1 ANTIBODIES TO M-CSF [0001] This application claims the benefit of
United States Provisional Application 60/502,163, filed September 10,
2003. Background of the Invention 5 [0002] Macrophage colony
stimulating factor (M-CSF) is a member of the family of proteins referred
to as colony stimulating factors (CSFs). M-CSF is a secreted or a cell
surface glycoprotein comprised of two subunits that are joined by a
disulfide bond with a total molecular mass varying from 40 to 90 kD
((Stanley E.R., et at, Mot Reprod. Dev., 46:4-10 (1997)). Similar to other
CSFs, M-CSF is 10 produced by macrophages, monocytes, and human
joint tissue cells, such as chondrocytes and synovial fibroblasts, in
response to proteins such as interleukin-1 or Minor necrosis factor-alpha.
M-CSF stimulates the formation of macrophage colonies from pluripotent
hernatopoietic progenitor stem cells (Stanley ER., et al., Mot Reprod.
Dev., 46:4-10 (1997)). 15[0003] M-CSF typically bind to its receptor,
c-fins, in order to exert a biological effect, c-fins contains five extracellular
Ig domains, one transmembrane domain, and an intracellular domain with
two ldnase domains. Upon M-CSF binding to c- fins, the receptor
homo-dimerizes and initiates a cascade of signal transduction pathways
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and an intracellular domain with two kinase domains. Upon M-CSF binding to ¢-
fins, the receptor homo-dimerizes and initiates a cascade of signal transduction
pathways including the JAK/STAT, PI3K, and ERK pathways.
20 [0004] M-CSF is an important regulator of the function, activation, and survival
of monocytes/macrophages. A number of animal models have confirmed the role
of M-CSF in various diseases, including rheumatoid arthritis (RA) and cancer,

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



reduction in the severity of established disease by M-CSF neutralizing
mouse monoclonal antibody (Campbell LK., et at, J. Len/c. Biol.
68:144-150 (2000)). [0005] With respect to cancer, inhibition of colony
stimulating factors by 20 antisense olizonucleotides suppresses tumor
growth in embryonic and colon tumor «enografts in mice by de'celerating
macrophage-mediated ECM breakdown (Seyedhossein, A., et at, Cancer
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25 . RA 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.



expression has been found to co-localize with local macrophage
accumulation, activation and proliferation and correlate with the extent of
glomerular injury and 25 proteinuria. Blockade of M-CSF signaling via an
antibody directed against its receptor c-fms significantly down-regulates
local macrophage accumulation in mie during the renal inflammatory
response induced by experimental unilateral ureteric obstruction. [0011]
Kaw l,diseas | ute rile, pediatric vasculjtis of 30 .
Cmkeu bace kSN HE 5 AR RSB S5 e gsions
coronadymascliffiterdunttne fiontarafstemponissizalisllatafionuS et frbBlSH in RA.
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macrophage derived inflammatory mediators within vascular fesiohy.
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macigpHsves BRkE ﬁgg,ti[;gﬁ 1o EI Vs infection in itro.,In a recent..
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25  proteinuria. Blockade of M-CSF signaling via an antibody directed against its
receptor c-fins significantly down-regulates local macrophage accumulation n
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
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atherogenesis, neurological disorders and cardiac disorders with an
effective amount of an anti-M-CSF antibody of the invention, or antigen
binding portion thereof, nucleic acids encoding said antibody, or heavy
and/or light chain, the variable regions, or antigen-binding portions
thereof. 20[0018] The invention providés isolated cell lines, such as a
hybridomas, that produce anti-M-CSF antibodies or antigen-binding
portic(»}%% thereof [0019] The invention also provides nucleic acid molecules
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injection. [0026] Figure 2A male monkeys. [0027] Figure 2B female
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20[0028] Figures 3A and 3B are graphs illustrating that anti-M-CSF
treatment resulted in a decrease in the percentage change of total
monocytes at all doses of antibody 8.10.3F and antibody 9.14.41 as
compared to pre-test levels of monocytes. [0029] Figure 3A shows data
collected from experiments using antibbdy 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 heavysinyarielie regipnR FRisgY-six anti-M-CSF

antibodies compared with the germliné amino acid sequences of the
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ences ndt ermlin e sequences are indicated in bold-faced
bindadpostians Tﬁ%ﬁ?ﬂ?&lg‘?&%é”ﬁ&ﬁ ARG S A ST

antageﬁisem@%dmp@@ﬁoﬂsmnkfﬁ@@ﬁeaﬁtﬂéem kﬁfg)mmt the FR1, CDR1,
[OOIé)JIf Té'? R2, FR3 DR3 AND FR4 sequences. 7 [0032] Figure 4A shows
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I Jx3 sequence (SEQ 0033] Figure 4B
on R R PN o2 HARD L R AL S Hey
chainrmmambadate@egmmﬁvfalméubﬁttmﬁ&x(maueslﬁlumhe&ﬁéﬁ HAdNO: 8)

to the ger I|ne 3/4,012, .1,3 sequence (S ID NO 03). [0034] Figure
pharhacqhy gc ﬁegﬁ n‘%’f’?ﬁe%rg?ﬁ‘fﬁ'é’ug oG SORRPTFORS light

maycﬂuamevauaiplesmotmcﬁobanpbﬁw J@(&I(rmme&ﬁéuﬁal £2hb&Q ID NO:
12) to the ge I|ne L2, J3 sequence Q ID NO: 107), 10 [0035]
dlagﬁog EPeagi?QSk%n 1gllad%ﬁi %fﬂ‘é Wé&?@ﬁeﬁ%mﬂd’ §@éfé’ dhte of
mveﬁtmﬁgﬂh@bamanhbdbmegmrtﬁe caimipostiots @3 (residhasiklapaRiebBEQ
NO: 16).to the rmllne VKLS5, J,,3 sequence Q ID NO: 109).
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23-130 of SE D NO: 520 ermline V15, J' 4 .sequence (SEQ ID
Ofdlﬁ%sefla?) fEO3 N ERTe 4E ovI\I/% %nﬁ? PR SR amino

atherrgenssiyranelofibe ﬂgiotdhamdmaﬂil& r@gwﬂei@ rveithilba@yrdctig. 1

residues 21- 24 to he germ ine 3/4,B3, J. 1se uence
am"f@t‘g Mﬁé% TB%%%‘]P%lgure VE%%‘S cgnag 4%‘&98?%981‘8 icted
therenfiinochitasityumcoding 26i dhmtikady, oh am@m legho BHgin phébody
residues 20-136.0f SEQ 1D NO e germline VH3-11, DH7-27
Vam?b?-%(e aag,nocrea Fb"%&g& d%g Igure 411 shows an alignment
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J0019] The invention also provides nuclelc 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.



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 VH3-23, DI-26, 1H4 sequence
(SEQ ED NO: 104). [0041] Figure 4J shows an alignment of the predicted
amino acid sequence of the heavy chdin variable region for antibody 3.8.3
(residues 20-135 of SEQ ED NO: 3014) to the germline V3-11, DH7-27,

.TH4 sequence (SEQHRINP DHMIR B iAo DIFigHie HR AROWSED

alignment of the predicted amino acid sequence of the heavy chain
varial[xlmnpim goféanltjf@@du 21 ddel(ppaithyaBudbating a5 B dRiNGLCES) datibodies

th 33 DH1-26, JH4 SEQ ID NO: 110). [0043
oS S B, A IAISOAE SRS T LS8 SN R B AP emele

the hﬁm&mneratmeéBMmmfmrywvbmﬁy \izéﬁaﬂsleﬁﬁﬁﬁh@ﬂ%? 2011 382@kr using

EQ ID to the germli -18, Dr44-23, JH4 sequence
%%ﬂ“%@&&fﬁ“ggﬁ Raehbi %Yr?%ﬂ’g ‘ﬁf%mcaff?r?@q&&d‘r&&‘umommd

amlnﬁmdzshqmrthmugl\hb\hgbksdrm athnlﬁztﬂ&ar&gjmff@h@cnﬁ led)tthddyR.10.3 at

(resi ID,NO: 4 rrnline VKA27, L4 sequence

(ST N 2 RSP o R oo K G e ety 5

predintadi@mpénmdcid sequence of the heavy chain variable region for

antib ues 20-141 of SEQ ID NO: 30) to the germline

VH3 @%‘1 0535%‘ ﬁﬁ sgque%ey&EQ ID NO: 113). [0046] Figure 40

léhowﬂlﬁmwlgi’lgmatl@‘ famgiredimikeyamino acid sequence of the light

chai ra 9144 sd les 23-130 .. I O:

15 2?3[(\{@%1 r?%‘%/ %%%ysga enceuéré é%@%%%%gmem

Figumeswtedmmsraiuamgn mﬁ\qukthmm@uﬁélﬂ)anﬁ@@aéﬂdrﬂeﬂo@meg f male and

the h cha %?%'ﬁ%laf on f ,14 4 es 20%]%3(%'52%(30 320,

SEQ e germ - s%qu

ID NO: 11167): f{ﬁﬁg&]gl—“ngar@é@ehumscﬁﬁ 59gnh7(kgto®’étlm p@dm&mhaﬂyl Janinute
of the light e a arlable re on for anti

?Cea Egsg %3 P67 é%oélt%' Fopﬁ{gegte IlneH{?HB?[é{ u%lnce

(S E(XIDIM@DD&) s@wgw@mmﬁ@dmﬂsm@@mmm tha m?siﬂgtam, 14

amin of th avy chain variable region for antibody 9.7.2
(reS| igﬁ%ugqﬁ § : 46) to the germline VH3-11, DH6-13,

JR6b[Q@Zﬁ]enE%(IWImmmﬂ]&)y£5[0050] Figure 45 shows an

align |d sequence of the light chain variable

reglo nnb%é% eﬁ?’ﬁe A%ﬁresn %% 130 of SEQ ID NO: 28) to the

Aerm [ms/] Oﬁmesé’om endéwﬁphﬂﬂu@@mg[ﬂﬁs ah &N HESFTrshimest

an ali ft i Cld Se uen the heav

varlage re%alglﬁ (grgg%t %%&%gei\éﬂ%g ofues‘c"rfoo s\,’%} R'ﬁ)doses of

26) teuthibaghyrBalind K/iE- mmmdy 2?4.%&%@@&6&@@5@35#&&@8 df Bonocytes.
[0029] Figure 3A shows data collected from experiments using antibody 8.10.3F.

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



9 [0052] Figure 4U shows an alignment of the predicted amino acid

sequence of the light chain variable region for antibody 8.10.3F (residues

21-129 of SEQ ID NO: 32) to the germline V,A27, 1,4 sequence (SEQ ID

NO: 114). [0053] Figure 4V shows an alignment of the predicted amino

acid sequence of 5 the heavy chain vatiable region for antibody 8.10.3F

(residues 20-141 of SEQ ID NO: 30) to the germline VH3-48, DH1-26,

TH4b se uence_(SE%lD NO: 113). [0054] Figure 4W shows an alignment

of the é?ﬁa?dtemfﬁﬁ ARPES R BeM alids RRdiRt e qunce of
antibodyeQighe tHit caidutss 23ids %R LBfdPIND 36l AOMIIREQ ID NO: 4)

V,012, JO sequence (SEQ ID NO: 103). 10 [0055] Figure 4X shows an
alignm@ntthfgﬁYngPé’ §c1@&%aﬁ4fﬁw§e%?6‘c§e@gé@ 1 $avy chain

variablgosgjonHipua iBaghs W s/ad b drasatesZO pt a8 Qb S ERAP 29 sédllence of
toéhe %grml'gte V3-11,D116-1.3, T16b ’she%ue ce (SEQ ID NO: 1155)E
[0856] Biytipat AP Sarahie 20giom B b At ETsid i il ol SEQ ID NO: 8)

sequeneehofgdienlightvi®in vasiabledeai ¢SHQ @K dy3)7 . 2C-Ser
(residu -130 of S D 15NO;,52) to the gertnline11,012, J"3
sequerf@g(éE%l%rﬁl ; fé‘éys[%glffﬁ%qﬁeozggIPSW%CE‘??%WH\%W@@F’H"F@H“’ of
e e ot AT
antibo : -Ser (re s 20- 0 ; to the germline
v143-§¥? B’l%%-%%‘f‘f}%t’%%st{{dgé%fé%é%q{@% D&Y 18658] Figure 4AA
shows [8038]grifigieofDhh pradictelibaminoddtcic geetientraaliddthsdigiuence of
1D NOUBS 0 SIS 5 S 6 (e B8 SEQ ID NO:
[0059] Faytir¢hd BEhsitiney AbsaliB waquinet (S EQr EDitier] apgino acid
e N e B S5 e o
J144b &edi@mhchadﬁ E@iﬁBlN@gibi&)lrdW] Fgsi I(@eé?@@ BﬁWS @Bf S%(lz ID NO:
ignment of the predict ing acid se e.of the light chain variable
?égion %5)) %’ﬁf{ﬁ&%@fﬁ?&@é}ﬁ%@&ﬂgg ﬁﬁgﬁoﬁ& I NO: 60) to

the gel60B% VALY shquenaeigmbetDdi e btd)idRaGH)higasRi 48Rence of

shows an alignment of t redicted amino acj uence of the heav

chain VRS VRGP SR & Arseoden (S0 S A AL o LERSEQ ID
30 ID WO 38) to tinegyemtilied/ Va1, 3A8cnidhc2SHGHIND Sepuange (SEQ

ID NO:&&zgl}g JIQéQPG Figure 4E sho?/v ae lignment fth,em)redcicted

amino 56 equEnce o ?%%‘ﬁéﬁ?c lgﬁnfg?iggfgeéé%hc%&mgﬁ? sequence of
&QO.Stﬁﬂea(’v’gséhlmszﬁﬂi' abROrefiSi-Qrl a}msadﬁa)sm(tba@mmm ESI‘GA?.SEQ ID NO:
1,4 sequence (SEQ IDINOQ:.114). igure 41, OWS ignment

of the Bl aE RIS i Wit s heseay BT

regiolr_1 Mﬁmélk?gysﬁﬁ ghﬁﬁéjfaéraﬁmmﬂﬁf %apllfa&?\la@dllm%a $odierce of
geimli - - sequen ; :
Figurqué{a)e%%gvhsa%lnva |ga Rfﬁ A %) ¢ a@ﬁ%%oé gpég%a%ﬁé)%&%@éé é’rﬁ g@QfID NO:
the ligitd) codlie gemalite fegieh Dreblinhdyseqdchde GRRCeRENER 265130 of

§§Q Ilg @ 52).t0 th gllulint%3/ ’Olzé‘Jt"3 guen e%%%%m NO;? 1032.

10 [00 qu‘ i]gurel%i%&gvvg an gllélr]%ennto gﬁﬁglﬁfgﬁ e H%ﬁfi“ééf*‘&lu nee of
?qu Ccia mhml%hvlygéhﬁav%ﬁhhla negitabferragibodpil ?Oﬂmtiﬂu@s'm«mi%f SﬁgbID NO:
resi - Q ; the,germline - -

sequeur@ %’Stgbgﬁﬁn?\?lée 11%3%&2‘@%@@1 E’Fé %%f%%ch%ﬁﬁﬁﬁfe&%f
the'pre[mb%ébl aFﬁlfguoeakﬂi_(ﬂmmamaﬁgnfnhmt dtih e peddiviedaignegitd dajuence of the
antibogy 9 FR L HRRRYREiST P20 E3 B3 (residues 20135 of SEQ ID NO:

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



15NO: 52) to the germline 3/4,012, J,3 sequence (SEQ ID NO: 103).
[0067] Figure 411 shows an alignment of the predicted amino acid
sequence of the heavy chain variable region for antibody 9.7.2-CG4
(residues 20-135 of SEQ ID NO: 70) to the germline V3-11, DH6-13, JR6b
sequence (SEQ ID NO: 115). [0068] Rigure 4KIC shows an alignment of
the predicted amino acid sequence of 20the light chain variable region for
antibog}@é4.§;002 sidues 23-130 of SEQ ID NQ; 56) to the gennline

, (,3S

3/4,01 SR IENOSTHSN o HERGifried BRIBRGIRIE spAuence of
alignmbatefithe peteitdbRighbadis seEbenee. 3R H8@82008N of SEQ ID NO:
Kt AR e R A Ay S S S R

0 -IT, =2, : .
25 10qUO3 Fig Wi Ml showsnalalignencot fidpecpiadiciad@anming agifence of

sequepce of the light chain variable.region for antibody 9.14.4-004
(r%iidﬁées Yi’ﬁ%ﬁ‘é’é@a KREOBAPESHIB YL hittd-3 /G a5id3iey 28-139 of SEQ ID

the precicicd amino acid Seaence-of e hapty ol vaiEblo oo 101
e pr ino acid sequence.of the heayy chain variable region for
antibq%@d%'. 4%[%59? %%gfgﬁg@ ASK 1’%’%‘?@%@ 8 PEENesc anBaped sequence of
g ermlithe ngaamm%zbmm@;se% anﬁecé@E@uDsN@smﬂ@.ziOQMfSEfQ ID NO:
igure ows an ali of the predi ino_acid sequence o
the Iigﬁ%sc): °§E"’\%erl?§§1%erg’3%§ﬂo‘f a%?ﬂa‘%&ﬁ%%%@e%@é&i es 23-130 of
[% %%EEE)W): ﬁg;oe;m gbrmkilla_ﬂ AH@ixaﬁl:%i ﬁf Wp&mﬁ%@&_@ﬂ@d&j}l@ sd@hce of
igure shows.an alignment of t edicted amino_aci
s.eque]tr%1 c(,?eg1 S?Qtﬁ%aﬁle\é%agea’?ﬁ@@r%er@n ;é%?gﬁpéoﬁﬁt{fﬁba}? z.ﬂfge?fSEQ ID
(resigﬁl@: 20)1185he SEqliHe N3-82)Dg 16 ghpitisavide ISERHDB-RO: 113).
Jw4 ncg. (SE NO: 116). [0074] Figure 4 shows an
alignnten t(i:fe1 rreeélaic ggo%i%%a%y seelaluoefr?gg B@%ﬁgﬁ{%ﬂ%%?%@% of
regiortiiedightibbain 9ridhBarefiesiftren @30 o4 IHERHINLIBI(0I8EQ ID NO:
nnli 12, JO se EQ ID NO: 075] Figure 4RR
gﬁowsgg%kzﬁ%% eer?hcl)jre 'Wé%ﬂ?éesggﬁlﬁg %3(?&2%%&@&0 ‘the heavy
chain {2MH&hle Fegion4Bshowibad plépiiResies { thsiptedic R 1dofaokd Qetlence of
NO: 86) ta th nnline VH3-11, DH6-13, JH6 nce, (SEQ | .
115). (5 e B e e ST e At QD
sequeNéE 38)he fighgarhmineVeriatile MRgie27{didhtibgush8 (BB NO: 116).
(resid -129 of 1D 15 NQ: 44) to t ermline V,A27, J.4
sequelL&(%@E ¥ ?\%:-2% Vil ﬁbal%ﬁgzﬁ?eogw gﬁgéivl\%eg/né%’é%ﬁ?é(ﬁf‘?ﬂuence of
e Er@cﬁdtght %hmvau@mgmmﬁwz 4tfml;igddgra@/E .ymaesid;wmgelmgwgm ID NO:
antibo -Set {re > 0 : to.the gemdine
VH3-4%é,l) gﬁ%z%%ﬁ‘iﬁﬂﬁsféﬁ’nﬁél TS %g%ﬁg% Figure 4UU
showd & Qligdiigme dRtibopredictigrameinofithd pegliendermnfid0ibd kghience of
chain yarj reqi - antibody 8,10.3-CG idues. 21-
NO: 6%01%10%%1@ ggﬂhﬁ} n%&%?%ﬁaﬁlﬁf rs%’”&b%e"ndéélégggjg' ﬁﬁ%ﬁéﬁ ﬁfs?%gég ID NO:
Figuhre‘MWhﬁtm@_ mahna_' Ii@m?nbh_ ﬂfhifﬁﬁé_,gh?bmemamlo ! mﬁmmfmen?)ﬂl
a e region for anti .10.3- residues 20-
A R A e e
(S Ec? maligm_:chms):vzﬁqabsegi@igmeaai%@mmmf@mm- 1f)30hﬁ"SEQ ID
predicted. ami [ the light chai | ] or
antibody Qé.ﬁ%éﬁg(gg%sﬁ;%gy 2%)(1%8“% 81 f5 ?@g@@ i%@r?@ rrnline
V,012[885d¢qudiguec(SEDHED NQigotint {J0B4 bRdistedot¥reimidssaguence of
align ' ' id sequenc heav i
e el VSRR BRGNS eSS s ispo
302) tdiehegrterthecgutrdine VEHYL 2P, 7F 174 BistoneguenctSSEXCEID NO: 116).
116).




12 [0082] Figure 4YY shows an alignment of the predicted amino acid
sequence of the light chain variable region for antibody 8.10.3FG1

(residues 21-129 of SEQ ID NO:32) to the germline VKA27, J,c4

sequence (SEQ ID NO: 114). [0083] Figure 4ZZ shows an alignment of

the predicted amino acid sequence of §the heavy chain variable region for
antibody 8.10.3FG1 (residues 20-141 of SEQ ED NO: 98) to the germline
VH3-48, DH1-26, TH4b sequence (SEQ ID NO: 113). DETAILED
DESCHIPRoN @1 HE Shovis R rbsnmerhafdhe piediciehaminvacithiggasnce of
[0084]tktess @ﬂaﬁfw%ﬁieffegarhf‘a@m%@ﬂﬂfifo?ﬂlﬁ(}éaﬁﬂ'{%aif-ef 9f SEQ ID

used in_10 connection with the present invention shall'have the meanings

that ar Lot BaBIES0%HY Tnbdeser iR AR ESIDIN®elaA). Further,
unless[o0ss|wisegiae Uveshby € o iRidnfiBRUREIE PRSIRAAN AAGISECId sequence of

plyralities and plural terms shall include the singular. Genera
n

merBRiSAY GLaR FrHaSIEgion &ﬂ%ﬂé&b@%&h@qﬁ@@eﬁd@@?m 4k96SEQ ID

cultureNaoley whathbigteavinknyaan® opy;1 micrabisl o, He0 LS TPARG: 1
proteimnu leic acid_ chemistry and hybridizatigﬁ}gescr%(?;i%erein élrél 3)

those 0 FEOAINER AR aligamER o bihe poodisiet neninewidseaance of

technigues 0k tiRiproseBlsiapmsion A Esnesally Der(psmad a8 s iq m
conveﬁ .ngéilnethods W%JI known in_the art and as described in various
general andPhSr PSSR AR el BrisauracE e SHEP 29I 033 sed

thbougluessiheRipese aksgrsiticaligisHlessTihepisadRdisalng. éﬁ?sé(?\gence of
Samb;cg_%f}et al., M,oleculaggé:lomng: A Laborator%nual, 2d ed., Col

Spring HaBER 4857 A7 Wt S8 08 £ SpithegHrber (oridpes@d)y bifiof SEQ ID
AusubIet3) tE teamimlaovefs in NoleowarBipkegyeRERERHPRRRNG 5).
Associpb%sgfl?b%a%qgl@low a%e Antibodies; A Laboratory

Manua!, C8ld § PEOPL Y Bribepreditied smino-asis sequence of
N.Y.t(ﬂ%ﬁgh\l\ktﬂai_?azra?imt@m@@i&&%&ﬁiﬁd&?ﬁﬁ@?&@ﬂ%ﬁéﬁ%@ﬁ130 of SEQ ID
reactiqns urification.techniques are performed according to
rlﬁgnuﬁé[ﬁéﬁgs%g&ﬁgﬁ%?“ﬁ%oiﬁ%ﬂVH%m&eﬂ% R&art or as
descriftgs erdiigarbe Demenciailigsrsabirnicopraion MithoaRdiBuence of
Iaborqttﬁr)égroce ures an technigd es of, analytical chemistry, synthetic O

CREATE FABATIARIS CHEh FoF ARUPRCAUarSsrdrsmtysaesckifal SEQ

organic c
hereir[BrGws®) wethkgemlinny sHMIMDAY-USEHEb LagkeSSRAAS NO: 115).

hni d 13 for chemic heses, ch | analyses,
oharm LSt dr SR AR AR ABHOSR S IR BrgISIed Fommanid spauence of
Qégenlhe 106186 haTh &ﬁﬁﬂbﬁh@mm,&ﬁm@g&%ﬁ%éﬂms 9halkb&rSEQ
unaer '['O e [ne rolqQwin n S. e term
"polypéggl e" Segr’i:% %@gﬂgwggaﬁﬁﬁ?ﬁpﬁﬁ%%ﬁg%@témTr]ég’r}\ents
and p@¥Aseptidei auralé5B chevy il GetaensEho RelipepURa AR equence of

monoryeric or polymeric. J0088]. The term_ "isolated protein”, "isolated
i Beavarrp c(ilis Cl)JianggageﬁBeégp ?or antibody 9.14.£C-Ser (residues 20-135 of SEQ

polypep?i e
ID NO: 54) to the germline Vy53-11, Dy7-27, Ju4b sequence (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 V3-48, Dy1-26, Jydb sequence (SEQ ID NO: 113).



IS a protein, polypeptide or antibody that by virtue of its origin or source of
10derivation has one to four of the following: (1) is not associated with
naturally associated components that accompany it in its native state, (2)
is free of other proteins from the same species, (3) is expressed by a cell
from a different species, or (4) does nqpoccur in nature. Thus, a
polypeptide that is chemically synthesized or synthesized in a cellular
system different from the cell from which it naturally 15originates will be

"isolatddP$Hm ﬁ%ﬁ@ﬁ)ﬁ%ﬁ%ﬁé’@%ﬁ%@ﬁ@Pﬁ@rmf’eﬁ'ﬁ’-ﬁfﬁaﬁﬁ%é@%@me of
renderegbStsiefiataiagcrepRin BILATSAEHD ST HRRIGRY 21-129 of SEQ

isolation usmggs)roteln purification techniques well known in the art. [0089]

ExamphesNiPidiihie dosrammedes Ynddde dhssauonr o SEQIRNE) Hddhas
been affjody]PuFiiedeusrGR wah i3 @atnVbRE ;ﬁf@&'fé%@’a%ﬂ{d@ﬁ@%ﬂence of

20 synthesized bﬁ a hybridoma or other cell line in vitro, and a h

anti-M-ESReARYiShaY JarRls rretriatady %&%&%@eflﬂuaﬁ@%rof SEQ
polypepbideas 53y bstnaiahin Pusary3sadstantiadyih BEEQUSEY ID NO: 113).

"substantiall purlfled when at least about 60 to 75% of a sample exhibits

a singl4V968Ei e E GO Ha Shau S PR BENRRIRIdtS RdtetRd-ABYsEacid sequence of

25monginEHEtehAT HHEHIE eseipssaataty droe7nolyoeRtideRPaEIWIHSEQ ID
typlcale&ﬁ)]oor?@rlse about 50% 60% 70%, 80% or 90% W/W of a protein

sampl ﬁ%ﬁ%ﬂﬁ%ﬁ‘cﬁg‘gﬁ Zmﬁ‘%?@?é@&@@ﬁ%% pure.

. Proteinposgy orfioreagereiywiay ke dndieated By prodifbenefiibaaSsequence of
well kn% nin the art, such as polya rylamide, gel electrophoresis of a
& pRNSHE

proteinS&RFD, FORGWELEYS FSEMIE; é@@laoé%ﬁ e ErskiBeelulsshet SEQ
stainln@)he@&i@yltbl tesERIfed Yaowyn,iDLEel 3/, [68rs6qH@IBAYRQIESNO: 115).

higher [yt rovided hy using HPLC or_other means well
crvoven WORY oot g&ifi?é%ﬁa‘ﬁ %6@?1‘ fhemredicisrhapite agihesauence of
as usembergmdl@fﬁrsdﬁammbgae@meamwda@@mmmmﬁ@ma@a%nmorofSEQ D

sttt ek S G Y

sequerjoe6f) sEiareriiadiceds, aﬂﬁggmartt&af@ gidaﬁﬁé&a&m%%{cﬂ&queme of
amino g{:l Ion In other mbodiments, the ﬁments are at least 14, at

least 2 ?@Yi% 8§?$@n B & 3 Sroberemate 40ds> of SEQ
long. [QWBT]OTh’e)t@fﬁfﬂ'le %@hﬂm'@%mal%%mﬁdﬂmeﬂﬁ@mtg B NO: 115).

porton QPSR a HAGA A SHERAE ANEHIAEH ot PSS bGP sc sequence of
fc_ﬁmwmbeﬂlignarhm \(dﬂ&ﬂeeﬁgﬁdmrfdﬂ@ﬁ&ﬂ}i\ﬂ CEF00dgrsidady@3-130 of SEQ
polypelS et HE FRALES eltLerdaf SRR SER COSEALARH or
insetLigo0soHelRiining Wih sespechtolifemuarroatly@eedidibd amino acid sequence of
the heavy chain variable region for antibody 9.14.4-CG2 (residues 20-135 of SEQ
ID NO: 74) to the germline Vy3-11, Dyu7-27, 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, I3 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, Jydb sequence (SEQ ID NO: 116).




sequence. Analogs typically are at least 20 or 25 amino acids long,
preferably at least 50, 60, 70, 80, 90, 100, 150 or 200 amino acids long or
longer, and can often 15be as long as a full-length polypeptide. [0094] In
certain embodiments, amino acid substitutions of the antibody or
antigen-binding portion thereof are thd$e which: (1) reduce susceptibility
to proteolysis, (2) reduce susceptibility to oxidation, (3) alter binding

affinity, rnﬁ*g' RQts I r (4) confer or modify other .
physicgné?k?g?nica or Z%ng?n%%%%rgﬁ 55%%%)‘ 8? ?&% rgn%%%ég%%‘a@ Egyence of
includéhgdighiisheintemizbleasgon fcantitivdy hdr. th8 erdresadlyeo2aurBingf SEQ ID
peptidgise E d ley single or multi | i
REPSUFABRBIAT IO H9S STIDRATHANE 01 b

substitutions’(preferably conservativé amimho aci

made [AGRY n%@&lW@oﬁh@m@ aedjigmuenttteegihdinttdemintiaridfstygence of

. palypapti tside t ' ing. | cular contact

e e e e RS anatas om0

changEP s Bdttarfiecerirabineriétid sl of the/ pasehberpqennes (§Q 2D NO: 116).

replac t ap) ' I- | -sheet that
PRRARSLPURNI aehallihe S PRIalelE & 0 483 spauence of

makes up the immunoglcbulin binding doma occursin
sequethedight ghaiaptasiplele spsiendps estihodyy sShder (rekilueh ARt SrizESEQ ID

the pamt@saqu%&%&E;Hﬁ%%%9!%&@&&@9@%&_2%&%‘?9@%3’%0“'d not

be used in an anti-parallel [3-sheet, Examiples 0 ecognize

B8lypdPAZR] sddsHEaAR Brithessi analignerebeldhe tesstinted dumimRratédnsquence of
Structiiesang Melsulasils RENESICHRBRITL 540 HfdRe -'(18(1550f SEQID

and Company, New York (1984)); Introduction to Protein Structure

BrandtPaf@) o tsosending \parkdndPrir fsisl, ssevencer§BQYDNIR)]S).
and Theymgpn Bigtre MOEER.IRAA T AR oIS %I%Qﬁc%&f Q]Jlr%&g ra%?dc?%%ence of

herein by reference. [0096] Non-pepiide analogs are commonly use

the pHAFHgBbeha) AHaRlpyezion dou gatibraspRolibtiSer drrsidgen 2 1td 2WasSEQ ID
pkthetgmplat ' f -]R%p(% re termed
Wm@ %Qﬁ@%@ﬁnﬂ@%%‘??ﬂ@ SQ@%uchere, .1 Adv. t?r%?

"peptide mimetics" or :{'.'peptidomlmetlcs." Res.

15:29 100984 Vighes 4hE shevengeal smehoidhenoei)ted anihveamdsegyence of
J Mednehemy 3R 392518 RetiRiel %%%89@9@5%é??f?é'{hg%(sl%o-141 of SEQ

reference. Such compounds are often developed with the aid

comptt iR PRIdrtha geriine Vg3 B8 phud -Ainfetbsenuente SEQ I AY: 113).
| similaygg7gjerapguticaliyussivi Bﬁ@ﬂ%‘ﬁﬁl%@%ﬂﬁé‘ﬁ&%@éﬁ@%&%&? Ao sequence of

gauivalent, therapeutic or prophylactic effect. Generally, peptidomimetic

e stthedighiighaiminariable paeniim Puihpenidd 3-C G fssidepride- 1ASof SEQ
has a BeN®GhiashREYERIRIRPETN-9T Pﬂ%ﬁé&?&@ﬁl@b@i%}hﬁ‘ﬁh as a

human antibody, but have one or more peptide linkages optionally

replad98R) a g & i sbrsvsrigmligrmpeinf toreredistedaming acidisdqyence of

--Cl-183heavs [dRafaR4rtabtEHeidd 16F! 1$9.3: T i
--CH(CH éﬁg and -CﬁZSO-%Qég/ me%%%%%lﬁ?nsov@vn@ﬂ?ﬁ%dgﬁs 20-141 of SEQ

SysteRraiPsdnkirdhs serdine it Relirdd abidh stqueneEiQdD NO: 113).
38quUeOBOVitFa 20NN RTINS SAMEDREAE ﬁe@é{)éﬁimpi@iﬁesﬁuence of

L-lysine) maﬁ also be 20 used to generate more stable peptides. In

addititht iBhshainaaTiabisdesienp astikp ycdhdelial sreaduendy biGof SEQ ID
substartbs) ideicab s S0n SaHRNGRIATRIRY IpavGe gsfierated by
nn.

methods known in the art (Rizo and Gierasch, ev. Biochérn. 61:387

(199250082 rpBigiERHE O S eterbsreRs o dhapisiictsy amimegiideaentence of

cysteifie reaiduamprPaRBItiIB TS, intiamelesylan iyl c
which eychze the peptide. (00811 AN A Qe M orsEQ D
r’fﬁa&%ﬁm&m&p’%

HhtibddY otz g HloRuiat FEqUARPRREREINO: 116).

antibody for specific binding. See generally, Fundamental Immunology,
Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989)) (incorporated by
reference in its entirety for all purposes). Antigen-binding



30 portions may be produced by recombinant DNA techniques or by
enzymatic or chemical cleavage of intact antibodies. In some
embodiments, antigen-binding portions include Fab, Fab', F(ab")2, Fd, Fv,
dAb, and cornplementarity determining 16 region (CDR) fragments,
single-chain antibodies (scFv), chimenig antibodies, diabodies and
polypeptides that contain at least a portion of an antibody that is sufficient

to conf, Cifi ti binding to the polypeptide. [Q098] From .
e R R A i sequence of
variabléelighictmizovapabie tegivadionmBERIdyCDRBIRRAr&RRR, ARB9 of SEQ ID

coor O R T PNt
Immurl8italiigere $Z@istiovaitrdtintesno bt ireBiethesaiandidid 18§Tence of

Nt D R SR S8 R A e ddyimerse
is refelfedNtd: B Horthsegdanthinesiniedds Buh @t dlstiadagnibediS @IS NO: 113).

obtained from the hybridoma of the same number. For example,

monoclonal antibodyyk®,Srish ' 178 AbLAY
hybridoma 3.8.3. [0100] As used herein, a % Rﬁ%ﬁm

antiboDefirsidnigninid @epensiSic b aidhe VH and CH 1 domains; an Fv
fragment consists of the VL and VH domains of a single arm of an

antibot30%#d &ulabsfodignveint (AfaretidicabinatieiaiBd hinfbbhi 4189 used in

sis ) in, [0101] In some diments, the antibody is a
e B e R Al SR G s rappeigmmonty
foiin aundereteaiéby rtoiscofesdiiesy 2Ry hihkéierin e iha) enebesHIOMGequired

b ingl in chain, (Bird et at, Sgi 42:423-426

(Lot B Al e T R S Bl g sl nclude

(1988}hel pingutre. eﬁﬁtmd&ﬂbﬁmmﬂélanﬂzmdm arechabatiasvite, afdQechniques of,
: ST R : L ,

el e B e S 2 3 iy 2onetics

pairingiseprntein 26dthedisio sdtheinmiztrinmdayieidiaitot wieBYaEHEn are those

the dqm_ﬂ'%é%g%gd/\g%’%ogﬂgﬁ&%{ggedomams of another chain and

creating two antigen es. e.ad'.t,' Holliger P. et al., Proc. Natl.
Acad.[8€83) SAbOBahads 448 (ddaBnendifialjpkeRnd iteatioB tHchidfRrally

2:112]- spme embodiments, ane oy, more CDRs from an
antibo%y of théé %?v%rll)%]cj)}ﬁ %ﬁﬁ%%e?n%’&%é?aeﬁéa miSeA RSE e e hARd as
covaldlsicrihed dn vevialengsntvaaidenitonn spevifin vafthesies that spasifidalha
binds RO hodiments, t DR(s) may be incorpqrated
agpar%%ﬂi%eﬁatgrg r%%ﬁ?/%%e ?38@:?%3%&&3%%% i?fgl Hifoisrédigated. See,

anothegpclgpépick atdinlolandyElncogpat diebbravepyalenily 2d ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., (1989) and Ausubel

et al., Current Protocols in Molecular Biology, Greene Publishing Associates
(1992), and Harlow and Lane 4ntibodies: A 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 those well known and commonly used in the art. Standard techniques are used



[0102] In embodiments having one or more binding sites, the binding sites
may be identical to one another or may be different. 5[0103] As used
herein, the term "human antibody" means any antibody in which the
variable and constant domain sequences are human sequences. The term
encompasses antibodies with sequerdes derived from human genes, but
which have been changed, e.g. to decrease possible immunogenicity,
increa inity, elimipate cysteines thaf m ause undesirable folding,
etc. thS ta{?ﬁ’?’f%ﬂz gﬁfﬁ% k?’é#ﬁﬁ?% ééaﬁﬁ?ﬂﬁ%‘ff‘ lBERAsT Ry
in nonfhunmmajI%&vﬁuﬁhewghidmeameimﬁﬁgdaeﬁ@ not typical of human
cells. R@ss e red i | a variety of way

desorb T RATa B RSB B Ao derstood to

meanmmahﬁlﬁﬂﬂyﬁim@hnmnﬁfgses regions from two or more different

e e SRedncE e 4o more oL CORIASUSIT, v

CDRs fazgraisrivedd arygeplita anAogis\f G Srowitibeghenke anofedypeptide may be

embodiment e%‘eoch%S from more than one human anti-M-CSF
antlbogles are com |n¥181|n a chimeric antibody. For instance, a chimeric

antibof3088y dﬁmpnme“&@@ﬂ]pfmme‘iygﬁuteh@mﬁe@tfds’f BriMigslated antibody”
anti-M- CSF mlbOd%{y%rPi%CDRz t e I ht chain fasecond human

anti-M-CSEARtbad oY Po Wt’ﬁ"igl o L&Y Pinuce of
dfti- Mdeshtantibadynatditoe & rmas“dtmmt@ (Eavmmfaﬂmmydbmdeﬂmdally
from one or m re other a ti-M-CSF antlbo ies. Fur

hef
reglongssrﬁaytb derved Srt%l (TRt SUNALRS Wﬁt gg{nﬂ%\%eﬁ/ﬁfc%her
one ompmatraofithe ﬁmslawetalee;‘(b) s @exposseedrby are R Satiffesetifferent species,

huma |es Fra or anal 0 die

mmirSgs Racs RS B F R B s iy gymnosioed

skill mcms,yaﬁnefslltm/mgt ttwelulmcs}thga diﬁfus;mp&omdha eoll Brafewhdth it naturally
g"nooﬁgg a%a unc e‘Eml?a{tQ& fr&gme sts (%uT ]SLS St Lércfodnopﬁ)gl sC aﬁ protein

boundari ona omalns ructura unctiona
be 30 meymhedabyendmprhsmwhbr firee] e6tidRiently/ assantanal aoithponerits by

rably,
o B S SR e

computerized ‘comparison S are use otifs
or predifies] prExempiomfdmm.(@d anﬁlnjnﬁmmmm acanti-{N QS mﬁb@i@ﬁthat has

of kno unct thods t ‘15'¥1 Rr in ces
that fo ntoll}flfi{kﬁye ﬁnree ensmna?%tructure are n(‘%c))vc\)/?1 ggee cen
élal., SuithestzabBylslytrdona [OBET belltbnm /svifacend admmmnan ant1—M CSF
reson%%?d?s %ﬁggdkfé%%ﬁner% to an %ptlcal 5phenomenon that allows

for the ana real-time blospﬁgngflc Interactions by detection of

aIterat[@ﬂ%‘Ih pﬁomﬂmnnenlyaﬂpﬁnéamﬁﬁmi&ﬂamsﬁbspum’ammbﬁm&mmme
using gben%gAgl(gﬁE,lehg}%L% harm%ceg Bj sen eas ﬁonsso g U t ofa

Sweden an scatawa er descrl ons see
et at, AsmpRBiekhiHits 6&11@%66(@19963’ plﬂ]msqmdbl @happ]?ypﬁpnﬁammtem may be
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typically comprise about 50%, 60%, 70%, 80% or 90% 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 electrof)horesis 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.



[0107] The term "ICD" refers to the equilibrium dissociation constant of a
particular antibody-antigen interaction. 10108] The term "epitope" includes
any protein determinant capable of specific 15binding to an .
immunoglobulin or T-cell receptor or otherwise interacting with a molecule.
Epitopic determinants generally consi$tof chemically active su_rface
groupings of molecules such as amino acids or sugar side chains and

gener \Y; cific three dimensional structural characteristics, as )
well aiﬂg‘géiif%%%%?a% c%%?’énce%%%i%ﬁ%? pi?éb‘é%%@fﬁ& THifa5 0 grpolypeptide
"confollratlianad. idrimmtaeainaDepiiop e atibef-teendain Geftipte Ilﬁ&t_kgﬂgre) the
betwe .protein and the interacting molecule, (such as an antibody)
occurﬁér%gtg%ﬁé aong ﬁ%&ﬁﬁ ' %}ﬁi}gg G e%eﬁ??H@B%cﬁéﬁ?andn the
conformahitiehiplcspitope sheupnintslnfsotes antlaiiocents ARAESECARM IO Adhst 5, 6, 8

residu in that are separated from one another* An antibody
i o TR e B aeeions B a4 o
51 mNEastef@raiisass S00onh keast HsR redetablyl 50010 meagaids long.

bogl ts, ' M to. 500 pM. In other emhodiments, the KD is.
b R O B Nt Tt Tl & PR tha
to 10C°AIpYises Gtbrgresnbtiirhes mbiitenk ) iddnéitywesn ﬂ&ﬂcﬁﬁMftl@aJ&nﬂM-acid
o) desi ' tigen js,determined, it is possiple to
e O e R L speciti binding
g@scrﬁ@dm%ﬁelpdessnﬁahimmmmmmmab&mytheiﬁ]ﬁbmqm:SF.

e rati racterization of antibodies may elucidate .
o e B oAl R et scibiofci
possil§ibssiEsapeitivetytiseroedeetiboiethforshintioghe ﬁbﬁ@{%@courring

ito ] IS,i duct cross-co ition
e e e B e ey
the arlfiBtdieS0oRb 8tk %65 bifiihzPtortReOamtiperaciis ighgtuduggtgtxyhnq can often
oce (TN ing:pantikndi upon their cross-competition is
ggescrﬁ)ée%gi%?#t%%r?%?nﬁ%tﬁﬁfﬁ?%ﬂon No. WO 03/48731. [0109] As
used H¥, tecevisineotedimeotsakariinocadisid st tibeir eltheexittions or
foll RAona I = A Synthesis (2'd Edition,
S, Cap e A e RS nlo () S ermbiaey v
proteolysis, (2) reduce susceptibility to oxidation, (3) alter binding affinity for

forming protein complexes, or (4) confer or modify other physicochemical or

20  functional properties of such analo gs.' Analogs can include Various muteins of a
sequence other than the normally-occurring peptide sequence. For example, single
or multiple amino acid substitutions (preferably conservative amino acid
substitutions) may be made in the normally-occirring sequence, preferably in the
portion of the polypeptide outside the domain(s) forming intermolecular contacts.

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-parallel B-sheet that makes up the immunoglobulin
binding domain that occurs in the parent sequence, or disrupt other types of
secondary structure that characterizes the parent sequence. In general, glycine and

30  proline analogs would not be used in an anti-parallel B-sheet. Examples of
art-recognized polypeptide secondary and tertiary structures are described in

Proteins, Structures and Molecular Principles (Creighton, Ed., W. H. Freeman



10(1991)), which is incorporated herein by reference. [QllO] The term
"polynucleotide” as referred to herein means a polymeric for.m of
nucleotides of at least 10 bases in length, either ribonucleotides or
deoxynucleotides or a modified form of either type of nucleotide: The term
includes single and double stranded fofms. 15[0111]_ The term "|s_olated
polynucleotide” as used herein means a polynucleotide of genomic,

hetic qQrigi mbinatjon thereof, which by virtue of

15 orchep SHLAEY o By AL AL et o e s 8 € randen
three ainthd Filoagjregs( Gasined aasncimﬁgmwmwxﬁ;dﬁmr(?@m nd Thornton

[ ' ' " n nature,
R B b e
nature[(§963) dYes pryitiziecan dlmg@iwecaﬁmaﬂl}%@elﬁrﬂt%éﬁ%@l AeButiddinkiustry

"oli leotide.” d herein includes naturally occurring,

A R Ao 6 B e PP These typesof
non-nmnadbpfrﬁd:@uum;gmﬁgmmtéﬁﬁﬁdéﬂ&p}sﬁ@eﬁil@igﬁnqﬂ%%' AhenBtics.”

' 5 I IS ength of 200 bases or
Fover I A PR s ST st el Pk ipscandivoao2
preferab 2B vand &, di§ J1 B CIRmoB380 22901 beBRSyiRidaNgH incorporated

Oligo ' re usually single stranded, e.q. for primers an_d probes;

oL et SO BURBHE S andte e orss adihi e of

~ déhstrermiontefized erdacuitamhodtidgnn ubpiddesinfdie imve Bﬁ@ﬁrﬁ@ﬁﬂaﬁiy similar

30eit tisense oligonucleotides. [Q113] The term "naturally )

occu Pr%}réﬁ %@%@{Fgg&%&%ﬁsggﬂ@e%iﬁnﬂc ﬁ&lgé%]@ogkﬂﬁgﬂiﬁ %ISM@?%“&PWYIC
ribonuelieseiehed adtivectent. " Gakfidty npepadtidericsiss Rﬁbuﬁ%dt&@ﬂ@gbiﬁmlar toa
includ i ith. madified or substitut %su r groups and the

PR e e S G SN

oligonerkrietidesohegiagbsctivityasushasphinmihicatsh g sl Q&Q@lﬂﬂ@éﬁnom

osqh%@ , orodiselenoat hosph%roanl othioate,

gghos ora%ﬁi%g,égp%%%%%? ée % B %‘eﬁ) na(?1 jﬂ#%aﬁﬁé? ‘ét@% HLQ’P 1&ERe

et al., }qosiktingiof RESTMEDOSICHISS) ;-Slﬁi-ﬁf&kw,m}%%ﬂs{)ﬂ-(zﬁﬁng tlians),

106:60.HHAR84). 2Al luct Aci . 16:320 . Zon et at,

Anti-Cancer%ru’g %Igg%ﬁ)?@g ’(i&l “ASer dp, 6ﬁ§l§éﬁ_ e g the art.

Analo§y#ismatiosuktitiaiippodack qppo @ HIEHE aEds LI cITden N S8Guence with a

Univesity B¢ §§id%¥’t@1rys§tggl%% %.gg%]ﬂ)-.lysine in place of L-lysine) may also be’

20 used to generate more stable peptides. In addition, constrained peptides
comprising a consensus sequence or a substantially identical consensus sequence
variation may be generated by methods known in the art (Rizo and Gierasch, Ann.
Rev. Biochem. 61:387 (1992), incorporated herein by reference); for example, by
adding internal cysteine residues capable of forming intramolecular disulfide

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,
Fundamental Immunology, Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989))
(incorporated by reference in its entirety for all purposes). Antigen-binding

30  portions may be produced by recombinant DNA techniques or by enzymatic or
chemical cleavage of intact antibodies. In some embodiments, antigen-binding

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

i



10 U.S. Patent No. 5,151510; Uhlmann and Peyman, Chenzical Reviews
90:543 (1990), the disclosures of which are hereby incorporated by
reference. An oligonucleotide can include a label for detection, if desired.
[0114] "Operably linked" sequences include both expression control
sequences that are contiguous with thisgene of interest and expression
control sequences that 15act in trans or at a distance to control the gene
of interest. The term "expression control sequence” as used herein means

polynUERSH4E By dasaenin gl rhais aaihed esrsicine dimicmiibedies,

procesfiingdib ot BREREETER MWAIGIIRENAtS ERRE: FPHESEIRNAY that is
control S@hl%lréces include atjcggi:opr,iate transcription initiation, termination,

promoté & R arRinsiRgRR Abs molaperiitisy signals
such geegsicirandrRiraiRRIAIoRSIGHMNSHSBINR AR D ALEIARN HR avy chain
cyfoplasmic inRNA; sequences that enhance translation effimencgﬁ%e.,

§ ity CDR3 and

Kdzak"@bft a3 GmBLedls Gesioas i drifBAcERtofdiRas

and WiBA. dEhY aski SAEIHANELEHINRS S¢TdANEeRHPIRINARGEGHAMR JRABHMRWASh the
of such control sequences differs deg nding upon the host organism; in_
proka 1%1{?(;# gﬁﬂ%l GUERRES IRt GerisralyraEmake pest (National

rib:)sometiﬂuiﬁd 'Uﬁiﬁ'lt\ﬁhaﬂétﬂmmﬁﬂm $emRinR !UQ?‘%EWHQ?&BL%% J. Mol.
eulcar Ot , e I cont sequences include promoters an

e E B o Rl e Nt e B e G 1559).
imﬁ?ndﬁl‘:’}@]inm@é ﬂ&mzlimiw@ﬂmgﬁﬁéw@ﬁ%ﬁgﬁﬁ%dég _@_si&elsame asa
essential for.expressjon, a Ocessing, an an also_ Include a itiona
comp&ﬂ%ﬁglﬂ?ﬂ%g’ét%%&%ﬁééﬁ? aﬁiﬁ%é%%%?’#&d@%@elé%é pumber. For
sequeacaspsdifoisieivpal titibsey 381868 tha katd ABGiTdE, ey Bhevsiiihed from

as used herein ns a nucleic acid molecule capable of transporting
anothzwhﬂ ?é?égggto which it has been linked. In some embodiments,

the vefdb00 apiasmichdrein caddciraimiaubieaiandadibiNA fe@piiothat consists
ich itignal egments may be ligated. In some embodiments, )

ﬁ:ge SVeCtoF &nHaaé#a%%ic WWeP@?Yaﬁﬁ 1} EARRSLS GhiBR AR Ke domains of

ligated isitegkherviref geantidedin aahwedeib ifegimentowie YegIOW@iRe 341:544-546

capab&(zg(gg utonon,gouj? rqpliaation in a host cell into which they are
introduce ?)e?é’?sb%\gt% e %I?'glﬂ‘aving a bacterial origin of replication

and efjis@tial inasormatiabodiaions), ittty bogdimeiisHile ¥eEhody (scFv) in

(e.g., n nefgpi%)mal rﬁ}a malian vectors car%be 10 inte ggted@gggg )

genom@ B nosPELY HSSHHTDHIRMBH TS e bR war 2l sidaa

. Eplicatpalaiiniinkihttat dnblgahamen datedeers seftgle prutdischien. (Bird ef al,

capable of directing th ion nes to which they are operatiyel

ke GRS AT VTS PR £ hechbah dsafociol oA

vector83:GR75H5R8Y, (198Rer Siosonectatbodihits 1 bl BhtBedivs are diabodies, i.e.,

--recombei an Qotst %%I!ééor simply "t?st c%lé,)ég used herein, means a )

cell inf8 WhIcH 3 18t6 %Saﬁi‘g?%%é?é HMVdt 5P LS SEH TRIGHTCY! fisinste

shoulcdbiypeptidesthaih fbat igeg mbit@ntitast eadl skt tdwlswalt pidans between

rﬁ%t On‘!ﬁe 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



the particular subject cell but also the progeny of such a cell. Because
certain modifications may occur in succeeding generations due to either
mutation or . 20 environmental influences, such progeny may not, in fact,
be identical to the parent cell, but are still included within the scope of the
term "host cell" as used herein. [0117]l'The term "selectively hybridize"
referred to herein means to detectably and specifically bind.
Polynucieotides ol%%%%\cyfotides and fragments thereof in accordance

with this RGEhRSHR RithyBt R SevAlreilycnkel dp arathererlypeptide chain,
25hybudinatide andypasikdendiionsdfas minimize appreciable amounts of

detect inging t nspecific.nucleic acids. "High stringency” or =~
"hith@ﬁr%eg?'%Bﬁ%%‘E‘ﬁgt% VR R B e SHtrets Bingiing ites may
conditimnglasticabivrviie Hhethsk anehdisbyshaerbgrein. One example of

"nigh sringency” or "highly stringent” conditions js the incubation ofa .
pkglynjgiquﬁde V\ﬁfﬁsgélgfﬁgp’ ébe%?ﬁ% &M@%ﬂ Yeiffg#fes any antibody in which
polynitbiewtidsbiaaybeoasiineditonaisclid seitacars iehnas s MeYREANE: dRedm
hybridization buffer of 6X.SSPE or SSC, 50% foluiamide, 5X Denhardt's
reagent O ERAEH S ééb%‘ﬁl%eﬁ?m(bﬁsfpﬁmm% gResnbytpvhich
DNA dieabeivlitatigedienpes dkiieab4pdesiol Irmhbriverscilg) auesh s rinity,
twice \é@s%nge%t gtSC u%inaq a.\%\%sh buffer fg(ﬁ%sg' 0.5% SDS. See also
Sambrook 6t at suprs: pp 58 o%8Hst & doMIBge Nt B8 de@hce

it ntitgtnivothpassestentiointitddiesauicineetuene®marns o neraentefls, which

residugs when a first contiguous uence.is compared and aligned for
maximmﬂlr#{gggl %%éi%cé)ﬁéa o™y 033?2%1&%00&%%%@ jueices Fudbrdiggmay be
of seqpiepeesitientiadety pirisys, mxadebearibedbalstietch of at least about

nine nycleotid sually at least ahout, 18 nucleotides, more usually at
least oﬁ?fzﬁr?lijeégrgﬁdgs, fﬁ%gﬁ;ﬁ ?qé’aftséfﬁ%‘g IS JRRAGR AR bedy that

typicafyrapigieasgiabo ivAPtwodle atiskesjieepr efefiohiicat Rasicabavbdiment, one
48 e puclegtides. There a number of different algorithms

ggowrﬁr r%{ﬂ%(%eg gﬁ%v%e@#ﬂc%%r%ee&svee?%oﬁe rgﬁ%a]ﬁ &Bfé'gﬁb@égeﬂﬁgﬁ’@é‘ In another

identitgmbodimstinel of tiprtidRotickedeeiyudrions sdnhecamPAESBSRGhody. In

FAST [ Bestfit iC rams in,Wisconsin Package o

Versi(;%lj 01%?.%,8 egﬁceIS %gjg(gﬁggﬁeﬁr%lrpo hEE By &8%‘6??%38%?459.3%m1bod168

PASTAewhisbinedlinleshingrithmtibodraferiAdds2 antifdsd Adibody may

provid ' N ercent uence.idgntity of the reqi of the

best o%gtr%ig%rgtweer? t 8%5%%;} %gng 48t rg? %gﬁﬁéﬁ‘é‘é@l@’é‘éﬁa&sﬁl: antibody, a

RethddB e fsnmothd Bghe 8kat ¢Ta9R)oRé dnsam MethvidSSVehiRioly and a CDR3

132:185- (2 . Pearsop..Methods Enz 66;227-258 (1996);

Pearsﬁfﬁ.}t gﬁoﬁt%%%h%é)%%}f’\%mn %r%@%ﬁ%ﬁ%ﬁ?%ea&“ﬁ}'e %RS from the

refereheay)y chilbsmaytterdése sbioificnh def ankpatn eherd far SFaticadiass.

prograim.pr.algorithm are yused. For instance..percent sequence identity

between nlﬁ%%\g a%‘ge?é%r#erﬁ ee %an}laﬁteg%éfgr?ﬁ#%arﬁ&ﬁ ﬁ?@'ﬁﬂ%%F

defaubntiedivstéren(avhiochtbsiz erah6rand fieIRE AM faaiobfdtdhesseasingore
trix): liﬁmg‘ Gap.with its default parameters as provided in GCG

oo ,@13%T%erem %%%Jges

Version 6. corporated by reference.
[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



[0119] A reference to a nucleotide sequence encompasses its
complement 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. 30[0120] The
term "percent sequence identity” meai® a ratio, expressed as a percent of
the number of identical residues over the number of residues compared.

23 [Olgtll]uThe tﬁr "substantial similarity” or "substantial sequence
similarity “WReRs e%?%’&ﬁﬂ%?%@?&‘%ﬁ%?%ém%% frBefianihdethods

when tiptiteatilfy phigtete sediheARBroRERR HE SOtCRIA RIS R SRS cture are

with another nucleic acid (or its complementary strand), there is nucleotide
seque%%%waénr#?t?%ﬁ‘gﬁg 526616504 VRPN at least about 90%,
andl m&?ﬁgefé’ﬁmm ‘femﬁh@égphbﬁﬁ%e@ﬁﬂ@n&?‘,’@sﬁﬁ%’_ﬂ ﬁ&%ﬁf?{%@feﬂg% an optical
nycleqtide bases, as measur any well-known, algorithm of sequence
it oo RS e Ry o el Pives o moyasdons by
appliedeteqtioly pé plicketiotiveinerrotsuibsiantizd iides i hnaaRs SRl MR S for
peptid ences, | aligned, such as hy the programs
CAP S B AR AR SR B ionrareh s, Uopsala,
prcl>g raﬁmﬂfhami @gseaawa@om T5%For ﬂ@ﬂ@ed SﬁéStQﬂﬁﬁ)f igke E-&Ewoﬁ?@&rggy al., Ann,
at leasg, or 95!  identity, and more preferably at least 0,
8% & o e o2 S O RSRILIL EhodiMle et GRIS9L):
it ademssvid@neical difthfobyReongein SHES 113 BITIOOSROM S VSISTHABIORS A, Anal
"cons%rz%g;jg% a%@wgggic}fntgﬁ?ﬁjtlon is one in which an amino acid

ystituteéd by another"

residue Is sub amino acid residue having a side chain R
groupA07kintlee tma{iKal pefpyettiehd equilibhatgaisbidionnRiai o
generp!z ﬁ conservative amino acid substitution will not substantially

change t (é %}nétglﬁ% }b%plgreftlle%ﬁce) aé’%%tein. In cases where two or more
amind @di81208edeendepithiiel inoideacihpthetehy dnaseivai\@pable of specific

substifutions, th rcent uence identity may be adjusted upwardsto .
cgrreggt (t)gfi%ez)c%nqs%lr%% Psﬁ)r(g’élt%rrleo o tﬁ%ﬂs%ﬁg?l ?ﬁi%f’%&ﬂ%ﬁ%%ﬁ%mth a
this agjobenéant Bpitapslldatovwirtmth geeenfBkibinii@ BthebfalBrAotive surface

Pearsgd, MER AR MRLAIY s 47200 (R ramBEs ol groubs of

4 g
)
amino acl at have side chains with simila & Afjdggenerally

@nclud@!? @pmﬁq m@@mm@w@mﬁmééfmcm@mn aBdpecific charge
e o L ooy o e s
hainspitven pidiefihepomtsifinmmabtiyptepivaen Hmsiesidachaingeracting
e P A S RO
me_thiSﬁﬁi‘ﬁ@}C@@_ﬁ wmmmlmcanﬁiﬂmihmmgw tpspaiats of interaction
A N X0
another. An antibody is said to specifically bind an antigen when the dissociation
25  constantis <1 mM, 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 M. In other embodiments, the Ky, is between 1 pM 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



24 [0123] Alternatively, a conservative replacement is any change having

a positive value in the PAM250 log-likelihood matrix disclosed in Gonnet

et al., Science 256:1443-45 (1992), herein incorporated by reference. A
"moderately conservative" replacement is any change having a

nonnegative value in the 5 PAM250 la@-likelihood matrix. [0124]

Sequence identity for polypeptides, is typically measured using sequence
analysis software. Protein analysis software matches sequences using
measPEEBRtRRI A is theaipprsible paerouresitivslyvore awibtidies fordinding to the
other ifications, A i ' ' ' stitutions. Eor .
et A ST Sy calon stuis

can bddedianiiResirathaarmmetisies bbb uitb naunttbepragrainsatibodies
deterrgifg %&%ﬁdﬁﬁg@'%’aﬂﬁg&w%ﬁ%ﬁqﬁ%ﬁgdes %Srgeg%#g)?%tinning”

related polypepfides, such as homologous polypep . ren
specidddptigaharad waLthricrresenppbtionisidcarribachinfoinrttatiend. Patent
See, eAgplfefHanREsionPob/Rotypeptide sequences also can be

compared 15 using FASTA using default or recommended parameters,

see GOEUerdsiited hevamcthsdrorwicenrrsions) smisT acidsgudhsiTA2
and FASSTARNIRY 88w InenisaD dResC Rt RIS ) @%iss%%m% ™

regions of the best overlap between the 3uer and search Sequenhces

(Peardsfliffethod S b8 P83 B I Ed10Smares Aatmviarsifoadevidnd, Mass.
Biol. 1@2913}@%&&%@@%:&\5@!@@5&&%%1%%&9rithm when

compariﬂﬁ)a seguence of the invention to a database containing a large
numb&Pd e qtithiss@irant amekatids: parefesed inbesim prarss oghmmeric form

BLASE esnlesinls bloaieas tiasisssusin gefathearamgieis as spprlied
with the programs, See, e.g., Altschul et aL,J. Md. Biol. 215:403-410

(1990 eR¥ERHipaidss N rlardidicd fora o 2itherdypecy puotypyides[Fhosrm

The lengiided sakRepitg-seaufnsRe campared for homology will
ggner lly be at Jeast abqut 16 amino acid residues, usually at least about

re , Mot EERalyeL RsHRe BBtieo L st sed s merniagplynucleotide
aboutZgeasidise s, esrY cRIsi A @Re %?rﬁ)fﬁe?éﬂﬂ%ge%é@;@&mch by

searching a database containing sequences from a large number o
‘H{t%?

differe AR EIRQVtERS BlL RS se oantbarésalpipdbradimudgeiédridass one to
[0126}AecuebRIeMNithe teymaoakebepiciphalrdi sfarsdedncrporation

of anogtj%er molecyle in the antibady, In one embodiment, the label is a

detec @uﬁ% oVith hich dhsoispisted palhaselraside diademns demebire, (2)is.
afachsperablp inkely pepijdeyahoieind HoialasitnaherRMRARISGIRL B (3) does

marked avidin (e.g., streptavidin, containing a fluorescent marker or

enzyrﬁﬁ{iegﬁgﬁmﬁl%@ﬁ@% REAAT8Er 5GTISRES or colorimetric

methqds]2in anehene MipdimeRbtie 1 abale BefBaT KeeI68E BSturally occurring,
therape ticggﬁ. a drug conjygate or toxin. Various methods of Iabe?i,ng

polypdBBdIiTRe aycksorsterdked fnashstRxmetarely @ auyine apskepn-naturally
ExamptesihipbiisieicRoiine Bhdese) clgs i RO LIME S Ru il tide subset

E%“OWIg%%érally 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~usua11y single sﬁanded, 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



,» 1314 radioisotopes or radionuclides (e.g., 3H, 14C, I5N, 35§, 90y, 99Te,
111b 1251 fluorescent labels (e.g., FITC, rhodamine, Ihnt.hanlde
phosphors), enzymatic labels 10 (e.g., horseradish perox_ldasle,
0-galactosidase, luciferase, alkaline phosphatase_), cher_nllumlnescenF
markers, biotinyl groups, predetermingd polypeptide epitopes rt_aco_gnlzgd
by a secondary reporter (e.g., leucine zipper pair sequences, binding sites

ibadies, | hinding domains, epitope tags), magnetic

S T o P B Tt
! : (ebigictio B 1 kA B0 YR L s TGN,
é?ocgé%?éﬁilfglnzﬁggd?jncrisﬁl : vi?ﬁﬁgst'neﬁlghicin, doxorub%?\g,
daunorugﬁzln?gﬁﬁ/ rso}y%{lﬁﬁ?r%f%ﬁ SPRS _??ﬁﬁé{}%‘?ﬁﬂh?&?ﬁ%m,at%
actinoﬁﬂ?@?h&psemmm&pllatlewi&]d @u@@pgimipnlgﬁgr%%gg@;s%te’
t el ine, propranolol, al uro :
e R AR AP LSIENO  i
spacedeiinges. \lérﬁﬂxfd IE19Gt)s Soccastud gfogwﬂégi?nggz:ggg@gﬂ (3¢5] Stein
Th tihis spegifigation. and ¢ the w . : ] s
variat S s R B R e e Heigu s B 652
e oot Sl e oot B U AR,
and Character| zrgfﬁo n"ﬁf%&ég‘#o%ﬁa ?ﬁ‘évéma Wﬁ{nﬁ%ﬁgmgg 991));
' ' 1)10Bhdmtihadies P f PRIEY 2543
ﬁ?\?&fpj@h@??gg%? hﬁ%Magi-M-gSF nti%(}),?i’i?ﬁln soeme embodimen!t&s]i
human anti-M-CSF ar%%%od‘?egl are parrgo%egg Bﬁ@&?ﬁm}?ﬁﬁfg@ml%
-heliganuetastideviendni Ighed faddéntcritgse digiredne compr
Egnma[birf;}?n an 9 ﬁ%ﬁ;@ eglgttr},atctehst—;i r(géldggl%ro%uces human ol sequences
antib%cpggs. 26‘2%1 911%1 An_tabr:tt};;5 -8l§lga}nt|% Hﬂi;’?u ﬁé?ﬁ?@fiﬁggf@ﬁ@ e -
rgeneaoflaresss ey 1Qceibhces tha

;;;nup%p ;ﬁ%afgﬁwdé@ s&m&o?r@lgodime%ts compr'ising a ka}pga ossi
light chain, the %t ((:ghaln variable domain &H53L FieEey fﬁhﬁ ARy gxpression
humafPWIol seanareel/ py dsed @Finméms memeuad tlb 3chudndedtBatire

S OO L LR SR o e

V,L5/t5hex, Azt ABpve B BB xbrerecitatld inshle ppropimemiastiption

A SE R R BTSN W

Enbdunfiessisgtriendls shechansmlibing sidaniatin vathpriggsals; 2equchcs that

6,  stabilize cytoplasmic mRNA; sequences that enhance translation efficiency (i.e.,
Kozak consensus sequence); sequences that enhance protein stability; and when
desired, sequences that enhance protein secretion. The nature of such control
sequences differs depending upon the host organism; in prokaryotes, such contro]

25  sequences generally include promoter, ribosomal binding site, and transcription
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.



7, 8,9, or 10 amino acid substitutions relative to the germline amino acid
sequence. In some embodiments, one or more of those substitutions from
germline is in the CDR regions of the light chain. In some embodiments,
the amino acid substitutions relative to gemilime are at one or more of the
same positions as the 15substitutions2klative to germline in any one or
more of the VL of antibodies 252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41,

8.10.3 2 14.4, 8.10,3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,

8.10. 3@1251 Tty G3oG0F » 28 Bspddorous mgaks ppycleie seid mefeayde capable
9.14. %Sﬂm&:&rﬁr@@ncﬁhbﬁ:ﬁ:&eic BeilDt3-+iach 844 BEG LAk Q114 Grhe

For examtl)plg {,Bof the anti-M-CSFE antibody may contain one or 20

more amine Atid SUBSHRHIEHS AdHASEGe e JerHRHaT EowRIgiaadgd BNA loop

anubounyosahmhadﬁhmalmsa@gmmmmlmaamaﬁg@ﬁmﬂaﬁnents the
f%und %é)é e.VL of ntlb 2 whic ({hutlhz s the same VK gene as

antibody 8894 somg eecm UPREAts? %aem%%@w@ailsﬁ@%m the
more Mﬁ'ﬂhgme psstoresemtdditnbrasptbiiffesantaaligaiear ili®mous

refere tibody. 25[01 Ins mbodiments, amino acid changes

relatlv%%%%%ror% n{:- }(%ccur ﬁ%ne“gpﬁﬁo%%ﬁﬁ @%gﬁ%néa&?ﬁﬁh%‘ipwm

of thehdving abtbtediglspis 86rplidatod. and Jpﬁoﬂnﬁaﬁfﬁa}nﬁlﬂi’&ﬁ Yectors). In other

8103eF Z“%I:.F 9144&%57(3972 9.7.2C-Ser, 9.14.4C-Ser,

8.10. 38 LIPS, e sy %gcé‘%n%‘s? Hanmeliaa xesters)can be

gb4 mlam@brg%l mr;@aonsem Bifdet cBlILEp3rORMoR A ST b The hglst cell, and
14. the. cha sm t conservagive amino aci

subsé%#o@%t%s Catoeé;tlor?(%) rﬁﬁ%%ﬂlﬁg@mﬁo SREIN T &P si &isetors are

antiboupableroédnvgieg ifhe mapticuian pdgities b anschitheseceihagietyisinked.

chan I|n dis. 27 glutam te, one may substitute,
aspag[’ea%ﬁgjtgﬁé%p?gégﬁ?on rtr?lrlgefy n SRR gt §E§B§‘Qtf’>t/iiﬂBrY D afsimply,

to genmkneeisise Naetotei may substltute threonine for serine at that
sitiggy {gpN camlno aC|d tit ;p s are disgussed supra.
%13 |1%§0§%¥£°}1 FRent S#g %t élii‘lal COP R WU %ﬁﬁ JvReused herein,
anubaasaasaombm@swl;mhmmmﬁmammegmv&m@mgm&gé&guced It
amin of.the \/ 1= NO: 4 E
ID N%ﬁ%%{ %%q%%%@ ; tlﬁﬁ a(géﬁsk‘éilc%éaﬁmﬁ ’f%‘ ?Only
NO: 2bs, mmlar(sﬁ@tmemcbum;o&mpﬂdg@g@fE&MeﬂS)BSdQsa kertain
(SEQ ID N 9. 14 4 ID.NO: 28),
8.10.3 é%%ﬁ%%&%g‘b‘gﬁlﬁ %“lﬁff %l DL ‘t%“? cHlsr ampigyigy or
?g?oo sZY/inumatiSefiSEes) wﬂorﬁ@n& ﬂsaszﬁeSm fgﬁ(‘gd w@;agga ,the parent
1 EQ.ED NO..5 4
(S EQ%I g %’?'ét(%gg g%‘%@‘g@?“?gﬁ ?\igé ‘3?1? L5 é@“ﬁﬁd herein.
NO: 56, 1§]14WS@H(SE@6¢®VN@h2b8Mﬁe7’ ﬁaﬁﬁfe@ﬁ@ei‘arNﬁkaﬁg)to detectably
- 8.10. NO; 60 0.3FG1 ,
(SEO B RO Hog: T R eSS g tereot i
sequépe ¢rgingitip te m@n&oa $5]6{iveB; 1Bytoidieeconsrivitivedetii@s under
acid tal.of up to 3 non- conserv amino aci
RG0S AN ég d‘g !h ?%@%&?PBB?%‘S@ YRR fhgstectable

SUbStItUtIOﬂS In some em men S,

acid Séedisade mwmﬁbegmmmgomdshémmgmgndroftﬁlga1¢aaagaﬁt"
any o gk eI ARIDISISS celective hybridization conditions as known in

the art and discussed herein. One example of “high stringency” or “highly
stringent” conditions is the incubation of a polynucleotide with another

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



20101331 In some embodiments, the light chain of the anti-M-CSF

antibody comprises at least the light chain CDR1, CDR2 or CDR3 of a
germline or antibody sequence, as described herein. In another

embodiment, the light chain may comprise a CDR1, CDR2 or CDR3

regions of an antibody independentlyZ&lected from 252, 88, 100, 3.8.3,
2.7.3,1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 259.7,2,

9.7.20PBEX, B A Hybichetich 1ohderatle &%%QQ@%@%%@@; Eﬁ’wice

9.14.4-C132, 9. -CG4, 9.14.4-Ser, 9.7.2-Ser, et,

8.10.3%%%%? gt %ﬁ%’f}% W BEER S £ AXNIN A 1SR aS ¢k alste SEmbrook

than Ftehsepaiiamsnoaid substitutions and/or a total of three or

fewer pone onfﬁrvative“amino acid substitutions. In other embodiments,

tcl‘g light chain of tHe 30 RFFESHL eegrensrilslsaiitat imtisamtitextightabials acid
RI5cQRREONCIR heapsoent yrisiiaes wiep tly selected from |

the CPR1, GRR2 and CORS3 regions ofaééﬁ antibc?d%/gﬁ;a\%%ggcﬁéﬁegﬁgﬂ?e 18

variable région corr%lggl AR A ERITssRRId e 28 DfcbrenY boreionus

selectedfeone. SER 1EnRESE sbqBerlod i4bn B R fid R Sy fi4,,48, 52, 96
or 601&{? el ed by a ﬁé@lgic acid mole(tzgltj?e e%q(%%{%ﬁt@g 6r%Vge,{)?1$tretch of at
r 5

s.elecgedg from SEO B! &5 psyalyat IastabonB1G miclehtiddighizbaitually at
of thdegstiabb TSR antieotiyes) aybeaMpPESR 1he; 2.and CDR3 .
189005980 2 trlltl)lgfg\éjc mprisingmtjrale amino%%%e%%g%?%% ey fypically at
regiog ielected form 253158, autprsigrably atdeastiatmut 361484t BotOmicleotides.
9.7.21 nereatladn BubRrh fHif e i % YddetGiagL 8,10.3C-Ser
T oA e BN 5 g o

8.10.3: 7.2-002, 9.7.2-CG4, 9.14.4- CG2, 9.1
9.7.2%%%??&?%%%%3@?@@@@%’0.§%&S&@f~1@mlmie$ﬁ@ $Buences can

'NOSbacomparets) g FASB A2ar36; Adsifi®, HR; 013411n .
som@gdygé@%%ﬁ%gdegli tctrilaico'mpﬁ?&f%ﬂceﬁ%%rlﬁlg,%a&%én:\r%monsm
CDR3 regions of antibody 255 "8 -0 Ues Group GGAR 0 adBay Wisconsin,
18. 10 BES 9 Aoumich inoly®d 0.3, %z.&o%raggﬁng%gnﬁ%égg 43, prosides
8.10331%%@%9 3CG2,9.7.2-CG2, 9,7.2-004, 9.14.4-002, 9. 1 B
0.14.4-Or By BERF G R e o E A B BROH theDst Aietlapr
saigl@m%@wmm&avﬂmﬂeag@ﬁ@&ﬁ%dﬁ?%%?ﬁ?@%ﬁ RA53.08
amlr{@@@sj %%%g t}g_,ng,a dlqr Vé‘ot | of three or fewer non-consefva vg
amino acid substi dtloﬁsﬂ‘gﬁé%‘fa ﬂf%iéé@&%@@%@/}ymmmmms
embﬁmmmsz,&ﬁemmﬁlem@pmmbemcﬁm@f@!ﬁ?ﬁiﬂfgﬁyﬁnce

205 engeglad, human V113-1 1, V113-23, VH3-7, eréin
VH3-336,;%/ fﬁ?ﬁg&%r%r an an%},eﬁﬁ—%,h%ﬁlﬁﬁ SBFCifigh defhult Parimaters for a

partiRAtieudanboatimenooilneitvenianecthere in variable region is .
encaded Oy YARLLLDHT 27eHE, VH36-7/DH6?’1%%%%%%&M&W e identity
VH3-23/DH1-2610HZ, VITHRIT07 by Sniorinad usap PASIAIWith Néndisfault

-1 BPBMBER3S/ (OWid 3i1d HD1A and AR MOPYNBHAR/R %%@Qﬁ% /ﬁtm% or

V113q -1:3/3 \/H3-11/DH7-271IH4b, V113-48/D
or VAL R e BN BSAMES Hesion Gierin

25antinpgrRrEsH antidfecancantains one or more amino acid substitutions,
delagpigyor ) jons (additions) relative to the germline amino acid
seqquencg:: Iﬁbpgb%%lcleg %?%&af%ﬁ‘éﬂ%‘i‘} RESBTEpTEBeRRmAsedstite ¢torapprobminnless
contiisEEse pegifieds, B, Bréfeificd o A ubRid oilhabficld » it 8iar
iments,

mutatigesfrQ Hf& errnjine amino acid sequence. In some en?bocf

the m%tati%n(s areb%o%qégﬁigg% HiTRCSB RS Aol soentrredradhwith its

ger?ﬁmélﬁmmi@ra(ﬂcqgeqmnce. In some embodiments, the mutations are
30in tmgﬁR ﬁgip&ﬁlof the h§av chain. In some embodiments, the amino

acid changes are ma & at one BTG UHiYe BageRs a ratio, expressed as a

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



29 positions as the mutations from germline in any one or more of the VH
of antibodies 252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2IF,
9.14.4,8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2,
9.7.2-002, 9.7.2- CG4, 9.14.4-CG2, 9.14.4-004, 9.14.4-Ser, 9.7.2-Ser,
8.10,3-Set, 8.10.3-CG4, 5 8.10.3F023r 9.14.401. In other embodiments,
the amino acid changes are at one or more of the same positions but

inVO|\lelaﬂifferﬁ8ttéﬁlﬂta§mtﬂﬂﬁ@1iﬁﬁ%@gﬁ*speﬁﬁmgﬂg%%ﬁgﬁ%%f

embodiments, the heavy chain comprises an amino acl

variaDBUSFITRTY 19) o usteis i 25 Sesmenitbrrce £ mesis SrQwhen optBnally

10109H(SEQWER: NOrdMaid B3ILSER : ID.NQ: 18).
1.120.1@@5 . ID%NB(I).(?%%, vt (SE%%%N‘*&%?C@%%%%@&%Q Hibieic
NO: §65d( % I ORI BN o thare isgmoleptisicregBynee ideBt{SEDat least
15 Nebai)s 247, Bré®eB PN Do 0@ ' 0
9.14.4?g-s J5 gé éD ch)i:)d 54 ,%.18%3@%?%5@ ID %&5%?58@118?%%38? 25%,
(SECQ D/“f\%.‘ez%, .??29-%69‘2@8@1@2@4%@%%:)P@W?ES@@W{SEQ weitnown

70), AFSrAHAT Godnienda Nexitity) A 4AFAXINB D NINEY dB), a5 discugsed
| 9,14é£Set (SEQ ID NO: 82), 9.7.2-Ser (SEQ ID'NO" 86), 8.10'3-Ser (5E0

ID N&Y6) 8.10.3-CG4 (SEQ ID NO: 94), 8. 10.3F01 (SEQ ID NO: 98) or

9.14 W2 ERSIEPNIAE 103 Repaildb A HIBAARI- SAAUERGE IHAVRG ISR d that two

1%, 3,4,5,6,7,8,9, or 10 conservative amino acid substitutions‘and/or a

total DTS T o855 HBRR SRy A Hiws ot el Ashiy s pso srasenG@AP or
emb@HSTEFIT, ukiadheemiIcha W se SIBSIRIMARA SOAUERCE IR least
the b%wwrzg% o%;é?gg/CDRl to the end of the CDR3 of any oné of the

foregoin b ° (SESF1GR SR RISEARRE lene F%\r 944hrpequence
compiiseityhentienvic ghaferbBRLIGRB 28R GRIR3gemioNTAEAIRARY m
252, 88 lO%ng.B 3,2.7.3,1.120.1, 9.14.41, 258.10.3F, 9.7 2IF, 9 14 4, ]
8.10 57§ SUgOATRORE, Tesique RoSHIGnThY ate rotiidgntisad GEex by conservative

19.7. 24002, 42id. :60:u8l ok, AACGERAAO Bithi o bt St RulinS€ bone in which
8.10,3-Set, 8.10.%CG4, 8.10,3E01 or 9.14.401, or said CDR regions each
having Teed A erdes s bsited hy amotheraaing-acd sesidesdaning a side

amirtrha'u:\id(%rbﬁﬁt%@‘ﬁrﬁﬂﬁiv’@h@rﬁ@bﬂ'ﬁﬁﬁb&ﬁ%ﬂefg.‘ﬁvﬁﬁéﬂg@&q{&%@ﬁﬁ%?cﬁy). In
amino acid1305ubstitutions. 0138]. In some embodiments, the heavy chain

comBrea a LETRE BB R SRS tiatigaswilbaet apbyantallpchange the

antibidytieglipnassaicdessiiesine feivaaRt R 39 s Ganpiss b
DR1 and CDR2.regions of a germline sequence, or may comprise a
2 B5e A

DRTEnd CHRY G 1oart QUESET EACH? STOTHHUK e the percent

indepenoeantydeal@stathirboadiuast BeoMERMPESHG NGB LSRN 8 A hature
antiby selgzg d from 252 88 1(%%;.8.3, 273 1.120.1, 9.14.41,
81080y os PRIt Yeass jot mafing s adustien arg Welldmpwn to those of

8.10sB{I+ Seth Sat0). 8366 5%. FeadsGis MAbds HSABDHASHBEER31 (1994).
9.14,4-CG4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3F0L or
Tp?éso

9.14 4B RIS ot PE HH AR, & &iflsichadns pride simitan Repmical
22n apudpedyesaneieded jpalipatsibicd Sleria, ape B AlsR CARRESRIBR., and

CD nd.CD egions, each of which are independently selected from

a C@%@e‘iﬂ%’l ? %Eigf“#&‘d%%f% RESAIURS TSrRmEe RiGRMRS Mbrising

gnla .4 afadZZ | 6 é%e ?Afaﬂne:u%m%gm? 58, 62 66@’7%)'-:ﬂ%llll%gﬁE %? IeS%EShainS:

o0, S1B s Brodie o Byl DA slise eine ot gmIne, and

V(')* e glisinss hmwgcQMﬁE@ﬂf ﬁ@&bicﬁaﬁd%na%la@nﬁ&al@i?ﬁ ﬂ:éﬁi 9y or

1. nother.embodiment, the antibody comprises a 15light chain as )

e i %‘9%#3#3%%%%@&%%8% CeRssoyatie a0 acids

of amibssitwidrsglistiisition thkiheraydiecrvdeuisite, ghapdalaadfyrosine,

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



more cysteines in the antibody, which may be chemically reactive, to
another residue, such as, without limitation, alanine or serine. 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 awther 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 &MtbtdyAdsriatively meseRtire wpReHrubisranehioae hayisg apositive

a variapim e amadpaniD fis s ansnmainief AR RRan PSR Situs SR e
of cysteine residues and remaval of proteolytic sites may dg‘crease the
risk of 2nfy by Ehie), et Arpmsnayaind By sefrenasu Lin sredermtely

homogefigHif0ethestemelERing eri SURSHIEIRRSRIENRRIUMARS N the
asfgara ine- Igcme pairs, which form potential deamidation sites, by
ring?%@z% Irsiribelihaad BatEs. 30[0141] In some embodiments, the

C-termynetdysime e heannchal §-M-GSiEaapthesnehihg
invention isynot pgsent éLev‘e\%itlgC D.Aﬁﬁmfgtﬁﬁéal. Ciﬁlj\éﬁm, 6%(5): 585-95 1§ sedtience

(1994)§HL5 RO @Hin bEMTEh RO SR ATOMatRReR S2AA TS e iR pasures of
chainssghibeigniiditiedtoantiadiameiayRRNAaM NS MIP ARIgRRNi fications,

sequence. [0142] In one aspect, the invention relates tq inhibiting human

anti-MIBS NG RORTEHAFIA AR 8 qHbrliEkiPRRe S Srigitarted G contains
produgadhems badiad IEis Sane TatRMGeHRaNess 4SEQ IR AR Harameters,

the nucleic ac¢jds that encode the variable region of the heavy and light

chains B HECOIEL SEHBTAG AR SF SFHTRS Sesnss homedle s othisquence

monodigaaligniboeias] @Rty BSattdGodyBehtides, ubhl&0nbn sk polypeptides
8.10.3E, 9.7 g 9.14.4, 8.10.3 and 9.7.2. Additional variant antibodies

9.7.2cH88} EERCRESREGIeS0] QTEAUISHS BT RS1NesE 8 Vol brpepotgin gnd a mutein

10CG4h&dot 456652 29-GE G- Verdiod. §4. 410 ppfide S€fuchdéb 31SPEan be compared
8. 0.3-C.G4ﬁ3‘$#2rg:01 or9,. %401 could be made by methods known to,

e sKIFSEi 1188 GUBRL PTIBANRRI AR Riagternseefeipersion 6.1.
SEQUENMGERrHRMz biTWHKcBhsin WI) FASTA (e.g., FASTA2 and FASTAS3) provides

alignments and percent sequence identity of the regions of the best overlap
between the query and search sequences (Pearson, Methods Enzymol. 183:63-98
(1990); Pearson, Methods Mol. Biol. 132:185-219 (2000)). Another preferred

20  algorithm when comparing a sequence of the invention to a database containing a
large number of sequences from different organisms is the computer program
BLAST, especially blastp or tblastn, using default parameters, as supplied with the
programs. See, e.g., Altschul ef 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 organisms, it is preferable to

30  compare amino acid sequences.

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

another molecule in the antibody. In one embodiment, the label is a detectable
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marker, e.g., incorporation of a radiolabeled amino acid or attachment to a
polypeptide of biotinyl moieties that can be detected by marked avidin (e.g.,
streptavidin containing a fluorescent marker or enzymatic activity that can be
detected by optical or colorimetric methods). In another embodiment, the label or
marker can be therapeutic, e.g., a drug conjugate or toxin. Various methods of
labeling polypeptides and glycoproteins are known in the art and may be used.
Examples of labels for polypeptides include, but are not limited to, the following;:
radioisotopes or radionuclides (e.g., *H, C, BN, ¥, Py, #Tc, M, 12, 13 1I),
fluorescent labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels
(e.g., horseradish peroxidase, $-galactosidase, luciferase, alkaline phosphatase),
chemiluminescent markers, biotiny! groups, predetermined polypeptide epitopes
recognized by a secondary reporter (e.g., leucine zipper pair sequences, binding
sites for secondary antibodies, metal binding domains, epitope tags), magnetic
agents, such as gadolinium chelates, toxins such as pertussis toxin, taxol,
cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomyecin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin,
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D,
1-dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine,
propranolol, and puromyecin and analogs or homologs thereof. In some
embodiments, labels are attached by spacer armé of various lengths to reduce
potential steric hindrance.

[0127] Throughout this specification and claims, the word “comprise,” or
variations such as “comprises” or “comprising,” will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other

integer or group of integers.

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
immunizing a non-human transgenic animal, e.g., a rodent, whose genome
comprises human immunoglobulin genes so that the rodent produces human

antibodies.
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[0129] An: anti-M-CSF antibody of the invention can comprise a human kappa or
a human lamda light chain or an amino acid sequence derived therefrom. In some
embodiments comprising a kappa light chain, the light chain variable domain (V)
is encoded in part by a human V,012, V, L2, VL5, V,A27 or VB3 gene and a
11,732, 1,3, or J,4 gene. In particular embodiments of the invention, the light
chain variable domain is encoded by V, Q12/Jk3, V, L2/Jk3, V, 1.5/Jx3, V, L5/ k4,
VA27/ k4 or V,B3/Jk1 gene. .

[0130] In some embodiments, the Vi of the M-CSF antibody comprises one or
more amino acid substitutions relative to the germline amino acid sequence. In
some embodiinents, the V1, of the anti-M-~CSF antibody comprises 1, 2, 3, 4, 5, 6,
7,8, 9, or 10 amino acid substitutions relative to the germline amino acid
sequence. In some embodiments, one or more of those substitutions from germline
is in the CDR regions of the light chain. In some embodiments, the amino acid
substitutions relative to germline are at one or more of the same positions as the
substitutions relative to germline in any one or more of the Vi of antibodies 252,
88, 100, 3.8.3,2.7.3, 1.120.1, 9.14.4], 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 or
9.14.4G1. For example, the V, of the anti-M-CSF antibody may contain one or
more amino acid substitutions compared to germline found in the Vi, of antibody
88, and other amino acid substitutions compared to germline found in the Vi, of
antibody 252 which utilizes the same Vi gene as antibody 88. In some
embodiments, the amino acid changes are at one or more of the same positions but
involve a different mutation than in the reference antibody.

[0131] In some embodiments, amino acid changes relative to germline occur at
one or more of the same positions as in any of the Vi, of antibodies 252, 88, 100,
3.8.3,2.7.3,1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 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
the changes may represent conservative amino acid substitutions at such
position(s) relative to the amino acid in the reference antibody. For example, if a

particular position in one of these antibodies is changed relative to germline and is
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glutamate, one may substitute aspartate at that position. Similarly, if an amino acid
substitution compared to germline is serine, one may substitute threonine for serine
at that position. Conservative amino acid substitutions are discussed supra.

[0132] In some embodiments, the light chain of the human anti-M-CSF antibody
comprises the amino acid sequence that is the same as the amino acid sequence of
the V1. of antibody 252 (SEQ ID NO: 4), 88 (SEQ ID NO: 8), 100 (SEQ ID NO:
12), 3.8.3 (SEQ ID 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), 9.7.2IF (SEQ ID NO: 36),

'+ 9.14.4 (SEQ ID NO: 28), 8.10.3 (SEQ ID NO: 44), 9.7.2 (SEQ ID NO: 48),

9.1.2C-Ser (SEQ ID NO: 52), 9.14.4C-Ser (SEQ ID NO: 56), 8.10.3C-Ser (SEQ
ID NO: 60), 8.10.3-CG2 (SEQ ID NO: 60), 9.7.2-CG2 (SEQ ID NO: 52),
9.7.2-CG4 (SEQ ID NO: 52), 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 amino acid sequence having up to 1, 2, 3, 4, 5,
6,7, 8,9, or 10 conservative amino acid substitutions and/or a total of up to 3 non-
conservative amino acid substitutions. In some embodiments, the light chain
comprises the amino acid sequence from the beginning of the CDR1 to the end of
the CDR3 of any one of the foregoing antibodies.

[0133] In some embodiments, the light chain of the anti-M-CSF antibody
comprises at least the light chain CDR1, CDR2 or CDR3 of a germline or antibody .
sequence, as described herein. In another embodiment, the light chain may
comprise a CDR1, CDR2 or CDR3 regions of an antibody independently selected
from 252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3,
9.7.2,9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4,
9.14.4-CG2, 9.14.4-CG4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4,
8.10.3FG1 or 9.14.4G1, or CDR regioné 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
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



9.14.4-CG4 78 56 9.14.4-S er 82 27 28 9.14.4-G1 101 102 27 28
8.10.3F 29 30 31 32 8.10.3

10

15

20

25

30

28

of the Vy region selected from SEQ ID NOS: 4, 8, 12, 16, 20, 24, 28, 32, 36, 44,
48, 52, 56 or 60, or encoded by a nucleic acid molecule encoding the Vi region
selected from SEQ ID NOS: 3, 7, 11, 27, 31, 35, 43 or 47. The light chain of the
anti-M-CSF antibody may comprise the CDR1, CDR2 and CDR3 regions of an
antibody comprising the amino acid sequence of the V. region selected from 252,
88, 100, 3.8.3,2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3,9.7.2,
9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-
CG2, 9.14.4-CG4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 or
9.14.4G1 or SEQ ID NOS: 4, 8, 12, 16, 20, 24, 28, 32, 36, 44, 48, 52, 56 or 60.
[0134] In some embodiments, the light chain comprises the CDR1, 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-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 4

b4

- or less than 3 conservative amino acid substitutions and/or a total of three or fewer

non-conservative amino acid substitutions.

[0135] With regard to the heavy chain, in some embodiments, the variable region
of the heavy chain amino acid sequence is encoded in part by a human Vy3-11,
Vu3-23, Vu3-7, Vi1-18, Vu3-33, Vi3-48 gene and a Jg4, Ju6, Judb, or J56b gene.

- In a particular embodiment of the invention, the heavy chain variable region is
~ encoded by Vi3-11/Dg7-27/J46, Vi3-7/Dy6-13/7 14, Vu3-23/Dyl-26/Jy4, Vy3-

11/Dy7-27/Jy4, Vu3-33/Dyl1-26/Tu4, Vul-18/Dy4-23/Tyd, Vu3-11/Dy7-27/Tubb,
Vu3-48/Dyul-26/J34b, Vy3-11/Dy6-13/Tu6b, Vu3-11/Dy7-27/Tudb, Vy3-48/Dyl-
6/Ju4b, or Vy3-11/Dy6-13/Ju6b gene. In some embodiments, the Vi of the anti-
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
8,9,10, 11, 12, 13, 14, 15, 16, 17, or 18 mutations from the germline amino acid

sequence. In some embodiments, the mutation(s) are non-conservative

3

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
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positions as the mutations from germline in any one or more of the Vg of
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,
8.10.3,9.7.2, 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. In other embodiments, the amino acid changes are at one
or more of the same positions but involve a different mutation than in the reference
antibody.

[0136] In some embodiments, the heavy chain comprises an amino acid sequence
of the variable domain (Vy) of antibody 252 (SEQ ID NO: 2), 88 (SEQ ID NO: 6),
100 (SEQ ID NO: 10), 3.8.3 (SEQ ID NO: 14), 2.7.3 (SEQ. ID NO: 18), 1.120.1
(SEQ. ID NO: 22), 9.14.41 (SEQ ID NO: 26), 8.10.3F (SEQ ID NO: 30), 9.7.2IF
(SEQ ID NO: 34), 9.14.4 (SEQ ID NO: 38), 8.10.3 (SEQ ID NO: 30), 9.7.2 (SEQ
ID NO: 46), 9.7.2C-Ser (SEQ ID NO: 50), 9.14.4C-Ser (SEQ ID NO: 54),
8.10.3C-Ser (SEQ ID NO: 58), 8.10.3-CG2 (SEQ ID NO: 62),9.7.2-CG2 (SEQ ID
NO: 66), 9.7.2-CG4 (SEQ ID NO: 70), 9.14.4-CG2 (SEQ ID NO: 74), 9.14.4-CG4
(SEQ ID NO: 78), 9.14.4-Ser (SEQ ID NO: 82), 9.7.2-Ser (SEQ ID NO: 86),
8.10.3-Ser (SEQ ID NO: 90) 8.10.3-CG4 (SEQ ID NO: 94), 8.10.3FG1 (SEQID
NO: 98) or 9.14.4G1 (SEQ ID NO: 102), or said amino acid sequence having up to
1,2,3,4,5,6,7,8,9, or 10 conservative amino acid substitutions and/or a total of
up to 3 non-conservative amino acid substitutions. In some embodiments, the
heavy chain comprises the amino acid sequence from the beginning of the CDR1
to the end of the CDR3 of any one of the foregoing antibodies.

[0137] In some embodiments, the heavy chain comprises the heavy chain CDRI,
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-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
substitutions.

[0138] In some embodiments, the heavy chain comprises a germline or antibody

CDR3, as described above, of an antibody sequence as described herein, and may
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also comprise the CDR1 and CDR2 regions of a germline sequence, or may
comprise a CDR1 and CDR?2 of an antibody sequence, each of which are
independently selected from an antibody comprising a heavy chain of an antibody
selected from 252, 88, 100, 3.8.3,2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2IF, 9.14 4,
8.10.3,9.7.2, 9.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-
CG4, 9.14.4-CG2, 9.14.4-CGA4, 9.14.4-Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4,
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
CDR1 and CDR2 regions, each of which are independently selected from a CDR1
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 Vi region selected from SEQ ID NOS: 1, 5, 9, .
25,29, 33,37, 45,97 or 101. In another embodiment, the antibody comprises a
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
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
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. ,

[0141] In some 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
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and light chains of the anti-M-CSF antibodies may optionally include a signal
sequence.

[0142] In ons aspect, the invention relates to inhibiting human anti-M-CSF
monoclonal antibodies and the cell lines engineered to produce them. Table 1 lists
the éequenc¢ identifiers (SEQ ID NOS) of the nucleic acids that encode the
variable region of the heavy and light chains and the corresponding predicted
amino acid sequences for the monoclonal 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. Additiona] variant
antibodies 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 could be made by methods known to one skilled in the art.



any method known in the art. In general, the class and subclass of an
antibody 5may be determined using antibodies that are specific for a
particular class and subclass of antibody. Such antibodies are
commercially available. The class and subclass can be determined by
ELISA, or Western Blot as well as ots@r techniques. Alternatively, the
class and subclass may be determined by sequencing all or a portion of
the constant domains of the heavy and/or light chains of the antibodies, 10
comparing their amino acid sequences to the known amino acid
sequences of various class and subclas%hlefllmmunoglobullns and
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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, 109.7.2C-Ser, 9.14.4C-Ser, 8.10.3C-Ser, 8.10.3-002,
9.7.2-002, 9.7.2-CG4, 9.14.4- CO2, 9.14.4-004, 9.14.4-Ser, 9.7.2-Ser,
8.10.3-Ser, 8.10.3-004, 8.10.3FG1 or 9.14.4G1; (b) an antibody that
comprises a heavy chain variable région 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; (c) an antibody that comprises a
15light chain variable region having an amino acid sequence of SEQ 111)
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M-CSmihets Kibornd M- GoFakedy Fehe 4o &8st b 38ilsEn e tge- or an

pantibaey hinds o 'ﬂi&é‘fe%@ s b ahdnisl 08 MK ESFO%aMibbay 102 NEG and
1 X101 M, 1 X 10.12M or less. In certain embodiments, the KD 1S 1 pM

to 5005 1aGbiisERnIBediRTdEE4 FbREsss Wetthise RistTsiembedments, the
other eBRRMERASCING 198350°8B0RC Tl dtokitk i@ rkdbRl e#ibBHiffent, the antibody

embodiments, the KD is between 100 mM to 10 nM. In an even more .
prefer%%ﬁ%&&ﬁéﬂt, the antibody binds to 10 M-CSF with substantially
the same KD as_an antibody selected from 252, 88, 100, 3.8.3, 2.7.3,
1.120:230861¢5 208 W QSRAT G VEY 4 4, 8.10.3, 9.7.2, 9.7.2C-Ser,

iy (B8 oy by

Ser, 8,10,3:CG2, 9.7 2- CGA . |
PR PSDE AU ot fomonstme
8.10. AdBilspeQ@et 4o lecaleattiectpritfe rie doanemobodinieths tietintidyl-CSF

binds to M-CSF.wijth substantially the 15 same KD as an. anti .
oo ARBEE R 1S TR R s R 80 SR AR MERNH Hollowing the
an antientiyngelef thel fsocifRaRoRAt0DaB R:BrRinathe. §R@its Scletiivity for the
8.10.3F, 9.7. 9.14.4,8.10.3, 9,.7.2, 9.7.2C-Ser,.9.14.4C-Ser, .

o 10 AENEEE SRS IR R A AT HER T ngtamgg one may
23 4.4dSeinfiné. hrSeicd b dcSivitg. 1613 Gdet HIBFHICS; IS ARIApa cell
still another 20. preferred e iment, the antibody binds o0 M-CSE with
el e A e R s S e
variableniggioneng\ing mayadetamanidlsespeeitsas et GEQyDiNE Lod] pd]iferation
14, 18é 22 26Ei9t% 4, 38, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90,

94, 98 87‘%’65, or that comprises a light chain variable region having an
aminofatitbednenothef SHRQJIndD) the &;ﬂ-M-@SE@nﬁho@Sh@Qa Qcﬁsﬁ_ivity for M-
:%%’ 48C§%’ tggt ?sr a(_itqéellg’[ e}la%tgrenregrge}g% (3?%%1%9? 9&@&%%@%@@1@9@@@% some

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



M-CSF with substantially the same IC D 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 Vi. region of SEQ

NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 44, 48, 52, 56 or 60, or that comprises

a CDRS3, and may optionally 30 conip¥ise a CDR1 and/or CDR2, of a

heavy chain variable region having an amino acid sequence of the Vu

region.of SEQ ID NO;. 2, 6, 10, 14, 18,22,26,.30, 34, 38, 46, 50,.54, 58, ..
63 60T oA GE PPl Giap -G O THH Gine e telctivty
embodifithats)tiFd -G8 F MaGiskd pfutiddg $iE s dnlg m elissdciatib kueken i the art

some embodiments, the anti-M-CSF antibad s an kofrof 2.0 x 10-4 sd.

o o d P SRR AT AR DG APSEE Bt o R B A ohy tnine the
with a sgiffcaf2yOuxid W extakbib @ RACE) BLI8 Ay do\REA. IN some

embodiments, the ‘coif is 5substantially the same as an antibody
déscribéehtiBratipnsat NV aE ShEmtiped ReetertieddinnAnE? ME.SK ]
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,
9.14.40Kd] sTihs soyenEpng1eyBles @ humamenod]-6.3Hmagerlonal antibody that

9.14.4{d¢ 148 P d BokthybrcaShifh,/chonClofitded whh £hdRrbhEfhe same
8.10.3FG1 or 9.14.401. In some embodiments, the antibody binds to

M-CSERiteReLand(RsdindedmMne Samihy sanambnap behamattndpagiested from

(a) a CRBRJaRdoe sptonally pampaseat RIRG. andiorEP3240f 8.10.3,9.7.2,
heavy chain of an antlbodgl selected from 252, 88,100, 3.8.3,2.7.3

11920.9. 5624561, B 1ot6S e B ACeSEL, 8. ) FoGGR, 9.3, BGRCIGeR-CT4, 9.14.4-

9.14.485en $410.38G64501 £418¢8,992-8ef, 8.96)2.8/ £504.8FA 4G or
9.14.4-004, 9.1 4,4-Set, 9.7.2-Set, 8.10.3-Ser, 8.10.3°CG4, 158.10.3FG1

or 9.18461G}: () soaiboditshegrupiRasaijcaymphra secthieregieybaving an

CDR3 qpfindlighl sbgiedeemramanttbsgy. selected frong 252, 88386084 3836, 50, 54,
2.7.3,1.120.1, 9.14.41, 8.10.3F, 9.7 2IF, 9 144, 8.10.3, 9.7.2, 9.7.2C-Ser, |
0.14.48%47- 88080548 $1.536-969% PBRCE2; trrap-awibosly that eqyprises a

944. 41004 RatdArSBleIebitralvBe ArrSeloGdia. |
9.14.4(%?.14 I,I(’:l some 20 gmet%%ﬁ%‘rjlts%the arﬁ?gg&%/gb%w%gﬁgﬁ?gsﬁg%ﬁ 0:4.8,12,

substaiidf} e Zrié Kosr4ds 4h atibo Ay tHat S antbedy ek rprmaites both a

variabigeEQgionaiRViRRIE ARNRPAUSHRAUBTES ASERIDNE: arBiblOregion as
14, 18, 22, 26, 30, 34, 38, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90,

94, 98‘@?%%1&(‘{}1& comprises a light chain variable region having an

amino pAigspequeN 6@ crlRite Wieiithr 8n bdtibBd ¥ Birkth 143nS2ad6 efittope,

25 48, 52, 56 or 60; In_another preferred embodiment, the antibody binds

t80-CooERAtRs Jab BiaAingIy e Qo cXBR S IATdindme, A Sardhesame Ko an
CDR2 aandvmeg opiighadly ispiRR s aelRmand/af GRS, Bf shlighixhififent, one

variable region having an amino acid sequence of SEQ ED NO: 4, 8, 12,

16, 20289Ws ghesantai1-LSE antihodysod thminyentiop e Piad e dYhE SPiBKany

comprigguaGhtbRie il GhiRRePhR AV RS A MBI YRR RHIBBAY to bind to
having an aming acid sequence of SEQ ID NO: 2, 6, 10, 14, 18, 22, 26,

30, 34 M, Hihelessanigbodssis ahIerlp biadde MeCHP abthegange titye 28 the anti-
[0351] Nibe drnglimsbalfinimnand @iFseeiBien saiesab animnidvk epXo R UPednti-

to a M-CSFE can be determined by methods known in the art. The bindin

affinity dafr Heanthedirddasee é@m&%gtaa%wﬁm%%ma&h%?ﬂéﬂ%ﬁ at the
resonagnees (@, MMEIBYR AHRE Bihdsebmaale ThRoISSRCVISRIFIS:

can be measured by surface | . L. .
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

AnBiGies

oA

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



5 plasmon resonance. Preferably, the binding affinity and dissociation rate
is measured by surface plasmon resonance. More preferably, the binding
affinity and dissociation rate are measured using BIACORETh technology.
Example VI exemplifies a method for determining affinity constants of
anti-M-CSF monoclonal antibodies [35BIACOREThi technology. 10
Inhibition of M CSF Activity by Anti-M- CSF Antibody Inhibition of M CSF

i-M2 Starildnslaly S ets to c-fins receptor
and b events at flns In
the M %933 i T %‘m e §§ RN ShlBodies bind t
anti- M@ﬁammodgnaﬁmynan guiibethboliadaibleambevMir€aSunetibbgly binds

wholc bR STOMARSI S QAo o Eshy P B b BEES SRR, he

inhibitarirasAyiddseodeORDiNenk thef anddddyor pam%Mtnexerﬁm M, 1x 10"

|nh|b| Il pr |1I{ t|o with an IC50 of nq.more tha
prefe 3 fHar3 EB?(GTBH:’IW 0% re%r ra‘b 5) mé?esag)é) My In

x 10- Sj‘thaSemBaﬁimeﬂtb)tm &allipintitecati SOGapbajo I]n[mioﬂmmther embodiments,

embodiment, the IC50 y oc hape change a
iS no ra? ?H%EWGWM”BW?%M Iy nd %Q}g an‘boglm%%s %e &eglssg%een
preferam)yan ook hidan T mﬂ@?&i\zhdreqmeﬁétmdoeafbmhmmn ibelantbodshkinds to

sur r b|nd| ass IS o a
5 é‘%ggﬂ/ ’5?111% 59 Cﬁﬂ;}% D& mo?“léupre é%n@ f%?or]f?9 I\gg 100,
7. 0 X :BC&SM Bgammesl 10, 1%/4Bi8d1 V. E(,é?ﬁpﬁf? \aiiéds 8y1933, O B8says2C-Ser,
[0153 the t|- bodi hg i ionJnhibi )
mono ?é??a?a @aﬁ p’roll e%allztgcgﬂlh&rae}sspsg%% ?o@ﬁ}g%y%%%tb(}z’ 9.14.4
least 20094, mdmetlpﬂefeﬁabwm%,MB%S&O%l@B%CBQ%lBB‘RGY@w 8091, In

85%, 900/ 95% r3 10 A>com edt th eIl
absent&6 R{% Elry §]§1 (?’s % %}P{’%% t% hEéfles an % t{%s%n tially the
Eﬁodumngeﬂi@h&memmhndyﬂzmummﬂmmw ﬁtbm@ﬁadtghﬂwhmrmmarmm of

antibodies are prod g%dﬁplg 2#}1 n|2|rl1&ted1§ %g?%gqmﬂ CORISIAG 190 1

in its genon% some ora 2himmuno- b ¢ In"heaty chain and
light chdia.4cBWRIBE, MITCIF, aritigérB.10 8 |c9ré7fén%d 20Bedithbhy @ser, 8.10.3C-

AR R o otes At e S TR D A C R SIS

CA). A 3ther non-human animal that may be use ransgenic mouse
produ@eﬂbﬁéﬂe&ﬁ@&fﬂhﬂe&i&fk&—@ﬁiﬁ Pil@:ﬁé‘ﬁh ,0K9)14045G5] In still another

g R TGl R OUTaBeh HLE 18 SIECSE i FOUMPERIT 88 seme
and arégiafisienttihavp trse cotibusls prbehyotidmiSearizhls rien rhl@tlag an amino
Nature G el ce 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, 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 Vi 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 Vg 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.



7:13-21 (1994) and U.S. Patents 5,916,771, 5,939,598, 5,985,615,
5,998,209, 6,075,181, 6,091,001, 6,114,598, 6,130,364, 6,162,963 and
6,150,584. See also WO 91/10741, WO 94/02602, WO 66/34096, WO
96/33735, WO 98/16654, 15 WO 98/24893, WO 98/50433, WO 99/45031,
WO 99/53049, WO 00/09560, and WW® 00/037504. [0156] In another
aspect, the invention provides a method for making anti-MCSF antibodies

o e R A SO et R AT ke ATTGHLY (58 & gisociaton
M-C Stt@0Iantgeneritngieaen s dbeetsMICSRimaibadsingsae kyesiodsx 107 s
oo o AR RLETSL GRCOTRBEP Ty ROy 05 - Cog with a
Pate rﬁt&.@&él@lﬁdﬂ%lgﬁtm"slmmﬁodk_dﬁtq?ad um_mgmegﬁiwmfalgh; e kegllis
| and cell lIines, aerived 1ro 10S a| COWS, an .
R e GO
CICMstlactedéromasits 8an106, 3sed, 2. pRducodppdad #BISSHRAE, 9.7.2TF, 9.14.4,
b , fispring., The /61 l i
et o B g st AR S e L 3 P9 0002, 0.7.2-
transif@n@. ledhe G2o o UsImAN b 4eSop O JeDniel) RnefarS, 8.10.3-CG4,
bogli h - imal i | .
o e e AN e R s Ry B Bl s wien

tepertaibetaitially fhersanednibadasatitbde ierbteaptigenispe CHRApmd may

antibodies. In some embodiments,.the OMOUSETmM mice.contai
o R SRR B S AR CHRART & heavy (hE AR oo
introdsstticiadof-one 4R ASE 3BE. §EnRIhe, ddrfiyly atichdfetd0aTEfigial2IF, 9.14.4,

ioht QAL 2 DO AT N OO TS G L O 72

contallGahProsifraEn; alll éuHGa tdadligbt, AR Sdndti3 0 Sekei8ridesz @64,

., Nat etigs.15,146-156.(1 Green and Jakohovits, J..Ex
Riec SR8 1085, SRRV S L T g oo
are herelyriGERpoodtelghy cbidndime. 0 268 dd sesivetedirontidE 1831160, 3.8.3,
non-h n.animal ] 1 I ' I inal
that DR HD Gl To et e TR . 14.4C-
approdeh 8ai) 8xb§enuEiIg-I06i2s 9s7BHUGRRI TINELGH hédrelleidyPdi4.4-CG4,

il 9ReSITPMALE 13 l05Us, TR, PER.0T RIS 96365 969 O some

more genes; orié or more enes, a mu ¢onstant domain, an

28 conehmbardsteets) dheatint{prdfebaily ta Yt avotnststadtinibirthaseme ko as an
formed into struct for insertion into an animal. This approach is .

descri éa ﬁﬁglrg 2c{:%i |gn|lﬁri§§®a§wﬁ‘é ecn aﬁogargléfgge%o}a%aﬁ%g%énm no acid
5,569s826¢16a6SEXD 1D, B&3, 226, 18,6611, R 6252670228, 3%, 8@,681) 54, 58, 62, 66,
5,814 45.291,669, 5612, 421.367..5.789,215, and 5.643,763 .
here bﬁ?c%’rz)%’rg%ég%yécr)ége%ré%%%sga[é%s%ﬁ nﬁa%bo tglrsg%%zﬁ?ﬁtﬁgallrﬁv\éarﬂ% rlf3 fegion
providesmgreathmdnfo acih kéqy dnemei T BhiiOt-¢ SE ntliso ik 2428083 36, 44,

bodiments . non-human animals.are immunized 20.with a M:CSF :
i L s St

produstitmsvhstibtelyitookacingkce s aransblaty dhrtbeomtiprises meORusadl may
with myelomas to produce, ido S@ﬂg%n lejc acids .encoding th .
heavyo\én1 81}%%[ ¢ rBa]?rl?ss of adry aiﬂnﬁ[l%?)g% an ib%%%/iclﬁﬁll{ri%eraé%tvg%real%% %a?%gln having
Thesenaoiéio acidiscqreeschsEGHENTY Nayihe®réd UsiP18dnak)3es Knadis, 52,
to thos of 8l in 86,313 and 85 230eseriRPA e PRIBHIUAMIRDRS, of
amount of noh-human Séquence, I.e., 10
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,



humanize the antibody to reduce the immune response in humans [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 fAgment is the extracellular domain of
M-CSF. In some embodiments, the M-CSF fragment comprises at least

one epi of M-CSE. In er embadiments, the M-CSF antjgen s a cell

vt oIS orhs Gk PR RS eR R A AT S ShiBsdy o a
there M @iBifcat bacetdminedd ¢ mbtdidsdmiswihim VhBF dhtidgendiagaffinity can
M-CSF fusion pratein. M-CSF ified from natural sources usi

o R SRS e S R R e . by
[OlGlﬂMhﬂgRﬁAﬂﬂRﬁB‘F &vimals ggn Hhadadissnyi atieti cctdemvibe ndheued by surface

See, e.g., Harlow and Lane.Antibodies. A Labqratoty Manual, New Yark:
o e s B N el T S e e

animatssucbddsyrmice ceapdgsshee psgoatse plysregithdeasisl ) ohsdsmiiagdfinity and

known.in the art. See, e.q., Harl wand% and U.S. Patent
o oou TR AR e B R ORI Aoty FiGRiple 1
admirdsterplifieith arethdjufantderstimuedihsyrmonsaatsesimsh]-CSF monoclonal

Exempl juva |§%&>&m@ lete or incomplete Freund's adjuvant,
R]I3I %%%%dﬁump%g% €s) or IEW%nunostimulating complexes).

Rych Adianis M aselaciine MRS e Al ispersal by
sequ ardeposIt; or they may contain substances that
stimulgig e hostiecee stz lBYgrsthat are chemotactic for

macrophages and other components of the immune system. Preferably, if

a polyjpeptiple is bedageReRBOEALRT, tHehventicizpiisides hadiwe- MICSF antibody
involve two_qr more administrati the polypeptide, spread out over
sever S EINRIE G REIEIRE P Bted el IR SRR ets
monoglgatianidiedies. IMndaNIREEISHTivdneat, 20VPASEiIRMoman. In another
Antibodies and Antihody-Producing C ines [0162] After immunizati

3P FRTRAFO RO RESGl GG o ETEL Ao f SO Patic e Con
cells can berabisined Bo0RLING ARIMadnth@tibesedhiedimanis ag atedll-fibkferation
antibody-contajni erym is obtained from the animal by bleeding.or..
SacrESH e ERIR BIOT P LBAGHEHERP B HOES ASMACB BRI SIRIE
animafnbiaen aEn dalohs kiniediinen e hatiiddyredimivn lesefinhibits cell
or the antj-M-CSF antibodjes may be purified fro eru 63] In

come GG AT eh PR GR) b eRAEEl o Tore than 3

peepasethifon eelisoisntestd fbdpnmthadrertianized HiivaksAfiersured by a cell

immunization, the animal is sagcrificed and | e and/or splenic B

cells al?’é’?tﬂkﬁ%ﬂaﬁféﬁygaéwé‘ﬁ%ﬁfs% Hﬁ%% 1%3%3@%5 ﬁ‘?@ﬁ?&‘g%‘%%}’ gpgonocyte
not liniepktehdrgesiasiing tbanvwithaarre gertest, ipfefeliais] yhenmotetian 9.0 x 107
oncogenic virus, culfivating them under condiiqQns that select fo .
e G o B R R AT ol L priggher prefered embodiet,

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 ITI, 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.



mutating compounds, fusing them with an immortalized cell, e.g., a
myeloma cell, and inactivating a tumor suppressor gene. See, e.g.,
Harlow and Lane, supra. If fusion with myeloma cells is used, the
myeloma cells preferably do not secrete inununoglobulin polypeptides (a
non-secretory cell line). Immortalized8ells are 5 screened using M-CSF, a
portion thereof, or a cell expressing M-CSF. In a preferred embodiment,
SR SR
provided in WO .00/37504, incorporated herein by reference. [0164]
Anfi-l\/ﬁ%rl}!ugﬁ fgigdy-producing cells, e.g., hybridomas, are selected,
10clonggsand fyrthal-SorReRRA-iRs deniabie shadac et BaUtBmunizing a
robust growth, high antibody production and desirable antibody ~
chara®@HHissIHanRE ABPIRIRA AR HeIBIOMy samsratalbahmenan amenaep-
InsVIVOLIRMRERARY ARiRalk RNRAIS IAWAGK M- OYR %ﬁ%%yft% Bréferred
nude mice, or in cell culture in vitro, . Methods of selectlng, cloning and
expan@ifRPABFRIoHa s M-dWRINAEMAL S HEENOIEPbIATyrirm|fAhgenix Inc.,
art. [0$6ghbne orefeKagirsr Rorimeninthaiamunized sRimelis a transgenic mouse
non-human animal that expresses human mmuno&}l}obulln genes and the

spleniemduerd BrdMigdatrrd MeAgseriacedirimsetedmidhe same species as
the no akaNOR O SEMOre: Y afeERsirBRAIDEN st RIER rise large

animal is a XENOMOUSETm animal and 20 the myeloma cell line is a
AOn-sdRSTRTHRS Ay BvsRvRO b B BranorB et liehb rhsdulnrd gud are

the myRIRENCRIIBEsISREEEP NOG168h. SS&, @.9:, GXRMPIGL, (04694 Generics
Thus, in one embodiment, the inventiorplcﬁrovides methods of produci

cell I 1z LLORDERS HnBRAB AT Y BN B & HE A SRR,

directeg25, 1@ MdH0, 6omBriging dg) 4MBusuaing RN9H3UHN BN YRBSAC e also
animal described herein with M-CSF a?gortion of M-CSF or a cell or

tissueW@%&W&M%@ﬁﬂ(%%%er@ @ﬂ%g@ﬂ@gﬁﬁéﬁtma%@ﬁﬂ?

Ipmung (esgoageowbC8s0akiswEsiog BT Pves ytrS F029] &0 00/09560, and
transgenic animal; (d) immortalizing the B lymphocytes; (e) creating

individ5P YRS éSHal populations of the immortalized 30 B lymphocytes;

and (fyeesepningihntenpdalizee iBViiBRRYS SctOal HRITNEA F6: AUIBRE Yanti-M-
directed to M-CSF. 42 [0167] In another aspect, the invention provides
hybridSmAaEtHEP GRS R BAPRRBAR-SRLROSST-aHRBIRY, MR BHizfogagn-human
embodigRsbnibediMiIs A AER RMSA Ryiiid ot RgiHeser RaH AMVESF

In other embodiments, the hybridomas are produced in a non-human,
roh-mARIE L &8 SUUBFPIUCH-UC AREpR S iRing dhtdnethers S eHBRIAR fe above-
anothefifemindimeitt. tradwbritanas dmdaumnarpydvidanas. dil 68hbdified as

anothey preferred embodiment, a transgenic_animal is immunized with
eﬁ“ﬁ?&

M-CS SyELIS; BAIER8h A herphERFBioet 918 drectds agthods for

from aprianaiyZRM I 0BRGN A BR AadsiCITNDAILRImBQ@IUERE, derived from
antibodies specific for tEe desired antigen are identified. Polyadenylated

mRNAPHS AT aaqsg@g@ﬁg 1ISEL TR WRiRl DEtRRlRRRHBAA has been
23y Mefiase-eh WIIPBEHALERE-C4IE)48 be used to produce cloned transgenic

embryos, fetuses, and offspring. The *619 patent also describes the methods of

producing the fransgenic 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



performed using sense primers that anneal to variable region sequences,
e.g., degenerate primers that recognize most or all of the FR1 regions of
human heavy and light chain variable region genes and antisense primers
that anneal to constant or joining region sequences. cDNAs of the heavy
and light chain variable regions 15a@9then cloned and expressed in any
suitable host cell, e.g., a myeloma cell, as chimeric antibodies with

respediirfatmnRRGi b gl mergg@[g, n.an
oo et al., Proc até% %gze

K or X constant domains. See Babcook, J
USA &f%ﬁ%e&g B LAR ASH Ak b RbEOBYORNEReA O fith MEBFof the human

antibohkesynoayities: hed %@ﬁﬁ@%ﬁ%ﬁ? IRigd ﬁnso‘i!ﬁeiﬁélﬁﬁgéﬁ%r?b % Used

20[01 mbodlment phage display techniques can
to pro%ﬁ%@g%onﬁﬁ?ﬁ “Péﬁ@ﬁ BPENtibUedy alitwfvheyiambda light chain

affinitikz:der %@ﬁ&d%@fe@mdmtgfk@%ﬂsr SBEfIRIIESs glé I NEEERSAY
to |mnjgkt lize th J%from the immunized animal. R the primary

B cellsCay %‘gtft & Hrdded 4838508 &%@AWWI@IW%whWA@CIOSMCS
obtainefihich Bckikebtinspyral GprRRspIRENS, is used to prepare an

expre libtary, for e ple, a phage display library transfected into
E. conf‘ﬂ%@lre lila) %ﬁ’é&@%@%&‘%?%ﬁaﬁm@m@humm

TechriquemégtdbsiiidgenificadomialDioh Ay Iuman aaibod gﬁé %g]
ch LLbranIes are %1 cribed by Griffiths et at, EMBO J., 13:3245-32
??1994) I5SIE et ﬁ?ﬁ °‘é§?@§8%ﬁd%ﬁ@&ﬁ@ﬁ§%¥aﬂomm mimicked

12: YZBHE&ghMMmteiyoﬂiﬁﬂﬁ&cfﬁ@Ugéhéd@6&5% igsalifieg, 8§e or more Vi
produce blndlnqﬁafflnltgj of a desired magnitude for he antigen and th

DNA EReoding e Prodot EEESoMSHE RIS lie BHeHih g1 ?@@‘éﬁ@@?édmmd, and a

manlpammmﬂ@femﬁbwr@gﬁrﬁ%ﬂr@%%t RG-SR ?é/rm%{i into a
I|brar|es rrtmmyétaflso b%ﬁonstructed u,smi;l previously manipulated nucleotide

sequences ant sereaHel K Wb appERask sl desectpd Awer alia, in
kncodiify Retny Hos! HPASEEINS, 548, mes%@ee@b/ §l&%‘l?ﬂs0§ Ysepbio

orm e librar 70] Thé phage |
A NG R T S T SR

M- cgﬂﬁﬁdiﬁe&d@ﬁ@mmm@f&ww@%{mg eapRIERRiate clone.

Furth of screenin n increase affinit of the original antibody
isolatgfc} %1?% it} an&ﬁ@%&é@%fnt‘f?élﬁwa Fﬁﬁ?&ﬁﬂ%@?ﬂ/ﬁﬂd@ﬁk@@hﬁmmmd
prodintia-fisiantibotitd: QB Bonribeeidimenty alerad A RRAHME Y thmunized
thybrlq‘ﬁ EJPO ouse h brld as described above. In other

embo f\f}}?é e&‘oe}’h PZ’%@&E&%M% Renditinnathateermis gatibody
specigsdugivas Mbﬁﬂlﬁﬁmﬁigmmmﬂ&a@édqﬂﬁﬁﬁhyhﬁﬂﬂme Fused with
emb nt the hr\égrldo e humap hybridomas. Nucleic Acids,

Vectord: Host CoR iy g’?&iﬂﬁ%ﬁ?&@fﬁ@&é%ﬂ%&%ﬁﬂﬂb@m@d light
NuCI@i@%ldﬁé{ﬂhﬁﬁ]M’F(éSbTEﬁ&bﬁd@@iﬂﬁ&ﬁe@i@@@@%&ﬁasﬁ?égﬂﬁ@é‘fc acids are

acid %ggeé Ie encodle%% tl-ggC{‘SEISntlbodles In some embodiments,

different n C e| (,féll 1) echniques 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 humans
[0160] In some embodiments, the M-CSF antigen is isolated and/or purified
M-CSF. In a preferred embodiment, the M-CSF antigen is human M-CSF. In
some embodiments, the M-CSF antigen is a fragment of M-CSF. In some

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

other embodiments, the M-CSF antigen is a cell that expresses or overexpresses M-



encode a heavy chain and a light chain of an anti-M-CSF immunoglobulin.

In other embodiments, the same nucleic acid molecule encodes a heavy
chain an a 20 light chain of an anti-M-CSF immunoglobulin. In one
embodiment, the nucleic acid encodes a M-CSF antibody of the invention.
[0173] In some embodiments, the ndéleic acid molecule encoding the

variable domain of the light chain comprises a human V, L5, 012, L2, B3,

A27 and a Ai, SC, JK3,.or JK4 gene. 25[Q174] In some .
o B e S b R b Embediments
an antirdva€ISBegtigacé caMyCEingdoR pRtdins, [6-CSB, @ndeHrified from
mutaions ffam.he germiins, aming acid sequence In.spme mbodiments .y,
the nucleic acid molecufe comprises a nucleotide sequence that encodes :
a VL amiabkcid sequence comprising 1, 2, 3, 4,5, 6,7, 8,9, or 10
non-cpRavalive AN acith substiulons 200don 4 848 3w in the art. See
ron-conservaiive subatitutions compared to gennline sequence. - ' ’
Substitgtidtmlmeayphd innbedgiiRdeyioh ativedtamddnnkieion Y akirCtid Spring

const }gc%rp?ei:ns' fﬁ%lﬁéﬂ%&%ﬂ eﬁ%%ﬁg%@eﬂg%—h%%%ﬁlﬁgiguch as mice
molecule encodes & VL amino aC|8rsequence gomprlsmg one or more ’
varianmesscshepargdats, gégs iatls end docethat welidenticaintththat. See, e.g.,

T

59. 14t MVGES1B A0ig@ Bar1Bin (18RI 1047, 2d3 @ 2nt0 Y sPix@Gate the immune

9.14.4- 9. < 9 z 2= 8.10.3-Ser,8,10.3-004, ..
o 10.APRY S oLt PR SR Eltnat conffett R visyee Brdiad' acjuvany,
moled¥IBemoudoyyhdipepidesd erd SN Cichmunatms dimpeverplexeap  Such

T R

embolfieabdepotife oniblesormi¢ontaiscuibstmers ibes stimublbotidchesdossaeste

e R L et LTSS LBy

NO: 19jteny. Prefeebly, N pRlypaptideis YeEQadmind a4y, thd anmugacon

ceq R R e SRS s a0 L DS sl forosd o
9.7.20v8es(BEOWeet®: Eaynmicd sxesplifierombtivd faq)r@lagigeseM-CSF
(SEQABI{H%&%E hQes i B‘gg’iﬁs 2 e /-2-CG2 (SEQ ID NO:

52), 9.7.2-004 ID NO: 52), 9.14.4 ID NO: 56), 9.14.4-CG4

29EQ LM oh b U ABERES AR NP2 8 Rin 2B TREQ 1D NO:
48), 8.10.3-Ser (SEQ ID NO: 44), 8.10.3-CG4 (SEOQ 20 1D NO: 60)

8.10.364%R { SE¢P MR uRZR 869 okl QlikERith NP 20fi feRO4HBPodies and/or
thereof. In some emhodiments, saidﬁgo,rtion comprises at least the CDR2

regioffiPSdHRretisRE R SaRRe RGmELERIE R BiR B Bt smgodiments,

sequentEMEUYF lighibeagiadatdiRmgfssaithantibagiedropmaembrsdiBiesiseding or
said portipn is a contiguousgortion comprising CDR1-CDR3. 25&(_)178 In
some BFALHRH St enimRAh L T oL Mol b dtisedieingd Batyihe 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



sequence that encodes the light chain amino acid sequence of one of
SEQ ED 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] In 4bme embodiments, the nucleic acid
molecule encodes a VL amino acid sequence that is at least 70%, 75%,
80%111%%0{0111%9%11?0 % s?%n%%f{&ﬂr\&%ﬁ%ﬂﬁﬁﬂﬂ&?ﬂﬁ&@d\&lﬂ@gpa% loma cell,
sequence shown’in Figure i rto a VL amino acid 45 sequences of any
one ehainistymgBAsRr FOPPRB®B, 2R3 St 22 Harlawanghapgpupra. If
9.7.240 9,3, 9.l i ok Ryt CeBE br S Ar3aS Bhot secrete
o 1o ot Ay §.7.2:004, s SR
9.7. 2nBemegkialisgolsrroiBieons, Buoareerycoll ingd1 Innmarialinndorells are
cid sequence.of Sankone, ob kR dRNP % &iildmtbishl RECRE. 3
o AT sRa ’ P

ucteic acid molecules of the inveniion include

 nuclgitsfesidd enhadjmiatzEhaimeisehigiasningrigentiosmaribrag saname-linked
thos?ﬁ%@?&ﬁf@@z&? & QUSRS ARIRBAUENCEELACEINI PEIIA screening

chain amino acid sequence of SEQ ID NOS: 4, 8, 12, 16, 20, 24, 28, 32,
36, 4i4 pteyiged 56 Wib00/67 804 nssmprraighherim Y kEreRsd

1053@}1%51[? ﬁ%@—é@ﬁ'&%&ﬂpﬂ&d&&é&elﬁ?e@ BYBHddBRE Odrselected,
er embo

anot Iment, the nucleiC acid encodes a full-length "%Srf chain of

14n anlivedyend|&utbarerncned faglesiably gharaeteristics, peiagng soppst growth,

8.10. 356 Ufitday bttt At dedirdbi M@bﬁfrﬂ%ﬂa@t@&@ﬁ[ as discussed
8.10.3C-Ser, 8.10.3-CG2, 9.7.2-CG2, 9.7.2-CG4, 9.14.4-CG2,

9.14 fintheubg ow. Hsbridpmas. cuy bg epandsd i 5iya (RSREsng o gEpys, n

or 9.14:404, ﬁ&%@lg&bhﬁmw@%{é{ﬁgégﬁﬁﬁ&@&%ﬁ%ﬁ%ﬂb@ﬂ@@l@&@ﬁ@ina
ID NOS: 4, 8, 12, 16, 20, 24, 28, 32, 36, 44, 48, 52, 56 or 60 and a

consiMstiredsion srectigh: elning ond wpRBENYBRANTAM 'S WeHdmayn to those

Rurther 1, £if acigdaay comprise the light chain nucleotide
sequence of SEQ ID NOS: 3, 7, 11, 27, 31, 35, 43 or 47 and the

nuclei9d@lselue REdarRberkpdirgnio i ARTRERZH SRRl At #RaRyhyrign animal
nuclejpeig raolacis aneraing alishiishalngomptisespanwaioniddididsed to a

In another preferred embodiment, the nucleic acid molecule encodes the

variabrdenmnslblinseiraa e sTma RAdichst CompRYsaTigRl/f a more

1-18, 333t b @ e theOnn(:I8E SEAMENCE RERGRIVERETativas] and
therefrom. In various 25 embodiments, the nucleic acid molecule

AWmphsessiRmAsAMLY B RRATRSCAIIADAGRHY HREE HifB AsERore

gene ;3 ARl Amchg8RE o MR dAUihed§ BRNE3NLGE BINARH 4.,
gene; a human VH 3-11 gene, a human D117-27 gene and a human J114

geneE&#upAAh VH 3-11 gene, a human DH 7-27 gene and a human 46

gene; gy gynanpyk i%r%ﬁ&&ﬂse&ﬂéim%ﬂe%vén%@gﬁmeg AdMHa8 Hidducing a
gene; a human VH 30 3-7 gene, a human D116-1 eyc%!ene and a human

JH4 gtidine Hashproduses famennmanaeiansh antibedysne Lpmugthhrarof directed

251148 9LRPRRHPANYLS 380 HHAERuMEN 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 lymphocytes to identify an
antibody directed to M-CSF.



D11-26 gene, and a human JH4h gene, a human VH3-11 gene, a human
DH6-13 gene, and a human J146b gene, or a sequence derived from the
human genes. [0182] In some embodiments, the nucleic acid molecule
encodes an amino acid sequence comprising 1, 2, 3,4, 5,6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17 or 18 mutadidns compared to the germline amino
acid sequence of the human V, D or J genes. In some embodiments, said

mutat] re.in the VH region, In.some embodiments, said mutations,are
i ol CIS TRt Er E SN G RS (RO RARTRS ANpIOGGCS an
moleduimeanaoied -GI%F antiborky afiniagpeciet red tatiortircemyphedd/boidomas are
genilline sequence that are identical fo 10aming acid mutations found. in
B B, A RSB ol S e BMR ReBbhdomas are
9.14 .4to8utod3k ahonZhk@l hdn-Bnbdss, Petids Uil 63k, hdep 4AGTSBepoats, cattle
. 8.10.3C;Ser, 8.10.3-002, 9.7.2-002, 9.7.2-CG4, 9.14.4-002, 9.14.4-004

o514 P Bt et dd B hmiLis Rt fyRedonas
some[6ird@8hdidnentsththreprafietsid amblodnneds s atalemshit pednaahin drapichized with

mutat compared.to the germline sequenc hat are identical 1o
least W(eéeglésfﬁlno aci erlésut%ﬁdngﬁ%&n(g %C%R%%ﬁtsﬁg%%g%es-ﬂg{%as &a&daéom an
monoiiomahenetibcadisesnio t8zhih ashiedeviboedicsntsotheing ceibadies specific for

e 5 R W B RS S P
NO: T o0 Lo 1D N 22y B 14 4L (R NG ey B
(seQS B AR PR R o
8.10.31¢8E@r 1B NONSO}hek TeRoSHEAR HpNOT dbpf3tR PRI1Segi(BE QFf @ heavy
0), 9,14.4C- SEQ 1D NO.. .10.3C- . X
o, 10 PRSI RAE Rt S o it nge) o consan
(SEQJDjditing ®gidn dequo@22 STBEAS i Hohd)y anddighChaitSagRE regions
£ 78), 9.14. SEQ |D.NO; et -
25%.ﬁéﬁfé@%ﬁ%ﬁéﬁ?%ﬁﬁ%%%a%%ﬁg%jﬁ{ﬁ%%’a%@@sw b
(SEQ dmitNDiced ) 4 With G SEQe BuNOndg2budin saitkvot tegiess, such as the
having consgryative; amino acid mutations andiopaolay of Eree pr SeWe .
non-conservative amino aci SU%StItUtIOFIS. In various enibodiments the
sequediceieScbHEANE BrfdRe OBR hergionizicorefertdshpr efoRBoe glori M-CSF
all thr%%t%?&e?%%jﬁ?%%%%ﬁ!ﬁé‘@&ﬁ&ﬁ@%@&%‘ﬁ%@ﬁb@%«% DR3, or

the entire regl n some embodiments, the nucleic acid .
2éblec[#69dmbnigestheh embpdinaéntnpbigstileptayjicchgubacanbe deedtireprovide

amin id. n f.0 3 : ,
e
some Prefawdacsombutinebmepethanacibic wuidasrsiayitcioomprbes e B cells
5leastg norfi f the heavy chaj % ;

5.5, 280 RN L e IOy Boh By ase

. encodemithe ofDNioiha GRRE e Al thteinaDiRmeBicel, ogaderived from

ntig region | Lljﬁy - I ' ts;

T e A Lol P BGLEPIE YRR By
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



10 acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 97%,
98% or 99% identical to the Vu amino acid sequences shown in Figure 4
or to a Vu amino acid sequence of any one of 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. Nucleic acid molecules of thé3nvention include nucleic acids that
hybridize under highly stringent conditions 15such as those described

above, to a nucleotide se he heav aming

ST EE AR 4 s AP P L5508 SbA g PAAUI S ysine
58, 6r&6 o€y Tdanipul8Rd36)chéntlié, séauandﬂand teaddnad the sincikotigkhion. In
sequence 0S: 1 5 25 29 45, 97 or 101 O 7

anoth&7 &m Obgée r(r%lé%k[‘ %nﬁlo,l% aC| 3%%(? Sht cziflu]f’lglen vy ]tgy %%?Rhed or
of an hmnmmyfsﬁteEtenhﬁhgs P28 dndixe 3 &ha pha?g@,hbrhﬁ;@ 1 9 14.41,

10 9144 10.3,9.7.2, 9.7.2 9.14,4C-Ser.,.

10 000 AR PRASEIPE 5 DS S DA RIS I P ighest
9.14.4{8eiti& To2 MSEIS B Al a8 genstibnBeal r&:4 B8 Ghor tAcl dpp@priate clone.
a he hain_hayin the amino acid sequenge. of 1D NQOS: 10
o 18 BRI e ARE AR SRR QIO e fodotaed
94,98[61 ]2 éndmﬁmna@nbtd@bﬂvﬁrﬂibmwﬁtmihyhi@hm@aﬂmﬁduoe an

crain T e e e 8 R T B A e

b 10 nensedyhrifontie @&tgsmbedamdunlglatb@nsmhodegmoﬂa lightidomas are
chain,_or cleic aci cule enc comprisin
e & e et S S MR il cane
chain mﬂmsamtlltwa@@tﬁeanmb@dmnp,dhmédtknmS amﬁtummkatbddnmws
any source that 48 produces such antibody. In various embodiments, the
nucIeM‘&&ﬂﬂCn‘t@FééuTé@@rfén%tﬁté‘@Hﬁ@ﬁﬂ@ B cell isolated from an animal
2 QN : Y12 itibediesd cell derived from such a B

cell that expresses an antl M CSF antlbody Methods of isolating mMRNA

cod\#§ éﬁéﬁﬁ@ody are well-known in 5 the art. See, e.g., Sambrook et

al. TheynBNATRS, reeﬁtse&éﬁtmpﬂt@s%ﬁd%htﬁa@eyﬁede@@aﬁptﬂm&fﬁse encoding
chain reaction quéor cDNA cloning of antibody gfenes In a preferred

embo@itidhr! afiescid iR R RISt A EPR! RySitio AT halecules
has agRaaf HefrpiRiRARASY § hheaRiRmAneRbYM;RiadHeEIeal. In

from a non-human transaenlc animal. In an even more preferred

embo 8RS ST RGBSR SR AHEISIS AGHh B PACRILE P eades adsary (him a
X ENOM iR mmal- DS RiRaiRgpdime M, dhe dihodinent, the nucleic

immuno Iobulln producm? cell is from a non-human, non-mouse

trans ARERPaR Of dheinysBHS embodiment, the

nucleimam Isn’ﬁ@tﬁte%ﬁt@aml@ﬁ@ NI O Bl BRI 2AEB@Ing 1R variable
nucleic acid molecules isolated from a ngn-human, non-transgenic animal

may domain of the light chain comprises a human V, L5, 012, L2, B3, A27 gene and a
Jk1, Jk2, Jk3, or Jk4 gene.

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,



15be used, e.g., for humanized antibodies. [0189] In some embodiments,

a nucleic acid encoding a heavy chain of an antiM-CSF antibody of the

invention can comprise a nucleotide sequence encoding a VH domain of

the invention joined in-frame to a nucleotide sequence encoding a heavy

chain constant domain from any sowde. Similarly, a nucleic acid molecule

20 encoding a light chain of an anti-M-CSF antibody of the invention can
comprise a nucleotide sequence encoding a VL domain of the invention )
joined A7 mEL PR GRIBE e%&é‘?w@éc%ﬁ%ﬁﬁ’i Glﬁ%ﬁﬂfe | Qé%ﬁ&%ﬁ{nm acid
domaiadiemeeungairies: d0d 9phlora furthes aspaeired thethnveniaaquence that are
nucleic acid molecules, encoding the varigble domain.of the hea g i
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o IR G o A s . b S a3,
a0id nielgoylelancasirgbddhhantchEindeinanidsinlpaiincanprisetecniateotide

biological techniques. Nucleic.acid sequences of human heavy and Ii?ht
chain THHHEG ﬁﬂﬁoggﬁ gr}? %nrﬁgf)naé:@nsee are noof‘v%olr}? ?én%i:. egc’iy 232

e.g., KSBQUE NQ:SH8R(SEQ ADRYGIER)s 160! (SRQrEAYRal R);8r8st (SBQ ID NO:

niolBb o S G o R AR R R0 2,

into WRibh IR¢EHAD O 1) OdL2EN (SEQUHR NRi-36)CS Fah (BBAVD NO: 28),

Bt b PR AR A TSGR BT S SRR 5,

molecolb AlsBam@GEREIDSND 1663, frbeldCeSxi(BEQ EnNdhe3, Hikpa¢ife2 (SEQ

o P By AR R S b et R 14

nuclei€aRi¢SHQIBDUNS: 5@, detdddtvh(SEQHD INCars hdh iahSgeSEQ ID NO:

animal, the pucleic aci | > Use tibody }
A e GHG S SO R NI R May g 103004 (58O
a0uclHXNOIE0) @ dOBEF G tHREQVENNEX B2)sed.44. 4G (BEQIP TR p2idherr a
for a specific antib sequence. Eor instance, the. nucleic acid
on T e oS Re B AR RN A SlPme CDR2
regionsgibMNA shatecamto dienasts {lintercidiz, 2o dsolacd exdtitiemim acié requence
acid malecules encodi ariable . domains of anti-M-CSF antibodi 0. .
some %C}(J)ﬁée:niﬁg‘afmeélﬁts, € ﬁ%é é?cag%?%n%lecﬁ?e%ea?g% |§%%?§Fé§§g£9rﬁlﬁon e
some esnbigabnremist thecatigosingddi@ds@pR fom highly variable regions

f the and light chains of the antibody of interest. In some . ‘ .
do ol 25 s ERRRTALNE AURAN LIRS brices 2 mycleotide
the CRRmefcaritiboehc@®, 188 liphOclBad 3ndnd 3cit £QRME of aariehtsEQ ID NOS:

thereof desgyyec ergin, 25, et

[0d9 in¥ention provi
vectors’comprising hicleic’ acr oI%?c%%éséJ%lhg §ﬁ§§de ﬁglﬁ% 5%%: %(?n of

an anteitrb@iEBealt;jtvcyuoitheardentisnude eongritperibbitighighipantioreleotide

thereof, The inventi I\ ectors, c risin lei i
olecT T O P a0 Lt S euf & BoFH hercot.
ANige [PLTYindn some 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 Vy, amino acid



portion thereof. The invention further provides vectors comprising nucleic

acid 50 molecules encoding fusion proteins, modified antibodies, antibody
fragments, and probes thereof [0194] In some embodiments, the

anti-M-CSF antibodies, or antigen-binding portions of the invention are
expressed by inserting DNAs encod#y partial or 5full-length light and

heavy chains, obtained as described above, into expression vectors such

that the genes are operatively linked eges ign rol

soquen s R S e S e e
ExprésBioity 8 IR intide plasddsy ok (sBsr, &dbhdChmses,10.3C-Ser,
adeng-psocialed Yinises, M. Rlantyses sich o palliones masals
virus, tobacco maosaic virus,”10°cosmids, YACS,; derived’episomes,

and tRer)iRe.OThS emBiddl-Gérde §sl e imt§.a4dGbyauhathito acid sequence of

teanscriptional I i trol seq ithin the, yector serv

pt bk e e i e e e
antibdtiglgene:id heotequies sitthe/svtentindiexdpdessioteicovids thetjignidige under
are c N tQ. mpatible with the ion-host.cell used. The 15 .

i R SR S S LR

inserteduintosepadiegvbetoght thampasforrettidratpuince of, SHthIHeNES afe 8, 12,
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HompleqnentagfiBEdEioNGlies.oh theZhilod§. déma ftagment and vector,

bl ligationif ict] ' . . .
com B e e S he gt hain

or Croframunididputiteeied feamd.5if8appoprhade 2dskid i ditds 4.4L 8.10.3F,
eng'r&‘?F%SQfﬁ.% %”Yo\éHg?f.)’b%‘??é?s‘&ef?@.fé‘- - Beipsedted apdo 5.oao,

expressed, as deséribed dbove’. Tn such véctors, splicing ustally otcurs
betw@eh2He($hIRE - Ariar shd 4 th&hsd e d-EfediOnl hrdeStre S plcEer, 8.10.3-Ser,

toF Sit i i . : o .
B o e AT Bilino acid

transéﬁmtmqaﬁﬁﬁékiﬁh Hélﬁjr‘iat_gn éﬁvé@%%ﬁnéﬁsﬁéﬁéo@&aﬁeé@@bﬁo and
the codingEOIARRThE" Héﬁl‘?}’B_rpﬁ(ﬁ%ﬁi%@%g%@#%%ﬂ&?@:@ﬁ%ﬁwmn

a signal peptide that facilitates secretion o

cell. Th@m}«_?mig@yidr_mnrygemlﬁsa@béietﬁwéa_hhwwmtié@a@qm RERRID
signajpeptidle i g0linked K irame 19 tha ﬁi@'ﬂ&d@&ﬁ&&%@eﬁ% encoding a

immunoglobulin chain. The signal peptide can be an immunoglobulin
Hgnatprshrniaegientiedsibyebaisighapelridedidmelsiglssncedtigealight chain
a nonc-g%%w&oglﬁaw%ﬂrotein). 51 [0196] In addition to the antibody chain
genes, the recombinant expression vectors of the invention carry

regul&®381 beduanotetretormdaithe dxprels Shernoeitie amdibadgcolmpmeodes the
genesin A Rosisalh Bamll ﬂ@a@?%@ﬁ%&%&@ OSfsiiled idhe,arthal 3.33,

the design of the expression véctor, ing the selection of 5 regulatory
sequéntbs3ridy HéPeditPon suststaeames £ thegmiee dsived fosedeino In various

e ransiiaan i e YRl R S XRE SRR AL RIS SR IS/ PTET8 ré?ﬂe, a

regulatory sequences for mammalian host cell'expression include vira

elemdd-Hhsenccenhighueve budfgsrseirhenesichia seaem mlaaacBiid 26 gene
such %%dpiﬂmﬂﬁ%ﬁr{%é{%é;%%ﬁﬁﬂ%‘ﬁgﬁdﬁrﬁe&ﬁ@@ KEHAN S 3 RSene and a human

cytomegalovinis ( such as
Ju4 gene; a human Vy 3-11 gene, a human Dy 7-27 gene and a human Ji6 gene; a

human Vg 3-23 gene, a human Dy 1-26 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 Jy4b gene; a human Vy3-48 gene, a human



10 CMV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter
(AdMLP)), polyoma and strong mammalian promoters such as native
immunoglobulin and actin promoters. For further description of viral
regulatory elements, and sequencestthereof, see e.g., U.S. Patent No.
5,168,062, U.S. Patent 15No. 4,510,245 and U.S. Patent No. 4,968,615.
Methods for expressing antibodies in plants, including a description of

promBret 26 ctesh & i D RERST S AYEBh Bi ik E1S-KnBiRAh se-13
art. 'SeGee,d4 YadIiEe S HRINE HlchSP eI RIRCRIPRIRIRE dafies.

reference. Methods of expressing polypeptides in bacterjal cells or fun%aI0 acid
C

cells, [81$2) e dasempcnho dilmsnive IheRNEIFIR A FrolontisrPAs Sy

to the;aiihRdy. GhpisaRNES andiregelatogy seences, the recombgantor 18
expression vectors of the invention may carry additional se%uences, su\ghD or ]

5 seauias srmpatndiadhe rerliss srine WdrhdreResPEdR e
0”9i”geﬁfeé?@i%&@éﬁﬂé’dﬁ%ﬁ&??&%@ﬁiﬁ%ﬁ@%ﬁh@ velasinhle I asies

gene Tacilitates selection of host cells into which the vector has been

introdersbadiseqnis,Faidmytotipngiars i dhe £ BB oEBN% 634,665 and
5, 179[91%{ Fon sxampiehJuRiraly, e seleqtrliR MaTkeileeecaen s or more

resistance to drugs, such as G418, h;{;ﬁ}(ci)mycin or methotrexate, Qn a ho

[ t
coll kB RR 6P BN BEABF RAIBRER TSRSt I BRI S enical to
parkeraapesiinalitaedhe diteialie. e phasa (R kitbeepe (BESEOD, 3.8.3,

dhfr-host cells with methotrexate selection/améjlification) the

neomycin
30resiabck dhb BdAdl £l 9eiBelony End kid glutdrivate/ 'gyr?tﬁe?té(é‘éer’ 9.14.4C-
gene.sa2 9393 Nucleimatidanotesulesenandingeant MLAE entibadiasCG4,

and vectors comprising these nucleic acid molecules can be used

f
trans Bl 595 b aBrS SAMAATARS Mt Bc ol G Bt fided Gy In some
TransfrmeiikAaniReny1 o) MaRNBoRR RO {e thiE@ dueidthcid mutations

polynucleotides into a host cell. Methods for 5introduction o{ghete ologous

B lynierspatsdstories BRFAHRAREIREIRSS FRAER MRS lsashiiges amino acid
includg, dexisanhediatesd irensiestiov. trieimopberphntaireaipiation,

polybrene-mediated transfection, protoplast fusjon, electroporation

encapilIBtlonlosems SBIhPHENB MG RIS GSihRACSHA (pagses a nucleotide
microigigction ahinaddbkA dnteaauciektishadditon, nubleisctidquateafestibody
may be introduced into 10 mammalian. cells ' tors
transfafhirng Ot MRk Weﬁﬁm % §$t.1§é£§, [g(%\fﬁﬁl\@ L%%ﬁiss%b 1D
4399 R15.14)912,04960, TA0/0618pr1di 3095 SEES PRI RPRRMSAISEQ 1D NO:
hereby incorporat in by,refer t Ok ARSI IMYIEPIBNNO: 38),
cells é@v&hﬁ%ﬁ@%@ﬁg Z(ilj:"t? ﬁt?u?i%%g)@%ﬁ %gg%a%gr?l? n%!r:]eediatedmo %)
transf@NENoSEQItH 36O 1RMISHM 4R, 1BIRd0: HidAibAC1BwIERERPB AR O):
and V"@Wiﬁ%‘%&}.ﬁéﬁ?ﬁ%h? s ©f irapsiernyng aoteriakangliyeRsiGRlsEQ ID
[

are also well'kno e art. [0199] Mammalian cell lines available

hosts AOeR)EB3iBrC4T2 (WER KRR P08 AR &Y (RERAD Ny 0 ): 9‘6&'4.'CG2

immorﬁg' dreRiblings aypllabtesiiQREh eI o T St (SEEQ ID NO: 82),
@8llection

ATCC). These include, inter alia, Chi v
(CHO)%@WS,SN@{}),(SWZI\E%I@? P P csier %@%ﬁ@tgﬁgﬁi@%%@m b
cells, m@pkey)kidneyme]sIROS) N8 biepatoselll(SECaRINEMEEalky said

(e.g., Hep 02), A549 cells, and a number .af other cell |i i f
particutSAYETe FENIS SPESSEIBLIS S TS UGh éré%éa?rlr? i ﬁédzvgﬁ%ﬁg%é Iﬁ%ﬁ? or fewer

have high-exspiessaibre leuils aGthebsetilioes binsstiesy drebgdisacaiethsssgpence

cel ”nee%bg é:shogéc’ oSrfrgngr%l %pre fons, preferably a CDR3 region, all three CDR
30

regions, a contiguous portion including CDR1-CDR3, or the entire Vy region.



25recombinant expression vectors encoding antibody genes 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 mediwm in which the host cells are grown.
Antibodies can be recovered from the culture medium using 30standard
protein purification methods. Plant host cells include, e.g., Nicotiana,

Arabid®b8H, duclemssmbertimentiodhaisialeic amd mplasily FREPHSRS 2 heavy chain
includg, 83, EreCRH AR SHARINBIEE hRBLISS adif sk haRlLotlsH  slgieqQ ID NOS:

Schizosaccharomyces pombe, Saccharomyces cerevisiae and Pic

hia
pastods 5, [B2:0d #&f%@@%@é@yiéﬁa&ﬁaﬁﬁb%ié@cﬁzth@irx%ﬂﬁoﬁg({lﬁz’ 86,90, 94,
other groieties e drem P QaNSERRa8 1R6%:ERACRBNNSRERR comprises at

using a number of known 5 techniques. For example, the glutamine
sPnthdeasicegerion.girbedisavaychaim mrleaiisie yeaurner of 8ERMIAO: 1,5, 9, 25,
approgghsfprenhanging eupressisms eafoaaaitcondiionmn@R &S the Vi

-

system is discussed in whole or part in connection with European Patent
Nos. GZiersa ERR3Tsmes, AhissoPBarsnke cuia seaRgsapsspgion including
Applicafinm Ngy89303964.4. 10[0201] It is possible that antibodies

expressed by different cell lines or in transgenic animals will have different,

glycodb8in e sPmaemorEm e,y trnugiFs it delceresasadsy #nb: amino

Rycleigagicmelreyins RIaVKRE MBI R! SOTRIINDU, BFHADA%II8% or 99%
sequences provided herein are part of the instant invention, regardless of,

the glyéeaijalithiaeats: SPYRREFH.SPINGRRTE RO B IO SHTRFORiAY 211 amino acid
Trans genis ANmals srddrients iB2QisAntidVir 6,3, arstibodiss; 96,1, 38, 46, 50,

invention also can be produced transgenically through the generation of
mamnidh S8 pfanbehdPis raffaden %@o‘?%%‘irﬁ%%&ﬂ%%ﬁﬂ%&% Qﬁgqu‘t%s of the
chain $eaLeRAeRPhARtTEREC R dy etk Gt oR ak2ddher Agayringant conditions,
recoverable fon-n therefrom. In connection with the transgenic, proguction )
p&%aéer%aavy chain

il marfiahies BegepcessibesAlYGCS BANBEONIRATIRC SHEP

from, theimulk.af RVISED Q@N@B@%}@,al&, See s, RESPAEBS, 46, 50,
Nos. 5,827,690, 5,756,687, 5,750,172, an 741,957. In sQme )
embodithi28Antnafs tFandZehfie hintalSiAnd 32 r‘i’irp%&q}‘?ﬁ g rucleotide

immunaglabilin fa@rAGaRMYBIZRMHItD MIC ST, 95 37isremogenic

portion thereof; as described above. Methods, for making anti?‘%?ées%ég%

Plants, 1988 olangieigRbariRCHiseRbalsls SFid RS A HIURRE ey
gl U?}éﬁ%ﬁ%ﬁ Zmﬁ@%@ﬁ(];@le&?%lg@mbgﬂjmntso,rme:mm tﬁa_aegle_rﬂ.a 441,
animals or plants are produced by introducing one or.mor clejc ac
molec§idd rgﬁc&?i%F afl-bhtto\3- 1963 C%?:Zdﬁtl%%gy%ir‘tﬁel %ggn%% #ﬁ@ %ﬂléSer,
animalgof planidyy strndacs fansuexia tochniqoen, SeetMayan, arid Wiitedd.7.2-
States Patent 6,417,429, supra. The translgenic cellgﬁisedf rmal%%%tﬂgving the

transgSfe Rhiabars B8-2rbHohiOSER NS b 400k 85aVY ©
amino acid sequence of SEQ ID NOS: 2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 46, 50,

25 54, 58,62, 66,70, 74,78, 82, 86, 90, 94, 98 or 102 and a constant region of a
heavy chain, or a heavy chain comprising a mutation. Further, the nucleic acid
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



cells. The transgenic non-human organisms can be chimeric, nonchimeric
heterozygotes, and nonchimeric homozygotes. See, e.g., Hogan et at,
Manipulating the Mouse Embryo: A Laboratory Manual 2ed., Cold Spring
Harbor Press (1999); Jackson et al., Mouse Genetics and Transgenics: A
Practical 5 Approach, Oxford Univers#§ Press (2000); and Pinkert,
Transgenic Animal Technology: A Laboratory Handbook, Academic Press

(1999). In some embodiments, the trarisgenic non-human animals have
tar e RSOUR DI FBHAOIAECTRHEP RG R P apbigles e

a hegyy shainand/ ey &1iabs ebal Tehintesashdnapigiue o R ThodEPant from an
the transgenic animals comprise and_ 10 express nucleic acid molg&:ﬁk?%

encodfitig tieakizs e dpn ki iae i stk b PTesias A At
preferabohymeredyb&ST 401aampa R e Bl thatiihstene wellFkaswn in
comprise nucleic acid molecules encoding a odifiec%ﬁantib{g%{ such as A for
Sngldberain SFRitsodty SaRRIRR a?m%ay@%ﬁ% VA kAR oo (o AR °
anti-Nige3f @BtHoies ey henradadh @GRy ansTENC ot ofeatibody genes.
preferred 15embodiment, the r;ﬁ%n-hu an andma are mice, rats,.shee

Do, BARSEATG BTRGIBET s RS TGRS A TIRSHS S SAlAved E9m sutridome
said epRAdRGPeNSIId esisriendemilusineisalivpgleamirprodsandell from

other bodily fluids. Phage Display, Lipraries, 20 [0204] The jnvention
provi@é?ﬁ‘%’h@?ﬂ%&r?ﬁ‘?%mﬁﬁ%n ﬁﬂ?-ﬁ?(-"éé‘#g’é%%ég eélremebmgmem’ the
antigenrRincinenpasiosbiilareet daigraingsthelatepsrofnsy ARKINAQUSE ™
library of human antibodies on phage, screening the library.with M-CSF or. .

a port"i‘BH”tﬁler%@@%ﬂt%%@%ﬁ%%&%&%ﬁ%ﬁ%‘ ﬁ%lyil&?gl g cdllis
antibagbnirg aviheuphag eoBymvayeafexgenideninel nastiadfbepabpacinky another
the library of antibqdies for, use, in 25 phage display technigues comprises _ .
the SR A AICL R R AR P B SHSRP An AR TR RGrg emimel
globulimdasionith MrCabl esuies astigedid o inonthereaf tocremtesgamic animal may
immune response, extracting antibgdy. producing cells from the immunized
éﬁimaﬁ?igﬁgiﬁé‘ﬂm%g&%ggasbells, reverse transcribing the

RNA mgopute @aNAndioplifying, thewitAidiegcadinipwheanyl dhaertifign anti-
the 30DNA into a isplay vector such that antibodies are expressed..

o O Rs  B  E CIBOT Auna oo Ay ARE SR Ehing o
be obigjngshini#is iaynveati02§shREsfrirdotamib OB H¢ynerme encoding a

antibodies of the invention, can be, isolated by scregni recombi
comi PSSP AR Aoy B SRR IHBray AU DBy LHEgad molecule
digplaydioxiny QEperatedhusing hutifdhGAF antibétiyailthespreanme defroamprise a
MRNA isolated from B cells. Methodplagies.for preparing and sscreenin
such I%P?iﬁ%gd%r%eﬂ}’l%ﬁ R 1%?%&9%% e gﬁlglmlenr\é?a f%b%lﬁgéllél %rtas%e toa
for gengeastngpbagrispasoliiiaridipte chait ecAkianmndmanReitom birysource.
Phage Antibody System, catal . 27-9400-01: and the, Stratagen .
SurZAPRUbn LB HERTES RReEAIAIGs R c2ts 1 Tt A Fncoding the
methodgabtt eagdntstiat kedvi éugeadiighnéva)ingeamtscieemeged” to full-
antibody displa %rariegﬁ% e, e.g., U.S,. 10 Patent No. 5,223,409: PCT ..
bl AU AR AR LI BTy TR thly Srcodins the
92/156790¥WQ @HOIRS 8 WEN @264 6 T | AR /DG 6880ty Fgeries by insertion into an
expression vector already encoding heavy chain constant (Cy) or light chain (Cp)
constant domains, respectively, such that the Vy segment is operatively linked to
the Cy segment(s) within the vector, and the V. segment is operatively linked to
30 the Cp segment within the vector. In another embodiment, nucleic acid molecules
encoding the Vi and/or Vi, domains are converted into full-length antibody genes

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



et al., Bio/Technology 9:1370-1372 (1991); Hay etal., Hum. Anabod.
Hybridomas 3:81-85 (1992); Huse et at, Science 246:1275-1281 (1989);
McCafferty et al., Nature 348:552-554 (1990); Griffiths et al., EMBO J.
12:725-734 (1993); Hawkins 15 et al., J. Mot Biol. 226:889-896 (1992);
Clackson et al., Nature 352:624-628 @®991); Gram et at, Proc. Natl. Acad.
Sci. USA 89:3576-3580 (1992); Garrad etal., Bio/Technology 9:1373-1377
(1991); Hoogenboom etal., Nuc. Acid Res. 19:4133-4137 (1991); and
Barbigsctugleipgsid malegide aneoRing & £ ARt rSOmaB § NS RIS |

In On&am%ims&%ﬁﬁemﬁ@m AR R MIGEm i ediRsmil bihey and light
desired characteristics, a human anti-M-CSF antibody as ,deilcribed erein

is firﬁ%@@@%@?ﬁ%ﬁ?%@ﬂﬁ%ﬁgﬁ“@ﬁéﬁ?%@ﬂw Hafbinge &8
similge hindipgragiyits sonasArVe R op Bings SRBOIIRASPRTNBIAGEd., NTH Publ
methods described’in PCT ublication No. WO 93/062;%. Tq)e antj ?&% y
Ibrariie. MedPiriHigthetibeiciraos BrRRsUERcacRIE LAY '}E‘ibgge and/or
Screef’i?&i %%%Q?%M%@I udbdieatinn Ne VR IHRI0hEy Meredterty

et at, Nature 348:5 éand Griffiths et at, EMBO J. 12:725-734

2-554 (1990
(199@@4&@@@6%6@?’%@% W@Pé]r% %fFéiscreened using human
M-CSfas fherdptiagrnil029d hidnealnitiahaar Vo andMbhdempingres large

selected, "mix and match" 30experiments are performed, in which
difter GHEBAIE oF SIS TRRSEY L BRI B BIRPIe S Flsgumagy be used

for M+ shodindingdeselacityeiareidpétit-bpabodmbifiniotsain antibodies,
Additionally, to further improye the quality of the antibody, the YL. 56.and
g R e S R SR
preferahbwithinihe-GI0w.regtas micwit anil eidléculevapeaizesed from a non-
analo%ous to the in vivo somatic m tatiori ?Eroc%is r«is %nsible tgr agfai&i%r

maturBiBATe N R HRI A ab AE U I hAGHE PO BREE T HigS i itr o

affinity fgbdiption sandae:s e pishittdy«onlifying VH and VL

domains using PCR primers complimentary to the VH CDR3 or VL. CDR3
SpolAT), RO EFORTR Bb P et S KRR Ry 1o ved
the éoag QB%%w@bﬂ@pdﬁﬁ&fcmai@pmﬁmmW dbpictine rénriasRE@Rhe
products encode VH and VL segments info which random mutati au

been MAEIGASHLIFAB BsSAT éﬁam%é‘@iéﬁ%@% ggsfﬂ}égsearoaé}l%g%rf? et to
mutatgehMiHandiVhs STIMER Sealld te-assdeinee tdiabindinipte adi3iRal nucleic
[0208] Following screening and iso atéon of an gnt'-. -qgsﬁl:%ﬁglggg%é)f fﬂ(‘j‘lsome
inventisiBAeaUes SRISHER AN SEBHEN D fé%’léy'll Fary, nucleic acids
epcodinghthaseiestar anbkadyckbmbrosies vesedi fmmclketidispldy some

package (e.g., 15 from the phage genome) and sybcloned jnto ather
expreﬁ@r‘i"'g@&f}% Wéﬁéﬁ%%?%g‘g?ﬁ Bfﬁgfﬁlfﬂ{fg’? c%arﬂ%%sfeﬁlaréséﬁggfe heavy
the nuglpig; seidicansiortherevoanipliriedsto hieatacthioditiboythorms

of the invention, as described pelow. To ress a recombi hu .

0B EBIEALy SCREBHT S & BB BB T IR DIOA Cf tibody 252,
encodigygy the angbodyris cenedintpa vecambihardod desesbiahi@feuector

and introduced into a mammalian host cells, as described above. Class
s%@itching [0209] Another aspect of the invention provides a method for

converjipgdie class or subclass of an anti-M-CSF antibody to another
class or subclass. In some
[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



25 embodiments, a nucleic acid molecule encoding a VL or VH that does

not include any nucleic acid sequences encoding CL or Cu is isolated

using methods well-known in the art. The nucleic acid molecule then is
operatively linked to a nucleic acid sequence encoding a CL or CH, from a
desired immunoglobulin class or sub@@ss. This can be achieved using a
vector or nucleic acid molecule that 30 comprises a CL or CH chain, as
describac8ho¥e. QLRI B ANENHRE Anborlihaknan s, and
Ig:vl can be class swifthed to"an 1gG. Further, the class switchirig may be
usedpmbesthereofie IgG subclass to another, e.g., from 57 IgG1 to IgG2.
AnouGIdBE M A PLOMARGAR ARUAANAICRR ARG, COMRHSdtAnding

desir type comprises steps of isolating a nucleic acid encoding a
heavyatiairs of dre anveMi@SFeaMIRAsgEb Bse T DG enesHneparightr

ain tir]\VA- ﬂQIiRpg%ﬁfﬁ olating, sheadingt i
gpegig%f}_ﬁ%%g %‘g a\%ﬁ sequence to a seq%ae%zggg%?(%%aing a h,ei;%c;/@c%p;/ﬁsmn

constesstetosush batiibedssice aresopgetl elpldnsed JamsIrsRrIcHaRRrgsiRn control
and t@%ﬁ%\é\é Qﬁ}%rh& %ﬁ_@r&f@iﬂrﬁl“ﬁlh ﬁ%ﬁ%@ﬁ&%ﬁﬂﬁ)%&{%ﬂ@é!: Expression
wit [ S,

antibo the desired isotype. [0210] In some embodiments, .
anti-MeCS insibduidesoridseRiventias adenddrierscHltauapusitl yigses

(accoggm)tpﬂigﬁt %Qémﬁaﬁ'QQ&BHW@%&M@%@@WJ&MB@M@%,

toap ccordingly, the CPSC sub-sequence in the Fc region of

1§G4 tastoitre Y ERERheiicd rpisorsn e ihe Hkeg e Anlhodeesaeds ligated

and SEhoytIaR: JuMMYAAREMNEOR-PhE (RARRN JrAI E3@FPRgHMices within
serine at residue 243 SEQ ID NC?: 46 (which corresponds to reside 228 in

the Ethawesloardarya Seoninsenins) feehemetsdsipgtee timsemyiopand
sering, af IBINE 242 2 BEE LN A& (Whieh £OVERRROMISAFERINA eaitrol

in the EU-numbering convention) would become proline. In some
embostigieness wre shesRvioRereR IR BP e igae sHapRaiPRAIRE &ell used. The

back-muiaigd fonheraaraline.HameWRk SETHERSE AR WORSIRed into

comprise both the back-mutates framework region and the serine to 20

prolinecohetryesriarie Bt aoudnTeleanbogimsEgbrinesesAle isHgy mio the same
9. 14%%3%%9&{%%1(? RN P& ARRAYSrkrdld- Res )i ERRHesdion vector by

Deimmunized Antibodies [0211] Another way of producing antibodies with

reducedndnuneledi(s/gs Haatouel AeRRIFBERATS FaFtist AT dtqs on the antibody

a”Othgéﬁéﬂﬁg}n%{%&W&%'&? Br herRMiRat A bR JeUmRIbZ8E I Eresent).

the teChniques described in, e.g., PCT Publication Ngs. W098/52976 an

000010127 (vsrmvREERbSRatREIRERS Al cRoRiEn R dRcHRNR L APLIp S1§ ruman
M utatgp}l} '%P&??Hiﬁﬁmo globulin sequence, with appropriate restriction sites engineered

so that any Vi or Vi sequence can easily be inserted and expressed, as described
above. In such vectors, splicing usually occurs between the splice donor site in the
inserted J region and the splice acceptor site preceding the human C domain, and
25  also at the splice regions that occur within the human Cy exons. Polyadenylation
and transcription termination occur at native chromosomal sites downstream of the
coding regions. The recombinant expression vector also can encode a signal
peptide that facilitates secretion of the antibody chain from a host cell. The
antibody chain gene may be cloned into the vector such that the signal peptide is
30 linked in-frame to the amino terminus of the immunoglobulin chain. The signal
peptide can be an immunoglobulin signal peptide or a heterologous signal peptide

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



[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 58 mutated in the variable domains of the heavy
and/or light chains, e.g., to alter a binding property of the antibody. For
example, a mutation may be made in ¥he or more of the CDR regions to
increase or decrease the Kn of the antibody for M-CSF, to increase or
decr 828 e!tfnor(f(?l aoltrle{t(;[ I‘gleeblqldﬂ)%g S@E&gg&{e f%?g 1%@811111% expression
Techhiques in si e-gﬁrec ed mutagertesis are welf-known in the art. See,
e.g., GatobsobkhetiaveatidnAusybeigel ahr s spraenieea et fermggl the expression of
embqgdime utations are made gt an am| | j j :
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cid residue
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anoth ent, one or more mutations are made at an amino aci
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36, 44p pBasR isdusiaDa dessiptiosofigrrantms Audestios.ssgruethas is
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embodiment, the fra

ramework region is mutated so that the resulting

frame@vatl A3gicrets)thiaverprsadeding Birrssqudvietiedsied conesEERRkgpeptides
germling, gang. /e iy itian aehe E‘Qd?é&@cgﬁ@%%[w%@%n in the art.

constant domain to 30increase thé haif-life of the anti-M-CSF antibodly.

Hee, ¢ 9BCTrddiidenion thwanioydp duis gonerand reeslporstisgygnces, the
fefef%ﬁsnﬁiﬁ%&a th’ i JO AR OIS HRRATARSIPOLFP RIRIR GHEPsEqRences,

be made to alter mmunogenicity of the ) L
such as sequences that regulate replication of the vector in host cells (e.g., origins

of replication) and selectable marker genes. The selectable marker gene facilitates
selection of host cells into which the vector has been introduced (see e.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



59 antibody, to provide a site for covalent or non-covalent binding to

another molecule, or to alter such properties as complement fixation, FCR
binding and antibody-dependent cell-mediated cytotoxicity (ADCC).
According to the invention, a single antibody may have mutations in any

one or more of the CDRs 5 or framew#2k regions of the variable domain or
in the constant domain. [0214] In some embodiments, there are from Ito 8
includi Y RERRE iR | | Hati in either the VH

O VL e o e G Vectors

anti-NREEREIEREIBESprsidls Avidarclecwicangrobenisebiverahefeutitatidissuitable
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can be conservative amino acid substitutions. In some embodiments,
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demaimsroitiedifiad Andibeties i et b anetRL smbediment. g fusion .,
antibody or immunoadhesin may bé made that comprises Alfora portion

of an amhm%wam%aymmﬁm&mmmmmme.
In a pieéRipedian] %%-ﬂ%ﬁi&?@d‘fﬂf@@@tgﬂwgg rggpﬁﬁ%{d gl;eﬁégﬁl)fporation,

antibody are linked to the polypeptide. In anotherpreferred em
the VISTBRIEIFFGRAT HivPRIveHeatidelodinibnesamion sndaiiiest microinjection of
polypamiidvabite iie: doawaimal an et i SloRBIROMEUDKSLIR A into
i cond Jaolypleptlde that associates with the first polypeptide ih a manner
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domafhd>cafrmSrichwaterts By Fppspergebhetsia by Sifgin@haMethods

Antibadiashs T iaecas aethais|ach iked ndirpgpgpide of

interest. The fusion antibody is useful for directing a polypeptide to a

M-csis& ?&@&Hﬁlﬂéﬂ%?tﬁééa@swwpb&l&@m&mmpﬁm injection,

a§eNtelsuEBREA SR FHoN aingtonarioh %Eﬁ%ﬁ@t&%ﬁ{@&jﬁiﬁé ngl@ééxk?ﬁ and
1Zed,

gent, such as an enzyme that may be easily visua

a diagnostic
such%gaﬁbcﬁﬁ@é%?d?@h"ﬁ@rméﬂ the@dition, fusion antibodies can be
creatq g1y hinmiva(emeencl RO et e AHBRUIG S JNBatkI0 x?@ﬁ’ known in

another. This is useful if one 60 wants to create a divalent or polyvalent
antib&%@ %ﬁ%@ﬁ?@i&%&?ﬁﬁ&ﬁﬂ’d@&%&ﬁﬁw dines axptabedremdhg American Type
bispediitasiiuibs e LATTC RranafiaieR, Ghar AR Qﬁﬂﬁeéé?f:aiﬁs@reovary
%/é—l ag%IVI?]-e oding DNA fragments are operatively linked to another

eisiopioe i skl e et A o
sequeneeky kidns5eRBs COOS MRS Mo ABEMb SCAHERCERHRNDE ¢, Hep G2),
expre as.a contiguous single-chain protein, with the VL and V

S e B

doma feol st esliliney, Ethlmenof setipalar preference are

242: 4353626 (1958): dbustamai AvhiRE0SeINBls AL R0 Hpfssion levels. Other
85:5879-5883 Fﬁ1988); cCafferty et al., Nature 348:552-554 (1990). The
P gy

singl€® gl BES iSRS ik Hinss-ckhas B solls AheuL

2fe us&hﬂ‘@dﬁﬂ&&ﬁx@ﬂ@ié&&é&@ﬁ/&é&%ﬂé%ﬁ%@?%’é@@Qfe Roa A Rto
two VH and VL are used. Bispecific or polyvalent antibodies may be
genefafsth ?Ibi?ﬂfts‘i?é fasiRribatiessiecmaducsd bin ev e the host cells for a

period of time sufficient to allow for expression of the antibody in the host cells or,

more preferably, secretion of the antibody into the culture medium in which the
host cells are grown. Antibodies can be recovered from the culture medium using
30 standard protein purification methods. Plant host cells include, e. g., Nicotiana,

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



[0217] In other embodiments, other modified antibodies may be prepared
using 15anti-M-CSF antibody-encoding nucleic acid molecules. For
instance, "Kappa bodies" (111 et al., Protein Eng. 10: 949-57 (1997)),
"Minibodies" (Martin et al., EM330 J. 13: 5303-9 (1994)), "Diabodies”
(Holliger etal., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)), or
"Jartusins” (Traunecker et al., EMBO J. 10:3655- 3659 (1991) and

Traunecker etal,, Int. J. Cancer (Suppl.) 7:51-52 (1992)).may, be 20

prepﬁe?ﬂﬁ??ﬁfg‘%féﬁﬂ’é’mcﬁf(ﬁ%%ﬂ?gr wg%é&%ﬁtt%e Snﬁﬁéé)%efc‘? o%?ﬁgct%hea romyces
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antigen-binding fragments can be pradugced hy.a variety of metho -
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Songgitls i) deimprivdniion Etplitercandk FshAT6d3RIng #80mber of known
:1547-1553.(1992). In additio

25Kostelny et al.,.J. Immunol, 148: :
S e o L A 15 LG SR et SERion sytemn (e
emba@ingsianitie Hispesific gptibady inshinding differsitepitdpasdiin

M-CSF. In some.emhgdiments, the bispecific antibody has a fir .
chaincaﬂé}éoﬁrgst %ﬁ?&%&' ﬁ??%rins ?ﬁ%%‘g’g (;%ﬁ%xl Vg.% &?o%)}x E%Qi gg@%%%g\ggh
2.7.3Bturbp6ah, FatkAtNoB 1 0 18FR4309. 2551065 %tid @ 3831903 and FFropan Patent
an additignal .antjbo chain and light chain. In some embodiments,
the a H%ﬁ%h%ﬁ%%%@%%%#eavy chain also arc 61 from one of the
BbovgerigEtifigcinpossibleribdtantithodies ehpteaseddiffaldfertrgroethtirfiser in
heavy and light chains. 9]l me embodj ifigd. w 1
antib%%%gﬁ%gc%%% 5[%&11 %%%%?ﬁ%ﬁg%g g(lg’r%J 0%%&?0%%%%0%9?&@61 owe?ér’ ?
varialbigidodiesraardeDby thgnnd dioacid mnleani & anoivided Bereiin 0o clonarising
antib rovided herein, from an aming aci said ; i
onAb AT (L GO P P 4 PO sl vention,
nucleiegsitl seqidheglprmyiitigrssid oo petsnalranadidivptine Al Hezadibodies.
gﬂd Labeled Antibodies 10[0220] An anti-M-CSF antibody or

tigen-binding portion of the invention can be derivatized or linked to
anoth&ransiecidel fénglsamatRérngeptide or protein). In general, the
antibaqdli r portion t of is derivatized. . %Mwm@g IS
not aﬁg%a@g a%/%}%%ﬁ%ng (%j%cﬁsgélzyaﬁﬁﬁﬁgr alg}e}?%rll%a Accor irngly, the
antibagiesgentbaliithodyghaitiogenefatheninfe mianmed on radcdabisisnerenic for
both 15 intact and modified forms e M-S SEAnbadi8S duction of
descri 3%%35@?%&5%5%%%%#&&%? ogrég%%%\gy portion of thlgﬁ) N

ventibe axsibidyfima icwaityalikdortbiherdrarsa lscwpmgtiofe fdticthediarsgenic
noncovalent assgciation 8fs°th8[M§ééﬁoa9l{)180‘aﬁé§8£ﬁ B0 MLRGUI3Nd recovered
ther antibo .g., a

... production 1 ms: v
entitie?" SUCH A8 'Ano dy (e ispecific antibody or a
diabodygng thetedtionf zpers;, cawytotoxdibeagemraeln SharrmcBlbicBagEgs.
and/or,3,pLofey ige ate; pezaciale oh e, MY O mon-
antibo %%%ét%g %?gwggggfh%?grggi%’tﬁg%sﬂc as a streptavidin core r_egl’on
or a phiyhistitinegag) animals that comprise human immunoglobulin loci are
25  immunized with M-CSF or an immunogenic portion thereof, as described 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



[0221] One type of derivatized antibody is produced by crosslinking two or
more antibodies (of the same type or of different types, e.g., to create
bispecific 25antibodies). Suitable crosslinkers include those that are
heterobifunctional, having two distinctly reactive groups separated by an
appropriate spacer (e.g., m-maleimidalaenzoyl-N-hydroxysuccinimide
ester) or homobifwactional (e.g., disuccinimidyl suberate). Such linkers
are available from Pierce Chemical Company, Rockfard, E|l. 30%) 22] .

Anotif&Rey pEhs tHaRgERS A9 RBEM PRSI SHA RAR DS HERP g gy pmeric

deteqliqrragpnieyvithavsisthaneab iacz9s dBtiogah ngiEapitiendf the
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fluore¥eEmr b deeMauseiotsanate LArgadinmdlanual 2ed., Lold Spiing Harbor
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P-galaciasisias: WEksrrsa$akaline)osabaiase ghiqOsEpxigasenand
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detecFBrbBYIHEa RS e R REET L DA Dawed W&Bﬁ@é@%aﬂ
reactigp pregik Hinh eapdin dissetned thacasedeplehviigtiiaim agéflr a light
horseradish peroxidase is present, th dition of hydrogen peroxjde and .
i BB P Bt 1 CBIEHLE AR B0 ATSRRER TGS comprise and
detectablesAuRibady sancelgeshadabiigtonity mdtliglantiadriehtedpecifically
through indirect measurement of avidin g streptavidin binding. An .
antib&?%%T%%@ﬁB@@vﬁW‘ﬁ?@b%% rrﬁ%%%frbeo%l% %Hqéergfﬂttgﬁg ansgenic
recogaiem1py chfsfeitrlyicepidieblectlcdencidimppeoiHicdagtibodesuch as a
binding sites for secondary aptibodies, metal binding doamains,.epito o
tags).sﬁﬁgﬁfﬂ]éa@rﬁﬁgqﬂ?g\%rﬂ&{;%e&g ﬁg@é}égc%ead S caélrﬁﬁr%% %fhe anti-M
variouggengititsoficeaded paieddial stiaticdnidraneai3228) Aprafeiréd-CSF
antibody can also he Iabeig%ﬁwith a ra.ijiolabejed a in%acid..The ats. cattle or
LRdiol SPRRFRFRENAE AP AR LA D &8 T BEE P Both dRghEtE And
therapgytis: pUROseshEoRingangenih eniadibtapedectastidsCSledptlypdytides in
can be used tg detect M-CSF-expressing tumars by x-ray.ot pther
diagn 3:&8%&%?: l‘—‘%rrfﬁaetg,’ fﬁgc?égoargﬁg?c)%%rog 8?1{}91)/!\;[1‘6 antibody
can be used therapeutically as a toxin for cancerous cells or tumors.
Examples of labels for polypeptides include, but are not limited to, the

et R 6

followinf FEdro6 dionuclides - 3H, 14c, 15NT, 35s, 90y, 99Tc,
201/n [0264), aHekBinfdRAR Aok et vbiEGH anpiteduiyingramsoild-CSF antibody

S ST ol 23 i SN NS LR oy o

to impraveathantinlogiceh gharrcterstidapiithBtaatibeih, M4 StHdnengasien thereof,

Serumi?oaigt_ﬂg p ra;[goe it ca:t[t qfcig f&?—%? g;t]l iggtaining 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  ¢DNA 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.



Pharmaceutical Comoositions and Kits [0225] The invention also relates
to compositions comprising a human anti-M- 30CSF 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 embodffents, the subject is a veterinary
63 subject. Hyperproliferative disorders where monocytes play a role that

may be treated by an antagonist anti-M-CSF antibody of the. invention ¢
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renal, ovarian, prostate, 5colorectal, esophageal, gynecologic
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20  [0206] Inone embodiment, to isolate a human anti-M-CSF antibodies with the

desired characteristics, a human anti-M-CSF antibody as described herein is first
used to select human heavy and light chain sequences having similar binding
activity toward M-CSF, using the epitope imprinting methods described in PCT
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 Vi and Vy domains are selected, “mix and match”

30  experiments are performed, in which different pairs of the initially selected Vi, and
Vy segments are screened for M-CSF binding to select preferred Vi/Vu pair
‘combinations. Additionally, to further improve the quality of the antibody, the Vi



"pharmaceutically acceptable carrier" means any and all solvents,
dispersion media, coatings, antibacterial and antifimgal agents, isotonic
and absorption delaying agents, and the like that are physiologically
compatible. Some examples 300of pharmaceutically acceptable carriers
are water, saline, phosphate buffered%aline, dextrose, glycerol, ethanol
and the like, as well as combinations thereof. In many cases it will be

prefe to include isgtonic xam
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infusible S0 jons), dispersions or suspensions, tablets, pills, powders,
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compesitiatisgsiheilsal ¢ottd antibmistt for mmmrfrmmmmak@e (e.g-
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Subcutaneous; | mtramuscu ar). In a preferred embodiment,

the anébouhpisaatiMisterbdinyeintifdisaved, Wsinledy dnjd caprfurther be
anOthgla%LﬁIﬁﬁgg t%@pe%gé%@; &%Bﬂy%ﬂxé%ﬁﬂfé‘iﬂkféﬁﬁsﬂ RY described below.
intramuscular or subcutaneous injection. In another embodiment, the
inventiimenpiesiestacnetinabhwnatingiboss iisatedrbyiceeariagof aspninatorial
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M-CS rlsm e steps istering an effective amount of
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antigen-binding portion thereof, an isolated nucleic acid molecule

encoding the light chain or the antigen-binding portion thereof, or both the

nuclei€awits3@tehitgcules encoding the light chain and the heavy chain or

f‘n”;:g ﬁE%’H@gé” 9\ ROHIGNR SRS 6P AR, R SXRIGIRIY ANG G Bl erting 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 Cyp 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 Cp, or Cy chain, as described above. For example, an anti-M-CSF
antibody that was originally IgM can be class switched to an IgG. Further, the

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



[0230] Therapeutic compositions typically must be sterile and stable under
the conditions of manufacture and storage. The composition can be
formulated as a solution, microemulsion, dispersion, liposome, or other
ordered structure suitable to high drug concentration. Sterile injectable
solutions can be prepared by 5 incorpgrating the anti-M-CSF antibody in
the required amount in an appropriate solvent with one or a combination
of ingredients enumerated abagve, as required, follow d(5$ ﬂFIt red .
sterilig&tibip @@%réﬂw}é%ﬁé?@%&ir@%%ﬁ%?}“@lﬁ’@ 8 &%ﬁ&%eémon
active compannd deteai stetpeaiigeisbateonipinisradonalaglisperkitracid
medium and the required other ingredients from tho

] se enumerated. .
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surfagigftse Prolonged absorption of injectable compositions can be
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entirety).

30  Mutated Antibodies

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

may be used to make mutated anti-M-CSF antibodies. The antibodies may be



the like. To administer a compound of the invention by other than
parenteral administration, it may be necessary to coat the compound with,
or co-administer 10the compound with, a material to prevent its
inactivation. [0234] Additional active compounds also can be incorporated
into the compositions, In certain embggliments, an anti-M-CSF antibody of
the invention is co-formulated with and/or Co-administered with one or
more additional therapeutic agents. These agentsﬁi)]r%ﬂ%%icﬁgtibodies that
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framework region(s) have the amino acid sequence of the corresponding germline
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30  increase the half-life of the anti-M-CSF antibody. See, ¢.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



20the therapeutic situation. It is especially advantageous to formulate
parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used herein refers to physically
discrete units suited as unitary dosages for the mammalian subjects to be
treated; each unit containing a predei@rmined quantity of active compound
calculated to produce the desired 25therapeutic effect in association with
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invention or a composition comprising such an antibody or portion. A kit

may incl in additign to the antibody or composition, diagnostic or
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domain by a linker 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



25 the compound, salt, solvate, or prodrug, and of the chemotherapeutic
agent are together effective in inhibiting abnormal cell growth. Many
chemotherapeutic agents are known in the art. In some embodiments, the
chemotherapeutic agent is selected from the group consisting of mitotic
inhibitors, allcylating agents, anti-mef4bolites, intercalating antibiotics,

growth factor inhibitors, cell cycle inhibitors, 30enzymes, topoisomerase
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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



tetrahydro-pyran-4-carboxylic acid hydroxyamide;
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15 be combined with the compound of the present invention. VEGF
inhibitors are described in, for example in WO 99/24440 (published May
20, 1999), PCT International Application PCT/IB99/00797 (filed May 3,
1999), in WO 95/21613 (published ust 17, 1995), WO 99/61422
(published December 2, 1999), United States Patent 5,834,504 (issued
November 10, 1998), WO 98/50356 (published 20November 12, 1998),

Unitegl Statem Paeriss B8 B iantiee Marohis, 1999), United States
Patent 5,886,020 (issued March 23, 1999) U,Hited States Pate
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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



25etoricoxib), metalloprotease inhibitors (preferably MMTP-13 selective
inhibitors), p2X7 inhibitors, a25 ligands (such as NEUROTINTm AND
PREGABAUNTmM), low dose methotrexate, leflunornide,
hydroxychloroquine, d-penicillamine, auranofin or parenteral or oral gold.
The compounds of the invention can@so be used in combination with
existing therapeutic agents for the treatment of 30osteoarthritis. Suitable

agents 1o be used in bination include.standard nan- steroid
T RSP R AT B Lo B P st may e
dicloferazted propionitagoids suciVE<CSEpmatiend yflofitherofesntiemopndfem]ve any
ketoprofen 73 and ibuprofen, fenamates, such.as mefenamic acid
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salicytdtddes gdstai gupiciepBOMshHibabseslichivas, ceteboxibrian, prostate,
valdecoxib, rafecoxib and etaricoxib. analgesics and intraarticular
t eraﬁ%érg%@i &S Bor g%qé%? gi(g %#ﬁ/g%ug?émc gc’fdgrs% 0zladsJ 0375 an
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an anti-M- anti | ;
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and eveosizparas Of Gy BNGX Drajid@246lonadiiman anti-M-CSF
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Angiofengin-e. r§%§9t&5&95%%%ﬁ}%1‘§%ﬁ’éﬁ%% reQatondniaER.

The compound the present invenfion may also be used in combination .
with Ghé8mgerisihotisashentivspidspamdsliacinkylesinganeayylitis, osteoarthritis,
anti-Parki i I 15 e T .
e ISR AR AR AR, oo BE QU i o
inhibigesrsuegetiveRapsimtorisimukisyrsiromgamireaap tkiedriaitorse,
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donemdihmn’rrieﬂa@@m% ﬁB@S(@;Lﬁ;thEU R@nmqlm wldgsm, bone resorption
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metryfonate: e human anti-M-CSF antibodie$ of the present

inventdrmeayeatseiiaitisctishetembpiafonbrsttrestiopellpgrtgeindisneh

. as ro'%ﬁ{]ﬁjﬁé@%ﬂ(ﬁ&%ﬁ%ﬁg@@f@ﬁ? é)aifé%ﬁgg,] Hcaatve c_olitzis multiple sclerosis,

immunosuppressant agents such as FK-506 and rapamycin. 5

Blag MGIWMUS@Z@QMW%@m&aﬁﬁeﬁﬁpﬂﬁé}ﬁa\ﬁéﬁhﬁﬂa or

pVOV'd&%;%@&RHﬁE%ﬁBﬁE‘]ﬂ%%EHEn%ﬂ%ﬁcﬁﬁgad‘ﬂm%%&ﬁB&% Liount of a

detect M=CSF In a biological sample'in vitro or in vivo. in one embodiment,

the inbamisreptoddes B meswdardramabedisnidhpinpratiencdieptize a6 SHchf

a M-GRb e eSRING ML DA SHRISEL R BERLIRgEOf, 30comprising the

steps of injecting the antibody into the subject, determining the expression

of M-Ee32Th thEreatjent mpyooanagdmisistipionisee PhEPBoUHagoRist anti-M-

25  CSF monoclonal 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,



comparing the expression in the subject with that of a normal reference
subject or standard, and diagnosing the presence or location of the tumor.
[0251] The anti-M-CSF antibodies can be used in a conventional
immunoassay, including, without limitation, an ELISA, an MA, FACS,
tissue 5 immunohistochemistry, Westgfn blot or immunoprecipitation. The
anti-M-CSF antibodies of the invention can be used to detect M-CSF from
humans. In another embodiment, the anti-M-CSF antibodies can be used

to deteelyMoetiots Fash primrrBEQys RIObSRHITE GRSy hh egpposition.

mMonkaygy CHHHIRAAARAS UF PRSI RAHRYRP U BEMICIa S NER At Rktting agents
detecting M-CSF in a biological sample 10 comprising contactin

a_ .
biologEANSEF RO Wit o P RRHAVE CURRt ARG SHE AN D8 S SHEying agents,
deteclipghaung satibadviRipaeaRb asikent 1iheoREdHSSess of the

antibody is directly labeled with a detectable label. In another
emnbodHaY the anti-M-CSF antibody (the first antibody) is unlabeled and

a secompbgntibadior olresAnBIRG S HiRé GaRiiad Hhe astipdstEdhs comprising

antibody is labeled. As is well 15known to one of skill in the art, a second .
antibdBi§its el AdRE AT SHREAEAT BRI DRI A L JagiaReutc,

and clgasikteofiisbpnihry. doentexarmpigotbht iRepabhdiaptnantiedeie idther anti-
a human IgG, then the secondary antibody could he an anIi-human-%lG}.1
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20 from Pierce Chemical Co. [0252] Suitable labels for the anti v g
secontiRAFAFiib JBy G S HRemER Q05 gﬁmem%g%%%dégg antibodies

enzymgshoIRsthets epueuistieseeniineaieialsljivarinascenidoriarials
and radioactive materials, Examples of suitable enzymes include

horselS&RH perosRATRROSHORR R HHS LPYRIAL Y P54 & ¥RiieLY of forms, for
25acegylahpil) astamset wmples ebsuitabigdfostieticchraliiqeiiplexess (c.g.,

include streptavidin/biotin.and, ayidin/bjotin; examples of suitable

Adore SSFitERls AL RS BB TSRS S A sRe gt JaRIRts: Pills
isothigeyaate lifiedaminaddichorisitainIhepredital ésnridestarisyin the
chloride or phycoerytluin; an,example Qf a luminescent material.includes
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ati-Mpesiirrad iatlyo fadhimassaiont hephietngisiesatiptesthetab etbdutaneous,
M-CSE standards and the anti-M-C Fanti%ody afrﬁhc%mbinte and t €1y is
amour B GHRSHEREA I SRS EHIR 4 B A i e BB AR R A Py

determinachifbeabomnkotdds Gisichebinjagioal Jarpitis prefesely 5
proportional, to the amount of labeled M-CSFE. standard bound to tlae
VBSR4 D88 LG R AR SEA CEniganon
aboveifgeaissnTaemetitupabesintar akainpiatihe iachidds G Stethodonftiesting
can be used to detect M-CSF. in cells or gn the surface of, cells in cell
e e R o o 5 e 5 L oot
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.



10 The anti-M-CSF antibodies can be used to determine the amount of
M-CSF on the surface of cells or secreted into the tissue culture medium
that have been treated with various compounds. This method can be used
to identify compounds that are useful to inhibit or activate M-CSF
expression or secretion. According tdthis method, one sample of cells is
treated with a test compound for a period of time 15while another sample
is Ieg ated, If the.total level of M-CSF.is to be.measured, the.cells are
lyse Oéﬁg th PSf&PW@ﬁWSﬂ‘i’s"?ﬁé&%ﬁ’? | umslllrsi?gbgnsge B}t{?ﬁgd SIS e the
immuysadissay»fiesarfeduabané stbhegtotdiie vehnfdsitios eam thdanpaletdd as a
versus. the untreated cells is.compared.to determine, the D’a{fec of the test .
comBBIHGREFSES ‘ﬂ?ﬁ?ﬁu%gg‘s‘%‘;’/ oI EASLTNG BeL R e\fg s%|sstultable
an Etd Silod2g Westetratitat. Bthilcolj statdeedbuainsfdarGEpripicdy
easured, the cells are, té}/ d, and the M-CSF cell surface.leyels -
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step labeling.the cell surface proteins with a detectable label,. as
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determining the logalization of M-CSE . rface levels, ¢
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throufybenet dryiegritra yrebidsle ptovidst of Fasgetiveringredicd pivs ans ¢déitional
inhibition or activation of M-CSE.. laxa
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Hecretéahigheds bhova BRlaarinelbdughdostaps pileppeatisispmigations, the
anti-M-CSFE antibodies Mgl ite e: i

osuc I BT o B A ot

the wirltsawéthesrinibusiter Alawei tobsirpprsaisted - Meckitiethuisane drgapute and/or
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differéd23aim InectaiinvnctOimetitsoyeamsieqsiagovenasiiifng ash enepspagund may
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B oA AR S TP DR ER W L) SRR ARSEolcase, such

to determinattodddvelaetedoradativnCariidingsmolanitursassigmaepasehes, and

body fluid san EﬂM&f‘&%ﬂg%‘gﬁgﬁéﬁPI§ﬁd¥%ﬁaéﬁ{ﬁ§}%ﬁ@c%%9@fbl_e pol‘%ymers can

iNUNUNORISTOC mistry, an en capture assay are well known in the

art. Sbe used, shidrienetaylenenendwortatm pelawby doidesanalisbesdnacihn

be scal far hjgh.t QA Or I ;
o oo e o o Pl eBhation
adtibodieschiftairivdonioare antereliss seeradsderernifreibosekilodia gre art
cell sufacg M-l SR Rl IR I RERY SHIOPLING Sssugeni poRe

embodinien e tissue is from a diseased tissue. In some embodiments,
the tisRabinsambesla Manes! Sreddetodsg-1eeeoY Ml dfi8@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
antibodyy ar a comnoncitinn comnricina them to 2 natient in nead nf




77 such a diagnostic test and subjecting the patient to imaging analysis to
determine the location of the M-CSF-expressing tissues. Imaging analysis
is well known in the medical art, and includes, without limitation, x-ray
analysis, magnetic resonance imaging (MRI) or computed tomography
(CE). The antibody can be 5labeled with any agent suitable for in vivo
imaging, for example a contrast agent, such as barium, which can be used

for x- alysis, or.am etic contrast a . olinium,.
chelaﬁ@sv?v’mic#c%?ﬁ? e Gse %‘6‘? 101 @Ef%ggf%%%ﬁﬁ%gaggée% SN ut ¢ e[,l can be
withootaliinigdtionisteidiSotepaspdeohitisa@dier! dilusutoe e assivgilazntedible

the anti-M-C ntibody will b gl i 0 .
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such ag,0loqs é@iﬂ%ﬁ’{é “&o&[ﬁ%%é?!s&}frigérg'eg i d%%%ﬂs%‘?{%‘] %;Hg;g%%&férs, and

some embddiments, the body fluid éased tissue.

embddiimits Tthedpudistin el derpmind efittriovenbiopby dievetlanpasnieral
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body en use an immunoassay to determine secreted MCSF
18veldhscomapeimiodthdisnmeda dbpiayediits eragiddhtivant of the invention

Is a ZBI)%Q hod of;Assayyidye rc%?&@ﬁﬂ&gﬁ% M e T YA Shto the

comprising: administering a M- antagonist to a primate or human

subjeeeranasitiensufingettimeniisdioeCs 24-4ubM6 ridhetjedsphthe invention is
biological, Sammpes LaeraReyicdMainadsiably s I0260h RaRRBhal therapeutic

embodiment, the invention provides a method for inhibiting M-CSF activity

by adagimitsehgsangmisindge antihsticstthat inbeibier tassetshartingoplagtic
the, ihadi i - _ : N
£ the, e aletibediesflesHUBeH BRI 2R, Sk HACAREHAEANG nibi

a pre em anti-M antibody is'a’human, chimeric or

humaMize8Eanelibdy ctfinatbtherpbird MRS piarerchamicalgons that
humap,aadl ERF SRS A MMARHARRALs AR RALYEN NS RACALMBWer blood

be a mammal that expresses a M-CS thaf the anti-M-CSF antibody

crosspsaste it metotensisoesnieatingecaaymeicidEd hibierin el combination
mam 'ﬁ%&ﬁf% ?ﬁ%(?l% fowler G848 WiED JH@@P—W%@P@ I£AGH as the co-

(i.e, a primate) for veterinary purposes or as an animal model of human

Aseasdministradirganinshesareadingneseiblertrxdcisierpine mplisrtionsanseciated
efficawﬁfﬁgggﬁg{ﬁqﬁgﬂggﬁeﬂ}é%};ion. [0261] As used herein, the term "a
ic

disorder in which M-CSF activity is 5 detrimental” is intended to include

disead®238hd m@@@@%@fﬁ?%%ﬁihﬁimﬁéh@émm@ﬁ @%@mposiﬁ_ons
M'CSEofﬂaﬁigiﬂgjﬁférﬁ Wity ing, i dhe SUeguiah LamBERB GO BHREBESpeutic
suspected of being either responsible for the pathophysiology of the
disordegiorasaiaroptriadlesinrombmnasionvars anthefion heatmsgidor sugsr. The

gﬂssor%&ﬁésaaﬂéa%ﬁmg onced: Rvaxm %%?z%é'%éflﬁr&?ﬁ?cmmé%ﬁ'%ﬁh

-CSF 10 secreted and/or on the cell surface or increased tyrosine
autopRutiganseylageorishmssndesiatitrapdansioniabinmibeiorg dingeeuch as
sufferipg; fram.the;disordesil R IPEIBARE, IBMoSHaE, 18¥6IStIBYREand alkaloids,
detected, for example, uSing an anti-M-CSF antibody as described above.
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.



[0262] In one embodiment, an anti-M-CSF antibody may be administered
to a 15 patient who has a c-fins-expressing tumor or a tumor that secretes
M-CSF and/or that expresses M-CSF on its cell surface. Preferably, the
tumor expresses a level of clins or M-CSF that is higher than a normal
tissue. The tumor may be a solid tungédr or may be a non-solid tumor, such
as a lymphoma. In a more preferred embodiment, an anti-M-CSF antibody
may be administered to a patient who has a 20 c-fins-expressing tumor, a
M-CSHE PreddIfGaampeftions dihe isriee masluds k hermpeutically

canceggidstivaithelinth @t umoRIAYRE GARCSITRHGV A BHE B MAShtibody or
preferred empodiment, the tumor s a cancer of lung, breast, prostate or

colon AHiEFLIHBABERIRN SB6 d¥eHiothe anthnrresticaissiptive amount”
administered 1o aaRrsAesNts, it Mnasds hedengsiiaung iRdbacediBsry, to

receptor..In a highly preferred 25 embodiment, the method causes the

tamordiBtarife deEeththmstar teitkhefo g dsutically silreltysagrount of the
volumgnt{BRRSHRELIHREBIREH A Migjhadsausen FsOaEoHkelRease

to not be bound by M-CSF. In another embodiment, the method causes

M-CSELR APy Fishbatibe mtsiduahand, the aEReph Herifmdhady or
the me#ipd SapsepaesEled MissbEdakipedinigieeliziiol feilbabavngdetically

c-fins. In 3Q a preferred embodiment, the antibady is_selected from 252

88, 10005t ameust is plig png i viichanyy ixie oF defEmeental efieqls of the

907 .2, £hifbdCy De tnilsi¢ Gonitin Bt OutarSighe @ HPBeMhetyRutidallPBeneficial
07,2064 9.144-C02 9144008 D14 7 Ser, .7.0-Ser, _
8.10.£8e¢sg %’E@g&%?fé. G APABT JelSRgrLeRp LR fective, at

chain dighehaia freiiods SmdiRtEeaisries achif028ad desapoBphylactic
preferred embodiment, an anti-M-CSF antibody may pbe administered to a
Pt CETERa RREIAAF I PRRSRTEH AR E-Giech SRR At o0
in the edflibadihdeviialsxpiespiopafidticaly effedtiad 4maumdBElY ¥ less than the
?r mr:;t%n cancers Ing%ne.embodiment, said method relates to the ‘
atnBRTEBPRGAlY SlleFixe YR s quamous cell, bladder, gastric,
pancreatssjorexsiadierdinenk casophdiseddpoqsiateicolowtiattidgsired
R e ora A b ag o
of thisdavestidminiiesel, iaverdividedaiissiz thicwirnibeandageote or the
canceR B ETRUEL ATIREOS BT P AGH M A s of
cancetheasigpeeansitnatkeialcanspeoidived winiaganaliccpioniate paehteral
cancer, colon cancer, breast cagcer, gﬁnecolotgégtumors ge.g., Hterl e

sarcorfyEPASHIRE M 073RR TAYANBPI AT A58 ST AAFRIRIHEHSR R untformity of

endondeligs), Dasaiitomit frthecesvikhertal nefera wfghesiadindistrete units suited
carcinoma of the vulva)

oo e ST B L BT LR e (B UBlgagyeining
of the fitydeteknpiacdquemidt pofdttnekglapdsidsalcolnes of paidiuisstirsdesired
o b, Cotce o e PR POSle RIC B e
lymphepeaifitatbafechiaiysage 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



of body tissues other than blood, bone marrow or the lymphatic system),
solid tumors of childhood, lymphocyte lymphomas, cancer of the bladder,
cancer of the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the
renal pelvis), or neoplasms of the central nervous system (e.g., primary
CNS lymphoma, spinal axis 25tumorggbrain stem gliomas or pituitary
adenomas). In a more preferred embodiment, the anti-M-CSF antibody is
administered to a patient with breast cancer, prostate cancer, lung cancer

or coldpvertipiets (023 &R mefle g reaferMydhént Aresikasraere preferably
causeg, {he5CaNCRIY SLOP RECHTRISHRI ARORIBAH Yt AR &%é%f%ﬁ?ey}nay vary

weight or volume or to decrease In weight or volume. 30102641 The

antibotfifihihg Bcsahreeatasfeconstifisr i herdlenriad. JHasitade dgher

MUtiple, iEREso QLI R Ep AR ARH E’Qﬁfﬁdﬂ Y RERUNBIIGERh{ERTLHNAS be
orlo

times daily to once every six months nger. The administering may be

of sCrdtiRd U Umerracondiag s ndikdimasehayd thepralarpivésudgment
every du&lgysoRREAMEIRHIE QR HevRAGEINCAINinARERISY 8MW Bompositions,

weeks, once every month, once every two months, once every three

montd RpbiRWEs EgesseRtdRTHShas AFRiBvRIVREY andp e are not intended to
adminisipr ek ceAROBPpRIYIGA GF MEEMMEd Ihasibagdy Smay be

administered via an oral, mucosal, buccal, intranasal, inhalable,

intravafRtfl, stpetharemast fiFhrmissenainpardoRarErVifankiih eprgprising an anti-
picalaue: mﬁymig@ymﬂggmﬁtﬁm Akt sligoaldhe HmsRion

inflamed body part, into the tumor or inflamed body part, or at a site

distanPIRBRRITHRS SHENARRRHRAM: BPPFHORe d AAHpBaRCTIS. dRsHomig the
be adgigisseyest enepositisasdivicnes dOatdaastimnreriodiohti®ean include

until the condition_is treated, palliated or cured. The antibody generally will

be adMRHTSRHS {OF 4010ha diesnestimes tistapeutinmprtinde dnRdiraferred

antiboghysiisRa{ B UM H N dRNEE LIHGEAR 6F %V&Kiﬁﬁ?fsiﬁdiﬁé‘dﬁﬁlﬁﬁi% itand a
weight or volume or until the inflamed body part is healed. The antibo fégr

Wl getiamanytisegethhrlierB Paussdite BRar st athrcPelomp JuinBy
15 desgiRedsuprdietosadeehantibots wiliBemeoallydenpbieorp@dprising it
of 0.1-100 mg/kg, more preferably 0.5-50 mg/kg, more preferably 1-20
mo/kg@HhaPE S TS RS geED i Adg brsed it sthashtestBhegrbelow.

the antihe@mBraindengake iadday @ik ARthashigidy i dbet e GA6%hdtons on
another aspect, the anti-M-CSFE aniiégﬁdy may be co-administered with
t -

200thdR Rigpoh D M ofhhia AP RGEsiering from an

anti-cafaRhAee disSeascoiSikaiotidno e htnsadusaty enehpee ST UB14+CD 16+
anti-neoplastic drugs or molecules, to a patient who has a

hyperproRRedasddidiodesical sarplcantan art Mot Arihedspect, the
inventin4ejatghiviaveieibed i tediastooaiioattbasiperpibliasibidrmal cell

disorder in a mammal comprising administering to said mammal 25 a

i | 2%a .
therap@HEHK} &MRERTRALI AT SR ot MBEh AR HROE RdrihR myention in

combigas®inwtithavi@ni: bimegen chelesieg pemit v eliourhead i gitigmounts of
of, but not limited tp, mitotic inhibitors, alkylating agents, anti-metabolites,
i%§erc&ﬁ%m<§@@gﬁf§,s HosfhrieoF H’iﬂfBRSréPé]é%F &%% AobRgApeutic agent are

enzymggeiRaisRotRmBLiiMibitassbnormal cell growth. Many chemotherapeutic

agents are known in the art. In some embodiments, the chemotherapeutic agent is

selected from the group consisting of mitotic inhibitors, alkylating agents, anti-
metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
30  enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,

e.g. anti-androgens, and anti-angiogenesis agents.



biological response modifiers, anti-hormones, kinase inhibitors, matrix
30metalloprotease inhibitors, genetic therapeutics and anti-androgens. In
a more preferred embodiment, the antibody may be administered with an
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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:
3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclopentyl)-
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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-hydrdxy—3—methyl-piperidine—Z-



The combination therapy may be administered at a site distant from the
site of the tumor. The combination therapy generally will be administered
for as long as the tumor is present provided that the antibody causes the
tumor or cancer to stop growing or to decrease in weight or volume.
5[0268] In a still further embodiment/fhe anti-M-CSF antibody is labeled
with a radiolabel, an |mmunotoxm or a toxin, or is a fusion protein
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molecules that can inhibit VEGF; and erbB2 receptor inhibitors, such as organic
molecules or antibodies that bind to the erbB2 receptor, for example,
HERCEPTIN™ (Genentech, Inc.). EGF-R inhibitors are described in, for example

25  in WO 95/19970 (published July 27, 1995), WO 98/14451 (published April 9,
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



5[0271] In a preferred embodiment, the gene therapy method comprises
the steps of administering an isolated nucleic acid molecule encoding the
heavy chain or an antigen-binding portion thereof of an anti-M-CSF
antibody and expressing the nucleic acid molecule. In another
embodiment, the gene therapy meth@d comprises the steps of
administering an isolated nucleic acid molecule encoding 10 the light
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1589%8%#?32956 (published September 12, 1997), WO 97/22596 (published June 26,
1997), WO 98/54093 (published December 3, 1998), WO 98/02438 (published
25  January 22, 1998), WO 99/16755 (published April 8, 1999), and WO 98/02437
(published January 22, 1998), all of which are incorporated herein in their
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 (Glaxo Wellcome plc), and
the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc.) and 2B-1
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10 6,284,764 (issued September 4, 2001), both of which are incorporated in their
entireﬁes herein by reference. The erbB2 receptor inhibitor compounds and
substance described in the aforementioned PCT applications, U.S. patents, and
U.S. provisional applications, as well as other compounds and substanceé that
inhibit the erbB2 receptor, can be used with the compound of the present invention
15  inaccordance with the present invention.
[0245] Anti-survival agents include anti-IGF-IR antibodies and anti-integrin
agents, such as anti-integrin antibodies.
[0246] Anti-inflammatory agents can be used in conjunction-with an anti-M-CSF
antibody of the invention. For the treatment of rheumatoid arthritis, the human
20  anti-M-CSF antibodies of the invention may be combined with agents such as
TNF-o inhibitors such as TNF drugs (such as REMICADE™, CDP-870 and
HUMIRA™) and TNF receptor immunoglobulin molecules (such as ENBREL™),
IL-1 inhibitors, receptor antagonists or soluble IL-1ra (e.g. Kineret or ICE
inhibitors), COX-2 inhibitors (such as celecoxib , rofecoxib, valdecoxib and
25  etoricoxib), me;calloprotease inhibitors (preferably MMP-13 selective inhibitors),
p2X7 inhibitors, 26 ligands (such as NEUROTIN™ AND PREGABALIN™),
low dose methotrexate, leflunomide, hydroxychloroquine, d-penicillamine,
auranofin or parenteral or oral gold. The compounds of the invention can also be
used in combination with existing therapeutic agents for the treatment of
30  osteoarthritis. Suitable agents to be used in combination include standard non-
steroidal anti-inflammatory agents (hereinafter NSAID’s) such as piroxicam,

diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen, ketoprofen
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and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2
inhibitors such as celecoxib, valdecoxib, rofecoxib and etoricoxib, analgesics and
intraarticular therapies such as corticosteroids and hyaluronic acids such as
hyalgan and synvisc.

[0247] Anti-coagulant agents can be used in conjunction with an anti-M-CSF
antibody of the invention. Examples of anti-coagulant agents include, but are not
limited to, warfarin (COUMAD]NTM , heparin, and enoxaparin (LOVENOX™).
[0248] The human anti-M-CSF antibodies of the present invention may also be
used in combination with cardiovascular agents such as calcium channel blockers,
lipid lowering agents such as statihs, fibrates, beta-blockers, Ace inhibitors,
Angiotensin-2 receptor antagonists and platelet aggregation inhibitors. The
compounds of the present invention may also be used in combination with CNS
agents such as antidepressants (such as sertraline), anti-Parkinsonian drugs (such as
deprenyl, L-dopa, REQUIP™, MIRAPEX™, MAOB inhibitors such as selegine
and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake
inhibitors, NMDA antagonists, Nicotine agonists, Dopamine agonists and
inhibitors of neuronal nitric oxide synthase), and anti-Alzheimer’s drugs such as
donépezﬂ, tacrine, 026 LIGANDS (such NEUROTIN™ and PREGABALIN™)
inhibitors, COX-2 inhibitors, propentofylline or metryfonate.

[0249] The human anti-M-CSF antibodies of the present invention may also be
used in combination with osteoporosis agents such as roloxifene, droloxifene,
lasofoxifene or fosomax and immunosuppressant agents such as FK-506 and

rapamycin.

Didenostic 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,
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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comparing the expression in the subject with that of a normal reference subject or
standard, and diagnosing the presence or location of the tumor.

[0251] The anti-M-CSF antibodies can be used in a conventional immunoassay,
including, without limitation, an ELISA, an RIA, FACS, tissue
immunohistochemistry, Western blot or immunoprecipitation. The anti-M-CSF
antibodies of the invention can be used to detect M-CSF from humans. In another
embodiment, the anti-M-CSF antibodies can be used to detect M-CSF from '
primates such as cynomologus monkey, rhesus monkeys, chimpanzees or apes.
The invention provides a method for detecting M-CSF in a biological sample
comprising contacting a biological sample with an anti-M-CSF antibody of the
invention and detecting the bound antibody. In one embodiment, the anti-M-CSF
antibody is directly labeled with a detectable label. In another embodiment, the
anti-M-CSF antibody (the first antibody) is unlabeled and a second antibody or
other molecule that can bind the anti-M-CSF anﬁbody is labeled. Asis well
known to one of skill in the art, a seéond antibody is chosen that is able to
specifically bind the particular species and class of the first antibody. For example,
if the anti-M-CSF antibody is a human IgG, then the secondary antibody could be

an anti-human-IgG. Other molecules that can bind to antibodies include, without

limitation, Protein A and Protein G, both of which are available commercially, e.g.,

from Pierce Chemical Co.

[0252] Suitable labels for the antibody or secondary antibody have been
disclosed supra, and include various enzymes, prosthetic groups, fluorescent
materials, luminescent materials and radioactive materials. Examples of suitable
enzymes include horseradish peroxidase, alkaline phosphatase, -galactosidase, or
acetylcholinesterase; examples of suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials
include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example
of a luminescent material includes luminol; and examples of suitable radioactive
material include ‘%1, P*'1, %S or °H.

[0253] In other embodiments, M-CSF can be assayed in a biological sample by a

competition immunoassay utilizing M-CSF standards labeled with a detectable
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substance and an unlabeled anti-M-CSF antibody. In this assay, the biological
sample, the labeled M-CSF standards and the anti-M-CSF antibody are combined
and the amount of labeled M-CSF standard bound to the unlabeled antibody is
determined. The amount of M-CSF in the biological sample is inversely
proportional to the amount of labeled M-CSF standard bound to the anti-M-CSF
antibody. '

[0254] One can use the immunoassays disclosed above for a number of purposes.
For example, the anti-M-CSF antibodies can be used to detect M-CSF in cells or
on the surface of cells in cell culture, or secreted into the tissue culture medium.
The anti-M-CSF antibodies can be used to determine the amount of M-CSF on the
surface of cells or secreted into the tissue culture medium that have been treated
with various compounds. This method can be used to identify compounds that are
useful to inhibit or activate M-CSF expression or secretion, According to this
method, one sample of cells is treated with a test compound for a period of time
while another sample is left untreated. If the total level of M-CSF is to be
measured, the cells are lysed and the total M-CSF level is measured using one of
the immunoassays described above. The total level of M-CSF in the treated versus
the untreated cells is compared to determine the effect of the test compound.
[0255] An immunoassay for measuring total M-CSF levels is an ELISA or
Western blot. If the cell surface level of M-CSF is to be measured, the cells are not
lysed, and the M-CSF cell surface levels can be measured using one of the
immunoassays described above. An immunoassay for determining cell surface
levels of M-CSF can include the steps of labeling the cell surface proteins with a
detectable label, such as biotin or '*°I, immunoprecipitating the M-CSF with an
anti-M-~CSF antibody and then detecting the labeled M-CSF. Another
immunoassay for determining the localization of M-CSF, e.g., cell surface levels,
can be immunohistochemistry. Methods such as ELISA, RIA, Western blot,
immunohistochemistry, cell surface labeling of integral membrane proteins and
immunoprecipitation are well known in the art. See, e.g., Harlow and Lane, supra.
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.
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[0256] Another example of an immunoassay for measuring secreted M-CSF
levels can be an antigen capture assay, ELISA, immunohistochemistry assay,
Western blot and the like using antibodies of the invention. If secreted M-CSF is
to be measured, cell culture media or body fluid, such as blood serum, urine, or
synovial fluid, can be assayed for secreted M-CSF and/or cells can be 1yséd to
release produced, but not yet secreted M~CSF. An immunoassay for determining
secreted levels of M-CSF includes the steps of labeling the secreted proteins with a
detectable label, such as biotin or '*°, immunoprecipitating the M-CSF with an
anti-M-CSF antibody and then detecting the labeled M-CSF. Another
immunoassay for determining secreted levels of M-CSF can include the steps of
(a) pre-binding anti-M-CSF antibodies to the surface of a microtiter plate; (b)
adding tissue culture cell media or body fluid containing the secreted M-CSF to the
wells of the microtiter plate to bind to the anti-M-CSF antibodies; (c) adding an
antibody that will detect the anti-M-CSF antibody, e.g., anti-M-CSF labeled with
digoxigenin that binds to an epitope of M-CSF different from the anti-M-CSF
antibody of step (a); (d) adding an antibody to digoxigenin conjugated to
peroxidase; and () adding a peroxidase substrate that will yield a colored reaction
product that can be quantitated to determine the level of secreted M-CSF in tissue
culture cell media or a body fluid sample. Methods such as ELISA, RIA, Western
blot, immunohistochemistry, and antigen capture assay are well known in the art.
See, ¢.g., Harlow and Lane, supra. In addition, the immunoassays can be scaled up
for high throughput screening in order to test a large number of compounds for
inhibition or activation of M-CSF.

[0257] The anti-M-CSF antibodies of the invention can also be used to determine
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
levels of M-CSEF, 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
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such a diagnostic test and subjecting the patient to imaging analysis to determine
the location of the M-CSF-expressing tissues. Imaging analysis is well known in
the medical art, and includes, without limitation, x-ray analysis, magnetic
resonance imaging (MRI) or computed tomography (CE). The antibody can be
labeled with any agent suitable for in vivo imaging, for example a contrast agent,
such as barium, which can be used for x-ray analysis, or a magnetic contrast agent,
such as a gadolinium chelate, which can be used for MRI or CE. Other labeling
agents include, without limitation, radioisotopes, such as %T¢. In another
embodiment, the anti-M-CSF antibody will be unlabeled and will be imaged by
administering a second antibody or other molecule that is detectable and that can
bind the anti-M-CSF antibody. In an embodiment, a biopsy is obtained from the
patient to determine whether the tissue of interest expresses M-CSF.

[0259] The anti-M-CSF antibodies of the invention can also be used to determine
the secreted levels of M-CSF in a body fluid such as blood serum, urine, or
synovial fluid derived from a tissue. In some embodiments, the body fluid is from
a diseased tissue. In some embodiments, the body fluid is from a ‘tumor ora
biopsy thereof. In some embodiments of the method, body fluid is removed from a
patient. The body fluid is then used in an immunoassay to determine secreted M-
CSF levels by the methods discussed above. One embodiment of the invention is a
method of assaying for the activity of a M—CSF' antagonist comprising:
administering a M-CSF antagonist to a primate or human subject and measuring

the number of CD14-+CD16+ monocytes in a biological sample.

Therapeutic Methods of Use

[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 embodiment, the M-CSF is
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
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with which the antibody cross-reacts (i.e. a primate) for veterinary purposes or as
an animal model of human disease. Such animal models may be useful for
evaluating the therapeutic efficacy of antibodies of this invention.

[0261] As used herein, the term “a disorder in which M-CSF activity is
detrimental” is intended to include diseases and other disorders in which the
presence of high levels of M-CSF in a subject suffering from the disorder has been
shown to be or is suspected of being either responsible for the pathophysiclogy of
the disorder or a factor that contributes to a worsening of the disorder. Such
disorders may be evidenced, for example, by an increase in the levels of M-CSF
secreted and/or on the cell surface or increased tyrosine autophosphorylation of c-
Jfms in the affected cells or tissues of a subject suffering from the disorder. The
increase in M-CSF levels may be detected, for example, using an anti-M-CSF
antibody as described above. t
[0262] In one embodiment, an anti-M-CSF antibody may be administered to a
patient who has a c-fins-expressing tumor or a tumor that secretes M-CSF and/or
that expresses M-CSF on its cell surface. Preferably, the tumor expresses a level
of c-fins or M-CSF that is higher than a normal tissue. The tumor may be a solid
tumor or may be a non-solid tumor, such as a lymphoma. In a more preferred
embodiment, an anti-M-CSF antibody may be administered to a patient who has a
c-fins-expressing tumor, a M-CSF-expressing tumor, or a tumor that secretes M-
CSF that is cancerous, Further, the tumor may be cancerous. In an even more
preferred embodiment, the tumor is a cancer of lung, breast, prostate or colon. In
another preferred émbodiment, the anti-M-CSF antibody administered to a patient
results in M-CSF no longer bound to the c-fins receptor. In a highly preferred
embodiment, the method causes the turhor 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
a preferred embodiment, the antibody is selected from 252, 88, 100, 3.8.3,2.7.3,
1.120.1,9.14.41, 8.10.3F, 9.7.2IF, 9.14.4, 8.10.3, 9.7.2, 9.7.2C-Ser, 9.14.4C-Ser,
8.10.3C-Ser, 8.10.3-CG2, 9.7.2-C@G2, 9.7.2-CG4, 9.14.4-CG2, 9.14.4-CG4, 9.14 4-
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Ser, 9.7.2-Ser, 8.10.3-Ser, 8.10.3-CG4, 8.10.3FG1 or 9.14.4G1, or comprises a
heavy chain, light chain or antigen binding region thereof.

[0263] In another preferred embodiment, an anti-M-CSF antibody may be
administered to a patient who expresses inappropriately high levels of M-CSF. It
is known in the art that high-level expression of M-CSF can lead to a variety of
common cancers. In one embodiment, said method relates to the treatment of
cancer such as brain, squamous cell, bladder, gastric, pancreatic, breast, head,
neck, esophageal, prostate, colorectal, lung, renal, kidney, ovarian, gynecological
or thyroid cancer. Patients that can be treated with a compounds of the invention
according to the methods of this invention include, for example, patients that have
been diagnosed as having lung cancer, bone cancer, plancreatic cancer, skin cancer,
cancer of the head and necl;, cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon
cancer, breast cancer, gynecologic tumors (e.g., uterine sarcomas, carcinoma of the
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma
of the vagina or carcinoma of the vulva), Hodgkin’s disease, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine system (e.g.,
cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft tissues,
cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute
leukemia, solid tumors (e.g., sarcomas, carcinomas or lymphomas that are cancers
of body tissues other than blood, bone marrow or the lymphatic system), solid
tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the
kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), or
neoplasms of the central nervous system (e.g., primary CNS lymphoma, spinal axis
tumors, brain stem gliomas or pituitary adenomas). In a more preferred
embodiment, the anti-M-CSF antibody is administered to a patient with breast
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.

[0264] The antibody may be administered once, but more preferably is
administered multiple times. For example, the antibody may be administered from

three times daily to once every six months or longer. The administering may be on
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a schedule such as three times daily, twice daily, once daily, once every two days,
once every three days, once weekly, once every two weeks, once every month,
once every two months, once every three months and once every six months. The
antibody may also be administered continuously via a minipump. The antibody
may be administered via an oral, mucosal, buccal, intranasal, inhalable,
intravenous, subcutaneous, intramuscular, parenteral, intratumor or topical route.
The antibody hlay be administered at the site of the tumor or inflamed body part,
into the tumor or inflamed body part, or at a site distant from the site of the tumor
or inflamed body part. The antibody may be administered once, at least twice or
for at least the period of time until the condition is treated, palliated or cured. The
antibody generally will be administered for as long as the tumor is present
provided that the antibody causes the tumor or cancer to stop growing or to |
decrease in weight or volume or until the inflamed body part is healed. The
antibody will generally be administered as part of a pharmaceutical composition as
described supra. The dosage of antibody will generally be in the range of 0.1-100
mg/kg, more preferably 0.5-50 Iflg/kg, more preferably 1-20 mg/kg, and even more
preferably 1-10 mg/kg. The serum concentration of the antibody may be measured
by any method known in the art.

[0265] In another aspect, the anti-M-CSF antibody may be co-administered with
other therapeutic agents, such as anti-inflammatory agents, anti-coagulant agents,
agents that will lower or reduce blood pressure, anti-neoplastic drugs or molecules,
to a patient who has a hyperproliferative disorder, such as cancer or a tumor. In
one aspect, the invention relates to a method for the treatment of the
hyperproliferative disorder in a mammal comprising administering to said mammal
a therapeutically effective amount of a compound of the invention in combination
with an anti-tumor agent selected from the group consisting of, but not limited to,
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
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
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or combination therapy is administered along with radiotherapy, chemotherapy,
photodynamic therapy, surgery or other immunotherapy. In yet another preferred
embodiment, the antibody will be administered with another antibody. For
example, the anti-M-CSF antibody may be administered with an antibody or other
agent that is known to inhibit tumor or cancer cell proliferation, e.g., an antibody
or agent that inhibits ertbB2 receptor, EGF-R, CD20 or VEGF.

[0266] Co-administration of the antibody with an additional therapeutic agent
(combination therapy) encompasses administering a pharmaceutical compoéition
comprising the anti-M-CSF antibody and the additional therapeutic agent and
administering two or more separate pharmaceutical compositions, one comprising
the anti-M-CSF antibody and the other(s) comprising the additional therapeutic
agent(s). Further, although co-administration or combination therapy generally
means that the antibody and additional therapeutic agents are administered at the
same time as one another, it also encompasses instances in which the antibody and
additional therapeutic agents are administered at different times. For instance, the
antibody may be administered once every three days, while the additional
therapeutic agent is administered once daily. Alternatively, the antibody may be
administered prior to or subsequent to treatment of the disorder with the additional
therapeutic agent. Similarly, administration of the anti-M-CSF antibody may be
administered prior to or subsequent to other therapy, such as radiotherapy,
chemotherapy, photodynamic therapy, surgery or other immunotherapy

[0267] The antibody and one or more additional therapeutic agents (the
combination therapy) may be administered once, twice or at least the period of
time until the condition is treated, palliated or cured. Preferably, the combination
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
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.



66 3-11 6-13 6b 52 012 3 9.7.2-CG4 70 3-11 6-13 6b 52 012 3 9.7.2-Set
86 3-11 6-13 6b 47,48

10

15

20

25

30

82

The combination therapy may be administered at a site distant from the site of the
tumor. The combination therapy generally will be administered for as long as the
tumor is present provided that the antibody causes the tumor or cancer to stop
growing or to decrease in weight or volume.

[0268] In a still further embodiment, the anti-M-CSF antibody is labeled with a
radiolabel, an immunotoxin or a toxin, or is a fusion protein comprising a toxic
peptide. The anti-M-CSF antibody or anti-M-CSF antibody fusion protein directs
the radiolabel, immunotoxin, toxin or toxic peptide to the M-CSF-expressing cell.
In a preferred embodiment, the radiolabel, immunotoxin, toxin or toxic peptide is .
internalized after the anti-M-CSF antibody binds to the M-CSF on the surface of
the target cell.

[0269] In another aspect, the anti-M-CSF antibody may be used to treat
noncancerous states in which high levels of M-CSF and/or M-CSF have been
associated with the noncancerous state or disease. In one embodiment, the method
comprises the step of administering an anti-M-CSF antibody to a patient who has a
noncancerous pathological state caused or exacerbated by high levels of M-CSF
and/or M-CSF levels or activity. In a more preferred embodiment, the anti-M-CSF
antibody slows the progress of the noncancerous pathological state. In a more
preferred embodiment, the anti-M-CSF antibody stops or reverses, at least in part,

the noncancerous pathological state.

Gene Therapy

[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 l’)oth a heavy
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
embodiment, precursor B cells or other cells are infected in vivo using a virus
known to infect the cell type of interest. Typical vectors used for gene therapy

include liposomes, plasmids and viral vectors. Exemplary viral vectors are
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Eonditlonkghterain or an antigen-binding portion thereof of an anti-M-CSF antibody
and expressing the nucleic acid molecule. In a more preferred method, the gene
therapy method comprises the steps of administering of an isolated nucleic acid
molecule encoding the heavy chain or an antigen-binding portion thereof and an
isolated nucleic acid molecule encoding the light chain or the antigen-binding

15 portion thereof of an anti-M-CSF antibody of the invention and expressing the
nucleic acid molecules. The gene therapy method may also comprise the step of
administering another anti-cancer agent, such as taxol or adriamycin.
[0272] In order the{i: 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 Milstein, Methods Enzymol.
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Antibody 25288 - doma 2.7.3 (LN 15892) PTA-5391
Hybridoma 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

EXAMPLE I
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  celllines 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 9.7.21F, 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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Table 2
Heavy and Light Chain Gene Utilization

Clone Heavy Chain Kappa Light Chain
SEQIDNO: |Vy |Ds |Ju | SEQIDNO: |V, T
252 1,2 3-11 | 7-27 |6 3,4 012 |3
88 5,6 3.7 | 613 |4 7,8 o012 |3
100 9,10  |3-23 |1-26 |4 11, 12 12 |3
3.8.3 14 3-11 | 727 | 4 16 L5 |3
273 18 3-33 | 126 |4 20 L5 |4
1.120.1 22 1-18 | 4-23 |4 24 B3 |1
| 9.14.41 25,26  |3-11 |7-27 |4b 27,28 012 |3
© 8.10.3F 29,30 | 3-48 | 1-26 | 4b 31,32 A27 |4
9.7.2IF 33,34 | 3-11 | 6-13 | 6b 35,36 012 |3
9.14.4 37,38 | 3-11 | 7-27 | 4b 27,28 012 |3
8.10.3 29,30 | 3-48 | 126 |4b | 43,44 A27 |4
9.7.2 45,46 3-11 | 613 | 6b 47,48 | 012 |3
8.10.3FG1 97,98 3-48 | 126 | 4b 31,32 A27 |4
9.144G1 | . 101,102 |3-11 |7-27 |4b 27, 28 012 |3
9.14.4C-Ser 54 3-11 | 7-27 | 4b 56 o012 |3
9.14.4-CG2 74 3-11 | 7-27 | 4b 56 012 |3
9.14.4-CG4 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-CG2 62 3-48 | 126 | 4b 60 A27 |4
8.10.3-CG4 94 3.48 | 126 | 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 5 012 |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
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[0275] Mutagenesis of specific residues of the heavy and light chains was carried
out by designing primers and using the QuickChange Site Directed Mutagenesis
Kit from Stratagene, according to the manufacturer’s instructions. Mutations were
confirmed by automated sequencing, and mutagenized inserts were subcloned into
expression vectors. The expression vectors were transfected into HEK293 cells to

produce enough of the antibodies for characterization.

EXAMPLE III

M-CSF Mouse Monocytic Cell Proliferation Assay

[0276] In vitro assays were conducted to measure M-CSF-dependent mouse
monocytic cell proliferation in the presence of anti-M-CSF antibodies to determine
the degree of inhibition by anti-M-CSF antibodies.

[0277] Mouse monocytic cells, M-NFS-60 cells, from American Type Culture
Collection (ATCC) (Manassas, VA), were obtained and maintained in RPMI-1640
medium containing 2 mM L-glutamine (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
split to 5 x 10* for next day use or to 2.5 x 10* for use in 2 days. Prior to use in the
assay, the cells were washed three times with RPMI-1640, counted and the volume
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 ul and test or control antibody at various concentrations in a
volume of 25 ul in acetate buffer (140 mM sodium chloride, 20 mM sodium
acetate, and 0.2 mg/ml polysorbate 80, pH 5.5) to a final volume of 100 ul was
added. Antibodies of the invention were tested alone and with human M-CFS.

The plates were incubated for 24 hours (hrs) at 37°C with 5% CO,.

[0278] After 24 hrs, 10 pl/well of 0.5 uCi H-thymidine (Amersham Biosciences,
Piscataway, NJ) was added and pulsed with the cells for 3 hrs. To detect the
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
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plates were allowed to dry overnight. Bottom seals were added to the filterplates.
Next, 45 pl Microscint 20 (Packard, Meriden, CT) per well was added. After a top
seal was added, the plates were counted in a Trilux microbeta counter (Wallac,
Norton, OH).

5 [0279] These experiments demonstrate that anti-M-CSF antibodies of the
invention inhibit mouse monocytic cell proliferation in response to M-CSF.
Further, by using various concentrations of antibodies, the ICs, for inhibition of
mouse nonocytic cell proliferation 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 (Cell

10  Proliferation Assay, Table 3a and Table 3b).



Table 3b .._.

97/1F ', .t4,, 9.7.2 M-CSF Mouse 2.02x 4.13 x 7.37x
2.02x 4.13 x
88
Table 3a
“Antibody.. . | 252 | 88 | 1007383 273 [ 11201
M—CSF Mouse Monocytw 1.86x | 231x | 744x | 73x|1.96x | 1.99x
Cell Proliferation Assay 10710 10710 101 | 101 | 1010 10710
[IC509 M]
Human Whole Blood 8.67x | 5.80x | 1.53x | 86x|7.15x | 8.85x
Monocyte Activation Assay | 107° 10710 101 | 10| 1070 10710
[1Cs0, M]
Receptor Binding Inhibition | 7.47x | 4.45x | 1.252 {7.0x | 3.08x | 1.57x
Assay 101 | 10" | x10° | 10" | 101 | 101
[ICs0, M ]
Table 3b
M-CSF Mouse 202x | 4.13x 737x | 2.02x |413x| 7.37x
Monocytic Cell 101 | 101 101 | 101 | 1010 | 107
Proliferation Assay
[ICs0, M]
Human Whole Blood | 2.49x 4,46 x 1.125x | 648x | 2.8x | 1.98x
Monocyte Activation | 107° 10710 10° 10 | 100 | 1010
Assay
[1Cs0, M] .
Receptor Binding 2.97x 9.8x 529x | 41x | 15x 6x
Inhibition Assay 1010 10 101 10 | 107 | 107
[1Cs0, M ] '
EXAMPLE IV

10

Human Whole Blood Monocyte Activation Assay

[0280] In vitro assays were conducted to measure M-CSF dependent monocyte

shape changes in the presence of anti-M-CSF antibodies to determine if the anti-

M-CSF antibodies were capable of inhibiting whole blood monocyte activation and

their degree of inhibition of monocyte shape changes.

[0281] Inindividual 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
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culture incubator. Next, the plates were removed from the incubator. To each
well, 100 pl of a fixative solution (0.5% formalin in phosphate buffered saline
without MgCl, or CaCl,) was added and the plates were incubated for 10 minutes
at room temperature. For each sample, 180 ul from each well and 1 ml of Red Cell
Lysis Buffer were mixed. The tubes were vortexed for 2 seconds. Next, the
samples were incubated at 37°C for 5 minutes in a shaking water bath to lyse the
red blood cells, but to leave monocytes intact. Immediately following this
incubation, the samples were read on a fluorescence-activated cell scanning
(FACS) machine (BD Beckman FACS) and data was analyzed using FACS Station
Software Version 3.4.

[0282] 'These experiments demonstrate that anti-M-CSF antibodies of the
invention inhibit monocyte shape changes compared to control samples. Using the
monocyte shape change assay, the ICso was determined for 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, and 9.7.2
(Human Whole Blood Monocyte Activation, Table 3a and Table 3b).

EXAMPLE V

c-fins Receptor Binding Inhibition Assay

[0283] In vitro assays were conducted to measure M-CSF binding to c-fins
receptor in the presence of anti-M-CSF antibodies to determine if the anti-M-CSF
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-fins or M-NSF-60 cells
maintained in Dulbecco’s phosphate buffered saline without magnesium or
calcium were washed. NIH-3T3 cells were removed from tissue culture plates
with 5 mM ethylene-diamine-tetra-acetate (EDTA), pH 7.4. The NIH-3T3 cells
were returned to the tissue culture incubator for 1-2 minutes and the flask(s) were
tapped to loosen the cells.  The NIH-3T3 cells and the M—NSF;60 cells were
transferred to 50 ml tubes and washed twice with reaction buffer (1x RPMI without
sodium bicarbonate containing 50 mM N-2-Hydroxyethylpiperazine-N’-2-
ethanesulfonic acid (HEPES), pH 7.4). Next, the NIH-3T3 cells were resuspended
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in reaction buffer for a final concentration of 1.5 x 10° cell/ml, The M-NSF-60
cells were resuspended in a reaction buffer for a final concentration of 2.5 x 10°
cells/ml. ,

[0285] For the assay, 9 ul of a sterile 0.4 M sucrose solution, 100 ul of '*I-M-
CSF (Amersham, IMQ7228v) at a final concentration of 200 pM in RPMI-1640
containing 50 mM HEPES (pH 7.4), 0.2% bovine serum albumin, and 100 pl of
unlabeled M-CSF at a final concentration of 200 nM were mixed in a binding tube.
Next, 50 pl/tube of increasing concentrations of a test antibody was added. In
order to determine non-specific binding of the antibodies, we included samples to
which we also added 200 nM M-CSF. To control tubes, we did not add antibody.
Next, 15,000 NIH-3T3 cells or 250,000 M-NSF-60 cells were added per tube. All
tubes were incubated at room temperature for 3 hrs and subjected to centrifugation
at 10,000 rpm for 2 min. The tips of the tubes containing the cell pellets were cut
off and the amount of M-CSF bound to the cells was determined using a Packard
Cobra IT Gamma counter. The specific binding was determined by subtract\ing
non-specific binding from total binding. All assays were performed in duplicate.
The binding data was analyzed using the computer program, Graph Pad Prism
2.01.

[0286] These experiments demonstrate that anti-M-CSF antibodies of the
invention inhibit the binding of M-CSF to ¢-fins receptor compared to control
samples. Further, by using various concentrations of antibodies, the ICs, 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, 9.7.2TF, 9.14.4, 8.10.3, and 9.7.2 (Receptor
Binding Inhibition Assay, Table 3a and Table 3b).

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

manufacturer’s protocols.
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[0288] For antibodies 3.8.3, 2.7.3 and 1.120.1, the experiments were performed
in a BIACORE™ 3000 instrument at 25°C in Dulbecco’s phosphate buffered
saline containing 0.0005% Tween-20. Protein concentrations were obtained from
sedimentation velocity experiments or by measuring the wavelength of the sample
at 280 nm using theoretical extinction coefficients derived from amino acid
sequences. For experiments measuring the binding of antibody to immobilized
antigens, M-CSF was immobilized on a B1 chip by standard direct amine coupling
procedures. Antibody sainples were prepared at 0.69 uM for 3.8.3, 2.7.3 and
1.120.1. These samples were diluted 3-fold serially to 8.5 nM or 2.8 nM for
roughly a 100-fold range in concentrations. For each concentration, the samples
were injected in duplicate at 5 pl/min flow for 4 min. The dissociation was
monitored for 2000 seconds. The data were fit globally to a simple 1:1 binding
model using BIACORE™ Biaevaluation software. In all cases, this method was
used to obtain ko and it was found that this data set compared well to data
obtained from global fit of association and dissociation data.

[0289] For antibodies 252, 88 and 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). For experiments measuring
the binding of antibody to immobilized antigens, a M-CSF was immobilized on a
CMS5 Research Grade Sensor chip by standard direct amine coupling procedures.
Antibody samples were prepared at 12.5 nM for antibodies 252 and 100 and at
25.0 nM for antibody 88. These samples were two-fold serially diluted to 0.78 nM
for roughly a 15-30 fold range in concentrations. For each concentration, the
samples were injected in duplicate in random order at 30 pl/min flow for 3 min.
The dissociation was monitored for 300 sec. The data were fit globally to a simple
1:1 binding model using BIACORE™ Biaevaluation software. In all cases, this
method was used to obtain ko 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
1.120.1.



10-12 [IC50, M ] 5 EXAMPLF 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 mon82yte activation and their degree of
inhibition of monocyte shape changes. [0281] In individual wells of a

96-well tissue culture plate, 6 p.1 of 1.7 M CSF and 94 pl of whole
human blood for a final concentration of anth CSF antlbody were
mixed; Theptatgs wereincubated-at-S7C imra COR-tisste—89-—cutture

incubator. Next ?1 plates white remové@ofrom theddctibator| Foeach |1:120.1

well, K (pf a fixatixe 6814tios QB Imm&jiﬁ in| plgsphiate botferdd |5.4x107°

cUBLRBE A 10, HRE ~lFat M e SARE o each saniple, 180 i

from each well and 1 ml of Red Cell 5 Lysis Buffer were mixed. The tubes
were vortexed for 2 seconds. Next, the samples were incubated at 37C for

5 minutes in a shaking water bath tammood cells, but to leave
monocytes intact. Inmediately follo tion, the samples were
read on a fluoressegeRGyRICH Sl SR

Beckman FACS)and data ANAIVZEa U

Versigqaib e W&ﬁﬁ%o@%%%%@%%ﬁ%@'@fﬂ%&?&% ag%ﬂmw %ﬁ%L sparged

antibodies of the invention inhibit monocyte sha S compare
co ntro‘ﬂ%}aﬁ?ﬁ idaslysipglase vessel where cultures are mzxed with an impeller controlled

by a magnetic platform. The spinner is connected to gas lines to provide 5% CO,

and air. 8.10.3 hybridoma cells were initially thawed into T-25 cell culture flasks.
The cells were progressively expanded until there was a sufficient number of cells
10 to seed the sparged spinners. . ‘ \
[0292] Two 3L sparged spinner flasks were seeded with 8.10.3 hybridoma cells
in Hybridoma Serum-Free Medium with the additions noted on Table 5, for the
two sparged flasks. The concentrations for Ultra low IgG serum (Gibco cat#
16250-078), L-glutamine (JRH Biosciences cat# 59202-500M), Non-Essential
15 Amino Acids (Gibco 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 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




monocyte shape change assay, the IC50 was determined for antibodies
252, 88, 100, 3.8.3, 2.7.3, 1.120.1, 9.14.41, 8.10.3F, 9.7.2EF, 9.14.4,
8.10.3, and 9.7.2 15 (Human Whole Blood Monocyte Activation, Table 3a
and Table 3b). EXAMPLE V c-fins Receptor Binding Inhibition Assay
[0283] In vitro assays were conducted8o measure M-CSF binding to c-fins
20 receptor in the presence of anti-M-CSF antibodies to determine if the
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rec
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1(13\/1 Tris pH 8.3 and 0.02% NaNj; before being loaded onto the Protein A column

via gravity-drip mode. After load 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
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 pm filter and stored until

further use.




samples. Further, by using various concentrations of antibodies, the IC50
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, 9.7.2IF, 9.14.4, 8.10.3, and
9.7.2 (Receptor Binding Inhibition Assay, Table 3a and Table 3b).
25EXAMPLE VI Determination of Affirfitly Constants (ID) of Anti-M-CSF
Monoclonal Antibodies by BIACORETh [0287] Affinity measures of
purified antibodies were performed by surface plasmon resonance using
the BIACORE 3000 instrument, foIIoéMnufacturer's protocols.
91 [02 or antibod B3 d 1.120.1, the expeaments were
17 ErhT S0t HrieAt at 25C in Dulbecco's
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in, isgogiati as monitored 0 conds, The data wer
o R A RO BB PR s
softwaFéguneall ases] B)iwasatbanveds Moeo dpte btainkaffianol itands mg/ke
found [ mpared well to data 150btajined from global fit of
assoc%%#%%@%%gﬁfg |oﬁ% afga%agk]vﬁ%rggr}ﬂ%%ﬁa#eg% %gqg%}elwnts at 5
the expefkaeres stdielpedmedat Imaed3dACORETM 3000 instrument at
25C in HBS-EP Buffer (0.01M HEP.ES, pljl' 7.4, 0.15 M NaCl, 3 mM EDTA,

antibody to immobilized anti ens, a M-CSF was immobilized on a 20 CMS
Resedf Era%@ls%ﬁmﬁigwévaﬁ&wwn@et\émm@w@hngcontammg sodium

proceeasin AD R SABPINS MSIRRUS Rt r ARHRPG!
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diss oﬁﬁ‘ﬂ&@sdﬁtﬁ%O rpm The supernatant was aspirated and the pellet resuspended in
an antibody cocktail consisting of 80 pl 4°C FACS buffer, 10 ul FITC-conjugated
anti-human CD14 monocl;)nal antibody (BD Biosciences, San Diego, CA), 0.5 ul

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 ml of 4°C FACS buffer was added and the cells
centrifuged as before. The supernatant was aspirated, and the cell pellet

30  resuspended in 400 ul FACS buffer and the cells analyzed on a FACSCaliber flow



[0290] Table 4 shows results for antibodies 252, 88, 100, 3.8.3, 2 73 and
301.120.1. 92 Table 4 88 100 3,83 2.7.31.120,1 KID (M) 1.33 x al" 1.33
X 104 2.0x10-1 4.0x101 4.7x10'95.4x109 koff(l/s) 1.03x1e 73x105 7x10'5
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cytometer (BD Biosciences, San Jose, CA). Data for 30,000 cells were collected
from each sample.

[0298] The monocyte population was identified by a combination of forward

angle light scatter and orthogonal light scatter, Cells within the monocyte gate

were further analyzed for expression of CD14 and CD16. Two distinct population
of monocytes were observed, one expressing high levels of CD14 with little or no
CD16 expression (CD14++CD16-) and the other expressing lower levels of CD14
but high levels of CD16 (CD14+CD16+), similar to the two monocyte subsets

2

previously described in human peripheral blood (Ziegler-Heitbrock HW.,
Immunology Today 17:424-428 (1996)). For each primate tested, the percentage of
monocytes within the CD14+CD16+ subset was determined after each blood draw,
ondays 1, 3, 7, 14, and 21 after 8.10.3 injection.
[0299] In general, 8.10.3 treatment resulted in a reduction in the percentage of
CD14+CD16+ monocytes (see Figures 2A and 2B). Monkeys not receiving 8.10.3
Antibody demonstrated relatively stable CD14+CD16+ monocyte levels.
CD14+CD16+ monocytes have been termed “proinflammatory” because they
produce higher levels of TNF-o. and other inflammatory cytokines (Frankenberger,
M.T,, et al., Blood 87:373-377 (1996)). It has also been reported that the
differentiation of monocytes from the conventional CD14-++CD16- phenotype to
the proinflammatory phenotype is dependent on M-CSF (Saleh M.N., et al., Blood |
85: 2910-2917 (1995)).

EXAMPLE X
Monkey Treatment and Monocyte Counts

[0300] Three male cynomolgus monkeys per dosage group were intravenously
administered vehicle (20 mM Sodium acetate, pH 5.5, 140 mM NaCl), purified
antibody 8.10.3F, or purified antibody 9.14.41 at 0, 1, or 5 mg/kg in a dose volume
of 3.79 mL/kg over an approximately 5 minute period. The monkeys were 4 to 9
years of age and weighed 6 to 10 kg. Blood samples for clinical laboratory
analysis were collected at 2, 4, 8, 15, 23, and 29 days. Monocyte counts were
determined by light scatter using an Abbott Diagnostics Inc. Cell Dyn system
(Abbott Park, Tllinois).



EXAMPLE VII Production of 8.10.3 antibodies from 8.10.3 hybridoma
cells 5[0291] Antibody 8.10.3 was produced in 3L sparged spinners. The
3L sparged spinner flask is a glass vessel where cultures are mixed with
an impeller controlled by a magnetic platform. The spinner is connected to
gas lines to provide 5% CO2 and air. 83.0.3 hybridoma cells were initially
thawed into T-25 cell culture flasks. The cells were progressively

tjl guticent f cells 10to seed th
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cat. #Mm¢mmmmﬁweﬁmmmhM1mm podlfesita.of patent
balance of t A Vol ume in. a reac tor lS H ido Free Mediu
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splnrwfsrdﬁmdmnhm@blmaefoﬂeﬁmugmwénﬁeeﬂu@d&namﬁbémﬁ some detail by
cells/pl §)of J1?u a%on ané example for purposes of clarity of understanding, it will be
10 readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without

departing from the spirit or scope of the appended claims.



Hybridoma Serum-Free Medium (Gibco cat# 12045- 076) Balance .
Balance Ultra low IgG serum (Gibco cat# 16250-078) 5% 5% L-glu.tf.imlne
(JRH Biosciences cat# 59202-500M) 8 mmol/L 8nupoUL 93 Conditions
Spinner 1 Spinner 2 Non-Essential Amino Acids (Gibco cat# 11140-050)
1% 1% Peptone (Difco oath 211693) g79/L 1 g/L 2M glucose (Tn-house
stock prepared from JT Baker cat# 1920-07)
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SEQUENCES
Key:

Signal peptide: underlined lower case
CDRs 1,2,3: underlined UPPERCASE
Variable domain: UPPER CASE
Constant domain: lower case
Mutations from germline in bold

SEQID NO: 1

252 Heavy Chain [Gamma chain] nucleotide sequence
atggagttgogectetoctapattitcctigtioctattataaaagetetecagtest CAGGTGCAGCTGGTG
GAGTCTGGGGGAGGCTTGGTCAAGCCTGGAGGGTCCCTGAGACTCTCC
TGTGCAGCCTCTGGA_TTCACCTTCAGTGACTACTACATGAGCTGGATCC
GCCAGGCTCCAGGGAAGGGGCT GGAGTGGATTTCATACATTAGTGGTA
GTGGTAGTACCATATACTACGCAGACTCTGTGAAGGGCCGATTCACCAT
CTCCAGGGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAGCCT
GAGAGCCGAGGACACGGCCGTGTATCACTGTGCGAGAGCCCTGGGTGG
GATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCthca ’
ccaagggcccatccg’ccttccccctggcgccctgctctagaagcacctccgagagcacagcggccctgggctgcctg
gtcaaggactacticccecgaaccggtgac ggtgtcgtggaactcaggcgctctgaccagcggcgtgcacaccttccc
agctgtcctacagtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagcaacttcggcacccagac
ctacacctgcaacgtagatcacaagcccagcaacaccaaggtggacaagacagttgagcgcaaatgttgtgtcgagt
gcccaccgtgcccagcaccacctgtggcaggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatga
tctcccggacccctgaggtcacgtgcgtggtggtggacgtgagccacgaagaccccgaggtccagttcaactggtac
gtggacggcgtggaggtgcataatgccaagacaaagccacbgggaggagcagftcaacagcacgttccgtgtggtca
gcgtcctcaccgttgtgcaccaggaotggctgaacggcaaggagtacaagtgcaaggtctccaacaaaggcctccca
gcccccatcgagaaaaccatctccaaaaccaaagggcagccccgagaaccacaggtgtacaccctgcccccatccc
gggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctaccccagcgacatcgccgtgga
gtgggagagcaatgggcagccggagaacaactacaagaccacacctccoatgctggactccgacggctccttcttcc
tctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggct
ctgcacaaccactacac geagaagagcectctccetgtctccgggtaaa

SEQ ID NO: 2

252 Heavy Chain [Gamma chain] protein sequence
melglcwiﬂvaiﬂcqucQVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIR
QAPGKGLEWISYISGSGSTIYYADSVKGRFTISRDNAKN SLYLQMNSLRAE
DTAVYHCARALGGMDVWGQGTTVTVSSAstkgpsvfplapcsrstsestaalgclvkdyfp
epvtvswnsgalts gvhtfpavlqssglyslssvvtvpssnfgtqtytcnvdhkpsntkvdktverkccvecppcp
appvagpsvﬂfppkpkdﬂmisrtpevtcvvvdvshedpevqﬁlwyvdgvevhnaktkpreeqﬁnstﬁ'vvsv
itvvhqdwlngkeykckvsnkglpapiektisktkgqprepqutlppsreemtknquItclvkgfypsdiave
wesngqpennykttppmldsdgsfﬂyskltvdksrwqqgnvfscsvnﬂmealhnhytqkslslsp gk




8g/L 8g/L Anti-foam C (Sigma cat.# A-8011) ludfL Iml/L [0293] The
cultures were grown for 15 days and were harvested when the viability
was below 20%. Viability was determined by trypan blue exclusion method
with an automated cell counter (Cedex, Innovatis). Harvesting was
5accomplished by centrifugation and ggibsequent filtration. Clarified
supernatant was obtained after centrifugation for 15 minutes at 7000 rpm

and subsegquent flltratlon with a sterile 0.22 gm 4" Opticap Millipore filter
(cat#%‘gg1 into a 10L sterile TC-Tech bag (cat # P/N 12420 Bag
Style Pé’ﬁ?b); 'FHBafﬁh%ifQ W!%eﬁ’f&? ﬁﬁ‘ﬂﬁi@%ﬁn the following ATRGICAT
exa galecgipLichretceigggeric L2FcicagaReecnageig]

IO AR AT AL 'ﬁ?ﬁ%%(& GALGH ARRCACC
gcol @Q FGGTATC
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VIV of M “ ot Nak2 befd E%Q%MATCTGGGA
Prote 1 ' et ARLGE AT TEGHCAAC

as : SWeFEFECTGGG
V& C_{gﬁg@‘gem@ ﬁgﬁc@yamccgccatctgatgagc
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into %%?&%?é&%&?ﬁ%@%&g?%@ﬁﬁ@%ﬁﬁf}aﬁeﬁs@@m@gyefgqgmmmmagggcc

into 1350
Irgll\c/JI #I%@i%%?@%ﬁ@%%@?ﬁ?@%ﬁg@ﬁtﬁolIowmg dialysis, the
1antlb %%erile filtered with a 0.22 i_tm filter and stored until further

use. 7 Light Chain [Kappa chain] protein sequence

mrvpaqllglilwlrgarcDIQMTQSPSSLSASVGDRVTITCRASQSISGFLNWYQQK

PGKAPKLLIYATSSLOSGVPFRFSGSGSGTDFTLTISSLQPEDFATYYCQQS
20 YSVPFTFGPGTKVDIKRtvaapsvfifppsdeqlksgtasvvelinnfypreakvqwkvdnalgsgns

qesvteqdskdstyslsstltlskadyekhkvyacevthgglsspvtksfargec

{

SEQ ID NO: §
88 Heavy Chain [Gamma chain] nucleotide sequence
25  atggaattiggectotectgggtittocttattoctattttagaagotetecagtest GAGGTGCAGCTGGTG
GAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAGACTCTCC
TGTGCAGCCTCTGGATTCACCTTTAGTAGCTATTGGATGAGCTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCAA
GATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
30  ATCTCCAGAGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAGC
CTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCTCCGGGTATAGCA
GCAGCTGGTAGGGCCTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC
TCAGCthcaccaagggcccatccgtcttccccctggcgccctgctctagaagcacctccgagagcacagcggc
cetgggetgectggtcaaggactacticccogaaceggtgac ggtgtegtggaactcaggegetctgaccageggeg
35 tgcacaccttcccagctgtcctacagtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagcaacttc
ggcacceagacctacacctgeaacgtagatcacaageecageaacaccaaggtggacaagacagtigagegeaaat
gttgtgtcgagtgcccaccgtgcccagcaccacctgtggcaggaccgtcagtcttcctcttécccccaaaacccaagg
acaccotcatgatctcccggacccctgaggtcacgtgcgtggtggtggacgtgagccacgadgaccccgaggtcca
gttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccacgggaggagcagttcaacagcacg
40 ttccgtgtggtcagcgtcctcaccgttgtgcaccaggaotggctgaacggcaaggagtacaagtgcaaggtctccaac
‘ aaaggcctcccagcccccatcgagaaaaccatctccaaaaccaaagggcagccccgagaaccacaggtg’cacacc
ctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctaccccagcg
acatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacacctcccatgctggactccg
acggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccg
45  tgatgeatgaggctctgeacaaccactacacgeagaagagectcteccigictocgggtaaa




EXAMPLE I1X Monkey Treatment and Monocyte Counts [02951 One
male and one female cynomolgus monkey per dosage group were
intravenously administered vehicle or antibody 8.10.3 (produced as
describe in 5 Examples VIl and VIIl) at 0, 0.1, 1, or 5 mg/kg in a dose
volume of 3 79 mL/kg over an approxigygately 5 minute period. Blood
samples for clinical laboratory analysis were collected at 24 and 72 hours
postdose and weekly for 3 weeks. The monocyte counts were determined
by lightBe:NEEifg an Abbott Diagnostics Inc. Cell Dyn system (Abbott
Park, ﬁ%m@@é@m@%m@w&we%% to 85%) in total

{ Yo/l bMik(dRE PRI AKINSHVEISQMNSL
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weeks kdparcrsres salppyhioasitrsal valseiup soliorgyicavithipentihalietverkeoy
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of eacHiBissiadidrdngkskekuenkslnaroisckisrpptypthpyrenmtkngvsltclvkgfyp
centT|?Q@@?%@&H%Wﬂ@mﬁséﬁ%@dwmﬁmmhdﬂspgk

ubated in a 37C water bath for 15 minutes. The tubes were then

centrif i So vall RT7 centrifuge for 5 minutes at 1,200 rpm. The

super plrategdlg]arﬁl ellet resuspended in 10 ml of 4C

FACS %H’:Rﬁ& 79%‘??@/0 02% sodium azide),

and t a tGACATC AGAT
pernaj; [ FHet

3 ckt AAAGEL AT TA

anti-h i % TCLRGAT GCATCCA

CA), G5t SEGOHG TESf@%@MQﬁ ATCTGGGA

antib i 'ETTTGCAAC

?ﬁtl -h ﬁ IL(; |TA |T. V=14 é'g g’(j@QCTGGG
e cé JE?éﬁé\?%ﬁ%&?ﬁgﬁﬁgﬁ%ﬁ?&te@fmw%s%etctgatgagc

ml of A8 ?Pé’?%% g&ﬁf&%a%%aqﬂ@%&cﬁsﬁfﬁm&%&a%gs%%a%gwggt

superR&t: atc\%/caé; 5% %@ FeREssan %@P@QG@W&%@%%@@C&FWW%C“C

FACS BT A e e AR S AT R pAee st arRiC g5 eaprreteptcagegec
D 1?8%% %%?88 EERIRE %faé%@&%%?%@ooo cells were collected

Sjﬁ [0298] The monocyte population was identified by a

combl angle lig tscatter and orthogonal light scatter. ‘

Cells W|t gﬁarg[ ’-’ Bl P A3y Zed for expression of

CD14 7§)§Qr SN WYQQK
QEEREATYYCOOS

QRe expte (

el C algs
? ﬁ%% | PR BPalYq Wiginalasgns
levels BF i 58 YHSHUESte subsets
previously described in human perlpheral blood (Ziegler-Heitbrock H.W.,
10 Immunology Today 17:424-428 (1996)). For each primate tested, the
percentage of monocytes within the CD14+CD16+ subset was determined
after each blood draw, on days 1, 3, 7, 14, and 21 after 8.10.3 injection.




[0299] In general, 8.10.3 treatment resulted in a reduction in the
percentage of CD14+CD16+ monocytes (see Figures 2A. and 2B).
Monkeys not receiving 8.10.3 15 Antibody demonstrated relatively stable
CD14+CD16+ monocyte levels. CD14+CD16+ monocytes have been
termed "proinflammatory” because thgyyproduce higher levels of TNF-a
and other inflammatory cytokines (Frankenberger, M.T., et al., Blood
87:373-377 (1996)). It has also been reported that the differentiation of
monocytes from the conventional CD14++CD16- phenotype to 20 the
proirg Wygahenotype is dependent on M-CSF (Saleh M.N., et al.,
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SEQID NO: 10
100 Heavy Chain [Gamma chain] protein sequence
mefelrwiflvailkgvqcEVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVR
QAPGKGLEWVSAISGRGGRTYFADSVKGRFTISRDNSKNTLYLQMNSLRA
30 EDTAVYFCAVEGYSGRYGFFDYWGQGTLVTVSSAstkgpsviplapcsrstsestaal
gelvkdytpepvivswnsgaltsgvhtfpavigssglyslssvvivpssnfgtqtytenvdhkpsntkvdktverke
cvecppepappvagpsvilfppkpkdtimisrtpevtcvvvdvshedpevgwyvdgvevhnaktkpreeqf
nstfrvvsvltvvhqdwingkeykckvsnkglpapiektisktkgqprepqvytlppsreemtknqvsltcivkgf
5 *iypsdiavewesngqpennykttppmldsdgsfﬂyskltvdksrwqqgnvfscsvmhealhnhytqkslslsp g
5 k




Key: Signal peptide: underlined lower case CDRs 1,2,3: underlined
UPPERCASE 5 Variable domain: UPPER CASE Constant domain: lower
case Mutations from germline in bold SEQ ID NO: 1 10 252 Heavy Chain
[Gamma chain] nucleotide sequence
atggaattgggattatgctggattttcottgttactattpfgaaaggtgtccagtat CAGGTGCAGCT
GGTG
GAGTCTGGGGGAGGCTTGGTCAAGCCTGGAGGGTCCCTGAGACTCT
CcC

TCTGEEREINOTEGATTCACCTTCAGTGACTACTACATGAGCTGGAT
CC 100 nght Cham [Kappa cham] nucleotlde sequence

AT KON CAAACCT CBCCACOCTCCCAGROTE TCCTATGTGCATCCAC

cmc%@@ﬁ@%@é@@mm@%@%@@ﬁ@m@@mmmm@m%m
AGAGTTCACTCTCATCATCAGCAGCCTGCAGTCTGAAGATTTTGCAGTT

dRGAE&E%@

TGG CCAAAGTGGATATCAAACGAactgtggotgcaccatctcttcatcttcccgccatctgatgagca
GATGEReH ricsgerc e sgeuitcenbatTarTeBIRTaengir@gEagsts

tc ca gataacgccotccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca

caagfGREEAECigacRE gereacigereaigacisearsteugaerigeatngioygetcagggcct
gct&gﬁg%cgtcacaaagagc caacaggggagagtgt

gtcaag§€ctactteccc%aaccggtgacggtgtegtggaactcaggcgctctgaccageggcgtgc
4

acacct

-

Lisht C
agctgt C e & ccgtgecctccagcaactte
gac(‘:(]:{naanan ilil wlnétthIVl\/ITQSPAgT gv%ﬁgg%lngsCRAsggsVSSNL%WYQQ

Ucack @W RIS AR R ARG BRI/ NAICQ0S
Gagtg SRS FTFGPGTRY twgaapsvﬁfppsdeqlksgtasvvcllnnfypgre;%g;ewkvdnalqsgn b

goccaclgtytadshistyslsstitlicybakbarreenaniemutketivesaaaacccaagga

caccctcatga
tetccegzﬁaccec I\%');uglgtcacgtgcgtggtggtggacgtgagccacgaagaccccgaggtccagtt

caact

diga

9{%’&{5 P@@é@éﬁgﬂdﬁdﬁ[‘ g gcagttcaacagcacgtt
ccgtgt Q QLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWI

gcgte W oA it a3 oo NIREHRE E&%@WSLRA
& ARG GD QGTLVTVSS Astkgpsviplapcsrstsestaalgelvkdyfpe

aaggc
Efesagses! §§8§f&@(‘f§b§é&b’é§é¥§@? dlgustlsesyecppepa
%%c?c?c% Ygggsvﬂfppkpkdﬂnnsrtpevtcvvv Vs 1edpevqﬁ1wyvdgvevhal?,aktkpreeqﬁzstﬁvvsvlt

gggag ynakexksrniggnaninkidiakengeergy %@W@&@@psdmvew
atcged nnykttppmlds?isfﬂysledksrwqqgnvfscs ealhnhytgkslslspgk

gtagg glcagccggagaacaactacaagaccacacctcccatgctggactccgae
%%ctc 318?? - 16 .

aca act r&%géé’é’g %‘Hg@é&ga tettctcatgaccgtgat
gcatg gl ct % SGRASQBISGWLAWY
NO: 2 SAiES SIRGES LTISSLQPEDFATYYC
melgleas SNSRI @Y@‘@@Emllsﬁgmg@gmﬁsﬂ;mmkvdnalq

R 3gnsqesvteq skdstyslsstltlskadyekhkvyacevthqglsspvtksfrgec
V\{i\PG KGLEWISYISGSGSTIYYADSVKGRETISRDNAKNSLYLQMNSLRA

DTAVYHCARALOGMDVWGQGTTVTVSSAstkgpsvfpIapcsrstsestaalgclvi
cdyfp ‘
epvtvswnsgaltsg,vhtfpavigssglysissvvtvpssnfgtqtytcnvdhkpsntkvdictverkcc
vecppcp
appvagpsvilfpplcpkdtimisrtpevtcvvvdvshedpevgfnwyvdgvevhnalctkpreeqgfa
stfrvvsv
ltvwhgdwlingkeykelcvsnicg,lpapielctisictkggprepgvytippsreemtlaiqvsliclvicg
fypsdiave 40
wesnggpennykttppmldsdgsfflyskitvdksrwgggnvfscsvmhealhnhytgks1slspg
k 98 SEQ ID NO: 3 252 Light Chain [Kappa chain] nucleotide sequence

At2aan0tcecetacteanetecctannnctectactartetnnetccaanAatacecanatatCACATC



SEQ ID NO: 4 252 Light Chain [Kappa chain] protein sequence
tnrvpaql1g1111wirgarcDIQMTQSPSSLSASVGDRVTITCRASOSIS

GFLNWYQQK
PGKAPICLLIYATSSLOSGVPFRFSGSGSGTDFTLTISSLQI3EDFATYYC
0O0S 90 102

YSVPFTFGEGTKVDIKRtvaapsvfifppsdegllcsgtasvvclimifypreakvqwlcvdn
algsgns gesvteqdskdstyslsstltiskadyekhkvyacevthqglsspvticsfnrgec SEQ
ID NO: 5 88 Heavy Chain [Gamma chain] nucleotide sequence 25

atgg?&gﬁgﬁgg%]ggttncettattgctattttagaaggtgtccagtthAG GTGCAGCT

emaﬁﬁééf@%\%%%%@%&%%ﬁ%&s ARASTS L vy
o R ARG E AR *#‘*v As gp%f%é@m%
Gcc&gﬁﬁﬁéwéﬁ%%&‘féﬁﬁ?% i
16’AT %Asé%vv %ﬁ%@%ﬁ%@yﬁ%&?ﬁﬁmﬁ%ﬂsﬁiﬁ

ATCE%%&@A@AACG CCAAGAACTCACTGTATCTGCAAATGAACAG

@, ; LG ﬁ%@%ﬁ&é&é&%ﬁ%@%&&% m&m

sgns esv’c kdstyslsstltl
TCA&EIl C(lzcac?: efggSc)(/:chstccélt(g?c%kehé%{ 2é]%sgcc 618% %ﬂg%%cctccgagag
cacageggc .
cctg%tﬁ@cﬁtggactacttecccgaaccggtgacggtgtcgtggaactcaggcgctctga

26Ca9£9969 R Cham Gamma chain] protein sequence
T PR e b e i\%\gﬁ%@ﬁg&%&‘«&%@gﬁﬁ&m

CaGCﬁé%FGQGLEWMGWSAYNGNTNYAoK DRVTMHQ g}
?ﬁsvrﬁ) csrstsestaa
er

996%&§@§PR@W@E§@@W@%@ TEVEHSER

9tt93geaa §e?vtvs pavlgss slss oy Kk
29ttatglcy HOCARAICAARATS 5@ e ree
ac
S%ea(grﬂ o %Z\’%Q ,' < ﬁan%lg(lﬁﬁ p%?’% ?{%ﬁgﬂp 8@%‘@ reemtknqgvsltclvk
gttcapgiogtacyiggac o s ey el s g g b slylggiestsls
caacagcacg 40
ticcgtgtggtcagegtectcacegtigtgcaccaggactggetgaacggcaaggagtacaagtgcaa
3ggthtecaac
aaagmQtEDRGEcQeccatcgagaaaaccatctccaaaaccaaagggeagecccgagaacca

Cagatd2g:aqGght Chain [Kappa chain] protein sequence

CloCeeagRioHRNNOREAAEI AN RIS EANHIRILRIIGFRBRIEBISACRRERIG N YL

taCCmQKPGQPPNLLIWASTRESGVPDRFSGSGSGTDFTLTISSL AEDVA
3RCARUCTTOATIL CEAOIUCAHBRYSANACARTIEANNERGEAAT Fakvg

9ag@ﬂ@&@ﬁﬁﬂqsgnsqesvtequkdstyslsstltlskadyeldﬂcvyacevth glsspvtksfirgec
Etcggctecttcttcactacagcaagetcaccgtggacaagagcaggtgg%agcagggga%cgtett

cteatgetccg
45tgatgcatgaggetctgcacaaccactacacgcagaagagcctetccctgletecgggtaaa
99 SEQ NO: 6 88 Heavy Chain [Gamma chain] protein sequence m
efgimvvflvailegvq cEV QLVESGGGLVQPGGSLRLS CAAS GETES
SYWMS WV
RQAPGKGLEWVANIKODGSEKYYVDSVKGRFTISRDNAKNSLYLQMNS
L 5 RAEDTAVYYCAPGIAAAGRAYWGQ GTLVTVS SAstkgpsvip
lapcsrstsestaalgcl vkdyfp
epvtvswnsgaltsgvhtfpavigssglyslssvvtvpssafgtqtytenvdhicpsnticvdktverkcc
v
ecppcpappvagpsvilfppicplcdthnisrtpevtcvvvdvshedpevqfriwyvdgvevhnaktk
preeqfns tfrvvsvitvwhqdwinglceykcicvsnlcglp
apielctisktkggprepqgvytlppsreemtimqvsltclvkgfyp

cAiavieweecnnaonennviktinnmldedaocftihvveldnvdlkerwnnaonyvifecevviinheaallinhvinale el




25 SEQ ID NO: 8 88 Light Chain [Kappa chain] protein sequence mrvp
aullg1111wlrgarcDIQMTQSPS

SLSASVGDRVTITCRPSODISSYLNWYQQK PGKAPKLLIYAASSLOS
QVPLRFSGS GSGTDFTLTISSLQPEDFATYYCOQS 30 YSTPF
I'EGPGTKVDIICRtvaapsviifppsdeqlicsgtasvvellnnfypreakvgwkvdnalgsgris
gesvteqdskdstyslsstltiskadyelchlcvyacevthqglsspvtksfrirgec 100 SEQ ID

NO: 9 100 Heavy Chain [Gamma chain] nucleotide sequence
atggagtttaggetccgctggatttUcttgiguctattttaaaaggtgtccagtgtGAGGTGCAGCT

GTTG 5 GAGTCTOO00GAGGCT1GGTACAGC
CTGGEEEHMECIGAGACTCTCC

TGTGCA&ENTETORART CAGCT TRAGGAA TN GGEATGAGCTGGGT

CC  atggagttigggctgagctgggttitcetigtiogctattataaaageictCCAGTGTCAGGTGCAGCTG
GECAGTECHFECACHEEAXEBCGCTEGERTESGTCTGAECTATTAGTGAGACTC
TC GTESTBAHBCACATACT AT ECAGATICAE TGN CIREGEATETIAGCTGGA
CACC/TCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTTTCATACATTAGTA
TCTCCARATMCAATGTACAAGARASETECEFCAGNCTCTCAABABGEGAGGATTCA
C 10 CCATCTCCAGGGACAACGCCAAGAACTCACTGTATCTGCAAATGAACA
TIOAGACCTCACHACAREEZCRATGRITCETCEAGTACIIGAARNGAIFGCCTAA
TA CTGGGGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCTtee
GTGCBCBLRACESATITTIRASTACTIC BB RCCHABCEARBBEPAGT gggctgect
CAC ggtcaaggactacttccccgaaccggtgacggtgtcgtggaactcaggegetetgaccageggegtgeacaccettce
CGTCTexREABBgisicrasaaisingteritgotsteiggisgoeigrectopiptagatiggcacccaga
ab@tccgg@cacctgcaacgtagatcacaagcccagcaacaccaaggtggaoaagacagttgagcgcaaatgttgtgtcgag

agcacdgelsgcestaersorrectgontaiageragactaicegyiisctygiyacoyghegtagagatacceteatg
caggcgéeseccggaccectgaggteacgtgegtggtggtggacgtgagecacgaagaccecgaggtecagticaactggta

gaccadEigRAneRcatagegrieeadignetnsacapREncaR Lo egtagiteacAgIgCgitregtatgste
gtgaccag§etcaasestigisesncnegactggctgaacggcaaggagtacaagtgcaaggtctccaacaaaggecteee
gt acAsEgaeer REaERIgReeItYisaRRBeRRIIGEECAZRACALIRgAggRtamyacteceeccatee
gttgagCgeanatsayanegagigerastioeiceagesctaticagrugctighaceegagtottcgcogteg

ectatc@ftgggagageaatgggeagecggagaacaactacaagaccacacctcecatgetggactecgacggetecttetic

caaaa e BEMAe ACaTARIe I A SRt R AR oURIeRg R Rigratgagse

Ccacggtg%acaaccactacacgcagaagagcctctccctgtctccgggtaaa

céecga tccaglt\iTcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccacg
ggagg

gtlcaac%ééé@g%éﬁ lgfé?@lée{g@g@tﬁt telocwgyertggctgaacggcaagy

agtaca flvai QVQLV ESGGGLVKPGGSLRLSCAASGFTFSDYYMSWI
caaggt A2 B RIZII RN ALY JQYINSLRA
e%‘%cg a@)ag‘ééVYY GLTGDYWGQGTLVTVSSAstkgpsvfplapcsrstsestaaIgclvkdyfpe
acaggt@‘t’é‘bﬁﬁ% Bepdiferlageggesdiguee ighiceatideagcediacalgsyecppepa
tggtca fppkpkdﬂnusrtpevtcvvvdvshedpevqfnwyvdgvevhnaktkpreeqﬁlstﬁ'vvsvlt
ttctacc é‘géi&ﬁ{ g“e}%&%g’g goeuyiirepiecatonnetiddulsgfypsdiavew
ccacacetaggpennykttppmldsdgsfilysklivdksrwqqgnviscsvmhealhnhytqkslslspgk
téétggactccgacggctectlcttcctctacageaagetcaccgtggacaagagcaggtggcagca
ggggaacgtc
ttctcatgctecgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctecctgtaccg

ggtaaa 25 SEQ ID NO: 10 100 Heavy Chain [Gamma chain] protein

sequence mefglrwiflvailltlgvqcEVQLLESGGGLVQPGGSLRLS CAAS
GETESSYA_MSWVR QAPGKGLEWVSAIS
GRGGRTYFADSVKGRFTISRDNSKNTLYLQMNSLRA 30

EDTAVYFCAVEGYS GRYGFFD YWGQGTLVTVS SAstkgp sv fp lap

csrstsestaal
gclvkdyfpcpvtvswnsgaltsgvhtfpavigssglyslssvvtvpssnfgtqtytcnvdhkpsntkvd

ktverkc

cvecppcpappvagpsvilfppkykdtimisrtpevtcvvvdvshedpevgfnwyvdgvevlinakti

cpreeqf nstfrivsvitv-vhqdwingkeykcicvsnkglp
apiektislaggprepqvytlppsreemtknqvsltclvkgf
ypsdiavewesnggpennykappmldsdgsfflyskitvdksrwgggnvfscsvmheallinhytq

kslslspg 35 k 101 SEQ ID NO: 11




100 Light Chain [Kappa chain] nucleotide sequénce tits aa cccca etca
et,g_g_gannGAAATAGTGATG 5
ACGCAGICTCCAGCCACCCTGTCTGTOTCTCCAGGGGAAAGAGCCAC
C
CTCTCCTGCAGGGCCAGTCAGAGTHEITAGCAGCAACTTAGCCTGGTA
CcC
AGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATC
CAC

CAGG&%%(%}J’ Gg,;’ ATCCCAGACAGGATCAGTGGCAGTGGGTCTGGA

ACAGTHEA AL AHATERRAR A Ligk oK et Fhpistagglootice

TT 10 SF/B(L}@F/B\%:TGICAGCAGTCTAATAACTGG%Cf‘ATTCAG

afaa

| TCoiagagatgageaigeccactcagefectggagctecigetactc gctccgaggtgccagathGACéz(é%

corng SRR e S R o

A PR,

e B T

TAT AAACGAact ate C ccatctga

geagest ggfge@%ggg e ag%ﬁﬂca Pg%%% %é% T B
ne

adggacagcacctaca

NQ: lféf CCﬁ g acccatca
weapd I Al gq@fg cmggggagfg ﬁaé‘&%?}@%%%ﬂ%%t& t

KPGQ§E§%_§8-6§TRASG IFDRISGSGSGTEFTLI1ISSLQSEDFAVYYC

Qg\,svpgplfﬂf:% PR D é?(é{f%/aapsygféﬁgdg& I %sé%g\?\%ﬂ P%P,}’re EC‘EI\%I\}J profein

AR SRS, Doy lowegex USRS I NWYQ
otk LR L
mefuIS Al 9 bjie Vul'q' aapsv fp eqiksgrasvve qwkvdnalgs

SWiI

ggAP@iﬂfﬁ‘gﬁﬂ%@?@é@@ﬁa\gﬁﬁlg(}’ﬁ%ﬁﬁhﬁgﬁ’ﬁﬂﬁ%gﬁ_s LQMNSL

EDTAVYYCARGLTG DYWGQGTLVTVSSAstkgpsvfplapcsrstsestaalgcIvk
dyfpe
pvtvswasgaltsgvhtfpaylgssglyslssvvtvpssnfgtqtytcnvdhlcpsntkvdktverkcev
ecppcpa 30
ppyagpsVilfppkpkdtimisrtpevtcvv-vdvshedpevgfnwyvdgveylmakticpreeqfns
tfrvvsvit
vvhqdwlngkeykelcvsnkglpaplektlsktkgqprepqutlppsreemtlcaqultchkgh/ps
diavew
esngqpermyktippinldsdgsfflysklivdksrwqqggnvfscsvmheallinhytglcslslspgk
SEQ ID NO: 16 353.8.3 Light Chain [Kappa chain] protein sequence
mdmrvnaql1g1111wtnsrcIDIQMTQSPSSVSASVGDRVTISCRASODISGW
LAWY
QQL1CPGICAPICLISATSSLHSGVPSRFSGSGSGTDFTLTISSLQPEDFAT
YYC
QQINSFPFTFGPGTKVDEKRtvaapsyfifppsdeqglksgtasvvellimfyprealcvqwk
ydnalq sgnsgesvteqdskdstyslsstltiskadyelchkvyaceythqglsspvtksfnrgec
102 SEQ ID NO: 18 2.7.3 Heavy Chain [Ganuna chain] protein sequence
mefglswvflvallrgoacQVQLVESGGGVVQPGRSLRLSCAASGFTESSYGIVII
IWV 5
RQAPGKGLEWVAFIWYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNS
L
RAEDTAVYYCARGYRVYFDYWGQGTLVTVSSAstkgpsviplapcsrstsestaal
gcl
vkdyfpcpvtvswnsgaltsgyhtfpavigssglyslssvvtvpsssigtictytenvdhkpsnticvdkr
veskygp
pcpscpapeflggpsvilfpplcpkddmisrtpevtcyvvdvsgedpevgfnwyvdgvevhnalcdc

Nnraanfiac




2.7.3 Light Chain [Kappa chain] protein sequence
niclinrypaqliglliwfpusreDIQMTQSPSSVSASVGDRVTITCRASCIDISSWLA
WY 15
QRKPGICAPKLQIYAASSLESGVPSRENGSGSGTDFTLSISSLQPEDFAT
YYC
OOTNSFPLTFGGGTKVEIKRtvaapsvflfppsdeqIksgtasvvelInnfypreakvqwkv
dnal qs ggsgte dskdstyslssthiskadyekhkvyacevthqglsspvtksfingec SEQ
ID NOS Heavy Chain [Gamma chain] protein sequence

mewtwshfivhEstg<esg hajnd eusleeide VRIS G Y TFTSYGIS
aggagtttgagctzaﬁctgz ccttottoctattataaaaggtst CCAGTGTCAGGTGCAGCTG

R?A ggﬁ Wﬁ% OBRGETTFD BEACTC
T GTGCAGCCTCTGGATTC CTTCAGTGACTACTATATGAGCTGGA

LRSDS?W@%@@QAW@A@ Gﬁfﬁ%ﬁ AGTA
ctan GTAGTGGTAGTACCATATACTA GCAGACTCTGTGAAGGGCCGATTCA

i?dckltxE%@GAG%M%%%&%TA@ggTGCGAéC:&%}ﬁ(%%AT%

R A SN RO ARG TISUEGGAGCTice

ctkpre @ccaagggcccatccg’ccttccccctggcgccctgctctagaagcacctccgagagcacagcggccctgggctgcct

qfnstirSSSARAERGARH tﬂ:‘@?gfﬁ%‘gﬁgﬁ IR SRpTRgRaATRIgRgcaccttce

VS|tC|Vﬁagctgtcctacagtcctcaggactctac cccteageagegtggtgacegtgecetccageagettgggeacgaaga

AR BRI IS ERARRTSARRAR gleagligagiecamipgstccccca
3135?; W@ﬁﬁ%ﬁ%a}gﬁﬁzﬁgﬁ%%%é?gg%; i%}ggcgﬁ%%gggacmca

seque acgtgagccaggaagaccccgaggtccagttcaact
smvé‘ifé%ﬁ%ﬁﬂ H_%Wﬁ?ﬁwgcCgcgggaggagcagttcaacagcacgtaccgtgtgg
AWY E:%(‘@’is%SﬁE@Wgﬁggg‘@gctgaacggcaaggagtacaagtgcaaggtctccaacaaaggcctc

@%@&aﬂﬁfﬁﬁsﬁ@é %%W%@W%&j@%cgwgtacaccctgcccccat
, FG CIERATEIRH g?gg 86 agfatigtacceoagogacatcgeogt
wicvd §%§ 43k g%%a( 5 @‘f 38%?& ﬁt&% 35W§Wﬁ ggctectte
c 103 TR t&a%%ﬁ%ﬁ&é’é [hisefestrqeteatecateag

sequ oR& cacaaccactacacacagaagagc tctceetgtetcegggtaaa
?_;Cgagtg%gf%aﬁggggtﬂtccttgttgotattataaaaggtgtCCAQchrCAGGTG CA3C

GTGG%& : ' " ; ICCCTGAGA
TcT 1ol i ;__-_5,5 .) § % %YMSWI
7 v, ?.

D ‘} "\
GCTG 3“ AL QMNSLRA

clvkdyfpe
pv swnsgaltsgvht%aviqssglys%ssvvtvpsss gﬂctytcnvdhkps% G@?élgppcpscpa

GTAG%?%@%W <ﬁ%gqprepqv;%ti psqe%ﬁ%mqultc&gﬁgt@;;tsmsew
cCAT8?@@%@%&@3%&@@&%&%%%%@%%&%&%

é%mﬁ%@géﬁee GCCGTGTATTACTGTGCGAGAGGCCT

cavy am amma C am protem sequence

gt{;gG T P T AT U oL A O B et R
Ivkdyfpe

Wgsgaﬁﬁmﬁ‘g%&%%%s AR %?%ﬁvﬁﬁi@g%pcp&?al
ggtca %%%%@E%%@@%% e o

cacaccC t
cagetgwec%@5@&éﬁga‘él&%}%%%@xa%xQ&%&@gwﬁa%@a@mg&%ﬂm
gcacccaga 15
cciacaccigcaacgtagatcacaageccagcaacaccaaggtggacaagacagttgagcgcaa
atgttgtgtcgag
tgcccaccgtgcccagcaccacctgtggcaggaccgtcagtottectettccecccaaaaccca.ag
gacaccetcatg
atctcceggaccectgaggtcaegtgcgtggtggtggacgtgagccacgaagaccccgaggteca
gttcaactggta
cgtggacggcgtggaggtgcataatgccaagacaaagccacgggaggagcagttcaacageacg
ttccgtgtggtc

anaatecteacecaticdicdcacecanaactaoactaasacaadeaannantacaantnecaanatetecraae




30

EDTAVYYCARGLTGDYWGQGTLVTVSSAstkg psvfplapcsrstsestaalgclvk
dyfpe
pvtvswnsgaltsgyhtfpavigssglyslssvvtvpssnfgtqtytcnyclhlcpsntkvdictverkce
vecppcpa ppyagpsvilfppkpkddmi srtpoe
evtcvvvdvshedpevqfinvyydgvevhnaldicpreeqfnstfrvysvit
vvhgdwingkeykckvsnkglpapiektiskticggprepqgvyilppsreemtknqvsltchkgfyp
sdiavew esngqp

ennykBBSIAHGsHfy skitydicsrwgqgnyfscsvmhealhnhytgks1s1spgk 35
04 SBEHENESr D718 44 45 bend S A0h1G0H Gistkehom Bceors e Crrafein

[Kappé‘i‘@r@ﬁfﬂ nucleotlde se uence 5

o cadmypaabebllydzeseh S AORYEHARRSQUSS AN YO
CATCR Bern ASSLOS VPS SGSGSGTDFTLTISSLQPEDFATYYCQ
AGATERHEREFF AN RIERbeprdrsésgksgtasriadmeaoawiydnalgs
GT ensqesvteqdskdstyslsstltiskadyekhkvyacevthqglsspvtksfirgec

CACCATCACTTGCCGGCCAAGTCAGATCATTAGCAGTTTATTAAALLG
&0 SEQID NO: 74

TATCRAGEAERAHerv s Shain Samme eheip AeleiPCeIreRF CCATGCTGC
A mefglswvflvaiikevgcQVQLVESGGGLVKPGGSLRLSCAASGFTFSDY YMSWI

TCCABRAF GRERAY YE KIS 8 TN A A WEGRENER ORI HAGAMNNSLRA
TG 10EPTAVYYCARGLTGDYWGQGTLVTVSSAstkgpsviplapcsrstsestaalgelvkdyfpe

doAaonERmseelisevtreiestsvrbATRETE RGER Gl eiescopopa
C ppvagpsvilfppkpkdtlmisrtpevtevvvdvshedpevgfnwyvdgvevhnaktkpreeqfnstfrvvsvit

AACT TReRsks YRk iginpieitiskikesprepayippsiemtasrdelgetypsdiavew
T esnggpemnykttppmldsdgsfilyskltvdksrwqqggnviscsvmhealhnhytgkslslspgk

GGGACCAAAGIG%ATATCAAACGAactgtggetgcaccatctgtettcatetteccgcca

@fga SEQID
tgagedt %%%5@@%@%@%%%%%%%30 QSO0
%EP‘;\&T@%I!C SLRA

gggé% ANY Wé@sﬁp apcsrsisestaalgelvkdyfpe
gechH; %%%@@é &3@3&%&% ydbimsntoidverkigpepscpa

gaagtéc”i@ SASRRY SRS % tyrvvsvl

1D NOY %@dw °1§Vi ipsele RAEPEVIARRECE g ypsdiave

[Kappa eSRERREHraisip ??WB%&M Gsvmbee

SP S S LSAS VGDRVTITCRPS CIIISSLLNWYQ

é GI Q—‘I&ASSLOSGVPSRFSGSGSGTDPILTISSLQPEDFATYY

CQ 9.14. 4—Ser Heavy Chain [Gamma chain] protem sequence

osvsﬂﬁ%ﬁﬂgﬂ@%ﬂ@’%é@@ﬁ %lﬂ? £ g%%g%;\ﬁm
n CR GLEW YSYIRSSGSIIN A ANS VK GRET SEY LOMNSLRA
ioglqs gﬁ FENT, fe i%vl %ig sestaalgelvkdyfpe

sﬁquemf vswnsgaltsgvhtfpavlqssglyslssvv’l:vpsss {tytcnvdhkpsntkv crveskygppcppcpa

styrvvsvl
?:t?ga%%v%%é?vﬁm % ckvsnkgl%sg:?gﬁmﬁglgg pqutlppsqee‘ir;%mquﬁi ? sdiave
GTGCREHPEEkEnKEKe e TERRcevEerabereysriiaa

CTC5
'IA@CTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTATATGAGCTG
GA
TCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTTTCATACATTAG
TA
GTAGTGGTAGTACCATATACTACGCAGACTCTGTGAAGGGCCGATTC
A
CCATCTCCAGGGACAACGCCAAGAACTCACTGTATCTGCAAATGAAC
A
GCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGGCCT
AA 10 CTGGGGA
CTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCTtcc
accaagggcccatccgtcttccecctggcgecctgctctagaagcacctccgagagcacageggcc
ctgggctgect

nAatecaannactacttececcoaacecnAataacnatntcatanaacteacncoctetaaceceancancato

H




20
cccaggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggenctaccccage
gacatcgccgt
ggagtgggagagcaatgggcagccggagaacaactacaagaccacgcecmecgtgctggactcec
gacggctccttc 107
ttcctctacagcaggctaaccgtggacaagagcaggtggcaggaggggaatgtenctcatgetcegt
gatgcatgag gctctgcacaaccactacacacagaagagcctetccctgtctccgggtaaa 25

SEQ N@.9dQA 4 Heavy Chain [Gamma Chain] protein sequence

mefg PsiivAAiRGIHE L sy kpeleidR SEHAKRS GF114SDY YM

SW| Riegastigegctaamotegpiidecieitsistiatgaaa st CAGGTGCAGCTGGTG

SVKGRY GGG SIS R A FFRRAGOGTCCCTGAGACTCTCC

GLTGIAW VEUSSALHGNS g&%&%@%@@%@aﬁéﬁmwﬂm
, GAGTGGGTTTCATACATTAGTAGTA

pvtvsﬁ ﬁ%@g}
sss_lgﬁi% %ﬁl&%ﬁ%ﬁgﬁ Ky "1 P %'%CT(\E%%AGGGCCGATTC%%%%FT
pf\f\',gSQ&AGA CCGAGG AficE ACGGCCCTGTAT A@?GEGCEGi iAiI%thA%HgGi écc RACTGG
o SN R ISR ATR GRS TR AR pacosce
sdi avggcccatcggtcttccccotggcaccctcctccaagagcacc ctggggecacageggeectgggcltgeetggicaa
wesnSgPEATIRISSIRISE T e
35 sgétﬁﬁa:%;@aggaﬂq S CRRCASs B AR e T RT O CRERRS IR RRc coagaccatacat
sequENSE ISRl APARREFASERIISTAEE ERPREARIS ARs PR A piRIpacqaactcaca

};% D YSANIRSRACC gtgcccageacctgaactectggggggaccgtcagteticeteticcccccaaaacccaaggacace

RQAPS R B0 R P B e O S O B eGP ARG RAFCE SRR asticaa
RA ctggtacgtggacggcgtggaggtgcataatgecaagacaaagecgegggaggageagtacaacageacgtaceg

EDTAWW@E#@WW&W@%@%@W%%@% freaacasag

défpeqg@tcccagcccccatcgagaaaaccatctccaaagccaaag 2Cageceey gtacaccetgee

Ry ﬁf% caaagen gacatcg
ECévs(ﬁfgtgaggggagagcaiatg@?ﬁéﬁ%%@i@ggﬁca gcctcccggtgz‘%t,gg cicegacgget
peflg F&Bﬁ%ﬁfﬁ%ﬁp@%wgﬁg f agé%%gﬁﬁﬁgfgﬂggfé%%gtgatgc

styrvv%‘iﬂaggc ctgcacaaccactacacgcagaaga, ce ctceetgtcteccgggtaaatag
tthqdwEh(iqufS%\l%clvosznIcglpssieldiskakgqprepqutlppsqeemtknquliclvkgfyp

gaiavgs

B St
AT EWVSYISSSGS A DSV S SLRA

[Kapp 1 ilfl& s : RINSL o
e emormee

G SGlﬁﬁai v ﬁ)@ KL vshedpevkfnwyvdgvevhnaktkpreeqynstyrv

: VICYVV '
L

EQ ID NO: 74 9.14.4-002 Heavy Chain [Gamma chain] protein sequence
fglswvflvaiikgvqcQVQLVESGGGLVICPGGSLRLSCAASGETFSDYYM

SWI RQAPGKGLEWVSYIS
SSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARGLTGDYWGQGTLVTVSSAstkgpsviplapcsrstsestaalgclvk
dyfpe 15
pvtvswnsgaltsgvhtfpavlgssglysissvvtvpssnfgtqtytcnvdhlcpsntkvdkrverkccv
ecppcpa
ppvagpsVilfppkpkdtimisrtpevtcvvvdvshedpevgfnwyvdgvevhnakticpreeqfnst
frvvsvit
vvhgdwingkeykcicvsnkglpapiektisktkggprepqvytlppsreemtknqvsltclvkgfyps
diavew
esnggpermykttppmidsdgsfflyskitvdksrwgggnvfscsvmhealhnhytgksisispgk
20 SEQ ID NO: 78 9.14.4-CG4 Heavy Chain [Gamma chain] protein
sequence '
mefglswvflvaiilcgvqcQVQLVESGGGLVICPGGSLRLSCAASGFTESDYYM
SWiI
RQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSL

RA
EDTAV/YVYCARCI TCDV\WCOCTI \/T\/]CActkannevfnlanccrctecactaalnrh/k




40 107 SEQ ID NO. 101 9.14.4G1 Heavy chain (gamma chain)
nucleotide sequence
atggagtUgggctgagetugglaccttgttuctattataaaaugtgtccautqCAGGTGCAGCT
GGTG
GAGTCTGGGGGAGGCTTGGTCAAGCCTGGAGGGTCCCTGAGACTCT
CC5
TGTGCAGCCTCTOGATTCACCTTCAGTGACTACTATATGAGCTGGAT

cocAEOR G deans 8@%@3}agg{;&%@a@g@g@egm

TA

car CR RO G AT TGO TR A S T SOt ch%mggggg
CTCC%%W%@&WW@%
GAG “ef“'" '” A -vvm-m POATLALS SO Ao A %ﬁi&gﬁ
g A %@%g%@gﬁéﬁﬁ@ﬁﬁ%%%@ Gt e
gggggcaggg%et ccce%ggga@%é?gg e e
guectt SRR, ﬁ%%g st oL s o

e %%%%m S

cagacgia

cca caact a aggagea
;?;:;g%g% ‘ig agc e aﬁﬁéggé?&agg ggggﬁgg%%%a otacaagtg
acazaga

Catgegey g,ggt%gg&qg i cg%’: fcg% §§§w oA I} ggt%c Ay ggg&ﬁg&ggagaacc

caaggg £gaccd cag cagcctgacctgectggtecaaagge
cca acatc cC qwc‘aa dacaae cctecca
f;;zggggg£0&i% b e e

siggtacatg s R S%%%cefé‘%tgﬁgc & aa%g%”&“""gﬁ?%%fﬁ%%%@"““
agcacg

tgtggt@%gtﬁf&%f@%@%%ﬁ%%&%ﬁ S9Rgiagasgigeasagta
4 ' .
cocted J@ '[. r- ‘ LV %%GGLV PGGSLRLSCAAS%F%%%SFE%’;‘&VD

9&?‘03‘%515 RV YV CARDPLLAGATF DYWGOGTLVTYSS Acti t taal
cooaigy Q0B AR S VIS4 0 ssnﬁgqq%ysé e

appvagpsvilfppkpkdtimis vtcvvvdvshed aktkpreeqfn
gfggg% v&i %@&%&é&p S e ﬁ%%?glﬁ repqvﬂ ;%sgrcééég{ip&’sgﬁtclvkgfy
ggttet ectcta%vgl%scnf gxtag cC gnélggg %%1 glélg% g{srcvg ggggaacg?a]tl?:?ggf gslslspek
tecgtgatgc
atgaggetctgcacaaccactacacgcagaagagcctctecctglaccgggtaaatag 25 SEQ
ID NO 102 9.14.401 Heavy chain (gamma chain) protein sequence
mefglswvflvaiikgvgcQVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMS
WI RQAPGKGLEWVSYIS
SSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARGLTGDYWGQGTLVTVSSAstkgpsvfplapsskstsggtaalgclvk
dyfp 30
- epvtvswnsgaltsgvhtfpavigssglyslssvvtvpsssigtgtyicnvnhkpsntkvdickvepksc
dkthtcpp
cpapellggpsvilfpplcpkthimisrtpevicvvvdvshedpevicfnwyvdgvevhnaktkpreeq
ynstyrv ‘
vsvitvihgdvilngkeykcicvsnkalpapielaiskakggprepgvytlppsrdeltknqvsltclvkgf
ypsdia
vewesngqpennyIcUppvldsdgsfflyskltvdksrwqqgnvfscsvmheallmhytqIcslsls
pgk 35 108 SEQ ID NO: 29 8.10.3 and 8.10.3F Heavy Chain [Gamma
chain] nucleotide sequence

atggagttggggctgtgctgggttttecttgttgctattttagaagg,tgtccagtgeGAGGTGCAGC
TCCRTC



SEQ ID NO: 30 8.10.3 and 8.10.3F Heavy Chain [Gamma chain] protein
sequence melglcinflvailegvqcEVQLVES GGGLVQPGGSLRLS
CAASGFTF S SFS MTWV
RQAPGKOLEWVSYISSRSSTISYADSVKGRFTISRDNAKNSLYLQMNSL
RD 30 109
EDTAVYYCARDPLLAGATFFDYWGQGTLVTVSSAstkgpsviplapcsrst5e5t
aalg

clvkdyfpert-vswnsgaltsgvhtfpavigssglyslssintvpssnfgtqtytcnvdhkpsntkvdlav
erkccSEQ ID NO: 31

vecpp?:éﬁéﬁ@gﬁ@ﬂfﬂ)@ﬁ[ﬁ(ﬂtﬂhﬁﬁWﬁM@M&EWWM@VW%@%GTTG
gﬁee4{@'@}CAGGCACCCTGTCTTTGTCTCCAGGGGAAAG?A;GCCACCC
psdiadéné<nEghed: ~ 1 .
slslsp @é@%@%@@%@W&W@@ Q@WC@MGGTGCATCC
[Kap GM%CAGACAGGTTCAGTGGCAGTGGGTCTGGG

(gyadkad A A RGO CRGEAGCOTGASBATTTIGCAG
o T oA

ACGEREREPEEREEAAR TP C NG R eRCBCBIN AT G ROyt cigatga
CCC gcagttgaaatctggaactgectctgtigtgtgcctgetgaataactictaicccagagaggecaaagtacagtggaag

TCT R 83 e e e s MO A TS TSI AR SR CTEEABICPATE BB S tacagce
TA tcagcagcaccctgacgetgagcaaageagactacgagaaacacaaagictacgectgegaagticacccatcaggg
ECAGEBsppgeEresteracisenr egseseBEr CCTCATCTATGGTGCA

TCC

AGCA?@@@%‘&Q@?GGCATQCCAGACAGGTTCAGTGGCAGTGGGTCTG
GG 8.10.3FG1 and 8.10.3F Light Chain [Kappa chain] protein sequence

cAGRatpegtiliwlpditckE YA TR EA SR EBATESGRAIQEVSSSYEA WY QQ
A(b 1&KPGQAPRILIY GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVY YCQQ

TGTATSAESTERGEREF TS s tfpesdesteetrondimiprdoadrdnalgss
GG Bsqesvteqdskdstyslsstltiskadyekhkvyacevthqglsspvtksforgec

GACCS%AGGTG G&AGATCAAACGAaCtgtggctgcaccatctgtcttcatctteccgccatct
g

géagt%égété’é&g&ab%tﬁ@ﬁ’é@ﬁ% Gyen Fepmashenia eBtagta

cagig@sgggaaccccagegeagcttcteticetectgctac ctggctcccagataccaccggg AATTTGTGTTG

ggg%z%gMﬁ?@@?@ﬁ%ﬁé%&ﬁ%@@%@%ﬁ%ﬁ%ﬁéﬁi

tcagcadeattetaty SHAGEA G g@@g TG }7 T ATCC
é@cca el defgfge o TFQ CTGGG
NO: 3288 EBT Gl B GA TTTGTAG

seque "HQ@:FATTACTGTCAGCAGT TGGTA C ACCTC ACTTTCGGCGGAGG

metadI 2 BETGERVERBSAAACEATsigierigaceateigiaieadigepgpgatetgatga
wY @@W@@@W@W@%@ﬁgﬁ@ﬁgﬁ@ﬁdﬁwcagagaggccaaagtacagtggaag

é%c; %ﬂﬁ%ﬁ@@_@?ﬁgwqwmagtgtcacagagcagga.cagcaaggacagoacc’cacagcc
Y G S S PP SRSt RO B RE A SSRGS RASG PSRBT BAASIRG Boatcageg

nalgsGHEaEEcRsERiKACITRIRETHERANSIBBIIF e vthqgIsspyticsforgec
SEQ ID NO 43 258 10.3 and 8.10.3-Ser Light Chain [Kappa chain]

i%_gaéé&§1 f€1 %ggﬁﬁggﬁﬁL%%%%&swnAww

ACGCHERAFEEABENESRATEFORFAGPEYEERER BERARBAVIN YCQQ
cce PSS EEHEAGTKVEIKRtvaapsviifppsdeqlksgtasvvelinnfypreakvqwkvdnalgsg

GGG Ak raRkRtyvesHntyrikr ey sisiytkefrserra

AGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCA
I\gc(;igG GCCACTGGCATCCCAGACAGGTTCAGTOGCAGTGGGTCTG
S\SAGACTTCACTCTCACCATCAG CAGACTGGAGCCTGAAGATTTTGT
"IA'(CB;TATTACTGTCAG CAGTATGGTAGCTCACCTCTCACTTTCGGCGGA

GG
CACCAANCCTCCACATCAAACCAACtAtAACtACaAceatetAtetteatetteccAceate




metpaqllfl111wlpditgEFVLTQSPGTLSLSPGERATLSCRASOSVSSSYL
AWYQQ KPGQAPRLLIYGASSRATGIPDRFS GS
GSGTDFTLTISRLEPEDFVVYYCOQ
YGSSPLTFGGGTKVEKRtvaapsvfifppsd
eglksgtasnclinnfypreakvqwkvdnalgsg 1o
nsgesvteqdskdstyslisstltiskadyelchkvyacevthgglsspvtksfi-irgec 110 SEQ
NO: 58 8.10.3C-Ser Heavy Chain [Gamma chain] protein sequence
melglcwvflvailegvqcEVQLVESGGGLVQPGGSLRLSCAASGFTESSFSMT
wV 5SEQ ID NO: 58

RQAﬁGR@mWS@QSWMRM@MMSLYL MNSL
RD melglowvﬂvaﬂequcEVQLVEsGGGLVQPGGSLRLSCAASGFT SSESMTWV

@TARQ’A@@FE_WN@ XT3 RS A LRI PAEIASdsFd COYINSLRD
aalg dHKBAMHEY BEd DAY @TLVTVSSAstkgpsvfplapcsrstsestaalg
svvtvsbéﬁgfmw@ﬁw&%%ffmwy bsenpasapstitytenvdhkpsntkvdkrveskyg
eflgoPReRSIRPRE&ER wrkeHealnaktkpreeqf
nstyrﬁﬁﬁﬂtﬂﬁ‘dmﬁéﬁé?&%% sieltiskabpiapaatpipegeesmikngystclvkef

lifivkgpsdiavewesngqpennykttppvl sdgsfﬂysrltvdksrwqegnvfscsvmhealhnhytqkslslspgk
ypsd|avewesn§qpennykttppvldsdgsfflysrltvdksrwqegnvfscsvmhealImhytqk

d
gl;;,ﬁg&p awogﬁi R T G AN B AR Rl

metpd 1 R
-x-;as‘ M pd e X 1@%&% NS SSYLAWYQQ
Dm Aot ;! SB AL FT AVYYCQQ

viifopsdealksgtas E%&%Y]dnalqsg
&ﬁ??&@ gé%ﬁf%ﬁ@ Wksfrirge,c

M s M

SEQ ID NO: 62 20 8.10.3-CG2 Heavy Chain [Gamma chain] protein
sequence

melg SRR %@EV%VE?&GGLV GSLRLSCAASGFTESSFSMT
%9\/ 8103C eavy ain
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25 SEQ 1D NO: 34 9.7.21F Heavy Chain [Gamma Chain] protein

sequence mefglsvrvflvaiikavqcQVQLVES GGGLVICEGGSLRLS CAAS
GETESDYYMSWI
RQAPGKOLEWVSYLSSSGSTIVYADSVKGRFTISRDNAKNSLYLQMNSL
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35 mefglswvilvaiikgvqcQVQLVES GGGLVKPGGSLRLSCAAS
GFTESDYYMSWI RQAPGKGLEWVS YES
SGSTIYYADSVKGRFTISRDNAICNSLYLQMNSLRA
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k SEQ ED NO: 52 359.7.2C-Ser, 9.7.2-CG2 and 9.7.2-CG4 Light Chain
[Kappa chain] protein sequence
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SEQ ID NO: 66 9.7.2-CG2 Heavy Chain [Gamma chain] protein sequence
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binds to M-CSF, wherein the antibody or portion comprises: a) a heavy
chain comprising the amino acid sequence from the beginning of the
CDR1 through the end of the CDR3 of the heavy chain of an antibody
selected from the group consisting of: antibodies 8.10.3F and 9.14.41; or
b) the heavy chain of a) and a light chain comprising the amino acid
sequence from the beginning of the CDR1 through the end of the CDR3 of
the selected antibody. 3.The monoclonal antibody or antigen-binding
portion according to claim 1, wherein the antibody or portion comprises
any one or more of the FR1, FR2, FR3 and FR4 amino acid sequences of
an anSisgys&lectéd from the group consisting of: antibodies 8.10.3F and
9.14. 4.7 RHe i CiRiar ERemeinirg gicbsgg seqoarare selected
from thefdsne SwiifiaovcQ VL VIBRGERHaVERBOSY BRI 8atHaSGREREDY YMSWI
pbrtio R QAGH G IBW Y IS SSIGS €Y 1A DENGOGR BT [SRIMNMAGNPLTEIMNSLRA
a)a heéZh§ AN A6 G W GRS AS BlAsekprenfiel gfcarstsestaal gelvkdyfp
antiboghy betwoted]fsgrbttive dossgl wdsssistimgsoftyiimidis@shk 88karakccvecppep
9.14.4ppoe disuiipykpidiinu satfidvieqoeivsbedbay gind piigivt chisak tkpreebyfastirvvsv
domaitvili i eningiee doibivsalgimapeckli thtk sedeepgnt dlppsoayn @RtV g R psdiave
dOthe wbRpeDRR tapch [ABIRS fyskidvidkarigiugoiviinseorhealbity §EG P gk
NO: 32 and the amino acid sequences of the CDR1, CDR2 and CDR3
found $&Q MeaVQchain comprising SEQ ID NO: 30. -6. A monoclonal
antlboﬂy @r@ﬁlhﬂngey\@hamdg}mmanhmﬂaamhm speeifeally binds to

g espeyifl winak 'HMW@WM&M&G&TFSDYYMSWK
ééqueR@%Rﬁﬂ@[@M (83565 w iWLQMNSLRA
variabRDIANAY S ARIEGNB VW QQ@?WMEWA@tM\@mmwal@lvkdyfp
CDRIsoDR2agelEREIges thytestighvpssepilapdapithiomiivdistveskygppepscp
antiboaiye8 gep Sl fppkpkditmissto pelicamiidesiiedpay ghucyiidaiy Yindstipreeqfnstyrvvs
M-CSFlivthedsiingks thehivynbigipasigkiisbakgdpsenpiotppssiesaitkaatisianykigfypsdiav
260 1pvRrDE@EwWiNtoppidsdigefalysdtiiksceqegm fhes Vigince alnyéakitedspgk
acid sequence of said antibody is SEQ ID NO: 32 without the signal -
sequence. 8. A monoclonal antibody or an antigen-binding portion thereof
that sp8iliCall@irkids to M-CSF, wherein the antibody or portion
compr‘i?s%@{&@?ﬁmw @hﬂmé@m@mﬁnhm@@mq:@mz and CDR3

? naiify g NM@@M@S&M@MWWI
CISRSGH BN AKIMNMSLYLQMNSLRA
compr@@@@w&i@aﬁﬁyﬁ%ﬁswﬂ@paﬁpl@csrstsestaalgclvkdyf
antigepebiruingegaiisgyitieodqseelysiseciivadsplgtitigcovihigsmkwdiensiskygppeppe
the antitpfigeppdHivkpoitiprisapatieandnsdadin seiuancey ofthek G PR fnstyrvy
CDR2sattslipiRdikenkiclkveind dlpssigidshink gepisbiy piippageah tmdvsitslvk gfypsdia
80 4. 4vearesngepamiyiotopiddsdgshsckvkene R fscomrr ahehgRblspgk
found in the light chain variable domain of antibody 9.14.41. 10. A
monoclonal antibody that specifically binds to 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.




MCSLLP 118 12. A human monoclonal antibody 9.14.41 or an
antigen-binding portion thereof that specifically binds to M-CSF. 13. The
monoclonal antibody or antigen-binding portion according to any one of
claims Ito 12, wherein the C-terminal lysine of the heavy chain of thdCSLLP
antibody or portion is not present. 11#\}§n isolated polypeptide comprising
the amino acid sequence of SEQ ID : 30 without the signal sequence.
15. An isolated polypeptide comprigipgsifie amino acid sequence of SEQ
ID NO: 26 without the signal sequence.. 16. An isolated polypeptide

1. compiSg apen ARG T Vel BB sp NEP B HRtHIBR RCSIG Ay
biS@IENCE S AvARIRIMAGRINILR] OPIPESHIEshERMISING the monoclonal

antibody or antigen-binding portion according to,aré?/laone of claims 1 to 1

3,
and &pharrAdCaliCRMP LR berhervyighaht BRAr MRS fRGCDR3 of an
COMPRASIHIGNyACEURINE S CRIF dufp YHRIGIALhE: MandRAa. enEbosy 5 14.41;
monoclonal anti-M-CSE antibody 9.14.41 or 8.10.3F. 19. A monoclonal
antib8dy or antigen-binding portion thereof according to any one of claims
| to 1§)for usg.iRMadiaing o 28 ddaa dlothemanesionaliagtitody®ichain CDR1,
antigen-binding portion according to any one of claims 1 to 13, fbr the
prep&%aﬁﬂg&%}%}ﬁﬁ%@@éﬁ@t%ﬁ%’&ﬁ%‘n for treating a condition
selected from the group consisting of arthritis, psoriatie arthritis,

2.ankylgsineh spRALYHHE, RBIE shiaMen dnetpoaiois thedttith @ 8ptcifically
traumatic arthritis, rubella arthritis and acute synaqvitis and other arthritic
bipdh idnG SEe pAisrde Hiic ALY RNGIGE SHBPKS§Pam negative sepsis,
toxic ghock gyndigreRaiAlzhaprsis diseasmositkseqiRuteirtsinteasifintang of
adult respiratory distress syndrome, cerebral malaria, chroni¢ pulmonar
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reperfusion injury, thrombosis, glomerularonephritis, diabetes, graft vs.
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eczema, contact dermatitis, psoriasis, sunburn, and conjunctivitis shock.
21. Uigsstafh atibbional antibody or antigen-binding portion according
to any one of claims 1 to 13, for the preparation of a pharmaceutical
3 CompoRdigieciseatngivoay medattbantbiiiin 2gotdse ajctidinpooatiinal ,
antibody or antigen-binding portion thereof according to.an claims
R AT AR RO PSR AE AT BB SIS T i ind
rRalidfisvatidrsaquenceolid sumeaibody. sthetuddrancordingup @aisti2i, of:
wherein the solid t ris a sarcoma, jnoma, or lymphoma. 24. The
SO At o3 IEHE e O R B SEugpees e
s@ettamneus ¢RY eancentblatider cancer, gastric cancer, pancreatic cancer,
breast cancer, head cancer, neck cancer, liver cancer, esophageal
cancey, prostate cancer, colorectal.cancer, lung cancer, renal cancer
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whasap iasungdatigangritihy woie péseser, parathyroid cancer, adrenal gland
cancer, small 'ntestinE cancerbg:o on can{]‘\gr stomach. gancer recttal antibod
cancel anal’tAfEar CRIR VAL G0 i S I ARS SRR AR B Dody
penileeibrdrfioieldromeupotdnselidg v antbalidsBod F2md Thedute or
?ecucl? el‘ E&Eﬂ? (t)?tﬁlﬁiwszﬁénz ’jﬁ]wyga[eég:gf:g]ueer?&n(ﬁgygr{g rapﬁélll% &L}{g‘ sznoa@lae’ domain (Vy)
amino acid sequence of the selected antibody.

5. A monoclonal antibody or an antigen-binding portion thereof that specifically

binds to M-CSF, wherein the antibody or portion comprises the amino acid sequences




26. The use according to claim 22, wherein the non-solid tumor is a
cancer of the blood, bone marrow or lymphatic system. 120 27. An
isolated cell line that produces the monoclonal antibody or antigen-binding
portion according to any one of claims | to 13, or the heavy chain oftfigl.L.P
antibody or portion. 28. The isolated cell line according to claim 27 that
produces a monoclonal antibody selddted from the group consisting of:
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aCI degfk S&J}Q d9 C]DA%Kt fo %10 rem aaﬁlgthl%o Ynt Qéma%&g% ISOIEPa 932 and

eguence adneo going Antibodies nucleic
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chain, or ding portion thereof, or both the heavy chain and

Coingrfﬂséﬂ%m ran antigen binding portion thereof, of the monoclonal
antibody according to any one of claims 1 to 13. 30. A vector comprising

6. the ndcielo@tichzhetetwidyancardimgein daidinqonherdhette tedtepecifically

tio I mprises an expres |on control 8
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8. moglecau %S%ncodurligatﬁ Fieeqalll\?fll eh a(?rﬁ,égﬁ nucleic aC| mo ec%ifgl‘e?%%%ﬁé light
chthe Vighttdhaimofithef antibody &1 8.3tigen-binding portion thereof according
to any one of claims 1 to 13. 33.A method of making an anti-M-CSF

7. 2ntbR AR RIBANG AR IR EAROL MBI Fu NG i3y

ceII accor ng 0 claim rthe'c |ne according to claim 27 under
chsintaiblinconditonscand absodenitipade o d dfQoitiopithout the signal
sequence, and the light chain amino acid sequence of said antibody is SEQ ID NO: 32

without the signal sequence.

8. A monoclonal antibody or an antigen-binding portion thereof that specifically
binds to M-CSF, wherein the antibody or portion comprises the amino acid sequences
of the CDR1, CDR2 and CDR3 found in a light chain comprising SEQ ID NO: 28 and
the amino acid sequences of the CDR1, CDR2 and CDR3 found in a heavy chain
comprising SEQ ID NO: 26.

0. A monoclonal antibody or an antigen-binding portion thereof that specifically
binds to M-CSF, wherein the antibody or portion comprises the amino acid sequences
of the CDR1, CDR2 and CDR3 found in the heavy chain variable domain of antibody
9.14.41 and the amino acid sequences of the CDR1, CDR2 and CDR3 found in the light
chain variable domain of antibody 9.14.41.

10. A monoclonal antibody that specifically binds to 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.

11. A human monoclonal antibody 8.10.3F or an antigen-binding portion thereof

that specifically binds to M-CSF.
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12. A human monoclonal antibody 9.14.41 or an antigen-binding portion thereof that

specifically binds to M-CSF.

13.  The monoclonal antibody or antigen-binding portion according to any one of
claims 1 to 12, wherein the C-terminal lysine of the heavy chain of the antibody or

portion is not present.

14.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID NO: 30

without the signal sequence.

15.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID NO: 26

without the signal sequence.

16.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID NO: 28

without the signal sequence.

17. A pharmaceutical composition comprising the monoclonal antibody or antigen-
binding portion according to any one of claims 1 to 13, and a pharmaceutically

acceptable carrier.

18. The pharmaceutical composition according to claim 17, wherein the monoclonal

antibody is monoclonal anti-M-CSF antibody 9.14.41 or 8.10.3F.

19. A monoclonal antibody or antigen-binding portion thereof according to any one

of claims 1 to 13 for use in medicine.

20.  Use of the monoclonal antibody or antigen-binding portion according to any one
of claims 1 to 13, 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, theumatoid 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
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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.

21.  Use of the monoclonal antibody or antigen-binding portion according to any one
of claims 1 to 13, for the preparation of a pharmaceutical composition for treating

rheumatoid arthritis.

22.  Use of the monoclonal antibody or antigen-binding portion thereof according to
any one of claims 1 to 13, in the preparation of a pharmaceutical composition for

treating a solid tumor or a non-solid tumor.

23. The use according to claim 22, wherein the solid tumor is a sarcoma, carcinoma,
or lymphoma.
24, The use according to claim 22, wherein the solid tumor is a brain cancer,

squamous cell cancer, bladder cancer, gastric cancer, pancreatic cancer, breast cancer,
head cancer, neck cancer, liver cancer, esophageal cancer, prostate cancer, colorectal
cancer, lung cancer, renal cancer, kidney cancer, ovarian cancer, uterine cancer,
gynecological cancer, nasopharyngeal cancer, thyroid cancer, parathyroid cancer,
adrenal gland cancer, small intestine cancer, colon cancer, stomach cancer, rectal
cancer, anal cancer, skin cancer, head and neck cancer, urethral cancer, penile cancer,

melanoma, or a solid tumor of childhood.

25.  The use according to claim 22, wherein the non-solid tumor is a lymphoma,

leukemia, or multiple myeloma.

26. The use according to claim 22, wherein the non-solid tumor is a cancer of the

blood, bone marrow or lymphatic system.
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27.  Anisolated cell line that produces the monoclonal antibody or antigen-binding
portion according to any one of claims 1 to 13, or the heavy chain of the antibody or

portion.

28.  The isolated cell line according to claim 27 that produces a monoclonal antibody
selected from the group consisting of: antibodies 8.10.3F, 9.14.41, and an antibody that

has the same amino acid sequence as one of the foregoing antibodies.

29.  Anisolated nucleic acid molecule comprising a nucleotide sequence that
encodes the heavy chain, or an antigen-binding portion thereof, or both the heavy chain
and light chain, or an antigen-binding portion thereof, of the monoclonal antibody

according to any one of claims 1 to 13.

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.

31.  Anisolated host cell comprising the vector according to claim 30 or the nucleic

acid molecule according to claim 29.

32.  The isolated host cell according to claim 31 comprising a nucleic acid molecule
encoding the heavy chain and a nucleic acid molecule encoding the light chain of the

antibody or antigen-binding portion thereof according to any one of claims 1 to 13.

33. A method of making an anti-M-CSF antibody or antigen-binding portion
thereof, comprising culturing the host cell according to claim 31 or the cell line

according to claim 27 under suitable conditions and recovering the antibody or portion.




