADRAOLi GRhGS TERtiAR ale ECTPFOSFUBRIIANS &oF (6 Srdmet of o
pycl %'oﬁdig&l Ce15RL ERHINGHE Qﬁﬁg'cﬁﬁsiﬁtﬁfg JTRRAYitS, HAbRAtRY artHr i, Reiter’s

anti gen-binding portion-thereof, an isolated nucleic
aci d symdreme) goudrtcaahiatig artheitis, ripglla arthaitis and acutesynovitis,

ant i gen-bi ndi ng .portion thereof . or both.the nucleic .
i o EOTRP B EES hegRr Y PREGrarRdlnding SRR Scoatits,
heav s aRairthrids aAd bilee ArthtifodAditRas, (sepdis septitedhRek, enddidxic shock,
(b) expressing the nucleic acid nolecule. 65 [0230]

Ther spannegative sprs, texae shack syrdipg, fMrbeinss’sqlizgas, strakeg

abl t h T . . :
Ipor afutbiifie: Db A kispithol) i sRHRE, ARbhral malaria, chronie
sol utpulifonary diftaetmitetyodisease, Siltvosis,qrulmbngry sarweidosis, bone resorption
ot her ordered struycture suitable o high drug . . .
conc ehigeass, PEROPOTPRS ifF%eI}Oﬁ}Se?ﬁIg’BF éné’éﬂnﬁllt H%B?Fg"‘sé%rfnﬂgy’ thrombosis,
prep BA isn 1 ez 168thft PGEdtion]!
Phe B ARl RO REIRICC ol 12 1R el I aEaR 20 |
one dnflanmatuy haweladiseabe,iGroled dsaiss, Wnerativacaditisamoliple sclerosis,

[ , foll d by filt d. sterilization.
& e ribcle eencsRian Siens compartatisyboorind B8P ory
the aGhjuheti FASRIMHRAn A MhanRal ithidity ¥ Blthah, @okdpaiking an amount of a

contains a basic dispersion nediumand the required
ot herhunmgreati-MHESF fnopaciohdsatibedynafithe yentiomeféredive such

the case of, sterile powders for e pr.eparation of
steri qeggpmtgg{lgg:hgrmagcgﬁggaﬁlg ﬁ&?"f’%ﬂﬂc %agg%gr red net hods
of prpzyat TRBmHNE MaFaaeIveidthintstratich of sreadenéte vhtagonist anti-M-

that yiel'ds a powder of the active ingredient plus any
24di té@lﬁ glonoclonal antibodies of the invention, or antigen-binding fragments thereof,

alone or with a pharmaceutically acceptable carrier. As used herein,
“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,



desired ingredient froma previously sterile-filtered

sol ution thereof. The proper fluidity of a solution

can be nmintai ned, for exanple, by the use of a _
coating such 15 as lecithin, by the maintenance of the
required particle size in the case of dispersion and

by the use of surfactants. ®fol onged absorption of

i njectabl e conpositions can be brought about by
including in the conposition an agent that del ays ..
abs opplyaloehols sches arsnniol, serhisel ensosiwm shioride ynfhe composition.

gel ati.n.. [0231] The ] ' .

e iion e et AR AP bodelBb R 3B RRhccs are wetting agents

met hgglgidon aduht’ of Aexidiaty, substinives gichf asrwetdmy or emulsifying agents,

t herapeuti¢c applications, the referred routel/ node

adni Rreservatiyes ot putferspwhich salance ﬁ?ﬁﬁﬁ’?&ﬂﬁ% emflﬁ@,twsffess ofthe

[ tr@lﬁa&g s infusion. As will be appreciated by the

skilled artisan, the route and/or node of .

adnmi (0228} atAmiAMACKF autibodissefdinslinventiquoamdtcompdsitionsebmprising

results. [0232] |n certain enbodi ts, the antihod .

conp & 8e aLH ereq b SRTHRMARRR : oB%orpmgﬁaq,qﬁgt{ﬁfr&eutlc,

a Caﬁ{dgﬁéistitcrbﬁbrégﬂyiacﬁf; Q%c%@s?. AdGtien kResheutis agdtd inclt dther anti-
, suc

rel eas s”a controlled rel ease fornulati on,
i ncl mebpigsticquitaner, anthamgikgeni orshewniherapawiy agents. Such

LCro apsul ated deli.very .syst ens. Bi Iy i
5D o anp e cesss e e T IRty CuleiRol R finistere
Vi NYlse e RLIP In strak ¥ABBYiEiantiSone fahy@! iNibitory anciid CSF antibodies
col | agen, polyorthoesters, and polylactic acid. Nany
S

(@]

net hodthefinyention cpn bp usestas@vacgne oF assadgvants tma| VAE5iBe

t y ; i L. i
the QA" She ogfERALR OIS i tRn B atie et for
Dr EE eQﬁhil)l‘é,eliq&Jifyle@h%%BEoi dnidgﬁéid dag?ertbggsé ;ed} as IMpiidt sdlutions (e.g.,
Dekker, 1nc., w _Yor ) . n _certain.
d&bodnisetabls and ﬁlfsﬁme_.s&lu&epsga#?%avl Gt iong ARy il
can ?)%\éyld] 5,2 n#ééoﬁﬁ@aﬂd ﬁsp%ﬁﬁfbrieg.o ThEPFART &L forrh (dBpeids on the

I ner or an assimlable edible carrier. The
c onp dntendedandded fresiministyatéati andttberapgutig @applieatipnc Anpighlageferred

be enclosed in a. hard or .sof hel . l,.at i,n..cap
conpreEPesiipnt ﬂeﬂ%g}eefg?} of ?C&‘acbie; %‘P&%ﬁ"&e aﬁlP%%‘%%r %/i%b s

I Nt o doBfhosiiBhESmifr & @bse tzed f@absivé@impeRitich of humans. The
adm ni stration, the anti-MCSF antibodies can be

i28¢ orpreflerred thode OF admuriistiation is pasentereb@-§-iNEAENORS, Fhbutaneous,
ingestjble, tablets a orclafcice . :

caps dP{é%Ee“é‘r‘}egf Fée‘fa‘%“ﬁg%ie 5 #%%g péf%?sdu%néﬁ war ef tsh,e agH%Ody ®

t he |dide@nistEeedasininfrbédous Mfesiomporinfbctibn.t eariothee ptefemedby

ot her than parenteral adm pistr ai)i on, it nlg%be

nec esthodiment s antibedyds Adrsmidiergs O Intrmysgulanpy spbeytaneous

10 the; | difRhE i o] | héthod of treatin

[ nacﬁlﬁvgﬁé'%g&%%g%k\c diti Onrtﬁa g%rgﬁo\géﬁéégaﬁ%gundsoalosoea g2
BN habjestiarmeed dieeebfiwittoart dntibody or an antigen-binding portion thereof 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.



conpositions. In certain enbodi nents, an anti-M CSF
anti body of the invention is co-fornulated with
and/ or co-adm nistered with one or nore additional

t herapeutic agents. These agents include antibodies
that bind other targets, antineoplastic 15 agents,
antitunor agents, chenotherafeutic agents, peptide
anal ogues that inhibit MCSF, soluble ¢ fin'" s that

can bind M CSF, one or nure chenl cal ents,1 thgt

i nhi 92801\ BegrapeyficicompesitpRamyBlcglly st Re sterile and stable under the
ant i ;ARG BRESnuAGERHA &d déthgt. OYRS cdthRRfionRial B8 Yohulated as a
(i.e, angiotensin-converting enzyne (ACE) inhibitors).

Suc hsadwtivin, madroemulstonediapérsionligyospomguonr athdrondaredistuciygs suitable

f the. i - M CSE, apti body . th 20
i it g CapERFaRon. pRietLETBI BTNl SOieme et beRrepred by
@ CRRRpbREhk CSRLAfbodY fnfihd RQuiréd Afsknt in an gppropriate
nonot herapi es. [0235] Inhibitory anti-M CSF anti bodi es

of t$odventwethtangrer ardmbinatios of ingrediendo ppmpesatad apowenns required,
| i ni st ' ination.with oth
*hor SBHer By TG AT ARat SORETELT Boetiicdls i et Fag oy

W t hint@gortiting fhd dckivt Bmpolnl intRa siefile vEAR12hataipoty Wibasic
of the present invention may al sqQ be _used in

conbflisparsion medivm aphthecagritad otbaringredigetl fiom repenamerated
AN A0 ﬂl%'cgse%f kethObOwhrs$oL488 Blséf)ﬁfbtieﬁ of stgrile injectable
adr i anyci n, ~daunonyci n, *ci s-platintm etoposi de,

t ax obolutictispthe pecfamed metheldobfipreparatio amsyavuune drydng el

T Ty AT
conpauids u‘f&rs\n&lt&ﬁ frdh ﬁ?}&é@&rs‘i‘?é’teﬁiegﬁlté?@d 453685hd thereof. The proper

conbi nat'1 on antiviral ‘agents such as Viracept,
AZT, flaiditylofdaisplutind cirabeineintained, fanckaspld, by tiss wse of a coating such

ounds, .such_.as Val ant . 0237] The conposition
67 "L AR RyR o R TP e oh oA e FRAT o oot
ef f eqish¥8iopMRUBY thdlsedf siffanauth aPidlSrlell bsrptisi dfijectable

amount® ' of an antibody or antigen-binding portion of
t he compositiens capbe fomggb@mt by inqluding cthp gempesition an agent that

f t i t f
por i BaevEo PR, B sfitE, bon A QERNAT B O
t her ag231] | Theeatibédiesoftthepresenttihveatiby caf beainministaedbint variety
of the antibody or antibaqdy gﬁorti on

may var o
20 c opimsthods knewe 4t the afe plthguen fer ’B?@é@gépe‘&%ﬁpg,hc%t&’é’?’ the
Sox, . i i dual iy ;
t he g%??%o )?qggr/mgg%{’ [ Eogy B—g*rl%?%r?mt)o e eit){:ﬂsle’tl a dliesg?ilfagtzlor
I es pamteavensustihfisiondiAsi wiillshe. apprdcivedipetieiskidlet] prtisan, the route and/or
effective anount is al.go one in,which gny, t.oxjc
det r FiRdFeARdBImSEAtEn Yl veey ependinzipey sdesied wadl
Eg:}é%[l@igzilr Gn QELNIR SR8 intBhtd Mt drtBbaP BsthpGsMidns active compound may
25  be prepared with a carrier that will protect the antibody against rapid 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 (I. R.
Robinson, ed., Marcel Dekker, Inc., New York, 1978).



effects. A "prophylactically effective amount' 'refers
to an anount effective, at dosages and for periods of
time necessary, to achieve the desired prophylactic
result. Typically, since a prophylactic dose is used
in subjects prior to or at an earlier stage of

di sease, the prophylactical 60 effective amunt will be
| ess than the 15 therapeutically effective anmount.

[023 sage regi can be ' d o pravde the

opt i ﬁ%ﬁ#ﬁ e@\ Gergm G §RUS, 3 aﬂg%ﬁlﬁ%?tg’ﬁg&tog Gpvention can be
Pr opge4l1Redhmist@e®H0E 8lampls) witk Ak dilfertior@h @sdiglildble edible
can be adm ni stered, several divided doses can be

adni eArdere g compeund (and ether ingrediends iEdasingd) can also be enclosed in a
proportional Ly r e incre i.ndi .
Phe BAiH GEREH s ERlp en Rl cBRREARRnARbIE) SEkROpBihied dirccty
&5 P efaitthe Yulbjeut ey i ey o ordl thekspentit adminparaeioh cthalanti-M-CSF
conpositions in dosage unit formfor ease, of ) )
adm #tbodiss FenbeiRgomRTatest Ytk §xipienty gud ysed indhe fum gfjipgestible
for - tN r g '

o TP Dl S0 Gpbe D LS Spln ot sy e
subj thetlke! Tolhdministat £dompamid afitihe inventioni by otherthan parenteral

e bt Hioey bbbt e BB b s
i Oﬁie%BhﬁPuxY}i it DfiateBdtio RV RIRE fRGRHELRAI carrier

specification for the dosage unit fornms of the
i nvef234h Additivnel axtive chrppeunds dlso san by incampazide itto the

B ia oo S
pr opRyatetulte W R Ghd/bPchradiidt e dithah@ of Blort A@ditional therapeutic

l[imtations inherent in the art of conmpoundi ng such an

ant i besas. fihese sgentsrinelnde prtibodips that bindqthenipgegls; antineoplastic

di vi . ] . - it s
2" Pk oGR8 i B R o i
anouM-QOSF, solutdatifias that oan bind MbGIBF, poe o1 moreodhetrtieal @gents that
invention is 0.025 to 50 /k%i nor,e %Utelferabl 8&%1“) blood
50 iyt MyGsEs AZFalery ggqnts gmtirgogeyignts,pespts thay lqwer bloo
3 g id i 1 i i "B uchdoynbination
o [Osdan s, iy bl el oo Ay
al | eiendpies may reqgsire bwee dbsages of the antdM <iSTbantibledy as well as the co-

y parti.cul ar subject, specific.dosage reqinens... .
2o upamipstered apenly SRS A oI0RE RessiRle ey of SpRglications associated
i ndi ighugt vAERE niddiepgpiey. of essi onal judgment of the
person adm nistering or supervising the adm nistratian

of t [HeR35hnpubitoryrast-MGSF antihodies ohths invenjies agd compesitions

herei n_ar.e_exenpl.ary onl 4 reg.n ' t .
' i £OPRESIEE @gﬁp 458 S B B8R 8 Shonb B BOK Wi her therapeutic
CONP@&gifneRy) in pLASQLr AOhibéiatias Mathiradftidh Gregthehefir cancer. The

i nventi1on provides kits conprising an ant,- L )
25  compounds of the present invention may also be used in combination with

anticancer agents such as endostatin and angiostatin or cytotoxic 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.



10 M CSF anti body or antigen-binding portion of the

i nvention or a conposition conprising such an

anti body or portion. A kit may include, in addition to
the antibody or conposition, diagnostic or

t herapeutic agents. A kit also can include

instructions for use in a dﬁ&gnostic or therapeutic
method. In a preferred enbodinment, the kit includes

the antibody or a conposjtion conprising it and a 15

di agh®Xl ¢ ThAgeRmPERisiens afine VgRHRRR PRY dnqlded therapeutically
descrid » aEha

Kit i ncﬁgfges t ‘é é\lﬂatqg @5 orncgiyg%?r{%%?tl on g’odr;}g?fag?%dg% ot
it amﬂymdnmmngmoﬂunnﬁéhanwanmmla@éﬂkquimndbmwmﬂmWemmomﬂ”

d i t hod d b
e Fioise M AOUnE TR B P TP AL ioF BTG f tne HecBssary, to

| BST LHGEVORS d@ﬂred&ﬁ@raﬁéﬂﬂc%ﬁﬂtr A kﬁb?aﬁéﬁn@ﬂl}ﬁéﬁdcu% &mbunt of the
antibody to a human suffering froman 20 i"nflanmatory
di seasthodyroriantibedycpdrtion mawrvamewgrdmggtq factoramipk ps e disease

o . SRR Yoy R, SOl PR B BRvocy or

r el ata@ifibddy poRtidiPR dlickiSdesidéd teapordt in ¢ iAdIRTIUER| A @®krdpeutically
growmh in a manmmal conpri si n%’an ampunt_ of an anti b0d¥t1
€ e

of t wéfectrwmcrl@ﬁ is glso @Qﬂmwlu o Wricpretrimeniaketieets of
eny, . .

0 AT thliBodf Edtion MES B Beh 0PI Ao llicatly biEficial
chenefieets aAeqim@wgmnhH}aeﬁectﬂve gniobnll’ refefctotan\amount effective, at
i nhibjting nor ngl | growh chepot her gpeut i
agentd9sages *’%EBM’GFH ds pihiray PCCCF%é%XIE%‘o@F Resit Pr?rmy actic
che r

cons ot ApHall, SRR profhylARCRE S, s hitfedk B8 to or at an
ant | -cartiet stbgé of disease, rthe pm@hylacmtgﬂlaruffebmm amsunt g&nn\he fess than the

i nhi o cell cycle inhibitors, 30 enzynes,
8‘@‘3 h ?ﬁ?%‘l VE POy ) ogi cal response

rmdl fl0238}. BéYabe RYiMBRECSan be%d stedth raidl B8 dPEmusidbsired
anti -angi ogeneS| S agents. Bb! 02421 Anti -angi ogenic

agentrsspossec(s-gas tRARPEUHIRIAP Irespppss) e Faneanpye, a single bolus

hi b
058 S A BRSPS e oves e or e

i nhi kickoes begRopbitiotislbirddicedtjitkredsed as mdid&htﬁby the exigencies of
anti-M CSF antibody of .the i nvenél on. Exanp| es of
#9ef fhe thempeytiq ﬁH%aBPP oftds Fsperigle advaniageppgirimulate parenteral

(cel %%H?honél A cﬂﬁﬁ?@fﬁ:ﬁt o Fof HsE6P Ed:gxmﬁ?&?i%ﬁ |2 ufiformity of

usef rex  nmeta roteinase in tors are
descrddssgd. iDosHge Ofiit ﬂﬁ'fh?% L(Spull héneﬂhleﬂerﬂn pltysrcaﬂﬂdlscrete units suited

1996 2758 ub|ISh Ch 7, .1 0
Fat orfs W.c{?a%sea ¢ el PRIt PR IreStlycagh Ghi containing a

1997
(fil ) %cd{rg]oer 9, %f R é&g%/%%%‘%%%ﬁ%@ﬁg&%u& the desired

Robr uhergpeibic ef@@'ei)n asM@atlon with the required pharmaceutical carrier The

-

specification for the dosage unit forms of the invention are dictated by and directly

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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r banmgbnts 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.



1- met hyl - et hyl ) - am no] - pr opi oni ¢ aci d;

3-[[4-(4-fl uoro-phenoxy) 10

benzenesul f onyl ] - (4- hydr oxycar banoyl -t et r ahydr o- pyr an-
4-yl)-am no] - propionic acid;

3- ex0- 3-[4-(4-chl or o- phenoxy) - benzenesul f onyl am no] - 8-
oxa- bicycl o[ 3. 2. 1] oct ane- 368ar boxylic acid

hydr oxyami de; 3-endo-3-[4-(4-fl uoro-

phenoxy) - benzenesul f onyl am M 8- oxa- bi cycl of 3.
]octd - hrtbangipgeRiGRgets, raé%%%i@lataﬁdnﬁtpé}opwtemase 2)

Vet 1 AEEHONPURTPOTHARKL ARG BRI B ATdC lnd e OX-
ph a:rJI r(?gﬂcottxy%gmdsy [Ilg)gl}rﬁlﬁmagzgﬂ bg 3ls¢<smand3unodmmwg:h I:ﬂﬁnti-M—CSF
ant i SRRCGH %}"Sﬁ%ﬂr! &‘fﬁ%ﬁ%ﬁfgﬁ fof (- sRibftars tmcjide

~akso dgg ﬁ““t“(&l&bg |va§&e@8§1@“£&d fa?ecbﬁ*w mxfaﬁlp@es o WSdFul matrix

as agents can | nhi bit R (epi der nmal
f act anetakapeptetaje inbiborssars des:culbhd asWEPo6/281 R (pubhshed October 24,

o AODRh EP Bt i E@%&fﬂﬁéﬁéﬁﬁ%ﬁe{‘ﬁ%mﬁwmn No.

fact a73049%1. D gﬂled Fuly 8U 7? ggﬁcaﬁi&ﬂ No. 99308617.2
mol ecul es that can 1 nhibi and erbB2 receptor

i nhi KifitedrQctobardA, w%r‘ym&mm (@vblished Febraani e dPey, WO

ﬂ@?{% 1%&@@%{1 &l ﬁn&ﬁ?@eP§gé:\h’f§9§8/§2f%1r§t)@ﬁbhshed August 13,

descridogyl WO, 98‘/3x919>(prmisaed Ahgisn 1&@9@5} K9OMRB/33768 (published

bl hed Jul 95 1 bl
hor || Aggust 63998, W0 é&%)éééw%m fidy s 1980, Eegopsen Patent

5, 19 AR QARRTRUETh, 1504f oo bRt PlbiNaon
DI €S N1, 78S(pblished i3 26pE096),0H0 ST (published May 31, 1990), WO
15, (940 RSenSishet Groperot J850s M0 B35RY foublithednpaher 21

| mCl ayoe
E Abgeni x) %@f @j&@n@z 1)51518&&9]‘ ‘ﬁ{egg) (ﬁ?@ﬁﬁatemaUOnal Application

END- 586.PCVEB23(0 K3 AfiledVDl- 214 1998 ) EurapkeniBatent AprdicateniNo.

G I N TR R e I

PKI - 166906611 Iﬁkaﬁuﬁd\m@pg),u S. Pro¥isiondl ?@mnbnm)o 60JP48,464 (filed
701 OéCephaI on | ef | unom de ( Phar maci a Sug

@0 104BEYsE2.NS99), AhbFaters $,363, 94@4w 29 3651999), U.S. Patent

(1\23\;;> et %56&“;@ (o HEREELI 7 3068) ks epeaﬁ;P it PiBfcation 780,386

@@Bfisﬁed Theaps, d09®), All oBwhivhalre EchmraﬁecBhpreinbh their entireties
RC 3940-H (Pharnamga Bl BX-.1382 (Boehr| ng

| ngel pyeredgrenceq Prefer MMP dnhikitess aje thosectet %’1‘@?" eRRnIate

(Sor apapiEe otgitBRed M Doy (L AARHVLRAmh by MMFDthdlor M-

25 9 relative to the other matrix-metalloproteinases (i.e. MMP-1, MMP-3, MMP-4,
MMP-5, MMP-6, MMP-7, MMP-8, MMP-10, MMP-11, MMP-12, and MMP-13).
Some specific examples of MMP inhibitors useful in the present invention are AG-
3340, RO 32-3555, RS 13-0830, and the compounds recited in the following list:
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oxa-bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide; (2R, 3R) 1-[4-(2-
chloro-4-fluoro-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl-piperidine-2-
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1998), WO 98/02434 (published January 22, 1998), and United States Patent
5,747,498 (issued May 5, 1998), and such substances can be used in the present

invention as described herein. EGFR-inhibiting agents include, but are not limited
to, the monoclonal antibodies C225 and anti-EGFR 22Mab (ImClone Systems

30 Incorporated), ABX-EGF (Abgenix/Cell Genesys), EMD-7200 (Merck KgaA),
EMD-5590 (Merck KgaA), MDX-447/H-477 (Medarex Inc. and Merck KgaA),
and the compounds ZD-1834, ZD-1838 and ZD-1839 (AstraZeneca), PKI-166




which are all hereby incorporated herein in their
entireties by reference. ErbB2 receptor inhibitors
useful in the present invention are al so described in
United States Patent 6, 465,449 (issued Cctober 15,
2002), and in United States gatent 10 6, 284, 764
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entireties by reference. Other examples of some specific VEGF inhibitors useful in
the present invention are IM862 (Cytran Inc.); anti-VEGF monoclonal antibody of
Genentech, Inc.; and angiozyme, a synthetic ribozyme from Ribozyme and Chiron.

30  These and other VEGF inhibitors can be used in the present invention as described
herein. ErbB2 receptor inhibitors, such as GW-282974 (Giaxo Wellcome plc), and
the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc.) and 2B-1
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inhibitors), COX-2 inhibitors (such as celecoxib , rofecoxib, valdecoxib and
25  etoricoxib), metalloprotease inhibitors (preferably MMP-13 selective inhibitors),
p2X7 inhibitors, «28 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
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25  Diaecnostic Methods of Use

[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 ir 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,
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25  acetylcholinesterase; examples of suitable prosthetic group complexes include
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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 biolo gical sample by a

competition immunoassay utilizing M-CSF standards labeled with a detectable
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can be immunohistochemistry. Methods such as ELISA, RIA, Western blot,

[4

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 inkibition or activation of M-CSF.



resonance i maging (MRM or conputed tonography (CE).
The anti body can be 5 | abeled with any agent suitable
for in vivo imging, for exanple a contrast agent,
such as barium which can be used for x-ray analysis,
or a magnetic contrast agen% such -as a gadolinium
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pref the MCSF is 30 human and the
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pr i mafoe highghropghpt |s¢rg¢1yngm®rg§ré@ test adarge BRMAEL qﬁ(ﬂompounds for
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usefu he 't herapeutic efficacy of
ant i bpdses The hdti-M-OS¥emtibedies of the invention can also be used to determine

25  the levels of cell surface M-CSF in a tissue or 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



[0261] As used herein, the term"a disorder in which
M CSF activity is 5 detrinental” is intended to

i ncl ude di seases and other disorders in which the
presence of high levels of MCSF in a subject
suffering fromthe disorder _has been shown to be or
i s suspected of being eitheﬁ7responsible for the
pathophysiology of the disorder or a factor that
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25 [0260] In another embodiment, the invention provides a method for inhibiting
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 a human,
chimeric or humanized antibody. In another preferred efnbodiment, 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 |



heavy chain, light chain or antigen binding region
thereof. [0263] I n another preferred enbodi nent, an
anti-M CSF anti body may be adm nistered to a patient
who expresses inappropriately high levels of MCSF. It
51is known in the art that high-Ilevel expression of
M CSF can lead to a vari ety7§f common cancers. |In one
enbodi nent, said nethod relates to the treatnent of
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body [9362% uds one rmbodiment, ish sod-M e antihodymayrbetadministered to a
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east, cancer.,, prosta cer, Jung cancer _or col on
Bhinc s pising Bift o M SE T Grisam S BOH o8 ok e socretes M-
et h@ eS8 Satddfouza Fafther! theSin®Br Rag bk lc@ic@tdudd In an even more
abnormal ly, or not to increase in Wweight or volune or
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o A R Sorad F leREics tnERaY altfrfhlo’a patient
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to once every six nonths or |onger. The adm nistering .
Aay lsmbedingat, the method causes the tumor not to increase in weight or volume or

to decrease in weight or volume. In another embodiment, the method causes c-fins
on tumor cells to not be bound by M-CSF. In another embodiment, the method
causes M-CSF on tumor cells to not be bound to c-fins. In another embodiment,
the method causes secreted M-CSF of the tumor cells to not be bound to c-fins. 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, 9.7.21F, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,
8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-CG4, 9.14.4-



a schedul e such as three tines daily, tw ce daily,

once daily, once every two days, once every three

days, once weekly, once every two weeks, once every

nonth, once every two nonths, once every three nonths
and once every six nonths. The antibody may al so be
admi ni stered continuously vi’8 a mi ni punp. The anti body
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N0/ K Gand Bk R GaA Egé}t,' ERthh Qs OF %':Lﬁh%cﬁﬂtt 1'.11?993 er:]llﬁfe cancer,

nmeasured by any net known in e art. [0265] I
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5y SR o S S0 8, PR
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cancer, prostate cancer, lung cancer or colon cancer. In an even more preferred

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



81 or conbination therapy is adm nistered along with
radi ot herapy, chenot herapy, photodynam c therapy,
surgery or other imunotherapy. In yet another
preferred enbodiment, the antibody wll be
adm ni stered with another antibody. For exanple, the
anti - M CSF antibody may be 8@ ni stered with an

anti body or ot her agent that is known to inhibit
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mitotic inhibitors, alkylating agents, anti-metabolites, intercalating agents, growth
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



i ntravenous, subcutaneous, intranuscul ar, parenteral,
intratunor or topical route. 82 The conbination
therapy nay be adninistered at a site distant fromthe
site of the tunor. The conbi nation therapy generally
will be adm nistered for as }[ong as the tunor is
present provided that the ah i body causes the tunor or
cancer to stop growing or to decrease in weight or
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to treat. noncancerous states im which high levels of -
M CSEomhiation tHeCRY) hacomiassen adminigening @ phayimapeutisal composition

noncancer ous, st at i sease, Qpe..e i ment. h

ot FOETS T PR GRS e e AR ERI TR b0 ana
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noncancer ous pat hol ogi cal state caused or exacerbat ed

by hihglanti-M-£1SF atibeirend theethests) samamysingths|addigional therapeutic
activity. ef ers ad. ' .
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noncae&s it sheaitiholdy ghd addisdmil eherdpeutic agenes arp bédtharisterdd at the
enbodi nent, the anti-M CSF anti body, stops or r_evg{gses

at | s timpagpene anothes, if o FRGAEIAESST Girtanget Mgt gh tjantibody and
£ at dimm‘é%é@@cyagre%@& adihiRridited & differehthimmed erst ifgtance, the
of the instant invention can be admnistered to a

pat i axtiboidymagéde adhenistfedwinae geary thriedaysy while: thetadditiopgl

may be either ipn vivo.or ex vivun. ln a preferred

e otperpRRtL dasel s et pameropat (D AleBaNeD Bis fiigody may be
heavygrifisthed pricid o shbsahiient bréhtabs ofdhd diksrder with e additional
patient. In a nore preferred enbodi nent, the nucleic

aci dthersipewtia agenhr Similriynadministationefithe paii-M-KSF aptibody may be

bly .int '
cottmipi L EEPALE dr ey P SREReGhy, Tl he BORESS
| n achdnedtiesrsy paolodghareiotherapye sutgoigror Bigee lilmuaotherapy
transfected or _infected ex vivo, and -transpl ant e'cj1
i nt o[@68ht Theantibpdyand onp aF wgFe aqdm%{@ﬁwe% agents (the

enbo gérﬂ? ﬂgﬁonoﬁlgfaﬂgiﬂfé Be G&hiristed BhAE twicElok 8t 184 the period of
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i nfecte
time until the condition is treated, palliated or cured. Preferably, the combination

25  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 threé 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.



known to infect the cell type of interest. Typica
vectors used for gene therapy include |iposones,

pl asm ds and viral vectors. Exenplary viral vectors
are 83 retroviruses, adenoviruses and

adeno- associ ated viruses. After infection either in
vivo or ex vivo, |levels of &&tibody expression can be
nonitored by taking a sanple fromthe treated patient
and usi ng any .i nmunoassay knomn,in(ihe art. . or

di scu88eembratien therapy sy /be admmisteredate s glidan Sy thesite of the
t he tHher, . j . . :
adm yEagt, T B0 IRLH Her AR RAERRT illgSBRBteRd foras long os the
encodimar it presére providdththat the aatibodyriaigps thdiundir g cancer to stop
portion.thereg; of an ant'-ngsggantibody and

expr§§§’YIH§°’ff? CCHEET B XTI Y POt BRul e. I n anot her

esrbogazEeNt In b RGN GERR: EABLEARYenTRAD Qﬁi-l\&-@@rdxﬁﬁé%j R8abeled with a
steps of "adm nistering an i1solated nucleic aci

ol e cadielaksicandimmuriotoxin er & tayin, arhaid fusion pratein comprising a toxic

ant i gen: bi ndi ng..Rertdon thereof o nt.i - F .
ant i OO e oo Fyrto SF oy ST bReY Btpneprofeip directs
a nokif Rieidel, admimbiarh, tdxie oBRRE: pdplidé tPthe _M-Tdmexgressing cell.
conprises the steps of admnistering of an isolate

nucl & & peafereed erphadimert, tsaadiplelel HampBeleying ximooxigpeptide is
80| Gy B ARl LB gt of
ant i gentakencblng 15 portion thereof of an anti-M CSF

anti b&dﬂy of the_invention and expressing the nucleic

aci d [9%519% c Jn @gothenasperd,fthe m%&ﬁpFnﬁqbaéy Py bg|used to treat

COMDL| R . ] t ]

ot | bBGnblySdiaBs B whRHHlgH B0 AL bPBr. 296 HAlr M.CSF pyg peen

| N omskeriatddavith thesoncaneatons stateayr diseake t hene enbedshant.dhe method

e foll aw exa es.are set f. Thes xanpl.e
3o eimontiifeutd BFRtiidirha font G SE DSy TATRiGR who has »
to b%oﬁ%@érbﬁ@ﬁatﬁ@l('\)gicﬁli dtat8 BaisB@ of 6RRerbafed!Behi bR Blsiof M-CSF
in any manner. EXAMPLE | Generation of Cell Lines

Pr od@adieyMARISF-leneber astivitpolya mppomefermdtemhodinant ghe anti-M-CSF

the inveniion [ r I I , d

ol | SRRSO i Br B R B ol poBiSTogto Y 1% more

Ei ghtpréferrédembsiiined, thedohMIQCISE Mio dyestopsro réverdes] at éhst in part,
intraperitoneally or_ in_their hind footpads wth
ROnaAbopensanqerenspetholegicib 5@t . This dose was repeat ed

five to seven tinmes over a three to ei ght week peri od.

Four Gregdherapsire fusion, the mice were given a final

injection of human M-CSF in PBS. The spl een .
[0270] The nucleic acid molecules of the instant invention can be administered to

a patient in need thereof via gene therapy. The therapy may be either in vivo or ex
vivo. In a preferred embodiment, nucleic acid molecules encoding poth 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



30 and | ynph node | ynphocytes from i nmuni zed m ce were
fused with the non- secretory nyel ona P3- X63- Ag8. 653
cell line, and the fused cells were subjected to HAT
sel ection as previously described (Galfre and

M| stein, Methods Enzynol. 84 73:3-46, 1981). A panel
of hybri dorms all secreti ng%CSF specific human | gQ&
and 1g&4 antibodies was recovered. Antibodies also

\é\gggr&%@g{‘l 5, % {g es W&cﬁfg\q{'@%@ﬁﬂ lﬂfecgon either in

Sci . viboAr %vz¢&4ave<lé30f &h®i86dy Skpressival danlbelmmemgi netaking a sample
to produce antqlljbodl es of 5 the inventio re seI ecte

for foprihefredipd;ngticnhandiesing Amy wpmynoassaysc omon > gt o discussed
2. 7. Bereih: 120.1, 9.14. 4, 8.10.3 and 9.7.2. The

hybrlébnas wer e deposited under terns in accordance

Vil t h[0272] Bimapreftrrchranatiodiment, thelgene\ierapyanetiggpeomprises the steps

Vi S minGierog PO B ic A T 1ogh S g Heavy cham or n

hybr bseR ﬁ)lﬁtﬁﬂ%p&%ﬂ tlib?édfgﬂ & ahBMICRE &Mb%% @R BRtbsdthg the
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Hy br tHéaipht Shal®oBar i gdbBYalinPPovtion Weredhofah dBHAV-CSF antibody
88-gamm (UC 25489) PTA-5396 Hybri doma 88-kappa (UC

25498nd expressing the pyalgic agidanalooleaamorgprofamgd method, the gene
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x I o gortl%n Zhe}eofjof 378 g.ntLMa(bS]anIﬁ‘lboﬁy P ﬁ%illtl%n And e%\ﬁ%ssmg the

fromthe respective hybridoma cell |ines and
t he Dbdleis eqld_emczleellwe rhedgene timrapsydmbthod nwiaws:onmm thepstep of
g;gr S% erél s%gmllgnaxfo er %gt& caﬁ%%g aée ns%lcfd Xs ta%rfa%%gnmtygl%
[0272] In order that this invention may be better understood, the following

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.

EXAMPLE I

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 Milsfein, Methods Enzymol.



30 cell lines 9.14.4, 8.10.3 and 9.7.2 was nutated at
specific framework regions in the variable domain
and/ or isotype-switched to obtain, for exanple,
9.14.41, 8.10.3F, and 9.7.2]F, respectively. From
nucl ei ¢ acid sequence and predi cted am no acid
sequence of the antibodies,sﬁhe identity of the gene
usage for each anti body chain was determ ned

Sel olteattsa St AbuREeThyRidoms Al e (R Bbectl flman 1962
| nveghd TG4 ARibbaikk /a8 rddotred 2aAAtibodIbY alsdweit geRBRted usin
ne Heavy Chain Kappa Li lg(ht Chai n_SE

NG | MV Rl iogs s kecsibed s Bacopkol § getal oFrag: B, Acad
15657 PRA: Partds, 1996 R oo e clging R 4 St Bbagies of

18 3t@3ntention vepdsdlécted fot filrdier $tudi add A8signatddl 252268,89013.8.3,
9.14.41 25,26 3-11 7-27 4b 27128 012 3 8.10.3F 29, 30
3- 4824.3d.128-139.14k 8493 and §7.2. The hybridemasywere dgpasited ynder

5, oyt o Ry S gy b

3- 11 Oalle @i ATCA)S 108 Bniersdy BR@EL ManasSs, ¥A4B01102208 lon

31-, 32 A27 9.14.4Gl, 101, 102 3-11 7-27 Ab.27,28 012 .
3 95\9@% é%%-zaﬂhesh d?mf%llla‘be begn gsssened the follojyingaccession
ﬁollnzmgzrséfb 56 012 3 9.14.4-CHA 78 3-11 7-27 4b 56

012 3 8.10.3C Ser 58 3-48 1-26 4b 60 A27 4

8. 10. 3- CGHybpdem48.813 AN 1p8%) A27 4 8. RTABS589 94

3-48 1- 26 H4bridomaA277.3 (LIS 138923- Ser 90 3- XL A-52%91 4b

43, 44 A27 Hbridoma 1.120.1 (LN 15893) PTA-5392
Hybridoma 9.7.2 (LN 15894) PTA-5393
15 Hybridoma 9.14.4 (LN 15895) PTA-5394
Hybridoma 8.10.3 (LN 15896) PTA-5395
Hybridoma 88-gamma (UC 25489) PTA-5396
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
EXAMPIE II
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:
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8.10.3-CG4 94 3-48 | 1-26 | 4b 60 A27 4
8.10.3-Ser 90 3-48 | 1-26 | 4b 43,44 A27 |4
9.7.2C-Ser 50 3-11 | 6-13 | 6b 52 012 |3
9.7.2-CG2 66 3-11 | 6-13 | 6b 52 012 |3
9.7.2-CG4 70 3-11 | 6-13 | 6b 52 0o12 |3
9.7.2-Ser 86 3-11 | 6-13 | 6b 47,48 012 |3
9.14.4-Ser 82 3-11 | 7-27 | 4b 27, 28 012 |3




[02781 After 24 hrs, 10 Al/well of 0.5 G 3Hthymdine
(Amer sham Bi osci ences, Piscataway, NJ) was added and
pul sed with the cells for 3 hrs. To detect the 30
anmount of incorporated thym dine, the cells were
harvested onto pre-wet unifiplter GF/Cfilterplates
(Packard, Meriden, CT) and shed 10 tinmes with water.
The 87 plates were allowed to dry overnight. Bottom

seal . el | _ . . :
02 208 Ao RO s v o
addeghut bifdesigningtppiiners ead usivstheQldckCliahge BitaDéscieé Mutagenesis
counted in a Trilux m rob a cou ter (Wl ac,

Nor t K roge S ratgpss pesprding rthg FBRIARPLS HEAORF. sMytations were
t hat '

OUs eﬁ%fgg%ﬁﬁtoﬁ{* &)%9{6‘[%%‘%: g%{‘%#t%gﬁﬂlggﬁs glgﬂ';ée\?&‘e Riibcloned into
N8 CSéxpressisntveetors. ijhelesipragsivavectos v trendfecied s HEK293 cells to

anti bodi es, the n.of. nouse

nono P@%@ughﬁ¥g15|apgg%41?%§ ?ﬁa %‘?@Pﬂ?ned f or

anti bodi es 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
(Cell 10 Proliferation AssaE Tabl e 3a and Tabl e 3b).

88 Table 3a ; Antibody:: 252EXAMPLEJH & 3.83 2.7.3
1:120.1 MCSF Mouse l\/bnocyt|c 1.86 x 2. 31 X 7.44 X

7.3 x 1.96 x 1. NBCSF Meuse MendcytieCall Proliferation Assayi 0
10-10 10-10 10-11 10-10 10-10 [ICB0, M Human Whol e

B) 00{D296p 7 IixvitrcSd3says wes8condBcted o theasira M3 C8F-dependent mouse

:I\L/(?n(ig%tfgc%té ?/ F{Ilﬁglera@fs’fsl %@é&%ﬁ%néoq{l(ﬁnﬂé\%r(ﬁ# g&{qo s to determine

7'47%&%@&' ithiki#ién by Antt-M-(XF stibodiésx Assay 10-10
10- 10° % 209 10-11 10710 10-10 [1C50, M] Table 3b

Ant i (23] ; Mouse ngsipeytin cefls,’ M-HFS-GQFcellg fronp American Fype Culture
X9:7 se. 2. 02
7. 37 RUeRRIARTD %XV%) Prd o fnd pipyta g ihRPI-1640
19- 1thedRi@bodtaingis DMM B sditamine (ATCC), 10% heat inactivated fetal bovine
serum (FBS) (Invitrogen, Carlsbad, CA), 0.05 mM 2-mercaptoethanol (Sigma, St.
Louis MO) (assay medium), with 15 ng/m] human M-CSF. M-NSF-60 cells were

splitto 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 ul 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% COa.
[0278] After 24 hrs, 10 ulwell 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



[1C50, M Human Wole Blood 2.49 x 4.46 x 1.125 x 6.48
X 2.8 x 1.98 x Monocyte Activation 10-10 10-10 10-9
10-10 10-10 10-10 Assay [I1C50, M Receptor Binding
2.97 x 9.8 x 5.29 x 4.1 x 1.5 x 6 x Inhibition Assay
10"10 10-11 10-10 10-11 10-%710-12 [1C50, M] 5
EXAMPLE |1V Human Whol e Bl ood'Monocyte Activati on Assay
[0280] In vitro assays were conducted to neasure M CSF

depe n

ant 1 P e ARGkt o BVRREmIE, HSRol bt BRRGE oY sterplates

M CSHNexg 4500 diefosee 20 GM@H&IH@Mdem Qi ger mll\/\#md #ided. After atop

bl ood nDnoc te activation and their degree

i nhi 18F3li%Rs aé#ﬁ%ﬁd&%%wm@ntq% Gegiluy mﬂwm gounter (Wallac,

|nd|%%g#ﬁ Ils of a 96-well tissue culture plate, 6
hManti - M CSF and 94 Al of whole human bl ood

for 4027% aIThewe:qmtin@tsaienmhsﬁﬁé thet/hetiM-CSH aifibodies of the

anti bod [ xed. The e |ncubated at 37

i L TP it B s PR AL AR Grt N spamsg o M/CSF.

pl at gsirher, ﬁﬁﬂg\osﬁoﬁsr&ﬁbédﬁ%nbﬁwmmbmeér %@R@Ja forfBhibition of
100 ul of "a flxatlve solution (0.5%formalin in

phos pieuse nbugdclytic eell Bwlnfmhon/wvahwcrmg@ﬂ)r entilgxds) 52188, 100,

oo e PTG AR 84 Sy T et Al

wel | residferatich ARkayRadbledaland Thapki 3p)Buf f er were m xed.

The tubes were vortexed for 2 seconds. Next, the
sanpl es were incubated at 37C for 5 mnutes in a
shaki ng water bath to Iyse the red blood cells, but
to | eave nonocytes intact. Inmediately following this
i ncubation, the sanples were read on a

fl uorescence-activated cell scanning (FACS) machine
(BD Beckman FACS) and data was anal yzed usi ng FACS
Station 10 Software Version 3.4. [0282] 'These
experinments denonstrate that anti-M CSF anti bodi es of
the invention inhibit nonocyte shape changes conpared
to control sanples. Using the nonocyte shape change
assay, the 1C50 was deternined for an tibodi es 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 15 (Human Wol e Bl ood
Monocyte Activation, Table 3a and Table 3b). EXAMPLE
V c-fins Receptor Binding Inhibition Assay [0283] In
vitro assays were conductedy,to neasure M CSF bi ndi ng
toc fin" s 20 receptor in e presence of anti-M CSF
antibodies to determine if the anti-MCSF antibodies
were capable of inhibiting M e;nding to c fin' s
receptor and their deqree of 1 nhi b| tion. [0284]

NI H 3T3 celﬁgoaﬂsf ect ed %ih huggan-ic. fﬂ(_ﬁ §.89 2_”7_3- 1‘5.-',_1'20.1_

M |\I"C Rﬂ ca 1 nf :u a) r*l ) \'\'ll dcr\ '\an'\a

uuuuuuu T

buf eMeGSEMwuseMwnohmn nﬁgﬂﬁ@m W3 bx 254éacl L 70m W6 x | 1.99 x
was hedCelNPrdliBFatiomeAdsay wef e10"@rmpvear't romot'f ssae'cpirodfe| 107°
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EXAMPLE IV

Human Whole Blood Monocvte 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 ul 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



15 Cobra Il Gamma counter. The specific binding was
determ ned by subtracting non-specific binding from
total binding. Al assays were perforned in duplicate.
The bi ndi ng data was anal yzed usi ng the conputer
program Gaph Pad Prism 2, 9 [ 0286] These
experinments denonstrate that8 anti-M CSF anti bodi es of
the 20 invention inhibit the binding of MCSF to ¢
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and 9 dl% %ﬂeﬁ%@ﬁﬁh@r Foﬁéé&ﬁ'sﬁﬂpfenmd)hltfr&ﬂ cASSWI aﬂ_@Phﬁ of Red Cell
3a and T 3b). 25 EXAMPLE VI Determ nation of
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expenmdnanjns shmhanghgmtye the ¥4 wgs détemmned)ﬁadymhbpdles 252, 88,

chi p 169 £Edradt d8pdee Vabrn Bl TR sshck sdb and 072

mt I gﬁqaﬁaﬁ PRIIE BRI o6 SRAASEY AMonOT e Bh fid T18 36)
and .120.1. Theseé sanples were diluted 3-fold

serlally to 8 5 nMor 2.8 nMfor 10 roughly a 100-fold
range in concentrations. For each concentration, the
sanples were injected in d 5 1/mn flow
for 4 mn. The d|SSOC|atlonﬂ%%ggggﬁé&ored for 2000
seconds. The data were . \ .

bi ndi ng nodel u3| A Vi

In al S sed K. ff an
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%5 OQE&bfb‘i"‘iIn fHe%{?é&h&bé‘f arltiLV-OSF afsRsdickitb @eteffifhe if the anti-M-CSF
I ssoci ation data

antibodies were capable of inhibiting M-CSF binding to c-fins receptor and their
degree of inhibition.
[0284] NIH-3T3 cells transfected with human c-fims or M-NSF-60 cells

maintained in Dulbecco’s phosphate buffered saline without magnesium or

of t war e.

25  calcium were washed. NIH-3T3 cells were removed from tissue culture plates
with 5 mM ethylene-diénﬁne—teﬁa—acetate (EDTA), pH 7.4. The NIH-3T3 cells
were returned to the tissue culture incubator for 1-2 minutes and the flask(s) were
tapped to loosen the cells. The NIH-3T3 cells and the M—NSF;GO 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



[0289] For antibodies 252, 88 and 100, the experinents
were perfornmed in a BIACORETm 3000 instrunent at 25C

in HBS-EP Buffer (0.01M HEPES, pH 7.4, 0.15 MNad, 3

nmM EDTA, 0. 005% Surfactant P20). For experinents
measuri ng the binding of apéibody to i nobilized
antigens, a M CSF was i mobrtized on a 20 CVb Research
Grade Sensor chip by standard direct am ne coupling
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diluted to 0.78 nM for roughly a 15-30 fold range in
conc@ﬂbﬁ%&ions For each concentration, the sanples
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initially thawed 1nto T-25 cell cul ture flasks.
cel | somvepasifp blgdessfronetqtalémpimgeéllmssaw wemep@fmdan duplicate.

suf f i.ci ent,. nupber of to se d the s

pi e ERGTER wad ppalieed sinbdne Sortier b ath S Bed Prism
seedegyiw th 8.10.3 hybridoma cells in Hybridom

Serum Free Mediumwith the additi ons noted on Tabl e

f or 1{91236] t \ﬂ&lemmemsﬁwnstmgﬂ@@%h{ﬁ&ﬁ aHbodiss of the

gl u vgﬁ]%xgﬂ%kﬁﬁﬁlgl OSCI nces Cg%c#}%.ggef%g%mmpared to control

Non- Esmples.i Rhirther, by using various concentrations of antibodies, the ICso for
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, 9.7.21F, 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.



15 Amino Acids (G bco cat# 11140-050), Peptone (Difco
cat# 211693), glucose .(In- house stock prepared from
JT Baker cat# 1920-07), and Anti-foam C (Sigma cat.#
A-8011) are given at their final concentrations in the
medi a. The bal ance of the %urre in each reactor is
Hybri doma Serum Free Medi um 720 Table 5. Conditions
for Grovmng Hybrldorra8103 in two 3L sparged
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mnovatitkd. Thgs Sieer e et R F b TR S M or 2.8 nM for

ggnt rrbﬁ%lﬂ?h'l@@-f@lﬂ@aﬁgékiﬁ QaRRtrafidds! 'k E&M cobbdiiratibs, c{he e samples
supernatant was obtained after centrifugation for

m nutvesse ijectebm duphivainat %u%mqﬂemfor 4 miin.r Th¢ @nsqmamlonavas

st erl | e 2 ap-M cat#

FuiByet ohion, BhadiC Anl dotd e i alovp iy id & Bnle 41 pindin
1242%&&@ usihy B2A CORETMIBi2d20)ation Refwhrel T# all @agsBshishedthod was
purified in the follow ng exanple. 10 EXAVPLE V||

Pur i fusediq ain kKom AnchH t7as ipwust-that thistsiatn set ooroparewell to data

B R i BHEPP T e by

an ed0289]britriantibadaes 52i 881a2d 100, the experiments were performed in a
BIACORE™ 3000 instrument at 25°C in HBS-EP Buffer (0.01M HEPES, pH 7.4,
0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20). Fbr experiments measuring
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
samplés were injected in duplicate in random orderat 30 ul/min flow for 3 min,

25  The dissociation was monitored for 300 sec. The data were fit globally to a silnple
1:1 binding model using BIACORE ™ Biaevaluation software. In all cases, this
method was used to obtain k. 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.



15 MM Tris (pH 8). The final filtrate from Exanple VII
was spiked with 2% v/v of IMTris pH 8.3 and 0. 02%
NaN3 before being | oaded onto the Protein A col umm
via gravity-drip node. After |oad was conplete, the
resin was washed with 5 col 82“ vol unes of 20 MM Tri s
(pH 8), followed by 5 col um’vol unes of the elution
buffer (0.1 M dycine pH 3.0). Any precipitation was
noted, and then a 20 10%v/v s ia‘tlﬁ% of 1M Tris pH 8.3
was added to the eluted anti body: 'flhe eluted protein
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for clinical Taboratory ana WeTe Ccof f ectead at 24

and -7, ur 0S and kKly. fQr 3 eks. Th

rrg noc@%gﬂc o‘gﬂ socerdé?g(?'%l et P?mé%ﬁ %%&Iﬁl ?péfﬁ\/\é%ssgﬁ}nl%sr e@§i3ﬁ,gspa;ged
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[ kg were_still ecreased at 3 weeks. CD 14+CD 16+
noc9SEedkh SRATEShSHIBRETS 15 [0297] Primate whol e bl ood

was o) i e 311%?&@@& BEindrUDeRs weRisebdddRitR 8908 Rybridoma cells
heparin. 0.2 m of each bl ood sanple was added to a 15 -
m  cadnitidiridomia\isrupyiresMedivanwith thegslditidns notadtan TabieyS, for the

 ncurbegaitie e ifcapeeblpforfot Sl el seridcibeo ca

t ubes] 6850978}) Q_D%ﬁﬁﬁﬁihé {IraeBidsbienées 2atvs92402300M), Non-Essential
centrifuge for mnutes at 1,200 rpm_ The sugernat ant

vids 2bminmAeids fdibcp sat#dd L #&050)eBersprsmdifcd ¢atH 81 1§93 pfglucose (In-
4C F%%%sc? &Eé]?ﬁreg)’ﬂ%ﬁ lfﬁ)'m ?ﬁbﬁ?&%gt# 1920-07), and Anti-foam C (Sigma cat.#

A-8011) are given at their final concentrations in the media. The balance of the

volume in each reactor is Hybridoma Serum-Free Medium.

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




Salt Sol ution/2%BS/ 0. 02% sodi um azi de), and the tube
centrifuged again for 5 mnutes at 1,200 rpm The
supernatant was aspirated and the pellet resuspended
in an antibody cocktail consisting of 80 p.14C FACS
buffer, 10 | FI TC- conj ugat e% anti - human CD14

nmonocl onal anti body (BD Bio & ences, San Di ego, CA),
0.5 | 25 Cy5-PE-conjugated anti-hunman CD16 nonocl onal

antipoqy. (BD B OSci ences, San D €go, CAJ[,, and 101 -
PE] gp ai/ﬂ?&fed anti-human CD89 monocl onal |ARMERYHY, (phpinner 2
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hi g Ittle or
Bxp ammp(hshe(d(@' dendirifu@iicbtenyl sahsbqubmt fiitrhdon. eQlariéisd supgmatant

o s 9 aftfy cepirimtiatianor s FHBHES 5t 200 sp0ced subsequent
pr emmhm&@as gt@htwbwmmum icdf Mmhfdré hu@ll (ye%# KVSCO4HB3)

(Ziegler-Heitbrock H nol ogy
17: a2da49B s(eh@@EQTechmagém#szNlr%iZ@ HageSlt}dd CG-he-112420). The

per ¢cent a thin the CD14+CD16+ subset
s FBFER s hen PAPRET WLEE Peibh HPERE. o davs 1. 3

16, 14, and 21 after 8.10.3 injection. [0299] In

general, 8.10.3 treatnent resulted in a reduction in

the percentage of CD14+CDL6+ nonocytes (see Figures

2A and 2B). Monkeys not re%%%@ﬁio 3 15 Anti body

denDnstrat ed relatjvely stable CD 14+CD 16+ nonocyte
prificatyon pi 2 eDniM-GBRMI0eEY have been terned °

pr oi nf | armat ory" because t he produce hi gher |evels

of 10394k AnBrogainy colwmn 4wt Riprmreinbyas prepped by washing

(Fr %J)ﬁ)%“éﬁ?@ﬁ Gol S-Bf ’SI\/Feré'il follo@ g%s'ha%t? q?i%l?br&?ozx wash with 20

(19 So been réporte

181 f v dhisi(pHISN 'nhé firmflerytectBorh ermripl&eVﬁo;masedpmedrmkh TR viv of
14++CD _16- phenot&ge t.Q 20 the proinflamat

phehdt yperPHS Jambi i Nas haferspemgloagedante theeﬂmtﬂn A column
Bl 04} grivity-&i- Riodd 1 A flef 32 Was complete, the resin was washed with 5

column volumes of 20 mM Tris (pH 8), followed by 5 column volumes of the
elution buffer (0.1 M Glycine pH 3.0). Any precipitation was noted, and then a
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 um filter and stored until
further use.
25



EXAI VI PLE X Monkey Treatnent and Monocyte Counts

[ 0300] Three mal e cynonol gus nonkeys per dosage group
were intravenously 25 administered vehicle (20 niv
Sodi um acetate, pH 5.5, 140 mM NaCl), purified

anti body 8.10.3F, or purifiegéantibody 9.14.41 at O,

1, or 5 ng/kg in a dose volu of 3.79 nlL/kg over an
approximately 5 minute period. The nonkeys were 4 to 9
years of age and wei ghed 6 ngéggggggglood sanpl es for
clinical |aboratory analysi | ected at 2, 4,
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Ei@t allﬁ 9?@ ‘&39 deseoase (% e ekinriplabmpaecytes at all doses

ur f f [ ' j
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i n | iapheared tottkboundde heaxgentrdl kehiels by weele 0} white inbabcyte counts at 5
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Wi th & & F IR At chEeSi rit or scope of the
appe:gbe_ 5. 97 SEQJENCES Key: Si gnal pepti de:
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i LS e b i S Btgining s

SEQ h@paﬁ'ﬂ 0.2 ml of each blood sample was added to a 15 ml conical polypropylene
centrifuge tube containing 10 ml of red blood cell lysis buffer (Sigma), and
incubated in a 37°C water 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 rpﬁ. The supernatant was aspirated and the pellet resuspended in
an antibody cocktail consisting of 80 ul 4°C FACS buffer, 10 ul FITC-conjugated
anti-human CD14 monocl;)nal 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 pl 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 m] 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 ul FACS buffer and the cells analyzed on a FACSCaliber flow



10 252 Heavy Chain [ Gamma chai n] nucl eoti de sequence
at agagtt gggggct Q¢ gct attttccttgtt cg tattataaaaggtt
ccagt t CAGGTGCAGCCTGGTG

GAGT CTGGGCEGAGGCT TGGT CAAGCCT GGAGGGT CCCTGAGACTCTCC
TGTGCAGCCTCTGGATTCACCTTCAGT GACTACTACATGAGCTGGATCC
GCCAGGCT CCAGGGAAGGGGCT GGAGT GRATTTCATACATTAGTGGTA 15
GTGGTAGTACCATATACTACGCAGACT CTGT GAAGGGCCGATTCACCAT

CTCCAGR CICACT
e SRR e e s were collcted

GAT CRAisE 4 ChSatplE AAGCGACCACGGT CA CTCCTCACCTt cca
ccaagggcccat ccgt cttcececect ggecgecect get ct agaagcacct ccgaga
~gcac gg%écc"@}eg@w%@u on was identified by a combination of forward

gt CcagggRAME bdECARRREIIN A HEHPIIhSI GIRAG Ca%lgectggxgoccty?e gate

accagcggcgt gcacacctt ccc

afct grere fartheg analyzed foneipréssivhOf O ROARNTON 69168 HndfSopulation
ctccagcaacttc %pac

ct ac&EH1FesYe Sﬁé’%g%%’g‘ig)@é capeairnbich denplyefzCR a4 withdittle or no

t Jag CIS ARG ) .
gcccacc g_%gc cc gig% ggg)g\ %ﬁg?ég 2 49 ‘é g}:ec% T EPErs R deyadeyelsof CD14,

c aaadutkigh deyslsad €D ta(@R14-+CD16+), similar to the two monocyte subsets
b o PR R A U R AT S A JESRERS LT
40 g9 dmagnalogh Xogt)JCRA BALIF Q996 C PEAUChPrISHE BRRACAY bh%entage of

aacagcacgttccgt gt ggt ca
gcgt SRANeEREy Mithinghe ERIGYER 1§ subset viay defegningl aftengich bood draw,

aggt g .
gccc g%:lg? ggiéggzZ’a% %éﬁ g? %ggra&oi&%ééggﬁtb@c agccccgagaaccacag
gt gt $a296¢ c Iy gerees1p8.¢03 treatment resulted in a reduction in the g%‘rtc%r%tage of

gggaggagat gaccaagaaccaggt cagcct gacct gcct ggt caaagg
accc%%ggg)gﬁéwwg see Figures 2A and 2B). Monkeys not receiving 8.10.3

o gg%ﬁﬁ&&ﬁ@éﬁ&ﬂ&é&&?&@ﬁ%ﬁéﬁﬁ‘dﬁ%f@f&%ﬁég SRLYE!

ggact ccgacggctccttcttc
t ct abiYdaEdd6¢ avugryyabasdngn agaied PATLAGHALRRF Ubdchi R they

tgct t gat { {
ot ot ke davali oo INE sy tnd etherde famestry gytokings (Sagkenberger,
| D NOXL.TZ ePa12 Hi6SY Y7577 [1G38T1R LR o ﬂaeregtreeﬂorllted that the

sequence

el g dicffgrmtia'a'on Mg @YQIs\FEREHE MSPEBRnEL SDMSEEDTSLIAASy pe to
B cibemipaormasmsehompis R depenienon A4 GER (SalnEM e al, Blood

DTAVY4 IMBQAGTTVTVS

SAst kgpsvf pl apcsrst'sest aal gcl vkdyfp

epvt vswnsgal t sgvht f pavl gssgBXAMELEI X pssnf gt gt yt cnvdhk
psnt

. kccvec
appvau] %r‘uyuf 5 K%ligg‘fﬁoﬁgg‘gMVdvshedpevgf nwyvdgvevh

nak d[og0ef g Thet mialy 6¥homolgus monkeys per d .
Poap, ekt Lr 1 P T intrayenously

Jé%%%&@%&qnﬁg Sodigm acetate, pH 5.5, 140 mM NaCl), purified

oS AP apOB SRR LLNSK) 5 YAKT LYOIIBY S SEOHETCLUNS volume
of 3.79 mIL/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
analysis were collected at 2, 4, 8, 15, 23, and 29 days. Monocyte counts were

30  determined by light scatter using an Abbott Diagnostics Inc. Cell Dyn system

(Abbott Park, Nlinois).




SEQ I D NO 3 252 Light Chain [Kappa chain] nucl eotide
sequence atgagg ccctgctcagctcct ggggctcct ctgactct

ct ccgaggt gccagat gt GACATCCAGAT

GACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC 5
ATCACTTGCCGGGCAAGT CAGAGCATTAGCGECTTTTTAAATTGGTATC
AGCAGAAACCAGGGAAAGCCCCTAAGCTICTGATCTATGCTACATCCA

GI TTGCAAAGT GGGGTCCCATTCAGGT TCAGT GGCAGT GGATCTGGGA

A A S S S s

ACC%ﬁt tﬁ@%t \TA3EANA eSSt DOAT Beotfpated! e ped-tegletdlé 6£@Bnocytes
ccat ct gat'gagc o

agt t@ipzascriygahIBweneolsgived (tregabi Gl Ral haod 23t Figvess 3A and
gagaggccaaagt acagt ggaaggt -

ggatadcgccct ccaat cgggt aact cecaggagagt gt cacagagcaggacag
Gaaqe36xJcan pibkegions and patent applications cited in this specification are
agcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct acgcc

t gc 91%;@@ w@%;%@g@ggg gq;fgrenge asglf eac?l i%di%fld?lal pubh%a on or patent

tga 0
NG GRS B SRRANANG Bhd ARRARINARARAEN 1B HEbipbRtcd by
nT v peferdng¥V Withough the foregoing invention has been described in some detail by

ST e e e T S

0 il t to those of ordi kill in the art in light of the teachings of this
SvPEAE R SRPRGRY (9Rose of ordingty kit In fhe act In Ught gf the teachins

v gwkindendiog slipt sertain changes and modifications may be made thereto without

gesvt egdskdst ysl sstlt| skadyekhkvyacev. | sspvt ksf nrge
c S%p?%nﬁgo%%p%ﬁﬁc@‘?ﬁ%ﬁhe[ %ﬁ’ﬁﬂi@ﬂ%&fﬁ nucl eot i de
sequence 25 atggaatttgggct gctgg tg
cttgttgctattttagaaggtgtccagt g _t GAGGTGCAGCTGGTG

GAGT CTGGEGEGAGGCT TGGT CCAGCCT GEGEEGTCCCTGAGACTCTCC
TGTGCAGCCTCTGGATTCACCTTTAGTAGCTATTGGATGAGCTGGGTCC
GCCAGGCT CCAGGGAAGGGGECT GGAGT GGGT GGCCAACATAAAGCAA
GATGGAAGT GAGAAATACTATGT GGACTCTGTGAAGGGECCGATTCACC 30
ATCTCCAGAGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAGC
CTGAGAGCCGAGGACACGECTGTGTATTACTGTGCTCCGGGTATAGCA
GCAGCTGGTAGGGECCTACT GGEGCCAGGGAACCCTGGT CACCGTCTCC
TCAGCTt ccaccaagggcccat ccgt ctt ccccct ggecgecct get ct agaagce
acct ccgagagcacagcggc



cct gggct gcct ggt caaggact actt ccccgaaccggt gacggt gt cgt ggaa

ct caggcgct ct gaccagcggcg 35

t gcacaccttcccagct gt cct acagt cct caggact ct act ccct cagcagcg

t ggt gaccgt gccct ccagcaacttc :

ggcacccagacctacacctgcaacgta%atcacaagcccagcaacaccaaggtg

gacaagacagt t gagcgcaaat 7

gt t gt gt cgagt gcccaccgt gcccagcaccacct gt ggcaggaccgt cagt ct

tcctcttccccccaaaacccaagg

acaccctcatgatctcccggacccctdgggpgggﬁ%mgtggtggtggacgtga

gcc agaccccgaggt cca

gt t caact ggt acgt ggacggcgt ggaggt gcat aat gccaagacaaagccacg
0 8

g9a ] e AR &9
t;; )¢ ,&g&gig%: Eﬁ%ﬁ@%gcaccaggactggctgaacggcaag
aagddCePrdk k aaccat ct ccaaaaccaaagggcagccc

cgadRREaadnmap: lqwsE ease

ct gedwtaliensdeary gganjinegabglic caagaaccaggt cagect gacct gect g

gt caaaggctt ct accccagcg

acabEgriyNgydgt gggagagcaat gggcagccggagaacaact acaagacca
1¢ac52 tieatyChaigdGaiiigh chain] nucleotide sequence

acgmmm@.m%@aﬁﬁsw 84K BETGGTG
ag @G TOTGACECAMSCPPEGTEAAGCCTGGAGGGTC CTG CTCC
t gatrgrRt GRBE T TG BGBAFICACETTPAL RS RPIAFLACAT I'GGATCC

CIIHARGHCTCEALLHGAR

1%‘;‘.’ GG XA EATATA

e =1 P p ¢ oV ﬁe“ SN ». 7V —— e e e e

RQAE e'g‘"e‘;‘%.. GG BANCREACT IR ARNECAAMEGAACAGCCT
ESTAAGEASE ARAGACAEEEC VTSI AT FTAGTAGAGECEEEGGTGG

; g - = ¥ AY) |
g% AGTCG, Y. GTGGTA
w?i G cﬁ ¢ GEkGGGCCGATTCACCAT

RA
aal FATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCTtcca

v kdg¢asspgacvaiorsieiictatearet it sggbyrbrsyaayare flggcitydoctgccts

2@ nv giekpegattectiicougakagpygacggtgtegtggaactcaggeg

ctetgaccageggegtgcacaccttcec

\elg g ﬁgg%éﬁ%%ﬂ%@&i@@%@&#%@% co¥cccagac
Ccaapcccageaacaccaaggtgeacaagacagttgage t
B AR YA ecteaty

ti1 gaeubdovaconshinfabamealapabahhnn éag

PPS{RRBE KBNS 4 c\él%t YR acgtgagccacga

di e by AT BaERrTasRaRRlraslicapcteatac
A

[ Kapga, chal (O &5 T HeC SR RETARESAEIAraRetBcAagB(C P Cpcaggpectocca

t cob% E ag zlag.ccatcfccaaaaccaaa ggcagcccegagaaccacaggtgtacaccetgeccecateece

ttad %%gé iAggRoseeltRaCHBResigigatoReagectictaccecagegacatogecgtgga

CACElEsgageReaatens FRET R AT BT TECIGAGOCHGAERCACEacebbtccttcttee

accctcatga

3N T CeEr7E3a R itIcA SR SAGEAICAT S RRAGIEEAT A ARATTE AT AT fgatgeatgagact

AGCAZrtASTACBRAP(ABaEASTAMBETEICTGAZ ST 45T GCTGCATCCA
GI'TTGCAAAGT GGGGT CCCATTAAGGT TCAGT GGCAGT GGATCTGGGA

CAGBEQTDAIDCT CACCAT CAGCAGT CTGCAACCTGAAGATTTTGCAAC
TTALRAER A PG [BErihA CASR ot Sdfusfdel T CGECCCTGRG

melglcwiflvaiikgvqgcQVQLVESGGGLVKPGGSLRLSCAASGFTFSDY YMSWIR

35

QAPGKGLEWISYISGSGSTIYYADSVKGRFTISRDNAKN SLYLQMNSLRAE

DTAVYHCARALGGMDVWGQGTTVTVS SAstkgpsviplapcsrstsestaalgclvkdyfp
epvivswns galtsgvhtfpavlqssglyslssvvtvpssnfgtqtytcnvdhkpsntkvdktverkccvecppcp
appvagpsvﬂfppkpkdtlmisrtpevtcvvvdvshedpevqﬁlwyvdgvevhnaktlcpreeqfnstﬁ'vvsv
ltvvhqdwlngkeykckvsnkglpapiektisktkgqprepqutlppsreemtknqultclvkgfypsdiave

40 wesngqpennykttppmldsdgsfﬂysldtvdksrwqqgnvfscsvmhealhnhytqkslslspgk



20
ACCAAAGTGGATATCAAACGAact gt ggct gcaccatctgtcttcatcttcccg
ccat ct gat gagc

agt t gaaat ct ggaact gct agcgt t gt gt gcct gct gaat aacttctatccca
gagaggccaaagt acagt ggaaggt
ggataacgccctccaatcgggtaactcé%%ggagagtgtcacagagcaggacag
caaggacagcacct acagcctc

?ggggﬁ %%ggaggct gagggaagcagact acgagaaacacaaagt ct acgcc
@ibg ﬁ%!%wd sdgie] sucleafidrssaienie 25 S

tga (

N S STCCAGAT
v p& oAt CTasAToeTe CTGTCTG ATCTGTAGGAGACAGAGTCACC
ISul r BXCASTY GEAAGEG T DOTAAATTGGTATC

mpxsgmspswsmemmm@mmmcmmcmcmcm
SL QMGCKOGTCCCATTCAGGTTCAGTGGCAGTGGATCTGGGA
YSTREABZATIVA L TEROACOATCAIGDACTTTGTAASITA 8 AYM“IeR}CAAC
kv gMTM@A@&;@CAACAGAGTTACAGTGTCCCATTCACT GCCCTGGG

1@93VA€Q9§4§QQ§TE§§?A Ef@@ E@‘é %@ﬁ%ﬁg&%@ﬁﬁ ai gt &Etgatgagce

gtEletbEdscte (igagkiedbagtacagtggaaget
e e s hroed e
zgcagac cga acaaagtctacgcctgcgaa cacccatcagggcc

l'ﬁGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAGCTGGGTCC
GCCARER TR NIGEHAAGCGEECT GGAATGEGTCTCAGCTATTAGTGGTC
GTG@WWH@WWWTCACCA

gccce gléxtf%nalqsgns

KRNI 55
CGT Ca@gm, gg.ﬁ&g e‘;fggfg ,&E% &EE J
t agaagcacct ccggg%%@ﬁg & Hs g

agcacagcggccct gggct gcct ggt caaggact act t ccccgaaccggt gacg

gt gt 3 ggcgct ct
gacc CCttCCC ct gijt cct acagt cct caggact ctactc
d rslc

p:

cctc eotide sequence
C L5 Ae@EGGTG
caac® @’a%@@@ TGGTCCAG CTGG G TCCCTGAGACTCTCC

gt t gEgEGEAGEGT CHGHRATEGC ‘ A
gga CGWTCGAGGG}AMGGCTGGAGTGGGTGGCCAACATAAAGCAA
C 22 @A TGRANGTEAGA SATHC TATGITEACTCTHAURA A GCHEOCGATTCACC
3009t ATETATCIBLGACIIROGCCAAGAACTCACTGTATCTGCAAATGAACAGC
ccc @%&M@QC%@A@W@C?WQW@WR@AGCA

gac %@Q@F@‘f@@@ﬂ@?@é@TACTGGGGCCAGGG TGGTCACCGTCTCC
gt t %u&g c,%} %ﬁg gtcg&% aggc%%gt%ggagag&cagcggc
e 5%@@%8%5%’ 2 E%cgs%%e %gagt&g@eaqassegs&a%eascggcg

gaaa w ELAEELST: geegtcctcaggactctactccc icagcagegtggtgacegtgeectccageaactic
gcacccagacctacacctgcaacgtagatcacaagcccagcaacaccaaggtggacaagacagttgagcgcaaat

gitgtgtcgagtgeccaccgtgeccageaceaccetgtggeaggacegteagtettectettccecccaaaacecaagg
acaccctcatgatctcccggacccctgaggtcacgtgcgtggtggtggacgtgagccacgaa'gaccccgagg‘tcca
gttcaactggtacgtggacggegtggaggtgcataatgecaagacaaagecacgggaggagcagticaacageacg
40 ticcgtgtggtcagegtectcacegtigtgcaccaggactggetgaacggcaaggagtacaagtgeaaggtctccaac
* aaaggcctcccageccccatcgagaaaaccatcetccaaaaccaaagggeagecccgagaaccacaggtgtacace
ctgeecccatccogggaggagatgaccaagaaccaggtcagectgacetgectggtcaaaggcttctaceccageg
acatcgecgtggagtgggagageaatgggeagecggagaacaactacaagaccacaccteccatgetggacteeg

acggctecticticetctacageaagetcacegtggacaagageaggtggcageaggggaacgtettetcatgeteeg
45  tgatgcatgaggctctgcacaaccactacacgeagaagagcectctecetgictocgggtaaa




acaggt gt acaccct gcccccat cccgggaggagat gaccaagaaccaggt cag
cct gacct gcct ggt caaaggc
ttctaccccagcgacat cgccgt ggagt gggagagcaat gggcagccggagaac
aact acaagaccacacct ccca
tgctggactccgacggctccttcttcc&ctacagcaagctcaccgtggacaaga
gcaggt ggcagcaggggaacgt c
ttctcat gct ccgt gat gcat gaggct ct gcacaaccact acacgcagaagagc

ct ctﬁggm gggtaaa 25 SEQ ID NO 10 100 Heavy

Chai hai n] prot ej n sequence nefglrw fl vai 1k
SEHVERESVWR PCKGLE
w @ETFSS YWMSWV
| ) FIUSRDHAIN S ¥ EQMNSL
tSaal RAEDTAVYYCAPGIAAAGRAYWGQGTLVTVS S Astkgpsviplapcsrstsestaalgel
- gcl WidiyfirppiwbwasgabtggttitiaviqsSghywissoas pdsu it gtytevdikpsitkgikgverkeov
t yt Coryppéappvidey el g E;Blkdtk‘msx&fvtcvwdvshedpevqfnwyvdgvevhnaktkpreeqﬁls

CVG%&Q@@% ﬁp JKRRVSREBabiRkSdkiBR P VYIppERR ARtk Ivkefyp

Wyv dgsfilyskitvdk vfscsymhealhnhytqkslsl

tfrvaslév t& &Igﬁf %Svs%skgl pasrg‘lﬂgﬂ%? sf(ctskgg%rep&’t%/ssspgk

1I ppsreent knqul tcl vkgf

ypsdi g.gpennykt t ppm dsdgsf fl yskl tvdksrwgqgnvf scs

virhe lé&g] Sﬁ-nlﬁﬁf?o‘l ﬁ%ﬁ ID NG 11 100
cteatpggecicoies “oggc‘ e (GACATCCAGAT
A WTQWT@CATCTG GGAGACAGAGTCACC

Ay Tq W
Ammmmmmmucmem
CAGGEAGGTIAE, GIOTGCEREUCTIEGRAGATTTTGCAAC
AGA@‘TWK@@F@AK@@A@@‘K@&MTT@W@G@@CCTGGG

A gt ot e
Wu@?& a:«% ac:tc%i:g;:tg gt% %t acagagcaggaca aca cacctacagcctc
g;tag RECAS gl% %@Y gﬁ agacaégqg %@gcc%g%ﬁ% gc%gtcagggcc

at a %t a&?@ﬁ%gt gt cacagagcaggacagc
%aggaca cacct acagcctca

gcageBQ Qe§ct gagcaaagcagact acgagaaacacaaagt ct acgect
gcga8@Light Ebaind¥ggpe chain|gotein sequence

gagcmrgpgtighitwlreaePIQMTQSRESIFYHIEGRRMVIII TSRBSORISSY LNW Y QQK

100 PGEHPKIEIYA ARSDOS GVPIIRFSGSGSGTDFIEJUSSIC@QPEDFATYYCQOS

30 YSTPFTFGPGTKVDIKRtvaapsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgns
qesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec




meanagllfl 111w pdt t gE1VMIQSPATLS VSPGERATLSCRASOS
VSSNLAWQQ 20

KPGQAPRLLI YGASTRASG PDRI SGSGSGTEFTLI | SSLQSEDFAVYYCQQS
NNWPFTFGPGTKVDI KRt vaapsvf i f ppsdegl ksgt asvvcl | nnf ypr eak
vgwkvdnal gsgn
sgesvtegdskdstyslsstltlskadJ@thcvyacevthgglsspvtksfnr
gec SEQ ID NO 14 25 3.8.3 Heavy Chain [ Ganma chai n]
protei n sequence

mef gl swif |l vai i kgvgc QVQLVESGEAE.VKPGGSLRLSCAASGFTFSDYYMS
g ).\FSYI S S S GSTI YYADS

VKGH o ' é Lf%.u ENce
SRR gggct@\é e mttgtgg_a E?;ng% osHot A5 U6 oG

neees QA&Q@TG?&G@ TECHTGAGAGTCTCC
E\rﬁ mwgéggg%w TTAGCA cTATg %%GAGc%%GTCC
ppv &HpeAOGEHRE EHETGTEWCCRATTAGTGGTC
kt kSFE T ATACTTCGCAGACTCCGTGAAGGGCCGGTTCACCA

Wh g BETCRAGAGACAKTITCOAAGA ACAKTOTETATCTGRAARITGAATAGCC
10sl t’EﬂN@QB@(SGA@@MCACGGCCGTATATTTCTGTGCGGTAGAAGGCTATA

esNGEREaEOA¢PROGEATET T Tyaldmds ?GWS@@@ AARRPETAGTCAC
Yt(q KB POBH C AT IERd @ccg?c cocdct tdfagaagcacctccgag
I[ | \":’fré @acﬁ %@%@S\% ? cgtggaactcaggegetet

g C a C &fé} Eﬁgﬁgg%ccgtgcc
183 RN I AR af@ BYAREERC ag%emsa caagaca
akv %gﬁggq;a&tgttgtgtcgagtgcc ccgtgcccagcaccacctgtggcaggaccgtcagtc cctettcececee

s gn$§3GecaFERARALCIFaIzatefqcegeacaerigdasiceo gigeigetsgtgisacgigagesacgaaga
f nr §erceagele@EticREPOiaRacER SEig S stitzalgccahgticanaz Gmrppgaggagea
chai gtt]:aqgagnaefgutpcg@qggcmgtcctcaccgttgtgcaccaggactggctgaacggcaaggagtacaagtg
20ref ghapgudttoaatdangmg A IcHECSHRCEMAIaRIRTCR: hpldpSipichbtagaace
W/ aEaggtgtacaccctgcccccatccc gggaggagatgaccaagaacca&%z cctgacctgcctggtcaaaggc

RQARICIS LMY RGENEYMARSM 4 ég% gaccacacctccca

AR HYMUE Rl RRERESLEER R gaacgtc
al 9Gtctcat ctcc%t\%ﬁtgcatﬁa%gg %%c]gcaaccactac algaas%agcctctcc tétﬁg{;%%aaa

ykdyfpe viv pavlgss VPSSS
vd s rveskygp

I f
cﬁfamqtprgt]eﬁlrstegggécgvmv sgedpevgfnwy.

t yr VSR VT -'-u v K ﬁ @ﬁm&%g%’wsm
Zg&e‘h&@ GEHWYSALSERGER %SVKGRFTISRDNSKNTLYLQMNSLRA

IERVIAR Y o CEOVISGR H GFFONGWIGQGTEMIMSSA sticgpgviplapesretsestaal
mhe gbhh&yﬁlglb(ﬁVMgglks gvBERAVI3sBlgsls @6/ tPhsenfgtqtytamidhichsitiovdktverke
[ Kappecppbappl agpsoflfipkpledimiensstcvvvdyvshedpevgfnwyvdgvevhnaktkpreeqf
nstfrvvsvltvvhqdwingkeykckvsnkglpapiektisktkgqprepqvytlppsreemtknqvsltclvkgf

ypsdiavewesngqpennykttppmldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspg
35 k



mdnrvpagl I gl 1 | wfp
sr cDl QUTQSPSSVSASVGDRVTI TCRASODI SSWAW 15
QRKPGKAPKLQ YAASSL ESGVPSRFNGSGSGTDFTLSI SSLQPEDFATYYC
OOTNSFPLTFGGGTKVEI KRt vaapsvf i f ppsdegl ksgt aswcl hnf ypr ea
kvgwkvdnal
gsgnsgesvt eqdskdst ysl sstltl é(k]adyekhkvyacevt hqgl sspvt ks
fnrgec SEQID NGO 22 20 1.120.1 Heavy Chain [ Gamma
chai n] protei n sequence nmew twsfl fl vaaat gahsQv QLV QS
PW S CKASGYTFTSYE S WV
AYNGNFNYA LODRVTMITDTSTTTAYMELRS
LRS legtidssmmenegps vf pl apesr st se
st aaatggaagcccca ctca cttctcttcctectgetactetggeteccagataccactggaGAAATAGTGATG
| §c! WEHEAGTATCOASTIACCURGTIERG TG TG rCEIAGEGOASAGAGCCACC
gt yt CNCIFGEFEGCAGBGECEAGTROA GAGTGTTAGCAGCAACTTAGCCTGGTACC
cevedBRCAGHNACPTEEEORGHBCTCOTAGGETECY AT PG BIGIYATCCAC
yVvdg eMbaaddGE6GTATCCCAGACAGGATCAGTGGCAGTGGGTCTGGAAC
gf ns s xe AlreayicAEe st ERECALT APPHYECAGTT
i¢ PPEIASEIA PN T A X CICTAATAACTGGOCATTCACTTTCGOCACTGGGA
JF Lf? b{& B’ré@% bc#@aﬁ%t\ététét cga?c‘it%g catctgatgagca
hgﬁ%i?é ii ffageatigiatgcclgctaaatiactielgitesaagaggccaaagtacagtggaaggte
m/I gggt@?.qgocgq el gggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca
DI VMBEESPRESICHaFSE RS FIARcs Shace g pmpaaagictacgectgegaagtcacceatcagggect
A RGREUEFRFO St LA CHBa T TR SRRRRESas gSSGTDF TL TI SSLQAEDVA
35
VYYCSRQVIEEROE AGQGTKVEI KRt vaapsvfi f ppsdegl ksgt aswcl | nnf
ypr eaBe Qight Chain [Kappa chain] protein sequence

wk v d b SSORBOR BN aHT: m\vsmﬁmm@%v §BAWYQQ
26 PV KIS OAD L@Fﬁ%g%% DRISGRASGTEFFLITSSMISEBRAY YY CQOS
[dtGggﬂE {,{ 'Fg‘ﬁ E %)%QHﬁﬂ)%geqlksgtasvvcllnnfypreakvqwkvdnalqsgn .
cctt GRTGeHaT ol Saanp eyl rese
GTCBGAGTCTCIBCIISACIIZTTCI;TCAACIZCTGGACII;TCCCTGAGACTC
TCCTGIGCAGCCTCTGGATTCACCTTCAGTGACTACTATATGAGCTGGA
TOCGEERERNECA GGGACTGGAGTGGGTTTCATACATTAGTA
ﬁA@@HMMNMMM@WTTCA
e B A ART E ZKE . _EABG‘E’IFSDYYMSM
GCCT 'IH:G:'(I'L GYATABEVRIEE mm SREGBIAKANSLSLQMNSLRA
CT CCERAAME Y G2 CAGBP WO GOV CACSAR g ipRipest st &staal gc lvkdyfpe
pvtvswnsgaltsgvhtfpavigssglyslssvvtvpssnfgtqtytenvdhkpsntkvdktverkcevecppepa
30  ppvagpsvilfppkpkdtimisrtpevicvvvdvshedpevqfnwyvdgvevhnaktkpreeqfnstfrvvsvit
vvhqdwingkeykckvsnkglpapiektisktkgqprepqvytlppsreemtknqvsltclvkgfypsdiavew
esnggpennykttppmldsdgsfflyskltvdksrwqggnvfscsvmhealhnhytqkslslspgk

CSV

SEQID NO: 16

35  3.8.3 Light Chain [Kappa chain] protein sequence
mdmrvpagllglliwfpgsreDIQMTQSPSSVSASVGDRVTISCRASODISGWLAWY
QQKPGKAPKILLISATSSLHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QQTNSFPFTFGPGTK VDIKRtvaapsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalg

sgnsqesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec
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accaagggcccat ccgt ctt ccccct ggegecct get ct agaagcacct ccgag
agcacagcggccct gggct gect

ggt caaggact act t ccccgaaccggt gacggt gt cgt ggaact caggegcet ct
gaccagcggcgt gcacacctt cc '

cagct gt cct acagt cct caggact ct act ccct cagcagegt ggt gaccgt g
cct ccagcaact t cggcacccaga 15 102

cct acacct gcaacgt agat cacaagcccagcaacaccaaggt ggacaagacag
tt gagcgcaaat gt t gt gt cgag

t gcccaccgt gcccagcaccacct gt ggcaggaccgt cagt cttcctcttcccc
cca @ﬂggﬁgaccctcatg

tct ,gt t t
chgéa)ﬁ l. ) &a%gp gl%llps% Cg gagccacgaagac
9! QHARBETE: Ss%%\f%é, gg%%unﬁ QMNSL

agcg@@-ﬁpg chHY LR R RVAGI Y W9 M&@Q‘iﬂaﬁ;@g@ﬁﬂmgﬂsgestaalgcl

aag g'tl@}’@@a%&m&}gﬁm&paﬂ%sglyslsswtvpssslgtktytcnvdhkpsntkvdkrveskyOp
agC qepspepflagaseifpphiciiodsripatraadsqeleIGEes g saaaRpreefs
ggt gyﬂaadm@mdngl@rkchsnkglps51ekt1skakgqprepqut1p sqeemtkn vsltclvkgfy
1099 gdigagedsgagienn gl dld b FAgG Rl Aaewh Sl S(jcfkglslspgk

t accccagcgacat cgccgt gg
agtggg@ggg@yqﬂgggcagccggagaacaactacaagaccacacctcccatgc

tggact & dApph Lfain] protein s
ct Ctn% ‘Lg%glg Qﬁ] tPP t éﬁ%%%&b __AWY

cat J 1
13, SREQD ETRENGECS IO HSSSLAPEOF ATYYC
SEQ 2@ APy v& kigtasere reakvqwkvdnal
pr otqgglﬁiqg%/@ﬁ@ﬁ]g@tyslsstlﬂskadyekhkvyace qglsspvtksforgec

mef gl swifl vai i kgvgcQ\/(lVESGGGLVKPG(BLRLSCAASG:TFSDYYI\/B

W RQAPGKGLEWV SYIS S S GSTI YYAD S

VKGREQ BREAKRNSL YLQWS LRA 30
26DTAVY Y Y CBEAS plots YéqukeARC ST st sest aal gc

| vk gydwatrsflflvaaatgahsQV LVQSGAEVKKPGASVKVSCKASGYTF YGISWV
pvt WQULMéWW LRS

SNt K YS %EQ? frstsestaa
ppv eg%g E;:fﬁ:f e

-.

280 8° qubrbripryafperaninstipree
qvgﬁ ey ckvsnkglpaple qprepqutlppsreemﬂmqultclvk
esn ﬂwwwwmﬁ@nm@d@sf% kitedkarpvgent Soswmimaliinhytqkslsls

hyt@ | sl spgk 35 104 SEQ ID NO 27 9.14.4, 9.14.41,
9.14. 4-Ser and 9.14.4-GlL Light Chain [Kappa Chai n]
nucl eoti de sequence 5 atggacatgagggtcccc cg tca cg
3@ cct gggget cctget act ct g cg tccgaggtt gccagat gTGACATCC
AGASEQ(ECNGT (ZICCATCCT Cccrar CT GCATCTGI CGGAGACAGAGT

] D o deT ATTAAATTGG

AWYRQKPGQPPNLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVA
35 VYYCOOYYSSPWTFGQGTKVE]KRtvaapsvﬁfppsdeqlksgtasvvcllrmfypreakvq
wkvdnalgsgnsqesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfargec




TCCAGT TTGCAAAGT GGGGT CCCATCAAGGT TCAGTGGCAGTGGATCTG 10
GGACAGATTTCACTCTCACCATCAGTAGTCTGCAACCTGAAGATTTTCC
AACTTACTACTGT CAACAGAGT TACAGTACCCCATTCACTTTCGGECCCT
GCGGACCAAAGTGGATATCAAACGAact gt ggect gcaccat ctgtcttcatcttc
ccgccatctga

t gagcagt t gaaat ct ggaact gcct cd@d t gt gt gcct gct gaat aacttcta
t cccagagaggccaaagt acagt gga

aggt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagcagg
acagcaaggacagcacctaca 15

gcct cagcagcaccct gacgcet gagcaaagcagact acgagaaacacaaagt ct

acgc SE§rHadigr:@acccat ca
gggc@tbﬂa@d{&gymm&mgébmm nadledtiigggquagegt SEQ 1D
26 Shclokottficctidttdtattatdia g fECOAGTGTCAGETICAGCTG
Chai 15 @@m 2 C Gb@&@G@TTG@@CA@GG@cT@GAGGGTCCCTGAGACTC
[ “t— PATSER GC TCT GATTCACCTTCAGTGACTACTATATGAGCTGGA
HEEHRNHS %%%g%‘g%ﬁ Y RTTCATACATTAGTA
ei,_" 3 __k LACCA AGACTCTGTGAAGGGCCGATTCA
CAFCECCA FALAA T GAACA
SR e e A T e cean
gnsg&Iﬁ@@@&g@ﬁ@ﬁ@@cmga&mga@&m%@cg&mmmcm
r gec aReRagRE cCRRGHOCHDIZREcEigcctagdagencptcChzgagedc@geapacctgggctgcct
Chai rgstoasgdactatitabecgaeoeggigaeggigtnptggabttgagaceclatgatqgeggegtgeacacctice

cct t ght@gtcaht ptatnggutaidtioateshod{getaptEabciigtsctccageaactitcggeacccaga

H%ﬁWI@WMMM@g&Mg&gmgw
TCCT (e &dehdetat 6ok -‘n“- dch 3 felfe @I&M‘c detédadddeteaaggacaccetcatg

acaaaggcctcce
accctgecccccatce

9t = @ﬁ
accad®! %"&g&%& %@6%"&"‘?@8&%&’1‘%@ gggégq%@gtgqagéggéggggqageggaggtcgccgtgg

agca Q&a(gegaéw@g%qgggagaacaac acaagaCcacacctcccatgetggactccgacggetectictte

ggt c SAerRgeaEeicecEEigacheBiRPRgalcgeResregRtgaratetictaatastesetgatecatgaggc
gac c dgfgoareacgctacasgeagnagagectctceetgictccgggtaaa

@agct gt cct acagt cct caggact ct act ccct cagcagcgt ggt gaccgt gc

CCt CCSEEAgINO:@¥gcacgaaga

CCt acR£10 HRavPCR4A [ GagaRJCerlioRGPsgasa@t ggacaagagag

- U1 gaghéefeRatvhi EQVEAVIES GGGLVKPGGSLRLSCAASGFTFSDY YMSWI
tgccaahap 59865 PPVATUBIRARGATSRONAKRSE FTOMNSLRA
3pccC RWR&%‘"L%?EE? %QGTLVTVSSAstkgpsvfplapcsrstsestaalgclvkdyfpe

pvtvswnsgaltsgvhtfpavlqssglyslssvvtvpssnfgtqtytcnvd.hkpsntkvdktverkccvecppcpa
ppvagpsvilfppkpkdtlmisrtpevtcvvvdvshedpevgfmwyvdgvevhnaktkpreeqfstfrvvsvit
vvhqdwingkeykckvsnkglpapiektisktkgqprepqvytlppsreemtknqgvsltclvkgfypsdiavew
esngqpennykttppmldsdgsfflyskltvdksrwqqgnvfscsvihealhnhytgkslslspgk
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t gat ct cccggacccct gaggt cacgt gcgt ggt ggt ggacgt gagccaggaag
accccgaggt ccagtt caact gg

t acgt ggat ggcgt ggaggt gcat aat gccaagacaaagccgcgggaggagcag
tt caacagcacgt accgt gt gg
tcagcgtcctcaccgtcctgcaccagga%tggctgaacggcaaggagtacaagt
gcaaggt ct ccaacaaaggcct c

ccgt cct ccat cgagaaaaccat ct ccaaagccaaagggcagccccgagagceca
caggt gt acaccctgcccccat 20

cccaggaggagat gaccaagaaccaggt cagcct gacct gcct ggt caaaggct

tcta tcgccgt
9 g? g 8 %‘ié qgg&-g and S A4 Eﬁaﬁt app talcnﬁ n%cleotlde
t t tséq% t t t t

cC _ - %cag g aac C g ggac aag a%c ?:.gg tggc aggaggggaa %GACATCC
gct ctmwmmmaga@@a@mmwe&@ﬂ@w@@mam&m
SEQ IQACCATER CIIGCEGRECHAGTECAGAROATT ABGAGT BT ATEAAATTGG
s eqUANCEC ABTN G CEAGBAIL AGCTOESAGGE MCTGATRICATGCTGCA
CAASWAE@‘I"I‘M@OMAA@@‘GG%@@(V)&T‘C%A\GG“BT@A%@@‘A@I@}ATCTG
$oV &R AERPNENCT dtA NS ¢ AETAGTCTGCAACCTGAAGATTTTGC

Fggg\%g G HACA BN H A CECPA TSR PPR8BGOCCT
{K TATC CGAact tot c1catctt ccgecatetga
B\s/tn;/ gﬁ%ﬁ &)%A] prgté]c&%gt\étagﬁ cta %1ag§t ctggccaczﬁqagtacagtgga

pef | GEBSEH tla?‘iﬁﬁ§ PR *”ﬁﬁ&%ﬁ%?%&%&%‘@é%ﬁ%% AtRUApEacAg acctaca
ddakt @p@g@aggchgbg@@pﬁgagcaaagcagactacgagaaacacaaag ctacgcctgCgaagtcacccatca
tvl hmﬁgag@wgémmgaqgggqt@maggm@gggbpqut | ppsqeent k

ngvsl t cl vkgf ypsdi ave

wes N@EHRMW@t28pvI dsdgsf fl ysrl t vdksrwgegnvf scsvnheal h

nhyt qks4.4| 5Pk, 83 43S MdI 4,545 19LiEAt BRAiSEK appaaChain] protein
@balge&gaaya chai n] protein sequence

mef glrsawikpugilil aRONIE

S@%AWVEWWNWYQ

SEI;Z o [{A%\LR K61 OMGV R B G5 Ss EPDF YA LQPEDFATYYCQ
DY AR Rz d in wkvdnal
EDTATTE A RS B B

t vswnsgal t sgvht f pavl gssgl ysl ssvvt vpsssl gtl ct yt cnvdhk
psnt kvdkr veskygppcppcpa
pef |l ggpsvf | f ppkpkdti m srt pevt cvvvdvsgedpevgf nwyvdgvevh
nakt kpr eeqf ast yrvvsvl
t vl hgdw ngkeykckvsnkgl pssi ekti skal cggprep gvytl pp
sgeent kngvsl t cl vkgf yp sdi ave
wesnggpennyl ctt ppvl dsdgsffl ysrltvdksrwgegnvfscsvimheal h
nhyt gksl sl spgk 106 SEQ ID NO 56 9.14.4C- Ser,
9.14.4-C&X and 9.14.4-CH Light Chain [Kappa chain]
protein sequence 5
nmdnr vpagllgl1l1lwlr gar cDI QUTQSPSSLSASVGEDRVTI TCRPSCOHSSLL
NWQ QKPGKAPKLLI YAAS SLOS GVP SRFS GS GSGIDFTLTI S
SLQPEDFATYYCQ



SO
YSTPFTFGPGTKVDI KRt vaapsvfi f ppsdegl ksgt asvvcl | nnf ypr eak
vgwkvdnal gs

gnsgesvt egdskdst ysl sstl t| skadyekhkvyacevt hqgl sspvt ksfn
rgec 10 SEQ ID NO 74 9.14.4-C& Heavy Chain [ Gamma
chain] protein sequence nmefdP8wflvaiikg

¢ QVQLVESGGGELVKPGGSLRLSCAASGFTFSDYYMS W RQAP GKGLEW V

SYI'S TI.XYAD S VKGRFTI SRDNAKNSLYLQVNSLRA
EDTA Or STLVTV, S. SAst kgp
svf pPapcst §9es taa a4 Dilg edtide sequence

pvt v fectiortoctattatagaapetet(CCA gﬂg ﬁ@a‘%AGCTG
snt k$HIG 5} GGTCAAG CTGGAGGGTCCCTGAGACTC
ppvadsskGTE TSQATEIE A COTRACECACTAGTATARGAGCTGGA

akt kﬂ“lCé@(EGAIGGQ'\V€GIA1GGGAAGGGACTGGAGTGGGTTTCATACATTAGTA

A Gl POV GTGAAGSSTEGATTCA

qvsl UﬂA{k@mp:sn@@@mAAcGcCAAGAACTCACTGTATCTGCAAATGAACA

es Ng @rEIMEKGAGCTHASGATAGG G OEE TATTAC TG EG et AGGCCTAA

?b q kﬁﬂ%gé,% @1DAé’é@ddbb@AdéeﬁA@céT@@Afdﬂ?@dGI@’I@GTCAGCthc
at

mg@ca?t tct 7‘%‘;%%%9[ gggctgcct
msf gI ég %C@ggg% %ﬁ% accagcggcgtgcacaccttcc
I CGRﬁ% ?ﬂ%‘i gattggacacgaaga
SAst |cet§f>a§\9 ?@%"é‘&%&’é& FW aQ@gagagttgagtccaaatatggtccccca

Bt vW%}ﬁﬂg@@@&‘iaFﬁ‘SWQ@B&SS@%Qﬁ%&F‘ﬁ%%FW%WM&B%aCttha
snt k¥gHtetoeogigoencpiepagierestecatggtagtggacgtgagecaggaagaccecgaggtccagticaactgg

pef | Gangtaghatgogiggkelticatatgcpangacanagehgs gegigeagyhgiisaacaprecgtaccgtgteg
nakt keageggétasdcgtoctpgsadcaggactggetgaacggcaaggagtacaagtgcaaggtctccaacaaaggecte

tvl h@dgmag&f&ygggmwagﬂtwa@kaaa‘gggd@@lmgmgy&dca@gg@exﬂcktgcccccat

DAVS leb&dgpsHaypedtay cca cagcct acctgcctggtcaaag cttctaccccagegacatcgecgt

- WesSNGaRnaBhy. g@‘ﬁv ag)(a‘\t,r §£é@9@&@f6€§é%§c\/t cBhcggctectte

hyt ql&%&g ae Eﬁ‘gﬁ‘ {t &tgatgcatgag
1 val |

CQ\/Q_ '%g%ﬁ

RQAPGKGLEW
B, \%A DSVKGRFTI SRDNAKNSL YL QVNSLRA

hain|pretsin srapsneay f ‘
e OO HGRSLET SOAA S GRS EYMSWI

OKIGIFHY: |
pef | @E&VMWBGHHGEYW@@G&W@V@WM@MMQCdeyfpe
gakt lppmmﬁ@tsgvhtﬂﬁvlqssglyslssvvtvpssslgtktytcnvdhkpsntkvdlqveskygppcpscpa

t vl hgd krﬁyﬂﬁkbkétﬁhﬁi’tp%b@vﬁvﬁeﬂbﬁgﬁﬁﬁ?@i@vbﬂﬁﬁkﬂ@%‘&;bstyrwsvl
anS't{r]ﬁ &lﬂilf Ips 51ektlskak repqutlppsqeemﬂcnqultclv fypsdiave
wes ngeuag §i \Mﬁ Armlés ﬁ@&%ﬁ’a%ﬁ Sidfspk

hyt gksl st Spgk” 40°107 — S

35 SEQIDNO: 54
9.14.4C-Ser Heavy Chain [Gamma chain] protein sequence
mefglswvflvaiikgvgcQVQLVESGGGLVKPGGSLRLSCAASGFTFSDY YMSWI
RQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARGLTGDYWGQGTLVTVSSAstkgpsviplapcsrstsestaalgclvkdyfpe

40 pvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgtktytenvdhkpsntkvdkrveskygppcppepa
peflggpsvilfppkpkdtimisrtpevicvvvdvsqedpevqfnwyvdgvevhnaktkpreeqfustyrvvsvl
tvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytlppsqeemtknqvsltclvkgfypsdiave
wesngqpennykttppvldsdgsfflysrltvdksrwgegnviscsvmhealhnhytgkslslspgk




9. 14. 4Gl Heavy chain (gamma chai n) nucl eoti de sequence

at ggagt ~tt gggct gagct ccttgttgctattat aaaaggt

ccagt gt CAGGTGCAGCCTGGTG

GAGT CTGGGGGAGGECT TGGT CAAGCCT GGAGGGTCCCTGAGACTCTCC 5
TGTGCAGCCTCTGGATTCACCT TCAGT GACTACTATATGAGCTGGATCC
GCCAGGCTCCAGGGAAGGGACT GGAGTIESGT TTCATACATTAGTAGTA
GTGGTAGTACCATATACTACGCAGACT CTGT GAAGGGCCGATTCACCAT
CTCCAGGGACAACGCCAAGAACT CACT GTATCTGCAAAT GAACAGCCT
GAGAGCCGAGGACACGGCCGTGTATTACT GTGCGAGAGGCCTAACTGG 10
GGACSEQIEE¥0CAGGGAACCCT GGT CACCGTCTCCTCAGCTt ccaccaag
ggccOdidciglBern 9.444eCE3 gud Oddt 4G ghichair B eanpgshaigt prodein
gcggeequeg@gct gcct ggt caa

g9 ac hatiry faigt Heteae DIQMIDDSP SSLIASMGDRAJITGRRIQASSBONWYQ
CY9C GIITGER APKT I T¥ AAFHI )SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQ
tcCt epAHRHIE @@H(VD@KR%%WS@k%&@%&&IfQﬁ@MW@anS

gcag §({L"’p S g acevth lss vtksfor geo
ctgc ac% gaa Cacaagcccag aacatcaaggdtfggacaagdaagt t gagcc

iﬁaa%}tpt aactcaca 15
t gCCLs % acc aactc acc tcagt cttcctct
{ cooddd Szile Chafif ot seqfen

A tvertata %%N%%Qmm

ct goiEDTA YYXEARGLEGANIWGHQACTENIO S rdlcapauiplapgerggeriaptgelvkdytpe
4§ agiproswvasmitepditip 3v.igssg1yslssvvtvpssnfgtqtytcnvdhkpsntkvdktverkccvecppcpa
t gt 9 @poaipe ol Hpkplaciagigmivgvaedwhedmgintyydgrahaakpraed fastirvvsvit
caaghgg g@ﬁ@l&%ﬁﬁg@ﬁplektlsktkgqprepqutlppsreemtknqvsltclvkgfypsdlavew

ccct Gg eﬁg&&ﬁﬁ gﬂmaﬁéﬁawmeaw@&mgﬂ

aaccacagyt gt'acaccct gcc
999 gct gaccaagaaccaggt cagcct gacct gecct ggt caa
cgacat c

) amma chain roteln uence
CeOt Joat S S S b Rt Sl s s w
v ) DNAKN. MNSLRA
gigt cﬁ%’gfgf ; GIGTIVIV ;i‘gkgp“s,&‘p‘f apC rs%ggé sclvkdyfpe
abgagytys gdépavisseiysisayam @é@é@%@@@&t@@%@&y@p@swa
aat agped5gBFQiiplpkitinisapevtaw vdGiqepeyafn wyndenvethpaktkpreeq fnstyrvvsv

chai rnylhpdwingkeykskepmkplpssiskisihlsgqptdpastytikg edntieq @livigfypsdiave

GGGEL W3 épehiNAG NS ST <HINaktyEw 4ifen v fSCARBcal Hntiytg ke 1S sp gk
SSGSTI YYADSVKGRFTI SRDNAKNSL YL QVNSLRA

\?@6?5&% @YWEQGTLVTVSSAst kgpsvf pl apsskst sggt aal gc
Ivkdy 4 %eT amma chain] protein se

ot 138 L%ééi GURERE %‘AQ&Q’GW&E]B%’YMSM
03y AKNSI YT OMNSLRA
ge ﬁﬁ aE(]P £ A stgﬁ sV csrs Y& gelvkdyfpe
BSvi t z@}: vlﬁgéwlmwl%lﬁ @Fﬁﬁgyapmppcpa
elt kmpﬂggpswﬂfp evtcvvvdvsqedpevqﬁ1wyvdgvev aktkpreeqﬁ:styrvvsvl

vewe MMMWHMWQ!SmSkﬁlsgqﬂrewwﬁpmggnﬂmgtwmkgﬁypsdlave
| hnhywesaglsinapiettppdfilsdgsfilystltvdksrwqegnviscsvmhealhnhytqkslslspgk
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108 SEQ ID NO 29 8.10.3 and 8.10. 3F Heavy Chain

[ Ganma chai n] nucl eoti de sequence atggattggggctgtgctg
ttccttgtt ctg attttagaa gtccagt gt GAGGTGCAGCCTGGTG 5
GAGT CTGEGEGAGGCT TGGTACAGCCT GEEEEGT CCCTGAGACTCTCC
TGTGCAGCCTCTGGATTCACCTTCAGTAGT TTTAGTATGACCTGGGTCC
GCCAGGCT CCAGGAAAGGRGCT GGAGTHEGT TTCATACATTAGTAGTA
GAAGTAGTACCATATCCTACGCAGACT CTGT GAAGGGECCGATTCACCA

TCT GAACTCACTGTATCTGCAAATGAACACGCC 10

g C
CGT CTizgayirigrputzacstopgittiesitetisctattatanaaggte e NGETECHGETGGTG
cagg SAGTCTGEHHGGAGGCTTGGTCAAGCCTGGAGGGTCCCTGAGACTCTCC
af) c a TG HOAGAGTUPGEGANTIA CETFTGAT EGA CAACTHNBATGNGZEGGATCC
ot gt CQUIBGUTEQAGHBTGAAGGGACTGGAGTGGGTTTCATACATTAGTAGTA
gac C EOT A PCOATATNCPACGHAGA ETTACTE AATFGCCGATITCACCAT
CCl CRYeRICELHA GRAACHOCAAEBA ACTCACTGTATCTGCAAATGAACAGCCT
Ct CCRUBREICCEINGACABRICCEFETUICPREYEF T G RAEABEECRAACTGG
B GG A TOTCACCATCT T CAG Trcaccase
ggaggéfcgg gé‘eﬁg%c?gt%gg%g & ccaagagcgcc(%agggg%cacagcggccgtgggqc(fgcctggtcaa
S SR ARSI O L 4 el

caaa& _
t ggt mggtﬁgt@@ggﬁ@gag%ctcagcagcgtg gaccgtgecctccageageitgggeacccagacctacat

cccc gtagaacetsagtoacangeecggearcipearpatensetnagaraigegrearantatigtasginaacticaca
dac aaaigcraceaigagggmgcetgaactectggggggacegtcagteticetcticcecccaaaacccaaggacace
gt t camangriagksacoiigigpiacagegigtebipgecgigdogt ogarmacignpppaagitcaa
gct geagagentgsaacipaggibeataiisccaagacaaageegegggaggageagtacaacageacgtaceg
CaaggitcbesARERAMIGUREECR MPEEAEEALLARERARE LRh P EaBENRECaacarag
caaa 99&9&9%8&99&9@%9&%%&&0aaagcc aaagggcagecccgagaaccacaggtgtacaccetgee

2@ ?g AL Tgéﬁ%%ﬁ 8&&&&&8&%@&%9&% c%%fg%ﬁﬂ.@?g%@ﬁ& ; &aat%c gacatcgt
e AR
t gct ﬁgﬁg éﬁ@ﬁ%‘ﬁ‘éﬁ%‘@f’ e PRSIy E R B8R RAY ] gac aaga

8cag t ggca cag gaacgt c
Pct 8 g{% ggt gcat gaggct ct gcacaaccact acacgcagaagagc
ct ct Sclk 40t Heeyy) chaim (ganpBa SRO)INDotm segoer®e10. 3 and
8. 10 mdfgleaflyaiiteyiqpQVQIUNES GGHLVKRGOSERLSEAARGEEFSRY YMSWI
g RQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
cw f IBRT A vywig s RGDINES SR Y IESI VS SEARGsSvITTisEShapgtbal gclvkdyfp
B@AP wnials SVt P avigssgBysisswtvpdasiptqidichimbipsoiAtidGe pkscdkthtepp
LYL e sv%ﬂjpp kdtlmisrtpevtcvvvdvshedpevkinwyvdgvevhnaktkpreeqynstyrv
DT A R AR e Lok LA VS B G A M g,
ol vkay PSP BRY el ki s gran ey hesiiebdkeigiepe
\y}t cnvdhkpsnt kvdkt ver kcc

écppc pappvagpsvfl f ppkpkdt| m srt pevt cvvvdvshedpevgf nwy
vdgvevhnakt kpr eegf n




stfrwsvl t vvhgdw ngkeykckvsnkgl papi ekti skt kggprepqvytl p
psreent kngvsl tcl vkgfy

psdi avewesnggpennyktt ppm dsdgsf fl yskl t vdksrwgqgnvf scsv
mheal hnhyt gl csl sl spgk 35 109 SEQ ID NO 31 8.10.3FGL
and 8.10. 3F Light Chain [Kappa chain] nucleotide
sequence atggaaacccca cgcadddttctcttcctcctgetactctg
ctg cccagat accaccggaGAATTTGIGITG 5

ACGCAGT CTCCAGGECACCCTGI CTTTGI CTCCAGEGGAAAGAGCCACCC
TCTCCT GCAGGECCAGT CAGAGT GTTAGCAGCAGT TACTTAGCCTGGTA
CCAGEERQARNNOT @CCAGRCT CCCAGRCTCCTCATCTATGGTGCATCC
A@WW@M@WM

GACC&&?E@G&G@WM@@TCWGTWWIWWGTCC
gcCcaigtCAGBGT TCCAGGAAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTA
gcagidLeatheitgees rageicet At el A6 AT TRANGEGECGRATECACCA
Caga%ﬁ%‘é&é Q} ATeT0A GAACTCACTGTATCTGCAAATGAACAGCC
b %ﬁ&é&%@?@%&é&&&%@&é&@?@émﬂm
g&jgfé%%égg%"é@?&m GTCAC

cctg - CAG caagggcccatcggictitcctetggogeccigetccaggagcacctecgag

cct g&@%@é&@&@%&&% gigeageRsiacty @aég gAcegigtseigsapgiragecectet
32. @aqmzogmceizaaaceiceeassiztegtagest gaaC[f tcageAgaptestgacegtece
bd ot etqqag@q@ttggg@.cccagacctacacctgcaacgtagatcacaagcccagcaacaccaaogtggacaagaca

nmet patgdddgtdabigiiptitt grEfsotcAQERETtcaR GGk RERESCRvagticttcctcticcece
SSSYIcAMME¥daa@ficaccetcatgatctcceggaceeetgaggteacgtgegtggtggtggacgtgagecacgaaga

KPGQ/AE%@&%%@&%M@E@%@@WM%ggaggag;a
cage gtc cctcacc caccaggactggctgaacggcaaggagtacaa
ggwf“““s@“ﬁ%g L ROR A SR A Sl SR AU G gaganco
[acaccctgececcatce agatgaccaagaacca, cctgac ctggtcaaagge
nsge T (f(%gt (1 ffi g?%%éa% ‘t(%@éf E%%E jﬁ%?a ag:acctc%f:a

gec 9
Cnai (27 A I e aéﬁgéacaagagcagsqggcagcaggggaacgtc
at gg SELREECK dg‘?@% (5: 15 fcéﬁclaﬁi%"& gta %c %%{ggctgtﬁgctgtctcc gggtaaa

aécagat accaccggaGAATTTGTIGITG

CCCTGTCTTTGT CTCCAGGGGAAAGAGCCACCC
Tmcemmm@ﬁcﬂwm CRIAITRECTIBTRA
SASTEIESSFSMTWV

KBDNARBSLYLQMNSLRD

W%fmmmmmﬁmﬁ@éﬁplapcsrstsestaalg
clvkdyfpepvtvswnsgalts gvhtfpavlqssglyslssvvtvpssnfgtqtytcnvdhkpsntkvdktverkcc
vecppcpappvagpsvilfppkpkdtlmisrtpevtevvvdvshedpevgfnwyvdgvevhnaktkpreeqfn
stfrvvsvltvvhqdwingkeykckvsnkglpapiektisktkggprepqvytlppsreemtknqvsltclvkgfy
psdiavewesngqpennykttppmldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk

35



TGTATTACTGI CAGCAGTATGGTAGCT CACCTCTCACT TTCGGCGCGAGG
GACCAAGGTGGAGATCAAACGAact gt ggect gcaccatctgtcttcatcttccc
gccat ct gat ga

gcagtt gaaat ct ggaact gcctctgtt gt gt gcct gct gaat aacttctatcc
cagagaggccaaagt acagt ggaag 35

gt ggat aacgccct ccaat cgggt aactl®@caggagagt gt cacagagcaggac
agcaaggacagcacct acagcc

t cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct acg

cctgc cacccatcaggg

cct gé%ﬁ%@ déxgilcacaaagagcet t caacaggggagagt gt SEQ I D

NO A4 03FGL 4ol 81688 LightClgirbEE appa ghain Dinmilevtidkapqpmnce

chai nlgganaicedagcsragetencieectectgctactetggeteccagataccaccggaGAATTTGTGTTG

st pagdd A GO ©OA GHENC COHETIC B EEFEERETAG GBI ENEAGCCACCC

?YLWT@%@CQA@ PEASRTTETPRGE AGCESTTACTTAGCCTGGTA
S

VGSSP 2 CTCCCAGGCTCCTCATCTATGGTGCATCC
o N d Réi ?@‘E?&é’f’é& YEEBFCTGGG

ge i } E TTGCAG
ﬁéec Cﬁ GGAGG
[ Gamf#Aek: chcgccatctgatga

V 5 gtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcc

RQOAPGHgcadiE0dt SSRIBd cagrtbEnMAdiZR IdaBtA0NMIENBICEC Qb ERaBIcacccatcaggg

EBTACKEaAtdc S hRidaiEdadd dgbyagagtst
SSAst kgpsvf pl apcsrstsestaal g

;:I vkcgg@gpy?;dwsgal t sgvht f pavl gssgl ysl sswt vpsssl gt kty
ggg%ﬁfﬁﬁ? qﬁti(ﬁ\f %Eg%%gﬁﬁ gpa cham%wtem seauence AWYQQ
-ﬁ ‘ Waapsv Eppég g&aswc%%ﬁﬁ@f?ﬁ I&\XQ:Yalqsg

T )

é@t yr ol

| pp S JIAY

y ps di ZSAENERIAR AdNAkhwpsrrthgalspv g esfgegnvf scs

vimheal hnhyt ksl sl spgk SEQ I D NO. 60 8.10. 3-Cx,

8.10.3E #38. 10. 3C Ser Light Chain [kappa chain]

@50t 68.10.3 gadq&dﬁéeSer nght ChaJn [Kappa chain] nucleotide sequence

gEl Viatggaa PR YBfES et N EaiccaccggaGAATTTGTGTTG

met pa&@@ﬁAGMQ@NGG@ACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCC

KPCQAFREE LY GEARRAGE R BASECTOR AL CCTGGTA

YGSSREG kgealtXalAtt ety GEoTetstA SedorC R CTWIGERGCATCC

‘%‘A‘(VH&@A‘{?@GCCACTGGC T(FC%@ AE?L\AGGTTCA%% GGCAGTGGGTCTGGG

Psgi%gé _Fg?ﬁ‘ EATRNECACACFEE NS PERA KR TP TTGTAG

g JTA A AGCAGTATGGTAGCTCACCTCTCACTTTCGGCGGAGG

GACCAAGGTGGAGATCAAACGAactgtggctgeaccatetgtcttcatcttccegecatetgatga
geagttgaaatctggaactgectetgttgtgtgoctgetgaataactictatcccagagaggecaaagtacagtggaag

35  gtggataacgcectccaatcgggtaactcccaggagagtgicacagagcaggacageaaggacageacctacagee
tcagcagcaccctgacgetgagcaaageagactacgagaaacacaaagtctacgectgegaagtcacccatcaggg

cctgagetcgeccgtcacaaagagcettcaacaggggagagtgt

m.:-‘

SEQ ID NO: 44

40  8.10.3 and 8.10.3-Ser Light Chain [Kappa chain] protein sequence
metpagllfilllwlpdtteEFVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQ
KPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFVVYYCQQ
YGSSPL TFGGGTKVEIKRtvaapsviifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsg
nsqesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksinrgec

45



20 8.10.3-C&X Heavy Chain [Gamma chain] protein

sequence

mel gl cwf | vai | egvgc EVQLVESGGGELVQPGGSLRLSCAASG-TFSSFSMI

W RQAPGKG.EWYV SYI'S SRS STI SYAD S

VKGRFTI SRDNAKNSLYLQWNSLRD EDTAVYYCARDPLLAGATFFDYW

GQGTLV TV S SAst kgpsvf pl apcldifst sest aal g

cl vl cdyf pepvt vswnsgal t sgvht f pavl gssgl ysl sswt vpssnf gt gt

yt cnvdhkpsnt | cvdkt ver kcc 25

vecppcpappvagpsvf |l f ppkpkdt| m srt pevt cvwdvshedpevgf nwyv

e $¢ Sendess nh i Grmoralahieipd prodw

st f rans3 C-BehHdawnGha ToieanSe@y repgvyt |

51 Al laeaiob el L VESGOC! VGPGOSLRLSCAASGEIESSFh Ty

BS di YA PEKTIUPWIVEKISSRISTIS W ADSMKGRFTIRRBNAGOYSL Y ERMNSLRD

mheaty Ry iyakSARDIIIEA GAEFHDY WGQGTL YT VB SAstBepSefplapcststsestaalg
(e AEEhIC Pl v s av e fisselpgaytenvdhkpsntkvdkrveskyg

. & gop S 1 f
S e

EE%%@ ﬁ% é vahealhnhytqkslslspgk
SASt§§ yfplapcsrstsestaal g clvkdyfp
22 \s/|t & Qﬁﬁ&ﬁ%%@é} %gi@gb{%ﬁﬁtﬁmn [kappa chain] protein

Sy| SSEREVY

180T ARPseKS

SB’SWER}%@S%&&% A RSN M wyoq
155t YKRSQARRIGENG ASEBATGIRDRASGSGSG BRFTETIRIERRRPAYY YCOO

t | ppYCERPLRFGGGTEMER R tvagpsviifppsdeqlksgtasvvellnnfypreakvqwkvdnalgsg

sdi aﬁﬂgﬁ@ R&HNctitiBieadydiatkgyhdevhgplsspndksinmgegnvf scsvm
heal hnhyt gksl sl sp gk 111 SEQ ID NO 94 8. 10.3-C+4
Heavy Chain [ Ganma chain] protein sequence

nmel g gvgcEVQLVES

A
I (.

EO) 1)
;‘;GP ) Chaj L“r uu} ) in_-'l P10 e . uence
@i ¥ g'a g By ?Q‘): ﬁ:@é’g‘ﬁ? QPC @SFSMTWV

!LZ-Q.E!;\'A 15‘5. [N < .1 ’éh-h- O,
t aal gQMGKGLEWV S eL ADSVKGRF SLRD

LYD
B e stsestaalg
;lt \éﬁwﬂ»ﬂ:ﬂpg‘gp?{ﬂvmsxgebwgtfpavlqssglyg%%gﬁ@%ﬁﬁft%?Merkcc

ppCp S/emﬁéﬂpgggxwﬂlfﬁmkmmism‘écwév@Wp%@W@Wrwqﬁl
yvdg \éﬁﬁﬁh@ﬂwvhndwhfgkgykckvsnkglp apiektisktkgqprepqvytippsreemtknqvsliclvkefy

nsty ﬁ)‘é&iﬁVévﬁééhw?lg@xmdidgsfﬂygﬂp&MﬂMQ@kﬁsb@glg:ma&plqytﬂkslslspgk
t | ppsgeent knqgvsl t cl vkgf 10

ypsdi avewesnggpennyktt ppvl dsdgsfflysrltvdksrwgegnvfscs

vrrh.e%i?? SEQ ID NGO 97 8.10. 3FGL Heavy
ai At g0a6
gét at ¥

9 (9S| spgk
e eqUEeARn
. cavV ] L&rin
C

e EDTAVYYCARDPLLAGATFEDY WGQGTLY 'VSS Astkgpsviplapesrstsestaalg
clvkdyfpepvtvswnsgaltsgvhtfpavlqssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskyg
35 ppcppcpapeﬂggpsvﬂfppkpkdtlmisrtpevtcvvvdvsqedpevqﬁ'lwyvdgvevhnakﬂcpreeqf
nstyrvvsvltvlhqdwlngkeykckvsnkglpssiektiskakgqprepqutlppsqeemtlmqultclvkgf
ypsdiavewesngqpennykttppvldsdgsfﬂysrltvdksrwqegnvfscsvmhea]hnhytqkslslspgk

N ARNISLYLQMNSLRD




GCCAGGECT CCAGGAAAGGECCTGGAGTGEGT TTCATACATTAGTAGTA
GAAGTAGTACCATATCCTACGCAGACT CTGTGAAGGGCCGATTCACCA
TCTCCAGAGACAATGCCAAGAACT CACTGTATCTGCAAATGAACAGCC 20
TGAGAGACGAGGACACGCECTGTGTATTACTGTGCGAGAGATCCTCTTCT
AGCGGGAGCTACCTTCTTTGACT ACT GGEGECCAGGEGAACCCTGGTCAC
CGTCTCCTCAGCCt ccaccaagggceccaltggt ctt ccecect ggcaccct cet e
caagagcacct ct ggg

ggcacagcggccct gggct gcct ggt caaggact act t ccccgaaccggt gacg

gtgtc aact caggcgcecec
t gac §Q caccttcccggct%1 cctacagt cct caggact ct act
ccct 083 €bginGamma chain] protein sequence

ey ﬁ ] ;{x ac EVAY AHEIGOeLMQRGESHRISOAARGRIFSSESMTWV
008 ROARGIELERSYESRSSTISY ADSVK GRFTISRONAKNSLYLQMNSLRD
agt t gEDTAVAAECARIPFIRA GATFRIAWAEQGIT A CRESIA GRERAGIARSrstsestaalg
tg aa%Iﬁlﬁﬂﬂﬂ@%@&@ﬂlﬁg@{tfpavlqssg]yslssvvtvpssslgtktytcnv dhkpsntkvdkrveskyg

;tg: ggﬂ pE 5 g k% A a\fbﬁfﬁ&ﬁe%ﬁﬁﬁ{%%%ﬂﬁdkﬁrfegff
= ieltiskalcg ps eemtkngvsltclvkg
?afg @%g%ggsgl g ] ﬁgg f' (ép &gtv%nﬁqga Lﬁ’};ﬁ kslslspgk

gggaggagcagt acaacagcacgt accgt gt ggt cagcgt cct caccgt cct ge

accag gaatggcaa 30
5§%§@ gtctccaacaaagccctcccagcccccatcgagaaaac
g_‘@g@gmcleotlde sequence

c at ct 83(1:@

gt . i tatit yEoatt g GGEGCHGCTGGTG
alacc a@WGmeTTGGTACAGCCTGGGGGGTCCCTGAGACTCTCC
t g9t CEGRGTAGCCTCTTEATIEA BCTICAGTA TPPAGTATEGA O0BGGGTCC
- agccogega Qe FOAA AGGGGCTGGAGTGGGTTTCATACATTAGTAGTA
CaCQCGM@%@?%WRT@W@R@&T@TGW@ AF§CACCA

g}tg 8;?’?2 KR8 TCAC GTATCT CAGCC
TCTTCT

gc?g aé ?é%;%%emcm

el gi : Emm@ﬂﬁeﬁ@e@mcwggg

TW ggsacageggecc gggetgcctggtcaaggactacttccccgaaccggtgacggtgtcgtggaactcaggcgccc
RQAPE e B AR E RS RRSTHT YR IR ARRE | CS RBEECKSICHE cClvRSIaREBt g gtgacegtge
ESTACHTAREIZCI 2RI EpAMOaGItigTazs Siksatk g géqohgps sk sdaggtpgacaagaa
t aal agttgagcccaaatctigtgacaaaactcacacatgeccaccgtgeccageaccetgaactectggggggaccgtcagt
gclv kﬁk&ﬁﬁbeﬁc\twaﬁggmbéo‘tmgdtﬂﬁGﬁgyﬁdca@dggwmt‘g@gt@gtggtggac gtg
tyl Cnéﬂebkdgﬁﬂéd& E&gg%h caact gtacé:gt gacggcgtggaggtgcataatgccaagacaaagecge

LBQ&%@EL%& goRavdth E@%@% BlcefchRpYdctpuv iy s ResiREpaatggcaa

AYey cigecagsoogont t
A
of ypSat s fﬁ% iR RS SRR

scsvntiegPdH ?ﬂ‘?ﬁgﬁ cipegac gRKsacegeagcaagagqagatagcagea

I—%av g&a&aﬁqstméﬁ%t%aa@atﬂ%ﬂ%gqa&@%ﬁme‘@gaagagcctctccctgtctccg
ggtaaatag

%

SEQ ID NO: 98
8.10.3FG1 Heavy chain (gamma chain) protein sequence
melglewvflvailegvqgcEVQLVESGGGLVQPGGSLRLSCAASGFTFSSFSMTWV
40 RQAPGKGLEWVSYISSRSSTISYADSVKGRFTISRDNAKNSLYLQMNSLRD
EDTAVYYCARDPLLAGATFFDYWGQGTLVTVSSAstkgpsviplapsskstsggtaal
gelvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepk
scdkthtcppcepapellggpsvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpr
eeqynstyrvvsvltvlhgdwingkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsliclv
45  kegfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnviscsvmhealhnhytqkslsls

pgk




at

ggagttt gggct aagct ggattttccttgtttgcet attat aaaagat gt ccagt
- gt cAGGTGCAGCTGGTG

GAGT CTGEGCEEAGCECTTGGT CAAGCCTCGRAGEGTCCCTGAGACTCTCC 5
TGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCC
GCCAGGCTCCAGGGAAGGGGECTGGAGIAEGT TTCATACATTAGTAGTA
GTGGTAGTACCATATACTACGCAGACT CTGT GAAGGGCCGATTCACCAT
CTCCAGGGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCT
C-IAG@EQ@C@C?\’CCI—IICGT GT ATTACT Gr GCGAGGCGT ATAGGAGG 10

ccaaggmmmga_ttmu opts rotgtceapiaio! G6TGGTG
QCaC@Q@WPGG@EEAGGHUGGTCAAGCCTGGAGGGTCCCTGAGACTCTCC
g capggert AGCICIHRATTINCRTICAGTGA QTACTACADNGAGCTGGATCC
acca, WG@WGMGGGCTGGAGTGGGTTTCATACATTAGTAGTA
agct g %ﬁ?&é&A@é&?ﬂ%@ﬂé@kﬁ@A@?@?M&GM@GMACCAT

O R EC K AGAATTCACTGTATCTGCAAATGAACAGCCT
Hgag § GrETATTRC PGP G EREARPAGGAGG

GCTtcca
caaaa@@eawgete%@tcpecgfs@@gcmagaagcaccégg‘aga%gﬁrg{fgggé gggctgeot

tct cgmgwotacm@awae@gtﬁags@%&@t&g@#@@%@%ﬁéé@&%ﬁ%ﬁ?&@mﬁm
ccg aggttgtcalgcagtmgggmaactccctcagcagcgtggtgaccgtgccctccagcaac cggeacccagac
gt gyeREeRtigeRuFapaciagatggcsgraagBigrAcaRmIGAstigaaBraTn gitetgtcgagt
PRC ageaaBtdtEcoAdh ek ogtggcaggaccgteagtcticeteticcccccaaaacceaaggacacceteatga
geat @&&&255&&ét55@%&@a@%ﬁmegmmwmm@mmwmtggm
aggt £ Sitgbcaagacaaagccacgggaggageagttcaacageacgttcegtgiggtea
gf Cf £ c‘g 3 %C c@& at GRS AcHaE (e R AACAAlggectceca
gt 9 t gq.%gaélc G %L aa ccaaa&gg ccgé aaccacaa%%éﬁcaccct cccccatece
28 cc cggg%gﬁg%]tg%e S % agccggacc tgg&{ %Séef {c geegtgga
gt g0 GHERE3 8P Y BRI g ESRRRTSIATIATATERESAAERRS geﬁ a°§° i B ot
ggac ttetaerRERREE cagagtggacageagcaggtggeageaggggaacgtc cice catgaggct
t ct acigrenangeactasecapasrpRaseetechRsiceRfe¥taggggaacygt ct t ct
cat gct ccgt gat gcat gaggct
QbgcBEQ@ID AD:@lacgcagaagagcect ct ccct gt ct ccgggt aaa 25
SEQ |97 . MB HedyC i [Farhima\Ghalit piroteinGaquencehai n]
p r Ot gh&F, %ﬁi%% $ GEGIRKPGCGSLRLSEAASGFTFSDY YMSWI
AL SEERYTYE ABSS VRONF TSDRARNSYYE@NSLRA
. ﬂﬂ‘}q RENMGYOSET VPSS AlsiREpsviplapcsrstsestaalgelvkdyf

EBr Strgeg SUPERe Ssmhfggﬁyﬁﬁ #li@Bntkvdktverkcevecppe

g’/ < ' 2
tRADRN msKHp vtcvvvd shed eV a.ktks eqfnstfrvvs
Eggxt@whg \2EY v 51% p1e qup\rrgi)qs pp@feévhﬂﬁﬁ/({wgﬁ &i@gfypsdxav
pappVerRsasan %ﬂﬂ&?&%@ﬁﬁ%ﬂyﬁm dsaneRrBeyasERRbygksIepek
hnakt kpr eegf nstfrvvs
A5t vvBBQUDMNYReYkckvsnkgl papi el cdskt kggpr epqvyt | ppsreem

tkn qu |712¢F Vﬂﬁglﬁtﬁi&nh H(zappa cham] nucleotide sequence

& n
[ Kap PéA‘é@mtA@WG@@GG@@@A@E{@@AGCATTAGCGGCTTTTTAATTTGG

40 TATCAGCAGAGACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTACA
TCCAGTTTACAAAGTGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGC
AACTTACTACTGTCAACAGAGTTACAGTACCCCATTCACTTTCGGCCCT
GGGACCAAAGTGGATATCAAACGAactgtggetgeaccatetgtettcatettccegecateiga

45 tgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaagtacagtgga
aggtggataacgcccmcaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctaca
gcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca
gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt




at ggacat agggtccccgct cagct cctggggctcct crg

t act ct ggct ccgaggtt gccagat gt GACATCC

AGATGACCCAGT CTCCATCCTCCCTGI CTGCATCTGTAGGAGACAGAGT

CACCATCACTTGCCGGGECAAGT CAGAGCATTAGCGECTTTTTAATTTGG 40

TATCAGCAGAGACCAGGEGAAAGCCCCTAAGCTCCTGATCTATGCTACA

TCCAGTTTACAAAGT GGGGT CCCATCAAGBT TCAGTGGCAGTGGATCTG

GGACAGATTTCACTCTCACCATCAGCAGTICTGCAACCTGAAGATTTTGC

AACTTACTACTGT CAACAGAGT TACAGTACCCCATTCACTTTCGGECCCT

GGGACCAAAGT GGATATCAAACGAact gt ggct gcaccat ct gt cttcatcttc

ccgccRkQPANAL36

t gagc%@ﬂl@daglntcﬂlggaﬁ@pga chaihDprogiigigmen@ct gaat aactt ct a
‘ QLA VI el @IW@QSPSSLSASVGDRVTHCRAS% éSISgGé‘LIWYQ

aggt gQLmssm GHFPSRIGRATAI RO L ITYYCQ
acag CQQYS@ BUPGPGUIROADIK Rtvaa, sv lksptasvvcl reakvqwkvdnalgs
gect cag g A8GkG2CARIHANER R B Ao abRE e

acgcc aadgt cac cat ca

gggc

q gt cacaaagagct t caacaggggagagt gt 113
h@@’éc? F Light .Chajn LKa pa chai n]
g e G el gt sedpence
SeEesagorgasnacetgigciattaifaarapet ctraa pt AL GT GCAGCTGGTG
QRPG@A@LTLQ 360 AL DT RECRCA ST TG AT GEEDOONYAQRACTCTCC
OSYSTRETECAGCRICT KRAEEPACOTTEHSAEGACGTA GSATATGAGITGGATCC
eakvdukCAGHFGECCAGGGAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTA

d6s geCVGCETMFTACCATIATA CTASIGTN RN PG BB AT APTCACCAT
nr ge CBEQAGEGRC AATAOCAAGRATTOACTERATITEERR AHTA REAGCCT

nucl @AG%@@GA@@&CA@}@@@G&@PA@?&@: . ATAGGAGG

ttt COFA"BG@ AEte , CAGCTtcca
GAGT ccccccunie LT

et uf AT ABTRER kG acacpepnscoctaascizcctg

@A CTEe €Zeceie I fﬂﬁﬁé&%&s&wﬁgﬁ%ﬁ%wgcacawﬂccc

aEeg giEge paEcttgggcacgaagac

36 YT co'l caaatatggtcccecat

S6p GBad(acccaaggacactctcat

TATGEACGTCEE3CLITLE

IRECAPSACLIEATALRRAgEcAgpad(acddogagetccagticaactggt
et aaggaf@g@tggczt@aggﬂgcaiwgm@gg@aaagcggdg%gm@lmﬁiﬁgﬁﬁgﬁccgtg’rggt
gcac aggegjotacegonpeeciggaitfgctgaacggcaaggagtacaagtgcaaggtctecaacaaaggecte
gtc a@g@%&t@a@@&ﬁ&?ﬁ&&ﬂ@c@%@@ﬁ&%@%@%&&@Q@Eﬁ&‘&&&gcccccat
gacc agedpgesiagamastastdabdpatcagectgacctgectggtcaaagecttctaceee catcgeegt
agct got %Qf@%&ﬁfg@%@%@@é@%@ﬁa&&%a @Q;‘sg: Qétgélgg etg&%gcggctccttc
8b CCIIERBE é&g@:‘f&%ggt@g?c%agagcaggtggcaggaggggaatgtcttctcatgctccgtgatgcatgag

getctgeacaaccactacacacagaagagectcteectgtctecgggtaaa

SEQ ID NO: 46
9.7.2 Heavy Chain [Gamma Chain] protein sequence
35  mefglswyflvaiikgvge cQVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWI
RQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKN! SLYLQMNSLRA
EDTAVYYCARRIGGMDVWGQGTTVTVSSAstkgpsvfplapcsrstsestaalgclvkdyf
pepvtvswns galtsgvhtfpavlqssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcpsc
papeﬂggpsvﬂfpplcpkdthmsrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpreeqfnstyrvv
40 svltvlhqdwlngkeykckvsnkglpss1elct1skakgqprepqutlppsqeemtknqultclvkgfypsdla
vewesngqpennykttppvldsdgsfilysritvdksrwqegnviscsvmhealhnhytqkslslspgk




ct acacct gcaacgt agat cacaagcccagcaacaccaaggt ggacaagagagt

t gagt ccaaat at ggt cccccat

gcccat cat gcccagcacct gagtt cct ggggggaccat cagtcttcctgttcc

ccccaaaacccaaggacact ct cat

gat ct cccggacccct gaggt cacgt gcgt ggt ggt ggacgt gagccaggaaga

ccccgaggtccagttcaactggt 25 114

acgt ggat ggcgt ggaggt gcat aat gccaagacaaagccgcgggaggagcagt

t caacagcacgt accgt gt ggt

cagcgt cct caccgt cct gcaccaggact ggct gaacggcaaggagt acaagtg

caaggt ct ccaacaaaggcctc

ccgt cBEQdRtNQafhaaaccat ct ccaaagccaaagggcagccccgagageca

caggt @}ﬂ é@@d&ﬁ @&ch@ﬁ Chaln [Kappa chain] nucleotide sequence
AGraP o1 BCtoACER LD otig 0 &g J..,,,.:h;\_

tc aCAGO‘HQBQGC@M@D@'!JCCATCCTCCCTGTCTGCATCTGTAGGAGA CAGAGT

g9agt CATTNICACTIGIRAGCEINATCARTA AEAATHE S PFFRATTTGG

AR R,

tt ct CAROH LS T5Ee -0
ot GCACAGATI TCRCTE CCA TGAAGATTTTGC
X AACAGAG AGTS A 6Ta TR GGCCCT

seque \ T GATA CAAACG actgtggctgcaccatctgtcttcatcttcccgccatctga

mef g| EaRREYEAAIctERarRiReY B ElE Re IR Fgam A RIS S QR BRSO Bt acagt gga
w F&ggmgﬁpQtssraagzgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctaca
SS@HWEWW&M@M%acaaagtctacgcctgcgaagtcacccatca

HOTA\RSECARR ot gvEb Stcacaaagagettcaacaggggagagtst
WEQGTTVTVSSAst kgpsvf pl apcsr st sest aal gcl vkdyf

pepvtIEQM MO Vht f pavi gssgl ysl ssyvt vpsssl gtl ctytcnvd

hkps@ kydkd veskggpp n ro e
papet LAa L mm,-%bf@m%hm % R %é‘ig'&iéuqu
e

ghn 5 A

SVl t vERGAWE Hak e &ﬁp P]@?}’Sﬁ TYYCQ
eent klwv§:|1 té ‘1’% apsv 'E?QE’%‘ dnalgs
vevvesg’?é%ﬁ&‘?ﬂég‘df ¢ F?WM?%mg%svnheal

hnhyt gksl sl spgk 114 SEQ ID NO 47 9.7.2 and 9. 7. 2- Ser

Li ght ai &&[}Ka pa chai n] nucl eoti de sequence atg

acat 5@8 tcagctcctggg ctcctgctact ctggct ccgaggt

ag aln [Gamma chain] protem sequence

@mmmsmmmmwgmmﬂqmum
TR G OREE W@_ 3 Qﬁstsestaalgclvkdyfp

htk eskygppeppep
reeqfnstyrvvs

tyTHatin fypsdiav
COGAGL/AY 83l yKttppyIdsdgs ysrlgv&grwq%gnv scs B§ a ytéi Pﬁ‘gl}ggk

wesheo
ccgccatc Ud

t gag %&?z f ggaactgcctctgttgtgtgcctgct gaataacttcta
t
o o et
Q

ac ag TQSPSSLSASVGDRVTITCRASQSISGFLIWYQ

KAPKLLIYATSSLQ GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQ
QSYSTP FTFGPGTKVDIKRtvaapsvﬁfppsdeqlksgtaswcllnnfypreakvqwkvdna]qs
gnsqesvteqdskdstyslsstltiskadyekhkvyacevthqglsspvtksfnrgec

40




gcct cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct
acgcct gcgaagt cacccatca 15
gggcct gagct cgecccgt cacaaagagctt caacaggggagagtgt SEQ | D
NO 48 9.7.2 and 9.7.2-Ser Light Chain [Kappa chain]
protein sequence mdnrvpagl |l 11g
11wlr gar cDI QUrQSPSSLSASVGDRMB TCRASOSI SGFLI WWQ 20
QRPGKAPKLLI YATSSLOSGVPLRFSGSESGTDFTLTI SSLQPEDFATYYCQ
OSYSTPFTFGPGTKVDI KRt vaapsvfi f ppsdeql ksgt asvvcl hnf yprea
kvgwkvdnal gs
gnsgesvt egdskdst ysl sst | t| skadyekhkvyacevt hggl sspvt ksf n
rgecsE@PD ONGs. 50 25 9.7.2C Ser Heavy Chai n [ Gamma
Cha' of :JOC@tzGH - Eﬂﬁﬁ%ﬁéﬁ@bé eaegcQV QLVES

3 'é? SURESDY YMSWI
SW%%EL%NNSLRA

poe it s _,' 95(% ”lés As‘;k\gg fPlapcsrstsestaalgclvkdyfp

‘ g ﬁ qglempcp

psnt P(I?R}’R‘BB%’ dt m; I ﬂc Vs edpevq wyvdgvevl reeqinstfrvvsv
flengysk

apef nydswingiesykesnkgipanesiskikeumvaesybapesy Nkefypsdiave
]rﬁeakwlc;sx[gpgmqéqttpggx{\]iisdgsfﬂysliﬁls']cé;dksrwqqgn\‘/é}6 csvge;lealmhytqks slspgk

vl t vl hgdwi ngkeykckvsnkgl pssi ekt i skakggpr epgvyt | ppsgeem

t knqgEQ B Mg f7Ppsdi av

emsgmmeav@ma@sp@@ﬁmhmm ﬂ)ltéij‘m@ﬁ@ﬂcle‘ scsvnheal h

nhyt gleshisho0ekikP5) VOINBSGEGB YRR GGELRES CAAS GFEFIIR YMSWI
§9d ROABGKREL -‘W‘"; WI@GQTWR@%\H@@R‘F]TISRDNWKNSLYLQMNSLRA

8.3
%

sequ fplapcsrstsestaalgelvkdyfp
P 5 e Axogkygppepsep
SysT vgv LY nregqg fnstyrvvs

kv \Mywwa;iwglgkeykckvsnlrcg pssiekti gqprepq lppsqeemtknqvgﬁ 119 gfypsdiav

a@]sg@wsr@g@agwé@%v@a@a#ﬂ%ﬂ%m%%%&‘&%&%ﬁl%k

argec 40 115 SEQID NGO 66 9.7.2-C& Heavy Chain

[ Gamma chain] protein sequence .

mef gISEI) INGri 86k gv gc QVQLVESGGGEL VKPGGSLRLSCAASGFTFSDYYM

SW  937.2-Ser Heavy Chain [Gamma chain] protein sequence

RQAPG(EL IE%OV§¥£1 *E‘* MISREOSKRESUAANSERFSDY YMSWI
AV SHERS @S‘TT’Y?ADSVKGRFTISRDNAKNSLYLQMNSLRA

(s W&VSSA 1 stsestaalgclvkdyf
eg\é:vsg;‘ aI Sdy E%%?y% ‘§vt§1§s\§¥l ) I&FSVﬂJ mg D opnc
T qfnstyrvv

o T ey,

vewesngqpennykttppvldsdgsﬂlysrltvdksrwqegnvfscsvmhealhnhytqks1slsp gk



I t vvhgdwi ngkeykckvsnkgl papi el cti skt kggprepqvyt| ppsreem
t knqvsl t cl vkgf ypsdi ave 10

wesnggpennykt t ppm dsdgsf fl yskl t vdksrwgggnvf scsvimheal hn
hyt gksl sl spgk SEQ ID NO 70 9. %.,2-C&4 Heavy Chain

[ Gamma chain] protein sequence nef gl swflvaiikgvg cQV
QLVESGGGELVKPGGSLRLS CAAS GFTFSDYYMs W 15
RQAPGKCGLEW/SYI SSSGSTI YYADSVKCGRFTI SRDNAKNSL YLQVNSLRA
EDTAVYYCARI GGVDV WEQGTTVTVS

SAstkgpsvprapcsrstsestaalgcléﬂ@?%p -

S FS) \rﬁ \é\sl\é\ﬂ f 8 letqs/ \F/)ht E@rgﬁn ongclxggl Séﬁt‘f%’éd\’yposf%%'a%ig(&x&%&‘ﬁg I'I]Jlé)rtion

ﬁp ef @%@9%\3{ § e%ﬂemy B1dS (S PRESEMYNSUSARS Batakip &Y ¥eeNea blocks
nakt kpr eeqf

tyrws
vItvhhgmgﬂmgkbykmkbwhkglﬁ§§ﬂ@ﬁt@§b&ﬁgghmé@qb@?ﬂbﬁ%qeem
t kngvsl tcl vkgf ypsdi av 20

ewesnggpennykt t pp ffl t f I
nhyt gksl sl spg ki SE%‘?%%O%%B@% %Hgﬂy\,\%e a\% mh%ﬁ bhndmg
[Ga 16 BieRdof Hi=d spEaifi catig baxndseo MBIOFEFS W | vai i kgvacQ\/
QLVES GGGELVKP GGSLRLS CAAS GFTFSDYYMS W1 25
N Ao S Rt monGClonal Anttbody 8 M4 6t

ng JHEY lm% éd@h@a@&%&sstm@mcl vkdyf
pepvt vswnsgal t sgvh fpav gssgl ysl ssvvt vpsssl gt kt yt cnvdh

kpsnt kvdkr veskygppcppc
papef | ggpsvf | f ppkdkdmanimmmpplenalentibepserenraligemhipdingrortion

\S/C Pta 5{6}‘%& %aﬂbw@ %E%Ikﬁ/?”% éci) Bgcgn}ei}altls &1(1% éVFI) rCeSp quptefeln the antlbody

ent Kpgysitibs theka has gl 18ast 3Fe ?roperty selected from the group con51st1ng of:
vewesnggpennyktt ppvl dsdgsf f ysrltvdksrmgegnvfscsvnheal
hnhyt gksl sl spgk -118) @pssrepampetes sar bindiag torb6SE origh an antibody

g‘gg‘cﬁl Ca(ffroﬁg}'lﬁgIdu?%%R}?%ggl OarRtl %95‘%@%:2@?%0% hat73, 11201,
por t pas 4} 8())]:0(3F  DVAMH.%5124 TS Bac BAcr. esmvselr,rs 10.3C-
ant i 869 8- b O30 S8R 00 35E04n AT PRITI£ 8 4-ser,

ther gofy.5hak. 1%)@69&:# 8%'3‘ ¥Ghi §163+Q1 ¥hEBR4.4%1;A human
nonocl onal “anti body 14.41 or an antlgfn b|nd|n

port i on thereof t hatb) smpeﬁ%cfat bipdisicriel -QSFI\W@S@ anfibody

human monocl on anti bod n [
por t SRASE Farefe ehinesgrid o 7 B y APUTG 11201, 90441
I nhi BioSFYEIFW C5E, sWoer 872, biTe2 @8k, 9adydC-8er, BA0II®Ber,
thereof has at [east one 8roperty sel ected from the
gr oup-10enE 03t PAg-6152, 9.7.2-CG4, 9.1414-CG2, 9.14.4-CG4, 9. 144 Ser, 9.7.2-
Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 and 9.14.4G1;

¢) binds to the same epitope of M-CSF as an antibody

tlgen -binding

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;

d) binds to M-CSF with substantially the same Kp as 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, 9.7.21F, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,



a) cross-conpetes for binding to MCSF wth 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, 9.14.4C Ser, 8.10.3C Ser, 8.10.3-Cx,
9.7.2-Cx, 9.7.2-CH, 9.14.4-C¢®7.9.14. 4-CH,
9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CH,
8.10. 3FGL and 9. 14.4Gl; b) conpetes for bindin
Vb CSHOAE R en S, Mt C55a9.7. 560800 - Panhd hé-Gobup1 4.4-CG4, 9.14.4-

o 10k 5t QR sgh 3 200 fodr o] a1 4407 hph
9.7.2C Ser, 9 14 4() Skinds b NAOCSEMrsubst&ltﬂeﬂly?nh&ﬁ&;e off rate as

9.7.2-Cx, 7.2-C&4, 9.14.
9. 141n@ngbq>dy gylepteﬂ frcgg |the goqmcq;lsggpg oé aggb(gi_yé}ég 88, 100, 3.8.3,

8. 1%?&5@12’@? P 4L4, g@g 3FCY.70IRAS 14 8 & 163 SRR, 8PIIC8&, 9.14.4C-

as an anti sel'ect’ed fromthe gioup
consSes,tS Hy3OSer, aSnI()l}(ﬂﬁQ 952-C8R, 9I0BCG3, 8.13.4-QG2, B14.4-CG4,

L 130y 2okl S0t JIca T bt

8103CGZ 9.7.2-Cx, 9.7.2-CH, 9.14.4-Cx,

9.14. 4- CA, 9.514 Adn&®IclonaPantibddpef an SntidénbimBhg portion thereof
8.10.3-C#4, 8.10.3FA and 9.14.4Gl; d) binds to M CSF

Wit rthwpgqx‘émlly&m@s MHeSE arhereithesantihodwistselseigg from the group
selecte t he group consisting of: anti body 252,

88, cfﬁﬂ '3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F,
9.7.21F, 9. 14. 4, 8.a)Oa1$antﬁuoay20m9ri3mgﬁie'3wayy chain amino acid
9.14.4C Ser, - 117 8.10.3C

aslgﬁ ? ]@%O 3- Cx, .
9. 7.59q%snge sq fartyin¥BQ 19 NQ: % ohain apino agidysgqyence set
Ser 10131251 §E§§b Islé 4%&10%@5%%%}]595 uffeds; 8- 10. 3FGL and

bi'nds to h su’bstantlally t he
sarre off rate as &) amuitihody cgmps@ngdldhe@wphmngmmmd

iog%gltigngg 631011111 t%gq ‘3%9"58 rgda the itggbch%zlsa{%mg a_%i sgqﬂence set
9. 7.8rth % gEé@DﬁQOz 8 9w11-l40u4@re s‘ﬁ@fal sdudhbedC- Ser ,
8.10. 3- Cx, -CH, 9.14.4-Cx,

9. 14. 4- C&4, 9 14 4::) sen an@ovlyzom@rlsms th@leavsséham amino acid

2'n t1|088§ %Set%o&lgu}sg]g% Iﬁ%gl&énﬁ% H:‘h aglra%%iluence set

OF "an "an n-bi ndi ng por
SpeCfof-th@IaBEQ 1D N@SIM\ﬁSﬁut vbi&esi@ahsdqhencmat i body is

selected fromthe group c¢onsisting, an, anti body .
conprising the head) @nantpodyicAmPEEing th%lé‘%‘v@ﬁ]&"én%’tmo dcid

for té% hdhcob&R fi)l?f()) P&Eé 1BGo! eadd tﬂ@qlgﬁtr@iaﬂl ﬁfﬁ'na %cﬁ%b&iuence set

seque ce set 'n SEQ ID NO 4, wthout the
si gnfatthse§ENDENQ: 16, without the signal sequences;

€) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 18 and the light chain amino acid sequence set
forth in SEQ ID NO: 20, without the signal sequences;

f) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 22 and the light chain amino acid sequence set
forth in SEQ ID NO: 24, without the signal sequences;

g) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 26 and the light chain amino acid sequence set
forth in SEQ ID NO: 28, 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
am no acid sequence set forth in SEQID NO 8,

wi t hout the signal sequences; c¢) an anti body

conprising the heavy chain amno acid sequence set
forth in SEQID NO 10 and theqig ght chain am no acid
sequence set forth in SEQID NO 12, without the

si gnal sequences; d) an antibody conprising the heavy .
chai n amino acid qre#ntbod comprising the hep(y eimim@mninpsacid

and ' A i ag - : - '
Seotine 8 forb{iR SEOID IO Bl RIUARC Enind id fhobince se
ant ifieicin SEQEDINOIZR, Withohethe gighhladequarks)o aci d

sequence set forth in SEQ ID NO 18 and .the |jght . .
chain am no acid séhu@h%‘gl@gi’ COIPBWIHgHW@EG’ F}Eﬁwmé’(ﬁc‘d

Wi t i-gnal es; , f1) I -
comentd St R SECE I TS5 andih IR thialing acd spauence se

f or férth im SEQIDINOIGF6, 2Rithmd thdwigial géquendeaj n ami no aci d
sequence set forth in wi.t hout, the

signal sequences: &) aa‘h%‘%h&i&%”&%ﬁ% fedeayy thatn grippacid

chaisfnRAbRt #itfin SYRY S NS ALinditRE tifhtl dRaiafihPabiPsedifence set
and the light chain am no acid sequence set forth in
SEQf¢rth MGSEQ D Nt Houwithous the pigral sepigieasces; - 118 h)

Sequence.set fort h ¥ ntbory iRl hefalf Bl Sining acid
am RequRatdsct EHULMSEG 8D NO:0T8 dhdi the BEKR dhbinNmhin@ 8cid sequence set

W t hout the signal sequences; . i) an anti body
comiert inREQ AR Haas vawuhths #ignal drencesequence set

forth in SEQ I D NGOy, 5 Le ahal B0 addhcid

sequence set fort I%) [ %%&%Oﬁg‘é@ E]%g Wi teﬁ‘éﬁt tﬁe “

Si greadqueaedset fimresin $BQ & Nt §2hadythe bipitrahsinragninhd ecid sequence set

chain am i uence.set forth in SEQ ID NO 74

and fetem %@?ﬁéﬁgl %%H%BF%istgng&fﬂgﬂ@SS’set forth in

SEQ I'D NO 56, wi thQuin ddifbodl 30RbriSIRE URIKASY clain @fino acid

anti body conprising the heavy chain amno acid

sequequsacs et forty SEQ IO 192M0d trglighieheinaning adid sequence set

chaign_.am hd~seguence t. forth in. . SEQ 1D NO 56,

i 10 e dPater L e B8 very i Moy

conprising the heawy shaitibodico@peiSing the heavy chain amino acid
sequence set forth in SEQ ID NO: 30 and the light chain amino acid sequence set
forth in SEQ ID NO: 32, without the signal sequences;

o) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 30 and the light chain amino acid sequence set
forth in SEQ ID NO: 44, without the signal sequences;

p) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 58 and the light chain amino acid sequence set
forth in SEQ ID NO: 60, without the signal sequences;

q) an antibody comprising the heavy chain amino acid

sequence set forth in SEQ ID NO: 62 and the light chain amino acid sequence set
forth in SEQ ID NO: 60, without the signal sequences;



sequence set forth in SEQ ID NO 82 and the Iight

chain am no acid sequence set forth in SEQ ID NO 28,
wi t hout the signal sequences; n) an anti body

conprising the heavy chain amno acid sequence set
forth in SEQID NO 102 and the Iight chain am no acid
sequence set forth in SEQ ID.N@® .28, w thout the

signal sequences; n) an antibody conprising the heavy
chain am no acid sequence set forth in SEQ ID NO 30
and the |ight chai i)adhadtibadysonwgisiagdle beayy chaipamingacid
SE trt e )

ant Soy e setorin SIS, 90 Pthe HEGt RGP nin ¥ Sequence se
sequerthén SEQ I[bNOh44 JSwiiaQt tHe sﬂ@al Sdyuamsdsy he | i ght

chain am no acid sequence.set forth in SEQ 1D NO 44,

wi t hout the signal Hedlaniody campgsingthe 'éﬁﬁdy chain amino acid

co

o g T RPN S hRPE Rt Bcequence se
sequertbén §EQ IDXNOL HO,i witlBECtHeRigdal sdqﬁenoms't hout t hﬁ

si gnal sequences; an tibod ris e heavy

chgi n amno acid qﬁ%ﬁ@tgmg@tco Rgithe @%" E“N@m'&amd
and defigenkct 8dtfogh i $‘E© DO 29E shdted H@ch&laﬁﬁimmf) %Eitdrbe{;ﬁbnce set

I D NO._60, without the signal sequences;

SEQ _
an afﬁfth BoAEQIBNO; 32.nwjthowt thesignyl sﬂqacrn:eam no acid

sequence set forth 90. and t . .

chai n amino acid se'1 u%rg%glbs?g?’ co’fngnflﬁgn}h @Fi@qﬂﬁm%ha‘“d

Wi t hegiientd set Sorginal SEQ DO LM arfi) thalightdhalhohyino acid sequence set
chain_am no acid sequence set

conp t he heay

fortt{%ﬂﬁ g%@ IPOVRO3 6, gvithowtheistgnal sgqpencgsi n ani no aci d
sequence set fort ARSI 18] [ .

si gnal sequences; h’ an anto!dg g@pg%ﬁ%rtﬂgsﬁéralw%%gégﬁgé%oywd

c haisaquemiceset darithdin &Ez(q UilB N@: 4edndfthe tightl chainEih®abidse@ience set

and |d sequence set forth in
S0 HF i BN, i iR e sigedl iterces: 1) an

anti body conpri si ngyyt ﬁ?aﬂi%ﬁy c@:ﬁﬁhﬁn@fﬁe‘}féaa&bl%m ammo acid
sequence set forth in S and the

c h a i Sﬂ‘l‘lfﬁ%%ﬁt dthiinsded &R é\% 'S¥ andftb¢ hghtu QhaISE!an@aNd)se@ﬁ:nce set
J v) an anti body
con'pr st n&g? Sf&ﬁﬁ&m}% ?ﬁgrﬁglo S

eavy chain a YU Ssequence set

forth in SEQ | D NOx)4én aitbotifi €ompBiihg eedicavohdiR amdeiothcid

sequence set
a sequence set forth in SEQ ID NO: 66 and the light chain amino acid sequence set

forth in SEQ ID NO: 52, without the signal sequences;

y) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 70 and the light chain amino acid sequence set
forth in SEQ ID NO: 52, without the signal sequences; and

z) an antibody comprising the heavy chain amino acid
sequence set forth in SEQ ID NO: 86 and the light chain amino acid sequence set
forth in SEQ ID NO: 48, without the signal sequences.

6. The human monoclonal antibody or antigen-binding portion
thereof according to claim 1, wherein the antibody or portion comprises:
a) aheavy chain CDR1, CDR2 and CDR3 independently
selected from the heavy 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,



forth in SEQID NO 48, wi thout the signal sequences;
w) an anti body conprising the heavy chain am no acid
sequence set forth in SEQ ID NO 50 and the |ight
chain am no acid sequence set forth in SEQ I D NO
52, wi thout the signal sequences; x) an anti body
conprising the heavy chain am._.nggacid sequence set
forth in SEQID NO 66 and t he Iight chain am no acid
equence set forth in SEQ ID NO 52, wthout

S| gral4-4e}l@AcRd: 2 9)7 2§nS@Fn9116é‘§yS%ﬁﬂpi3§ P> A8 3?@@%;9 7.2-
chai (?ﬁg,r??gh@h% 125141 ££ d4°bt1|24 §er8592| $)err log%er

and chal n am o aci d sequence et
SEQ 8.D0.BCG4ARB. 103 EGbaitd 9.h4.46i1goal sequences; and z) an

STutnet Sor oot o Sl R R S b aentn

chai sréle%EEdrﬁbrﬁ‘%eql%‘}ﬁ OHER6E s sﬁubofdw ﬁl@ctb&‘ frofrdhb %Jﬂ?coﬂ sting of:

w t hout the si sequences. human no ona
ant i houhyclaral atmbog&riSb; §84i16Q, 3083612 23, 11ped £»14.45 a0 §.7.21F,

o R e Bt s b s RO SB Al 0 g2 5 7 2

sel egted.f paoGh e1hea?, @hmmcqﬁ 8N 4ansérbody-s@l £¢0.8cker,
from the g oup consistin nonoci onal " anti body

252,8.5%3- S.H.FGI a@9?$461 120.1, 9.14.41, 8.10.3F,
9.7.21F, -120- 9.14.4, 8.10.3, 9.7.2, 9.7.2C Ser,

0 14,40 s, by 10, i kel PGl g Rorion v

9.7. tﬂa&EclﬁSalII;(blﬁdﬁelr CSF Swhéreid: CHA, 8.10. 3FGL and
9.14.4GL; or b) a light chain , CDR2 and CD1E€3

i ndependent |y ~sel bt gttF}fanﬁF]PWéchgﬂfeséWg]P‘ﬁV%F gjp CDR1,
ant i L st s s
TonGer Saa e S Lol (T GEbRGSAAUPGHTG ol ofisting of. antibody
1. 12$2188,9.0043.88, 28 310.126,1, 9.1%.4215-10.3B, 9 221F, 994 830.3, 9.7.2,

] Zo‘;g%éefzﬂgl?ﬁfjSe%éfoggfsegscﬁfcgsg?ﬁ?rggg 9.7.2-CG4, 9.14.4-

9. 140cd2,0F .4 LA4 HAr4SeRer, 9.712-8e58110.385d08 30360 G4, 8.10.3FG1 and
8.10. 3-C#, 8.10. 3FG and 9.14.4Gl. 7. A nonocl onal

ant iBHH9Gr an anti gen- bi ndi ng portion thereof t hat

ot oo the hoavybe i LR <Ol B AR IR, coR2

ant idndd@3DR 2 b€an adtitodgkeledted fomthe geoupi cohsinghgodft antibody 252, 88,

ANt 89y 83,2.7.3, 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-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
9.14.4Gl1;

c) the antibody comprises a heavy chain of (a) and a light
chain of (b); or
d) the antibody of (c) wherein the heavy chain and light

chain CDR amino acid sequences are selected from the same antibody.

8. A monoclonal antibody or an antigen-binding portion thereof
that specifically binds M-CSF, wherein the antibody or portion comprises:
a) aheavy chain comprising the amino acid sequence from

the beginning of the CDR1 through the end of the CDR3 of the heavy chain of an



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-C&x, 9.7.2-Cx,
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
9.14.4GL; b) the light chain cqnprises the |ight chain
CDR1, CDR2 and CDRS of an anti body sel ected fromthe
group conS|st|n anti body 252, 88, 100

2 7 .agtibed n@éﬁqedg @0@4hf‘4$r0u3 cqrm%mg@ antippdty 222, 13& hOO 3.8.3,2.73,

o 10 POk, 2035 T & P 4357 2, 42pC- 36 kG Ser
9. 1R.10.8G8er,R. W3- CE9,7.D-CGR 9Fe2-CHBY, 21 43H-6EL, 9.14.4-CG4, 9.14.4-
compiet I senh ) Tses Gl st g o 28 oY

(b); or d) the anti oqylgﬁfcl{a?r)cd’Mi‘ﬁ*is%é‘thE'ﬁﬁnﬁ@i’éﬂs@d’ﬂ@h&from
and |ight chain amno acid sequences are sel ected

f r orthe hegiring ofithei GJOR ythraigh sherenonf tbmeDResmf apculiboty stected
o1 ndEREREou HaRiink BF it iiaw, ST TR e 75 111201, 91441,

CONTE.138E:9. A2 IR ohaay 8. 10K 2P CHehD. cha& 1 ESCHer,
sequence from the be% nni ng ‘of the CDRI through the

end Si0-36ELORR2-HICE, Rel - Te&ify 9dHA-G2f 9Ah 4-GG4,9.14.4-Ser, 9.7.2-

ot iy GESREEI0 LK 50 HORLERRIGH 08 OF-
9.14.41, 8.10.3F, gc)mezreavﬁcﬂacinéf(asaﬂ@ﬂe@tzhaznof(b) or
9.7.2C Ser, 9.14.4C.Ser, 8.10.3C-Ser,

9.7.2-0®, 9.7.2-CH, the heavyclhaip of &) ﬂd Izbeétghlt clynqaf (b), wherein
Ser ’thghgav% ?gﬁl(f ?:lglrgﬁé{e@DRg -ahfl tl’l)’e ﬁn%ﬁfﬂo@%ﬂCDR3

9.14.4GL; "b n conprisin eamno acl
seqlaeEnoe aéid canuenhes doe gplemedfyomfthe kmnmﬁelbbﬂy ough the
end of the CDR3 of an antibody selected fromthe

group consi stifg ant.d bqd 88.. 100, 3.8 3

5 7.5, 1 120, af inoBRoRE M BaE ogRedhRinaiciprion according
8. 1Q0 3laif. 87w21ere91 the 26tiS&dy; orQ;oil:tforA&nﬁﬁfses :8. 10 3C Ser,
8.10.3-Cx, 9.7.2-Cx, 9.7.2-CHA, 9.

9.14. 4-CG4, 9. 14. 4-Bethe hyayy Qhanswabée @menst(ﬁ) amino acid

8f 1%g§'heggél ’W1]§ho]a|@a §ﬁ%} ﬁien%e %fé%tlb&iy d%erb%héaelﬁém tf?ﬁ!@'bﬂp

and t
chaiconsiftifga)f: amtcbotibxéSlZ; @qﬂoa,rms B, 27.3( b)1 200 éi4h 8. I(hlaF

s TR AP ST RO R 2SS AR AL O GioR o,
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) the light chain variable domain (VL) amino acid
sequence, without a signal sequence, 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-C(G4, 8.10.3FG1 and 9.14.4G1;

¢) the VH amino acid sequence of (a) and the VL amino
acid sequence of (b); or

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.



am no acid sequences are selected fromthe sane
anti body. 9. The nonocl onal antibody or
anti gen-bi nding portion according to claim@8, wherein
the anti body or portion conprises: a) the heavy chain
vari abl e domain (VH) am no acid sequence, w thout a
si gnal sequence, of an antibodyselected fromthe
group consisting of: antibody 252, 88, 100, 3.8.3,
2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.21F, 9.14.4,
0102 o 216 e e b poEb threor
9.1 < .

& secdficaly b RRTSE, dndref, P gguSod nbonKin comarises one or
var inadrt ef aloRRi JFR/IFR 3aori Fdansiod deid sequeancef anpntibody sedected from

o oo s SREEE g S A LR 20, S T 10
7 831031F b27021% 994148 46,3 6712093cm S8, 9.13UE-S&, 8404C-Ser,
8 7. 2C AC-Sér, 8.10.3C Ser

8 1@ maec;g}z 9772 QG@Q7 29c¢429 @@4 -C@2, 41 44-66H, 9.14.4- Sér, 9.7.2-

185 300 5§ §d05pePARa09 61 . %% he Wi am no

aC|d sequence of (a) and the VL amno acid sequence

of (b); or d) 1t1heheArirasm mcn@cﬂbldil amhdﬂy@e antigefidhinding portion
the VL am no  acid sequence of wherein the VH and
VL aheeqiiasrerding te slam dnhersiy the b miy of FOTtRN FIRWEISEal

anti body or an antiy ?f%g%lv@%gﬁaﬁﬁﬁtg Qa8 st ﬁ@@tfhatlgla@lteast 90%

specifically binds erein t e anti body or
por tidenticalanid isasy olen eminamidsayhiersoe of E&f@reﬁWmomorml antibody

e 3P0t 100nf S0 A EA2041 £l Bs, SgsT B+ g, 072

2. 7 937 2d&.st2® i, 4@ slefl 8410.3C8ed 8. 19B-C82792PFCGY, 94 24CG4 9.14.4-
8. 9.7.2, C-Ser, 9.14.4C- Ser, 8. 10.

s 1@:@2 @@44 @Gﬂ 9 1¢@Ser997zzsw10§ Sea, &11(@3@(34 $109FG1 or

1?.‘@@,“@’.%&%&?@“5%“%‘ %4 igrl gl}oTﬁeSﬁLman

monocl onal anti bod)b)oa lightt hg@nenfiiho déid gequente that is at least 90%
thereof accordi fo claim1, wherein tge antlbo

por tiflenticalgampig ight chain agmpfém seaMenss of refgesngg mgnoc gna? rantibody
SequRRCe 43gLs 83 24 3l £35h 12094, 4¥ ke iicaly e, ohg. 4|D§§UB 9.7.2,

chai'n “am’no aci'd’ sequence of referencé nonotl ona
ant ihag-Se2,321 4. &B-Seﬂ,(&“)lo BC-BeB 8.10.37C852, 9.7220GR, 9.7.2-CG4, 9.14.4-

- 14820 f 2K 0.13:4158167 Psd s Yo 38Ser s.%0.35d4,2.10.3FG1 or
9.14.4G1, without the signal sequence;
¢) the heavy chain amino acid sequence of (a) and the light
chain amino acid sequence of (b); or
d) the heavy chain amino acid sequence of (a) and the light
chain amino acid sequence of (b), wherein the reference monoclonal antibody for

the heavy chain sequence and the light chain sequence are the same antibody

12. A monoclonal antibody or an antigen-binding portion thereof
that specifically binds M-CSF, wherein the antibody or portion comprises the
amino acid sequences of the CDR1, CDR2 and CDR3 regions found in the variable
domain of a light chain comprising SEQ ID NO: 32 and the amino acid sequences



7.2C Ser, 9.14.4C- Ser, 8.10.3C Ser, 8.10.3-Cx,

7.2-CR, 9.7.2-C&, 9.14.4- CR, 9.14.4-CH,

14. 4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CH,

10. 3FGL or 9.14.4Gl, without the signal sequence;

b) a light chain am no acid sequence that is at |east

90% identical to the light chapf.am no acid sequence

of reference nonocl onal antibody 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 10f the @OR1CDRG apd f@li;’efegl@s fonndcin g vargbleplopmimef 2 heavy

o 150 ergn SN 96, % °00) 510, 5. ser

8. 10. 3- C&, 8.10.3FA or 9.14.4Gl, without the signal
sequence; c¢) tlBeAhraenoclanabamtibady noamantiesdipding portibn thereof

(a) nd th ht no .acid s gquence of

o Spre el prRds VT S i ARG RoR Syrmeidps the
t he ahlighicid SQRAcR T AR @ORY, EPRVSRATINN3 fdBlonsEiEinthe heavy
the reference nonocl onal antibody for the heavy chain

sequebaioeadable dhmain qflentibédyi $11€.85and the amigo apid ssquraces of the

t I b
i K96Y,s35p AuTREAE] SRR BNy  Han gty o
bi n@atipddyH-10.9herei n the anti body or portion conprises

the amno acid sequences of the CDRI, CDR2 and CDR3
regions found in the variable domain of a light chain

conpri si ng SEG4 B mgnockmahandibofy thatprsificaily bikly dMd(cHs wherein

L2 g O i PR L8PV N Pt

NO: tROsigidd sequenos)and dredighaohdit astynooacidisequence of said antibody is

anti_gen-bi ndi_ng rtion thereof that specifically
bi n -%@&EPW HELSBHEPHBEGSor portion conpri ses
the am no acid sequences of the CDRlL, CDR2 and CDR3

regi ons found 1isnAtiendemay antiddl br Mahtedeh&ishn@portioh thereof
anti body 8.10.3F and the am no acid sequences of the

CDRthat cprefieatly bamMr féw orherein thecpntivodner partion cemRpgises the

L AT o UL DY b g

heaipnaitadfa kght I&ham&bdlpﬁemg@EQHDNCSaﬁSchndm]ﬁé dmniy ackl sequences
SEQ I D NO._30 t hqut h I d.t

1 gift a1 oPHG 288 GPR R d0dd ancivarrblasbyain F a heavy
SEQchlngEgﬁn %mg‘@ iGN, Si gnal sequence. 15. A

nmonoc antlbo y or an antigen-binding portion
t her eof

9.
9.
9.
8.

16. A monoclonal antibody or an antigen-binding portion thereof
that specifically binds M-CSF, wherein the antibody or portion comprises the
amino acid sequences of the CDR1, CDR2 and CDR3 regions found in the heavy
chain variable domain of antibody 9.14.41 and the amino acid sequences of the
CDR1, CDR2 and CDR3 regions found in the light chain variable domain of
antibody 9.14.4I.

17. A monoclonal antibody that specifically binds M-CSF, wherein
the heavy chain amino acid sequence of said antibody is SEQ ID NO: 26, without
the signal sequence, and the light chain amino acid sequence of said antibody is

SEQ ID NO: 28, without the signal sequence.



GGG

that specifically binds MCSF, wherein the antibody or
portion conprises the am no acid sequences of the

CDR1, CDR2 and CDR3 regions found in the variable

domain of a light chain conmprising SEQ ID NO 28 and

the am no acid sequences of the CDRlL, CDR2 and CDR3
regions found in the variabl e_degain of a heavy chain
conprising SEQ ID NO 26. 16. A nonocl onal anti body or

an antigen-binding portion thereof that specifically

bi nds M CSF, wherein the anti body or portion_ conprises
the anino aci - dbgmaneelengrantipedycosrentigephndigpartipmthereof
regi

it ool ol DR 17 AR B R Bl RS heavy
CDRIghattDifzha mttiboDRdr peionisndt@uesent. n t he | i ght chain

vari abl e donmain of antibody 9.14.41. 17. A nonocl onal"
anti body t hat ifically binds erein

heavy chain anfgo gr%ggf(’&mg]@éﬂ EO‘B* Orsaé’ltlge’\gﬁﬂdﬂlﬁﬁpmgn thereof
SEQ 4ckbiiiAg t8Gny Whé BPHhims 118 Sivigdeih tﬁ@éﬁt%@? or ﬁMoﬁ B@ssesses at
l'ight chain am no acid sequence of said anti body

SEQ least Nax oDtbe follavingprapediesi gnal sequence. - 124 18

The nonocl onal anti o nt| Q

t hereof according 50%}2}‘5 bhe o Secrege$lsog)ng F%gsglaﬁd

t he ihembrant badnd i¥sfories of M-OSFheavy chain of the
anti body or portion is not present. 19. The npnocl onal

ant| body or antiger) bhhﬁﬁ%tlﬁﬁ}’i&ﬂdﬂ GHethebs at leasidh0ditiges
a@ ¥at@Ralts Qélé‘dtﬁﬁy%?r]@M &’@P%?b”c’éﬁe anti body or

port on possesses at east one the foll ow ng

properties: a) bindy bmdetorMRCSEwvidt £Kpiofdfoox h@ ' Mf or less;

M CSF and nenbrane b und i sof or Sy
selectivity for M CHF ?%%°&§at3{£?ﬁég@tw(%‘l:9f$ré§‘ 1% or

gr eaf@iilet:han its selectivity for GWCSF or G CSF; c)
binds to MCSF with a KD of 1.0 x 10-7 Mor less; d)

has an off rate (Kdodf PlﬂdshumnmSF%E ip tige presemca of human c-fins.
smal l er; or e) bi nds human M CSF in the presence of :
human c-fns. I e
fromthe gr oup consi s%égégﬁgptpﬁ)%gg{%ol ypeﬁ%% ﬁ&ip &HSIStmg of.
conprising the am g agolpsptidecsoatpriding the amino acid sequence of

SEQ ID NO: 2, without the signal sequence;

b) a polypeptide comprising the amino acid sequence 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) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 14, without the signal sequence; |

€) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 18, without the signal sequence;

f) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 22, without the signal sequence;

g) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 26, without the signal sequence;

h) apolypeptide comprising the amino acid sequence of

SEQ ID NO: 30, without the signal sequence;




SEQ ID NGO 2, without the signal sequence; b) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 6, without the signal sequence; c) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 10, without the signal sequence; d) a

pol ypeptide conprising the anmfpgsacid sequence of SEQ
ID NO 14, without the signal sequence; e) a

pol ypeptide conprising the am no acid sequence of SEQ

I D NO 18, without i} hapelygentidesempesiag the gmigo acid sequence of
pol i ) Sl . ] cid sequence of SEQ
"D WD R b Soctte RGN IREAC O 7))

pol ypepti de conpri g) ngpblpemidenompeisitgsbsapinoacilf seqne of
ID NO 26, without the signal sequence; h) a

pol YWHDID HO: 38npithevtihe sigRal $p9u68Ceci d sequence of  SEQ

I D NO 30, without ifh i the

pol ypepti de conpri sklt) ngptélﬁg&gﬁeﬁggggg%%g&%éﬁlgg cpgfs"équseél(%e of
| D SBQ B2 NOnidohwithotthibe siggalabqueageience; j) a

pol ypepti de conpriging the am no acid guence of SE
’D NO 38, wi thout I hgpgﬂqy@f’i&}r&%BH’ﬂRé‘_ﬁ%?ﬁ%m'é‘o wofd sequence of
'.OB' BI\S%QPED@R):%”MthéﬁtGHe §iBRalaBRAc&cC d sequence of  SEQ

6, without the srgnal sequence; 1) a
pol ypept i de conpr i gingpolypeptiderrompeisingdkearainoacisfseq@mee of

ool YRy A chndrhatitfe BBl Ze BB, G etuence of  sEQ

I D NO 54, without dyhgpslypasidesotpeisiag;théldmino acid sequence of
pol K%eé)ti de conprising the am no acid sequence of SEQ
| D NEQ H3 NGy Bnwithovtrbe sigpslspqusaetience; o) a

I
pol \WEPID O :canpithsitrthe sigealaaqueacaci d sequence of  SEQ
'D NG 66, without pt)hg pgfyggﬁidesc%%%%g&%the amino acid sequence of
SEQ ID NO: 66, without the signal sequence;
q) a polypeptide 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) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 78, without the signal sequence;
t) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 82, without the signal sequence;
u) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 86, without the signal sequence;
v) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 90, without the signal sequence;
w) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 94, without the signal sequence;
x) a polypeptide comprising the amino acid sequence of

SEQ ID NO: 98, without the signal sequence; and



g) a pol ypeptide conprising the am no acid sequence of
SEQ ID NGO 70, wthout the signal sequence; r) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 74, without the signal sequence; s) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 78, without the signal .qeguence; t) a

pol ypepti de conpri si ng the am no acid sequence of SEQ
ID NO 82, without the signal sequence; u) a

pol ypepti de conpri sng ppb@eatmerf@nmswgstbaa@ﬁwcai seqgenge of

| D '\i%%?llﬁé\ld"' fdio%thbﬁ’tech%gﬂ:ﬁ'se LS v) a

pol ype ‘conpr aci d sequence of SEQ
ID NO 90, without the signal sequence; w a
pol ypept i de cdipTheisotptedyolgpeptide acioddiag tuenine 20 tomfifiéng the

po|yw@a$3as%%%2%$$g e hA G S HeRt e alsmalieaueree. e

98, without the signal sequence; and -126- y) a

pol ypéptl de ConpThs idhuéd Vol AUpHRc A6dofiE WARRE20 bomPibhg the
ID NO 102, w thout thedetﬁ)%ep enceg .

n
i solamiag| a@élsmpw @@%é@ﬂ%@n@ﬁ it utaﬁhmsmnalcammncm ng
the amno acid sequence of SEQ ID NO 30, without the

signal sequen A iodg_ Hp&?é@%%%teﬁg{e& R {h%%?uc? consisting of:

accordi ng to c am no
sequence of SEQ | Dd)lOapB@pepmdefmtﬁprishg thé gmédo acid sequence of

SO Meiha i BEgR: o selected Trom
Sional sequence; b) - BoPbSRRr gaisis e stk sdqlce of
aci BES2 o &Nz e, wiithoSBge kignhlGeq@snew t hout the signal
SR TREROE WRTEASEER AL Y R
SeqSHET I NO: 12, pathy@ant bighalceqidncgi Nng the anino acid
sequence of SEQ I D NO 16, w thout the signal
sequence; d) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 16, without the signal sequence;
€) 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) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 28, without the signal sequence;
h) a polypeptide comprising the amino acid sequence of
SEQ ID NO: 32, without the signal sequence; |
1) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 36, without the signal sequence;
j) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 44, without the signal sequence;
k) apolypeptide comprising the amino acid sequence of
SEQ ID NO: 48, without the signal sequence;
1) a polypeptide comprising the amino acid sequence of

SEQ ID NO: 52, without the signal sequence;



e) a pol ypeptide conprising the am no acid sequence of
SEQ ID NGO 20, without the signal sequence; f) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 24, without the signal sequence; g) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 28, without the signal _gequence; h) a

pol ypepti de conprising the am no acid sequence of SEQ
ID NO 32, without the signal sequence; i) a _

pol ypept i de conpri sthg Peh@cptidaromasisingsbe aainoeacyt sequerme of
I D N M ' epge; j) a

pol ;%Ee%;ﬁ? é\é&c%érjrpg‘}rfﬁlglhﬁge? %ga?r%q]?}eglgg’c%ﬁ sequence of SEQ
ID NO 44, without f)he p%l}gyﬁpﬂidé@qqﬁi’sgtg;thkhm&xo acic%c sequence of
pol y i conpr.i.sing the am no acid sequence o SEQ

I D I\%e(gi%%?% Qooné)‘ﬂ?lot‘ e siggplededstience; 1) a -
pol ypepti de conprising the am no acid sequence of SEQ
ID NO 52, wi thoghe (06t S13dephiad HEdehing totddim M cnprising the
pol ypepti de conprising the amno acid sequence of %EQ

| D N@ning@¢idwequenae of Hi2QIDI¥A! 3% axjthonttbe signdl sejjuence.

pol ypepti de conprising the am no acid sequence of SEQ

ID NO 60, wt t he . sjgnal guence. 24. Th .
ol at ed_pol yppi PalCRiert g AEREne 815 paprisin the
t he an@ifid A6id36quEtnsE€6LSIQEDATO SEDWifBobhe 3ignaMielidhdt. t he
signal sequence. 25. The isol ated pol ypepti de

according to claim23 conprising the amnq acid

sequence of SEO ArPhaenacegticalicpmpnsitipn gogprising the monoclonal

A o p s Ciosi _
Sequntib&dy gnﬁanltléerp Bﬁ'{d%&grpﬁlereﬁ@ Mgdlh% R arfyUHRIdf2lafls 1-19,

t he nonocl ona anti b ant i gen-bi ndi ng “porti on
t herandfa phaonaatiticpliycicegppabdereartér. cl ai ns 1- 19, and a
pharmaceutically acceptable carrier. 27. The

phar n.aceUt | cal 2799’“?01% L iagg tRSEQ rrr(lj;;oggiotn%cg lrgljnmtg gl’aim 26, wherein
wherein the ronoct BAAN &t 1 Bo Yy 1S monoc on&l
ant ithé/hichbclamdliahtiblydyds dtbnddlondl a8tiN-CBE antidddy 99¢.48%r 8.10.3F.

the nonocl onal antibody or antigen-binding portion

t hereof accord] n to @lgy one of cl _%i ms 1-19, _V\,her ein

the anti body A3- Bis¢ of thg monoclonal antibody or antigen-binding portion
thereof according to any one of claims 1-19, wherein the antibody or portion
inhibits M-CSF, for the preparation of a pharmaceutical composition for treating a
condition selected from the group consisting of arthritis, psoriatic arthritis,
ankylosing spondylitis, Reiter’s syndrome, rheumatoid arthritis, gout, traumatic
arthritis, rubella arthritis and acute synovitis and other arthritic conditions, sepsis,
septic shock, endotoxic 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 and conjunctivitis shock in a subject in need thereof.

29. Use of the monoclonal antibody or antigen-binding portion

thereof according to any one of claims 1-19, wherein the antibody or portion



inhibits MCSF, for the preparation of a

phar maceuti cal conposition for treating a condition
selected fromthe group consisting of arthritis,
psoriatic arthritis, ankylosing spondylitis, Reiter's
syndrone, rheumatoid arthritis, gout, traumatic
arthritis, rubella arthritis agpggacute synovitis and
other arthritic conditions, sepsis, septic shock,
endot oxi ¢ shock, gram negative sepsis, toxic shock

sy ndnhshiés M-GEE huiding tog-/ass fx dhe preparaien ofrrephasmagautigal
ast g, goé’iﬂﬁé iorrn%ﬁﬁieg QE&ict’tuﬁi&Hi&sfs ats%i‘d%%ii O R HfoERS
mal ari r sease,

si | ilypaphana, 1mubmeaﬁrynsafthaied65| s, bone resorption

di sease, osteoporosis, restenosis, cardiac and renal

reperfusion injury, ronbos;j s rul ar.one hrLtis .
i abet es, gr alP- Ve of tﬂsgtonpelaetl %ﬂgr@i frfgigey-binding portion
rej @l‘fetré&fhccdrﬂf 3YRY BhY o PQNIRLs ldlff’%rce‘f'em @OMAbSdy or portion
di sease, ul ce§at|ve colitis, mul'tiple sclerosis,

mus mbimlgieﬁéﬁalbr the, premration, of eriarmaceutieal Fempoesigon.
psori asi s, sunburn and conjunctivitis shock in a

subj ect in ne ereeoa 1n t 1m28 Eirrélnnn %c n

anti body or a hBi ﬁﬁo gp8r 4'0ri reo cor‘c’in
to amunm@dgﬁhﬁhai nms 1-19, wher ein the anti body or
portion -128- inhibits MCSF binding to c-fns, for the

preparati on of a pharmaceutical conposition for
treating a solfdl TReibsraceoreELe 2ay us egﬂelmSaZSc%\Q orhessia the

or ?ﬂ“ﬂ"ﬁ”{,‘@ nlSI HofbcRithl Sl-M- @S?%ﬁﬂb&c@ﬁﬁn BOBF 089:14143€

anti body or antigen ding portion
thereof according to any one of clains 1-19, wherein
the anti body &8. bonsdlaiﬂd c¢lhlini1dotihatsprw1@85thefmonqcﬂmlal antibody or
preparation of a utical conposition,
oo BB APy B eBrRRThRSEA e SRR AR b Ry ftoy @ e neavy

rhebﬁﬁh@kdgﬂﬂ&ﬁfddﬂtﬁear&ﬂ)odgbepuﬁﬁnaccor ding to any one
of clains 28-30, wherein t ant i body utilized is
nmonocl onal anti-M CSF anti hody 8. 10. 3F or . 33.
An isol ated céftThe nelatqﬁiaqellﬁmsaa%émeﬁ%cnﬁnéé|ﬂaﬂiar0duces a

ant ilaa¥IoRAl afn%fy&yg@e&éd“ﬁlbrﬂgh@g{obb QGnstliiﬁl"g%‘?f arftb68y 952188, 100,

to any one anms 1-19, heavy “chain or
i gBtS 31a1.8, b120.he). bhdl, BAd\3 o p. 75k 9. d>4i4 840.3198.2, 9.7.2C-Ser,

S SRR AL P 1 P98 010

Conm@t iongt £Ker, 8Nt 2-B0EB. 19528er38.10300G4, §1@3§Gl%na 934.4G1 or an
1.120. 1, 9.14.41, '8.106.3F, 9.7.21F, 9.14.4. 8.10.3,

9. 7 antib@lyzhatbasshe san® aming acidsequescd & @& dhe foregoing antibodies.
8.10.3-C&, 9.7.2-C&, 9.7.2-CG4, 9.14.4-CX, 9.14.4-

35. An isolated nucleic acid molecule comprising a nucleotide
sequence that encodes the heavy chain or an antigen-binding portion thereof or the
light chain or an antigen-binding portion thereof, or both, of a monoclonal

antibody according to any one of claims 1-19.

36. A vector comprising the nucleic acid molecule according to
claim 35, wherein the vector optionally comprises an expression control sequence

operably linked to said nucleic acid molecule.

37. An isolated host cell comprising the vector according to claim

36 or the nucleic acid molecule according to claim 35.



CHA, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CH#H,
8.10. 3FGL and 9.14.4Gl or an antibody that has the
same am no acid sequence as one of the foregoing

anti bodies. 35. An isolated nucleic acid nol ecule
conprising a nucl eotide sequence that encodes the
heavy chain or an antigen-bi ndijpg.portion thereof or
the 1light chain or an antigen-binding portion
thereof, or both, of a nonoclonal antibody according
to any one of clalns 6. A vector conpr|3|ng t he

nucl ei ¢ acid S éfbapseilaé%dolaﬂsa?ﬂbaqcerdleg 9 GRIDE3 7 GoRppTsing a
t he

soqUARROABRIOIRHIY e R Rasy SR ERL FRALON gERhRLule
nol eangbding . light chanbfisreahtibody oc etigen dripding porgiioh Mieereof
vect or ccording Ialﬁ 6 or the nucleic acid

mol FEGPTEINEIR GRY Hﬁof aigys . 129 38. The

i sol ated host cell accordlng to claim 37 conprising a

nucl ei ¢ aci d My acuk®os OEAEkiNg ahhatiNAYIF &hﬁioayaﬂﬁim?gen-
nucl ei ¢ acid nol ecule encoding the Iight chain of

ant i iedipg pertign thegeat, enmprisieg %turmg mhet Iast eddF accarsding (i qh@m 37 or
an t %R%{/f%g'ﬁin OiccS%d%ﬁoc%alégi& L?’n%er c?’l c?])gldlg r § irl%dnregovenng the

t heradbodycorporticn. ng culturlng the host cell according
to claim37 or the cell line according to claim33
under suitable cond| apd recovering the .k antibody
or portion. 40t0-A t&‘ﬂgaﬁ’@ﬁ iRgiamenog! qp@ﬁgg}bgﬁ&pranantlgen-

ant ifhedhig P5rt1@ﬂ RBE IR Célg_&lﬁgill@'%umrﬁ{' ﬁ'}gﬁglfn tg;ss of:

specifically binds conprising t
i mruni zi ng a non- huﬁanmmuauggﬁmmnlbmmmatmmghatmmsmlthmls

 maBAR P PR A Sfredes A VEBSF. ot hplggsnic Borion of

exprssSmgr MelSer; tiskye dpr@uing MIIASF;t ransgeni ¢ animal to
nmount an i nmune response to M CSF; c) recovering the
anti body or anti gerP)bRiIiRg thedFansgenic amigmab i mowH@ndNmune

Opthgﬂﬁh%%o cbgylng the the anti body or
ant i

ng ’portion thereof.
c¢) recovering the antibody or antigen-binding portion

thereof; and
d) optionally modifying the the antibody or antigen-binding

portion thereof.



