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WO 2006/ 122797 PCT/ EP2006/ 004696 -1 Anti- GVt CSF
Anti bodi es and Uses Therefor 5 BACKGROUND OF THE
WORMNSARTIYON Gr anul ocyt e- macr ophage col ony st i MRCREPR6/004696
factor, GWCSF, was originally identi- fied as a
henopoi etic growmh factor. It is produced by a nunber
of cell types including |ynphocytes, nonocytes,
endothelial cells, fibroblasts and sonme nalignhant
cells (Metcalf 10 et al., 1986, Cark and Kanen, 1987;
Hart et al., 1988; Metcalf et al., 1986). In addition
to having a function of growh stinulation and
di fferentiati on on henopoietic precursor cells,
GWt CSF al so was di scovered as having a variety of
effects on cells of the inmune system expressing the
GVt CSF receptor (for review see: Ham | ton, 2002; de
Groot et al. 1998). The m)st i mportant of these
functions is t no r ophages
15 and granul I‘k‘yt es ¢§ﬁ n%o fes ar?rraraﬁ%esglﬁ‘aﬂ%?l ammat ory
processes (Gasson et al., 1990b, Gasson et al .,
1990a; Hart et al., 1988; Rapoport et al., 1992).
BAGK GROUNDOOF THEAINVENTION protein of 127 am no
acids with two glycosylation sites. The variable
degree of glycosylation results in a nolecul ar wei ght

range bet ween | 4kDa and 35kDa, \;‘;F( gl ated and
Crasincxteagaesopkage colpny stimmlating aetpr F wes origipg)ly identi-

I o i

lyrﬁplmy&ﬂanbn@lytﬂsaeﬂtblthe{hahce(ll@; ﬁUt@blastssandtsoaie maligd cells (Metcalf

e B g ek s 0 SR BT R s o

ha\hﬁé laeHitcRoft -of @Ybévif sﬁx’ﬁﬁfab%n'éna cﬁﬁ@fe%ﬁht%ﬁ oﬁ%dn\/dﬂo)’etf@yprecursor
binding to its receptor (Kastelein and Sha- 25 nafel

cellso G3/-CiFsalom wandisthvraed hs bavin®agurietyied ehfssts onrsts péthe immune

o4 S S DRI 5P RY S e S RG2S,

1998 The mo¥tiaipRAEnt MR R @R na isehEM bR of @@abttes, nldteophages
native receptor is conposed of at |east two subunits,

anch gpsmulogHigs e severalnamanshands inblammaterypapeasses @asern et al., 1990b;

Ga%%gl%ltgf °1'9‘9¥$a31—ri£11 b ggg%g‘aﬁ ﬁﬁoﬁ(‘”em 19980 ' ar affinity

et al’. The beta

V%%@W@@lspﬁéﬁ?ﬁ%ﬁg%ﬁ 8b127 %nﬁ*ébc{é'iﬂstwitﬁ Wb gRcosylation

part of the interleukin-3 and interleukin-5 receptor
siteso it emdsbladgreernfagdyewsylation results in a molecular weight range between

14kDa and 35kDa. Non-glycosylated and glycosylated GM-CSF show similar activity in

vitro (Cebon et al., 1990). The crystallographic analysis of GM-CSF revealed a barrel-
shaped structure composed of four short alpha helices (Diederichs et al., 1991). The over-
all folding is similar to other growth factors like growth hormone, interleukin-2 and in-

terleukin-4.

GM-CSF exerts its biological activity by binding to its receptor (Kastelein and Sha-
nafelt, 1993; Sisson and Dinarello, 1988). The most important sites of GM-CSF receptor
(GM-CSF-R) expression are on the cell surface of myeloid cells and endothelial cells,
whereas lymphocytes are GM-CSF-R negative. The native receptor is composed of at
least two subunits, alpha and beta. The alpha subunit imparts ligand specificity and binds
GM-CSF with nanomolar affinity (Gearing et al., 1989; Gasson et al., 1986). The beta
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ciation with the GwW CSF receptor al pha subunit and

GVt CSF, leads to the formation of a conplex with
wopbeoneivar bi nding affinity (Hayashi da et al. PCTSP)06/004696

The bi nding domains on GV CSF for the receptor have

been mapped: GWM CSF interacts with the beta subunit 5

of its receptor via a very restricted region in the

first alpha helix of GwCSF (Shanafelt et al., 1991

b; Shanafelt et al., 1991 a;“Lopez et al., 1991).

subhi1dd Algo part bh thedhRABulGHBURdtin@elelkn- DR cERBPRSInB18xdsh@d, in asso-
third al pha helix, helix C the initial residues of

c1atth>feWptb<§}pp f}M—ﬁ}SrEgrepmtq)rce@gha @bma@i GMr&SFg lqadeto the formation of a

t oyn,, et 4
coBER O e B RS Rk 08y, b fin domaies
on GMCSR for tiereaeptbr Bavetbeen imapped: GII- @SEXntstagfsalvitlm the beta subunit

cascades i nvol ving, nol ecul es of the JAK/ STAT fam|i
of itgcentgisvia paery reshictadapgion i thedirst alpha helix of GM-CSF (Shanafelt et

al., RBFR tsq{ahgﬁélt ef! le' ltg@lla 31%&56.9 %tc‘?l ai@@lj\“ﬂiﬁjlfl% k! ﬁ'le %ha subunit could

‘I"'éadi’n ranscri
be ﬁlappedablthﬂthlﬁl eﬂphenhghxl hdhb(:@dt}iwnttiahrds&luas sﬂtherlodsp m‘imng helices

C agfl D, an i e Saptymeainal G M- GHB (amet shol o).

fs uniabﬂ g%%&%ﬁ nr%'e%bclz reelcfEStrgr Eé(ﬁgpl l a?(gg]ﬁgaﬁl%z}non of com-

plei 8inaMhS eRcadld i ORingeinoRkules b9 U JARBTAT ffa@iMies} She, Ras, Raf,
hemopoi etic growm h and differentiation stinula

the MAPkipgses phasphatidylinesiiodd skinasg s ANFkB afinally leadmg to transcrip-
norPBf’F% y AL %gp%;a]&lot\'cas tioMAS rrf?&lﬁﬂrlgl‘ﬁﬁ ped rgﬁ{%ol?éﬁ ‘§§bu§ﬁ‘t of the

as neutr s“and €0si no I'va
recéptol{ayashida etsdl), 1 P9@ Kicantire et 4l, G&QE $xto eD:ilhell993) The shared beta

cyt Qki nes and nes,. matrix degradin a
subfifi ﬂ%éé%deanewﬁgpfgn d¥eriopPing duRkiops SXUL %e o RedaTion and GM-
CSP fo‘f‘é‘édxe@%@%%}omt%ﬂi@ﬁs or receptors for

- chenpki nes. The aiter in turn, leads to

| NEHRBHEG 1@%@1@&% 6thHdd&{m&‘éﬁﬁafadhedn|nﬁllaﬁHg%cnv1ty, GM-CSF
i nflanmed ti ssue Chant r% et al., 1990; Ham | ton,

fungipgys; essﬁ@ébha%maromﬂmn@ & cytokige. Maereghages and mopgggtes as well

o BT et M ORE4P ) ov 3RS e e e o
oth&%}@ﬁnw(:ﬁfd Sheinickims! matrizy degrading @’i@yas&; tlhcxehsfeﬁrHiA expression

inflammatory stinulating 25 factors |ike other
anddyfrskseﬂ@pmsmepsf cell gdheﬁleaﬁm%mlwrtrﬁ@&t%a fofi ¢ Grchpmeldgpes. The

lattéln ik (ﬁﬁjﬂ' 12 é ?J]lnc%gc} Chénothkls d‘f”lhi}@t@@ﬁ%%%%? n& qlnﬂamed tissue

oxi dative bur st Tan et Al
(Chahtry et 8992990; Glérfiibn 220023 Sjsson fand Ihlmhnellbnw&&nﬁ&tang)et al., 1998;

ot O e S R GRS 9 B Bprrgro et o,

20038 Gftn, V- @O bxdrif hPPIRADNY ¥ ﬁk‘?gyzﬁbfth o%‘é’rQHﬂ&nﬁ‘ﬁ%ry stimulating

acute inflammatory dis- eases rheumat oi d
factarg likd ether quesmrl kR $leeg. schteophls sreatiod)withCoYRE'SE in combination
wﬂﬁ“ Sei%% will s%ow hcfeased oxidative burst (Kaufman et al., 1989; Rapoport et al.,

1992).
GM-CSF as target for anti-inflammatory therapy:

Due to its diverse activating functions in the immune system, GM-CSF can be con-
sidered as a target for anti-inflammatory therapy. Chronic and acute inflammatory dis-

eases like rheumatoid arthritis (RA), multiple sclerosis (MS), Crohn’s disease, psoriasis,
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WD 2006/ 122797 PCT/ EP2006/ 004696 -3 asthma, atopic

dermatitis or shock may well benefit fromthe bl ocking
WOQ@h063RR7T8EF activ- ity and subsequent reducti oRCBEP2006/004696

harnful activities of GW CSF responsive cells

(Ham lton, 1993; Zhang et al., 1998; Ham |ton, 2002).

Arthritis: 5 Several groups showed that Gw CSF, as

well as its receptor, are pregsent in the synovial

joint of arthritis patients CAlvaro-Gacia et al.
astBi8 latopit défmatis orkB8&k miEWRAL Benefit frain- the b{king of GM CSF activ-

Addi tionally, GW CSF was shown to cause flares of

ty ap@ sihse@icat eaduption pkharmfulpativisins of GMEESEdespionbiverkIigEamilton,

F S, Syndrome (Hazenberg et al.
199538&&%‘?%&&3??2?@ a[}m'fth 06(1%2/' (de Vries et al., 1991).
hfigd: hints on the useful ness of antibodies
bl'ocking GW CSF for the treatnent of arthritis cane
f rS’éVefﬂl’ Lg&Suﬂsnsﬁb'\%G thht @}Mﬁlgfcadgp\bﬁi las ei{s l%t:eptorl%?g present in the

bel | et al. 998; Cook et al
syn@yggjdmtc@ﬂ artjmtls:@ekelés (AlvarcsGasidettahal 99119 o{u etlalzil 98P; Haworth et

h d ffi
ol B SRR IR PR P Bcp CoRRe B §f shoveppteidpartits in
patieﬂd; tréatéd WitdGOIICSF &fr sHuB®p&fia S8 VRIS syiIRGRE r(Hﬁﬂenberg et al.,
nflapmation, cartilage destruction and progres- 15

19%%>@ha%¢r C@ﬁg@ﬁseéanyr(dp rteisgr aly 19Ptkcted |inbs or

t Th | effect
DS, Fiie o b et st P pmabaghiiipHg Aabiriash 6ot weviesbment of
an}{rhgtameofr&n%éﬁkfehh'ﬁv&gtuweg gﬁéu &ty qmt@&}{pbeu et al., 1998;

di seases coul d benefit. Bl oc I's expected t
Coolnbti 4i,t2001). rSeJdclﬁeall)a)Cddkeetaitshmateddhatawdtrahmhg Ianulﬂodles to GM-

oS B R e RRr R A rEBratied BPEiaB g AT Rled to o

red*éic\m)<i>1VdetllsefakéJQeﬂ/eﬂf}dcdl‘!%@i’nuligr ﬁﬂl%mnﬂ?f%n”@di’ﬁ%@ Agarueh %Bd progres-
in_the synovium has been shown to correlate with t

sionjefydiseaspin @ntwélymfchwdmmsmrmr@gremnmterqﬂnprétmlasl , 1996
B nest er hages are the source

Vh
T %1 SV5rabFLTeath oF ab BTV SRSy P o Heh TahBatients with
rhe{ﬁﬂﬁtroid(ar@ﬁrtls%r%mlp&h&r ?hﬁﬁﬂ?dg ry iRAUS ChRR Rhefi202 by

neutrophils 1s part o tructlve processes

t FoSEing m@smlstelﬂ?e@éd 1] 1hhibﬁ dr@éduce: (Babi or, 2000) :
b) the differentiation of myeloid dendritic cell's

(Bys) antle activatiahiagd nambsy Gbll-nawrahloﬁg@tés— macrophagesAand neutro-
.sypovi ocyt es GVt CSF up ul ates and maj ntains HL
Phlf?l E&eq lyetaéﬁzr@g%lﬂ%ﬁld m%crgega@ﬁ@r Rabwdlap ingtypewal fluid and mem-

braémeé‘lt"lm%rnﬁac%ﬁﬁdg% & i@t the shRdim SRR §hbia ith WokRtite with the

degree of erosion in RA joints (Mulherin et al., 1996; Burmester et al., 1997). Macro-

phages are the source of a variety of other proinflammatory cytokines and matrix de-
grading proteases. Production of H,O, by neutrophils is part of the destructive processes
taking place in the arthritic joints (Babior, 2000).

b) the differentiation of myeloid dendritic cells (DCs) and activation of syno-
vial DCs (= synoviocytes). GM-CSF upregulates and maintains HLA class II expression
on DCs and RA synoviocytes (Alvaro-Gracia JM et al., 1991). DCs are instructed within
the joint to acquire functions associated with the selective activation of inflammatory T-

cells. Specific HLA-DR alleles have been linked to susceptibility to RA, and activation of
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the joint to acquire functions associated with the

sel ective activation of inflanmatory T 30 cells.
woSpeci2e19¢ HLA- DR al | el es have been |inked to PCT/EP2006/004696

susceptibility to RA, and activation of WD 2006/ 122797

PCT/ EP2006/ 004696 -4 T-cells via antigen presentation

of DCs may play a crucial role in this type of inmmune

di sease (Santiago-Schwarz et ,al., 2001). Miltiple

Sclerosis: In nultiple sclerdsis, elevated | evels of
T-delib GiFantipeh Prédetitatioh bf E s ardy play Rhat&iabfole tn s type of immune

(Carrieri et al., 1998, McQualter et al., 2001) and

disegee (Smtjagorhcbwarzagtial.: Wdvel op  di sease in the nodel

system for M5, experinental encephal onyelitis, EAE

(Mﬁéﬁgﬂ?§¢egﬁw:al., 2001). Asthma: In asthnma,

I ncreased anount s .of F i.n,,t ung ,have. been .

- r bl BSpHs e pihisves cEQNIST (8RR et fechesiyprphase of
M$ (O&rieQ % !ap.ﬁmés% MiEQuate? \@hE 20001 anhi GM-EBF LShiddfail to develop
_synergy with interleukin-5 acts in three ways: i) it
diseast i thetmedel Ispstemffpe Msh ekparineentdl repaephatomypditis t BAE(MdQualter et
al ig@bﬁ/eosi nophils, ii) it stimulates their functional

” fAation, and iii) it pro- longs the survival of

eogi hils in the lung (Broide et al., 1992;

Yanmashita et al., 2002). Thus, reduction of the

S UlVds¥itha, Ghcr@@RUNERMINS of GMUEISIRLthE 18hd RAWSHRY reported (Broide

bl ocking GWCSF 15 is likely to ameliorate disease. .
andrRizesieinf L9Nos 4t dhe aame ti@e €smopbils aed ¢levaied, ot wWhishi €¥1-CSF in

syreR PRI G tdp elR ol e SIS FRAHTReRER rom pro-

geriogREMS GAGeosifEIELs] N itOdtinRil At hely RBEHGRP AV ARAC S iii) it pro-
and airway inflanmma- tion (Yamashita et al., 2002). In
longs Hiersugyirghtof posisaphitsdalthe Jung (Begidngiealt 19021 Kamashitaret gk, 2002).

e- i i .
T P R 57 3R BB LBy Blking Ovecor
is liktely to 20{@Bpratel diskaseeTheaisefulidse ef AntIGMIOSE nkottalizing antibodies
di_ srupt ed granul o¢cyt e/ macr ophage col ony-stinul atin )
was futher Shoyesip egwff%ef%maavaa%} oV hREP 14¢ SHITLEFHOR T such anti-
o0 2 Y 581 L0l REERYIPBEL et 0sd s
tiors (pemdshta &t 4ly 2002).t hy and fertile, all develop a

di sorgani zed vascul ar extracellular matrix with
di lora diffegens maouse doedsd, LPS-dependent inflammation of the lung could be re-

duced by application of anti-GM-CSF antibody 22E9 in the mouse (Bozinovski et al.,
2003).

Toxic effects:

Mice homozygous for a disrupted granulocyte/macrophage colony-stimulating fac-
tor (GM-CSF) gene develop normally and show no major perturbation of hematopoiesis
up to 12 weeks of age. While most GM-CSF-deficient mice are superficially healthy and
fertile, all develop a disorganized vascular extracellular matrix with disrupted and reduced
collagen bundles and abnormal lungs with impaired pulmonary surfactant clearance and
reduced resistance to microbial pathogens in the lung. Features of the latter pathology
resemble the human disorder pulmonary alveolar proteinosis (PAP). GM-CSF does not
seem to be essential for the maintenance of normal levels of the major types of mature

hematopoietic cells and their precursors in blood, marrow, and spleen. However, they
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col I agen bundl es and abnormal |ungs with inpaired

pul nonary surfactant clearance and reduced resistance
wOoRM6i2Z0bi al pat hogens in the |ung. Feat uresPOT/EPR@6/004696

| atter pathology resenble the human di sorder

pul monary al veol ar proteinosis (PAP). GW CSF does not

30 seemto be essential for the maintenance of nornal

| evel s of the major types of _.nature hematopoietic

cells and their precursors in bl ood, marrow, and

impiftae GMIEBR\Ger belﬁ%%séﬂﬁ’aﬁ Q616 haRa HVasBTEt 383@1@511’1@914 68 fimonary

-5|rrpI|cateGM as belng essential for no

physipdegy, and frvesigpneete logal nrﬁmﬁ@p;xswﬁlgysqt al-otfip4; Emnorf&@t al., 1994;
PIefE 8 8. 200F: $fiva 35, SUELY R QRS PHARE sBlockion, ittt pniibodies

to GM-CSE @(aﬂh)bP,gRe@e lddlﬂonéllyahfpﬁﬁgﬁmmhﬂ slgmaéxmfg abnormalities in the
aut o-antibodies to GWCSF with PAP has additional |y
pathogsnesis pE A&ndymags ghegetheg, hersarbsarvatipes ’%‘%Oftsﬁéteékat GM-CSF

has RAERAS irbre tlla?Aﬁ) off Qur: a%oé\%?%@@ﬁaafvggﬁﬁ macrogpage innate

servati ons ermnstrat e s acrit
1mmuﬂ1&efunnt1mrtsgulthd lung (anﬁcldfeael; A2N02hbrapoell asd Vhdtsdtt, 2002; Uchida

ot o 5% RiLER 8y 1999 5002, Trapnel | and i St
20[9 h tﬁ? rog%tl) gﬁtx %ldies m&otg'lbglg})éﬁw @’I tgt 191I CSF %?\Qegl?)éten described

Hg oantl | ng ac

in padietd¥H AT nkbaiﬁﬂiebﬁegrad@s@'hésbqﬁueﬂt@ did nﬂﬁﬁhcﬁﬂfaﬁy \Mtlidil autoimmune
myast henia gravis. These patjents did not show a

phegpmepa aub@mﬁ?mﬁtec defiraensiRsrat “gthen ekrviges ekinigal correlates” (Meager et

al. ?%290' enci es or "other obvious clinical correl ates"
ger et al., 1999). The conpound E21R, a nodified

f OTHP &fmﬁ\i‘h@@ilkh 3 mAEAPRIMZSSGIMDESE Wi ah@BoMizes the function of

had been evaluated in a phase | safety trial
GN&ﬁ@Fv\h@d besnredaluated aw e phasgdodfesfred gnd w8s fouwdito davera good safety

a . Thus, f
profifi “|°&H§ea§°hﬁ€‘{t? B‘&l e&%ﬁ&h%@éul dzgce)Z)rmniTt ored ol osel ;/om
O ffls B8 rof 5 315s ALBPR. RSO R S5 AR YIRG, BBuner sice

éra onl ant1 bodi es der

effdotOdre RONeXPeoRY wHel GbpKing dri‘arﬁ\GMSESF&hérapjr.l zi ng
functi on have been generated. For exanple, EP 0499161

Al Sadfes corilp estiodiesnderived yroge nar-hurfign ap@bbsbyith GM-CSF neutralizing

R e RS PP 251 L s B AR Ry goner
ate@B? hmﬁﬁhiz@ﬁoﬁj bﬁﬁﬁ&sﬁﬁh 8lig6PcpRaksOfhe 3L \RNEAbT WHichls derived from a
need t hereof an undesirable effect of

GNGQSESE\,lrtmne gtmnlyé@oradmlﬁs@mmvh@dm allayigtingrimenalammal in
neeaot\%vrt?gggﬁ {uﬁﬁ%s@%ﬁ{e?%fé%%%?&ﬁéSﬁnwhfmu é?)?r%)lrggy Iaar'ﬂinistering to said
mammal a GM-CSF-inhibiting amount of an immunoglobulin. However, that antibody is

a murine antibody, rendering it unsuitable for human administration.

Additionally, WO 03/068920 discloses an inhibitory chimeric mouse/human IgGl
antibody. Antibodies that contain non-human sequences are likely to elicit an immune
response in the human patient and are not appropriate for the therapeutic administration.
For instance, in diseases where long-term treatment is required (e.g. chronic inflammatory
diseases like rheumatoid arthritis, asthma and multiple sclerosis), continued administra-
tion of a non-human therapeutic agent increases the likelihood of a severe inflammatory

reaction and the production of human antibodies that may neutralize the therapeutic agent.



a murine antibody, rendering it unsuitable for human

adm nistration. 25 Additionally, WO 03/068920
woabe¢iza®es an i nhi bitory chinmeric nouse/ humanPCEEP2006/004696

anti body. Antibodies that contain non-human sequences

are likely to elicit an immune response in the human

patient and are not appropriate for the therapeutic

adm ni stration. For instancg, i n di seases where

long-termtreatnment is requfYé&d (e.g. chronic

| nf £aaERbAlMEl I ISEARF the diBat PoRMARE R nBUGNILESF 8ntibody therapy,
asthma and mul'ti ple sclerosis), continued admnistra

the®s aihigh nreddonbeman astir GV Stpaniibiodiea yatt high effiayabat afectively

kel vere inflammataqry..r t.j on d the
blogh S5 R RPMACSTR 5ot DRl Adfitsadral PPuR Ad Fuageons
to HdvelonB & trhérea€iBbdicy\Ba? QA6 crode fdhét Reih/ GIROBE/ JIUAR Y more non-
-6 Correspondingly, in |light of the great potentia

humay spgeies inamderse tef thabefficatydngpimal-haped ia viko godplgh
need for human anti - F anti bodi e i th high )
af Fhediresent Hyentiar satis %\%se BicRthen peedesky eapyidig Ay highly offi-
cacld%S SR BMLESPEARIRG, whRlHlahd @Retibo bdidwiou! d be
advant ageous to have one or nore anti bodi es that can
cross-react wwth Gw CSF of one or nore non- 5 human
species in order to test their efficacy in
ani mal - based in vivo nodels. The present invention
satisfies these and other needs by providing fully
highly effi- cacious anti-Gw CSF anti bodies, which are
descri bed bel ow. WO 2006/ 122797 PCT/ EP2006/ 004696 -7
SUMVARY OF THE INVENTION It is an object of the
invention to provide human and humani zed anti bodi es
that can effectively block the Gw CSF/ GW CSF r ecept or
interaction. It is another object of the invention to
provi de anti bodies that are safe for human 5
adm nistration. It is also an object of the present
invention to provide nethods for treating di sease or
and/ or conditions associated with the presence of
GW CSF by using one or nore anti- bodies of the
i nvention. These and ot her objects of the invention
are nore fully described herein. 10 In one aspect,
the invention provides an antigen-bindi ng region that
is specific for human GVt CSF, where the isol ated
human or humani zed anti body or functional frag-
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ment thereof is able (i) to block interaction of 0.5

g/mM human GMH CSF with the al pha chain of human
WOGMOO3EIecept or expressed on about 2x105 CHOPKI/EP006£04696

by at | east 50% under the follow ng conditions: (a)

t he concentration of the human GW CSF recep 15 tor

al pha chain expressed on the CHO KL cells is simlar

to the concentration of humag GWt CSF receptor al pha

chai n expressed on about 2x105 CHO GVRa#l1ll cells, and

(b) the ated hunman or
}omamsgv gin “gr NVERTION

humani ze unctional fragnment thereof is

alje it ard@gédtlof tiBhvention fopro@dé hamad and hdmanigédrbntibodies that can
GWCSF in a TF-1 pro- liferation assay with an at

effactizely biookehe GM-G Mf@ae‘m@en&eﬁ&ﬁov ef erence
anti body BvD2 20 21 C 11 and/or fer ant.i bod
nHBi= 3nother QRiesd of R nvention 1o-ProvideofTtbRflis (5t e safy-for human
ed as the assay essentially as described in
ad %]asqn'g{lJéESB The skilled worker can obtain CHO K1

Cepk iSalSx Bh @8R 8f therfibsctdvirvertidie olde ah@thadsClonitRatig disease
a concentration simlar to that ich is expressed on

or agigértcongitivns asspOatelREith the nresenee @S/G%CISEVWNQSIQ&@HC or more anti-
cod TSGR 554805ty o8Pt Bk THELRGR e sy doscros

hera@ifit i body or functional anti body fragnent that

contai ns an anti gen-bindi ng regi on as discl osed
her i one asBenththainmtioh cpdgmdns ahmmugerobaidufgr mgivprthat is specific for

b FEP T BRRLEL R £RL ST, B 0%, o8, of Wfionl o

meljrtzthefleéf isldble %1? to bfock dfterabfion oﬁ@aS @ml #8maR GMAASPwithZthe alpha

he anti gen-Dbinding regi on may f her include an
chalm 6DRamar G- @SBmempqrcetxecbsSQd @Eejnmmz’adﬁ CHO-KJ cells by at least

SO% Ande e aVing SRR JELpe yenidd of B Wirp LM CEF recep-
tor aBfhaWhaihesHpedssé bh ﬂ&E@HIODKernm ﬁﬁﬁ)ﬁf io?ﬂ%%ncentratxon of human
PCT/ EP2006/ 004696 -8 11,

GM-ESFocepior alpha o\.:,llau@re:xggﬁ:sseguepI aé)ﬁutaﬁﬂ(b @;IQ;QMRa#l% cells, and
(b)ftl'l‘epg& oot ition forfqgéTFsgfatJd o or TR0 78k 3hfib&dy o ﬁ.m%tlonal fragment
ing I'on that contalins a varira

thefdﬂ)@llsnalﬂﬁp sgg/m:i hliti 65@) hlB.ltﬁ\KllzeI)l'ZS ﬂ.@ml h83mah4GMIGSF ii6a TF 1 pro-
17, 18, 19, 20, 49, 50, or Pa )
llfe@M@QSS%’p@Eh AN @t least; fB@deQl‘bb“teﬁ éCio H@bﬁtt Yhredergneentigpdy BVD2-

210 A YA SE P8 ) AQiecdgRig 810 ffion sy

is dfined 38 the38ssayt@ssenfiallybls d€dribed HilExdrhple HRt. i @he] skilledivagker can

obt;a.}%gﬁléﬁn E%y R%ucrz)tg)?gsrsgg Cl udeggf Cég re%e@toraa(;&aﬁx gtl Céfgl%entratlon

simBir téﬁrat QR is @kpresRAbnt {HRub Pk 1 (S THOLGMIRAG1 [ Séllso@y fJ1pWing the
may contain an L-CDRI region depicted in SEQ ID

teachings provided herein.

The invention additionally provides an isolated human or humanized antibody or
functional antibody fragment that contains an antigen-binding region as disclosed herein.

Such an antibody or functional fragment thereof may contain an antigen-binding region

- that contains an H-CDR3 region depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18,

19, 20, 49, 50, 51 or 52; the antigen-binding region may further include an H-CDR2 re-
gion depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 49, 50, 51 or 52; and
the antigen-binding region also may contain an H-CDR1 region depicted in SEQ ID NO:
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NO 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 58, 59, 60
or 61. Such an anti body or functional 10 fragnent
worheviea7may contain an anti gen-bi ndi ng regi oRCTHR2006/004696
contains a variable light chain depicted in SEQID
NO 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 58, 59, 60
or 61. Peptide variants of the sequences discl osed
herein are al so enbraced by the pres ent invention.
Accordingly, the invention Thcludes anti-Gw CSF
11,12, 1Bt x5, N8y 1 g1 & 19heey¥9,c300isn @S2NSuek iad e&ﬁaﬁblt!&)nﬁﬁfunctlonal
'wWith: at | east 60 percent sequence jdentity in the CDR
fragrment dherepk MAY tapnidie ACPRUBUYPHANERegIon: bat Fontaipsa) yarble heavy
\ A, lepr
by S 316 LT 0 1430,00, 130,58, 915051 or 52

Sudlhgﬁ ﬁ%@%ﬁﬁ%ﬁ?ﬁ&lgﬂﬁﬁoﬁ ytdfehEvention oy d&mmtaachntngeﬁﬂi@dmg re-
14, 15, .16, 17, 1 9, .20 9
gion Ghat seniginisgn L-EDHkhieiomniriehins BQIRNOGR Gk 33, 34, 35, 36, 37,

38, %@t h@%’% gg;& B; fhe! an%gen Bﬁﬂhgnx%g]o%gga)a%&% €5 L-CDR2

perceft sequ mity int
regroagdapmedm SEQH® R0, GDR32,63, Gds 3536, G ds,; ; 39, gmssmmo or 61;

33, .34, 3 6,
andgihe aafierobinging reaioh 512; e@%gmsaggh I3R! i ga%eﬂ in SEQ ID

r 12@QN t t S
NO} ?)?1\%,38%,1 ?43 e?g’ §63\?’.:§',7, 2%3@94613% 56" 6(ﬁdr‘29é1 Sggpérﬁ%xﬁﬂ)é)g{/‘ o§ﬁ,ﬁctlonal
fragiferdrthéeof Arayaexritdiochn atitlgehdamdmgmeglom Mycmlmqahga@able light

e BRS04 39 4SBT I8 Dot
L PR e R b TSR e s

ent\iayénti. At&&fcﬁnél?dtﬂbetrﬁﬂeﬁtloﬁr h&lmd@s%ﬁu-@M-@iSSFOamtﬂ)odles having a
related to isolated nucleic_ acid sequences, a&
heaypijchpincamino agidowguente anfh: gaérlf:am PRUPSTGEH SGARCE ealtlmwawe CDR

reg ngil%\;irnent t%ﬁﬁ{?%b%o&e%ng or &I?gghlgu@cwapﬁggl’ cla|6cl7 18, 19,
20,349, gSOsélq oe ﬁ@;earlrhyr aamleansjl eBOapem:nv acqtabteehdsraalwgy dhmahenCOR regions
with g, PD Feetng cep G My ARGl g R 4015 518157, 5849, 20, 49,

50, 651 dr 58, Fiitthet Gc 14(fed e anﬁe(}l\/ﬂ@SPranﬁgodl@i havilg aWight chain amino
2006/ 122797 PCT/ EP2006/ 004696 -9 cleic acid sequence

acid Isequengd with: abdeagh 6@ petregh swnqeg@nmytya@rfhﬁ tGIBRsreg@ns with the

reegfo?g e@mf:’ég m%%)d’ gZN(? gﬂ g%, 3%E$4 ?g 3’%h3é5 r3H9J 0 %8 59, 60 or

61; %UCbert Gdust wgeﬁentaseqaénoa%mdmghm tthb DR Qéglams w1th the CDR re-

‘i sol at ed human or humani zed ant| functi onal
gions depietad in BERAPINOoAbriZ BAgP e 3@33&@8 29, 4%258 5% 60201 61.
25, 26,

2 30, 5 '
nucH®i aetlﬁe%og@ﬁu@mwmy ﬁw f’%ﬁ 2%&-, E%%&r wﬁﬁgﬁn anfibody frag-
meff b BERCYab or scFv, for example. An inventive antibody fragment, accordingly,

may be, or may contain, an antigen-binding region that behaves in one or more ways as

described herein.

The invention also is related to isolated nucleic acid sequences, each of which can
encode an antigen-binding region of a human or humanized antibody or a functional anti-
body fragment that is specific for GM-CSF. Such a nucleic acid sequence may encode a
variable heavy chain of an isolated human or humanized antibody or functional fragment
thereof comprising SEQ ID NO: 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 44, 45, 46, 47 or 48, or a nu-
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conditions to the conplenentary strand of SEQ I D NO
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 53, 54, 55,
WO0326060122797. The nucl eic acid sequence ni ght en®OHEPA96/004696

anti gen-binding region of a human or humani zed

anti body or a functional antibody fragnment that is
specific for human G 10 CSF, where the anti body or
functional fragnent thereof #s able (i) to block
interaction of 0.5 g/m hunth GVt CSF with the al pha

cle%_ocpséﬁ“ueﬁl!ér@ﬁt K8r{defes " BEBPRigh sBliYeRey 6@nd196h§%h@5 complemen-

cells by at | east 50% under the follow ng
tarycsraatidtaf GVRQ I]@aNOt he2,Bordcénd, T,8a0i by 4, 482461 47mra48 The nucleic

aci Bigtd sngodect wanaite PgR; G B 88 o RIEL Bwsth SPhirmirgsd eagoody or
m&w%gmehpn@re@mbﬁpﬁg gmdmnomwﬁz 13, SHip SVIRa#£Y128, 29,

cells and (b) the concentration of said i sol ated human
30,88, Hrfen ﬁé@m S@nor a nedely agid seanence éhﬁmhybné@ﬁ%mdeﬁ théghegringency

Conﬁﬁ 9‘&&6 l%mgnqadrrﬁ( a?)d BFSEQ at | (k)jnéz’sisba%gwf? 26’a2t7’ 28,29,

30, 58284, 56| y@ofm_d | ower ICBO val ue than the ref erence
anti body BVD2-21 C 11 and/or reference anti body
MABPHGnudikic laeidcsequérnts might treodaer pntigen-kinding uégianloé a human or
f or. reconbi.nant

hurghizsds GbO0E e Dioeienal aafbodvolentRt bal B Anar k{5 human GM-

CSH, U@h@rh %@&lt%oﬁ?%%‘&ﬁxoﬁﬁl ﬁi@lem PERES1i9 Bbleséi)ctb M6k interaction of
bacterial or eu ar%/otl c cel

0.5 b B SVE S R fhachsnaohairag bemes GMIGRF receptor expressed
on ?ﬁﬁ%ﬁiﬁﬁé#&f{:ﬁl& E)F f Ee\éstaﬁcd")r» 888810%5 f% 1o mag Pdl-{lafl (a) the concen-

tratiNPORId h@Ra® GMATSH R@eptor alphy Qhﬁlh\/eﬁpﬁe@&ddb@dyald @HO-K1 cells is
_ functional antibod fragmenéi and a pharnmaceutically 5
sunal@g tpthgisiopcenraign ,o $ éqc;pptph alpba ghain|gxprgssed on 2x10

s eg{iﬁmsc%ggsor g &hé QY GRh Qtﬁbrpépéékcﬂ%%la?ed'wﬁi Qimanized an-

or con Ithﬂ assocl ate

tlbdﬂ?d@sﬁme@olﬁll éagnmeat tHerdafliCabourspgliv, GRE (i) v aewtiaige 0.25 ng/ml
cells. Such nethod contains the steps of adm nisterip

hurpen GMGSiFeiata TFrl probiferatr asspy withensatdeasy Bvenfeldrpwer 1Cso value

o AV il S OMONDS a1
her WBleicSHedY (g‘l L SRVeHB5n e s‘ﬁﬁﬂﬁbtfbloféc&gbfﬂaﬁh%robﬁct% Thus, the

anmat ory sease, such as rheumatoid arthritis
mvamtictn gdherdateetmsiaors agd diost eelldicontaiing psweleissaaid sequence of the

i SRAGPESYDR D LTRIEN 06 CEFEH PG FUR ant | bodi 65
B A081 AT 5 S8 AT e SR o
catioffB\C dha)in@vitiohthetforte irmlutdes @dpharmaceutical composition containing an
inventive antibody (or functional antibody fragment) and a pharmaceutically acceptable
carrier or excipient therefor. In a related aspect, the invention provides a method for
treating a disorder or condition associated with the undesired presence of GM-CSF or
GM-CSF expressing cells. Such method contains the steps of administering to a subject
in need thereof an effective amount of the pharmaceutical composition that contains an
inventive antibody as described or contemplated herein. Such a disorder or condition

might be an inflammatory disease, such as rheumatoid arthritis, multiple sclerosis,

Crohn’s disease, psoriasis, asthma, atopic dermatitis and shock.



by solution equilibriumtitration (SET), and/or TF1

proliferation assay. WO 2006/ 122797 PCT/ EP2006/ 004696
WO-2006/BRIYEF DESCRI PTI ON OF THE FI GURES Fi gur e PCI/EP2006/004696

provi des nucl eic acid sequences of various novel

anti body variable heavy chain regions. Figure |Ib

provi des am no aci d sequences of various novel

anti body vari abl e heavy 5 ggain regi ons. CDR regions

HCDR1, HCDR2 and HCDR3 are “designated fromN to C

t er AlRdR ok RuReh2ERERtbITIGUER AmclbRN 'ff&%ﬁwﬁt&%@ﬂeéf)% itRk present

sequences of various novel antibody variable Iight
1nvcmmnrma3eg¢ oress-reactve mthba\omvnrdbssua iinacacay GM <y @p determined

vari o nov ant t 10 chain

by Py ooy Bl G RO ol oyt
designated fromN to C ternlnus in boldface. Figure
3 provides am no acid sequences of variabl e heavy
chai n regi ons of consen- sus-based HuUCAL(r) anti body
mast er gene sequences. CDR regi ons HCDR1, HCDR2 and
HCDR3 are designated fromN to Ctermnus in bol dface
(SEQ ID NO 41). 15 Figure 4 provides am no acid
sequences of variable light chain regions of consen-
sus-based HuCAL(r) anti body master gene sequences. CDR
regions LCDRL, LCDR2 and LCDR3 are designated from N
to CGtermnus in boldface (SEQ ID NO 42). Figure 5
provi des an exanpl e of a DNA sequence of pMORPH(r)' X9
MOR03929_FH expression vector (SEQ ID NO 43). 20
Figure 6 provi des expression | evel of Gw CSF receptor
al pha, as determ ned by FACS analysis using the
GWt CSF receptor al pha specific anti body MAB1006. CHO
GVRa#l 1 (solid Iine) is shown in conparison to CHO KI
(dotted line). The x-axis rep- resents the relative
fluorescence value (RFL), neasured in FL2 channel; the
y-axis repre- sents cell count. WD 2006/ 122797
PCT/ EP2006/ 004696 -12 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON

—»—J
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The present invention is based on the discovery of

novel antibodies that are specific to or have a high
woabdiney for G CSF and possess one or nore ®CHhaP2006/004696

novel properties. Preferably, an antibody of the

i nvention can deliver a therapeutic benefit to a

subject. The 5 anti bodies of the invention, which nmay

be human or humani zed, can ﬁj used in many contexts,

which are nore fully descri’bed herein. A "hunman"

anti body or fBRIEF DESCRIFEIONGF PPIYFIGERES!t S

hereby defined as one that is not chinmeric (e.g., not

" MRtipwrei lzagutdyidesnuodeit atidmseyiaicehef variousmolel amibody paridble heavy

a non-human species. A human anti body or functiona
chagihiegl®dy fragment - can be derived 10 from a human or

c be syntheti ¢ human anti body. A "synthet.jc, huma

o TNEYE P D IES amingL T, Sr BieRe 3O aprians Pty R GArpble heavy
chaBERIBRMSE CISK rei8shs HODRIOHEOR? bAld PR3 bRt desighRd ffonN- to C-

syntheti c sequences that are based on the analysis of
terrpimpsvin baldfage.ant i body se- quences. In silico design of

a _human, anti body sequence or fragment thereof can be, .

adHEws @ prevides Rugpicacidyseayangey ﬂ% YgriausBe ieh aatbesy variable light
cmﬁyggnmgntibody or anti body fragnent 15 sequences and

devi'sing a pol ypepti de sequence utilizing the data

olptighraerh pldeidRE afiho aliaNehBénceX BMRhSOR ndel UAMBbAy variable light
ant rbody or functional antibody fragnent is one ghat

chajrsregipnsc R regions hGDIRdi, & AR ands bCAORSdare dgsignated ifroar - to C-

of anti sequences of human origin (i.e., such
tenfnl%lﬁg}'%’/oqg%%é%g based on anti bodi es taken froma human

nad: | AT ' L. " ; e
h?ﬁgﬁi@z?’e@% g@??%{g‘é@ ?ér?gg ntFl g%s%l?ﬂgglea OCljf;éélI? g‘?éﬁ&%? f consen-
susdased HBCALS apntipodiemamedgdneaaywenoasn-CDRasgivas HODK §.HCDR2 and
a _transgeni ¢ npuse which bears a heterol ogous i mmune
HCOR} asgylesigpatechiramN body tarminda yolsifacs (RERM HeX il )-ne
e S5 i o5 SSren b B B ofconsen
. patitineg . h i
s B BRI Rob ol KB L0y [OOSR, 1 DR
LCPRJwmiradesi gnataddivora Nvan-(htenminusin foldfacei(SEQ IB¥Oo42 ) ror e

frame 25 works of the variable domain are of hunman
orfiging andl t IpEoddesst aan dewample(i f ohnyp | sDBA hiseguence  of

PM?&P%?%%@@??’?%%@%’?%SE@%% RHep B #B'Tiﬁ?"-@peci fi-
L T
FAGS dnglysisamsingthe. GM-@SFeraceptor aiphe patifigemibpdy MABE006. CHO-

| ndi (figity | t .30 t ,
oM ety it ipwh i sorperisen RGRERRN e hinig Thgaresis rep-
reséh®s e TrbIaAvk N186:85cen8O9Slut SRPE)NQHAEY in FEPRGAAHEE, the y-axis repre-

binding" is referring to the ability of the antibody
sentseelcqunt.
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WD 2006/ 122797 PCT/ EP2006/ 004696 - 13 crimnate
bet ween the antigen of interest and an unrel ated
woanie/1igere; as determ ned, for ex- anple, in ac®OTHRAWE/004696

with one of the follow ng nethods. Such nethods

conprise, but are not limted to Western bl ots,

ELI SA-, RIA-,ECL-, | RVA-tests and peptide scans. For
exanpl e, a standard ELI SA assay can be carried out.

The scoring nay be carried -dat by 5 standard col or

devel opment MMLEBW%MPﬁmeﬁWHEHWTﬁDﬁdi sh

peroxi de and tet- ramethyl benzidine wt

hyKHeggestpeinvshiil) is bhbal sreaeldiRbvéry of @byl antivedibSthabare specific
density, for exanple, at 450

scored by the optical )
to qﬂrhavcryadvgma_f@aakgar&_MgC%Eﬁe@ ROPSPES PRUALE MORY Ofhgy NOY properties.
Pl UL P A0 e SR 0a R R0 H . e
antibbdies b -the irvenflymiwlikh ynayded durman at immanizet)j cahi bg used in many

specificity is perfornmed hy using not a single
COHFE’éFSeP"@ng’eafﬁmqrﬁéﬁl,y ‘%ﬁ?mléf’dﬁ@fe"éf about three to five

unfe: | ated antige such,as m| er SA,

¢ A it o iy Ran i na Dot anto @B R mets haropy-defined as
oneahqs ABYCHIMERE (4 £, hdehaRiahizkd”)ahd A6t A6 (BRKRt ih Whole or in part) a

discrim- nate between the target antigen and one or

noneiymearc spesissy A dbman dntihedyyenfunptionghiaghibedyefragraent cag be derived

reference points, . between.. CSE and,LL3, 1L5 . ”
oo LR G B3} O Bcsufii BRAT RGO Bipbly po amivody s
defthed Geftgn as@) dntibadye hhving hesegbédcetderiobd,an widle ody paft, in silico

di scrimnate between different parts of its target .
fromiypthetic sequgnce thak prenbasad eai the apalypis fif daewer hagwprceptibody se-

be kev:.ani [ '
oo, YR OF o Pl BRI MR SN i con e
achébs'fe@i ﬂog eRiriple Aby %Mg@gldggbflédﬁf Kunggn zhﬁi;:)eby Io'r antibody fragment
efined_as a protein be- onging to e C s. |
seqpeyges PRE deviging 8rpolysplidy seqtpnes Heﬁ%g_tilﬁéﬁa&aoﬁt?mgaghmﬁom-
A 45100 1A S S A g Fone i s n
codegbly"a oficlein azitt isotatisd fromum dihtaop wf iantibedyefpguenced eff ihwgthn origin

e R e Pt R0 PR el .
T e L R

heréiyifas oMéthaths @) deeDied ot a @bn-hdmantsbmee Ye. g, agransgeiéc mouse which
CDR-1, -2, and/or -3 regions; however the vari abl e

bears 3 hetauabogous iBgIUsR $Ystam)-arhish gntiBodys jbassdrqnm human germline se-
igem hi-ndi: . i di noL: f ) . .
o R o St B0 S50 i i
andaberconptans dsmain iselagvedifromo lngnah oregin du €is) £DR>gdafted pwherein the
CD rs]eofvt élvgrkl)ilb e ldlogl%n r\éLl)ror(rzlheij1 Ingn-%ﬂr%ag otrl%inl,ovghile one or more frame-
works of the variable domain are of human origin and the constant domain (if any) is of

human origin.

As used herein, an antibody “binds specifically to,” is “specific to/for” or “specifi-
cally recognizes™” an antigen (here, GM-CSF) if such antibody is able to discriminate be-
tween such antigen and one or more reference antigen(s), since binding specificity is not
an absolute, but a relative property. In its most general form (and when no defined refer-

ence is mentioned), “specific binding” is referring to the ability of the antibody to dis-
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of the variable heavy (VH) chain, nore preferably

amno acid residues 3 to 107 of VL 30 and 4 to 111 of
WOVB)e/aed7particul arly preferred are the conpl @CE&EVR00&/004696

VH chains (amno acid positions 1 to 109 of VL and 1

to 113 of VH, nunbering according to WO 97/08320). A

preferred class of immunoglobulins for use in the

present invention is I gG 2006/ 122797

PCT/ EP2006/ 004696 -14 "Functional fragnents" of the

crithiM4@betWeer thelatfiger HEinetRdsRiafd @h uarekiiedPantzeh] a0daeymindd, for ex-
Fab fragnent, scFv or constructs conprising single

ampleninrasgdrdprde; \Mltlwam gfkﬂhe f@ltnvana@e@hod§+ fuckyme pmpnse but are
tib |
nor b B AL BIAR RO s B hRe AR BlThpide soans. For

aﬁﬁﬂ@la’ﬁandﬁl‘tﬁEEISiﬁb 'aysdy@an lﬁah:aﬁ‘t:‘e)d due. @hgisomraigemay de carried out by
mnimze or letely 5 renove_ the internol gcul ar

stanflagd, LT develoRTBent deigo eeoniay bbeqy Mt RSTETIdiEh pRioxidscand tet-
t
ranfekl Sen RIrSCvith By BbpbiANi0). | i HAAUGEH i Berll vl is scored by
theloptiedl d@nsx@/rrifmxamipw aeqwenmefypibaﬂltbahlegreuxhbéme@&tmegnadlon) may
in silico d encoded b | ej cipds that
be Sy DR Weise| posinya rerption maY [Bech Qosigl Beam tergiffseanpe posi-
tive frchd 0E€arl Be ﬁuréﬂ&ﬁh 9&E1d. fp}pl@&f@”@ét@mmﬂytl&i'@{ilﬁﬁdlﬂg sPecificity is

database o man sequences and’ devi sing a
perfmrmedd:e' ssingsotce singlel neﬁarcrg:etdmegdatbalt @kﬁﬁtaoflebput three to five unre-

g %&%&n@géﬁ‘&%&ﬁ% AR S T, oxanrpl 6,
e[‘[{gﬂé@é‘r’ “spelifi€ binding” M) %(@Jo% é@%@ﬁ?yé@&%%ﬁb@%&b&ismmi-

nat€détewten thétarget &Qigeﬁﬁlﬁdloae oe fholr@clKﬁHijD p&lkteéhnt&igen(s)y\h'hmh are used
hereby are i ncor or at ed b%%r ef erence i

as IsFRrenaPPInta e g HEBYEE GYI-¢ @%U&at@%ﬂh‘hﬂ&% RO§I-Ck; addition-
all}sj @ pé%gﬁgén indftf; errﬁ ?elétg tg?ﬁeeaﬁlﬁql QlleaﬂC Al '}9 discriminate between

at'| odies o e |nvent
dlffeaemt iphasiyf nﬁmrgetmntlgém g GBfferént dotR&ifs oﬂms &fAGBRCSF, or be-
04287, 20 Q4290,, 04302, 04350, 04354, .04357, 3ﬁ368(?m £ GM
tWesH RS Of JAO ey nipa £41l TeRidpeRhraiciss 0L QBHRQ agif residues of GM-

cs@nti body having a vari abl e heavy regi on correspondi ng
to SEQIDNO 1 (DNA)/SEQID NO 11 (protein) and a

vahisabhLudddHerein et Cimmiondgsiindi(g HeeebgiEileeﬂned\l& aaﬁ:otein be-
( DNA) JSEQ ID NO 31 rotein). MORO4251 represents
lonsmg. tbébi%/c AsViERig [gM, 1aky: ilady @rls@a(@y apygibshase reredh GRd .lwéudes all

con&g}lt?%llg%ﬂ% ﬁ}tépg%%/aggmglgyg dfr%‘%-n xﬁg gfi%é ) .35‘ ioftal frag-
mehPNGJ abERtilodNOnmARoglobulin hereby is deﬁned as a fragment of an anti-
body/immunoglobulin (e.g., a variable region of an IgG) that retains the antigen-binding
region. An “antigen-binding region” of an antibody typically is found in one or more
hypervariable region(s) of an antibody, i.e., the CDR-1, -2, and/or -3 regions; however,
the variable “framework” regions can also play an important role in antigen binding, such
as by providing a scaffold for the CDRs. Preferably, the “antigen-binding region” com-
prises at least amino acid residues 4 to 103 of the variable light (VL) chain and 5 to 109
of the variable heavy (VH) chain, more preferably amino acid residues 3 to 107 of VL
and 4 to 111 of VH, and particularly preferred are the complete VL and VH chains
(amino acid positions 1 to 109 of VL and 1 to 113 of VH; numbering according to WO

97/08320). A preferred class of immunoglobulins for use in the present invention is IgG.
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(protein). MOR03929 represents an anti body having a

vari abl e heavy region correspond- ing to SEQ ID NO 3
WOQRDMARELBEQ | D NO. 13 (protein) and a vari abl e PCIrgmweo06/004696

region corre- sponding to SEQ 1D NO 23 (DNA)/SEQ ID

NO 33 (protein). MORO4252 represents an anti body

havi ng a vari abl e heavy region corresponding to SEQ ID

NO 4 (DNA)/SEQ I D 30 NO 1_414(_protei n) and a variabl e

l'ight region corresponding to SEQ ID NO 24 WD

“Fu0fdéral 2 gfhéntsChHf BR2DOEHIBOMmde tHddrhiidof 2HQab ) ¥epmert, a Fab
(protein). MOR04287 represents an antjbody havi Q\%Ja . .
fragyagnt o35y or KeBSIHCEIRRTISRE $iBElS dmmungglobukii-warighle@omains or sin-

) t e . .Labl ' . .
sl Rk, eiboboRlhertRss e SElgh bR o EIRAF Fme P g i
chaﬁﬁva(rtablﬁbclﬁimﬁins. THREAB YD or Byly may bt sngineeaed ioaithymive\dregmpletely
a vari abl e heayvy region corresponding tq SEQ 5. 1D NO
remg Ve rgnismal el ST AR IORS AR 8o deaginabe Cynand Cu do-
maih%gi on corresponding to SEQID NO 26 (DNA)/SEQ ID
Y 36 (protein). MOR04302 represents an anti body

hayn aﬂtilﬂD)Ndxadfi 180 |ix%/e|ﬁﬁ@fﬂ‘ne{;€l§ﬁ Qétivedr fi & RORYbMBinkAt HftlBoli{P library
NO 7 ( )/ SEQ 1D NO 17 (protein) and a variable
that isgtased ey amine avid sepisngesigat bavsegen Designedin (ilpengudsengoded by

D ] t el 5 ; ' .
ol o g SRS LS BB B PGB0 e
achfgvell,| for BdmpSle (BN Y2k h Qafiblseldt Hupiantsequidncedghddevising a poly-

variable light region corresponding to SEQ ID NQO 28
peptipriasqusEey Phlising thpdata abtaingd thepgtyonn 3dletheds for deugpigg and ob-

. 100 \ VAl eavy, 03 :
ainff, PLIDACARE e ed B @A ROCH RS R Krepri g . 1. Mol
Biol.p200®)i 296: $h Kreby ar alghl. émiiugbt. Methodm (2081) 2Spdidamh Uk ® Patent
S NO. 29 {/SEQ,I D ,NQ . 39 (protein). 4357 .
No GPh 5hesh o, KrpBblsye1 ki T gty B HEPEORRSY Py Folerence in
their @8#i@fy. corresponding to SEQ ID NG 10 or 48 (DNA)/SEQ
ID NO" 20 (protein) and a variable [ight region
corresponding to SEQ ID NO 30 or 57 (DNA)/SEQ 1D NO
40 (protein). MOR0O3682 represents an anti body having a
vari abl e heavy region corresponding to SEQ ID NGO 44
An(iDbilips i el lnvaiRiond9 (protein) and a variable |ight
region corresponding to SEQ ID NO 53 (DNA)/ SEQ I D NG
58 (protein). MOR04283 20 represents an anti body

ool ARl s BrpR R B AR bR an
bociliég%l\}ltéhé grg}eﬁﬁomfahﬁﬁmrh%sngoﬂ ‘MORR (3684,N2252 201924 32004287,

i (protein). "MOR0O4297 represents an anti bod
04298y 04722 04 30); DABS & 04357403682, 14283 00429 pod dKAH2.+ MEBG3684 rep-

reselnl?s I}alrganét]i%o&% {n‘E'Eé?VIar?atl)\IQheg\;y (rggrlgrtl ecioﬁ)esponding to SEQ ID NO: 1
(DNA)/SEQ ID NO: 11 (protein) and a variable light region corresponding to SEQ ID
NO: 21 (DNA)/SEQ ID NO: 31 (protein). MORO04251 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 2 (DNA)/SEQ ID NO: 12 (protein)
and a variable light region corresponding to SEQ ID NO: 22 (DNA)/SEQ ID NO: 32
(protein). MOR03929 represents an antibody having a variable heavy region correspond-
ing to SEQ ID NO: 3 (DNA)/SEQ ID NO: 13 (protein) and a variable light region corre-
sponding to SEQ ID NO: 23 (DNA)/SEQ ID NO: 33 (protein). MOR04252 represents an
antibody having a variable heavy region corresponding to SEQ ID NO: 4 (DNA)/SEQ ID
NO: 14 (protein) and a variable light region corresponding to SEQ ID NO: 24
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and a variable light region corresponding to SEQ ID

NG 55 (DNA)/SEQ ID NO 60 25 (protein). MOR04342
wonrerieg®nt s an anti body having a vari abl e heaPgTHERI06/004696

correspond- ing to SEQID NO 47 (DNA)/SEQ ID NO 52

(protein) and a variable |light region corre- sponding

to SEQID NO 56 (DNA)/SEQ ID NO. 61 (protein). In one

aspect, the invention provi dl%s anti bodi es havi ng an

anti gen-binding region that'“can bind specifically to

(DNAYBES B N3 A{profin)y MOR04297GPreséils antantibelly haviggadariable
to 30 have a "high affinity" for an antigen if the
heaa fregionycomespandingcior SEQ 2 NQisONBU'SHA [HoWAy 46 dptotein) and a

el o T e BN OA PSR v
MOKOH266 208184 nxiiPintibod § haviak analiblle teavibidgibn corfdvpdiding to SEQ
with an affinity of about |ess than 100 nM nore .

ID piQsfteANAYSEQ Bgéﬂ%bt‘n(mg@m) apd anygriabledlightirpgiopgpaesponding to

r u - r .
su 5 S SRR g by, MORIO Lo afpnivosy
haviigs & vhfistile abouit reffdbnnddrrespshdingproeSPQaDEN@b 7Y DNSESEQAD NO: 17
about 3 nM _For .instance, the affini t% of _an ai]}i bad
(Projein) 1RBdz 1HiADIR iGH HGMIEATESRITSRE His LRI DRI 2 DD AWSEQ TD
N’ RO TVIONTA bl i e RG0S ol oncor
resportdigpidi SEQ O N@e8 (DNaA)/SBQ Hd NQrsl &d@tateim) media lygriable light region

cortlhbsticy B BRI 55 RIS s B Slo 3¢ 524! Worasss rere
O L TETOBAERS 1o abuiingy g0/ o
(DEAYSEQUDINO4 29 [pioeei). and 3yagabie em?arz owon gguespending3o SEQ ID
NO4%§7(D[NA)]/§E8 ID NO: 39 (protein). MOR04357 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 10 or 48 (DNA)/SEQ ID NO: 20
(protein) and a variable light region corresponding to SEQ ID NO: 30 or 57 (DNA)/SEQ
ID NO: 40 (protein). MOR03682 represents an antibody having a variable heavy region
corresponding to SEQ ID NO: 44 (DNA)/SEQ ID NO: 49 (protein) and a variable light
region corresponding to SEQ ID NO: 53 (DNA)/SEQ ID NO: 58 (protein). MOR04283
represents an antibody having a variable heavy region corresponding to SEQ ID NO: 45
(DNA)/SEQ ID NO: 50 (protein) and a variable light region corresponding to SEQ ID
NO: 54 (DNA)/SEQ ID NO: 59 (protein). MOR04297 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 46 (DNA)/SEQ ID NO: 51 (protein)
and a variable light region corresponding to SEQ ID NO: 55 (DNA)/SEQ ID NO: 60
(protein). MOR04342 represents an antibody having a variable heavy region correspond-
ing to SEQ ID NO: 47 (DNA)/SEQ ID NO: 52 (protein) and a variable light region corre-

sponding to SEQ ID NO: 56 (DNA)/SEQ ID NO: 61 (protein).

In one aspect, the invention provides antibodies having an antigen-binding region
that can bind specifically to or has a high affinity for GM-CSF. An antibody is said to
have a “high affinity” for an antigen if the affinity measurement is at least 100 nM

(monovalent affinity of Fab fragment). An inventive antibody or antigen-binding region
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4252 55 6 4290 122 11.1 4350 19 1.1 4354 21 2.8
4357 7 0.4 3682 nd 11406 4283 nd 113 4297 nd 49.2
wo28e2122974. 9  "nd": not determned 5 Wth ref @&FP006604696

Table 1, the affinity of MOR0O3684, 04251, 03929,

04252, 04357, 04290, 04302, 04350 and 04354 was
nmeasured by surface plasnon resonance (Biacore) on

i mmobi li zed reconbi nant GwW CgF. The Fab format of
MOR03684, 04251, 03929, 04252, 04357, 04290, 04302,

preﬁﬂéiﬁﬁ canbind48 HMCIH Biith aa eﬂﬂimqv@ﬂ e&ioht k&4 ihaht190 mdMgrore prefera-
- tween about 6420 and 7 he Fab_ fornmat was

bly A¢S§ éhq;s@wuf 69 nl\heanéeermwmfswbbf leﬁh@aaﬁbpw 30 wM. fprther pre-
f h

e R Rp B A AT LSt Sy A 10, an

mofbepm&eablgbmttha:ﬁaﬂ@nemdm. FopMstahcd, e biRity of amistibody of the

i agine] GR-GSIomey D Aot b o7 driMdemorpysi gty of Fab

fr%"‘gﬁ] speci es, which may be a rodent species or a
on-human primate. The non- 15 human primate can be
r hlefo'}bgl FJWdJsoéjﬁﬁﬁmﬁ?eM SFnfRY I Pepradentafive ANtIbHREY of the inven-
that i s cross WO 2006/ 122797 PCT/ EP2006/ 004696 - 18
tior, e cdeitarmingd; hy strfheeaplasmar resoange peedrelsandg §plution Equilibrium

.. exa ca rovide greater flexibility and benefits
T‘“&G%’?@ﬁ&ma@ﬁgr -GW CSF anti bodi es, for purposes of

conducting in vivo studies in nmultiple species with
the sane antibody. Preferably, an antibody of the
invention not only is able to bind to GWCSF, but 5
also is able to block the interaction of human GwW CSF
with the al pha chain of human GM CSF receptor
expressed on CHO K1 cells by at |east 25% preferably
by at least 50% nore preferably by at |east 60%
nore preferably by at |east 70% preferably by at
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15

| east 85% and nost preferably by at |least 100% In a
preferred enbodi nent, an anti body of the invention is
woanles12e7bl ock i nteraction of 0.5 gg/ m hunman PGUIEE3M6/004696

with the al pha 10 chain of human GVt CSF receptor
expressed on about 2x105 CHO- K1 cells by at least 50%
under the follow ng conditions: the concentration of

t he hunman Gw CSF recept or all7pha chai n expressed on
the CHO K1 cells is simlar t he concentrati on of
human GV CSF r ecefizple pl&p@bmAm,ﬂﬁw essed on about
2x 105 CHO GVRa# 11 cells, andthe con- centration of
the inventive antibody is about 5g/m__15 In this
regard, the skilled worBEcorgn obt ai B0 K1 cel I s
expressi ng

homenrmGW—CSFTeTeptor atpha at—=a—
concentratio i ar whi ChKnS [ﬁVﬁr essed on
about 2x105 %#:@) EEM)S by
transfecting a @84 ati on of64QIGOK1 ceI 56000 h a suit-
abl e expressi onﬂé%gl:]or encodi Gw CSF recepj or al pha
t

to generate dif stabl e Il lines explessing
defi ned | evel s Q@XC5F recept4®60al pha; theZOOO he stable
cell lines are 2 al yzed in FACS anal ysi § é

determ ne G\t CS eptor al Bﬂ expr essi oé vel s ac-

cording to the prxgpcol essentdal |y as degq@r9 bed in
Exanpl e 3C, a cg{ls(é i ne that presses human Gw CSF
receptor al pha concentration simlar tad that

whi ch is expressgdypn about 129105 CHO GVigg#ll cells
is identified by conparing the nedian fluorescence

val ue (MFL) of 430 transfectd® celI's to tRel MFL val ue
set forth in Ex 3C. As usgd 25 hereinp @ cell
line is defi nedaglgs?ﬂ expr essi ng%gl\/l CSF recept o? al pha at
a concentration43%inmlar" to f/hat which i 9.4xpressed

on about ZXHWEIWW val ue of
the transfected e | i ne does not deviate by nore

than a two-fold4283%or fromtmd ML val uel¥br the

CHO GVRa#11 cel | set forth in Exanple i?

Furt hernore, an i body of t i nvention 'Szabl eto

neutralize humad3d3 CSF in a nd0 TF-1 prol df®rati on

assay wth nce

anti body BVD2- 21 C 11 and/or MAB215, preferably an at

Ieg five-fold I ower 1C50 value, nore preferably WO
1 POt detepmedr2006/ 004696 - 19 with an at | east

10 fold I ower 1C50 value than the reference anti body

BvD2-21 C 11 and/or MAB215, nore preferably with an

at p r

T
04280 D430%, 9835Eand 0ZI54 vasimoaswed by GBffaccaplagmom azsondree (Blacore)
on JRmbfig] gecombinant GM-CSFThe 128 ofhat'01 K1bR03Z8A 04251, 03929,

04252, 04357, 04290, 04302, 04350 and 04354 exhibit a monovalent affinity range be-
tween about 6420 and 7 pM.

The Fab format was also used for the determination of the affinities by solution
equilibrium titration (SET). The right column of Table 1 denotes the binding strength of
between about 16000 and 0.4 pM of the MORs in this method.

An antibody of the invention preferably is species cross-reactive with humans and at

least one other species, which may be a rodent species or a non-human primate. The non-

human primate can be rhesus. The rodent species can be rat. An antibody that is cross
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5 with an at | east 30-fold | ower |1C50 val ue than the

reference anti body BVD2-21Cl | and/or MAB215, nore
wopr@ieerbly with an at | east 50-fold | ower | CBOTXERRW®/004696

than the reference antibody BVD2-21 C 11 and/ or

MAB215, nore preferably with an at | east 100-fold

| ower [|C50 value than the reference anti body

BVD2- 21C1l and/or MAB215 and _nost prefera- bly with an

at | east 120-fold I ower IC5 87al ue than the reference

rea&We' Wkl Yt BY$0%md Fodent pect& xampMA\B3 Provi d‘@éﬂegﬁr ﬂex1b111ty and

Vari ants Anti bodi es o?et hé | nventpl on afre not
benehHistdver kpewn ant-GMpEHId entdwdicsnioe pupposes of @mduh@nglmwvo studies

R@ t.he 1 ent| on 1:b<? enbodi es vari ants of these
in ‘9%@,9??‘ eﬁ?mel%‘ 8¥%rence to the instant

e |

afacteERY en%*i@?ﬁ K8 o PRt YR Fpleh Wil 9\c-CSF. bur

als@iseglé €0 bloektthamtteraction o€ htunas (GMAESF with thetaplol c}tahte of human
ant i bodi es di scl osed herein, while appreciati g% th

GM;&SF aReeptoragrigsseh @bt Ky ‘cells By deash @S o at least
509 frfnﬁw ﬁ rétﬁ geclt #Rh60% hﬁﬁbﬁe St disty BYtaEREst W/%an%ferably by at

scope of t present”invention.
least 86%o amd mbstaareﬁarﬂbd?y(by at hbstlhOf)% tlo at;bre&kreﬁ wmbodlment an antibody

of thfATeisRTP Seabiio o Dlogk oot el § & gk hihan L Gt Bithghe alpha
chafil bPREMAR M- @SF 'rec@Mo@%E éE@eHQﬁldé(bdﬁi 2k g’ CH‘(ﬁKtl' &'l‘ls by at least

variant can includ for exanple, an antibody t has
SO%\tuntieaﬁne follewirlgt mmmmhemoenmmaaon tof thiehreman rGMgCSF receptor

e |ab and/ qr f ranewor
oIt e AT B o Cebn Trgu g0 i SRRy Phuman G-
CSB @ébéﬁfdﬁ%l}ﬂiasdﬂaﬁﬁ@q)réb%é@ bA-abd@ B0t OHOIAMRE#BL eells2nd the con-
this concept, a brief descri gtl on of anti body
cenratiorcef the ifventivmentibady anatiowbye/ml. conposed of two

pepti de chains, each cont ai ni ng ane (]gnght chain) or
t Hrdbis regasd.ythe killey wasker g obgsm&itH2-Kelneells eaﬁaquaag duman GM-

CSﬁE%JgBE)Fr) (alﬁrha ) co,g&a&ﬁrgtfahtsﬁfulﬁ oviﬁétcst)}uch $s é rE3€E8 o é%%gut 2x10°

I'ons™ an ree nter paced
CHOR6MR4#H g amlls by,ne‘.ig ndy Snahsfectmg‘ opomdatinn er@HG)FKimekles with a suit-

CDRs, yet the FR regiqns ovi de t structural..30
ablq PRV IHT AR BBEMETE EHRPar STA BT P giable cell
lmé’g@x?résﬁ‘mgrﬁe'f 968 10/ GNLCIBY redbpt¥OaBRAOIHEAZ iR/ stable cell lines are

CT/ EP2006/ 004696 -20 tering one or nore am no acid
anatyzsd dou FACH anal CHR to defeRninegG¥YhCSFecepiton 4lphia expikssion levels ac-

corlf ) SR RERTG A PARAGE phe 67 E g g g
hurddit GBECSH RteptéMalpha ahRIcONQAtRIIGPSiiila@ S0 thadwitidlaigédressed on
about 2x10° CHO-GMRa#11 cells is identified by comparing the median fluorescence
value (MFL) of such transfected cells to the MFL value set forth in Example 3C. As used
herein, a cell line is defined as expressing GM-CSF receptor alpha at a concentration
“similar” to that which is expressed on about 2x10° CHO-GMRa#11 cells” if the MFL
value of the transfected cell line does not deviate by more than a two-fold factor from the

MFL value for the CHO-GMRa#11 cell as set forth in Example 3C.

Furthermore, an antibody of the invention is able to neutralize human GM-CSF in a
TF-1 proliferation assay with a lower ICso value than the reference antibody BVD2-

21C11 and/or MAB21S5, preferably an at least five-fold lower ICsq value, more preferably
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Tables 2a (VH) and 2b (VL) delineate the CDR and FR

regions for certain antibod- 5 ies of the invention
woang/1iepmpar e ani no acids at a given position POTERRIVG/004696

other and to cor- respondi ng consensus or "nmaster

gene" sequences (as described in U S. Patent No.

6, 300, 064): WD 2006/ 122797 PCT/ EP2006/ 004696 - 21-

Table 2a: VH Sequences mr r. r r r r r r r rrrrrr

r n~ WaaWtLuasad9% > > mCKOs a C of

withafheSstS 0%old Kwler I@g)l\llal\k?l\hi%h e %f&éﬂcyaﬂtl%&[ﬁ@D@ﬁ (91 and/or
ms>23>>>>>5>5> > > XX n333333333

MAB23 53 nidr8 piefarably withy an at teastvl ¥ fol dilomver I@sovau©ti@nahe reference

i BoS R 5 S BB el Yol h f Bod - ower

IC5€‘:V§lué1 tﬁanst}fé x%ferén(ﬁ ﬁﬁlb@éy BV P2-2881 P afd/oAMABR M OmBieCpreferably

CCiccCh>>>>>>>>>>>>>>
‘withr an ameast:%%osfom Bpwar 3Cg vahg tharthg rgfesnge patihedy WN%’QI@IN and/or
MA@%S,\N/n{]yreUpf?f a@ly;WltBajl %tﬁﬁasj §9Yf31\((i I\{)Jv\éj Y(}SOJV?NJ% tl'hana.h F;e:ference
anti'ﬁoﬁ' BWOX2 1T K akd/br MNBZ(ISY mory fefelﬁbiﬂ' WitiNafiNaiNleistN 00-f5ld lower
N NNNNN hNNN 8 OO0 0 .00
ICs¢ value than the reference antlbody BVD2 21C11 and/or MAB215 and most prefera-
bly with an at least 120-fold lower ICs value than the reference antibody BVD2-21Cl11

and/or MAB215.

Peptide Variants

Antibodies of the invention are not limited to the specific peptide sequences pro-
vided herein. Rather, the invention also embodies variants of these polypeptides. With
reference to the instant disclosure and conventionally available technologies and refer-
ences, the skilled worker will be able to prepare, test and utilize functional variants of the
antibodies disclosed herein, while appreciating that variants having the ability to block the
interaction of GM-CSF to the alpha chain of the GM-CSF receptor fall within the scope
of the present invention. As used in this context, “ability to block the interaction of GM-
CSF to the alpha chain of the GM-CSF receptor” means a functional characteristic as-
cribed to an anti-GM-CSF antibody of the invention.

A variant can include, for example, an antibody that has at least one altered com-
plementarity determining region (CDR) (hyper-variable) and/or framework (FR) (vari-
able) domain/position, vis-a-vis a peptide sequence disclosed herein. To better illustrate

this concept, a brief description of antibody structure follows.

An antibody is composed of two peptide chains, each containing one (light chain) or
three (heavy chain) constant domains and a variable region (VL, VH), the latter of which
is in each case made up of four FR regions and three interspaced CDRs. The antigen-
binding site is formed by one or more CDRs, yet the FR regions provide the structural

framework for the CDRs and can also play an important role in antigen binding. By al-
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Th({;mi gigalg{tibgLs nZaS?eé %e?nesglay@beqn qonstractg% gvltéx tpglir ,aqtheréti%-tennini,
e.g20DAaMmBAY 9 ToRtEinsHhE Affin® a9 6SY> 2b pdditomliagidrigland VH3 contains
e e o T o, 33 SRS AL S B s,
clu&’iﬁg@ﬁ’e ): (NS Ggrb%ﬁbrags ke £t ﬁv@é}ﬁln% acfdd %aVé*'ﬁe&PéHaﬁg&Fto “DI”

am no acl at “position 1. During constructl
in thé MLhkantda@A ¢hain;Fald the firsiamesg a¢1d -hag beghi clpng b tHQ@ALN the VH3
GO_D(r) l'ibrary, the first two am no aci ds have been
al:rhanged to "DI" 5 in the VL Iarrbda 3 chal n and the
first am no acid has been changed

Thec-‘rl%lilqd warker ¢aq ysedhe defa pa Fablgh 29 and féth@ Qfatga Heﬁ“%mf&m that are
tﬂ@ de Jthg 1%'591{’[ iRe&iofle v %rﬂr@fghéii 1A lvaAiR ai% ERisBucted by

SCO e present 1 nvention I's pre erre
chahguag awdno a«:ltis v\ailhm const moret @DRbygioakiengiriagt anightalschaie one or
ne or ions; a variant m

t al . }
mop B} BBe o Teioas o W iLh B Rce DA SRS P B AL they gl antibodies

to daBh 61HRN&8ndiBatd rEQIRAthst an BE chitfeAIN@hdE] RGdLES27 61051 of the
each other, candidate residues that can bé changed

variahle! light and g. 8. resisiududd op6 of the vagable Hneavw%hammfé\'l()ﬂ?@ﬁ%l since
theszl%agf %8%89 es) du%FéB %gsoz‘}r]xlgfiea& o{th X?tera gks‘? allgc()3 %%’a)& be made in the

framework regions. For example, a peptide FR domain might be altered where there is a

deviation in a residue compared to a germline sequence.

With reference to a comparison of the novel antibodies to the corresponding consensus or
“master gene” sequence, candidate residues that can be changed include e.g. residues 27,
50 or 90 of the variable light chain of MOR04251 compared to VLA3 and e.g. residues
33, 52 or 96 of the variable heavy chain of MOR04251 compared to VH3. Alternatively,
the skilled worker could make the same analysis by comparing the amino acid sequences
disclosed herein to known sequences of the same class of such antibodies, using, for ex-
ample, the procedure described by Knappik et al. (2000), and U.S. Patent No. 6,300,064
issued to Knappik et al.

Furthermore, variants may be obtained by using one MOR as starting point for optimiza-
tion by diversifying one or more amino acid residues in the MOR, preferably amino acid
residues in one or more CDRs, and by screening the resulting collection of antibody vari-
ants for variants with improved properties. Particularly preferred is diversification of one
or more amino acid residues in CDR-3 of VL, CDR-3 of VH, CDR-1 of VL and/or CDR-
2 of VH. Diversification can be done by synthesizing a collection of DNA molecules

using trinucleotide mutagenesis (TRIM) technology (Virnekis et al., 1994).
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these are positions of variance vis-a-vis each other.

Alterations also nay be made in the framework
wonrewiee®s For exanple, a peptide FR dormai n m §0T/HB2006/004696

altered where there is a 15 deviation in a residue

conpared to a germine sequence. Wth reference to a

conparison of the novel antibodies to the

correspondi ng consensus or “master gene" sequence,

candi date residues that can2fe changed include e.g.

M&%%ZD/“%}VW“& of the variable light chain of

compared to VLX3 and e.g. residues 33, 52 or
96 of the variable heavy chain of MOR04251 conpared to
ViEDlypkbtide nammaah;ay BOmadre thek conservevtbe lozerali gudlgcutak gructure of

o T TRl SRR L R of i

amﬁ@'l&d@l 8% Aliosd GhbRt AR fDe resdghtred b9Tthe gkillédPogker. Amino
he procedure descri bed by Knappik et a (2000), and

ac1dJsﬁbst1Ftatoaa,t i.dlp "caBis@uati v6 substigkigas)” trmythmﬁdp far @ptance on the

T T N T N TR

theﬂwggﬁfpﬁtlﬁah&ﬁre%f&h@fesm%@uﬂmv&ﬁ aci d resi dues in the
preferably am no acid residues in one or nore

COfs examglebya)amnpelai (tgydrdphobizs ahtino geidoinchrdei daning, leucine, iso-
leugine B e Srolise; BB Banipep AP RPRaR 1 EIEQHPLIFs (), Poffr neviral
o B35 PRSI S MR, Do oo, o i
mirs; ‘(e)rpdsitne@i chargedh (basie) dorimo bcjldsyrmtllh@sarziningﬁ dysine, and histidine;

collectio npJ. ecul e tr otid S

o) b or B PR S g2 AR G 04 i sia

M@Q@hﬂp@&?@m&’ﬁé RRACABUER 46RBs (a)2@). G@B&ﬁﬁgﬁt glyane and pro-

Am no Acid Variants Pol ypeptide variants nm
ling tmay bccsnb&tttvtedtfhleorwmoahdr bassde@uthgir ability de lglpseiumfa h%lwes Simi-

g,? ts%‘ga%ed %Jé@ ?01 % esu?l}] gfe \gfagun%e§§srtélg§ dle@c%g ! rHethfénYr%n nggmlc acid,

uafl

glufatiin® Matidindaid lysine QRS mord l:orbﬁnoh@dbgﬂd ned Heycdsh evhile valine, iso-
skilled worker. Amino 5 acid substitutions, i
leucige,rhenylalanire, Sy9sing. tyntephan: 99BINTEAE Mare commonly found in

) a 0 i34l I 1
oGR8, IR AR, 0B Bfod 0 A s commonly
found dih ourns.t Bema rmhﬁenad bubstntlatams enayf be made esiong gl following groups:

o 058502 BN A ) RS B RAERL B o, am o

cor}{ﬁilnhﬂeancp rs?ﬁth@@o D?@Rnﬁélzlﬁhéﬁlésn ehe skilell ORRkakist Adadily can construct
hi oni ne? (b) polar neutral 10 am no acids i ncl ude

Dl\lﬁsymcnémgm ¢anservativeeamingacideyasiagisne, tyrosi ne,

as[risa ru?egci ﬂc?remar']'geq%lellljcte identity" between two polypeptide sequences, indicates
the percentage of amino acids that are identical between the sequences. "Sequence ho-
mology", indicates the percentage of amino acids that either are identical or that represent
conservative amino acid substitutions. Preferred polypeptide sequences of the invention
have a sequence identity in the CDR regions of at least 60%, more preferably, at least
70% or 80%, still more preferably at least 90% and most preferably at least 95%. Pre-
ferred antibodies also have a sequence homology in the CDR regions of at least 80%,

more preferably 90% and most preferably 95%.
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m ne; (c) positively charged (basic) am no acids

i nclude arginine, lysine, and histidine; and (d)
wonewar2®el y charged (acidic) am no aci ds i ncl BA&EP2006/004696

aspartic acid and glutam c acid. Substitutions

typically may be nade within groups (a)-(d). In

addition, glycine and pro- line may be substituted for

one anot her based on their ility to disrupt

a-helices. Sim 15 larly, cer'tain am no acids, such as
DNA aldidtalesof Sh€imentibguci ne, net hionine, glutam c acid,

glutam ne, histidine and |ysine are nore conmonly

found in a-helices, while valine, iso- |eucine, .

phBreyprasenbinvention alse relates ta thet A anolasites hakenrode ap aatibody of

nor e.,. nly found_ i 3 .Sk . e
the <8 TR sen By itiude L GEREF RIS sl Sty ATmolccules s
fbﬂqunmgﬂmglgghaubj n turns. Sone preferred substitutions

may be made anong the follow ng groups: 20 (i) S and

T; DNl noRcaled ofthaindvefition are Aot Wmitedandhd seq@enees disvdosed herein,

known geneti c code, _a re- . .conbipant and synt hetic .
butieR DECAPYEHATSS (herebf aNA Serid BHRRGhe TBRBTOR s e deseribed by
e i e i W B R, Pl MU B BAR if ecognize
that DN A odry pe psdddte identify itse®mplemiént andssincehN@eisodoublegstranded, its

of .am no acjids that are identical between the .
cqubialF e Bemolags eiBa uCists. 2oL yhsidieauon oliiust ol alpgvill be recog:
niz&EHaERY B8 zdton ¥ BB R idPleld Mbn 00RonipldndiARty TRIwedtr, given

that represent conservative am no acid substitutions.

apprepriate ichoicp oifyqoagitions, kdyidizatien teghniques jcan st wssd tondifferentiate

a s nce identity in,the negi f. at
et DS PEy P o bt S TR Gl ep b prope. For
guiﬂirﬁfe%g’&&m#%hc}h easditiGecanShriBrobk Rt &If,eI98bI(Badbrdokak} Fritsch, E.
95% Pre- ferred antibodi es al so have a sequence

F. ansiidianigiis.i Th (1 9%9)ddRlepulgr Glening: Aylaboratery meewal. GGd Sprigg Harbor

LSR8t S0 Mo R X500 6 SORE S0 1.

BrehieR p Késgstdn, iR nMoore, d).sD., ISetmtes). tGo, SiméthDNAA., & Struhl, K. eds.

15985 szt Prtp g Blost Seorork RrbiER ani Rpes

| ecul forth in, Fi 5
ool S el PP BB, G5, pEcMhsed s
fune 8 89 cﬁ%r&%n‘éf?* es et LRdRIoAs unbert whikh @hd 160 belmieN@sivaillt 1ybridize

t her eof variants within the inventi on may be
with e ranpiidr. b4s usest berging therterm nEripggney s refans o thspeitentdhat the con-

L

onl§ithe moR¥ructiralbulel e dimblacdies will hgbridize to one another under such con-
ditions. Conversely, non-stringent conditions favor hybridization of molecules displaying
a lesser degree of structural relatedness. Hybridization stringency, therefore, directly cor-
relates with the structural relationships of two nucleic acid sequences. The following re-
lationships are useful in correlating hybridization and relatedness (where Ty, is the melt-

ing temperature of a nucleic acid duplex):

a. Tm=69.3 +0.41(G+C)%

b. The Tr of a duplex DNA decreases by 1°C with every increase of

1% in the number of mismatched base pairs.
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equi val ent or honol og, using nucleic acid

hybri di zation techniques. It also wll be recog 10
wonbeeid2nat hybri di zati on can occur wth | essPChaAR2M06004696

conpl enentarity. However, given appropriate choice of

condi tions, hybridization techniques can be used to

differentiate anong DNA sequences based on their

structural relatedness to a &arti cul ar probe. For

gui dance regardi ng such condf®ions see, Sanbrook et

al ., 1989 (Sanbrook, J., Fritsch, E. F. and Maniatis,

T. (1989) Mol ecular Coning: A laboratory manual, Cold

Spring Har bor(”ﬂ,@u,j_.a(bgmml&sﬁisgqia/upol d Spring Harbor,

USA) and Ausubel et al., 1995 (Ausubel, F. M, Brent,

R., Ki ngst on, wReref], andye a&re the iohic,strSegthmof twhb sdButions.

Smth, J. A, & Struhl, K eds. (1995). Current

Protocols in Ml ecular Biology. New York: John Wl ey

and Sons), Structural sim|larity between two

pollybridizatinn Sdngeasy éne anctign opgiapy ficierscimcliding overall DNA con-

certdfibh, Bhicctrongly 1iRAtre, Bhotle o AREME IR 6P R Fhich dis-
rupfhydiogen fbending, Raoeors promdtivg hytgieliveyion riedledes high DN@ concentra-

. exﬁ_qent. that the con ditions disfavor hybridization.
tiong, highJenic SEEREHNS. lgWScmPriayes lonest BirbE SpmnA dhe altsergr of agents
J St o o . |. i .
o Oy B Ra AR A SRR s e
“bimding’&plsast ynd therf“vetshingy @hasecondi t i ons favor
hybridi zati on of nol ecul es displayin a | esser degree
of Fisstr inicthe baidingplasedthe sobety hoiad taathesargst wideg ennditions favor-

| : . |k ly.cor 25 rel s.wW.th the structuyra

ing YBEEH A, SR LR BB et e

turd. OF drdilglngirin@endlyathie aeta peraturéis sk Bf Bdtwidh 6390 #1dat0°Q%unless short
hybri di zati on_and rel at edness (where Tmis the nelt-

(< 2 gt digorneleefide prpbes aracised. c Aaxspeesenipliexhybrigizationsolution com-
M B T J T a M :
S T N N ———
DI\bPun/Sm’Aosfub;&i s, Gét&ﬂ)nbh&&upplﬁ)ﬁﬁnt 2/111%9@@)3/ o2 aa'&ge, many different,

PCT/ EP2006/ 004696, -28 C.. (Tm-x2 - (Tm 1 = 18.5
yet |f6‘g‘it’82?%2‘¥ fiEyaent 'awf_éerfo_aﬁh@g%geikaﬂwe- é’_{pbeéﬁ Hharlegtre qfgglatedness
is 18Rt 1808r tengd¥htliedingd @bl QRosthl 'W@ﬁ%gkﬁcyabifn&ﬁ ttbﬁger‘a&es are
many factors, iIncluding overall DNA con- “centrati oh,
betiveer abasit 28Hg auid 49 Ehphiedivm stringerwyds bétneemnatleadt@bout 40°C to less

BT B3y KT THuBeyaS oh oo Podtt BN e i gh ora
CSREERL A oo enl RO sy MLERE 1 o B g s mor s
genagemtitions usually are applied. Hence, it is this "washing" stage that is most impor-
tant in determining relatedness via hybridization. Washing solutions typically contain
lower salt concentrations. One exemplary medium stringency solution contains 2X SSC
and 0.1% SDS. A high stringency wash solution contains the equivalent (in ionic
strength) of less than about 0.2X SSC, with a preferred stringent solution containing about
0.1X SSC. The temperatures associated with various stringencies are the same as dis-
cussed above for "binding." The washing solution also typically is replaced a number of
times during washing. For example, typical high stringency washing conditions comprise

washing twice for 30 minutes at 55° C and three times for 15 minutes at 60° C.
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t hat di srupt hydrogen bondi ng. Hybridization typically
is perfornmed in two phases: the 10 "bindi ng" phase
woaneh/12em7" washi ng" phase. First, in the bindi RGTHR2E/004696
the probe is bound to the target under conditions
favor- ing hybridization. Stringency is usually
controlled at this stage by altering the tenpera-
ture. For high stringency, the tenperature is usually
between 65C and 70C, unl ess Stort (< 20 nt)
ol A&Q)Pdiﬁ%?ofh'eqy?es‘%ﬁpfﬁ@&tﬁfn‘%né'lﬁﬁgs nidldi€ 9613 %%]E@Hlésvtﬁat hB/bndlze to
hybri di zati on“solution com 15 prises 6X S
the mol @adsanfdet ﬁarthoh Friguoes lamiudﬂmu@enlmgh @mqgemw lmodmg and washing
rrier. DNA e Ausu secti.on 2.9 .
condifispe bR Bieh Toa} MOPCHER Bt it Ry S fynctiopal, ragment
thelfeBF ﬁﬁ%ﬁ% akd(?enefa las\efék&med Hetdih. epreferéii hb&@ﬁle@(ﬁoﬂﬁ%WﬁRNA per-
VWere t egree of rel at edness lower, alo

spetieyn) @mthgsethaaba\tﬂeatdh@s ép% uR%s (Irrpftg@%t gt bﬁﬁoﬁSrYg more prefera-
4
ol o PPty Ry BhAEEY % B Ssao e BF sedlegbe Ry wie

onéJﬁHeEMhm@&@les*d’egﬂlb‘éﬁhbféﬁﬁnCy is at |east about 65C.
Second, the excess probe is renoved by washing. It is

at thls phase that nore strin- gent conditions usually

are applied. Hence, it is this "washing" stage that is

nost inpor- tant in determning rel atedness via
Fungtivrially Zaguihadent\Magbeintsy sol utions typically contain

| ower salt concentrations. One exenplary nedium

sty L ngenc ol uti on 9

i b SEp R RGN ROt T bt B Retad QYT portructed

in s(efv&al Oiffegent SHaly€NFoh pxahple By hiag rbea:bﬁkti'udﬂe&aé &i@lewly{ $ynthetic
a preferred stringent solution, contalnlng about

DNdsc. Mytheds efiptiicianty synthssigimg-aliganygleqiidss in Higsrange of 5t 36 1o abour
ISQSEG(':I%Q%Q 'a?%_v@&eff LS fgut A%ébel %F%?egecﬁgﬁ\ﬁel f, Wupplement 21

shlng SO lon also typically i's
(1908pl ﬁmedalapmgr mshgomn:ﬂeomdemydbﬁr syrghesézstiang. asfambled in a fashion

firs anpred by K ritactidhg 1ML B0 P2 500 A TEuTEResp et e .

r Cd 00 daehie tricti
St P%T?%PZ%% Og%gé& WA‘?’?E@%‘?%W es\/%ﬁee present fent restriction

siteis rengimeered at thel 3lcied 3hendseofithe gk teofacilitte slaning into an appropriate
a/br|d| ze to the nolecules of set forth in Figures 1
Veelfand 2a under hi gh Stri ngency bi ndi ng and washi ng

angg;)&dé&'a Vmaﬁ g{;he? a‘}raﬂgl gwkeg vﬁﬂ??ﬁtgoiaﬂre DNAs dis-

func |on er eo
clopgdolszéini aﬁ'ﬂ thén desorrdthedxtehéﬁeuwd nﬁl@ﬁem‘m&dSemAamhebst al., supra,

ch@%&msggn)@nrggﬁgﬁ &1@;7)2? Ig?a;t;g%f;)ala%% %@tggg A 5)&}\&%'1% c]one& into a sin-
gle%@‘%r@e{]da DN Ka&&rlépﬁﬁgé vgﬁc(i’eangil g&ssfﬁ'aﬁaﬁf pNab iy isBlatd £ARE hybrid-

onol ogy or “seduence 1d
ized with an oligonucleotide containing the desxred nucleotide alteration(s). The com-

plementary strand is synthesized and the double stranded phage is introduced into a host.
Some of the resulting progeny will contain the desired mutant, which can be confirmed
using DNA sequencing. In addition, various methods are available that increase the prob-
ability that the progeny phage will be the desired mutant. These methods are well known

to those in the field and kits are commercially available for generating such mutants.
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one of the DNA nol ecul es described herein.

Functional | y Equi valent Variants 10 It is recogni zed
woeh@t129a8ri ant s of DNA nol ecul es provi ded her ePQTERR006H04696

constructed in several different ways. For exanple,

they may be constructed as conpletely synthetic DNAs.

Met hods of efficiently synthesizing oligonucleotides

in the range of 20 to about 150 nucl eotides are

widely available. See Ausubéi0-et al., section 2.11,

i ng ol igonucl eotides

Re%a%%gﬂggﬁfﬁé%qsgé%?sg%%d é}/sp?g%%@gd in a fashion 15 first

reported by Khorana et al., J. Mdl. Biol. 72:209-217

( TEhélpresenemvahtion Amhabploviges adcombimnpDNA Sawstructs cBmiprising one

Synthetic preferably are designed with conyeni ent
or Ut g FIcotsle BEGUEBHEA Gfbs BRESCl TRVRBNER. TH regombiRRat pynstructs
of {H%ep&%&ﬁ Vel lbd g&@a @A%hﬁ&tibﬁtaitﬁrh 3RBIOPPEUCK! 8 a plasmid,

vector. As i1ndicated, a nethod of generating variants
phaigemid) phager ¢r viiadl Neciog imtb whieh DRNA dicdecullensiodingdintaaitibpdy of the

. and then to,conduct site-directed nutagenesis. See
inveptigngsfnsgitedy)  supra, chapter 8, Suppl ement 37

(1997).. ln,a_ tynical hod, is,6E
(0 s B g AL o0 8 b Bl b o .
1989 ngl exsubanded., N9 altesatiadledthentNRY bsquences zaaly be tdhemically
an ol i gonucl eotide containing the_desire ucl e}?nt.i de .
, ﬂ-ge techniques described

syngiesigedupiga( oy examBlec BAthesIZsHe My (o SERRRL |
in 6%1&5@2%%%@%@@%*&&%1@?%5§G%ift,ré?ﬂ tﬁlle@é? ntfdrd), which is incorpo-

intr nto a hos Oone o resul'ting _
ratqdr by eefgrenct hemim timiits dntiectyle SRecethbinanaeonstmieiscodfl thgninpention are

commRIieR 0T eb10s ke eis Eettessiiece RIFA R protein
proE} at of i &EQ&%WNR'@@? lq“h\g' vebtoP ﬁla&rfﬁnﬂéﬁiofrﬁﬁis%%?lg sequences,

ese nmethods are we nown to those in the
inchidihgka peonzuter quematdy dinkéd o te aipbatadingolrame (@RED.i dfe vector may

uch nmutants. 2006/ 122797 PCI/ EP2006/ 6 -
FurihEE ERABP TR SIRT GRS P RAR S35 Kog o pand et seeretory
sighd)¥ 8RkbI sy be rédiffedPlop EEfiktent riemertion afitindoéd aaiget semet coding se-
conprising one or nore of the nucl eotide sequences of
quenkes. pr esent i nvention. The reconbi nant constructs of
the present, invention are used,in connectian wth
v obhd preseptcinveatiop firiheriRiovidssRatjerrila, coptrinjEe oft 16 e of the

DNVA%C(SfOtBe phddER RDd{dn2 %&@&&Féﬂneoeeﬂﬁﬁﬂg)n BnyPEel PfYr ivAREl expres-
of the “invention is inserted. The encoded ‘gene may be

siopvectorsene byailableh it opag bedfes exarhpld, 4 highemdwkanktie host|cell, such as a
mammalian cell, a lower eukaryotic host cell, such as a yeast cell or a prokaryotic cell,
such as a bacterial cell. Introduction of the recombinant construct into the host cell can be
effected by calcium phosphate transfection, DEAE, dextran mediated transfection, elec-

troporation or phage infection.

Bacterial Expression

Useful expression vectors for bacterial use are constructed by inserting a structural
DNA sequence encoding a desired protein together with suitable translation initiation and

termination signals in operable reading phase with a functional promoter. The vector will



10

15

20

25

1989, and Ausubel et al., 1989. Alternatively, the DNA
sequences nmay be chemically synthesized using, for
woes@mek®; synt hesi zers. See, for exanple, thePCI/EP2006/004696
techni ques described 10 in COLI GONUCLEOTI DE SYNTHESI S
(1984, Gait, ed., IRL Press, Oxford), which is
i ncorpo- rated by reference herein in its entirety.
Reconbi nant constructs of the invention are conprised
with expression vectors that3lare capabl e of expressing

i e ..
cort i Y ARUREERRAL - QLGS nd Do RRE O Rlcaion o cnure
mahedREe 68 the veabridhdigif adepirabiet ©r propricaihplificatioadwithin the host.
t he open reading franme F) . vect o

: ORF).. Th or _may 15
Suitable prekaryetiphosteion trsaeﬁ@gmatbcgnelnﬁ'& Kér cgféqﬁﬂrs%@ﬁ?bﬂh& Salmonella
| | . . C S
o RPEEH G, 3ot Voo B0 OTF U LBlrd FSERIRichy S GAAbRyces, g
Stapldecdceds.t ar get gene codi ng se- quences. The present

i nvention further provides host cells containing at
| Bastermheeagbrstrhay bdlasexamplt dagierephage, plasmid-on phyggsnid-based.

host | b i1t I i kch - .
T8GR burGre 2 SIS Bld HaY bl M e RERERR ceree
frof dYnSHAGYCiBlykavallaile pliraslls elidallySdonthiifg @lemem@bl & well known

cell, a |lower eukaryotic host cell, such as. a

east
clogie| Vestor MR B4 dCLe3 eI, Fallasting dransiamation R acaifable host

Lntroduct] of, t I.econbi . [ :
s B B S S EPIE M3, Bl a0 promoe i
de-tepadssédiniducsd, byDippropritex ineams (@rgi tainperaturasisifterrtchemjcal induction)

el ec- troporation or_ phage infection. 25 5 cteri al )
andesgls ase ulfpred Gar o addisionat petd ooty ae fipioalRchay ld g gentrifu-

gatﬁﬁledfsﬂ.[cﬁéd f?:)gggfslpﬂ ok gﬁ@rﬁfchpﬁieﬁls? %&ﬂfe%ﬁiltin%dte r<]3xtract retained

sejuence e ng a desired proteln together w

for Swithealpusifitateoms| ati on initiation and term nation
signal s in operable reading phase with a functiona
prionteactsrial Frigemace apmpet of WEPREUE Yeotgry7may be advantageously se-

PCT{ EP2006/ 004696 - 3 ' . Of. _-Onr ot ¥ Qi
oo epeRig Rat g w5 eS8 B0 5 AORuT R D (RpRARRY H Srample,
whema lirge qu@itity eNanbea moteih B todetppoduesd,, for thedeaemtibh ef antibodies

to provide amplification within the hgﬁ%. Sui tabl e, .
or for gsikegnypRNtide Hibsariest &r example: ofeRiers Ghndirgsy dhezexprggsion of high

! : AR arious

e B B e B A .

and 5 Staphyl ococcus. Bacterial vectors may be, for

exanpl e, bacteriophage-, plasm d- or phagem d- based.

Therapeutic Methods

Therapeutic methods involve administering to a subject in need of treatment a
therapeutically effective amount of an antibody contemplated by the invention. A "thera-
peutically effective" amount hereby is defined as the amount of an antibody that is of suf-
ficient quantity to effectively block the interaction between GM-CSF and its receptor in a
treated area of a subject—either as a single dose or according to a multiple dose regimen,
alone or in combination with other agents, which leads to the alleviation of an adverse
condition, yet which amount is toxicologically tolerable. The subject may be a human or

non-human animal (e.g., rat or rhesus).
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These vectors can contain a sel ectable marker and

bacterial origin of replication derived from
wocomwmeial | y avail abl e pl asm ds typically coRCRIERR00G/004696

el ements of the well known cloning vector pBR322

(ATCC 37017). Follow ng transformation of a suitable

host 10 strain and growh of the host strain to an

appropriate cell density, the selected pronoter is

de-repressed/ i nduced by appﬁ@priate nmeans (e.g.,

t %pﬁﬁﬁdﬁ:oﬂ% ];iﬁve%iog gll?lg]l\@@é coAaMETiseRY vﬁﬁpﬁn&% |Redicaments,

are cu an a onal peritod. Cells are
andt inpioatl inytahces tbs antibddy romght itsdlfibe gatdified. Bosexappdel dmyantibody

sical or .chem cal neans, and.the resultin rud .
ol b5 oruedled heR IBRRTOREH R iR, Bytenlf] HiFfer increase
effi terial systenms, a nunber of expression vectors may

e advant ageously se- | ected dependi ng upon the use

| niRdeshtfverantibediey ednchdudedian g thuppasivadt.a fiagnaKangldn a vari-
vvhe.na_la&%e q(gantity of such a protein_is to be .
ety of sitatiens wheie GMeC§Enerrdasiably expressed afayd. Jisergers and condi-
: i+ | d i . ar ) .
dorg BP0 FREI R 8 YRERA P o MR MO bt
torypdisé e syvhoatuhtsmatoid arshirétisr @), multiple isélemdisir@yolinds disease, pso-
. desirable. 20 Therapeu%i (i‘a'vbt hods Ther apeuti c net hods
riasjs, pyhuna. aapic SeERYHIS Y SheFka subj ect in need of

treatnent a. th ti,cal fecti t .of .
T By G RO Hpodets PhOBRERal FoRpirifps Bor use in ac-

cor@aiek v the BE{cRe inveatiomiiyie foemahyed t sledhveatlond hatter using
anmount of an antibody that is of suf 25 ficient

onecurameietphysiolagidadlytacoentable cagikrs oreexcipiantac Andntipedyakthe inven-

. GV GSE and. jts.( ' t :
oS e SEREPA s S, 0o n e o
disérdbit béihe tidase. Posdibehdmifiseattorofoutes incladie parehweral \{.gh intramus-

ot her agents, which leads to the alleviation of an
culafgjRiFavenows atrearisrial,iafrapgritepeal ngfy sigbcutaneous), intrapulmonary and
. i o] r.ab is "y
L A
strafio0.6/14 23dRi6n P&T AP 6 fOfd id@ntieB thight twnadrhindyered by hpalse infu-

. invention m ght be co-adm njstere tth known . . ..
SiomO e deE g APorS oG BERPhR AR Eeraplva eGSRy S MY injec-
iorlst $iosk b fih@&lenb® of*aBBLigneodd iAREHOANMep&RIthgl iR Spart
tlo%bﬁﬁugaé}gfg@gy a{n@gﬁ%notooxi gp%r eroadiloflését of ee?o € iRpart on
whetherethi i aiiistratiarhisr briefor ehsmic. efThe eapnt ® gh edministered will de-
penlgin(\ég Hggq\ég:g/a?) ! ?c‘%&!ﬁes}cﬁg‘ﬁ@i t?xee cllln%ec%l %?m%totmhs,e r“‘?e[i)ge}{ftétcthgringividual,
whether other drugs are administered. The skilled artisan will recognize that the route of

administration will vary depending on the disorder or condition to be treated.

Determining a therapeutically effective amount of the novel polypeptide, according
to this invention, largely will depend on particular patient characteristics, route of admini-
stration, and the nature of the disorder being treated. General guidance can be found, for
example, in the publications of the International Conference on Harmonisation and in
REMINGTON'S PHARMACEUTICAL SCIENCES, chapters 27 and 28, pp. 484-528 (18th ed,,
Alfonso R. Gennaro, Ed., Easton, Pa.: Mack Pub. Co., 1990). More specifically, deter-
mining a therapeutically effective amount will depend on such factors as toxicity and effi-

cacy of the medicament. Toxicity may be determined using methods well known in the
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ety of situations where GV CSF is undesirably
expressed or found. Disorders and condi- tions
woperstizzrarly suitable for treatnment with an BOTIEDRRWG/004696
of the inventions are inflanma- tory di seases such as
rheumatoid arthritis (RA), nmultiple sclerosis, Crohn's
di sease, pso- riasis, asthma, atopic dermatitis or
shock. 10 To treat any of the foregoing disorders,
phar maceuti cal conpositions 3or use in ac- cordance
axt 4 Bt e FHo VARG, BRcalf mdd WP UcRetingduflizing the same
guidaree ri adiljenctphrwieh the aietbods desaitied. belyw anthe Eadyplzs. t he
inven- tion can be adm nistered by any suitabl e neans,
whi ch can vary, depending on the type of disorder
bei ng treated. Possible adm nistration routes include
parenteral (e.g., intranmus 15 cular, intravenous,
DiagnpsticMethodsl | i ntraperitoneal, or subcutaneous),
|ntrapul nmonary and intranasal, and, if desired for

a mﬁfﬂcéﬁﬁ%‘@%ﬁ%&@&% %)a}/lg\ég eﬁiﬁﬁ%@g r?cgdnﬁﬁé;)w ?ﬂ@% monocytes, en-

dothemede raélﬂs; I’ﬁbifd)lghits and aokit maigansdeedly; thubsan antf-GM-<ISHhantibody of
.,. decljning doses of the antbbod
the i wmpamay be eraployed HyordsT i Ragersy visvplige a sitg AL possiflg accumu-

latlgﬁ %g;@é\@@% in”&&f@}/e?ﬁ‘ak%;agé%égﬁg ANS RS rdgB} £ GhiaRfiBody can be de-

ng in part on r the admnistration’is
tectlablyelbb«ded cthromghdhe ilihaeoﬁmdim!sowpesbeffmdm labeds &uell agibidtin, avidin,

end variety of factors he cli al
ete 3 Jinphesrin Tl raratechees piafioy Pty dirocaRFiS tRE peppbifite such la-
belﬁ{fgwé \A@l’l%@@b‘i‘ﬂ 1B iR & e@hm@?aﬁﬁichﬂl&do%ﬁb‘ééﬁs W Hiagnostic imaging
cogni ze that the route of "adm nistration wll

aredeyiewetl by Goossttas, Hi Borlitel. Gin. ondi Atnemn 16&66é17f1r(é%&®h%}nger E.

C. %e(?ve nvrsgtr 88%18 ?gg&ﬁg@&g@%&gﬁ (\:2\;, BnpA %Ergf\j,regctlgcebbg 295-297

(198angely will depend on particular patient
characteristics, route of admni- stration, and the
nalher detedtion s fdéisafrsiel dbmbuaglyt labeled dntil@di&srraighgbé daima@'ve ofa
f or i cation

PRl RS LB i bR P B0 by .

l {earia tRe pasie f th
oS H) 3 YOS LI S5 e chaplars 4 gt of

detaa@hly) &gbeh@d antibbdiks. Pa preferred eogwdimenss '@Jsstp@‘mquecla |dp9e in a non-
1nvwelycfe E@gxgeér[brogﬁ G ‘tﬁslge gaé-{i) eUtghg %{a%mg L[?)%%’F@\}af@%u gh%ha% diagnos-

tic st ffag U@%pﬂ@iﬁﬂﬁh mditdrivigt e ﬁmcekbeoﬁieéa&héﬁtrtffdilmi;dsgwhere pres-
met hods wel | known in the WD 2006/ 122797

encp (T /abrense of GEMEGRF is amelayant idicatesud de inventen plsp sgpiemplates the
userc?ff &I SRESM-ESF 5860 RF%Xh dB&rfdel %@{?lﬂ]ﬁtq di&%rt?'stgéfﬁ d& vivo set-

ane ~gui dance in co ctron Wt
tmgjescrl bed bel ow in the Exanpl es.

Therapeutic And Diagnostic Compositions

The antibodies of the present invention can be formulated according to known
methods to prepare pharmaceutically useful compositions, wherein an antibody of the
invention (including any functional fragment thereof) is combined in a mixture with a

pharmaceutically acceptable carrier vehicle. Suitable vehicles and their formulation are
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accepiablp ggmpesitien isuiiable fpr

D agnostic Methods 5 GWCSF is expressed by various

cell types including | ynphocytes, nonocytes, en-
woaondiee19al cells, fibroblasts and sonme mal i gnBOT/EP006694696

thus, an anti-Gw CSF anti body of the invention may be

enpl oyed in order to image or visualize a site of

possi bl e accunu- lation of GMWCSF in different tissues

in a patient. In this regard, an anti body can be de-

tectably Iabeled t hr ough tﬁé-use of radi oi sot opes,
des?{ilﬁédmf(grye)l bs S{n WG?&N?TQ&F&ACE’WIQ)\DSC%C% flgth ed., Alfonso
Uor escent N abel's paramagneti c atons, etc.
R. Genaes) B SEdsen, Bﬁcmlklhm Qg.,4080). [1a-ordxe|to figrmaa phavaidceutically

known to the art. I, Ni appllcatlon of anti bodi.es

qf&gtlyee%q%a[i?n,éusg gﬂxgﬁosmpns will con-

1 -
i el . ISR B of B 30RALE (OB,
getldrawith Bsuitableedmaint of &menwhxd@Q 295- 297 (1980)) 15
The detection of foci of such detectably | abel ed
arfreproations mayibe stablydfosamiajed &7 give earitrollgd-release of the active

co | n;lﬁ.?%flkﬁﬁ?% -re oﬁﬁgég%} glon%n&)a? ﬁg aggi?np% Jg.‘gghttflpbsse of opolymers

to doinipék aingbsofCARIGNMOCSE @.htlliﬂﬂ'p"ﬁﬁ doRtrbhed gelpeenany dk exercised
the detectably |abeled antibodies. In a preferred
by salessiaE rppropriets macremplicales (fos cxanpleinglygsistn PolyamiRg eids, poly-

vm?lli,a olh@ﬁﬁ“%g{eﬂ?w@ c%{atmg glc(éggl%@@' %bm%ymr%lylgeellulose, or

h|

rograp a di agn
proeiifiiheystlfatel aﬁﬂnhé Obmdegtrhﬂi]@l ofl memnmécwerseast welhtas ahe methods of
di seases, ere ence or .absence of GW CSF |
incorpPEAfigR An P%r {2ng trol 191gase  AdigEHeB RO n}?&bﬂdetﬂﬁpatr@s& duration

of 4ciBn bﬁ%nﬁgg@tprél'&ts% [pce?%a%ﬁs anfol 19?&'gora%saxﬂﬁ@MJC@§dantlbody into

erei for I agnos n an ex v set- tli ng
parfities ayfeat palysedc Dinatgniak tsuch Gonpolyestersn poliaeniant adidsli kyglrogels,

th tJ { di .
ol Y 0 e b S 5 B o
ratlﬁg @lﬂe@é lapéR9 fto POBMRIR pHnticey, idieossble td @ntrh;ﬂtlﬁ@é imaterials in mi-

(rncludrng any functional fragnment thereof)

crogapsulen wparcda qriexampls, anacawaﬁnaltwhe’élutss @raw wterfacwl polymeri-

za B Rof or LS or BB B E70 5 pel EbSam R mes o

poly@ﬂetﬂﬂ&ﬁhé@?ﬁte)frﬁicrc&mpimése respactRiEM, I\KETﬁNoﬂmdal drug delivery sys-
PHARMACEUTI CAL SCI ENCES (18th ed., Alfonso
temge Fith £8Py liposomgas ol bupin migyg evfabmlféﬁemuli@%)nanmamcles and

nangg%(lleg Qr i Eﬁhﬁ)eg@?’sr 6}? P%’éﬂn}’ ue@GCRL@MeR in Remington's Phar-

osition suit fectl e adm ni strati on,
masauticalcSmigwss (1980 wi [ | con-

The compounds may be formulated for parenteral administration by injection, e.g.,
by bolus injection or continuous infusion. Formulations for injection may be presented in
unit dosage form, e.g., in ampules, or in multi-dose containers, with an added preserva-
tive. The compositions may take such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and may contain formulatory agents such as suspending, stabi-
lizing and/or dispersing agents. Alternatively, the active ingredient may be in powder

form for constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

The compositions may, if desired, be presented in a pack or dispenser device, which

may contain one or more unit dosage forms containing the active ingredient. The pack



tain an effective anount of one or nore of the

anti bodi es of the present invention, to- 5 gether with
woaoeie bl e amount of carrier vehicle. Prepar @CIrar2006i094696

be suitably formul ated to give controll ed-rel ease of

the active conmpound. Controlled-rel ease preparations

may be achi eved through the use of polyners to

conpl ex or absorb anti- GW CSF anti body. The

controll ed delivery may be “eXerci sed by selecting
ma?@&ré%ﬁﬂp?et @OWCWW%I &stic ifoﬂr sOhPHEP] BliREH pRR! &R pack or dis-

pol yam no acids, poly 10 vinyl, pyrrolidone,
penetritevisrandyd acgompanied bmshsabmSlfqt alymipistration.

carboxynethylcellulose protam ne, sulfate) and

hhedayrnsion farthes s bmdeﬁ%@@dabaore&rgn@stoahe fodlowing;wpriang examples,
| Eder r ol release

wmﬁﬁ‘a{%ﬂf‘enéé%a DREAERRL Hes. BohhEnd Rt on

action by controlled rel ease preparations is to

i ncorporate anti-GwWCSF anti body into particles of a

polyneric material such as pol yesters, polyam no

aci ds, hydrogels, 15 poly(lactic acid) or ethylene

vi nyl acetate copolyners. Alternatively, instead of

i ncorpo- rating these agents into polyneric particles,

it is possible to entrap these materials in m-

crocapsul es prepared, for exanple, by coacervation

techni ques or by interfacial polyneri- zation, for

exanpl e, hydroxynet hyl cel | ul ose or

gel atine-m crocapsul es and pol y(net hyl met hacyl at e)

m crocapsul es, respectively, or in colloidal drug

delivery sys 20 tens, for exanple, |iposones, albumn

m cr ospheres, nicroenulsions, nanoparticles, and

nanocapsul es or in macroenul sions. Such techniques are

di scl osed in Rem ngton's Phar- naceutical Sciences

(1980). The conpounds nmay be fornul ated for parentera

adm nistration by injection, e.g., by bolus injection
or continuous infusion. Formulations for injection may
be presented in 25 unit dosage form e.g., in

anpules, or in nmulti-dose containers, wth an added
preserva tive. The conpositions may take such forns as
suspensi ons, solutions or ermulsions in oily or
aqueous vehicles, and may contain formul atory agents
such as suspending, stabi- |izing and/or dispersing
agents. Alternatively, the active ingredient may be in
powder formfor constitution with a suitable vehicle,
e.g., sterile pyrogen-free water, before use. 30 The
conpositions may, if desired, be presented in a pack
or di spenser device, which may contain one or nore
unit dosage forns containing the active ingredient.
The pack WO 2006/ 122797 PCT/ EP2006/ 004696 - 35
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may for exanple conprise netal or plastic foil, such

as a blister pack. The pack or dis- penser device may
woheocaczmpani ed by instructions for adm ni str &CTAR2006/084696

invention further is understood by reference to the

fol |l owi ng worki ng exanples, which are intended to

illustrate and, hence, not limt the invention. WO

2006/ 122797 PCT/ EP2006/ 004696 -36 EXAMPLES Exanpl e

1: Generation of human GVt G specific antibodies from

the HUCAL GOLD(r) Libr hagem d rescue, phage

anplification and puri fﬁgthECAL GOLD(r) library

was anplified in 2xYT nedi um containing 34 g/m

chl oram phenicol and I % gl ucose (2xYT-CG . After
Exgﬁgﬁeﬂ: hageaticd Sf uatard (RIMISE splcific adeidaiesOfrofh the HuCAL

(30 mn at 37C wi thout shaking; 30 mn at 37C shaki ng
GQED3%dbrary) , cells 10 were spun down (4120 g; 5 min;

4C), resuspended in 2xYT / 34 gg/ m chl oranpheni col /

50 g/m kananycin / 0.25mM I PTG and grown overni ght at

22C. Phages were PEG precipitated fromthe

SUPAL PRhZ¢Thid FeBOMS ?ﬁﬂé@ﬁmipliﬁ?ﬂ&d addptrigeysiei ol and
stored a -80C. Phage anplification between two

Hup Qng@ﬁ@ﬁﬁpﬁ%"é@ﬁ APIERALA DS IRl Rontinthig 343%g/ml chloram-

as . coll d cells were infected wth elute
phephagendahth ghaosd QxB-OM- ddter hblpes pbpge mfactean (¥ €HMil3) at an

% of ose A4 g9/ m. of chlora Lcol,.. Aft
ODipait Py Buat el Sebons S0 &7 e PReking B0 rpm), cells
£f dpuaAewHIB R0 & I AL UlPa),eesdpedeGiniZH YT / 34 igfthbéHIeramphenicol /
Weo.g was rgaphe% and hel ’e? E?ge added as (ﬁl%scri bed oo
50 ggvlckangmypian Ai0genMi 1P omm pyernightoat e’ Ct Rbages were PEG-
| [ ofi..ant.i I es |4Z{.N 0
Syl A0 et BEORRE T B ARl and stored a
-SWC?hag@Gnﬁlfﬁcaﬁm B&?}E&En pRagasning teunds wad e;dndiud;&d ashfollews: mid-
pool s conprising. different VH master, genes. These
logrphase Engpl TRt SHlauuare ynigeisg edthegiuted phagesand glated onto LB-agar
j ' h @taign JiTkee=TaX JOSTS ;
S POt b g W S HERIPEBERRT A ey gemieh
incdbationt 4ty30CCateldnizs weretscraped  off andaised t@ dnwlilatp RakdsCGtuntil an

Pi er Rockf or d, as ,sol i upport..for, three

OlagemiEl. 5rvasyeashe ot Fenctphaey adked B BRecrbeR Ab vk e
human GW CSF protein captured onto streptavidin coated
Dynabeads (Dynal,

B. Pannings with HuCAL GOLD®

For the selection of antibodies recognizing human GM-CSF several panning strategies
were applied. In summary, HuCAL GOLD® antibody-phages were divided into three
pools comprising different VH master genes. These pools were individually subjected to
either a) a solid phase panning on biotinylated human GM-CSF protein (custom made by
R&D Systems, Minneapolis, MN) directly coated on neutravidin coated 96well plates
(Pierce, Rockford, IL) as solid support for three rounds or b) a solution panning on bi-
otinylated human GM-CSF protein captured onto streptavidin coated Dynabeads (Dynal,
Oslo, Norway) for three rounds.

In detail, for panning on immobilized biotinylated GM-CSF, wells of the neutravidin

plate were washed three times with 300 ul PBS. The antigen was diluted to a concentra-
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Csl o, Norway) for three rounds. In detail, for panning

on immobilized biotinylated GWCSF, wells of the
wonewzwrdin  plate were washed three tinmes WPCH/EBQ@®61004696

PBS. The antigen was diluted to a concentra WD

2006/ 122797 PCT/ EP2006/ 004696 -37 tion of 3 gg/m

(200 nM in PBS and 0.1 nml was coated per well for 2h

at roomtenpera- ture. After two washing steps with

300 | PBS the wells were inddbated with bl ocking

. b er Ry { blyocker ]

toncdh? EinliR28T h 1R ASARE) Ry RS Fopiel BEE R for AL ARG s empera-

tured| A@r thiCNas Slepy withaBs uWBBS the evellsl s@rd aibubiated @dth blocking
5 bl ocki ng buffer containing 0.4l 25% Twe(ei_nzo for, %5

buffer gentriningohemiblorkgeChsaneon, Temestlar ¢ 24 dilpted dggin PBS.
aliquots to wells of a neutravi di®n plate for 0.5 h at

Prid®Tio thhisslestiep, W88 pnlrefpdaCAl GQLES phagep veralpsoagrorisd. in 100pl

Af.te hing (2 0 of,~t he coat n ked
blogking pullBarH it Ao ST Rvesiog BF of B B fioBlotke Bhtes were
trarRfefredda 1008 alRIBGBAS W fadladavi@inif1ge T000.6 h WRT STHanstep was

i ncubated for 1.5 h at 10 RT shaking gently. This

repé¢ateditydics ton prexgbsosptianned by 10 wash cycles with PBS /
0. 05% Tween20 at RT. Bound phages were eluted by
Aftedatashingl 23800pi PBS) ofAtdKbated ahd bidekdd neutpitidin Gnipestiter plate, 0.1

ml gﬁh%ogr%d%ogbéﬂ p ?gteé §\[-|<;ire ;@dg%) g@%gq%&s \g%l?s(%g]ﬁﬁgag?d for 1.5 h at
RTOstfikfheB geMf). | PhiveinBubdidnt Wasaboliywe@stied oWivakh 290es PRh PBS /

and this solution 15 was al so added to the TA cells.
0.05aleeen@f @tRifon of E. coli was allowed for 45 nmin at

37C wi t hout shaki ng. Additionally, 200 .tl of TQ
Bowel pimggs owre tlnteinbyORdding 12641 ¢ ) 0\ DTRie 18dukdTtie pH 8.0 per

e selecti ll1's for 45 m nutes at. 37C w thou
wel 1t A1EE st dote Sap FEm AR 0GR (ol F Er 4 TO! grown to
an 9!555{0}#"[ 6f BLES KA Wetd MdiGordall® RRREENith 200! PBSfand $his solution
elutiron step. After centrifugation for 10 m n at )
wasals0radded tchthebEG1 eellnl Phagt linfectioneeleEce@/h was sllgwed for 45 min at

ope d.in.5001 YT nedi d -
7B athsheph ARy ey Rt T3 B el ey of 0.5:08
wetleR1de8 €6 ARLEEIETOM WEIR for ASanined 401330€ svitue shadngl€these TG-1
and anpli- fied as descri bed above, The second and

cellstvare addashiosthefl 4md icubiwrelready eonsaipig:the ghpgesdrpm the first elution
steft».ﬂ/gﬂérl ?e%krg?{yg%iénofo& hﬁ) 12‘%'{ 3{ %%do&grgglth%;ba?géﬁﬁf b1Pdts We%t gach resus-

e on erence t Ions a r

peridedéh FOOLI2x Y25 miebings pleted on k¥ TsCGiaggeplates and incubated overnight
Additionally, in the third round of eLect i on, phages .
at 38€e Colonies were then scraped from the plates and phages were rescued and ampli-

fied as described above.

The second and third roundS of selection were performed in an identical way to the first
round of selection with the only difference that the washing conditions after binding of
phage were more stringent. Additionally, in the third round of selection, phages were
submitted to an additional preadsorption step on streptavidin-coated beads (Dynabeads
M-280; Dynal). Eppendorf tubes were blocked with Chemiblocker solution by incubation
for 30 min at RT. Of each phage pool 0.3ml were mixed 1:1 with 2xChemiblocker solu-
tion containing 0.05% Tween20 and incubated for 1h at RT in the blocked Eppendorf
tubes on a rotator. Blocked phages were then transferred to newly blocked Eppendorf

tubes and 50ul of Dynabeads M-280 were added for another 30min for preadsorption.
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subm tted to an additional preadsorption step on
streptavi di n-coat ed beads (Dynabeads M 280; Dynal).
WORppanzivrf tubes were bl ocked with Chem bl ock®CT/EP2006/004696
solution by incubation for 30 mn at RT. O each
phage pool 0.3nl were mxed 1:1 with 2xChem bl ocker
sol u- tion containing 0.05% Tween20 and i ncubated for
I h at RT in the bl ocked Eppendorf 30 tubes on a
rotator. Blocked phages wereédthen transferred to new y
tn% Dyvipehgqd
Beg&éﬁg&g%gﬁpg‘dgﬁgg%ot her g%?nragwf% 9 Dg?aeladsorg |§#%&§Q)f 150ul of
phageOeeE2RE0 &aﬁﬁﬁ@mﬁﬁwﬁgﬁlates 36r Bethds preedsrptemmpascin round 1
ing a gnetic device (Dynal MPC-E). Aliquots of
andi@GFgﬁl?ovgghages were then transferred to neutravidin
pl ates for further preadsorption as in round 1 and 2
(see above). 5 For the solution panning using
bi oti nyl ated Gw CSF coupl ed to Dynabeads the foll ow ng
Forphosauioén pﬂmu&g)lpﬂlmgelilotlmylﬁtem GMepshdourfled tooPgnaheads the followmg

oL S e e L S e B 4 2o

dm{i&gnthl% PBSQ)S/eﬁ Blsgﬁaat prendso M stRPiaviaim ad»atedvafagnwmas (Dyna-
th PBS "and r esuspended in 200 1

beadUMf%Bz &waelr) verel weehed; hx withpRef) nlgPBR mnﬁgreéwsp%&ésm 200 ul

lx(a%gaglgr lfée @qgtgd p%ggb%ﬁ,lg@ﬂ)]pﬁﬁgt eségg \ré]ﬁals rﬁ& oI d@tln g:?eblocked

tub¥¥e6eer Highted MCt ﬂ?hwhlﬁxﬁﬁﬂﬂi(ﬁﬂm(ﬂﬁﬂ for e&cﬂ.‘ﬁaﬂﬂmg reohdition were
rotator). Preadsorption

RT h
misdr ik SO0 FHREmISI9eRerof O oS REER &1 BpRhurelPrkstadpgtion of
pha?@?@éi)ﬁ%ﬁﬁn‘%?q%c el 90 § BEpIRLRGKS %mﬁ%a%ﬂgné BEAER @&e%j added to

K Potator. ter separation of
the idecksd \phages a&‘agnﬁhbaledi doi 8@ nfibyn AT MAG Ejtatone Affergeeparation of

tant (- 5 f d
beag giaBananstic amicp (Raeb U B g Bhaee uibaiadh Cotynl) was trans
fen@h o K%M@Q&d‘ctﬁf)e a@gf‘@aﬂsorﬂ_ﬁ’&ﬁwasz%e&% Bh o Mlé&l&ﬁ beads for

was added to Dbl ocked phages in a new | ocked
30 mls "ﬂhert, 08 ravicbiptimylated ehﬁMfﬁSFi was aiddwrtcohlcmk%phagﬂs In a new

blogkclss ) WA GANPHE ol Bk RRGokIu R BfolBlofssg suepta-

vidi mbfnetie beads Wérdla@ded 3G pRlifg phdgelpoot arrmhaﬁwded 10 min at RT
GVt CSF and therefore inmmpbilized to the 20 magne

9
on pagtoryEhage beynsk tae bioginylated GNGRSEi @%ﬁxequeqeelmmoblhzed to the

mBRRF R R0 SoB AR sl GOF BRSBTS Bess

weethémheashedxeim RBSOD5% ﬂ"h/eElBﬁsmglaubiamr, fllopled dy Washing another

the Dyna S per dj | 20 DIT .i,.nh
thrceG AR s PR B {00 Phisks ol PYRebRaon 1 POyEisaddine 300 ul
20MBf BTTEROMRM Tris/HCI pHS to each tube for 10 min. Dynabeads were removed
by the magnetic particle separator and the supernatant was added to 14ml of a E.coli TG-1

culture grown to ODgoonm of 0.6-0.8. Beads were then washed once with 200ul PBS and
PBS containing additional removed phage was added to the 14 ml E.coli TG-1 culture.

After centrifugation for 10 min at 5000rpm, the bacterial pellets were each resuspended in
500pul 2xYT medium, plated on 2xYT-CG agar plates and incubated overnight at 30°C.
Colonies were then scraped from the plates and phages were rescued and amplified as

described above.
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by the magnetic particle separator and the supernatant
was added to 14nl of a E.coli TG 1 25 culture grown to
woonsnR2mwrof 0.6-0.8. Beads were then washed oRCEBR2G0G/004696
20041 PBS and PBS contai ning additional renoved phage
was added to the 14 m Ecoli TG 1 culture. After
centrifugation for 10 mn at 5000rpm the bacteri al
pell ets were each resuspended in 500pl 2xYT nedi um
pl ated on 2xYT- CG agar pl atéd -and i ncubat ed over ni ght
Thefleqoiif-and HLE s BF e Solfons AR o8 DRIy M OR ESE s per
forrabd wecordify 26 0/ pt 8D E 6170 fRA fiEP20.06) 0B J6r incB8Asifigéhe stringency of
second and ;third rounds of the solution panning on
the pyashing profiedifeanv CSF was per- formed according to the
protocol of the first round except for increasing the
stringency of the washing procedure. 5 C. Subcl oning
of selected Fab fragnments and expressi on of soluble
FabCt Sabeloningt of sEleetddoBale ficagmiengs and expressipn of soluble Fab frag-
sel ected HUCAL GOLD(r) phagem ds were subcl oned into
mepffe expressi on vector pMORPH(r)X9 Fab FH (Fig 5) to

facilitate rapi d _expression of | upl e Fab., The .
Theyf st psodiEdniesl of s Ao ek Qb T SHDa PP RESEidS “hrssubcloned into
. i t i 1. .
g R R DI 8 1 0, By SIS SgtRphesion of
solufsle Rhb.dThe DNAI of dut setecehlOmRitds Waxdigeated FAth Kadisand EcoRl, thereby
expressed_i.n these vectors . t - ' )
e R e sk eEe PRSh bR F abe AL AR 88 o e
XofdW Eédl@liacg%é ki vector @OWPF% FIPNFabs EifréNsediA-ekd vectors

ab ant ies In coli Singl e <ol oni es obtained
cargf tves Cstghminahtagg (FhAG™ kBRBkEHIS, XespRetivelsH fae deteagend and purifica-
. in- oculate wells of a sterile 96-well mcrotiter
U0y ate containing 100 | 2xTY/ O 1% G u nedi um per wel |
and grown overnight at 37C. 5.tl of each TG 1 E.coli
culture was transferred to a new sterile 96-wel |
mcrotiter plate containing 100 12xTY/C 0.1 % d u 20
medDuMipesexpedssionMfHWCALGORIDE Eab antibodiecivoBiend at
30C shaking at 400 rpmon a m - croplate shaker until

Sinfelecdlonibs bBIEinee rates butiphdriyg inse PMORPETHONrEab_WHt Wwemrused to in-
00Onm of 0.5. To these expression plate

Q
ocate et of3aivtarir @6viele muerauiteT late honiainipg d%Qai-kLFY/ Cm/1% Glu
me?m Ha! LRA & S%J%I 5 Rhight E@k e W [N ofQ3STBE! BBAR Bulture was
T5e fo&ed i ght ~at

and i ncu over
transferred to a new sterile 96-well microtiter plate containing 100 pl 2xTY/Cm/0.1% Glu

medium per well. Microtiter plates were incubated at 30°C shaking at 400 rpm on a mi-

croplate shaker until the cultures were slightly turbid (~2-4 hrs) with an ODgoonm 0f 0.5.

To these expression plates, 20 ul 2xYT/Cm/ 3mM IPTG were added per well (end con-
centration 0.5 mM IPTG), sealed with a gas-permeable tape and incubated overnight at
30°C shaking at 400 rpm.

Generation of whole cell lysates (BEL extracts)

To each well of the expression plates, 40 ul BEL buffer (2xBBS/EDTA: 24.7 g/l boric
acid, 18.7 g NaCl/l, 1.49 g EDTA/I, pH8) was added containing 2.5 mg/ml lysozyme and
incubated for 1 h at 22°C on a microtiter plate shaker (400 rpm). BEL extracts were used
for binding analysis by ELISA or a BioVeris M-series® 384 analyzer (see Example 2).
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30C shaking at 400 rpm 25 Generation of whole cell

| ysates (BEL extracts) To each well of the expression
woph&i1ee79740 | BEL buffer (2xBBS/ EDTA: 24.7 g/ PCIaPR@6/004696

acid, 18.7 g NaCl /I, 1.49 g EDTA/ 1, pH8) was added

containing 2.5 ng/mM |ysozyne and incubated for 1 h

at 22C on a mcrotiter plate shaker (400 rpnm). BEL

extracts were used for bindjng analysis by ELISA or a

Bi oVeris Mseries(r) 384 analyzer (see Exanple 2). WO

2006/ 122797 PCT/ EP2006/ 004696 -40 E. Expression of

HuCAL(r) GOLD Fab anti bodies in E. coli and

pur gf P J i
DLk B3940 PHBICREF D Fyaiagate o orpigtgccn,

e AT 0 GRS ER g, s v o

ried aﬁkumtsihakervﬂdsh oﬁltﬁreﬁMflll‘PTcﬁof Q&IYIISrrmémm grpplmnattecﬂ%h 34 pg/ml
for 16 h. \Wole cell extracts of cel| pellets we

chigsaeghFuigol ey nortien 83 G5 mVBTE, sglfclere arawn af agegfor 16 b
W}g &lF&?‘lla/cg ncgﬂtrp(rég?tlrs gﬁ%@@&&a{e@w%ﬂagﬁgg Bnd Fab fragments iso-

latdd\bys pieke VN PAot lromiatograply lQagen, Hilden, ZG&ﬂJ)anyJ.OCﬁmnphtmns were
catio S L& anti bodi es BEL
det%‘??‘?%fﬁ{;%byf' SRel‘iHPSli‘%ﬁ‘QFtrEaEES"EF Ftpa? 3hg ‘sel ected by the

above mentioned panning strate- gies were anal yzed by
ELI SA or BioVeris (BioVeris Mseries(r) 384 anal yzer)
in order to identify clones encoding hGw CSF specific
Exaaple 2: IdentifiGtiopnef KNG M<«ESF|specifioaotibedies Assay ( ELI SA)
Techni ques Human reconbi nant biotinyl ated Gwv CSF (R&D

BEBYxtracts bf wildvidedlt2 Goliciohedb s¢léartd b the%ﬁvé) fdedtioned panning strate-
Neutraw di n mcrotiter plates, for 2h at
gieg Warq anphered itk ldem %EIQMS@\‘/%Y@@SHWOS@R% %4 wa%fzsr)/ in order to

fﬁ@ﬂ A for 1 h at RT. After

lde&a@%lﬁqu\gﬁ%ﬂ we bSWSPEmEgEN%SBEL extract, purified
Hu- 20 CAL(r) Fab or control 1gG were dil ut ed in PBS,
added to the wells and incubated for 1 h at RT. . For

detection of ;the primary antibodie | ow ng

secOnBazyms Linketim RIS eabgﬁw b RS e Rniues

phospat ase (AP)-conjugated Affini Pure F(ab')2 )
Humeagrenmbing dioumied ROVST (B&D) Shisess) wes capled 2t 45 pe/ml in

pngﬁo(ﬁg\&bd g%g astgsafogg%)aiﬁ@r the detection of

conj uga uorogenic su rates |i ke AttoPhos

oche) re used accordi o,th i ons .

ARETEHIER get*a%ﬁﬂ B Hodkeq iethyBs 4 AT AokweRgBS- with
198BS A ForOf hidf RWACffe@wafsﬁhg of the wells with PBS-T BEL-extract, purified Hu-

CAL® Fab or control IgGs were diluted in PBS, added to the wells and incubated for 1 h

at RT. For detection of the primary antibodies, the following secondary antibodies were
applied: alkaline phospatase (AP)-conjugated AffiniPure F(ab’), fragment, goat anti-
human, -anti-mouse or -anti-rat IgG (Jackson Immuno Research). For the detection of
AP-conjugates fluorogenic substrates like AttoPhos (Roche) were used according to the
instructions by the manufacturer. Between all incubation steps, the wells of the microtiter
plate were washed with PBS-T three times and three times after the final incubation with

secondary antibody. Fluorescence was measured in a TECAN Spectrafluor plate reader.
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pl ate were washed with PBS-T three tinmes and three

times after the final incubation with secondary
woanie'Be¥y. Fl uorescence was neasured i n a TECRNI/EP2006/004696

Spectrafl uor plate reader. WO 2006/ 122797

PCT/ EP2006/ 004696 -41 B. El ectrochem | um nescene

(Bi oVeris) based binding analysis for detection of

GW CSF binding Fab in |ysategs Alternative to the ELISA

experinments for the detecti'on ‘of GW CSF bi ndi ng Fab

ant gbpgkctdoRfemilumin&Rbhe (BRVerR) bi¥ed Bindime hadlysis for detection

bi ndi ng was analyzed in BioVeris M SERI ES(r) 384 5

Anadf/GR-BISF\Veinding Fab opkysateg t ney, Oxforfshire, UK). To

this end BEL extract was diluted at | east 1:50 and
Alteraxtivedol tiie ELIOQRxperirmetayorittié tletection of GM-CSF binding Fab antibod-

(PBS/ 0, 05%Iween20/ 0. S%B%quf or use in Bi

Veri s
ies 4% Foedl] hgaleB(BELrpfrastal bisgingsivas analkzed i iV fris - SERIES® 384
8% AMAl amagnet i ¢ beads,
AnfioHBBESY 8, REFOBE, el OBt B e o s gr i
Per of .a 96 or,.,.3 |, plat o! .
ro G55 8 ey FufeD B8 ) o T P Bl 1100 Bkl burer
(PB3R@0SY%TVcen2BO 5B SAY &8 dseMRBioWeiih sagsmyig buBibtinylated GM-CSF

bef ore adding biotinylated GMWCSF for 30 mn at RT %n
(R&D Shysteans) Wapauplotq Srapndingonied PRRAAENE G eads; PRnabeads (Dy-
\ . fa S [
w5 Ao e 5l B SCERIJE s s e omo s o
1:25 ahlatibe df tiss Dgnabead Biockaghilivh Wi wsedr Beadsuwerpeyashed three times

Wit R DUTerE RS RPN OBELSE 3¢ i 5P R 3% shaker,
Beaﬁﬁ%gggttﬁ@l# Wgﬁ'fegft Mrils WiBREA! Slffer bRl A RIYSesushOHted in fresh
or 1o ITute f E

BEL extract “(see above) of E. coli ™
ass@x puffars. Anti-buingn (Bab) oRisnaviah was ashemumtlabrllgid assingetbe BV-tag
filled into I 1s.0 96 384. wel | plate.a
Bip Vet Bprdper Yk gRlorditi, B)s HhisipiaadBh S ioRaY s agded to the
GMUCSF @ipledFisdadBYr b 20MMdns@ton dabygmilt iniheliatBiyxbefoe use. 100ul or

added to each well| and incubated for 2h at RT on a,

601d| of tdlutsd FRE T gxtest i(eee. abpie) ¢fi e cxeressign gplfyreg containing Fab an-
.+ a:.-Bl oVerd s, .

LN SR U AL e RO
GM-GSH d':(fdp&dl bdadts phivoaeiFsBV-faigCl eatdndaryt amsibgdpinmici wes added to

si gnhal ; noi se tio ter tha 0:1 in | SA or 50:1

cacvl 1 wesessd TorRBSERY, OBl ek R feybecthe Pafes pfegknalyzed
in £BRVEMIGHIBIC R TAIepNal assays. 25 C

termnation of the nol ecul ar specificity and species
crossreactivity of selected anti-hGw CSF Fabs.

After sequence analysis seventy-four (74) unique clones were identified that showed suf-
ficiently strong binding (signal:noise ratio greater than 10:1 in ELISA or 50:1 in Bio-

Veris). These clones were expressed, purified and were tested in functional assays.

C. Determination of the molecular specificity and species crossreactivity of

selected anti-hGM-CSF Fabs.

Crossreactivity of the anti-hGM-CSF antibodies was determined to the following ana-

lytes: rat and mouse GM-CSF, human IL-3, human IL-4, , human IL-5, , human IL-13,,
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Crossreactivity of the anti-hGw CSF anti bodi es was

determned to the followi ng ana- |ytes: rat and nouse
wWOoaMea3E97human | L-3, human |L-4,, human |L-5, PCH®2096/004696

IL-13,, WD 2006/122797 PCT/ EP2006/ 004696 -42 human

M CSF (all from Peprotech, London, UK). This was

perfornmed in a capture set-up by surface plasnon

resonance (Biacore 3000, Up|c‘)1 al a, Sweden). CMb chi ps

(Bi acore, Sweden) were coated w th 5000- 6000RU
hmﬁeﬁiM- ESRRAIP oM Iae['pemeeh "Nondéﬂ TN Thish@tPezformed ifea tapture set-u

Goat Ant :? Huma Frlg}g;rrent %?em fic); 8091/) m P

by wfa@wlaamenmsenmf@naco OQnUnPS & Spedom)cel | s, usi ng

standard EDC- NHS ami ne coupling chemstry. On the flow
CMsalhips BidcosqSwdden) EhicCoatedabish (QME6QF0RI0antiARat), alDiaaova, Af-

fl f 51/ 300- 400R t d. Aft
fnipuig, FiabircF OEmERb Cgb ANt Hema, Gu THah)s (1aemen; siepitis S0ng/ml
100h01 et BhfRG, Fﬁg o aﬁf@‘ﬂo@t ¢AR, ﬁ’sﬁn@%ﬁda‘%@@ﬂ@@HS amine %oupllng

I nteraction. | owi ng cycle, the analyte grow
chefrasttyo Orvihs fliomj eedls Qed §p0ilfic GMbGSF &nbs QOpi of HOGMM &ab at a flowrate

of o0y Ot DGRUL AR ety RFEF ciRiuARE ofhecTia Ber o guffer was

inje@fcdl BY 8leIMhE Ghe AREKIAATSMBR-PRIPRA In¥er8dtin! %%%IIBWQ@ cycle,

the’ specific one. After each cycle, the flow cells
the wealgtergrgethefagtos dvawmjhctid) @oulHDW (B¢ ¥0ul$§@u§ it pGORgenErption range

ant| ég@dﬁ@nﬂié eiﬁl ncl dl ngf g{%ngQpe%% ﬁgal Afterwards the

ach%@%ﬁff@ﬂ @e&bﬁraﬂﬁbvablrﬂﬂniaﬂy émbtrélﬁed frenptieespecificodne. Alffer each
nes or nouse or rat I n contrast Fab MOR03929

cycleh Hielipw celt Wféé?ﬁené?aé@sw}ﬂé 200mM HC (Sulh rat Gw CSF.
Exanpl e 3: ldentification of anti-human GW CSF Fab
Sevearidi@AL. sintithGM: GBF kantled16 ingndingt MQRA3684 dndt MEMRD3682 were

st se et (BB CL ARC OIS Eeblocf 5 B per cytoki-

nestd?endidEOk rédGNACIF . I Sdrdra¥t My MIORESH2Y sh@wed $18nifioar@edss reac-
to inhibit the interacti on between hGW CSF and its

tivifyeloapt GM-CSHe i nteraction was tested in two ways, (i)
one being a proliferation assay using 25 the Gw CSF

dependent TF-1 cell line (Kitamura et al., 1989) and
(ii) the other being a FACS analysis with a
reconbi nant CHO cell line expressing the al pha chain

of the GW# CSF receptor. In the TF-1 proliferation
Ex§inpRY3: fdvntifehtion Yf Q.fntm@maﬂtawﬁb‘sﬁsfam&maﬂte@Sthat ®nhibit the

ck the interaction of GWCSF with the endogenous
int@aciBrF bexeptGM-CSHsinsk ﬁhngsm%CSFrrecmtfmalpéﬁd bet a
chain was anal yzed | eading to reduction in cell
proliferation. In the

74 different hGM-CSF specific antibodies which were selected from the HuCAL GOLD®
library were tested for the potency to inhibit the interaction between hGM-CSF and its
receptor. The interaction was tested in two ways, (i) one being a proliferation assay using
the GM-CSF dependent TF-1 cell line (Kitamura et al., 1989) and (ii) the other being a
FACS analysis with a recombinant CHO cell line expressing the alpha chain of the GM-
CSF receptor. In the TF-1 proliferation assay, the ability of the anti-GM-CSF antibodies
to block the interaction of GM-CSF with the endogenous GM-CSF receptor consisting of

the alpha and beta chain was analyzed leading to reduction in cell proliferation. In the
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WD 2006/ 122797 PCT/ EP2006/ 004696 -43 FACS assay the
specific inhibition of the interaction between GW CSF
woangh/e®7al pha chain of the GV CSF recept or Ra$/EP2006/004696

determined. A. doning and expressi on of macaca

mul atta and human GMt CSF 5 Macaca nul atta GwW CSF
full-length cDNA (GenBank accession no.: AY007376) was
synt hesi zed by gene synthesis (geneART GrbH,
Regensburg, Germany) and cl-dded into the

FABSTB  70 FRr 5L 1 PRGRG o FRELE IR e i

chaix§frthe SMHC SRt eptopwiNddernifigd. (| nvi trogen, Pai sl ey,
UK) vyielding pcDNA-macGw CSF. The cDNA of human
GWt CSF (Genbank accessi on num 10 ber NP_000749 ) was

: - PG i i 1
A. CAGREE i efBregiibh bEplih A puld @ Rl Kysh R GMTCSE 00
Mabdda sielusaGBMYERY) full Rewgth SONA {GenBank aavessiars no.. AY007376) was
synfRexiamsPE £ BASISIRARFOTARIT SHBPH Resensbitay Ogfnanyg and cloned into
. t 1
the %ﬁé{f};ﬁ% IQfléctgpi.i}_tra SenOAtALINE @;g%&é)" ;S?E)&Jq;/lzé\gf}fdtlhﬁ cDNA was

Into expre sl on vect or ) g
clopeDixéo ltheGhhlCEFoticl BxpiEsA9B veatol pcNAS. It (Hnnerioggn, Paisley, UK)

. Lransf ed w.th e ressi on vegt especti vel.
s A G SB% IRACT B (A COF (SRRRE bh§hn -
ber TES 08074934 BloAsd b RTSPCRALEHhiGIR-fréiR RN A aslatb® G361 010e7 TF-

human GV CSF was harvested 4 days after transfection.

1 c8ls usihg thet ReasyfkiGipmIRiagen éHilden, Garmany)e Rgyeroe trghscription was

F-1 I £ - 20 CSE E ' . .
perioa o e SR Anttt uff migphpSatblsl BT BIRed amptifce
tiorJ6 LM GIVICOSHIcDINA BytHER PTivVéiigihed POROprodadt was¥dfkd into expres-

Br aunschwei g,l CGermany; DSMZ No. ACC 334). TF-1 cells
£

sioppatonReI ey W)déeldmgtmmhll@&@)fr%di um (10% FCS) and
HEKSR SEAPES PlafREEBERUL A, ek fion SR Kol s

ingdipblfiectdrhiig (Streageds, hafitll2 3JSAY CBRe (ifddauc conteiningg8Es¢creted re-
Pharma, Munchen) a . /M, and HUCAL(r) Fab ant.i-

cormia giaeeBRAgan YIS e I GRS AT on
medi um 10% FCS) were mixed for 30 mn and 501 of the

m x was added to the TF-1 cells, so that the final )
c onBehihibitiomnofoGM-GSFaBipendentOprdiferatipn oflb-hgellcby pnti-hGM-

prolj tion (0% inhibition asured incu-
bat C§ge"tﬂi’-sfsb‘€g(ﬁ"§m§? 0 MAGRSP of concentration
TFaf 8@&?{5&19/ & al. WM 9499 Wells h@erddgliothinoscc3fllifg tanthé BReyider’s protocol

100% i nhibition of "TF-1 proliferati on was neasured b% .
(DWZt BrawpschwedsFGermany; D MZ No. ACC 334). TF-1 cells were washed twice

with RPMI1640 medium (10% FCS) and then seeded at a concentration of 2 x 10°

cells/ml in 50pl per well of a flat bottom 96well cell culture dish. Human recombinant
GM-CSF (“Leucomax”, ESSEX Pharma, Miinchen) at 0.5ng/ml and HuCALP® Fab anti-
bodies (200ng/ml — 200 pg/ml diluted in RPMI1640 medium, 10% FCS) were mixed for
30 min and 50ul of the mix was added to the TF-1 cells, so that the final concentration of
GM-CSF was 0.25ng/ml. Maximal cell proliferation (0% inhibition) was measured incu-
bating TF-1 cells at a final GM-CSF of concentration of 0.25ng/ml, without the addition
of antibody. 100% inhibition of TF-1 proliferation was measured by omitting GM-CSF
from the assay and keeping the cells in RPMI1640 medium (10% FCS) only. TF1 cells
were then incubated for 72 hours at 37°C with 5% CO; in a humidified chamber. Cell
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fromthe assay and keeping the cells in RPM 1640

medi um (10% FCS) only. TF1 cells were then incubated
woRoe6/12279nours at 37C with 5% CO2 in a hum di f PEW/EP2006/004696

chanber. Cell WD 2006/ 122797 PCT/ EP2006/ 004696 -44

vitality was neasured by adding MIT or XTT reagent

(Roche, Mannheim Gernmany) according to the

manuf acturer's recomendat i on Overall 19 Fab were

identified that showed si g 44 cant inhibition of TF-1

w358 .7 Tl S GRORE M, Gomany

accprdihg tentled nanufattugeréa resoninimdatiorb CI%eaall d 9cBatc evetre adeindfied that

N T AT e -
anch@Z@uéﬂovdeﬁmo%fs{ Flf] 1rﬁﬁb‘iltlgn LTIE celﬂ%%lg&%?or(l L(;J[?) greater than

compari son, nonocl onal anti bodi es BVD2
50%iab e corcantratioh af AUM. ﬁl’g‘ennhl@m#’mmm))f shredle MDB@pﬁm(leEFabs was
t #MAB215, abl e t ul Ly, in: it TFs
not Eingr BoHERofp. CHETANG T dFiah F95C: BrRRHShofulf ity hvid not be

achfdvdd MaERLIOSHisbR, Iﬂéﬁd)c\l@nél‘ %Hﬁ!ibcﬁ\# B8bVBIT] 1t @1 @oécibntc@ﬁPharm
TF-1 proliferation as,s%%t I nst ead of addi ng) puri f

ingpny §HSOAhamh MARBRAS (RSRDx By steres; TRHMAEZ1S) avere ablo to fully in-
hlbﬁﬁﬁgegg@% nt .0f 5637 cells (DSMZ No. ACC 35) that

19/% human GW CSF i nto the nedi um was used.

Additionaldy, dﬁﬁﬁn%&ﬁ“pm@ﬁ)%@fzvamdcmﬁ&g toheativef vggin GFM-CSF was
reconbi nant human GwW CSF wi t h gli fferent_djlutions o{)
testefén thedhE -3 prlifptatign essay- Instegs of rding pyrpisd human repembinant GM-

csﬁ?&tﬂéﬂ%ﬂ%ﬁg \ {n#ﬁﬁ%gé%%elﬁftﬁsw mﬁmch%ﬁﬁgr seB¥te native

re- incubation supernatant wt
huraant GMlﬂ]ﬁmn@\/t}ﬁSHed?aﬂn WARE863 Fram a d@@%ﬁnset hweve comparing the

bi n ive ftot el
c1165 GE KBAMDLPh EaR i oM 65f geni Sfyions 9¢ Hecofigpermatant i
wa§9é'f91"i‘ﬁlﬁgﬁ ifhai ﬁletIH@dlﬁfﬁp&f kTR ~ Wi P! SCRHRE Haffan IVRAOSF. By pre-
CSF. MORD3684 and MOR03682 thus binds to native

1nchba’mn GIHIBSE 63 FabupenGtaOREBH 2antishumarn tGMeE€ SE dFan MOIRO3682 or

ke LT e SSRGS ML P TR ke s

the |v'i'z&ﬁl@t§d>f%ll§d@b RaluRed Edrhpatably s ehOwith@ecomblinant human
el l s a supernatant of trans- fected HEK293 cells that

G%Q@FetMQMBé%@’énMQB@%@@ thusCcomds rfponative hempyP¥SSF. Fab

25 TF- rollferated in the presence of
M &%@ E—ES& ﬁc’g ‘'supernatant but not in the

Adgitieasing @h@éro%@&tﬁ&ty&ﬁtmédamﬁmbted ifitHeZPI3-1 proliferation
cells. From a dose respons

assay. Instead of adding purified human GM CSF to the TF-1 cells a supernatant of trans-
fected HEK293 cells that secrete recombinant macaca GM-CSF into the medium was
used.

TF-1 cells proliferated in the presence of macaca GM-CSF containing supernatant but not
in the presence of supernatant from untransfected HEK293 cells. From a dose response
curve comparing the effect of recombinant human GM-CSF with different dilutions of the
HEK-293 medium it was determined that the medium of the transfected cells contained
~2ug/ml macaca GM-CSF. By preincubation of the macaca GM-CSF supernatant with
anti-human GM-CSF Fab MOR03682 or MOR03684 the binding of macaca GM-CSF to

the TF-1 cells was blocked so that the viability of cells was significantly reduced.
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curve conparing the effect of reconbi nant human GVt CSF

with different dilutions of the HEK-293 nediumit was
wodetsneidned t hat the nedi um of the transfect e®@CTHPRE6/004696

contai ned -2g/m nmacaca GVt CSF. By preincubation of

the macaca GVt CSF supernatant with 30 anti-human

GVt CSF Fab MOR03682 or MOR03684 the binding of macaca

GWCSF to the TF-1 cells was bl ocked so that the

viability of cells was si grn"ﬁ‘cant ly reduced. WO

2 MR 0R6L 0946 MRR3

M%’g%&%ﬂ (t?hus aéje%g%rglgé fgrzeéagﬁs\sléea\%mﬁﬁ] rmcaggg%%rg\é “CSF. Fab
MORGBI2HORB3OL Besteddn tos agsegt ed in this assay. C.

Bl ocki ng of GW CSF binding to the Gw CSF receptor

al pha by anti-hGWCSF 5 Fabs In order to test binding
C. BlodRMdof GNM-GSF %Hdnﬁgrtf) [ GMRE‘@ﬁ yeckpedt Hipha'BF SRENGM-CSF

al pha “chain the cDNA"was cloned into an expression
Fab®ctor and stably transfected into CHO Kl cells (DSMZ

Al t bI CHO K1 celd, I
In %65 GLeh bifding AIURECSE 4F 4 R iias Gitgstf MG I recgpior alpha
cha@th% INAhaN LGB (b GPfexprReaph QEctal Albstebla thansfeet¥danto CHO-
accessi on nunber M54445) was cl oned by RT-PCR

Klcebnd?3Me ACGrhIRNA i solated from1 x | 0e7 TF-1 cells
using the RNeasy kit from Q agen (Hi | den, Gernany).
Reverse transcription was per- forned with the

1@@%@ CHOHK ¢edlilivg expredsing hﬁ»@ﬂﬂ Ghajrﬁ)fbthe QMTIB&T receptor
G S X Oy I ———

M6%%%£A#%&A&A%Rt c %J&%GT m RNA 1solated fro from ] 1x10e7 TF-1 cells

usi@ ﬁh@ﬁaas%mmigﬁrmamﬁmmmﬁ@tmas per-

ctio i el ded roduct -1250
forfgeg gathaie SPpHaR R BLIRRE Bodem TR (MG Al GM-CSF-receptor
alpﬁii HAPEDNATREs ¥R %ﬁfpﬁﬁ@ﬂ' u!ﬁﬁg 7103 foﬂ@@h‘&%rﬂrﬁé‘r

(I'nvitrogen, Pais- [ey, %est ed with the same
5" Sh@Rasplusis: g7 TWTGG@@E@%CQﬂG% gL TUeTEACAAGCC
Cflnd PCR product, the fragnments were |igated and
ransfornmed by el ectroporation into E.coli DH OB

3% OE‘HGSRaCAUCE@TCCAmmAGGTdQNTT TCedTTHACGGTC.
&gr ati on of pI asmd DNA a sequenci ng. Cor
Thq:|P

geacheipnes 4)WWCCSIERAIZB%B Whish #endigeskd ‘MIMEcoRI and
Barlnﬁ'i] %I@w E%%lMR)L%)%e eﬁﬁx%gstx@ﬁ v@t@p&ﬁ%.l(ﬂ (Invitrogen, Pais-

ley, UK) was digested with the same enzymes. After purification of the digested vector

and PCR product, the fragments were ligated and transformed by electroporation into
E.coli DH10B cells. Correct clones were identified after preparation of plasmid DNA and
sequencing. Correct clones (pcDNA3.1(+)-GM-CSFRalpha) contained the full length
human GM-CSF receptor alpha cDNA.

CHO-K1 cells were grown according to the provider’s protocol (DSZM, Braunschweig,
Germany; DSMZ No. ACC 110). For transfection cells were grown to 80% confluence in
a 6-well plate and incubated with 5ug DNA of pcDNA3.1(+)-GM-CSFRalpha mixed
with 10ul of the Lipofectamine 2000 reagent (Invitrogen). After 48h cells were fed with
1mg/ml G418 (Gibco) and after another 24h medium was replaced with such containing
2mg/ml G418. After two weeks single cells were seeded into wells of a 96-well culture

dish. Single clones were grown up and 5x10° cells of each clone were tested for GM-
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CHO- KI cells were grown according to the provider's
prot ocol (DSZM Braunschweig, Germany; DSMZ No. ACC
WO20®)12280r transfection cells were grown to 88@d/EP2006/004696

confluence in a 6-well plate and incubated with 5g

DNA of pcDNA3. 1(+)- G\ CSFRal pha m xed wth 101 of the

Li pof ectam ne 2000 reagent (lnvitrogen). After 48h

cells were fed with 30 1 ny/ 418 (G bco) and after
anot her 24h medi um was replaced wi th such contai ni ng

CSERGpHa i‘&sioﬁ\fbgfggA(tSV@ndl@ﬁK gsifi RlrMe I@GINMABI006 $ERsEdon Inter-

into wells of a 96-well culture dish. Single clones
natigeale TgmewnlauGAdras Bimaysantibpdy abp conesntigtion of vieygm! and (R-PE-

MRS, G R R SO0 g 8 00 o

lutib8.G PYINRED Q8 d (sebaidaep antibuideds- weratiheubated withekaibells f6A)1h sequen-

~as primary antibody at a concentration of 1 .g/nl and

tial yrwhie cpli§ wareptipsheq I BALS tster (BBP, 3%bG3bbetyeen these steps. Fluo-
D an ) . t.j : i i

s P YRR EGAROmA U P G0 A4 st

(Béchm Biekinsod)or | h sequen 5 tially, while cells were

Amppigge chmgp anpluabsioRe SHOIMAGH 1 skt Hgsst mefizg fuores-
> L . .
cenbrl]rét&}l?sﬁ?g n%\. ﬁ%ﬁ%ﬁgﬁ%ﬁzécgﬁc@vﬁ%:mﬂ Pae S YB 1 §Mwds BR%drBlined for

ones anal yzed cl one
CHCHOMR&HA (Figs6dwed t he hi ghest nedian fluores- cent
intensity. A nmedian fluorescence value (ML val ue) of
157 was determned for 1 o CHO GVRa# 11 (Fig. 6) FACS
FAaERaMBsE &f GIRVCSPRiRERE 10 3hd GMITSFY: BIpRERkPressed on CHO-
—al pha expréssed on CHO  Prior to adding to
GMRaAId; anti bodi es at increasing concentrations (0.1 to

.100 ., 1@/ .15. CO= . t i ot

PPl Ml Fro h oL SR AP BRI AR g ver

co-frRbatedn nwith RTbioAhylagtiai rGMeSSRer €0.5pp/Mmel) medh i NFAGMd buffer
bottom 96-wel | culture plates (Nalge Nunc) with 1- 5 x

(PBYYBY%EBYNalN£;0546) for 39mimaRBHO GVRa#11 cel | s were

AR ol  pAFOSE RS r0n vi
5 xt 1GR9 peewbitd 2aDOES WHO-GEBk# FAGsbudr eakienald inaiftil of the anti-
R B B SER CAT ARLE, 4 B LN e e
washed Whck iggptﬁ)vblmff.l(@g Ilﬁlffé‘zgn ahd ARG URAI WD LR phcoctRhiis labeled

were was ce wt buffer, resuspended in
streptavidin (BD Biosciences Pharmingen) which has been diluted 1:400 in FACS buffer.

After 1h incubation at 4°C cells were washed twice with FACS buffer, resuspended in
100p1 of FACS buffer and binding of biotinylated GM-CSF was measured via FL2 fluo-
rescence intensity of cells in FACScalibur (Becton Dickinson). ICsp values were deter-
mined from the dose response curves obtained using GraphPad Prism v3.03 software ap-
plying a non-linear regression curve fit.

Fab antibodies MOR03682, MOR03684 and MOR03929 showed significant inhibition of
GM-CSF binding to the cell surface expressed GM-CSF receptor alpha.
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100l of FACS buffer and binding of biotinylated GwW CSF
was nmeasured via FL2 fluo- rescence intensity of cells
woi2neAAZ38eal | bur (Becton Di ckinson). |1 C50 val u@STHEPR@6/004696

deter 25 mned fromthe dose response curves obtai ned
usi ng GraphPad Prismv3.03 software ap- plying a
non-1linear regression curve fit. Fab anti bodies
MOR03682, MOR03684 and MOR03929 showed signifi cant
i nhibition of GwWCSF bi ndirfg'to the cell surface

eg.s 7 .
xR S bl plur RGOSR Rb ], HEDWRY O oT COR cas
setie sel ected Fab by stepw se exchange of CDR cas-

settes A. Generation of affinity maturation Fab
l'ibraries and pannings 5 In order to increase the
A. @Eflél@'ﬂ'&ﬁi o?'?l@ﬁﬁl'i‘f‘hﬁtﬁﬂftibnal@éﬂ HbltaYle@fanﬂgﬁnﬂm - GV CSF

b fragnments ‘¢l ones MORO3 and MOR03929

In onécretosmrp@cttbejaﬁfmﬂafamd nnhlbltmtaahm efrthe anti-GMrGSF Fab fragments

b hsSHE LIRS VRS S PuR5RELD i .

In th¥4 fe@@ﬂ@a@m{ rédions WeR4optinigyd By c@ésette AWabeneske Asi8P Gnucleotide
anal ysis re- veal ed no sequence honol oag betmeen t he

direcismytagenrsis ﬁhét@.ekp&neéﬁl al9%; d¥aey drshl yO@. Swiuragn analysis re-

v o R NP RS RO RSy srteco

Tabl&12a fldl owi ﬁ@videl efid wixdaDRI pasidehsequemdesclor theegarental clones
Fab optim zation. Fab fragnments from expression
MQRR368 >W§FWM@RW re cloned into a phagenid

vV : ~ t g

1o 05 30D LS5Ol RGN DL SRl £ tgmens

fromaeggplrafks)xohhe:cmar]ﬁﬂORﬂ’H@éﬁ?;al\zﬁH Stere (ahmedu hisigen plvgebod wector (US
Fa i brary wa enerate t L- CDR3 ., of .

67553y Y M et S e et e e oigh e iy and ot

cac}r% a!rérﬁg]tpa@,gal n CDR3 sequences. In a sec- ond
brar e HCDR2 region was replaced by a repertoire

Firssf omenphagle dntibodyeBaty libtagy was gbR2ated quherecths L-ODRE of edchyparental

TS5 b7 b LI G BERTRIEh B EPIRL AL s

ond hﬁx\w ﬁi&ﬁ@m@h@g@ﬁ w&F&be@@yeadre@sn@ie@ of i diial heavy chain
Exanple 1A Both braries of MOR03684 and

CDi2regegreser e pool ed and both H-CDR2 libraries
Affinity maturation libraries were generated by transforming the diversified clones into E.

coli TOP10F’ (Invitrogen). Phages were prepared as described in Example 1A. Both L-
CDR3 libraries of MOR03684 and MOR03682 were pooled and both H-CDR2 libraries
derived from MOR03684 and MOR03682 were pooled, while the L-CDR3 and H-CDR2
libraries derived from MOR03929 were kept separately during the selection procedure.

Pannings were performed on biotinylated GM-CSF in solution for three rounds essentially

as described in Example1B and applying more stringent selection conditions.

B. Electrochemiluminescene (BioVeris) based binding analysis for detection of im-
proved GM-CSF binding Fab in lysates

For the detection of GM-CSF binding Fab antibodies in E. coli lysates (BEL extracts),
binding was analyzed in the BioVeris M-384 SERIES® Workstation (BioVeris Europe,
Witney, Oxforfshire, UK) essentially as described in Example 2B.
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derived from MOR03684 and MOR0O3682 were pool ed, while
the L-CDR3 and HCDR2 |Ilibraries derived from MOR03929
wowered2kwpt separately during the sel ection pr @CEHRR@6/004696
25 Panni ngs were perforned on biotinylated GMCSF in
solution for three rounds essentially as described in
Exanple I B and applying nore stringent selection
conditions. B. Electrocheni|um nescene (BioVeris)
based bi ndi ng anal ysis for -d8t-ection of im proved

Pk iEe S ECE Tl el SflriRa ihasAbickR (fSHEHY ihgflement by
sohetidnr apﬁlﬂ)nmn hitratiom SEAs Haereel ez @l 2005) hed Bardader plasnhdi88tonance
SERI ES( r r k ?tlon (Bi oVeris Europe, Wtney,
l%ﬂﬁ?ﬁ@ %ﬁb essentially as described in Exanple
26. WO 2006/ 122797 PCT/ EP2006/ 004696 -48 Fabs with
t he hi ghest ECL values were purified and subjected to
C. X#dldpm'ngy)f impeoved v (LEGDR3pivithi impreved ViHb(HECPR2)

ration (SET, epel.. et al, 2005) and su
Foryp yehérimmhsCtsaine O SR by Sjdep @t ARmiAHH of-CDR2 and L-CDR3
fror?f Iﬁhﬁ%dﬂga&f whiEHrV%/r%CHe\ﬁkre& lrdaPaR sakhd Pateiiil QYR \Vé‘ie combined,
For a further inprovenment of affinit

becauastetpen eastal high prqhabﬂ@ﬂthat tireombinatiorcwrgld lﬁ@%m a further gain of

afﬁg%% K.ged I:taatis &ﬁg Cé;c 1erreg ak Lése ?ﬁlg{l g%\/\g:@g%ﬁr]ﬁhp Bfo%@&d?}l: called
X-dMrihd@ bids! elp)ShE(h &r Hildeds matrwefwdeerm chel ;eﬁﬂltﬁlcclale MOR03929

further gain of _affinity n et al chi er
as Rabs ayith impyoeed affiajiics tweas ) it en&@ fromhqth ﬁpﬁ%a‘i@ﬁ?é‘nd the L-CDR3

o 5 M SR S0 0L g A LA e

fromrth DV@ldRafdptlmlzed&kmoE tlene tetht iH-CERX-optimized hcdeptor clone
H CDR2 and the L-CDR3 library. This was acconpli shed
by transferring whole Iight chains (XbaUSphl fragnent)
fromthe L-CDR3-optim zed donor clone to the
H CDR2- opti m zed acceptor clone. 15 Table 3: X-cloning
conbi nat i ons AfflTahly& Pﬁpdovm contbingtignsnt al VH donor

4.0 0 AOEOA-D-O-0

VL dener—aftefr—X—etontng—MORO4287 MORGE
Tty [mptoved Pab<
MORO42:2taMOR04 35¢donor VL donor
after X-cloning
MORO04287 MORO04350
MOR03929 MORO04290 MORO04354
x { MOR04302
MOR04252 MORO04357
MORO03682 MOQOR04283 x | MOR04297 MORO04342

For the resulting 4 Fabs the VL and VH was sequenced to confirm transfer of the correct
VL to the respective H-CDR2 improved vector backbone. Table 2a and 2b show the VH
and VL protein sequences of all derivatives of MOR03929 and 3682, which are listed in

table 3.

D. Determination of picomolar affinities using Solution Equilibrium Titra-
tion (SET) and surface plasmon resonance (Biacore)
For Kp determination, monomer fractions (at least 90% monomer content, analyzed by

analytical SEC; Superdex75, Amersham Pharmacia) of Fab were used. Electrochemilu-
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X MOR04302 MOR04252 MOR04357 MOR03682 MOR04283 x
MOR04297 MOR04342 For the resulting 4 Fabs the VL and
wovhonag79sequenced to confirmtransfer of the ®OTHEPLI06/004696
VL to the respective H CDR2 i nproved vector backbone.

Tabl e 2a and 2b show the VH 20 and VL protein
sequences of all derivatives of MOR03929 and 3682,
which are listed in table 3. D. Determ nation of

pi conol ar affinities usi ng -441- ution EquilibriumTitra-

mmﬁgi'en%@% ?%g y%ﬁc(%ﬁé'ﬁl%? Q:% r ac ons &ﬁh %98[1?‘ Oé'%@f re basi-

allZWf&?ﬁeﬁ%tdﬁstmb@By )Ha&ﬂelbb’t alarTZOQﬁt i @bn$ba®; amount of Fab was
erdex75, Anmer sham Phar maci a) Fab were used.

equélh;@tteﬁ Féfte mffeaermozw@amgm@vnﬂcﬁr/ @béms)/ plohegen GMASF (Lewu-
corl S50 PR O HEDTS ARSI o pram

netxlaeb"eﬁid’sr (‘MGQ%SS@@delheﬂ)yha’l) kHaé Bl - t@tTMa(BlpVZEQEmdpe Witney, Ox-
tant anoun equi | j brat

forighirg, d/lehtabeled e@%@w&ﬁéﬁ(z@wwa)swaw dgft iaasi incuppted for 1530
mu-{]I q%{xt@@% E%e S hﬁbo%ﬁ{i Yab Qffas (?laﬂhhgd’ &t BOL detection

ystems coupled to paramag 5 netic

usutgéals#{s/ SERIZSH 3$ﬂraapilyatm (BioVerByiimbpe)and BV-t agTM
i overis Ox- forf led ... .
o e S o or 9k, e e B bt g Coptoriam
ShlfftQ{)S&ﬁ haggduﬁngwdete‘iqggequent l'y, the concentration of

n

oun Fab was quantified via ECL detection wusing a
M SERIES(r) 384 anal yzer (BioVeris Europe). In
or dance

R ARH G b LE rlruB g Y8 ces i

are BRASE irfitabley detection. Using the assay conditions
descri bed above affinities for the Fabs were
deternmi ned, which are shown in table 4. 15

A R SPROR G SHE BARLAEL o 1501 D GRS St i

wa;dgdméd withf a déx&&yRiﬂ ~+100RY i recomhbinantdrun@ad GB-CSF (Peprotech) in 10
te
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136 mM Nad , .

m\KIERCID prd NafHP 0. 01, DOBMGHaFEN TE0Tins QA fécween 20 was used as

running buffer. Fab was applied in concentration series of 6.3 — 200 nM at a flow rate of
20 pl/min. Association phase was set to 60 s and dissociation phase to 120 s (parental) or
up to 600 s (affinity optimized). In order to monitor dissociation phase over a longer pe-
riod, the following conditions, basically according to Drake et al., (2004) were used: Fab
was applied in a single concentration of 200 nM; flow rate was set to 100 pl/min and dis-
sociation phase to 6000 - 18.000 s. On the basis of the off-rates determined under these

assay conditions affinities for the Fabs were estimated, which are shown in table 4.
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shown in table 4. WO 2 de’97 PCT/ 06/ 004696
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deternmi ned by Biacore and solution equilib- rium
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4252 55 6
4290 122 11.1
4350 19 1.1
4354 21 2.8
4357 7 0.4
3682 nd 11406
4283 nd 113
4297 nd 49.2
4342 nd 4.9

E. Determination of affinities to rat GM-CSF using Solution Equilibrium Titra-
tion (SET)

Affinity determination to rat GM-CSF was done essentially as described in Example 4D
using rat-GM-CSF (Peprotech) as analyte in solution instead of human GM-CSF. Affini-
ties were calculated according to Haenel ef al (2005). In this assay affinity of Fab
MOR04357 to rat GM-CSF was determined to be KD = 1.0 nM.
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theoretically needed to block 50% of the GW CSF, thus
setting alimt for determ nation of |C50 values. B.

I nhi bition of GwW CSF dependent proliferation of TF-1

by anti-hGw CSF 10 Fabs using human Gw CSF TF-1
proliferation assay was peré%rmad as described in
Exanple 3B. Fab with inproved affinities and the

. parental_ Fab wel| | as oclonal .reference 1gGs .
This, sy SRRltGREl Sl t%ﬂar-'e_"ggwe?lgé@s@ S ALY a%wéon and X-
clon%%ﬁ%g&é?ﬁ PNISESE H{)}gfl;i‘/in b3 RRAGNHECRE r@egm?%apéliamnd therefore

software applying-a non-linear regression curve
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to block 50% of the GM-CSF, thus setting a limit for determination of 1Cs values.

B. Inhibition of GM-CSF dependent proliferation of TF-1 by anti-hGM-CSF
Fabs using human GM-CSF
TF-1 proliferation assay was performed as described in Example 3B. Fab with improved
affinities and the parental Fabs as well as monoclonal reference IgGs were analyzed. ICs
values were determined from the dose response curves obtained using GraphPad Prism
v3.03 software applying a non-linear regression curve fit. Table 6 summarizes the ICs

values obtained in these assays.

Table 6: ICsq values of anti-hGM-CSF Fabs and control IgGs in TF-1 proliferation assay
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tency of BVD2-21 C 11 and Mab215 15 Exanpl e 6:

Conversion of MOR04357 to human I gGL format A Gene
wogepie/me®at i on of Fab DNA sequences for expres®COHEPRIVG/004696

manmal i an expression systens. 20 To optim ze DNA of

the VH and VL of MOR04357 for manmal i an gene

expression (e.g. changing cqgon usage, GC content,

etc.) CGeneOptimnm zerTM software from Geneart (Regens-
In arfotitey setGefr exposimemadCg valuesdd theo THEf probifesatiin assay wieredktermined for

the parenial Sah MOR RIS U6 1 G DR MRy AR R BRHP it 1 ORDY297 and the
PCR. . . . ; M
BT FEBORASE TRV YA PORA DGR SR e
spective VH sequence, while SEQ ID NO 57 shows the

respective V e ) 06/,122797

Tablp o fpBeiey %‘%&'@W%F 5.3"‘8%:1"0}?1‘% 'ﬁd”%lfjtzeff‘ 18" #P58¥4357 into
human 1g@ format and 1g@ expression In order to
express full length | noglobulin (lg), variable

domai nMORgKen} s d842 he |gend283opt i|m #4387 heavy 368%) and

i ght phathrs{V—were—subelgned—from-the pPER-Seri 1
vect or ECsokPMBy bl gga) [nt d 2R3 t e E)%;H( Zfﬁbq:@o

vect or —sertTes—tor tumam tgG - Codon-optT m zed VA of

MOR04357 was isol ated from 055906pPCR- Scri pt via

Nhel | Bl pl digestion and in- serted into

rpk I i . . .

oS0 O RS B oS BONLAD 308, oty aer i
matratie @dnBclbningnsF@ntexaragiep VIORM4358s MOR04350, MOR04354 show

expression plasmd was terne Mor ph2
>20(h9cf$id4img‘ceé'.olﬁ‘@maelﬁ% FemRRIsd do Q)EeqfoParﬁmbg@%&/é&é’ 3y exceed the po-

' rpd M EMR07PCR- Scri pt via Nhel | Hpal
“”“C%?’giésu o%féaﬁld [ nsgptgg into pMrph2_h_Iglanbda2

master vector cut with the sane restriction enzynes.

This vector al- ready contained a human | anbda

constant region. The resulting expression plasnd was
ExalnPld&ACHMerbioh B MORBAI Y R himan 18G 1 ¥orthat Tr ansi ent

pression and Purification of Human |1 gG Eukaryotic
HKB 11 cells were transfected with an equi nol ar anount

-l BN T 8 OB o s

systélay,s post transfection. After adjusting the pH of the
supernatant to 8.0 and sterile filtration, the
solution was subjected to standard protein A affinity
chr omat ography (rProtei nA FF or MabSel ect i

To optimize DNA of the VH and VL of MOR04357 for mammalian gene expression (e.g.

~—+

changing codon usage, GC content, etc.) GeneOptimizer™ software from Geneart (Regens-
burg, Germany ) was utilized to define such optimized VH and VL DNA sequences, which
were gene synthesized at Geneart (Regensburg, Germany) and cloned into pPCR-Script vec-
tors yielding 055906pPCR-Script and 055907pPCR-Script . SEQ ID NO: 48 shows the re-
spective VH sequence, while SEQ ID NO: 57 shows the respective VL sequence.
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20 SURE, GE Healthcare). Buffer exchange was perforned
to 1 x Dul bcecco's PBS (pH 7,2, Invitrogen) and
woampllze®w’were sterile filtered (0,2 n). MORO4BET/HPQ@/004696
was di al ysed against 1 x Dul bcecco's PBS (pH 6, 5,
Invitrogen). Purity of 1gG was anal ysed under
denaturing, re- ducing condi%s’pns i n SDS- PAGE or by
usi ng Agil ent Bi oAnal yzer and in native state by SE-
B. Cldniiig oPBalDMORBD4357 ind¢ humaoflgGildonmhtandigG hexpression
using Solution EquilibriumTitration (SET) For KD
determ nati on, nononer fractions (at |east 90% nononer

In orﬁggg%g@hﬁ%ﬁﬁ%ﬁ%@%@ﬁ@a{ggﬁg dOSITlljglgr aeg)r(n76§1ts of the gene
optirgiggg %E%ﬁ%ﬂn%ﬁﬁn ligfgﬁsﬁ‘.%ﬂfse(\ﬁﬁ%%feg,%agn?f frof th¥ pPCR-Script vectors

erm t1on a ata eval uati on were o
(ExahmdéSapinty thepthe pMIORBHAS lidg oeitbeskriey folakmmedn G lal Codon-optimized

VH GObERBEA e roiaieh Serb s SDPPCReSerd it VAGRAYA gestion and in-
serte%l gﬁ% Jﬁ?@lj{;ﬁ?%hmhg@?ﬁmﬁﬁ‘ém&%t wWithl thSEai@ festRiRhEn2Rdes. This vec-

S E. Determnation of affinities to rat _
tor alivhd3SEontsined) aSoimen gamiBquli torstantmegion.r Ehe resultingERpression plasmid

s S50, oS5 s DO B RS o MOROASST was

isolage]gﬂt EW"ﬁS@&@’@P@F@SBﬁp‘@S vanahNpbBHpM Saldébii® iaRgt eidgerted into

uman GW CSF. Af- finities were cal cul ated ,
pMoga@oh digtrgnhda2 Hinastes| vestor gt wbohy samp seskistion) agymes. e vector al-

MOR04357, 0 | ai nst.r l.ec ' . S :
readﬂ é:pg}amelqeﬁ ]l}ugxa%eq apwnsgg ?T@F%l%n. gmécg%pghr@/%ﬁgsts}/@nplasmld was
termed pMRA4ZPamb G MR 04550 _¢d.om opt i ni zed anti - human

GIVFCSF Fabs 15 A Inhibition of GwW CSF dependent

proliferation of TF-1 by anti-hGW CSF 1gGs using

human and rhesus GW CSF TF-1 proliferati on assay was

e £ [ 57 was
(g'n Zig'lg%}?g& E%R‘#?%%‘orf%?%@ran asr?ggﬁtu ro nocl onal
Eukdrebtes HRKB 1| @fs were eranstattgd edth drCsfuimalanamoufiofikg(@ heavy and light
determ ned fromthe ollos% response curves obt aj ned
chaip gxprgsipmpeateidDP- Ll aulse gweenmmﬁwm% 0m 3 to 7 days post
ioh! S/ ' blge FhdSHERTBRil#RRon, the soluti
o D% EREAE LIPS b 950 TR TG, b sluin
was Gubjeeteénd sardamhpmotah TS whromategraphyn (tPriteinAs EByor MabSelect
SUR'E, réélﬁe’alt[lgacrg)r?%dffer exchange was performed to 1 x Dulbcecco’s PBS (pH 7,2,

Invitrogen) and samples were sterile filtered (0,2 pm). MOR04357 IgG1 was dialysed against

1 x Dulbcecco’s PBS (pH 6,5, Invitrogen). Purity of IgG was analysed under denaturing, re-
ducing conditions in SDS-PAGE or by using Agilent BioAnalyzer and in native state by SE-
HPLC.

D. Determination of picomolar affinities using Solution Equilibrium Titration (SET)

For Kp determination, monomer fractions (at least 90% monomer content, analyzed by
analytical SEC; Superdex75, Amersham Pharmacia) of IgG1 were used. Electrochemilumi-
nescence (ECL) based affinity determination in solution and data evaluation were basically

performed as described by Haenel et al., 2005 and as described in Example4B. The Kp val-
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nant human GVt CSF at a concentration of 0.25 ng/m,
produced in E. coli , secondly, culture supernatant
WORN@M22BK293 whi ch have been transiently tranBCEFPeW6/004696
wi th pcDNA- huGW CSF 25 (see Exanple 3A), containing
reconbi nant human GM CSF and thirdly, culture
supernatant from HEK293 cel ks whi ch have been
transiently transfected wi th” pcDNA- macGwt CSF (see
ues A MOR0EFY7, Ig®inhgdinit igmacieodbinant GMEESE wad deteemined to be 1.1
(rhesus) GMW CSF. For TF-1 prolif- eration assays the
PMHEK293 cul ture supernatants were used as a source of
the respective GW CSF in such dilutions that TF-1
cells showed a simlar proliferation as conpared to
prolifera 30 tion given at the defined concentration

of _0.25 ng(/mM ified rec i t.h GW.CSE,., . . .
Eyr Befeminatipteofadfipicies tp raf GV (hsjai SREGp Hgpbeum Titration
(gg&and control 1gG in TF-1 proliferation assay WO

/ 122797 PCT/ EP2006/ 004696 -57 IC50 (PM hunman

hu . . F i .
PP AR s ol R0 B
4D :\ﬁb&hﬁg-mcﬂ-‘ Mrd&é&lﬁ aBxpealyterantolaémpinstend of dhuitap GM-CSF.  Af-
large 1 nprovenents . ' d.i f
e P8 GHCEd T dne A FAROR 1D A (0RhoF B Bpolii o he MOR4357
] i t130l
Ig%&?ﬁ%ﬁ%\%"%&w ol d I %?%%@&mf@c{sog& vlzglou]g‘?I conpar ed
tCo Eab MOR03929 and ex- 5 ceeds the potency of BVD2-21
Examp ﬁag‘qhz}'\@?tzeéa'aaﬁg E@rﬁﬁjﬁgﬁgaﬁlﬁéﬂﬁzrgggcl‘ﬁ?lp‘é(%tgfn%e .nti-human

GMIGSPFhps Oyt oki- nes in chronic inflammatory arthritis.
VI. Analysis of the synovial cells involved in granulo
10 cyte-nmacrophage col ony-stinul ating factor

pr qd I, i : . .
ol g £ T %ﬁ%ﬁﬁf’@ﬁ?gﬁ%&%@ﬁgﬁgt & 4F-1 by anti-hGM-CSF
Necr ofEGs siwd Ramahphd rhisunGMHESFL46, 3365- 3371

Babi or, B. (2000). Phagocytes and oxi dative stress. Am
J Med 109, 33-44.

TF-1 proliferation assay was performed as described in Example 3B. MOR04357 was ana-

lyzed in IgG1 format and as control monoclonal reference IgGs were analyzed. ICso values
were determined from the dose response curves obtained using GraphPad Prism v3.03 soft-
ware applying a non-linear regression curve fit. Table 8 summarizes the ICso values obtained
in these assays. Three different variants of GM-CSF were used in this assay: Firstly, recombi-
nant human GM-CSF at a concentration of 0.25 ng/ml, produced in E.coli , secondly, culture
supernatant from HEK293 which have been transiently transfected with pcDNA-huGM-CSF
(see Example 3A), containing recombinant human GM-CSF and thirdly, culture supernatant
from HEK293 cells which have been transiently transfected with pcDNA-macGM-CSF (see
Example 3A), containing recombinant macaca mulatta (thesus) GM-CSF. For TF-1 prolif-
eration assays the HEK293 culture supernatants were used as a source of the respective GM-
CSF in such dilutions that TF-1 cells showed a similar proliferation as compared to prolifera-
tion given at the defined concentration of 0.25 ng/ml purified recombinant human GM-CSF

produced in E.coli.

Table 8: ICsp values of MOR04357 IgG and control IgGs in TF-1 proliferation assay
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G anul ocyt e- macr ophage col ony-stinmulating factor in

wonrbheuw2eoi d synovi al effusions. J din | nvest PBBEP2006/004696
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Kaneko, F., Nakano,J., Kato,H., Horiuchi,T., and 40
Ohta, K. (2002). Attenuation_gh_airway

hyperresponsi veness in a nurine asthma nodel by
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K., Pinz-Sweeney S., BriorfebAMMS Burton D.R, Barbas
C.F. 3rd. (1995). CDR wal ki ng nutagenesis for the
affinity maturati on of a potent human anti-H V-1

B ETRL AT EONE N —
a\%l?éln b}nMng(r%@%)thaﬂsfsbsdlﬁﬂtfdnﬂﬁurﬁﬁggmm wiierdi® 88id isolated human

e matrix netall oproteinase and TI MP-1 production by .

dnhmamné anfgbcaiymr&umt@nakﬁwm algeéeqfs'ﬁablarﬁa tg blogk pratergction of 0.5

b e R 95 Y, R SRR SRl A7 e S RSB Ry grpressed on

aBelY TR THOULGH261ls b4t @Badd §03%6 uhdeAthei fbﬂbﬁtr@dcdﬁditanlso(a) the con-
humani zed ant i bod)ém?r functional fragnent thereo
ceBkpianseirsgichhuman rfg%l"hrq@r:mrr ﬁ‘g’h? &hAIB FxPIated; an said CHO-K1 cells

is B Qﬂﬁiafr h& e @éﬁ@ IEM g@ﬁ n UM | Fnr]'ev?,' Gk eﬂéﬁ’e{ éiaﬁge)gw?@@d on about

Uranr zed ant ragnent ther
Jxd4 08 EHO-GMR b1 lbcbabkskandw(be tizec taneentodtiof. & saigl isblatedniman or human-

iratod o funcisael ToRDER BRSPICE BN SHEapnd ULt ouEize 029

riéﬂﬂ?ﬁuﬁqgﬁ Amldsing 'I‘Pof‘ didlife@aton hsshy W &P least five-fold lower ICsg
centration of said human GM CSF receptor al pha chain

vakysrtbars redlerencesantidody-BVDP2-2ECls 10 is sinilar to the
concentration of human GW CSF receptor al pha chain

expressed on about 2x105 CHO GVRa#1l cells, and (b)
SRR PO b P babo! 8 R B e BB gemprising

aévgérm)indﬁ{gdr %idn) thﬁtolsrb%éélﬁ@|fb121‘i3uxﬂan?@MJﬂIﬂmeHé%Iﬂ@a1d isolated human

ina proliferation assay with an at |east
drihumanizied andbrsty ardBoctional fragmend theredfds able i) deblagkdgteraction of 0.5

A N 1T A o ——

about 2x10° CHO-K1 cells by at least 50% under the following conditions: (a) the con-
centration of said human GM-CSF receptor alpha chain expressed on said CHO-K1 cells
is similar to the concentration of human GM-CSF receptor alpha chain expressed on about
2x10° CHO-GMRa#11 cells, and (b) the concentration of said isolated human or human-
ized antibody or functional fragment thereof is about 5Sug/ml; and'(ii) to neutralize 0.25
ng/ml human GM-CSF in a TF-1 proliferation assay with an at least five-fold lower ICso
value than reference antibody MAB215.

. An isolated human or humanized antibody or functional fragment thereof comprising an

antigen-binding region that is specific for human GM-CSF, wherein said isolated human
or humanized antibody or functional fragment thereof is able (i) to block interaction of 0.5
ug/ml human GM-CSF with the alpha chain of human GM-CSF receptor expressed on
about 2x10° CHO-K1 cells by at least 50% under the following conditions: (a) the con-



10

15

20

25

30

antigen-binding region that is specific for human
GW CSF, wherein said isolated human or humani zed

woanme/ By or functional fragnent thereof is aBC&EPRI06HOGIGI6

bl ock interaction of 0.5 pg/mM human GWCSF with the

al pha chain of human GMt CSF recept or expressed on 20

about 2x105 CHO- K1 cells by_g¢ _|east 50% under the

followi ng conditions: (a) the con- centration of said
centregion@fs@igrhuneane GIMHCSH rebeptathalpla ehain expressed onssaidlCHO-K1 cells
.CHO.Kl cells is simlar to oncent ration of human
e B eppesntaRphal it OMIGSESEERS Felbgtei cxPraLd on about
265 EfREMRaAl | R1ls 20 GPihe! ddAcE&AREBAOE BhidGBolafed SRinthn or human-

S, ;
i sol ated human or human-"i zed anti body or functi onal

ifedzantidady ohfurstibnalsfragient therpofois raboutaduee/mli gnd Gi) to neutralize 0.25

neutraliz 25 /. GVt CSE. i E-

gl e G SR, PR hrollRon B itk Ju e dfat fagifd tower 1C
vhlveGhanVrRtesendehatibs EiEEVRABE Sadidi BWDE-2VB215. 3. An

I sol ated human or humani zed anti body or functi onal

fragnment thereof conprising an antigen-binding region
that is specific for human Gwt CSF, wherein said

. Ars sbhtedhtmamor hathanizet iamtihpdyedr furctibnalyfragménirtbereohagcording to

ragiment thereof is able.(i) to block jnteraction of .. .
el B Pharei i, e febitionel SReBR A A6 ntartive with rat
CVEESIFandsedkafs GMPCSEsed on  about 2x105 CHO K1 cells
by at | east 50% under the follow ng conditions: (a)
the con WO 2006/ 122797 PCT/ EP2006/ 004696 - 65
centration of said human GW CSF receptor al pha chain

. Aox pole¢sk biuman vaihdn@AGer| antibbdys or fiencsional fiagmenttthereof according to

oncentration.of hunan CSE receptor .,al pha chain . .
cE3Br Louhiiepaid suibomroineessiiagenl Hardl s GG Prgetive with ra
dMecseRsest thatusaanvoeEspai d i sol ated human or human-

i zed anti body or functional fragment thereof is about
5.tg/m; and (ii) to neutralize 0.25 5 ng/mM hunan
GUCSF in a TF-1 proliferation assay with an at | east

. A iseldted Huiemer hu@B@ized ntibodshan furstionanfragraent thergp£eccording to

AB215 and. BVD2- 2 11. .4. .An.isol ated human or . .
el YBHO A0 BN 9%, o O g R er RS eBisp reactive with ra
MO8 b0t thesis GWPTCSF. wherei n sai d anti body or
functional fragnent thereof is cross-reactive with rat
10 G\ CSF and/ or rhesus GWCSF. 5. An isolated human
or humani zed anti body or functional fragment thereof

. Axcisolattidnantigen-bidamngrrezionbiare antitody dr anfungtianal entibody fragment that

i%]e%gfgogﬁl(}}ugaﬁgﬁgg-§§%ha%{h%o§% iS%:lgCigo ated rh%far{:a%i (%ehﬁ/rmr.letmrfzerda gntibody or
functional fragment thereof is able (i) to block interaction of 0.5 pg/ml human GM-CSF
with the alpha chain of human GM-CSF receptor expressed on about 2x10° CHO-K1 cells
by at least 50% under the following conditions: (a) the concentration of said human GM-
CSF receptor alpha chain expressed on said CHO-K1 cells is similar to the concentration
of human GM-CSF receptor alpha chain expressed on about 2x10° CHO-GMRa#11 cells,
and (b) the concentration of said isolated human or humanized antibody or functional
fragment thereof is about Spg/ml; and (ii) to neutralize 0.25 ng/ml human GM-CSF in a
TF-1 proliferation assay with an at least five-fold lower ICsy value than reference antibody
BVD2-21Cl11.
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6. An isolated human or humani zed anti body or

functional fragnent thereof according to claim 3,
woueherie27sai d anti body or functional fragnent PCREPWH/004696

IS cross-reactive with rat GW CSF and/or rhesus

GW CSF. 20 7. An isolated antigen-binding region of an

antibody or a functional antggody fragment that is

specific for human GV CSF, wherein said isolated human

. A ishlateshantigen-dinding egion of anartiiodsAr af fuagtiensl antladydragment that

abl e a
" R ST IR A e B bR, s
fenqionasfgerhéntaberdsf me%(lﬁtdoolléﬂ:k Gietbdastiobyf 815 hgas thubfd¥% GM-CSF
under the follow ng conditions: (a) the con entratlg K1 cells

wath digialphapham abhupmndaM-C8E gepegtor smﬁaseéwa. ot gt 1ds
I
bg/Pat E@ds%%nﬁérpﬁl?efkg%@lgsdoﬁhhﬁﬁs 19 {Haecoﬁ%}ﬁl%ﬂgﬁ %ﬁ; 588 human GM-

a ch n expresse
GBIotdceptnil AphchiteiRpretdedoml $asd CHﬁr&l(da:)lstlh similar to the concentration

R BRTBB IS S ihepiBbALEa SRR eI <Er B PR {GH0-GMRa# 1 cels

9/ (‘gb the%céx'xt&e)tlohooinﬁéi& ri§d1ht88 Hindm Mﬁﬁﬁlaﬁﬂéﬁiﬁnﬁ\&ﬁ functional

TF-1 proliferation assay with an at |east
ffagvment diededfomboutd;l@/mhlamé (tihtmneusfalirze A8 rgiml bunan @F-CSF in a

PG SO0 423 ETSTAO00 O, 0 B ooy

Ntdmoysonal antibody fragment that is specific for
human GVt CSF, wherein said isolated human or humani zed
anti body or functional fragnent thereof is able (i)
to block interaction of 0.5 pg/m human GV CSF with

9. Am&ohdtghantiphaibindifig mgmnom @SEbudgcmpvt funceonal esslamlyoftagment that

.about 2 |.east, 50% under t.he

1? §PICfig ﬁcaqwmﬂ Qﬁﬁ?@i" &i}er%éa oifUBte8 hufiagy OTopuhagtiged antibody or
%&?rﬁ tﬁ&%@Pfs%l@bP BRbRLRIiMeRER6ESE e@ @gnﬂ 3uthan GM-CSF

CHOKI is simlar to the concentration

vaih meﬁlplmaépmf hainpinaGYhESH reccptoegsemswd oaRbaut mog@g{o K1 cells

5 SR U e OGRS P g 58 man v

dsm r hiﬁvﬁﬁ @Bﬁmleipﬂ:@%dt orbgidICHORA ¢ells)is E@mlar to the concentration
neutralize 0.25 nglm human GMCSF in a 10 T

qf thyman<s e COR receptoy alpharchais exprasaasken phaps 2¥<b@ oCHQv»@MRa#l I cells,

S0 @gp%d %: re&edaq H(\lgrlgtglaIon%j;%fl an an%é Be ‘9"““‘%"5/ or functional

ffapnednt areaéofamtab@ncgpgvmwmar(n) td’lﬁtutraihze Qmécmg/mrb hﬁman GM CSF in a

human CSF, where[n said |s a d
i i nselifgrasion apsay wht%ﬁalﬁa%ir nfteﬁfll @r V'fﬂgeg. pleerence anti-

Holdles'BV 822611 3heaaEqs. of 0. 5 pg/ n human GM CSF

10. An isolated antigen-binding region that is specific for human GM-CSF, which comprises
an H-CDR3 region depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 49, 50,
51 or 52.

11. An isolated antigen-binding region according to claim 10, further comprising an H-CDR2
region depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 49, 50, 51 or 52.
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with the al pha chain of human GW CSF recept or
expressed on about 2x105 CHO Kl cells by at |east 50%

wounwéar2vhe foll ow ng conditions: (a) the conc®QTHERRI06/04696

12.

13.

14. Apip

15.

16.

17.

18.

19.

of said human GW CSF receptor al pha chain expressed
on said CHO- K1 cells is simlar to the concentration
of human GVt CSF receptor alp chai n expressed on
about 2x105 CHO GVRa#l 1 celt's] 20 and (b) the

A‘iﬁ@&lﬁfétdraﬁhg&{lbihﬁlr%&'eélohsa@b@tﬁﬁié tb mmm ar, fdfrlthmmbmpﬁsmg an H-CDR1
ant i body functional fragne hereof is abo

regiopl Mplctad@ $EQ)IDNOn & Uit 12all ,zlé ®5,2135 Ad/ H, lﬁu%ﬁ%iﬁ cdpor 52.
ina TF-|I proliferation assay with an at | east
five-fold | ower 1C50 val ue than reference anti- bodies

BVD2: 21 C 11 and..MAB215. 25 t : :
AThROIGA. BRYesnti it shop rgport e Boghil a2 Sfhish sqpprises @ variable
h@%@&m wpied @0BBQ EENO:an, R ODR34/ egi &) 1de, Clt9ed0449 50, 51 or
SEQ I D NO 11, 12, 13, 14, 15 16, 17, 18, 19, 20, 49,

580, 51 or 52. 11. An isolated anti gen-bi ndi ng region
according to claim 10, further conprising an H CDR2

30 region depicted in SEQID NGO 11, 12, 13, 14, 15,

18, 1 0, 49, 50,.51 of 52.. WO 2006/1227
cirplBhsRieat iRt regn B2t in3pahe S SRS Sifonycomorises
aﬁqgt:@ma&gwnddepﬂ:té@mcsmmmo Burades, 3:4;@15{5&37/93&;139 40 58, 59,
H CDR1 région depicted in SEQID NO 11, 12, 13, 14,

60%r 616, 17, 18, 19, 20, 49, 50, 51 or 52. 13. An
I sol at ed antigen-binding region according to claim 12,
whi ch conprises a variable 5 heavy chain depicted in

Apisolgiedpntiegbindyie Raiorciseatie GRS gy ikan L-COR2

map, 3FVBESES, 36 TRICHITA0| S&59, 6Mor 61.
ré@%ﬁoﬁgﬁféeﬁﬁﬁﬁgqquemn 2O 1D RO 31, 55 s ag "

35, 36, 37 38, 39 40, 58, 59, 10 60 or 61. 15. An
i sol ated anti gen-bi nding regi on according to claim 14,
A(rursbl’aeﬁrd aigpnbiiding wegidn ORRling tgilaim s puchedcomprSEg an L-CDR1

TN W WU AT W e ey e

according to claim 15, further conprising an L-CDRI
region depicted in SEQ ID NO 31, 32, 33, 34, 35, 36,

A isobhled %gtl%e410bxn§i%§| %ﬁxon@%c@f uﬁg1 to lﬁiim% '»ﬂ%hﬁ&ﬁﬁ‘xpﬁses a variable

anti gen- bi'n Ing re accor to clai m

lipheplidis depieted au SEQI I® NO: §iht 32 B3j 3\4 dépi 3@d3s, r39s1£09 58059, 60 or 61.
NGO 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 58, 59, 60

or 61. 20

An isolated antigen-binding region that is specific for human GM-CSF, which comprises a
heavy chain amino acid sequence having at least 60 percent sequence identity in the CDR
regions with the CDR regions depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 49, 50, 51 or 52.

An isolated antigen-binding region that is specific for human GM-CSF, which comprises a
light chain amino acid sequence having at least 60 percent sequence identity in the CDR
regions with the CDR regions depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36, 37, 38, 39,
40, 58, 59, 60 or 61.
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18. An isolated antigen-binding region that is
specific for human Gvt CSF, which conprises a heavy
woeh@/n2Am no aci d sequence havi ng at | east 60POEMEPRIVH/004696
sequence identity in the COR regions with the CDR
regions depicted in SEQ ID NGO 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 49, 50, 51 _@g . 52. 25 19. An isol ated
antigen-binding region that is specific for human
20. Aiohied Wmotiongloapibod e Sragmeht advbrdihgito chiinnly wlgichl is a Fab or scFv
$ﬁﬂu§£?e having at | east 60 percent sequence identity
PHEITREIRCNt ogi ons with the CDR regions depicted in
SEQ ID NO 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
58, 59, 60 or 61. 30 WD 2006/ 122797 PCT/ EP2006/ 004696
' FIRTeR i i b . .
21 %Isgsgfa ?dnlgﬂlt]%ns(gljl alm ii,eld\r;a%ﬂi lgﬁdﬂccwjb&%ﬁmﬁg\% gl?]%sl 0183(/} '
fragnent. 21. An isolated hunman or hunmani zed anti body
according to claim1, which is an IgG 5 22. A

22. A 3atiable Be8odbain BRAM isdlatéhhifigd 8¢ Bsmiip@Naibolly e ai fafetional anti-
anti body or a functional anti- body fragnment that is

hody deremany that s enceded by ¢) aciugladeagid sequeasdrpemprisige SEQ ID NO: 1,
, 2 , , Al ' .10 , .
%865 G171 9y T 4 4Pt 0 o b an Gl afscffendl hat hybrid-

iizesamldwkiigh strirgensit é%ﬂﬁ@?fmyo denginiplenentiy stiadd of SEQ ID NO: 1, 2, 3,
t t SEQID NO, 1, 2, 3, .10 4, 5,
‘g?sr,rp_ﬁ” %g%? Q,a 5%04?4,2%? 4@8 ’474{;’ 847v}{9peix;ggld\,m@1i@fiﬁ og dpgetional fragment

j ' . gnent thereof is specific
t?%%bﬁﬁ%éﬂgﬁijég§§ﬂ%ggguﬂﬁ§g}iable i ght chain of an
i sol ated human or hunani zed anti body or a functiona
anti- body fragment that is encoded by (i) a nucleic :
23. Aciaflatsie qighh ckaif @f ki iSo1agd Iutdah DrMumaniized abbibddy o23,functional anti-
24, 25, 26, 27, 28, 29, 30, 53, 54, 55, 56 or 57, Qr
bodyfragment fhat is encpdedsey (i audeicpsid WB?ncai%@r\ﬁme%oﬁQ ID NO: 21,

24 938 PR 39 D501 5134 5 5B GRTGIA 18 gihnces
Hy®ridds ubdir High stringdhcywioedisions sathd cantpldmehyargrstriad of SEQ ID NO:
Yo 30083, 21 EchaPlathith o Raher s S bde DR SHL aguipdy or func-

tehaPfhgrA&N thireeh i98pdcid R h@ad GMIESF.0r  humani zed
anti body or a functional antibody fragnent according

to any one of claims 7 to

24. An isolated nucleic acid sequence that encodes an antigen-binding region of a human or
humanized antibody or a functional antibody fragment according to any one of claims 7 to
9.

25. An isolated nucleic acid sequence according to claim 24, which comprises (i) SEQ ID
NO: 2,6, 8,9, 10, 47 or 48 or (ii) a nucleic acid sequence that hybridizes under high strin-
gency conditions to the complementary strand of SEQ ID NO: 2, 6, 8, 9, 10, 47 or 48.

26. An isolated nucleic acid sequence according to claim 24, which comprises (i) SEQ ID
NO: 22, 26, 28, 29, 30, 56 or 57 or (ii) a nucleic acid sequence that hybridizes under high
stringency conditions to the complementary strand of SEQ ID NO: 22, 26, 28, 29, 30, 56
or 57.
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9. 25. An isolated nucleic acid sequence according to
claim 24, which conprises (i) SEQID 25 NO 2, 6, 8,

wOo200611227947 or 48 or (ii) a nucleic acid sequeRCEHPR@H/004696

27.

28.

29.

30.

31.

32.

33.

34.

hybri di zes under high strin- gency conditions to the

conpl enentary strand of SEQID NO 2, 6, 8, 9, 10, 47

or 48. 26. An isolated nucl ggg_acid sequence according

to claim24, which conprises (i) SEQID NGO 22, 26,

28, 29, 30, 56 or 57 or (ii) a nucleic acid sequence

that hybridi zes under high 30 stringency, conditions
mblwhée%WI@msaﬂye@@rtgﬁ@nspd@m gRiobinding pegiorpef a human or

5 /

e oo o ANOPLEH loBT EERPRPRISER B vov 1,2,
3, 51,26 Id?Q Qn 9b10]?ll40 a5y 4@!4lt7rbr01f8 gr git)ﬂi?mctfﬁc adndrmqueneek that hybridizes

anti body or a functional antibody fragnent,

undsr leglostringeggy cpndigions tp thg complegmentary gtrangl of: 1&35(53& I\?(h ? 2,3,4,5,

r

05 6 9L435, 4 b4t VLGB AHERES ) Biment therot s
spevifit fordnieanyGetEC8Ad of SEQ ID NO 1, 2, 3, 4, 5, 6,

7, 8, 9, 10, 44, 45, 46, 47 or 48, wherein said

anti body or functional fragnent thereof is specific

for human GWCSF. 28. An isolated nucleic acid |
Arcisolatedenudieie agidcwsduencarihairancedas-an antiegrr binding Feeiqn af a human or

T8 T R B {3505y wo. 2,22
23424,2%5, 280527,28, 2280, 33, 543(55 5@or 57 or 6B,a imfelede aGd sequences that hy-
s g o ons SRS bl i S5 . 1.
22323?:%13, b?‘S , 2%8 29230 ?33 54255 Sor 52/6whe7r21’n saf argﬁodﬁgr functional

57 wherein said antibody or
ffagneni tmsdofis‘mgnﬁerfbr bireareGM-CSFspeci fic for human
GW CSF. 15 29. A vector conprising a nucleic acid
sequence according to any one of claims 24-28. 30. An

i sol ated cel | conpr|3|ng a vector accordin

A yectonromprisipg § Buleir @gidsenyense agroaiing i¢ e fs qﬁ“%a 5 24-28.
wherein said cell is bacterial. 32. An isolated cel
according to claim 30, wherein said cell is

.G . gpg[ I ition
'%glr%‘{a}/egéﬁg cg;}ﬁ{ﬂﬁa or cﬁ@ﬁag#rggl to%{%ﬂg‘%gy or functional
25 fragnent according to any one of clains | to 6, and
a pharmaceutically acceptable carrier or excipient

ARRORIET cell according to claim 30, wherein said cell is bacterial.

An isolated cell according to claim 30, wherein said cell is eukaryotic.

A pharmaceutical composition comprising a human or humanized antibody or functional
fragment according to any one of claims 1 to 6, and a pharmaceutically acceptable carrier

or excipient therefor.

A method of treating a disorder or condition associated with the undesired presence of
GM-CSF, comprising the step of administering to a subject in need thereof an effective

amount of the pharmaceutical composition according to claim 33.
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34. A nethod of treating a disorder or condition
associated with the undesired presence of Gw CSF
woceorsp2®ing the step of administering to a sSuBCEEP2006/004696
need thereof an effective 30 amobunt of the
phar maceuti cal conposition according to claim33. WO
2006/ 122797 PCT/ EP2006/ 0046960 -- 70 35. A net hod
according to claim 34, wherein said disorder or . )
35. A methad ageording fo claimaifaerhsrgin saidsdisprder gaconditips; i inflammatory
ding to claim 35, wherein said inflamuatory
I'Sease is taken fromthe list 5 of rheunmatoid
arthritis, multiple sclerosis, Crohn's disease,
psoriasis, asthma, atopic der- matitis and shock. 37.

36. AnttditacRBEdiRO WYl HAE 95 AvRdeinGarl v fl@mehaldry @ik dsis takied from the list
, Wherein the human antibody is a synthetic human

6

of theuseatgid arthrigis, madtinle selarosis, Srelindedispasadpsegiasiagastima, atopic der-
ac&ordi ng Lo claim 18 or 19, wherein said sequence

MPERAE P ot [ east 80 percent.

37. A human antibody according to any one of claims 1 to 6, wherein the human antibody is a

synthetic human antibody.

38. An isolated antigen-binding region according to claim 18 or 19, wherein said sequence

identity is at least 80 percent.



