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Anti body neutralizers of human granul ocyte nacrophage
colony stinulating factor The present invention
wo edoatiessss o anti bodi es and fragnents thereof WACT/REP2006/003528
neutralize the activity of human granul ocyte
AncsERy A R BB el s it facor
conposi tions conprising such anti bodi es and fragrrent S
thereof as well as to uses of such antibodies and
The pfersaxgtriamrsionhekaeasfto ﬁmtibotdtﬁs apd dpgmaenischeredf whidh mantealizs the activity of

humaa eﬁgé‘?‘fqﬁ%"tag ggettcgglggp ar | %ﬂgtondlf%clﬁ%ng(}%{%ﬁggn@ﬂl | ¥nvention further
relate§ltd ﬁ%@&éﬁ%bl%nﬁfosﬁbﬁ@%rﬁﬁﬂéﬁg ﬁft‘:ﬂ a‘ﬂﬁ%dl@@ﬁgﬁfragments thereof as well
precursor cells in vitro, granul ocyte-nacrophage

as to usﬂsmfysush |amutbcuh¢m@df fragnoenty GYESE)for thegmepanpitaxe imedicgments for the
Eaiﬂ'&’)é .otein wth a four al pha helical bundle
treamsﬂf’fﬁ Yoy tcﬂ ‘“B’i‘ﬁ'lds to a heterodinmeric receptor
conposed of subunits belonging to the type 1 cytokine
Origifd§eRisefibdd?4d aéotelﬁ st‘f'ﬁlhfﬁglo@ttﬁ@ gﬁﬂﬁh%ﬁ%ﬁﬁ%ﬂeﬁﬁat&fn bf granulocyte and
macr ophages, utrophiI's, granul ocytes, eosinoph
macraphdgaptacgesar eks énvirrgy giendedytd-macrephage c@onhemleaben" factor (GM-

CSF) t(1£ ﬁllétrapferlil)ggr%xgtg&a# %@% eéycr%ﬁ(itgmcvggl? %t é%g Ia‘pﬁg ﬁf Llczﬁ "Sindle structure that

binds % h ﬁ@@hﬂﬂm@ﬁc kgt Bempated bhSutaNe belbnink € Gfttype hey@kine receptor
- in mce indicated that GV CSF i s essentia

famlly dt shmumteazu thie ngatuwéon @hdai orastophegesy neyjrophils (grgnulocytes, eosinophils
and aénll?icrogﬁeégrgtﬁﬁg? (%‘tlt lel t%h r?c‘?eatsg gg | L}Hl}’lg Slé/rgag dé ﬁam{y in combating

1nfectﬁﬁh§t Geifietkl Mz&dﬁf eﬂp@ﬁﬁ}@hﬂs dre eipdnlfﬁﬁmmi‘sﬁﬁsmgrtﬁﬂ&ockﬂhgloﬁt the gene of
GVt CSF has otent stimulatory activities in vit

interegly odtert (BY-€RY |5 1F srch aydisasechithas GMoSPRdp PﬁsFeéma{ ?oropnaintaining the
fllIlCtlHRﬁ 9891 8?% {:Igpﬁ'aée ﬁfaﬁ&g&t &1t 28%dsk ruWo‘ﬂvéﬂrlg clearmg surfactant

ocyte ts obtained 1n vivo wt
in thegﬂrgEaddnnGkswhdmgc@ cartayg kiitds bhiaffection omapowune responses
physi ol ogical role of GWCSF is to maintain or
stinmulate the functional activity of mature

WhllerrﬁrM&pﬂEaQ@%paﬁsat &F%H@I%l&%@émaﬁéﬂ PH7e O RIPSRIEOR Selly dor neutrophils,
e

oo BT k% IR S Syl BB IR o s

obtanmﬂod Wi ith gt kredckoutbytice rsuggmsihlagtlexpajesphxsmlmglcalhele of GM-CSF

10 EbREn bl SRS L oL 2680 E8 uieses st

stimufitd Sﬂﬂﬁhep?egeﬁﬁantﬂ N6 thONAMuAE kYdrh | RdoRE tielitePBRiilsSdirect effects on
eosi nophi'l's, and nonocyt emacrophages. These include

dendriichrat cadendcrefhagé prociueteen, bubdse by uy:reasmgr@cageéaon of the class II major

ession of cellular ecu
histocpBPRAUBF OGS Fih Pt BoslP o ecrap oo LA i cells.
phagocytic activity as well as inhibition and del ay of
GM- CES?O ’%ttl?rﬁilées)fthé hgsetsel | sotiviieyt bRt phiDr &s/idbhildl€and monocyte-
first line of defence against aggressions. The
macrqph@@sa nifbesed gwiuteoénhancamen Hifl ehemptapsic agcsiyitlyy inprepsed expression of

cnalP BT Bl STekd LRELAE 000 B s oo

actlvn@'I ﬁG&eell SVinbfticd &l gdlayrof %Jo@&)stsrtff théeae]ls. Weaitroph@s fepresent the first
s to nediate anti bodydependent cell cytotoxicit

line oérd@fetnee @galnstmggr@éwganTmrqgrﬁma%|dre%fhacrf| REVHRBNIG S delayed by pro-
1nﬂarr}ngastgxa/n gnltllgf 1215 mo éﬂf&gfqgl n§ur¥5or . E%@ol&h@ﬁ bt t}be mﬂammat10n in

€ oxl dative Dbur st

time &Sl pedcexiG-CSH Qiﬂlsopﬁt@dtﬂ@telsoﬂh): capegryanilth¢seocelant mediate antibody-
rel ease of antimcrobjal agents, and chenpt axi

dependeitiqedreytIRKICHY 284 vk} hinisgopnganism dnfgace waemi a5 ¢ ‘priming’ effect
cytoki nes and nedi ators fromthese cells including
IL-1, GCSF, MCSF, and | eukotrienes from neutrophils,
as well as IL-1, TNF, IL-6, G CSF, MCSF, and
prost agl andi ns from nacrophages. It is clear fromthe
above that GN$CSF pIays a key roIe in actlvatlng and
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t hereof which specifically binds to and neutralizes
primate G CSF. The term "specifically binds" or
W(i) edoatiedsexpr essi ons such as "specific bi ndi ngPCT/EP2006/003528
"binding specifically", "specific binder" etc. as used
nre the ability of the

on thelf P8y B e o &0 St suh i BP e et gt (superoxide
anion Fifrbc!(ﬁ:‘h%npﬂ'egﬁﬁuﬁﬂgn AN rE\AR T DkinAds]al ﬁgérﬂgtdn@ chemotaxis. Further,

antigens different fromprimte GWCSF t6 such an
GM-GSH smnultah:atthe fetease af ysoandapy cytokings and tnﬁdl@forsi iffofrethgsg cells including

11, BB CSE, HE Rol e BB BRMT 5 il 1Ll AnVEn 1 G-CSF. M-

CSF, E’fﬁﬁﬁk‘o@tg(?ﬁfldﬁlbﬁohﬂr\ﬁ%ﬂ)b%es primate GWCSF is
Si gn|f| cantl| y"bound when, from anong a pool of a

plurality of equally accessible different antigens as
It is cpaat drom gle diowditimy qdﬂr(ﬁ$1‘t'epiays prkayaote EVACOSEING alxd machtamning the cell

| east 10-fol d, bl. fold,. nost .prefera .
oIS EFSE G BFf THEEHOR-TAoieE i SO [BSRRGRS Apkbetion of these cell
populm%a}tf h@ NurfABYraBid) &or RREIPRN a6li¥AtRHEN the BBV IceMBiRages when no

F.” Such ki netic measurenents can be perforned on-
pathogsnslsam@s@t dgpdarintroany imstanessdiohaaued nnd/ohehmonm inflaminegtory conditions

zer t n a
which, B St SF1esnme? ol Gubrepaoe” Bl BT Sk Eign of GM-CF may
lead @t &RRYATMANINSTactibid, abagiigalin Qﬁﬂﬁﬁin@ﬁdn Otn &MhChistances, it may be
Such partial or conpl ete attenuation of the bi olfotgl cal

desirablef tocaquirplizst thenactigpty 0 &UYIt&SK serh Hotiths vanptems of these inflammatory
condlﬂcﬂ{s {,gl?l] hindfk acﬂq fhst l'hggr%&' on of Gw CSF-nedi at ed

&uctl on, nmani fested, for exanple, in
[ ntracel I uI ar Si gnal ling, cellular proliferation or

Exampl%ls %&%ﬁc}%e@ﬁdh@bigea&wh? teRIYE @S thelPriorOdrt. O exa8PW, at val found that a
intracel | ul ar ggne activation, for exanple that

neutrarh@mm At GM K SExgrdedy @ﬁnr@musedrma@élmé@ém@regsm@phﬂ apoptosis rate in

t t
pri BB L 0ER L ROy 6 £000Bl Stk 0N i i

ImmulAﬂleg?Q%aW 8D)EAS enlicdcea@imiphilanndvdl iibostyelatad q/mmsastlma an increase
or fragment, thereof is to be classified as a

in eosipaghyl 4PRiets WaRldde epetipt ko Mitizals YA YERSBEi shed

{ t.gs f RERAG ltiple scl
In ch.\jfa){ camﬁ%ﬁf?x?a%tg (%Igerag%s %frEg al%f eies';kglt?zlf orﬁegggteogfnent d, )aénggnu tiple sclerosis
levels|oif G- (f$iéa1céeg¢rease¢ﬂc_>qaﬂp land er somacrses sy&tﬂrmhall)saﬂd_rmm been correlated

on the actjvjt f GWCSF, is incubated in a

with tgee&%ggméﬁ‘m@%‘feé%“wh?% ‘&f?‘%sng concentrations of

GVt CSF, follow ng which incubation the degree of
It is Rk Qokd & 8 Qf‘thgfm\;é?ﬁoﬁ% tmf[n’o@@ oh%hé'ﬁﬁﬁ@é’ @F’netﬁ’faﬁﬁin%hh&eased and/or

nmeasur enent e concentration of [ owi ng
undesired GMrROSFakiviy ptevicashtinownah tlnehlmqreirt S i s det er m ned.

A second proliferation experinment is then perforned

npl oyi ng in each ofaser{es of nples th

SANE.
AccorfiRbepne FSRSE] ph EgnHRign 18 5 Feior4 RUpap,TeprofionaL pipody or fragment
\% tion of
e QAR GO LRSS A SRR R, 0n O
anti body or fragnent thereof suspected of being a
The te@ntspédifien]yobinddh CBhelaGel kxpresdiodsesadhi an ‘ispecafi@ibinding”, “binding
measur ed ttlgl:])(édeterm ne the concentration o$ n&iq%&% or lonal
specifycalymepecifiePOsT S 125 dSehbeer! i detihhabit an monoclona
antlbogr((I %\‘\%ﬁ RhY kb PRy dlécfnnﬁlﬁﬁerb%ﬁ%e‘h'ﬂﬂgnzgé M- HF SHPMyumber of other
on VS. concentration of antibody (or fragrent
potenmaheanegéx)s diffeséry rfoirol girimate SHAPESF rte sukh iangextentddet deasect pool of a

oliferation with incyeasing caon entr ti
plurat 5 of fienk aitgens Ghamen i oElid Pl S8 Aol - CPF is bound, or s
signiff %Eﬁtl}bgg&hcﬁqpﬁﬁ?ﬁ% riafchof heiiRiértidn, Bﬁﬁlatée@M CSF is “significantly”
fected, i.e. the act|V|ty of GW CSF has been
neutrallzed to some extent2 In such a case, the
antibody or fragnent t hereof nmay be considered a
"neutralizer” in the sense of the present invention.
Che exanple of a ceII Iine, t he degree of

L - T . N Y, 1 T
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immortalized cell lines are not viable. Thus, the
human nonocl onal anti body of the invention is the

wo e®ah11365 overcom ng significant technical hurdi/gB2006/003528
generally acknow edged to exi st in the field of

t echnol ogy., T, nocl ona ture o
bound Hhpofifm, ERA0E 4 BHol o 8 AUPRE) RERaulRY tHefesPlle Hterapy antigens as
potentfal bRAAP Bakiheds, 3aRAite GVMITSE HUsdund it ileREY0\bIU| prefdratly 39-fold, most
a single, honogeneous nol ecul ar speci es whi ch can be

prefergidy | LebhiRidor egrrater maie frasypoidu CinbR ykintere Sensd) Hhani pm@ther antigen
fact |
drffere,g&?ﬁ& Pf}l&@gn%bl\é'%#e dSItch kan&{ct r%%s&xﬁé@%ﬁf cgh% grgelrf:o?tned on a Biacore

appargigCi sion, very inportant if such a nDIecuIe i s going
to gain regul atory approval for therapeutic
adm nistration in humans. It is especially inportant
As us¢dizgreinhéneutrabzational “nawtraltz@d’f/“rqwrab@mge%@ gefimgatically related variants

cordr to the in
thereogﬁeégg );)aft or$9 E)tS rAlS eﬂléatlfop a‘gf:j,@’ﬁoljlop%hcaé gﬁ@ﬂ%l %tft G% -CSF. Such
partialédt GRipl&te dted @ik of ﬁﬁ@ﬂ@@ufa%ff&d’ﬂ@ﬁ P EIMICSF results from modification,
adm ni stration to humans i s highly advant ageous

interryphign andi/as alrpBdiedy of QMfC%mdlaﬁd gtgﬁal fransdyeii¢ry as manifested, for
examqﬁg rpn rt‘ﬁtrc'e{ce?\%l'ap Qig%rﬁhﬂg hcléﬁﬁﬁ 'f%gl%?n 8r H:%E@Fof‘%lhl?lg @Mbétﬁnces up- or

pro not e

doxvn&g’umgnl ofrinegelnilar ga&pw&entﬁy iohe:xpﬁipileeﬁtat Sesluﬂmmglm expression of
will not be rec%gnlzed as elng

surface Fefeptogh For HERS OUeR ShA Gk SBr B6 it OFrIS Mgt pirstands, there
o r

o gl 5 P FRUALOR Somplt), c PERBIALERL i ussin o

fragmélt aledeedthie td be clhapsfied &5 anduttabelr As antev(amp},c ﬁmjrlnay be accomphshed by

elerate the_therapeutic apti bod ti.on from
2 standiig B UP G5 RREHEE CERETEIY oSy Ut i AFPIFFRN oxpefiment, a cell
line, tﬁ@f%ﬁgeg%f 'ﬂr@hfé?a‘iioﬁetg \tvﬂi%ﬁeipfk%\bvﬁ 8fdepelid ohhBe bBtivity of GM-CSF, is
n" anti body as used herein is to be understood as
incubateshim agsarieatoft sampder Mithdyarpingt deacemitasions o, GMi-CHF s following which

. fea t acid se )i

ncuos AT B AT L P MU BB S5 e rmsremen.

conceftfdtionNer GMTETe sl indefdl Pinkk ikl HréRfefatioaNoAtHel (bﬂ’l@)’ls ddtermined. A
its feagnment, may therefore be considered human if it

seconctp@fgg@orgexmq@en{ & they mﬁor@@dmmp]l@y@g] iRsaglt pha series of samples the
same gur?l%%rn %‘ta’( Isea]ls q%seg eldloﬁnn gir?ee fﬂ%gp ﬁr%h?&%ﬁ er? Ze%#&?rég{ts )th§ fabbfi€determined

concentehiohi diaGM-GSQ:aﬁﬁd &mrt&ﬁ&eihrymgmmmtfdtuone ofinnnamtidodyl or fragment
seq uencedg) An anti body or r&g theg of . may al so d

thereop suspsgigd cRicbwRg RupRAfalizeraf GHhEPEL erPre ?r%t}é’(ﬁ‘u rS3{Ts jreasured to

tRinkdnt Qh&%@ﬁ&ufﬁ%ﬁﬁt ffect half- 1

detenﬁlﬂ@medﬁaedcgéﬁétg&r?céf g’)mﬂtg)(i?ncg ft]rrgr;glrn:;e t han woul d be e)x%ef:ct eoall maxima

growthj irehibhicion hk the‘r‘msrutttngogralslo ofgrovthyiplebitionavd. @ancentration of anttbody (or

o bt S ki e AR B R g vt icrasiog

concerﬁpam%h'o? %nt%'@)c@[@' FA0IBR: 1RGN SBEY SEIRE Be Yok 6ha MR dyRY¥pendent growth
expect to exi in the expréssed human anti body

mhlbmcapmsmcn effastedveld thesaryivisy o h GMEdifdhleas(been afutrlizas to pome extent. In

such a %er' Zggglgtl o nffae\l\ggxléq%[r] gfefé/of V%%}'e%égg(?résgcgeoéef % gﬁ{é}ﬁ IlE&”tlﬂ %he sense of

the presBRtiRentfodl OnexpMpRAsFESc lifd) ehepdespBeNbT pmummcmmf whtch is known
Accordi ng to one enbodi nent of the inventi on,

to deppd pattee @NiviisFofi G@VhGHENIs{the b -k a¢)i LRS) ascyhse@tfddh Kitamura, T. et al.
yran CSF. Especially preferred
0989%?an §$8F5ﬁgﬁaﬁgggh pri mate GVt CSF i ncl ude gi bbon
nonkey (nomascus concol or, also known as the western
bl ack crested gi bbon) GNtCSF and GVt CSF of nonkeys of
the macaca famly, for exanple rhesus nonkey (Mcaca
mul att o) Gw CSF and cynonoBgous nonkey (Macaca
fasciciilaris) GWCSF. According to this enbodi nent of
the invention, the human nonocl onal anti body or
fragnent thereof exhlblts Cross reactrvrty betmeen

o, oy o o a1
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regi ons responsible for the highly discrimnative
antigen recognition and bindi ng, but also the constant

w0 e@oonssdf the heavy and |ight anti body pol ypR@I/EB206/003528
chains normally present in endogenously produced

s offy ot iAaEy o0 e S ARBT e 8YE R EQI g Bl B ot e omy

pararh&e 96y ¥hadh Yeudrahiging l’(f&;ﬁdélty)frndyl'& dseblikREd For eﬂ:ﬂﬂple measurement of the
portions of these constant glons make up the so

level @éilSlmllmg melfcules 6.2 acmhlmeSM ¢ Boyey ohsecetiansof wbigh depends on GM-
I vo. In
CSF.Jr e wikEh R b Ried GRFESEF U or Toc to Fo
receptor hence prolonglng hal f I|fe |n vivo as wel |

OtheP&xandfléd bt @l ks RAUTENERNe iR té BE2ekRink QARANLD RS a‘ﬁhb@dy in question or
i ncreased Fc receptor presence - inflamed tissue, fo

fragne@naﬁ}ﬂr@f ig\d nawtraligeoeisprymate RM1(GRE mﬁmtwowudesAMMlQG(Lame B.etal

o5 EhBRACLrREy SERERURRRY 4 BT By, 1o s9: owso

(Oez P8I ki gl (@99h0). \E&Eémﬁé}dﬂrﬂeﬁa@mﬁg@dwhﬂmcngr METE (N@hﬁzl G. C. et al
is es eC|aII¥ e case for 1gd antibodies. Accord

(199Q)0 Joumak ph&rellalep ddivielogy of45: #e8i6he htLdn103 R¥altierg Mznff al. (1987).
0
rounl BRI, TEROEhEnh: 1t DROMRNDS, A (865, Concr Researc 31,
341£Qlabody, a tandem di abody, a Fab, a Fab' or a F(ab)2.
These formats may generally be divided into two

subcl asses, nanely those which consist of a single
The phgpeptibaily ehfagnentnicienbgecoffing Ho db?erYf‘é’éloatls Ingepoclonal. As used

herelil,\#gf ug—lﬁ/ﬁﬁg{é’dcﬂ& z; @'t@rﬁe gﬁ@&ggé(z a% 4 e% f%ﬁ%%%%ﬂe@?sﬁcnbed to it

in the e:g,i 1©Hingl 9 Iaﬁ@dtlbm}O(oa its Iclgh@opd)llng feggiente) aisingfroiaa single clone of an
ypeptide |inker); a single domain antibod )
annb‘e%mipemageg sgﬂh@% 2Bl %%0‘3‘70%1941%?@“1%&%% etdhe gatigen bound.
It is ?/Ely oAt ¢ @?ﬁﬂt Foc? Bl SthpShrPamtyl s VVﬁicﬁeSb QAdnoclonal. In contrast to
ber s> o e la r subcl ass 1 nclude an Fv
fhmon$mﬂpmmanag8onﬂkvwnhegmnnnanmdonﬂ.Vmemegwunmasffmnmn B cells with

. separ at ol ptjde ch ch are na en

immncE8GeS &L BRGy 1 PohE ool HEr J5° B BORgF IO LY ABH TP e imvention i

the rés‘ﬁ’ﬁ SYOB G EYRING i g fi &S Q@hﬁkﬁﬁh%'léép@%fa@@ ﬁkﬁbﬂﬁadg@@@@ exist in the
whi ch conprises two anti body vari abl e regions -

field pb owhady ortoctagiaf movpnye;augmo@mmmdmakﬁs it papticularly well

d h b
st 8 PELMPERLAE, FLSLER, BELOAMEMSTE i iy romossoos

moleém&xeﬁiébx%s rvﬁﬁbﬁ t&) be &fella:fhdﬁmeﬁtzétb@ﬁbl ré}ﬁb&m@ﬂyfmme and purified. These
si ngl echain Fv anti bodi es conprising four covalentl
factorsj FeReldl 1N reFRSGICH BLoRH birdegiead| activityrgagnke rediiedivgiys Aohigh level of

L E

admifmatpat{ceoinhungingg as one pol ypeptide chain an entire
anti body light chain, itself conprising a VL region
and the entire |I%£t chai n constant region and,

It is esprsialbbt impporrippeibet Be mgrarienaleanyhedy o caﬁewﬂweofya%%wccordm" to
the uﬁ}ég{}é}l Bg%\lr@%ﬂ t%o?? :ﬁelj c%térﬁes%gl;éi:ir%gﬁg @Ht?‘ R)Z({)Jnltﬁﬁplﬁn?g an antibody
agentCin@ndsd lfer migerapruec rﬂdh&mslﬂrzardnytoc bumeny, ed iv h#ghdyr advantageous that this

i nterchain dlsulflde bon as a Fab
antibedycis it hyfman ofted thioduing @é@w&au%m ??“Bglaﬂcmti%m  hiitman antibody or
fra@‘%ﬂme'r&?%ﬁ’lnmbﬁepﬁalgib'l)b ﬁﬁt eln:?taé’ytr&rnainﬁk%un@éé%@re%&m: Py the patient’s
nprising two ecul es, each Fab™” nol ecul
1mmdme|sygexln|, niewilt ot bhecaogsiged & v@ngalireizab; thatis elomhelrrmna)rotem This
erchain disulfide ds) eneral., ant
mean gig e Dol ©1 n@%a@%@&& ik e REPEh RipsiL ARG terapeutic antibody
great flexibility in tailoring, for exanple, the
phar macoki netic properties4of an anti body desired for
therapeutic admnistration to the particul ar
exi gencies at hand. For exanple, it nay be desirable
to reduce the si ze of the antlbody adn1n|stered |n
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construct conprising two scFv entities as descri bed

above, connected into one contiguous pol ypeptide chain
Wh900a/181363 t | nt er posed pol ypepti de spacer as QRCIEERI00§003528

known in the art (see for exanpl e WO 99/ 54440 for an

Whlcgﬁ‘ﬂ%ﬁ?“‘”ﬁ%?‘g‘:k gﬁeﬁh CI b O(f}' %gcte t%haglfj.’;Oﬁ ggffql?rgte the therapeutic

antib8dy?9 leBnfifaion fad}hltb@ﬁéld)ﬁ@fnﬂhé lpa@@htwrlhb revieh@nditsRef ickbfing its desired
S|ngle chai nanti body will specifical banDprlnate

therapptcsitfess set out above, while the respectlve ot her
scFv portion of this bispecific S|ngle chai n anti body

w | I...bi nd, an er antigen. dete )
The e, BRBHR; NS Lo hBERITG bF CRARIsR S iR e e antibody of
the lltl\té%tlbﬁl ﬁannmgﬁﬂeﬁﬁ %bn@ﬁ%ésb@ﬂ)/ alﬁfnof i34 E@cﬁﬁen&é‘(@f @&Ttaﬂ@d/ in the human
be derivatize for exanple With an or gani ¢ po
germiipe arixendylrepesictite. Borethe pumeses ofleinitiomshes¢inpan wtuwmrets feagment

R A S TR R L Ny A e——

sequéH¥@NtiRY EAHS amindRAd b&fue e ($)E tRhadtIFRE9dY Rasstidn or fragment thereof is
properties of antibodies or fragnents thereof.

(are) Eslp@cqabn@ \(apt expresssd RarPRETHEICe AMINGS agid 5eANENcey. A antibody or
fraon%r:l l[f@éo? rﬂ})sj?lﬁ% ?gg?éﬁrﬂ&a&gﬂ{@?gléc%ﬁqé‘ﬂ%ﬁ @Z %tehge?%ythat deviate(s)

from3t$| (iﬁéyxd fcydseg Muanodermalify Sécﬁlleﬂ@(ﬁrbynﬁb &mrd tha@c wolle be,expected due to
especially preferred are and/ or

the m@%@féusm@c hypeanytgien. bﬁéﬁﬁlﬁe@%rt@t Paﬁlbq%e% R4 ®any non-human
I F

‘?Jsmf feg%ﬁ]imé Iggerﬁi ggc‘ll‘a aa? nlxv\%? ot Pa('i}s%, @S rrgfiﬁ E%gﬁeﬁﬁﬁo acid sequences

whlchmhe rmy agteet BVEXP8FHnathe |ehpnﬂ:yseﬂrlagmnamb@d§z hrepestogeFas well. Any such

fra s by coupljng the Iat ter to one or re . .
sequETSF@L A SEmGh PSS PAEIRy BRI BF 1t AL 611 fythe expressed
humatheﬁerfdﬁretVO&ﬂd arsb odicBRAered “Ethﬁa ”%ﬁﬁ‘ﬂé'p@[‘bosh@@f e Iﬁ?efslent invention.

nonocl onal anti body or fragnent theredof specifically

binds to an epitope, in particular to a discontinuous
Accoefing epene ehbodiment of tha dmventionthe prinate GBMOSBHSs human (Homo sapiens)

-G8 e R R S TP O TR PRt 75 G non-human primate
GM- @Qﬁ '71156119& SBb¥M IdhRey DRPANERCALHIEr, SRR 84 TR tern black crested

depicted above reflects the heterogeneity in
glbbqnthd\dpEﬁE and GM-GHE ﬂfamenky\xsc@ﬁhfbmamnfanuky tfcrreexample rhesus monkey

(Macggangrhﬂp %gﬁr@ﬁf;egﬁl bb %lel]amc%éﬁéiey Q ?y t acaca aj“i’zsczcularzs) GM-CSF.

Accofdfg lty thib @mbRdaR It ©f}He AN EEkIStha ﬂﬂln{dﬁeﬁ?ldﬁodl”@ﬂiﬁi emsbgdyor fragment
whi ch position 67 is Q. As used herein, the nunberi ng

thereqf e Uit Crontl reRe ViR REIeBR Dot Bucar @t at deast one of t%tmonkey species
t
mentl%necﬁ'r%{%(ilsj\gg ngﬂégﬁ{ %ééaelfy %tﬁ\ﬁlﬁg? a\.fé" qog%g taﬁllt%?d};lr%gnto#@u&owhlch is intended
for tHeMpeiic admbdtiation Imlhuﬁhrad shibjeetb,usinge firch vt antibpey iveH normally have to
descri bed above, is_ 127 am no acids). The seqyenc

procerdl iR EhRCBElUA @ﬁ 561 PT ORI OB OB AR Y Dl Which Certain early test

o ERETERRL R S R T bl g o o

non-HIREERSEATIES al sﬁEﬁ%KEa\ﬂngl@Elgh\/dldgF@ ANENGE STméani@quoelnwns since the

results é&%lg% f%grlra%'fa I)é)legﬁ&?ﬂg géﬂéveﬁ%fz’acacgwgg} ing ré’sults which may be

expe&é’cf‘WPi@h Q@Hﬁn@@filﬂ@){hé SarfS mldbdupings ﬂurﬁﬁi@gsfﬁe\ﬂpvﬂd( @ctlve power
EARRLLNLSI ? DTAAEMNKTY EWSEMFDLQ EPSCLOTRLE LYKQGL

baseﬂmm@ms@mmmstmamme lcmmwakm omzunw:nn@ and is very
high \é’}{\E L 61% 98 &ng éB%TcF%nprgEctB/btgh%le %gr\ﬁ? Elée% ee(l)l 1 rXIﬂR)lﬁ%ué onglbe administered
to hudink k@dyarial RebdeRY At im0 thié anbﬁﬂﬂﬂfﬁﬁrﬁf theeiheedtlondSvhen an antibody

descri bed above is indicated in the above GVCSF

sequence in boldface. As used herein, the term

"di scontinuous epitope"” is to be under st ood as at

| east two non-adj acent ami no acid sequence stretches

mnthln a glven polypeptlde chaln here mat ure human

o

. o o s



10

15

20

25

30

35

surroundi ng pol ypepti de sequences. In a preferred
enbodi nent, the above (discontinuous) epitope further
W@vpN1183 ami no acids 28-31 (LSRD), italicizerCT/RP20h&003528
above sequences of human and non human prinate Gwt CSF
n _especially p eferre nent, eit e :
molefyle 36« B3P Eislet IrOhErRb AR SRR A PRRL pe B iherclosely Feed species,
tests %ﬁiydﬁe Befetdeld Tding2iid/ saine aiitibed Jaﬁlloté‘éul%]anaﬁm(aﬁé\)as iRABN closely related
of which stretch 1s underlined in the above sequences
specigd, fausupmaledinnens pliharmekeispecievmesonsscelnvai Agist iceeases both the

efﬁc:lrerxg% @ﬁe ona{g? t%' &Leso S W Fa gﬂ}g ?ttl\{ehgbwetrgﬁoa/%% such tests regarding the

ody or ereof comnpr ses
behavibs ofiesuel ﬁiﬁl@bﬂleyahllﬁiﬁhaﬁsr 8@l elfintutCobEi 0P inteiesy ﬁ@m a therapeutic
anmi no acid sequence chosen fromthe group consi sting
standgpint.hose set out in any of the SEQ K) NOs: 1-13 or 56.
Preferred is a human nnnoclonal antibody or fragnent

Accogcg O% g‘-(‘:‘glg Te Soogﬂper}t r??gﬁy(jn %akluglglnﬂ% giogﬁ]ai%}?%ody may be an

IeG mwoapl Asr@gﬁ/émkm 1S SHISMACE BEG $6poilés hot SHR thd vidable antibody
15 and a heavy chain vari apl e regi on CDR3 sequenceas

regioggrespopsiblg fgg@q meR dlien@pa@mt}ggp ﬁgccgnﬁé?a]vg,n%h@ﬂmg, but also the
consiff VERLE, L REIGPTL AU SEIRE, Mk SR b st i

endogﬂﬂouslly poiddced abkibodiss z&ﬂdlnasohfbadayes(,‘ bednndecaratiahlae one g more sites with
se uence as set out in_ SEQ

carboélafﬁwﬁ% HEh Slyroadgtiot sﬁn@%ﬁllw&oh@hp@g. %ﬁ%%%ﬁ forgakrad portions of
these®dnst&ht r%%ggk Hla§ge9ﬂ R NQanddrc tgﬂlﬁﬁyfya ﬁlli‘ladnﬁbgé‘y ’wﬁmh% known to elicit

regi on sequehce as set ou
variohe affgctoh dunctivas iablie. rIagaddmoﬁDR& Eeqe@m en@dsatssatbnrdmg of IgG to Fc

recep:tqggﬁgg I@%ﬁ%@g@g&é&g ézlglséls g\%}l %s:}eav S0 %k%_\r\{giaéf t%gllgG to locations
with li‘&?é’a)éed: R Ak ﬁ'z@sé%cé egin@lﬁm@@ﬁi%s&e%he&@a@nﬁé AlVarfiddeously, the IgG
SEQ I D NGO 15 and a heavy chain variable region

antxb@bRg gedg@dcmtﬁ)gdgeqr auleGh ag@d[y[)fmatsa,whmh are preferred since their
mechggl ecEtS %L}gn nhv%%gp%%%arl%gvr au%:glg {o)? Caﬁlalc ar\?gtrei%iggﬁy “Niis especially
thecg[se%lo]!g(ﬁ,tﬂi{zlbg@@yence as set out in SEQID NO 15 and a

heavy chain variable region CDR3 sequence as set out

in SEQID NO 5; or conprising a heavy chain variabl e
According 6o aCDRIhes eqbediseenh of dog inyention tBEGagmeNOpf the hgman monoclonal
antlb?(ﬁ’a\éééﬁ R@c?igagskrgglé %ﬁggln acrt)R%d egnu §Cq QIS-H-IS%BUQégy a diabody, a

bt Variabl e reg

tandeDRALE@F UL FES, AFalsedr HB{ab)D 'ﬂﬁ?@ E@rrPd@ my g@herally be divided into two
conprising a heavy chain variabl e region CDRI uence
subclasses axamglif thoge sﬂa&u ©ngst ofusingle mebwpwfaqhm a%flfi élbché which comprise

C
s RSB BIAOE S Ak B e SRR WP P compisin
one ‘VH ﬁgﬁnl fhd\one ML eegicwigneding aasinglavpolygpepitide hrinatlaea polypeptide
ion CDR sequence as set out in S
hnkelaewlgk%%qrﬂalvélmﬂaftflye(CP@gPaﬁo wlgaafpgﬁwag&@éws@( such as a VHH
antibd a iMgRNYIR r@ﬁ@ﬁ’}y I\%}ﬁbé}s Vcﬁf t}@bla@tef &db@Bss include an Fv
seque & asoset ouf 8;
(compmmg ioge M{H aegienvand ohailL mmram sspas’gfp pﬂlygmldes@qugn\@@ch are non-

covalpyy grroeties VishoRaobe)s B RE Eorepuly ay M TopdSyfgnly associated

polyﬂ%ﬁﬁ‘d’é/ cl?f'ﬁd réac\!haf)f *hlc8 oBPass (RhtDEaYORGM8FeL6is Ornbrmally one VH
SEQ E 9; or conprising a heavy chain varlable

and oraeg/f Iopemn?kyp@équg eheia atbe é‘é@ pelypeptidesains)beprg arTanged in a head-to-tail

heayv ariabl e.re U ole.
confqrrrqa%%bs a]t\@\f) l? aatlbo emae ﬁ%%?sﬁﬁg)a . grb e%?cri%gs%p&tlspemﬁc single
chammtﬁﬁquﬁ%ﬁlp&ﬁlﬂ%ﬂbu@wvaleﬁtlfﬁﬂi@&) 1rﬁi@undg)obulrn variable - VH and VL -

conprising a heavy chain variable region CDR sequence

as set out in SEQ E) NO 14, a heavy chain variable
regi on CDR2 sequence as set out in SEQ E) NO 15 and a
heavy chain variable region CDR3 sequence as set out
|n SEQ E) I\IO 11 or conpr i SI ng a heavy chal n varl abI e

A~ o - . P~ P\
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chain variabl e region conprising an am no acid
sequence as set out in SEQ DD NO 20; or a human
woremwenianl anti body or fragment thereof, the PCTEP2006/003528

chain variabl e region conprising an am no acid

regioﬁ?gi"?\pﬁ %d?éer?t% eaﬂhneg‘ fﬁ%@nb QMod}rﬁe% t & ttlﬁ@evys lﬁg%' 43 the diabody
vari abl e reg npri’sing an amno aci d sequence

descistedd ahidve);na BEEQ(‘tdZm;N@mQﬂs on¢ palypepréde c¢hmieh @nake antibody light chain,
anti body or _fragnent thereof light chain vari abl

th
itselfy gQMBASIES Ay st %%‘OBna“élnfhﬁoe‘gHFdl qUBHE coBsariafeginh ang, as another
POl oy e Bt O andER ety u%%é%@%@ﬁﬁéﬁg &SRRt VK gogion and part
of tidOhe2?; ohaina chnstan mgrumclsardaltwanpolbpdyld@r ciaiagrbentg intermolecularly

b1 FL b e SLE erT P GED B SALEU P o
redud@a¥u1§88bOn A nRsEd b %@&ti‘%@ﬁ%ﬁbﬁg’@]aﬁﬂ &M B®(@H Yeomprising two

sequence as set out in SE a human
Fab’ mooleciles) atachritabb aulearie fomgntaﬂctedtthemeafe$petchee I0|tlgilntFab’ molecule via

nverghain e lideCterds) O oG b B 1] i, ool hereinabove
allow/ gfe'a@hlef?lbﬂﬁg'lﬁ’ rﬂalf&fﬂar f&' é’k@m@l’é Y PRarBfatokiBEUUSIIBEtRS of an antibody

sét out iIn NG or a human_ nonocl onal
des1ra¢nfcprbtbd13ap9mtwf act:glmmatwmér defpartidydar| xigencieh at handarfozslgkample, it may

v DL 3 BT SR PR3P sk e e o

tissu€ peidtiatioN Gvidn 2dMiNG tidSied kKBOGHAB IR Fdriyeiasomlhrized @&Qeﬁ&hple joints).
25; or a human nonocl onal antibody or fragnent

Undgr ﬁém@@ﬂrcumﬁ@npewg Himahashbe aesirabledo ipgrass thormse pishighdhe therapeutic
Skl t o
antlbﬁggé \%el@ﬁglgtneﬁva“ ggfb@&;y %?lgnrg% e'nrgli'agg g@n@%eﬁatggl a/adecreasm the
size cfafe emitdgadadhiserdd. i n SEQ ED NO 26; or a human
nmonocl onal antibody or fragment thereof, the |ight
chain variable region conprising an ani_no acid

Accosdingetace fghereempodiment SE@EM@U%Q saifl dhymafe agnoglogph antibody or

- fragnxsfégitﬁltﬂgjegf 'ir?a%r'E 3 B&Eg 1nzk}-l;5go@ﬁerﬁr?nggos%9élﬂcswaf’é:l&taﬁonospemﬁc, in

out human “nonotc
parti@itdr edlgnomohog@oiiel ot hareaflent trhwltispagific, dhaiartiondari balent bispecific
form 2T oA TR AT GV il AR PR BT G gRegispeine ntibody such
as a ﬁﬁ’mm% G %Q dederied ﬁ@fe%a%@%lﬁlrd? g wigh itOHE thdtapie®c|ddvantage that
;or-a human nonocl onal i bo or fragnment
the nblhteerlsz:afmn effecttd ghtsucthai antitexdy db petenta@}ﬁ@ fmyoazyrqgtyi efifengs, ai¢- binding by

am no d, se et in SEQ | D.NO 19
the BB PIBRSY Ip DU TS P el BoapPe arg R PRBBE AT CSF. Several
mon&%%?ﬂﬁ@n&%eéﬁ& fekhs 'o'i' fekdidakd P the UintiBbd @ diTUﬂBiBnmventlon have been
nonocl onal “anti body fragnment thereof, the [ ight

descrifedi abova(ﬁoabmnplégamw% V.4 Y Haer msmals desiain antibody). Multivalent
uence
ot S0 5 o0l PSR BrACr % A Rty pimae o

CSF Sﬁibd@llytof Ithe ﬁE@ltEﬂB rh@ 1n3Q1,de arfulk I§G tmwhiohnael bindihg arm binds to primate
nti body or fragnent thereof, the |ight chai.n vg %:??bl e .
GM-E3 vl baorhcs (v B 28D A i Rindwip diother gatigen diffgrert jrom primate
GM-G8R ED éﬁ@herl%uﬁpgaléhthﬁx@gﬁgwﬂé NipY Yokt bEGiAD blsrgemﬁc form may
conprising an am no aci equence "as set out In
advari¥e¥eodisly ara Auharmsing lemwhein wspekifarentibodly, ier afrcca:gndnnant human antlbody

- XIS R T e .
polyﬂégﬁé{é’ cl?aﬁﬁ"bg avsﬁBH%Qlet%OE&%édg&)e‘Bﬁﬂp E;ba%bﬂ& Qéhe?dl'l'y'l&o@@x‘ i@l the art (see for

qgquence a set out or a hunman
examptn B 69%vaK44(hfar bo apti 61D 1f9r>agrrteﬁtD3t lhamtffc single chaigtantibody). Here, one

s ShER A0 BRSO SO b AR Ba AR RR e yiprei e chai
vari abl e regi on conprising7an am no acid sequence as
set out in SEQ ED NO 33; or a human nonocl onal
anti body or fragnent thereof, the light chain variable
regi on conprl Si ng an am no aC| d sequence as set out in

PN~ P~ A A N o
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aci d sequence as set out in SEQ ED NO. 54 and a heavy
chai n variable region conprising anam no aci d sequence
w@soosatizezsit in SEQ E) NO 24; or a human nonocPOmaEP2006/003528
anti body or fragnent thereof, the |light chain variable
region conprising an am no acid sequence as set out in
antib&EQWi D s}d@:iﬁSﬂll)abdldapd'rmawyGh’hGSﬁ agael abl ebavegmdle the respective other

scFvCOWPr | Sfi @1?5 @rs]q)ﬁaﬁzﬂtlé al% & I’:llarﬁg];fl E%&{e }Vagayl% Li]eéléﬂréﬂset% etermmed to be

(ﬁwhégﬁﬁﬁﬁﬁnn&ﬁ@ l'ight chain variable region conprising an
am no acid sequence as set out in SEQ I D NO. 54 and a

heavy chai n variabl e region conprising an am no acid
Accosdiqyena éuxalserseﬂtbodirhent nheShgnarimbiivcl@f] antibaalyharrfeagment thereof may be

derivgtr%%c lfqafg%lag}aﬂrlglws Ib%rg&%la.m%ggg%g ogf;&gﬁ;};o&gﬁ,og’e golgtmore molecules of
(13 99 I

o MR- P2 Pkl S Y 05, Mt . s

derivstgationtcan e SE@dtigeN@s mZmpdldatn@ the phammsndyiaonalproperties of antibodies

or SR HeatiSy FSRGARPIEIRIRG S5t PG BipIesS SeaBfedhs PFf-maleimide,
enabl@c@@uﬁ@on&htﬁr‘tﬂe th@@dc?b’ of RabMeMathtRBF 8n ae@ieOdpecific manner via the

nFrISIn an am no acl ﬁguence as set out in SE

sulﬂlw glsrupoxf accytefreenaminn aeido R4 Ithesmtespesanlloprefored rasn 20 and/or 40 kD

PG Rk, b Gt s BBl Rl ok P KRB Sl oo o

increfi@awe effadtivev olethle W@ghtoﬂf GaiEped %hﬁﬁnaﬁhtﬁﬁhin@teaGM -CSF annbody
sequence as set out in or a numa

fragmppifosycdingd sefit frBgANIS bYF ?ca@ﬁﬁ&tth@i lsieBd9 onetfs Mpgghmolecules of PEG,
regi on conprising an amino acid
eSpecwghé%(égﬁggﬂég out in SEQID NO 54 and a heavy chain
vari abl e region conprising an am no acid sequence as

Accofdifig Qbt a | firtBEQemBolien8 Gf B AvENIBAD th®eeladnalonoclonal antibody or
antlbody or fragnment thereof, the |light chain variable

fragmeapithsieefornseifisrly basani aocritore. Bepariipdlar i adiscoglipuqus epitope, of
huma%l‘:(')q2 rlog-}.[l\&mr?ﬁnﬁg% él\/f]eglfycoﬁ%?l'sﬂgvaﬂ{lh@m: s @%giﬁgilgéd\l Bnd/or amino
conprising ah am no e as. set . out
acids & 7 TG LRIQGSITKBKH GRINOc! onal anti body or fragnent
thereof, the light chain variable region conprising an
am no aC|d sequence as set out in SEQ ID NO 54 and

The yasbility 7 BPSiEEpD; %n@tm@gheﬁmémwﬂsﬁeﬂgerl&ﬁ S&qﬁqli\o6%r87odepwted above
reflectE RO IR in b pbiof b AEGNERSEberfe i Tifthe one hand, human
and gidb@nrGMaCBElfinewhiel Ipontlommﬁns R) mgl, @an therbther Mndd monkeys of the macaca
sequence as set out i NO. 54 and a heav in
family foT eArap Féé?‘&ﬂ%@%ﬁ“}ds‘"f‘ﬁﬁls “§ﬁ¥5n@1 &gifg‘ p&éﬁ@éé&és E@
set out in SEQ ID NO 33; or a human nonocl ona
As uddt ﬂl&gﬂy i nﬁﬁlﬁ%@%:gf thnx%raﬁ Qifnd Jgﬂenulnll:ﬂlhénﬁg@ @M’@S’Falkelfés to that of
reglion tonprising an am no aci d sequente as set out
matuiSHGM-OSKO. e5@1\/&!0]$Fawhhwy1tscMammoaaqldils[gaaf sgjuence (the total length of

0 |ng an am no acid uence as set out i.n.S
matuecy M SFgR b A A BRI a0 PR RO dﬁf«%@?&ﬁgge 1s 127 amino

acids). T8k %9(2 uent6f bl GRnEisE aYlargﬁlf%%h@M@pﬁ £IPPEWSi g an
am no sequence as set out in SEQ ID NO 54 and a

hé’éiARSoHﬁi’ﬁﬁl‘ mwwvmzegm_wrewﬁe SPERRBNNERY nBVAEEYFDLO
i cliopin g CEn AR T S S A g

t her BN O KOrLEvagretwE egeof conprises in its
l'ight chain variable region an am no acid sequence a
The sg@tenggpf GMS‘@@ inpergmn membany af @e magacsmaniRynamily such as for example

rhesugﬁ’fe )8 &%n%nkfek‘p?sgiﬁgﬁo&ber eof, the |ight
chain ar| gl on conprising an am no acid
sequence as set out in SEQ ID NO 55 and a heavychain
vari abl e regi on conprising8an am no acid sequence as
set out in SEQ ID NO 20; or a human nonocl ona
anti body or fragnent thereof, the light chain variable
regi on conpr|3|ng an an1no aC|d sequence as set out in

PN~ P~ A el o
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a heavy chain variable region conprising an am no acid
sequence as set out in SEQ ED NO 28; or a human
worewoaiBanl anti body or fragnment thereof, the PERP2006/003528
chain variabl e region conprising an am no acid
SCHVEREESBETS BBl oSERRKPLNEs RO BRI B EHIFbLO
variabl'e regi on conpri sinmg an am nho acli d sequence as
SeEPHOLQTRLBEQYRDGRQGS2.9 TKOKGALAMMa A SHY KQEICARalTPETSCATQI
ant i body_or frgg%nent t hereof, the light chain variable

r ehTBRSEBRIEI SPRGLYA PR FYERYRE sequence as set out in
E St i ;
The ol Bffope ¥ ifhaBedlSR AICORIAI(R Ep AU bEER B the bamag monoclonal
antibdify oBthe inventiohfomfragme o cheperd) asadescimdyabore fsiadmetst in the above GM-

thereof, the_ ligpt i n.variabl e tegi
CSF SAURBLE 2P B N WA Tt e SR PRDE P& ea i hbe undersiood
as at PARMAOGAL A4t BRI deRNcare BRKL SRR 2 YN ARG dride chain, here

sequence as set out in SE ,; or a '
maturenguéoazd namhived\prioratd GaHGSHT whindraofsimultieedisihand specifically (as

chain riahl.e regiqn . conprisin n Lho acid, . .
deﬁng@&h%%ets Oélgg.?é/t arbgratl o!qy.sé qr%n&%:) %gg%gﬁal%gnh%W1@HgFrheous specific
bindiM@mhAPb&of B @M-Ggggdlygieﬁﬂdeaﬁ [&{BaP QorAf IHErS &5HeaNSE irBgine the mature

set out in SEQ ED NO '32; or a human nonocl onal
GM-@HF i psduyepdide floagimgnan exendsdf loophin Pigkegiehal rwhigh ithpltwo sequences
indicé%%ir%%o%%%%%geﬂ ng G%ngnrl g’g)aé‘a}Png %10\%/(3: (SIIU %g C@%ﬁa@%ﬁ) ﬁ&&”ln b{bximity of one
anotHe@MArthiSisti@e eHeyame secHvally afdisigndenausiytouddbyithe SHMBIIY fragment of

NG 33; or a human,  npnocl onal antibody or. fragnent
the invgatignf Acearding; (gHhiscdeainiiops sinyiaReqUs gPEfHTIE Spsting iof ghefvo sequence
stretcﬁgg gp n‘?a%ﬁrg GHAE8R qﬁdi@“ﬁe@ &bovUhay BsERe e Yotm 97 28AHody binding to a

eavy chain varirable region COF%)H sing an am no aci d
confaagtiend epitepes dierguhatire AL SPhMQIrdady farmed itsusmiary conformation as it

noc) onal antj bo ra nt there the |jight )
normaly ex1stsayt YK éélllrb 'o&r"c]grﬁﬁ’%ﬂggﬁb eéﬁ[. e@.{)?@ gachgttf Aca.d Sci USA 93,
5 191562%?%9 t&8iaSLLor@imdton SR AR Ride Bn&Rb PmRRRY GMI@SI is folded in

riabl'e region conprising an amno acid sequence as o
such geanmet a$ o IBHEQ HO NG segBEncAstelfes indicatedrboaliceripint spatial proximity, for

ovi gdes human nocl onal antibody or fr
examplech B BT R g PPt egon S ek, (ARG CSF, where they are
then T8 gAked SPRIirti1gé O MhehOMiREs-BinhsidRalaBbRrasich SEOheNEshtext of the
as set out in SEQID NO 16, a CDR2 regi on having an
surrogiding palypeptsdafisansess set out in SEQ ID NO. 17 and a
CDR3 having an am no acid sequence as set out in SEQ

ID.NO, 1 nd caopprising. in its hea chaj n variabl e
In a sy e SeRretalr st veanisr Temhgl A teRer ot AR e
aminé8cide 8ot (LIIRIPERaRzMn thé above GRlRZent €06 OfurA@Y AfUn@ithuman primate
am no acid sequence as set out in SEQID NO 15 and a

GM-CBR3Inaiy esngciatly e feoed chbodisepnbrriden of ghet aboye (Higcemipuous) epitopes

oo FFRAPT ol 7 1 St 2 e e o

is und®@hesd ianAd albdilel sB@EncenMHunR@Snt Aohhamah @himarhGivr GSF.
am no acid sequence as set out in SEQ DD NO 34 and in

its heavy chain an ami no acid sequence as set out in ,
Accogtaty 0D AdurtBe; emboflimant f| thghinveriienn thh hamanomgapelonal antibody or
fragrRIRRGR RpRStelfil el TR Bl s LRy g an amino ecid
sequeBbé chdsehfrdrh $hd p@hp cohsditingaoT thsderset auwtiidl angpfehe SEQSID NOs: 1-13 or

set out in SEQ DD NO 34 and in its heavy chain an ,
56. Prgirmer acp dusragumneecla] satibedyt o Hagpetphrige) camprigingjmheavy chain

iablk Seki hay 31 PO A EGIHERES 1S aSRlav Shainariable regio

vana@&%e%%ﬂ@ﬁé?egﬁ Fhoits. elavy hai han A novgci g vaniable region

CDR2 sgrenceasset sat indBEQ ID NEQ DindNChea38 chain vianablegegibg KIDR3 sequence
chain an am no acid sequence as set out in SEQ DD NO

34 and in its heavy chain an am no aci d sequence as

set out in SEQ DD NGO 39; or inits light chain an

am no acid sequence as set out in SEQDD NO 34 and in

its heavy chain an anmino acid sequence as set out in

PN~ NP~ @A - o o o
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primate GWMWCSF with other primte colony stinulating
factors (for exanple primate G CSF and M CSF), the
wWheeditngsiol ecul es according to these especi al PFT/EP2006/003528
preferred enbodi nents are highly discrimnating for
Erinate GWt CSF, whereas, the ot her col ony stinulatin?
as sef et 15rSEQ FDINR: barrecomprisig eV shaing@pable segion HIRRI sequence as set
: . [ ; :
out ff SRR RES: 13, TARR, SRP BB roBlt CORY sClyeh PR RRbut in SEQ D NO:
15 ardhétvytohniad ariable regioRICDRY $dqubceansgecdudth §BQ ID NO: 2; or comprising
specifically bind tg and neutralize only the desired .
a hegvy, hain vafghle de2igr {dPRUsadsFeads 8t get 8 FEQ ReNGrel4, 2 heavy chain
. . i i vy hi . . .
varie R DRI SRR RS et bht HBEG L NDRN 3 gheF Rt Pefhin variable region
CDRBlsequmecitis sctrondm SEQADIINON3; or ocompmisirgeciorasty chaindarigble region CDR1

oo e SR BB S 0 SRR B S s e
in séaQ%m'N’GSl?Ené 59@&@&%& é‘arf&bﬂeoregiokﬂ@i@w stquefSe AOWt 88t in SEQ ID NO:

out 0.04 x 10 9 the latter corresponding to about
4; or40mphisingaa/kedvgehainbserbledegion GIR Eseqjuescesds sehpst il SISQ.ID NO: 14, a

o B Ol B R 2 5 A S D, B vy b
vaﬁaﬁ@nfbgiqnbgﬂﬂﬂjﬁfh\ﬁgﬁﬁebﬁé/ egtdowhiat SEdyerd sl 5,dbf Eéﬁ%ﬁﬂng a heavy chain

~conditions w | ow under physiological conditions, ‘
variableeregiow ®DRArsequencgrasnagt okl iraSEQ He Nt 14fa henyykihaut veriable region

ff- ORj ' hi ffini '
Rt S SR PN0, R GHERY AL BLRARHR S suence

as sePO@ENIEY) TONPD e drebpeiRing IhEIRN chEiAGatigslalre Ao IODIRIY sequence as set
or _fragnent thereof according to any of these .
out i FEEHITRIR: J 408 hemey shairevariable 1gaIonHEDRASCHEAGE amngst out in SEQ ID NO:

r . | 1 t . :cino
B
a hedor cluimearighlenedon |CGBR 1 Rtqraed aasetneutt ihal EQdDs N@: 14, a heavy chain

variagle 5 ARBGUOR SSUEE? st Qo SR A0t FARRS A NG6 Hike Variable region
CDR%’:sglueﬂ.@é Q%aéétY)u{ ﬁlséEﬁg?Wv\g.SS" &%n?xgis%%ea KR8 eH4if vatiMle region CDR1

ogical activity ichis neutralized
sequdrice me sgrdutrint SEQUIDCSP): 1deahenvy dhaimdhriapletthgion CDR2 sequence as set out

TSR BEOh S PTISCReE B m 0 1.
9; orfc8mpfisin@ohdak JRh¥th Varig@Btrb 1€ ADR D Eéq%xéﬁdei &esef 81t id SEQ ID NO: 14, a

correspondingly long time. The high binding affinity )
heavythéiormanabierregioo PR e irode @s setr ovtria i il NQedégndtpheavy chain

v ELS, QUSSP o e ASR0298, LB, o ey e

variable0bioReCDReORghdRaMs Gkt dupat SEQLID NG B, zehdepashdiinvariable region
fashion, with small er nol ecul es bei ng excreted and
CDRR|spanenet avsesepbineSEQAGNOphrand shepvy dhpw epiapledggign CDR3 sequence

: ti - anti i :
o seL 0 1 SBPELXRERSL 02 Rl DRI squenc s
out iRBEQLIDINCal1dng hedviyechhinvw dti@b leeegioa rGiR 2bapendeass deheut in SEQ ID NO:
effect that therapeutic neutralizer is excret edlsggf]l A
15 apd janhemtethain oitieble 1581onehDRS BUliynsfoAS SEY BHI 2 ID NO: 12; or
o - i t THYSO:
comnf Bt 558555} LIS IS 4 BMGRSEIDNO: 0. s vy
chainbudriablesregionsCORR atdquwemce as wétvat fis SEQCHR 2B dLS #Fdnahéayy chain variable

. th utralizing actjvi d 1 ned for binder : :
region ARG 560 a5e (et RS FLSEQ 19 1 eh o PletP BRI Aatayy jebein variable
regioft DR Sdefdnée Nsaet oftf iMISEQ B esqaj haftaly cHBihevARbRI fegion CDR2

herein below, neutralizing activity was neasured in
vitro using a TF-1 growth inhibition assay (Kitanura,
T. et al. (1989). J Cell Physiol 140, 323-34). As an

i ndi cation of neutralizingipotential, |C50 values were
nmeasured, |1 C50 representing the concentration of hunan
nonocl onal anti body or fragnent thereof according to
any of these enbodi nents of the invention required to

o ——— a
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aci di ¢, nonpol ar, uncharged polar and basic. By way of
non-limting exanple, two different am no acids
whedoengizsy t o the cl ass of nonpol ar am no aci deCTeriode/003528
be consi dered "conservative substitutions” of one
anot her, ev f_these t m no aci ds. yere not
Sequepfedf Sob ANt wﬁ%@égs@ TS AND R SRR Hri Al eysEORCDRA sequence as set
t @ﬂﬂ? gasic anino acid on the other hand would
out in E@ conS|dered conservative substitutions" of one
another Panel 3.1 of "Ml ecular Biology of the Cel
Still ére preffetrie@Nany2008hk, aboye At kerbinatidahofSCDR 1| EDRD aIRHUDR3 sequences
Roberts and Wl ter groups am no acids, into four

existsgp @l}bgnana@pgp@onq{@ﬁ bodyror fraeEmeat géeaeoécﬂuélpergﬁalpgléggodn its light chain
vanabi%f%lcﬁl ]os;41 %ﬁ@%ngﬁte%ﬁ% Q8 féqlﬁnpé‘ére?g&eﬁ $¥Q ID NO: 16, a CDR2

rm ning, €” pur poses o e present
comprisiugniié aminovaetireequarce isot ot ipe8EQ dDI WO: 4] mwd adCldRB scomprising the
) cogiervatlve substltubé of  another amno acid in
amin Cé g@}

$gagpnCesef ARt IHYE 1§ the invention provides a
pol ynucl eoti de nol ecul e havi ng a nucl eoti de sequence

u i . .
BT B SRR WS B i o
ﬁaomﬁﬁtqh&léﬁﬁccﬁnbmh’lshm itg light dlﬂﬁ&tarﬁi@]%rbgln‘m lan gmlﬁdﬁmicémqubnw as set out in
erei.n honol npy be determ ned aring a ) .
SEQ %N%@. éefgl'éag B BUIBAR BORAY OB aaHWftvy gl&ﬁ%%f gye light chain
vanab"I‘QYeL%Z ncg&QﬁhQng‘Qﬁ an%né%cf@l‘@qgéncé?as @@t Yt EQ@ TB' R0t 19&nd a heavy

tion by sequence alignnent (as
chain d/esahsle hegiloatmquorfsmg ameminoaadid seproeneesd, out\hel’S@Q]Da NO: 20; or a

e b by NP B SHETE P BRI A8 comprisng o
amind“4¥d §e§ﬁ@ﬁ€’é 2086 RYBOQEDIND ! [RaflUCh&RY icd@inSAAHBIRGEgion comprising

encodi hg a correspondi ng am no acid sequence of any of
an aanamD fNQuence ast Setaoid/inrSEQ IBENEr 21§ opdehwrampoaocional antibody or

fragmexlﬁcth,? qug ﬁglg Ettsfrxllg\?]a%ta%lg r{%gléhgo% gﬁﬁggﬁ? g%lpx g%?&; %écﬁlgnce as set out in

SEQ IhEM uolaaata kv eHAIR Mafate esxild ¢ napgtisiiy atDarAi@bdicid sequence as set out
SEQE([guence of any of SEQ E) NGs: 1-48 and/or 52-56
in

WNPs22;prp m%qrb@pp@céoqa,l PpRody @R fragmenjfhereof, the light chain variable
I [ igt
reglon ? %{n £Iﬁ§1§ JlC?d s gﬁigﬂegﬁt%ﬁt??imﬁ? Ig;@ 29 & a heavy chain
vanab(]:@f&g@crryabmpﬂsmg kmtantmb |aord setluctrhe assetr @gporsdiQ O ANON3B3; or a human
acid in_the correspo ahld se qence of any. . .
monogpnapniipdyes fragmegt 5 31255 Chaig P BN ey fpmprising an amino
I u ' dmd 4 R HRAEYS1BRArdfo
acid sg@%@??g&é%& %v@ %Qf%%mpgas pect ezﬁ? t he invent f%n 1 comprising an
aminopacal/ scjesnee gshset oetde BHEQ HD NEb2dost 2 hemae mepmlgnaigmabody or fragment

ocl onal, .anti.bod r .fragment th
v R BPO56h SR ngf et PTEBb P8Rk palgyom msSEQ D
NO. 19%9@1' Ky gréhﬁ‘t'i'i‘ V28I aBlei regis £ AURPASin@ Sn SAfincOakid Seﬂqu&ﬁye ﬁ set out in SEQ
SEQ E 8 and/ or 52-56 or encodi ng an_amn

D N(aoai;{ og gdnmgn@mp@rtaé prmtg)ogﬁ oa.ﬁqag@egtcthgreg (ﬁ}EFelh%@ cham variable region

' comptlsua% ag a‘éplaggféeélﬁgg/ hz?sng% %gﬁ anﬁ) R{OS@QHEI) IHg§vy chain variable

ereln

regiondb@IrEinosh amifxdei@bdyrendeek sbtnal QVSEQIID H6c 26;darcteiman monoclonal
with this invention, the term
antlbodpswarft%ﬁwat IT@éGOéotﬁﬁ dight tfew V%f@ibéttféglw&oalpéilé%&gu qnpigp acid sequence

f B o 8 £n fn vREAETARbY cBmBHERE an amino acid
as setp‘g{tile%% I'n I\?%rg rred g%oﬁﬂn%m fe@épcgharcnltral eut i caa{ll 1
sequelB@g3Gsi dutdn SEYTD NE&S 7 oro hyosn triogoclpual apabasiyt (Hrfaig,ment thereof, the

transdermal , . intralumnal, intraarterial, | nt
light clAgy Wiap I e GinAamRTIE SR P PG SGRIYe a) peut I fi SE6D NO. 19 and

a heavyUHaed b&tthmfﬂte%l&d é&ﬂ&asltg arl 8mind RaT {dqathcdras 8BVh1RAISEQ ID NO: 28;

that said maceuti cal” conposition is adm nistered
to a pati ent via infusion or injection. Administration
of the suitable conpositions nay be effected by
different ways, e.g., by intravenous, intraperitoneal,
subcut aneous, | nt rarruscul ar, top| cal or i nt rader mal

- . o . o " - Y "
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and the like. In addition, the pharmaceutica

conposition of the present invention m ght conprise
w@e@bairdsdteous carriers, |like, e.g., serum al bReiA/BP2906/003528

i mrunogl obulin, preferably of human origin. It is

envi saged that the pharnmaceutical conposition of the
or a humparneRAcloRaY ARtkagsr ifegmentthgrsaf.the HShirheevarishigrregion comprising

an armﬂg 0%1&) NRouédt 'a@n%( ?5( ih Wﬁt f\ngefSﬁ g.fld (aaﬁegféts Ekdif Sriable region

I's 1tnventio urther*bio i cally act
compﬁglﬁgtah amhérpe acld rgquenct e slenb&tndESEQSEDdﬁOt B8, or a human monoclonal

phar maceut i cal sition h agents m ght be drugs
antibag T A e ﬁléerﬁ%fswg%hh‘f@éft Y4 1RNORRTHAS ARG "acid sequence
o Byl ?ﬁszghm@nz?;%mﬁé@“&w 4B LA hpr it amino i

sequedlcaigssatroduine8E@ @D tN@: 30ybt ahnmammwmebpakmbody ogfagment thereof, the
actin n the circul ator stem and/ or agents.s

light ehpinyk bl KSR CAPPTSRE 2 ETAOHGIY HARCTRSFRCE! B if HEQ B N0, 19 an

a hea{/y ?:’l?zﬁﬁ QR athE ‘i’é’gl&?@orﬁpﬁ'ﬁﬁg o aRidV AR sERRAG &R out in SEQ ID NO: 31;

body or fragnent thereof as described herei nabove
ora hmmaa mpatocherel entitiods orditagmehiethesnfirths light chaimuedrable rggion comprising

uence encodi ng an_am jd set out in
o S GRS TR MRS NTE S B8 £ B g, bt regon
compﬁﬂhg OarflGinthcs 86 %@gﬁen@@m@rsleﬁ bﬁigmaBE@T[lD NOcid; s£guaE® monoclonal
beari ng at | east 70% honol ogy to any of SEQ 1 D NGs;

antibadyAg faaginesnt t}mecg"ﬁthemr @halm VAP BELON GosNATsigean amino acid sequence

as setﬁﬁﬁﬁ{xé%ﬁﬁf g§ EI}ISXQ%E | Camen eéhrﬁff‘b%\éﬁ%trlf:yeélgﬁ corngmsmg an, amino acid

sequefife #4e€ oafini SEQ D DI bY a Ag@ak monboronhlfwltlbb@ﬁbﬂﬁﬁgm@ft thereof, the
i nfl anmat ory di seases. The jnflammatory di seases are

light %iwaﬁ@raﬁ%%{?ﬂ%ﬂ CHAEING HoHN RSt FIPeRGE§isst Pign §FQ ID NO. 19 and
a hea{;\h %lﬂil@ﬁ"% %63%1(13% %hxﬂﬁﬁu%:@p dﬁﬁ‘é%%ﬁ%f ggtrlgl SEQ ID NO: 52;
or a haﬁiahn‘ﬁondiﬂldrtail pnlltﬁ)oslgzloe fiagmsnt( th&epf, the bghta:habS‘tal’labtel reglon comprising

o B AR S LT B Ao s
compfisiflE i lathihd BEX sed%ﬁ&@&?@i Stdn @@QetD Q‘Cﬁ%@rse (1BD),

uveftis, macul ar’ degeneration, colitis, psoriasis,
Wal | eri an Degeneration, anti phosphol i pi d syndrone ' _
AccordhigSke aacfulttleercmlmWntsyhdrmWn mesibtleosli sptibody of the invention or

1 I R LR -

SEQ ‘N’Gfid PHERALH td ashuﬁl%PHﬁ)nQ&loﬁ‘éltaﬂtlﬁm{sn@r ghsnéfhéreoOthe light chain
special interest is the use of the human nonocl onal

variatde régionl yomprising greamine heidessfuense s dchguttip SEQ ID NO. 54 and a heavy

i nvention. for the. preparation,of a nedicament. t-he
chain EED UREBT RRTCT A LTI AL SFFERCT &° PRar B At q B NO: 20; or a
humah mésHOTRINal WhibdY Nr-fighfeat fHerdof athe zghs rhaidshlifie rddon comprising an

and/ or Crohn's di sease. Wth regard to RA, asthm

ammcamql sequUYBCce ahsst euaineSEQED Mujdaanq %b@e}-vyecglame%aa]eﬁﬁglon comprising
a &nes f dndy- tHE ik 1S
an anfifly oPPY, SRBERGE 4T Rl 5 R IUNEE 0 o i 8 mohBElopp! antibody or

fraomafﬂt theﬁe%f MBé 1igi cheint vakiabié reglamtolgpnsmg an tahéngadidaequence as set out in
responsi ble faor initiating the. disease. as ]

as
SEQ IrD;NQj rﬁ%ﬂq@ga heawy eha1BYRBADIR FISERIBPTSIY Rt @GN0 agj sequence as set out
£ Rl Meftlen bl
in SE@ ass I ’maj oﬁgﬁ#g@g%%ér}%g? gxgtY\?bId? ?/)% g%%gﬁ@e&?he a?%te ain variable
regiomuoingrisiaf GD4mind aéd lssquenck sk setealit TinceEQ IDeNébtiélr agfepeheavy chain
usage in the RA sy nowum GVt CSF i s known ce.,.
vanabémag%rh CRRBSEAE Mg R CERALTBEH SFEReBAT (DusPacd: or & human
ToRSIS 36 tHRPoRNtle A¥hCSImih S/aHE9IE ¥686n kY
monog-oce addbo% g???ﬁg a putat F\(?eg‘hr ol é fgr Gwv % ! mpnsmg an amino
acid sdijsamsaspedgnessSbR RoEr didrandt » heawy ghageVariade é@:glon comprising an
hypot hesis. The second themry holds that, while T
cells may be inportant in initiating the disease,

chronic inflammation is self-perpetuated by
nmacr ophages and f| br obI asts |n a T ceII |ndependent

s " o - - o, . o o o o
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in this disease, believed to be of an inflamuatory
nat ure. Possi bl e explanations for the node of action
W@R00sBM3EEF | ncl uded an i mMmunodefi ci ency conpoPEHEP1006/003528
Crohn's Disease, Th 2 skewi ng, and expansion of
' i ation of

dendritic cells pronntin fferen
aming 36, EAUBRSF 25 SE&PP%IH% !ﬁﬁ@ X% Aey hypap stegoglongdgntibody or fragment
Y
v PR G S48 o S0 LSRR gl sy s ow n S5
NO. S4randrd logasy lobhineragiableatgian somphemo mdmlmf aad sequencems =i out in SEQ

at_the sane tine r onsi_st ent t he . knoywn. . .
ID NG % S HaeaRORar 1SR bAcS F e hEieD . (O LaE Ghmgagiriable region
complqéjnp raﬁpa‘ﬁ‘ﬁﬁg acﬁ%éﬁ%&néesas‘)&@ off i QEQW'NCPQ‘;@QM a heavy chain variable
Juvants known, Which is why the cytokine is co
eoioractrmpmsmgare@tmrw avidresquescecsgoi g iv SEQ) IH:)aNDo A6 eri zgliignan monoclonal

ntlboépéé)é Wa,o%a;gfthtﬁreg% tgg}ﬁggsg}yhx) varg%ﬂ o%glg en C-)aP anﬂno acid sequence
as setv&[tym; SEONID NOd¥4 (RN hBagt cidin vﬁﬂm&reﬁﬂ QBm@ES@Qa an amino acid

has shown that daily subcutaneous treatnent
sequendet 43 seQMOSSEQ N3 or ajupen ﬁmn@dnﬂr&ntlh@d)@rcfrﬁgnsem thereof, the

light %@Hﬁ\z%eaggeogeglfﬁl%‘gn%g% a%fdaew%ﬁﬁcﬁo ieﬂlrlence aSJ ﬁ?t(ouQ?nzgg%}D NO. 54 and
a heax &aﬁ%a&fbl@f%ﬁrﬁ&cﬁnﬁmﬁ@ﬁn paldceRidsequenden® set out in SEQ ID NO: 28,
evel oprment anti bodi es agai nst the cytokine. Sixty

or a hywen émnnoskonphmt@m of dragment theigaf, SiselislitishripoiegAlE yegion comprising

an am%%%q QEHELal ag'srég oAt %2@ NB1654PQ§§' bhéa'v?y h%fn @anable region
heut Tzt ng tésponse t not 1 nvest

comptitifig @Ghodinin® abid &aq‘L&:nbé ia@lset oot mV\BEQ 2 MNOn P.Q.’,V@i 8 lmfnan monoclonal

GWt CSF det erm ned_ under therap Within the scope .0
antibadyjog f@r%ﬁk?&? therrotothe dight ?hﬁ%ﬁ%ﬂ%}ﬁ regwnu@wweﬁ*@a" acid sequence
L at S ¢ Wedidn 'c6Mpsinie tird id
s et B SRS OSSESALENL AN Y PR Mot EGPAERR indamine o
sequenext dswiet yutah SEQIR NIy er bhtmah swpocbnileasbodyrorgzagment thereof, the

respon cIJnlcaII .to an antibody resp
ight SHGt YAIoDLA R TSRS oI IUETR B Petput 1, §EQ ID NO. 54 and
a hea@w&fé%%%l@é MbYiGhs biS arlﬁﬁﬁ)mld Qqeneverser adus SEQ ID NO: 31;
i'n Crohn's di sease ( nhol t et al. (2004) Eur J
or a h@xsh mpwetonal amr@pdv oF gme@MIQEI@gI}, theNéght chainpapgble region comprising

an arff, A5 TG EF VL 01 A CESRAPE G S SEh Gl variable region

compFi§it @GRFamiAB acsd) @edEknbE a€ GBS bdtefneSEQSIlZalN(al 8%&r srah ihwenan monoclonal
t her apeuti c approach, as is contenplated herei nabove.

antibodyfoq ftageentdseaef, e lightechasy wartab Wegyog\ﬁog@gsgg@g@nypo é‘-CId sequence
h I b d

s seUTH), SR, SR 20N, LSS S n amine e

sequeficdg3Isesoutgn S BQID &1:i Ib¢ o & fumar evoanclovlagtibedyaori fragment thereof, the
aci d sequence as set . out in any, of SE

| D _NGs: . 1c
light chatly vn aBLs. 15€108; OB AT SRR Ao ET e 2850 abin SEQ ID NO. 54 and
! Sh @D NO: 52;
s e UL SO0 B gl RQUROLR PRRGLTD Bl g ST
or a huinen eianot lanbimippdy ios ftagmbet therdef, sheoldght abalewpnabln @eigion comprising

an angg% ?%}E??@l}leee%q%t? Ihsg ggtn gxg,] Iﬁoﬁb }éldfue l()ﬁar\}y chain variable region

compﬁﬁﬁér aft SNGRS 2 3@ Sfusncd Rfset K8 ih SEAMEND: 68. a t unor ous
di sease or another condition with del ayed cell

apoptosis, increased cell survival or proliferation. A
Accordinef GJ‘ raeﬁmhmmmbmhnmesteahe Husnaa wenedpnalofntipeily tpf the invention or
| eu tri.c_carcinonge

fragme B SRR o0 Eh e F BT Ay P RP P SERIOBEQ g B Ay WauSd s set utin

SEQ I RRP 2} bataeEd gheﬁlﬂhﬁ?ﬁloﬁbélbﬁm(‘aﬁhbocﬁoor flandd} thereof, the light chain
subcut'aneously applied the GVCSF ant agoni st E21R in

variabdatdgiort somptising ohaming ReidsseREEA a5 selexpri SEGIPAER. 55 and a heavy
receptors, leading to onlyia tenporary reduction of
the PSA serum |l evels. Further, the application of this
GWt CSF ant agoni st in acute nyeloid | eukema ("AW")
did not reveal clinical activity (Jakupovic et al.

S NN AN ™l Ol AN PNPNLNSN SN\
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panni ng i n phage display as determ ned by ELISA Fig. 5

Results of a TF-1 proliferation inhibition assay
WQeohorsedl usi ng various representative human PCT/EP2006/003528

anti-rhGw CSF scFv hits Fig. 6 Binding specificity of

. hu nonocl onal . anti bodj es for human GV CSF r
chain NaRaH|e EBFIR ORISR Hﬁmﬁ’a"&fcg?%q“ﬁ?‘be asyseg Qut dp g%QO B%0: 20; or a
humarp hRABRIONALARIRAC Or %ﬁ{éﬁ?ﬂ@%? tRORGRCERA ThAsb1K &8 Bomprising an
ing of humah non onal anti - CSF anti bodi es and
ammofercagsmllubscd dserecofit iR SEQ BANS2 Ueander ladavyeheintvapihible region comprising
non | mat e GVt CS
an e o e eapBRCe) ST et SR G, Al i Scmaar mpigipal antibody or
fraom&{t tRerBLfTRIL @ﬂ%ﬁhﬁ%ﬁaﬁ@%glm&%ﬁ&ﬁa By AR d A £SEqueh @ as set out in

9 Qualitative results of I pr0|ferat|on
SEQ IDnNDhiSHiand adwsny clan fvgmabéquqggxnng)nmrsu@@ amino acid sequence as set out

in SEQE NG L e Aot THHELETTE0Y 86 (PR RaL e fignt chain variable

regio&é&hﬂ)ﬁﬁﬁ?tah%inﬁhécbd EéRBn@s sAYet RNk fiRISFY IDSNY Ssadridobheavy chain
representati ve human anti-rhGw CSF |1 gGs and

vanab&mrqgeypmmpngns @manfing geidriequenre as $at @iantSEQAPMO: 23; or a human

oo g3 PRS0y B Pl 2B an s

acid sé(fglelnb@dy st a@MRns BQADINOL 35 Quard héavlyi chain’ esidbls ragiort bemprising an
-1 proliferation inhibition assa perforrred usi n g :
aminoagiq sRgyeReaAsSsbaLtan i SEE HUNEh 24nen 2 uneanmeseclpgeisanghedy or fragment
d
oo HESIALOUO Gy Y AGETPURR 8 kTR RoRl st ot SEQ.D
NO. sbiandiartgzaof chmhlvaMSEe@m céraplysihg) & Bmior amétsemtnancmaﬁt set out in SEQ
human Gw CSF and from yari ous. non- te. . . .

ID NGi3e P64 Meigh regpaaiata g At & bagmen/beerh dbs fghthain variable region

| &l 20 oROICSEQAD NO. Y hnd F¥ebdch bl
compﬁﬁ@? gly ﬁ%%g%ﬁh{ﬂﬁég aél é;cgsyl at |%n of Gw CSII Fi ggﬁilzC ain variable
regionResngrissndn shimbyacod setqhelcefaﬁ eettoupin SBEQIIDAVOCES; enrg htb@@'ymonoclonal

d eosi nop survival Fi

antibogg G Fregsrt LETRay O LEReHarT LERD e aRt o R eaa g 4gid sequence

as set! Qe iB QAW GRINBslial edh&Rs| daRhidriadtd ratdbh QBm’f)hllngla?l amino acid
Resul ts of ex vivo toxicology study using anti -

F
sequernstas tseﬁcyutug SER) H}ré&%@ﬂeqr paween BAnHarM et kor(&a@}ent thereof, the
light c%%gl \f)ail('fa etrle\él%nb %r%)riso \S.ana rrlﬂ)éo q; ?@gé@ WYL G sé: | it u-égfgé@ NO. 55 and

of &Xx viv using anti

a heavd\dhialio vt Al dgionmneEmsptisick hﬂaﬁﬂo@mdpd%qgmtasSBSm(tAn SEQ ID NO: 28;
and oxidative burst (D-F) by nonocyte

or 2 hgpagrglagoglongl %@Pé}‘r@hfrawemﬁhe%fe %F%&Eﬁalﬁl}’ﬁ&ﬁbl(a 1oy comprising
atsiso r

o 55, S0 1565, 8 90RO, BB St o

compridind iah gamiens paodd seqm:nem ds |setr odti i0aEQNIoINQ@:h29; r¢mGMf®SEn monoclonal

. Antigen The hurm GM.CSF ant | d
aniibogyiGE RGB! FEFOEHES DRSS RFBETSEioT RBTRGENE gy acld sequence

as setfdﬂ%tiﬁgeﬁp‘i\f@SSQQnH eChOlyy R DéaMbieSke i ¢a8@RsingY) amino acid

via th CRi ntroduced restriction enzyne recognition
sequersietas setNotglin SEQ EhdIO: 3Pher m@mmmo@mg@nlﬁgtlb@%oq fragment thereof, the

was fused. to the .pel
ight 5P BBl e OE PP EE A *RaISEAREee B St fy SPBIDNO. 55 and
a heav@zr &ﬁ%@éﬂbl@&%lﬂdnﬁpr&ﬂ{g ANaniag aﬁﬁlrsfeqtlﬂ’&é a&Sed@.ﬁth iSE€HID NO: 31;
by the manufacturer. In brief, E. coli BL21DE3 were

ora humamgfqmpﬁi@@amrtﬂbOﬂh er Erxgneydharelptheslighy chra V@Péb\lﬁ ra%wﬂ comprising
sel ective i Gal S o
o arfhE 3L 6 P EALTL SR AN 53 iR, gy il ssin
compraif tah (inigb ddRT Gedunde HMsanchtnecﬁ‘.EQlIdmm BZnpea atumaxa monoclonal
to 25 C. A periplasmc epara on was rforned %
antibog ﬁquagr@ﬁb@ﬂlér%. the hsbt éfé rg%lpatCP risjg an amiho acid sequence
sel ectively destroy the ceII wal | mai ntaining an
intact cell nmenbrane. Natiwe hGw CSF contains two
di sul fide bridges and expression in the oxidative
periplasmof E. coli allows for formation of these
functlonally |nportant dISU|fIde brldges Reconblnant

A NN I~~~

o .
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provi ded by the manufacturer. The colum was

equilibrated with buffer A2 (20 mM sodi um phosphate pH
W@ 206/101383 M NaCl ) and the periplasm c prepar at PONEP2006/003528

("PPP") (100 nmL) was applied to the colum (2 nL) at a

flo he col um washed with 5 ) .
a5 sl B O BRu bR S it ESHY, S B aRIE dEsah GoMRECBS 4 amino acid
|
seae e G B I o N oy P eeuent hereof, he
light a‘:hairﬁvamibtlmngmll eomgwising art sdupramce:;aquemacas isetrmit we SEQ ID NO. 55 and
ool ed for_further puri.fication. filtration
a heaPp e GO DR VECTPRR BF FBATOIP & GEPLFIRAA S5O0 BB SEQ D NO: 52;
ora h%qein&ﬁcwml AlthRuRe 'fl%)gnﬁﬁmh'efe*éf Qh@ﬂomﬂ chRinRB&able region comprising
bco). Eluted protein sa (fl owrate 1 nL/mn
an ammpeaoscilbp@me@ ame@toahd:ar&ﬁ [59 BAGE mand \agbeavynctpiimtvariable region

detection., Prior to e colum was
compp e 4reee Fof sttt A M S ER B9 at f on
(ol ecul ar wei ght marker kit, Sigma MWV G- 200).
A pre?érﬂatdeénﬁbo‘aﬁﬁ&ﬁrﬂr&ﬁHéWﬁuM %o@@&l@ﬁﬂ‘ AABHodVEASHI it ereof comprising
nm and cal cul ated using the sequenceé-specific
in its rhrgheduima vaxztblqn vigiana €8t F ragiencompicingncaming: acid sequence as set out

in SEQ i} AR 1Bt ER s e ek R alitiec oo et i §FQ 1D NO 17

and a(CGBR3 %B@ME ah @S0 Btidtdehivdnat @6l setBu@lin BEQAD NO. W8Sind comprising in its
acconpl i shed in PBS contajning 5%DVSO (Sigma) with a

heavyf theen etiehleaegion @xcPRd ISIOEZAMATISIE R AMNIQSRAIEsequence as set out in

SEQ g[g%}g(lt) e{]4 (a gﬁk%tsz/e% ﬁ)rha%gl%?éf{ %@ né);%gcpg% %giﬁc%g t #{ SutI i §>EQ ID NO. 15

and aBIDR B Ravding abiadtihdxdidtseghenbédd ESbunint dngerd SEQID NOs. 1,2,3,4,5,6,7,
exchange chr omat ography (Resource Q Amersham
8,9, B, d4ci%AéO5Ponas carried out according to standard
protocol s. The chromatography resulted in both
[oa n r ) C .
In a fa RRer equ{é%%d (egrﬁ)%f(lgng{t ﬁgec %&Q&rﬁn@ggﬁgl rréar{?@g%)f) g%lgﬁpl%éégﬂ its light chain
an anWﬁS af:fdaféqumt &dsea@ait lin BEQ ADSNOoBd i iaritsekaabprohein an amino acid

chr omat ogr ap step (sanme conditions as above). into
sequepgaseteti PRI 5&%@@ NGt $ 3ot dis lighbclhspt an h@&l%%cé%ffi%ﬁ%% as set out in

NSl A ﬁtga ! & &' det out in SEQ ID NO: 36;
SEQ gncent r%ﬂllgﬁtsg{en@ élg{lgyﬁuﬁgcadfl’ %"ent he pegtli lﬁel ght) o
in its tight etdirt m AGincedcidsdgubsk 3l et est iarSEQ 8D 8663, arfihia its heavy chain an

N STRNE S A T L TR, N —

set ot ?ﬁ SEED WA MOHSEN fdh&HyREAIIARRD R éég@érﬁg adQaf out in SEQ ID
anti - nouse Fab2 specific poI ycl onal antibo Di anova,

NO: 38;my/imitsAdt thenBsMImingnariBsequsaceras estral imAE B?J)NQ 14 and in its

o B S AL 02 Sl RSN o i v

acid s@@ﬁén@@gy sdt BuaOYREQ IDYONB4 BRESIrLit9Yh&ESH)chaihhe agiine asidfstduence as set
bioti nyl ati on was denonstrated by a simlar ELISA

out ingSER MDA 4Q; patn itebightghairetn BninoEsidhipaneIcs @p sgliovhin SEQ ID NO: 34
Xi des conj.u | o
and 1IE§%§GaV_¥ﬁ:gaI§1 Aél na n\g\g(sn% egg%%\éeg Etyéug?jlgl ng% Egiéilét{?es t ht chain

an arrﬁﬁd) Ukidogeq(1 & @) setrdt e SEQ € NO: 84vamdahdnghdavpfchdi@an amino acid
m (ref erence wavel en th 620 n 6@%‘3 To estimte

he .
sequepRRATE! FL B X Ay IR0 B AT TSHSECHEN &7 BRLR 3iq SAvgpe s set out in
5 8 ! EQ ID NO: 43;
SEQ 7501, A5 8L B ) S S CABBRREE PO, SEQ I - 2
in its hghteqﬁaai\/axﬂammmaerIEMquelhr&wsse( OytrialsEQED NO: 34 and in its heavy chain an

. M 280-Streptavidin, Wit h entle itation.for
aminoxeridSGAYERRE asPREOY AR §Eﬁnﬁ@9}éér SR ERE el @Ring eis sequence as
set outthI?S@QDtﬁ - PPaeinl itFhdaSh Bhidt £SarAg LRt REL&@Reas set out in SEQ ID

descri bed ove. The ELI SA results showed that the
second el uted peak contai n&d thebiotinyl ated rhGw CSF
and that about 95% of the el uted rhGwv CSF was

conj ugated. Concentrations were estimated using the
original materi aI ~as a st andard and turned out to be

I ~rr~N 1 . - . B Y a1
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Exanple 2.1: Cdoning of the maternal VH from hybri doma
HB- 9569 As used throughout the foregoing exanples, a

wO pwbR11383 " V-regi on denotes that the V-regi onPCTIEP2006/003528
question originates froma full i mTunogI obul i n
mol ecul e.

o SBLESH G ekt heouahon, A1 15 SU0LIE, IBERG, 34s n
heavy?Hat P& aRfnd 2&11@ E&ﬁfenc@é&t seY\'BhtClH S@Q‘Eb ND: hﬂ§ OFQ{ it9EER chain an amino

quantltatlve Yy eval uat ed is a nolecule in an
acid sequdnge 8t sgeoudin SRQrBrNex |3,4a1nd @rmt$ beavyichain amrashino sicul sgquence as set

out 1@(3 1'%8”%1 1{1%251?\;% £ Lo ead%mbeen %F]Lgr{cg%g set ouct in %EQ ID NO: 34

and upﬁ@ﬁ@a%%mﬁ%l #lino é&a%&&n&@ B4 B@Mh SHem MRSt ng
exanpl és, a ead" nol ecul e denotes a nol ecul e the

bi ndi ng and neut ralization potentials of which have
The lbxeﬁﬁraduambbﬂinmﬂus Iabowl;uqirda\d(he diungn" neadtlomal| evillodyhm®lecules and/or

alre ake Iaceo escalelnthef | owi_n .
fragméWérFEF‘ég e eBren @A Ages el rup | Jl%%ﬁﬁla(ﬂy of primate,
es ecmg‘?ﬁl}ﬁﬁf%ln @Ni-CRe Ay RRH & ok BRAl Siibb#eRdr biaits @deof according to

eration of fragments thereof is described. The aim

these esfpetianly pesfpered emhodimentsreze highlyaadvertagaeys serser erghieagprsf
t he gene encoding the VH in the maternal mAb produced

SN R R N ——
prxma‘f@@ﬁ/l %E‘\M‘fﬁ‘%ﬁfér bﬂnﬁmlmiﬁlﬁlﬁr@%ﬂ (rrtixdipldPhate G-CSF and

umw th ["'ut am ne adjustedto contain
M- CSF),Sthg/blmdmgl mmmlwbondm&to thes egpet_cmjlmc&eredmbﬂduments are highly

et BRI P RS YRR YHE P RSP EPE Bt e sme

milie@®bre3dét Mtddhindd @ads medds thet alhufhA iR Rhal inﬁibodit ot fragment thereof
10exp7 cells were used and RNA was prepared as

accordipg ¢ tinse embodineenty, schsnadmimsiared ¢e athymany wikhe expected to specifically

bind tgﬁnﬁlpﬁgegl{ra@%ﬁ %rél% Ct)ée(%l%gr% argg‘taq'gg% S0 %ﬁ%da%g%% 'ere neither bound

nor rieairaliZar l[ﬂmlnkﬁélborthlbabacﬂﬁtt@ra/ hRgtesisgrk®86E pSafictability concerning the
Edition For the isolation of heavy chain V-region
theransmcmrze PERCURIIC4YG i ed out using MHALTIR V: GCC GAA
TTC CAC CAT GGR ATG SAG CTG KGI' MAT SCT CTT and Race
Secon?gmdegs%% Pq%&qq%%ce%a%egéﬁ%a%ﬁo%euse dﬁ? b Egmate GM-CSF
with éxitiehiely Bighiaffinitypdavaluatdfdronatb@r @ 10’ Mbdeven tmaiSl,ow as about 0.04 x

primer annealing at 52C for 50 seconds, and
10° NEhe 1 oRePPRGInEdP 200mALMdan GIRE" PRrT Gk Mg sget this class.
Smce%f@ l(?l%tlc o%h@vmu@{ n{dl&%hese%fta g Fheﬁta 1238’9e1fy0<{1ff@190n controlled and

avy chain gnents were theé
therefbsa)bamg)d lﬁacunpmblvmg b:egaond avdartie pucet diffisson ?lfhredlherasvyvﬂl allow under

I d
physifIGcal SIS CRE S BBEE PYRERY oAy UPE e gl ree, o which

for t@eﬂgﬁ%eﬁﬁﬁ‘ﬁy eanhg&ﬂt bidded iP¥pseduanay Ne> &Xanpk eméand: that once the
ction of human VL The aimof this experinment is

comptelebesetac ¢ humanfmendslanah anmibogijoz Hragmenp Biereofiaceerdig to any of these

ernal. VH.cl oned as..descr
emoof BT B RHST A CoPRL bR PP Bar TR B ot hand s
formelOf} d’(‘S’es hbroRadiNg loe at RGOS 650 duiskey kepatdid)F ol biraling molecules intended
donors. Peri pheral bl ood nononucl ear cells (PBMCs

as neyieplizers of Pidagisy! activityolthesy chAASEISES 5P ohl&l&Yt %ﬂva%lta"eous since the
[
desua%i ng%{)aﬂge %t gcgt wi Pn?&ﬂ};eéats?gﬁ%sén% lo\ﬁgn Nbﬂlfgrélojrecﬁk the biological
act1v1f§d &f whi¥hidd Yo wnmtmdlaécb@em prim2® Giy- @Sij)semnmlbduumly the neutralizing
I gD anti body (PharM ngen). Approximately 2.5 x 10exp7
PBMCs were added to the beads and i ncubated at 4C for
15 m nutes. After washing four times with 1 nL
RPM - medi um ( Bi oChrom) 1 gDigositive cells were
rel eased fromthe beads by adding 8 niL rel ease buffer
(DNase) and transferred to a fresh tube. By this
et hod O 9 x 10exp5to 3 7 R 10exp6 IgD p03|t|ve cells

I T — . o o,
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TTGGICC-3"), 3'-hu-Vk-J5-Spel-Bsi\VI (5'-GACGACACTA
GITGCAGCCA CCGTACGITT AATCTCCAGT CGIGICC-3') priner

w@eews/11BBA from | gD-positive B-cells was transeei/BRm06/003528
into cDNA (as descri bed above) and used as tenpl ate

bmdl%@okgﬁgcggr C g rﬁPGHe 170 e%*l?ﬁ(::R ﬁg{l(ﬁ'lac;t | Q0 Pr%gﬁ t8f1ts n emaed target for a

long ts:lJflé R e@ﬁnﬁ@% heAkliZO Rt Rre n%'iﬂglff‘% hind.he nunber
possi bl e conbi nations of - 3" -primers. The

fol |l owi ng PCR-program was used for an‘pl ification:
The hRgnihdingtaffmtyasf Bhiarf monddorsd @atibediepor fregmantnhateofitp primate GM-

e A I
from \}{enfﬁooﬁﬁfe%ﬁls bPY éﬁhe&%ﬁ% 4 szejcggéﬂde‘rl’é ¢Shidd With ShAL %ules being

fragnents were then isolated according to standard
excreqedoazmbehsunatechaﬂmm éar@erZoﬁes ISibceatle comptexuef tlentwo polypeptides —

antib goryg'xgﬁg(?(& érggene%ﬁg? r@o&g/JagAEpha%Eydl S lrl%)éer than t%e antibody alone,

the 109}r Pﬁ?f@ﬁﬂ@ﬁ@d AdvE Bhs @Y fo@!:techQI tﬁ@ﬂ EB&RQ ndtraf b2 @€excreted and eliminated
Di splay: A Laboratory Mnual' Bar bas, Burton,

from Bwopattle&t Slbloche me;slavdly thap monds! betho r:aSLeab/@rEattmoy bound to GM-CSF.
Thus S48 5 G 8 B B o SRR oA A P b e
the light chain V-fragnents. Two l|igation reacti ons
Fmall\rQeflﬁ &%‘raHﬂn% %@&‘ht}p@é’iﬁnﬁhéd‘ %rC{fmdtQQ aBé&bréih ttb Qhéﬁ@lé%ﬁecxally preferred
chain Tragnents (Sacl - Spel digest ed and 0
embodnﬁnetntﬁew puagmrxglmlaghess; wilbbe describsd ¢ e Hetdil ersinclrelow, neutrahzmg

w5 LIPS i [0 18 G RN RSB, e ot 1989

Cell FySiel 140 BIREIG N s ﬁﬁﬁlﬂﬁfatlﬁrﬁl ban&atalizidgl pdidntial, 06250 values were measured,
electroporation (2.5 kV, 0.2 cmgap cuvette

ICso TapDeSENing Bh@rmcgéweopupgéwnanemw}@al ranabmybroar@agment thereof
0
L

inhibieig | dff TEAt ¢ednprohigsrationei Kyt iamndromonaclonkli gaibodies as fragments thereof
follows: Each 5'-priner geflnes a specific

up. . )
according |t AnY ﬁ%&)@seg%ms%mﬁmfé ofthe ‘ﬁ?’? 59 ﬁ@u‘? ﬂgaﬂ%mmmamly 3x107°
M, of Lé%gﬁto%p‘s au\/]-t\sassﬁptgﬁfﬁlﬁgé e 901}‘}@1 ghﬁl%‘ijechleg Qecéﬂrdln%N;o any of these
corresponding to the priners Vk-JI - Spel - Bsi
embodiments Mkthd 2nvenSpe kreBhiciafore tﬁ;chlh \povdat JiBuiBhEkErsBYi tha/ketivity of primate
' = hu-Vk-J5-Spel -Bsi W. The groups were wei ghted
GM-Gfeor di ng to their germine distribution 1:1:1:0.2:0.2
corresponding to the prinmers 5'-huVKI - Sac-2001 :

In sux@}r{aﬁ}g:ﬁ@i, aguré%gillnonoglonﬂuhé\f}ﬁgg Sgc pis (%?ﬂ‘Qqu‘ thereof according to any of the

aboveehmbbatmmntsabf dre triventiss ayhibis higic dbgitee oof] dlSS(D@nbtrlfm ffor the desired

)., for enot ype. expr essi Th lture I :
B
neutra‘}ﬁmoadcﬂ'vﬁg fmhg']lfnmtm‘}@ft *P&ﬁ!uﬁé bbiikd. 2dhesdtheinde, ghél fagersistence of

overni ght. The next day, cells were harvested
the bipdertantigeny aomplex amwsmlaslmdorpﬁfe@a? bindemfrems the b@dbd thereby lengthening
sing C |aI Iable pl asm d preparation kit
the d‘f?ﬁ*oélgoetﬂs‘e 8%’55&3 eéa C(Eo'ﬁ%' *Puction of the antibody

library - human VL - rraternal VH PCR was perforned to

A furiZPlabdett bhendRiveRt prékides @il wetbelonglofitidbdy 0g fiaent thereof
mat ernal VH descri bed above in Exanple 2.1. For

comprsipg i2fi iapane agid sequercehaying df least 0Vahomolesy withrigaamino acid as set out

in any 3 SR AP R s RrBERes Aol G e RmIlHlBy standard sequence
aligmﬁ‘ém Pkd s SuchMaWHRsIr BN TT ((Bfor VA M arihad AOB ARSUCEElograms compare
TTG GCC CCA G 3'). After purification of the
ahgnedpwﬂs&nq«?am an FuEoptsidhpiantine acidobass S8 Can PERFH 4 various levels of
anal yti cal agarose gel, the& DNA fragnent was cut with
the restriction enzynmes BstEIl and Xhol. The phagenid
pComb3H5BHi s (this vector is described in the thesis
di ssertatl on of Dr Ralf Lutterbse) was d| gest ed

.
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the production and secretion of filamentous M 3
phage, wherein each phage particle contained single
wa tovandess pConb3H5BHI s- DNA encodi ng a hal f - huneeir/EP2006/003528
scFv-fragnment and di spl ayed the correspondi ng
. SscFvzprotein as a tranglational fusjion to phage.coat. T
stringBfey, B A1 FrpEseiee sreatkel Pag R ShrlhBf QRifGAbigysubsicution
etc.). AN YRR Rert ig_hﬁ%e@hl@é}&nﬁa%l A BEAS Yh "glebtiéh are considered as being
scFv-repertoire were harvested fromthe culture . _
“consenypeye sithstitutions’ Pelewn enatar if ,ghegcqaph balong o segsame chemical class, i.e.
...centrifugation. . Then appsoxi I I t .
sicicy Ryt A eg ot P btk LRV, I thur tRly by o aiferen
amindThci@f b&lBSEiAg td thBSAssashdnpelib aintith Mdidwberiaddomditlered “conservative
biotinyl ated sol uble rhGw CSF (praoduced in E. coli as
substigiong’| 96 Pngbanesharn emﬁﬁ)ﬂ)@sq)ﬁvp GMINO [RCigfst Vergerat| identical, whereas a
' ion.: | I I : hae
nonp B ORid 20 3521 SHTS Bl 54 1850 g woul ot
considepeh tedmserratig subktiaitiofs’7oXordddagher SRanepB AvofdiMiolecular Biology of the
,mgnetic heads (Dynabeads M 280-Streptavi din, 9{{}%' ) .
Cell" vt Eiined O0A DHUIREF. JOREEa L €l Rtor Rpbgits gnd Walter groups amino
ids A8b WA ARinf \di R Ji¥3dndbAichQich i
scids b 5 ¥ Qo P10 R g 55 M RAGA I neRIBhch & grouping may
be usea] forthreaiepoday ofidsthimigirgt épshepurhofeBSE the prenB8Aentkor, whether or not
t hat purpose.the biotinyl ated .antigen - streptavidin,.
a partsila ARG AN 5 (RISETYoE HE RSP SF R0y aBinQiasid m glegon
collected with a magnet and resuspended in 1 nL of the
A fufﬂ?e?hésggctsgf Wid YehfBR P‘l‘@ﬁ'ﬂb@g ﬁ&l?\mcieo]—itié Sm¥Rehlk NEhving a nucleotide
procedure was repeated up to four tines in further
sequencaierdsdinkfdneaminasicicdgquencedissgt @nttin anesf SEQEDENGse d-48yand/or 52 to
56 or ISR RpGICRNIERING Haewt (LeQ TP Gl RSP wherdih homology may
be defeRhfel I dMpadink Ll 140tdR 8GR EncoBRlgl an*dshinBladRi sequence of any of
© egﬁﬁturésn%olélg%e renaihiﬁg@%Igh bindgng en?ities this 4
SEQ B a4 apkart 82456 svitiga ketleqfidecequesncy H questiomhy sequence alignment

second. el uate was agai n neutralized an or . .
(s dcBTRR BN B P aER o ARED: SheRR s fRfedtp tpffsequence in queston
is cofdididred GonRAbgousnifeat RdefthetOldentidal tiur @8 vRTeRpditimg Muxkadtide in the
and cells thatwere successfully transduced with a
nucleqfitiggfeatence Fpgodiag axwrisspendmenyning @rl seaugice mf anyef SEQ ID NOs: 1-
ai ected f i nd - PN
a6 oD SR o Ao S BRBEL R A SRR i auesion rom e
correspbidihg tdhe sre@ordnuclostitie(d) ianthé hadigotides pdqaynanehdoding an amino acid
vitro selection. Plasm d DNA coréespon.di ng t]o 4 and. 5 hich. wh
sequepesRiddYoP! PRRANhY Ghad-48s81dired-1¢ BAVIES incpolicleqiide pplst which, when
transl%:tgcﬁ, i ftsRh GRUGhinB R wﬁ%hqpleﬁ%e?qgéﬁtiﬁﬁl%qtiﬂe to/hdBb¥herate triplet) or a
ragnents were excised fromthe plasmds (Sacl- Spel ) _ _
consenntve |sohgidutiora of tbe samespoading aminonadd tinsthe reotrgeponding amino acid

pl asmi d | ag/ Hi s it he, mat.ernal /H - TSNS
sequepGer @ %qynﬁf%ﬁﬂ?ﬁgsi ﬂ-.“&agfiygﬁégf%sﬁ%ﬂ%e/ VPR e FRATCT (VP fubstitution
is to teRAHelsbRdSX RE&S B AbSRNSt ruct (e. g. scFv) includes a

Fl ag-tag ( TGDYKDDDDK) between the scFv and the

H s6-tag and the additional phage proteins are

A furthet epdt ofAtliceinventiat pmivideachplpomhceticdlf eompesitiopregeprsing a human

anni n of plasm d DNA was transforned into 100, nl. .
monofigae! SRRy rnfarBr B Bbir KPP UBIIE Bt o g @ nucteotide
sequefi@ QRBUR! dni dnihB281AYequedice Ak etk Qﬂzhrgsoﬂ/ﬁ IPDiN®ed -48 and/or 52-56

Into 1007 nL of LB carb (50 ng/nL). 10 ml_ of this cell .
or encodgEears povnarasid tspaiangt ComprgnE ncning asidnjequmiceerpatipg at least 70%

upp! enen {3 A~ca niellkhnt .CQ 19" f
romoY R Ay OhTHUTANS ;48 A a2 8 EndeiiaABERldsD" 1 understood as
explain@d ABRIMAKbIAL ghY abcdid@ice 3AGHLNUBr iAagirtiah] othe Tdran “‘pharmaceutical

| PTG was added to a final concentration of 1 nM and
the i ncubation continued owerni ght on a shaker at 30C.
Cells were centrifuged to a pellet and this pellet was
typically resuspended in 0.5 m PBS. By four rounds of
freezing at -70C and thawi ng at 37C, the outer

o R Y " o N N N o, e



10

15

20

25

30

reconbi nant antigen. ELISA results are shown in Fig.

1, in which the various scFv nolecules tested are
wa@eoagedsal ong the x-axis and the y-axi s showsPCTEP2006/003528

absorption intensity nmeasured, wth higher absorption

comp%%g?rﬁﬁqtetaé% St r on o it&)i Piga m{sﬂ‘gtt? B3 neqqken g&eifgrag ya ltuman patient.

In a 'PRfEGd ee‘f’nlﬁiél'i‘rh@htt 1R8 FRRhELUAR ecdﬁh;ﬂﬁltfd)ﬁ 3618 ﬂe@oae&mposmon for
wi th above the respectlve absor ption |nten5|¥y col um

parential hiwansdemhal mmtvd lwminak irdseserial kintrathecad iaadion inteangsal administration or

by d1rectemjetcﬁ8n é@&\}lsgfteol[}slsatﬁ %@faa%%ﬁgggaf ﬁrt)e;glid o?ﬁl?ﬁwgge%?f%al composition

is admifftzed fa phtidht @1éj1|nﬂ1§m3ﬁorViﬂJ%cthn Aiehi BRAREACEE theRei &6 compositions
all scFvs whose absorption intensity colums are

may badeffeated! ty diffeeant swaysshaige Dhdnaienoesninsiape@ignesic subcutaneous,

s 55 DERLRAE 5P, o PASELEH 8 Postin of

preser(tM#lﬂbﬂtmn iyt afrfler WondRide £ pRaraBcaidaled atbptdDNA camer Examples of
uence corresponding to scFv 5-306 while the othe

su1tabé@ eeytisabearyiersgge WeHPTNdl tl%erﬂrya%@@ ud-q:mposphate buffered saline
solutlggs':']\%?é}t e&ﬁﬁ%‘?@c% gl%‘;? o“?l?\pgtgxd% R8siofs, SeR¥ut R’% 89%&@\’{@10' agents, sterile
as’the sequence were o unaﬁ orig

soluti6lhss pip@y@des){ ety ﬂoﬁmshmﬁmlcog@ntmg fsucianaxgrersrmdm be formulated by well
sequence VKI -012. Exan% 2.6: Characteriza | 0
gHage

af .
knows cppveqtionabmsthodet These HUAL CREPRBLNS &1 OF j3gpunistered to the
subject A€ 2 i abfeThel #)9&’%\13 '?an%)éﬂ thl REQER AR Bp@he attending physician and
characterization o e Sckv hits generated by the
clinicatefabocks PdielS(WftlkaﬂO\EﬂDﬂVEhe rEscicnd lags, 2o@ages ifor Smubhe patagng depend upon

I‘eSSI purifjcati n of scFv hit deri
many c?x%e’isi Blé; a‘g)pqtlﬁntr:s SVCN Pd)ﬁ)urgaa{a 2153 E%D&het P]%'Y 812113{ gompound to be
admtﬂ’l‘ﬁ&%dg OWNtinE SR F&HE WD SiARRIseBRdH, efbnédal hedh, MM dMate? drugs being

carbenicillin 50 nmg/ nL and were redi ssolved in 1
admlmﬁelﬁasoatu@ntbai’vmatwgs qulwr@mrélr adrpipisiraien gfclydgesterile aqueous or

oL 53, 5RELFE B RRA GRS My v s

propyﬁe‘ﬁk‘ U &1 ppsllvetha e Gl pdodt %gﬁ&blen@lsudjch gastdiﬁ/eS@FV&dV\QJ&Btable organic
rel eased info the supernatant. After elimnatjon of

estersj pitchic s chyls okgatr- cénpe%bweerﬁymebﬁﬁrWﬁtﬁgaPtcehohw@eouS solutions,

emuls?o%esp%s%ghﬁ?ﬁ@ %@i,g'a gsatll?tg a%?l':yéf Sné&d?d.| F&Ieﬁgraqn\%hlcles include
exam née ur or ther puri Catl on,

sodiumiNd iNaridPOIuti gH) Rinddrisadeik troS Gextidse Iancﬂ agdhm, chlxbhdk anmgd Ringer's, or

fixed %}19 ﬁg-tp(tageﬂaohlg(e% AR Isl\rllglaggg’fél}ﬁ-rgxig 5&5&%@%@%&@ eES e][eﬁ%glyte replenishers

(such 'Egrﬂl%ﬁsle -bab&H BA 'Iﬁfwer@ d’eﬁ?‘r@?ﬁtdn\GQhE BRe SHlestrl f1VevRAAd dlk@ hdditives may
e pre-equilTbrated colum to bind to the resin.

also bﬂmeﬁpt sucBodsyl florsexaepde, veatmictobipliscantimpxidarte ahvlatiaB2RER's, inert gases

s (20 N Che 0 T REEN Sy RS 30 R B B i

compB&D pfﬂvélhﬁ'ée@ﬁg Qhftier®Hile, @.g. ThuRUilbhimad o8 Qﬂﬁmuﬁbglo@uhﬁ preferably of
were further analyze t% respect to binding stren

th
humayg korrgetu b of envisagsy et o ghianeroiceb RomapuHel iafj ks fvention might
compté% 8} ?.(E&é gon too{hﬁgxgnu m&l%%%?xgle&ttlbg§ br 19 érft Eﬁéﬁ%c%ﬂﬁg dé&Zribed in this

sequent exa

inven&&PAr Alrtheg Bidtbgildaslyi mguvesmgegtsbedepemng hen dtHef énended use of the
possi bl e conformati ons of the

scFv, thjs cr
pharmsgeyticak gempesiten. fpph ;ﬁcetltaémsltf %‘Sﬂgsea%w &‘Stﬁ’éﬁﬁﬁo “ygyestinal system,
oc) r B n(rﬂéﬁﬂa SHHing actions

dru Slfi(dgg‘% %é‘t %ﬁzﬂcg &Iuﬁ%w?tl t o FI TC | dbe fed r hCISIr\llf 1mmunore 1
(e.g. Theicasterodds)) hirsgse xpedulategt thes inftanghateryt fresponbe  drugs actm° on the

identified scFv clones are c bIe of jnhibiting
circu W%W@e%ﬁn&ﬂm%ﬁ%ﬁ a; FUoRRE é{b & conpl ex

di spl ayed on the surface of TF-1I ceIIs Neutralizing

scFv constructs would be expected to conpete for the

recept or - bi ndi ng epitope on the rhGwt CSF nol ecul e,

rendering it inpossible for rhGWCSF to bind to the

GNtCSF receptor conplex To the extent that blndlng by
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along the x-axis, and in which the nmean fl uorescence
intensity ("MFI") is indicated on the yaxis. As can be

wG@e®o/11135Fi g. 2, a clear |oss of fluorescence PCI/EPE0G/§03528
of the TF-1 cells was observed with the naternal

nti bod econd froml.eft al ong t.he x- ._The..
A furfgragieet pHRARURRGIAG BViErChREGRT sty SopoHional ddtipady or fragmen
there&%'d@@b@@ hereifBo ¢ObH Qp&?nméﬁtid@ rrl%iea}r{e E&%?nélﬂo a nucleotide sequence
| uorescence staining of "TF-1 cel he scFv
encodmg @u LAnging - a@allsm::mwas hesvest lanfyl}'ebf éEQ 8P ¥es:t hd§eand/or 52-56 or

esults .su hat the scFv nol ecul e. desi % o
encodTEdn' T HE o T BMCITPROUN ALITOEP 10 G LRy Seering at least 70%
homofd¥yitb@hy 8NSEYIIDSNOE: 1-0€ an@bt 52156 ZWRéteCthoMioldgy"a@sto be understood as

restricted to scFv 5- 306. Exanple 2.2.6. 3: Large scal e
explaieg mesesma@nvena tlmmamife@tvreoﬁ pmedicpmente aptignadly comprising one or more

anti- ug OdUCt I 051%21 gf)rlﬂé reaﬁa gf 191?1 %Ela%rg%lsség%ﬁe’gggﬁﬂammatory diseases

are ad\faﬁfh%fe&[slfsedhweh ffrdrﬂ&h@éﬂfu@%n@iﬁtlﬂé a$ FheurandidofdiwitisaRA) (including
370Cin 1 L selective nediumto an optical_ density at

RA vgoch ngnresistantsootrertmentowith nl NF wérhar nejrirakigers), rsthees rByltlple sclerosis
agdi I
09 2 e i g P, RS E Ry miscss yntoms

(ARIISQJ’IQﬁo"}ﬁﬂ.'SJD&e@sfe Z&Oﬁﬁhlcmldmm&hiysF ibeosis (IREFY,ebiflethnimyory Bowel Disease
centrifugatio 000 X 5 .10 mi n.and r‘glsﬂ nd%
IBD), iy 4YsitisaL 2 § ﬁesmraé@m c °f9 ifei REOTEHe eXE %ffgzi"ed egeneration,
e | SieRaaL,/ clerosis,
S S R i Tl e i
relapsnrkge p«ltychmﬂnWas (RBptcuté uged chroni, Batiks,g fhded ZOIThrnmdlc implants,
The scFy. 5-306 was .i sol at ed |n a two-step purification
glomsgplopephritisy IuPH;BHY O IDURI T cf rdefF i ni ty chromat ogr aphy
(IMAC) and gel filtration. Al |eads were purified
of sp?cgﬁlqmyr&gls e b 5 tHBhBAGN m%’ﬁb@l@ﬁﬂl a’ﬁﬂagdys&sfr%ﬁent thereof according to
rmaci a) and Unicorn(r) Software were used for
the ingéntomefbo gregpbpyaratisinl ofdmndlcahsntvﬁer thedfeatmerd ®f R\ dimgtisling RA which

is resx@@g}ﬁ)‘é chas d f r ?}Eel:l hof en% l\gg Q“'\%Eﬁrcf{?rn s,\ﬁxi\ease

Super f | ow coI unn accor d| ng to the protocol provided by
i C e Tke W68 pRk Hﬂebﬁ&sefé watdav the path
With E%?%m%a%%}gﬁ%ldégwgm Shosghat g% g * g t)apa ogenesis
of rheanthtditi artBREs (RAP Te)finamkoldpplat 8¢ T geld H@rm@humra(cgommth an - as yet

unideGG 1 ARGBY Gile BBPTLTY LB 30 HREUGE T B ROCa Gt el as for
dnvm%th cBronfk thildhiNedtbry FrodesM THik dﬂc?&& 99 bhRdNHIRMUBe kRGN ASkociation of

Sanpl e. Bound protéin was el uted using 100% buffer B2
RA with Slasollumajordiistreempaiplytivdanigsnsi tef lpegsr ipRer gy D4+ T cells and

skeweglg'fJ 83@ tr%cgpgoru%%elj\ggsagg glﬁ ftlgér ﬁ% dgyglﬁv%{ ! -%%@st féx?d%n to enhance antigen

preseriHe Mok SthBuglp iffrasking alutfate (cPhar]iTaM}H)l equéskiobr atde GM-CSF  is
Wi th PBS ( GbCOZﬁl Eluted protein.s Ies flow rate
&

1
produged by Aycallr adisatipea paktive rale auGMr e pigeression according to
r detection. Prior to purlfl cation, the
theT%?LgeHv\gtg {gbr ated for nol ecul ar wei ght
determ nation (nol ecul ar weight marker kit, Sigma MV
The s&dondOfigery HiddsSthae witleendelly mag manatpioaamoim ihh'fatiﬁgl preer disoase, chronic
75 Prep Grade columm resulted in

ly . )
inflamyaliqmig SHEREBEE IS R TRA SRR eSS SUL LIPS cghlgagependent manner.
This t&lge(?gtl%g%er %ll(i_:‘ gl% rSGfiVe hERAS of2 zfcﬂb?t'eﬁ‘ TCQUMS %Hér{cﬁ e@nx§chromc RA and

nmeasuring optical density a

the pepondeesreecal wlvateddndtsrbplgagtehmdsﬁhw@ftﬁcse-phpmmasc GM CSF is a potent

nol ecul ar extinction coeffl i ent o{ t he resapg
stimulatqrpfmacgonbagssAnd PsoraOtss Broliferafien pf PRNRYtes an macfophages.

r hGvk CSF- dependent proliferation of TF-1 cells by an

scFv |l ead The aimof this Bxperinent is to achieve

qualitative information on the neutralizing activity

of the hal f-human scFv 5-306 using the hGw CSF

dependant ceII line TF-1 (DSMZ ACC 334) TF- 1l cells

o o o Y [r— A S AN
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inhibition of proliferation an |1 C50 value of 7.3 nM
was determ ned for the nmononeric formand 3.5 nM for
W@ b@odirsesic form The results are shown in FiBCT/BP2006/003528
Exanpl e 2.3: Construction of the antibody libraries
and phage display sel ection of human VHs The ai m of
the follow ng experjnents_ is the selection of a set of

GM-GefrsAOWR 1P e Brsesth PTG byaictiedtPt hoal i magraphaggs) and connective
[
tlssuerEgleso(;}' b?éblgﬁ{)vls e)gﬁgstslé% ﬁﬁga%b%&?\ﬁéfrgf#%;gﬁ @?f‘éﬁ%lsggcawal fluid, as

measurod by BHISAroraaRNA FiRBVESAccbbdingto thie dadicnphage fitieblast theory” of RA,

five healthy human_donor Perip er al bl ood

these fyRcFlicIRES 2RRA%F 40 PPEMESTY TRsPeNSiipIfat egaiiye 4 self-perpetuating state of

chronkh&ﬁhﬁn&ﬁ@g L& Whi@cP QQI@BMN&@QU% a1y %6% B@gﬁtlca_f%a}hls scenario, the
was 1 solated from usi ng 't he asy

activatéd njdordYBaRD daitinomishy deheetasaiblid]l aehdirBYF SWthh mamtam the synov1a1

roro s S, U LS50 L3008 Bl of ) cytkines -

IL6, H%b%cfiKWI)CSﬂf %Spr%gl%glanéﬁ§°5‘rﬂi EfbEdt@Re FXAR GM-GSR feeds back to
CR-Anpl i ficati'on of variabl e heavy chain regi ons

promagtvrehar egiupatsn diheewid redrbited gonesytesdn snacoapthe gesa He-Sramdeld.-6 contribute

o e oy kT 520 35 o B prosigandins

proteégpﬁdtfd'lr%,tl}wd' 488 asd@frol hearBy @M@e@@ﬁ&ﬁdsb@%u%mmnd cartilage.
| i nked operatively to the VH CDR3 of the maternal

anti body foll owed by a human FR4 gernline sequence.
With Fagard teeCriobnlsatisaase, aécombipant humgh granulpdyteépiaephagRTologR stimulating

ot BONEESE) B e P SRS el B BBy sovee oo

dlseag@l&l@ﬁefe BK, hﬁyﬁénﬂ@hm (26023, LhncetA6D, AU SdkardlTfoview articles
CE GG 3' ), 5 -huVHAB- Xhol - 2001 (5' - CAG GIG. CAG

have gmge MSmlar@;am.t Bhe) thegapgutic effgct gf thisypptent pro-inflammatory cytokine

o o SBOE BELTES ooV, B DT o e o o

actlox{ 2f - 1GNE CHIG 1A€1ad €3G TiAm Ghb ] ):)encf&fonﬁ@ﬁbmemcﬂrdm s dbsease, Th 2
-primer was conbined with one 3

riner
skewigg, Gk SRBHON PERFUHEA FNPIARS b LT IH@HOW? FRAQIOR T cells (Wilk

N VHEPS, R g et thofs, romisay b sono. B

Gastrmﬁerusﬁdpasl 5, S2ur)eThé m\sfleh@mba@h)eve meafsun;blownnge of action, which at

ram was used for _a |f|ct| tion

the sagge GG f%?rel@né’é@Bha’ét W ol PRGCRE Boh i Rgiglammatory
diseas€ SQ&_I mer extension at 720C for 60 seconds

wa 3’ orrred over 40 cycles, followed by final

extension at 72C for 10 mnutes. The anplification
GM-(SPdsiane of tie ancst zetaft aljpranis kad)\eﬂl,ywaﬁm Ispwiwer the cytokine is co-

i.sol ated according to standard For the
adminiSEted PoRTOF OB} 1M ISR EVHASF BH O 4T SRTA P Gl (Ul |G CSF s highly
1rmnu9Eéedld"(ﬁMh§rtnﬁ{%§ P dtiall. S(tl 994&231&%"@1 40ERYY). @hddr recent study (Rini B et

seghents (F R3) were

al. (WERCa/midmef 2B F6F6@has hlmowrsmaad@ly subpyshraOES YRRIMEAlYHEAIrGM-CSF from

o 5 s T oo B8, AT AR o) L
360, 547§]8'MH45& Xigtin 28R%) maAths ain38 7% PEG 15) begjmﬁt&tfe saicer patlents to the

“Li'’b 134-VH1 A M3 (5' - GTA ATC AAA GTA GAC TG, TAT
develmmcc(f TEROTET 2EBDSAGE GAKIATASEAC PErgeni3of patienty (§ /15) developed

(poly 4alir/é}/}-§£|3 e&%&%ﬁlﬂﬁ@&%@ﬁgﬁﬁ %&Ea%g%onse to GM-

CSF %34 -ndtHidAvtigated' inGhA @rbEnAAAIsEGEA tEAC nbECvarATSeOMG 16Gds of GM-CSF
CGA TCT NGY ACA GIA ATA CAC RGC

determingd \yndsp.- herpys WHHR  KECS0RK @%Ah@@n@“ﬂ&r of e piention, it is
CGA TCT NGC ACA GTA ATA CAA RGC-3'), 3'-Lib
134-VH 4-MH3 (5' - GTA ATC ANMA GTA GAC TGC TAT CAG ACC
CGA TCT SGC ACA GTA ATA CAC RGC-3')) for the human VH
subfamlies 1, 3 and 4 matching in the very term nal
reg| on of FRS The foI I ovv| ng pri mer conbl nati ons were

NN A -
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second PCR reaction using again the respective

5'VHspecific prinmer and a universal 3' priner
woraioshing t o t he universal 3'-term nus of the BPEPEPINEE3528

DNA-fragnments (3'-Lib 134-JH3-BstE2, 5 -AGA GAC GGT

conten??gte%?fga-rgrqh&c%c wggagéﬁa%r%é%%r QEE%§F éd%? dlrect?y respond only

to thealHEﬁdrfeLsQﬁﬁdl%ry enalWratd QRoldhe BdiCalb@rat 3:e'ilsﬁ':'i?lcpf%fr‘ﬂ$esponded clinically
primer anneal i'ng at 52C for 50 seconds and pri ner

to an entitenlyi rowoase fzma‘lwmowtlséc@ddsmmr@ pevetlbantie adegenpgs GM-CSF,
[, owed n at 72C f

which ¥ I8’ &, ERrRierobaiien i (RS LOPefl L(Enb L 8 ¢l (2004) Eur 3

Gastréu&bPMEBAG] N6016R9SIsS . NEXANRIR ZntBGR-ASHD raﬂlﬁb’odles then, may have a
construction - cIonlng of (t he human VH E In a
sxmllaselmamsuﬂg @oidviest int Grohf @rdesgésemg degs HoMl-CBRearsLshanldpe eomsidered as an
entified in.th i, St revi ous sel ection
altemie bRBRENIC BRSNSl R b Ehesl £ br ry
of human VH fragnents described in Exanple 2.3.2 with
A fuﬁl‘@? agiett of t}&eiﬂ%rﬁ{dnr}goaidgélmﬁe &€ B\hunfhnPinaaec16ha3 RhAbody or fragment
brary was generally constructed based on standard

thereqf ras destuibed hewenaboye emaamilmuqﬂfrogldle ozdeculecorppagiag a nucleotide sequence

o ed P BEAERL LRy, ESERERR, B 36 anor 5256 o

encod?ﬁ§§§,anﬂQQ]amd'|§@i‘(&n@@d x@ﬁ\bf’g bh ageot&id rsélmeh&e bearing at least 70%
ferent PCR anplifications were weighted for each

homolqgggp [215)) oggEQCID Ns: 1-48 pado3%56, whegeq_l ‘Qomology” 1s to be understood as

explalé],eg ril%{?{l]ﬂ&%g(’% klﬁﬁl%l %6%0 e%Wa%%ﬁ?%ﬂéw%@w Comg,l'lSlllilﬁ one or more

additidet-ahtiZaBodrEehts, for thuivEdtmantoe Dthnim@004 dise&'e-drianother condition with
134-VH 1B-VH3 x 3'-Lib 134- JHG Bs

delayesl cofl anqptasis Ingreasededh sugviyel. qrisol iksiscioR 4-erefaged tgmooup disease is &
3 I h

cance£1l ﬁf l\'fﬁgkgsik}%e{gﬁag r_nlLlln \l/éf ﬁfb}é}_ﬁ%Bgis'tgp%réin&na LdtOskin carcinoma are

espechllypudfettedXhol - 200 1 x 3'-Lib 134-VH 4- M—IS x 3" -Lib
134-JH3 -Bst E2 f) 5' - huVH4B- Xhol - 2001 x 3'-Lib

o L A s SR A syt e oo

CSF ah8soNidt £ oRIE phtidp@olith 3101 tuBﬁiﬂrlov@h de&d;)s C‘fl\YICCSIQﬂﬁeptors leading
ng “of the pl asm d pConb3H5BHI s/ 5-306 VL (the

to onlerrectsmpngary resdugtion egthsPS¥ S@em\/lesel%(f@rﬂhﬁé the %ﬂ?é‘&atwthf this GM-CSF
@ alag) &5%§
antacr%r{ggt g h{e gélg[ha%gk&glagaoce e es{f(l)t ﬂ%géﬁrozisu P |§ng (Pakupovic et al.
(2004@BﬂcbinOHLB BRRGO. )Wllbﬁ&ihem]se spipdicati oreofsdmi Gt GSHtrooB@bnal antibodies
nL. of el ect rocorrpet ent _ge richi g_ col,i XLI EL uermk;g/ levels and
to AMLeP,%t}eSEofiléit penreysalsary gntigruseryy § EC‘cﬁ?FQ%t? Suiygenserum fevels an
#¥ Bi¥iphoma 30, 539-
biologtbH] e, B e i LS FRbufbRptelt i, (1998 Ly By
49). Thétaﬁthoest gt rcopainddd that résemersswiph was GMecGbReadbddiessenot effective in
broth (Fluka) for phenotype expression. The cultures
AML pafightf-hen each incubated in 500 mL of SB sel ection
medi um contai ning 50 ng/nL carbenicillin and 2 %v/v
The irgJeldEQ %19%%Wbcggéscngélﬁlnnﬁ5¥e S mcﬁllelf‘éll@\fvlrior}ﬁmcl%ltﬁlrg%&amples and
wer e arves ed by centrifugation and plasnid
figurepy apaveatiewrfedrch fodlopst using a conmercially avail abl e
plasm d pr epar ation kit (Q agen) to preserve the DNA
library. 1.5 ng of thi Iasmd ool

co th :

Fig. lres pectﬁh?@rpé‘@l?\}n}%@w Bl REPOCOA tBE’é’P‘ﬁ RUpRg for a variety of
col i X.lahgl EM.-€sk AEP{ v niflécutsy &ﬁﬁn@d“éﬁéﬁ four 4P fVE rowf of panning in
Chm Blora gene- pul se resulting in a library size
of 2.4pha9ﬂhxpi@yamdi@pand@1byELESrfes in total. After
phenot ype expression and sl ow adaption to
carbenicillin the antibody library was transferred
into SB-Carbenicillin (50 mg/nL) selection nedium The
anti body library was then infected with an infectious
dose of 1 x 10expl 2 particles of hel per phage VCSML3
resultlng |n the productlon and secretlon of

e s o e o
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washi ng sol ution (one washing step). This washing
procedure was repeated up to four tines. After

wowr®kiings3 bi nding entities were el uted by usi NECT/EP2006/003528

ga’

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

HC -glycine pH 2.2 and after neutralization with 2 M
Tris pH 12, the eluate was .used for infec}ion of

/ .a .
Fig. 2t resh dMieas aresgerce pbsmpity{invessehk PEQpFtifng! tomsuipligation strength) for

remai ni ' i ndi it :
oD OO0 S EpERLERk B as frjermine by &
bl ue cudlowwueyroheDp®ased d3sdy) and i ncubated for 10

m nut es under gentle agitation., Both cultures r.e .

3t hen miResgtsapa dérl @nél%er@eg%ffﬂvﬁ)l;&wmaawoafe fmsd fing the anti-thGM-

phagenmi& CQRY @Q&Qgg_@%a human scFv-fragnment, were
agai n selecte or carbenicillin resistance and

4subs equdrsbipgionnheasied (ditdcHy \roMBAB ot | tperingihggwergth) for a variety of
start the secon u of _anti bo dj spl gy and. in

Vitro SumeBseRiGEE Roht Taolpg et BedaBe ouher five rounds of
were c ?Eﬁﬁiﬁg irPHﬁagfleisgtlQﬁastd%krﬁ‘MédhﬁﬁEI?lSA Ant i gen

concentrations were decreased during selection to the ‘
.5final Gesdéentafari FHs] guofifsrdtions intibitiopuatsay O@rfavmed using various
round 10 nM 3.. round 10.nM.4 un nM Pl asm d DNA

from E.reH:rS*fei“ta&)’F?‘HP’@g %g%%p§? éalg%éﬁ espondi ng to 3
6and 4 mandids s?EciH@ IgFChunfz@l moR6c1phA dikibb@es @br B@habIGM-CSF and
scFv-protein the VH VL-DNA fragments were exci sed from

t he pl ather bymaxiselongsimplatiagdactotsned via the same

restrigtion sj | I ' Hi  hindi
To aotrBrorit Tk desbfat FRA R B Wanetc binding of
i nf ect ih@man r¥rioelonki gat-GonOSECtipodiks {rci frig@meu thexeofids

of panning) of plasm d DNA was transforned into 100
Bheat s ireakeTES ASES! of nophumarErimaiGM- g jiman GM-CSF

rbenipGl: ki . - ~al.ani : q
5B boul Sepitd T TaHRm SIOFRE LERAPGER HREfbF SRR monoclonal
in 96- waliiGMM-@SE o hiGnai 63 CSFThe wel | s were seal ed

o e RSR B a0k T T Sy e b gh Pl B Gmea i
(mast ek b @presdMfiveltfinidn Hiki-hG ST &FvRhAb&ly fragments

cul tureswere _%r ansferred into a second 96 well plate )
10wor ki Quaptitatiey resois aifnthagliBo prolifetioar ish{phgmgassey performed using

0. 1% gl 1. Aft ' ' f ' .
37C shaking rotwaore Snd! arBalieReRT.ags talokdhfponding scrv
addi ng fA@miEhtsL B carb 6 nM PTG to each well. After

anot her 1ncubation step overnight at 30C wi th shaking,, .
1del | s (astifajize drepitsa of hthien &b Rrdection Aggi, performed Using various

acro: SRRy Sl KR G Rty Sk

. 1Ikysozy @rjantifdeist deqilts agfl ths EMd preliferaivlr inkibigomeassay performed using

separated by centrifugation for 12 m e t 1,900 x ..

g (Het VRBAYS represcRHEF ARIRt %P%Hﬁfﬁ%&% @’&aﬁvaf‘d corresponding scFv
nol eculﬁgkl\@@{se then tested for binding in ELISA

assays. tection of scFv-fragnents bound to o _
18nmobi Riezelts ofiveMpasHivertindjeg sudg skowing sstestivisy of kigdiggtof anti-GM-

[ ti-fl [ [m_. PBS/ 1.9 )
o SREmo e i Fotof pesoBBitirt Bumat ol St G EE from various
Fab2 spggi inqatpgéeugsonal anti body (D anova, 1 ng/niL

PBS/1 % BSA). The signal was devel oped by addi ng ABTS .
l4ubst r Resulsopfinssay invrstigetingcthe dlependengs ¢é nspgalFing patgntial of anti-

run. O xi nat.el | oneg t he

third @ﬁ%"sﬁf%z&éﬁ*]@%%}%%?2%%&%%&%& §M§§5 bi ndi ng

160 r hGieGlls oOstudp psfothie netteet W f Hnll-GMOQSE dneisddyd Igh tRron GM-CSF-
the fourth round over 80 % of the |ysates showed

st r ong MEdiated egsiivRhd sHE1¥@npared to PBS as a negative

control on the reconbi nant antigen. Results from
representative clones are 2epicted in Fig. 4, in which

these representative clones are arrayed al ong the

x-axi s, and absorbance intensity is indicated on the

yaxis. As can be seen fromFig. 4, the PBS negative
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The scFv | eads were isolated and purified as descri bed
in Exanple 2.2.6.3. Exanple 2.3.5.2: Kinetic binding
w@e@bAsi3s3 of scFv | eads by surface pl asnon r eSPCEHRE®06/003528
(SPR') The aimof the experinment is the in-depth
characterization of the scFv | eads. Binding kinetics
. 16kd andRdsalis of stusy elcthe ¢fdesti of veatieGMeaSHrangibpgy 1eG B on GM-CSF-
i njecti n%}jjlo nil . of ﬁ!ﬁarclti%te% protein in dilution series
r angi nd"TPERT TR AHE 0% g/ nl puri fied scFv and
. 17oni t orRdiglt e e sisasitaticodgt stedC s hRE-GMCCSF antibody IgG B,
Protein was buffered in HBS-EP (0.01 M HEPES, pH 7.4,

0. 15 Mmegshred pagad Ermhagoeytous(A43 and axidatve pyrgh (D-Thby granulocytes
at a | tted using Bl | Yt | f - o
156t or misoH 19Tetr A7 SoRLPEE P Gl RIGYEE S, anibody 160 B,
associ ghéaRfirel ibasdd csphagbytasisl(Al-Ch and Buidatité Beksn@-F) by monocytes

equation (Formulae 1 and 2), where Ais the
concentration of injected analyte and B is the
Exam@%%centration ofl[igand. dBldt =-(ka [Al*[B\-kd * (1)
ldt =-(ka *[Al*[ ]-kd *[AB}> (2) Kinetic binding
Exaniplé Ve ProQirenidat of thaadodbimmt bpnian 8 rhdnCMMHCSE iAonizenfused for the

each scFv | ead anal yzed. The independent fitting of
Ation ) bﬁg@&ﬁﬂﬁ@ﬁ_ﬁw DRFELD oci at i on

genenagion o4 BEHHRYZING A WAy
Exanipft £1 CORARNESorkffin MR &S & (RAHCIACSE Wifigen
'SSOCI at | OoN const an ) e results are
The gémwencodii@uendn) -GMaD$E dntigen [wdsMsiibdangdl isfp theKPE[IRRb(+) vector

| C50 3035 1.6 x 105 1. 10 3 4. X.
(Novagess, GO8) ot spsessisaoresos PPRFGACRE ST, (Neyesh T5) fia the PCR-
introdhcePrebtrittidf eftzyme reodBtibn 4183 Nde3 G Ahbl./The HERI-C3F ken¥oding gene in

106 1.6 x 188 " 0.2 x 10 3 1.2 x 10 9 2.6 3080 1.0 x _ | ,
pET22005) wassfused 06 tBe PeiB dender sequpnse 2ud 3s 3ukable for gxprgssion in E. coli

. 2.3.5.3: Inhibition of rhGW CSF dependent
penp%?BIiferation of TF-1 cells by scFv | eads After

confirm ng that the strength of specific binding was
ProteR 8 &IMRH ahB pulficStdnwhepformedes aksdriBéd byt manufacturer. In brief, E.

experinment was to assess the specificity of the ) )
coli BIR18YEX wieomtrafisfomesdswith the geprassian plaemighendygrpwn at 37°C in selective

e PSS A0yl U LAy S 08y s

of IPTakAQt M z6d teduétiohFof tahpdradiey & i26n2C.nAi pediplasmic preparation was
experiment. TF-1 proliferation- inhibition-experiymntS'
perfoadeby @FMEHEEROHs usiBS 20 Heticrse valutiop| tpsselgsfigely destroy the cell wall

i hBidhe CRAG Ik Obniding thQEARAIfide bridges and
maintg SR RE ARG BB ncrpfi3he TR GRERGPL CTo ontlint hpeuRRide bridges an
expreSsip ém shoxpitivevgetiplasmeoli Eedoli Galbws fidefopsation of these functionally
. celliégell), A final concentration of 0.3 ng/nL
importapedisetlefidstted to stinmulate the proliferation of

the TF-1 cells. For neutralization of rhGVCSF

RN ) ) il Ded X stEPPuMBEati i

Recotf SRR} CP(HHCR AU B BpRRE in Dot s PutRéation process via
immobdireé midtaitadffimsy claogiangrépheriMOC) mpdgel fibrationpghmkta®@FPLC System

nmL of dialyzed and_sterile filtere rotein,solution .
(Pharfigeigh o PAiF O, SABSAHIER 1574186 SHrORRORrah Mlckieigals were of

RlgtdeQRd pliRSaSRATRYA S WBE D4iNEHERN PO Berck/©atinstadfp CO2

nﬁem?oﬁﬁgf ﬂ.prtgr 72 h the g?élifera?ive stggis of ?he

TF-1 cells was determned addi ng WsT-1 and nonitoring
IMAQG heascgdrforine@ tusing & FQingen Wi-NT ArSupkif®Av celader agtordig@ to the protocol

.run (Fig. 5), As can be seen in Fig. 5, the hunman .
providsh bt R R{EFIUE QN GOIRT §oF SARIBIFY wiltBPRT B2 dgo mM sodium
hospRate\pH 7%, B0 BYRACHNBdShE SimiR Pt Rhtickl (PRCY {100tHL) was applied
p(mpExgﬁgfé 2. 4: Cpt?gizing ?ﬁgﬁbf%hﬁﬁ.ﬁcharagterié{ics o} PP
to thet helusel @ctmdd a cFflewl tatava§ 2cmhimimp [Tae cxplurhawashwashed with 5 column

bi ol ogi cal activity of a neutralizing agent for a

mononelic |ligand may be inproved or even optim zed by

i ncreasing the binding strength between neutralizer

and ligand, in particular by increasing the off-rate

of the neutralizer. This can preferably be achieved by

o, = o o o a1 .

Fi

uQ

Fi

uQ

Fi

]}




10

15

20

25

30

35

contributes strongly to the overall binding of an
antigen by this antibody or antibody fragnent. It was
wo beseicse contenpl ated that a prom sing way OPCT/EP2006/003528
i ncreasing the binding affinity of an anti body or
anti body fragrrent may be to nutate the nucl eotid

volumgsqiferividies & (79 mdf sq;[lqu@cp@)sghq;gm}gﬂg o4 M ]Nagil,e%S M imidazole) to
remoye ulg) q% 9%5@6 ngélil”g& ;.‘?rg gﬁ%w@? El\fﬁgé’dr{}qﬂg% Wgéﬁ%@%%S c?]ﬁlmn volumes.
Elute& ptdteinifrgtions wee psolell firofrthérepwifiediiog af finity of scFv

nol ecul es descri bed above may be increased: A) To

target the VH CDR3 a suitable restriction site nust be
Gel fikratioduelwdmiatngerphive Wagcherdrrimed saqaefererdsx MO Hiep \Gyade column

(Phar{;(t:lgé&a?) ﬁ(ﬁ)l\lr/{F {Jﬁ%{egn\%%}g P#S\é Gﬁy E@g%}]uﬁ CCF g%)??%a%m% Ieb gﬁomg!eel }gil/mm) were

subje&e€Rb Ngaridarl SDSIPAGE atd Woes&th cBlsecmeaaect(@tr&loeqbopunﬁcanon the
Germany). Via cleavage by the respective restriction

colummwgsreal thieted éufi gjestanvgighhdetenuaatinn [Orelequdaryiei shimarker kit, Sigma
MW ?‘ﬂ:dZ(fb?T Eroté:ih %%e%tlj%or?s %}ea@éter%lhgcp ﬂ?erasﬂ‘ﬁg 81 280 nm and calculated
m ut agenesi’s i n one or am no aci
using MBS sdglente- Wﬁbmq@afuﬂ@remdctmwoeﬁicﬂ@tt o Matteucci and
Heyneker, Nucl eic Acids Research 11: 3 113 ff (1983).

The nut ageni zed VHs are subsequently conbined with the
ExamplsshacBioGiaylgtion of the shGMi-£aklastiggmker) in a suitable

' Wi
Fo G FRLERFL 01T A RRLEEIEE 0GR it

Biotiddtidnhe s b)@omp(hkleﬁi ANPBS coataireng 5% DIMSIO d8 eha ofits a dive-fold molar
descri bed for screenjng and characterization of scFv
i Kiarg

exceshpt E2ea SuRnR o LENLC a0 6ereek Far AR o pipOgyempetature in a sample
mixel® It)g{ @ﬁtFoYthggéﬁggidgga{)Fxg e BibgRHHE! lﬁeﬁ Gﬂgtemm @dSFdantlgen anion

esl s primer nethod as describ
exchange dhtomdtogrmplﬁa(ﬁﬁsomice @r AmscshamNBiosaences) ¥889)rried out according to

IR SR e T N N
described 'b§1%lw§tu$ @'wo AluPibh PRiksa ] East A therintlirg @ 1ited por&k Was@hctionated again

stranded- plasm d tenplate containing a random zed
via a sexpndrro@n exchamgsathsematngrapRy ér@@e(aamwpwnwwawpbmto two elution

peaks(\)/]ég'ttelg\gﬂgl%@p ﬁ’%&%ea %%f S rré gve serla o%fiﬁutfag g%l iutloh ﬂ%ﬁtcggcentranon 6

png/mE QiERd @tk dWirbin t‘hB%e@lE lhgigme)l co‘dted( t6i 96 &/eﬂsIIHHSJAeplhteE kiﬁd)detected The
in a suitable sc @pr essi on vector and transfor

detectipn ovas. cagiatd owkhsigs A) 3yl anticlyime &MY égglpwg n% A (Sigma, 2,5
it i
o B PEE P 80086 el 6 PSPt
specifié pslgElvndliansibadyd(Dieasia, 1 pgtrhE RRSEY fVDB§Ae)aadnB|) elm m@grnal antibody (1
Yet another Iternatbve IS LQ mutate (,E-)Pd{lgt?gg |x or ev

ng/mEABS/ é@ﬁs,pg edvith horserpdishyperpyidases eS8 japtl Fat polyclonal
f 4@}, BRIA)IPhS GRYERER bighh demonstrated b

o3 e L A 0104 854008 A48 il o s demonsirtcd by

similaro MSACbxpmmdtm wast errplied eout onsing oh@rser@dlstl wpergmlp-conjuoated

sueptgygisriker Hep i S 166 BEAR B St S SsaaRil T fping OPD substare

solutléﬁi‘éS@,ﬁhazjl afdideRblel #1:00hNderidth OF 403 r&@'@i*éfd?@ite%i\fblého{:lﬁmo nm). To
3 -prinmers that anneal at the 3' end of the FR3

estxmategheodc@@e Qfempmraﬂ@ncaht@e ableN camemiRgied Fd-IBASY #seiiraer ufjusig the anion
exchapgd Sat s ifeERY SL EhEP I Rk Bt D S AT 1! 1623bT Qlepravidin magnetic

beadsOtDﬁlih%e&Hs ND-QSOJStﬂepﬂa&idm t Dyhaty ewith r@mdenagmdomsfm 3thiminutes. The
t he CDR3 sequence. This pool of VH regl ons._contai nin

resultingn SNRFIHARRT CIIRS Coaled L0 vas) Wahe nofh 86-3VRks t plgtes and detected as
descn%gﬁ'bé%@gwl'thp fiﬂﬁ"{{ S3RAG! sYGved thit! thePsidhl a@lh@dl bé&ke%ntamed the
in a surtabl e sckv expression vector and transformed
into E. coli cells. Single2xol onies expressing the
vari ant scFvs are then picked and screened for
i mproved scFvs as described for screening and
characterlzatlon of scFv hlts and Ieads in the

o o o -~ 4 = o s T 1 L -
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i n Sanbrook, Fritsch, Maniatis (1989) "A | aboratory
manual ". C oni ng, expression and sel ection of

wopbiiBexl vari ants of scFv nol ecul es can be cBCTERW06/003528
out by phage display or by the frequently used

~ _ribosone display technology (as described in EP Q 975 i
biotirmdedh (NOM-Glt 42 gt vahost, (A3 e U, Fled GIV-CSF was conjugated.

y. ree
Cone SR RSO ST DGR 050830 L BENAa out o e
aboutddoyvgmlnder Exanple 2.4 was applied to optimze a
representative scFv lead (scFv A), resulting in a
cl ass of nonocl onal human anti-GwW CSF neutralizin

The wiiRaSopadtNAGenis biefr Bbelad ciOMy CSErvasrpyrgmeasinEl ] proliferation
The characteristics,of .the ckv I I i 1| . .
sssayy repiad nacheS oo fputedt BieRe R B i ERiphlgn of the sinele chain
antib&Xe@tEss). The generation of nonocl onal 19G nol ecul es
fromthe selected scFv npolecules is described in the
foll owi ng exanpl e. Exanple 3 : Cl oning and eukarvotic
Exampiqt 8sEluoresedin dabeling ofithe rhiGM-G8Hiantizén om t he sel ect ed

sckvs Althou acteria ar r : .
For R O BEST- PEh Pu B SR P B oty . ol e
Exarpie PI.20UB6VY GREPEQT@zatddn aiikto NBdorkstainNG)-obbbkaifidobaproic acid N-
t he production of conplete functional antibodies,

succipignfyll peier ddnka fupsescpia-NESH Hifd cOnEgaiasy sep Hgasyperformed in borate
i . b 1. . i -SC )

L e T G

excess Wi dluonadeinNAS Mfamielouant eopt engedatuteciait Dsample mixer. Afterwards, gel

e 2P o, e Soathe A 0 2y B GOIBLE v
: ) ! ol e D ! .
labele?i;]rngﬁvI-@?I? g.gt%e% feorm YtdeAfil RedcBDNA8! ThESES ?Pﬁta'tleﬂ r&uﬂ@% in two peaks

nt encodi ng the VL region of sckFv 5-306
measwad at e avgyklehithco I8 SROR(referendetwavglangtihVikibowa), fwhegeasthe primary peak

et RN L e s B R ATy ot e
F/P re%lléﬁ_?fghcg%%iﬁ J% %@%&nﬁa&h Q! ANSINY0BEPE(ARS | MBO00) x (15.000

/([mgGRI). COAWET DTOSGHET GGG San Fahrhtiprod 1.2.
3" -prinmer (5 - CATGCACTCGAGCTTGGICCCTCCGCCGAAAG S'),
thus adding a mammualian | eader sequence and a human

EBPE &RPSHi A hnd S8l O R P n ML AlfJifs! hhglpaglgﬁ’d’tm\’l{ggSF antibodies and
fragneedts sletedéf om BSPOLL and subcl oned into the eukaryotic

ex s&'on vector pEF- derjived fr t ¢ expr essi on
Exanpd. £ Clopherqithe mofkomal 1 oD A8 1 Acad.
As useg ithrolSfbut Wo fofédlnDdxamplésS Rl AatdrBall Nerdpid¥d@ReRdhitdhe V-region in

Sllnurine di hydro fol ate ?ghuctase (DHFR) w th that

questisnewiginmgesniem adul dumyspglebeenmpleasle. (ADA) . Exanpl e

3.2: Coning of human heavy chai n vari abl e domai ns

From di fferent human VH r.egi Qns,, sel ected iin the,., . .
As ussfl P BRSO LSRRI Py TOh P Fon @il yich igkgovn to bind
an an%igEY oB)intetR€ BIANIABH ®idddel ABs WesSbédagiintitdtedlybyvaided. A “hit” is a

generating Bsu36l restriction sites at both ends. For
moleaill¢ iw@nsearlycstege o€ chanpierizatioonfosf whigh smalhaoale peeguction might have

s B S R it g o chvaterizatin
CCAGTCTGGECCT GAGGTGAAGAAGC-3') and 3' -pri mer .
As used thARFH SN EEENA SISO TELATGnbleddie d@ndtes dhRolecule the binding
resulting DNA-fragnents were then subcloned using
and newealigaties potentidlonl whichhayebesn qpantfirdRyeductionrppeteadmolecule has
hemyqéﬁgrlggf-qyzg algggdy containing a eukaryotic |eader
a eGueht 8“2 ST BNA T agment  encodi ng t he human | gd
heavy chai n constant region. The heavy chain variabl e
regi ons were thus inserted2dbetween the | eader and the
heavy chai n constant region. The correct sequences of
the variabl e regions were confirnmed by
sequenci ng. Exanpl e 3. 3: Conversion of scFv fragnents

ey -~ o o
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described in the follow ng exanpl es. Exanple 4 :
Eval uati on of binding specificity of a human
Wormwegisanl anti - G CSF anti body for prinmate aPdI/RP2986/003528
GWt CSF The aimof this experinment was to show that an
ant i body obtained as set out above binds speC|f|caIIY
In thq follovicsExampley enopessithe Way odigsgerafing acklla mumaniraerpglonal antibody

neutr%lbz]e ﬂf lfuﬁ{lgrp E}}\%ﬁﬁgg%g etra S&{mé%g%t% tﬁlareoﬁmdéé'c_nbed

Strat hmann) was conpar ed to the sane anti body's
The a}i)r'nr@tﬂﬁ dxPerimEAiSCHe RYlafidd 8 st cIBhingfoftthe g8 dricedin@lthe VH in the
antigen (1 ng/nmL in PBS) were coated onto an ELI SA”
materprlame\l mm«ii@s:edvaﬁb@hpbn&ma rell dine rPéBrﬂSﬁénﬁbfﬁ éwbrléoma HB-9569 was

obtau'%féilt S‘rgn%%(g 'ig"%%{l\#ot n P /ggg%ls%o,@ 11;1 azf\ Q% complete growth

meditith! RPMIM’&O Wduﬁﬁ'\{/ltlf QrmM i-@lu@dmlﬁlecﬁﬂjﬁs@d@ﬁf abma 1.5 g/L sodium
fol |l owed by washi &(}3 times wth PBS/ 0.05% Tween 20.

blcarlgmamﬂvﬁeg/L gacesesHY mdd HEPEN g lah Y ggdisen py@fvate and supplemented
wit GRS ARG OB B RS 30 6y LAY, gy v o

prepaéitiohgn et 0bgaVyels haereusad aad RNQY was PiRated d\si(BescBEeddf& the product
were added in a d| lution series ran%sgﬁ from1

manu@bofdhs Qiggam OmniSka /Ryt (RvgmesmaD R%W@aﬁyrﬁgsﬁlzed according to
I

u3|ng 50 nL of a horseradi sh-peroxi dase- conjugated

For tl@l@blaﬁﬁﬁ ofteay dhafd WrkgioadYNAPRIAPYR; wds: ddfiéd ot Lu;tlr@MHALTlR V:
S/ 0. 05% Tween_ 20/ 3% non-fat_dr

GOC il Th G A Feh B IRAR T RISAG ST SR GAMABRC S mnd Race GSP
rIgGZr%ad @A@ &d@%b@éﬁq@%@dj’gg@%@@%ﬁﬁ? Eﬁﬁile?get% following PCR

Using a wavelen nmas a rence. _
progrianway gied| by amphﬁd:zﬂk»heDleadumatioarat PBYdifers1{ Stoocatd$rpeummer annealing at

o B ch AG seC|f|cfor rhiv CSE and . hG ,
52°C S S0t Pl BB USSR Bb7LG B SBrEFOTs Y performed over 40
cvcle?'f@l%»@&l ﬁﬁzﬂ%%?en@@h'agm fos 20 GniRLRE] MEhvRhRE IRIEC fRdments were
an dl kal i ne phosphat ase-conj ugat ed goat
then 1awiauedraa¢mdmgamstatndﬁd9prow®l$l gnal was devel oped with 50
m./wel | pNpp-solution (Signma) and absorption was

neasuyr ed nm usin vel th of
The HERToF ERE DG TAETEH, Wour R PL. 1rp-C/a, CBaRBa) as described
by theﬁ&}aﬁ@ﬂécﬁxm T}?eogeaﬁr&ﬁwtvel\@dmﬁﬁab@% hagires, 19G A and
As can be seen in Fig. 6A i ncr easi ng
concent ration of titrated antibody led to an increase
Examipte ZAbsSeledtioarf aihndiagdtli ng good bi nding to rhGw CSF for

The agrgt rl? E%})eq?'gg«%ﬂ?{lslst 8]66 t | o o&lﬁ:hdrv\%e}/@p\?}éxgléﬁ?%ml évlt?lEEhe maternal VH

clone@ggaggqb&{sagyvgdl ng to rhM CSF. As can be seen in this
figure, increasing concentrations of a rabbit

anti-rhM CSF anti body led to increasi {r}gq absor pti on,
Example2. zulnlsohmnﬁﬁRNAnfrpmeleptedﬂgQ -RasHivedi-cellt i body

100 rrgf'?iq[?% dxgé)r%% ten It ﬁ{lﬁ%@ e}; 156\(911 x?g&gogg ?r g%hblsogfl rx&ononuclear cells
(PBMGs)) angrk eisgladt ebys upﬁéd’dllnp@&edt ascoadiagnbi standagl bagkédsndo select IgD-

M e R
coate& @ﬁl‘l‘ll 30 18 nRfEL alfxtp Buﬁ% Ii‘c']§ gﬁﬁﬁ&iy @’Irlﬁtaﬂ\hlﬁfj!ﬁn)a%p‘ﬁ%ﬂlmﬁf%ly 2.5 x 10exp7

resentative test C, show n
PBMCh Weree&idetiSo dfe Hmadsd axrcglrmbatmt@ré fOTalléemrmt@geAftelr waghireg four times

with { i, EBRlSued e (Rocom Rl B RS g o the beads by
addm% Ref, f’él@&% oy £bH @ﬁ\]z{s@) i @MsRiredta MRk thise. ByhBis IB@&heNY.9 x 10exp5
timulating factors such as M CSF and G CSF. Such
antigen binding specificityzis inportant for a
prom si ng anti body therapeutic agent. Exanple 5 :
Characterization of binding data for human nonocl onal
antl -GMCSF antl bodi es and fragrrents ther eof It was

o o o, o o
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rhGvt CSF (typically 10 % . The activated surface of

the sensor chip was bl ocked by injecting 85 nL of 1M
werdanoldsai ne and the chip was left to equili bPEI/BP2006/003528

overni ght at a constant flowrate of 5 nL/mn of

to 3.7,% ﬁ é Igérﬂﬂsﬁﬁleﬁﬁﬁ%ﬁ?%@kg o?t l V g fﬁﬁé{] %é%%@la?gd from IgD-positive
cells Il{lﬁ‘g %We&WWWWQWCEmlfOIWMg% %ﬁuﬁ@&k&@ﬂn@ﬁucnons cDNA

Bi acore expéeriments were performed as set out in the
was gyndeeidedgepadagr mpstandard onethasist (Sambrpss, i GeldtSpringt Hdrbor Laboratory

S s of the periplasm c preparation
Press?bg’égefo%é#g}“ Pal yzed against PBS at 25 OC for 2 h and
diluted 1:1 in HBS-EP. Binding kinetics of the nmenbers
Examle £291 PER. ALBSE NI fVRATHE E8hO0hat et fdns 1YL AHoiBhs Of
pUrTfTied periplasmc proteln solutfon at 25 0OC over
For thehisokmeins arf leghit ghaifihé-reginn Pesj RiTePGBRcokgy carmned out using V-kappa- (5°-

i abf el AEECEM G AR ARt el LR RacTeTee )

5’ huvm*/maat@h C@F agAoebddzed AGewcchGEL E@rGﬂ:‘@ACY CAGTCTCC-

he rel ative response signal (FC2-1,
3%), F(54—}myK/ﬁaSaqie?t0@ﬂm NedGaCERE Apfeci fAGC&IQ@éGiC& i 0§GTGWTGACR

cmté{g@g‘f‘ﬁin{‘gq ViR S 0901189, @%gg@{&‘j}é@ KGbecRiadleacacTcace

CAGT@WC@?W?%M@JSEMI QG(HQQSEIGI@G@CG@A@@@\@C@@%CY CGTGCTGACT
been idéntified as positive rhGw CSF binders in ELI

CAGELBEC-Hant s. 3 RepvdsEndraliBeWd c Fv (AnBiAd i Civlelfrent sGTTGCAGCCA

ccof BT, BSRTECHIC | TRINECIF 0y Hp mBtpepat (5

GACBAGETAGTBGEM G CACUGTACGEINT GABCFUCRASGTFGAT,CC-3), 3’-hu-Vk-

ot B, B T 2 0L G 08 BLEE % rccacr
TTG(?E&@% } y coar. i akilfi% Sgﬂtﬁlﬁwﬁf ot ef§1_GRECHNEA@LIAON | IGTTGCAGCCA

’ected sanpl e Inetic on-rate (ka) 1s
CCGTAGGAMT AATOTOEAETI &GTGINAC-3dupriter vetsyRINg from IgD-positive B-cells

concentr.ati pr ot he .PPP nnqt se .
was QTR R4 Bl ) "L A P TR R racions.
Per PERBSSictidi Gorlel 5'7%ﬂrﬁerofvfas t&hBined GditH Sn®3ip@infer. The number of different

concentration i ndependent and characteristic for the

PCR briantdonsgvat deseguinedbytthe nu@bfzre@ﬁ passibhe apyabigafions| ¢ff fre@nd 3’-primers.

rhe 180 kA b RO Bh R BB %t 15 s

primefRiReNmgodt 3A°ai frbcsrndsarddptimer beshsiapparrent fof f90 seconds were
rate were identified and after further correl ati on

perfomprsl SRR4Aayelenifohowedby ARl ansiondht’a G lﬁ?fn%QmwtthoPght chain DNA
[ ] \ um bi ndi ng
V-fra xglgtr Fgr% ggésr?? t?wég%f)gaégm ét%rc]i%‘ IJPrtogl[)ir?g Fig. 7A
then one sees distinct peaks for each of

Exambf{Y. zsentbaéﬂy\c@nﬁﬁﬁwoﬂntcndm@woﬂ‘ theditnsV Bpbbl t he upper
portions of which each show a characteristic curvatu

A phaghidisplasalibrary wast eajserl bitcoasirustasbhases oastasrd papeedpss: as for example
Chagk! ! agj! | Burtd)®Rott & Sil
iso 2R BOIRY' o yPMER S RUED BIE 1 op e Sitverman
Cold $praxgHnibsr DatbatatorePless, @0BLMan GVt CSF. Exanpl e 5. 2:
Quantitative determ nation of equilibrium bindi ng
paraneters (affinity) for certain human antj-

The paimarpefises fmRCR eFplficaifesAvS TSR dP eoPafadfidny -Spe recogmtlon sites for
e &kisfing of 400 ng of th
the il bREh Ve b Ml %?Ctgﬁs%%%%&miﬁ%ﬁ "iafng of 400 ng of the
kappanlght ehhidfr pgrestito (&icj/—SpeIsdligelstgt)santll MO0y of 3k @BFmid pBluescript KS+
bhi nding by ELI SA demanstrate re sonable k| tic. .
(Sact-Spr Figgesdiisn e 1D Wi FEvt I Gibody (V- el Shgiappools were then
desired to obtain a quantltatlve representation of
such binding for antibodi e and fragnents thereof by
focusing on the equilibriumbinding characteristics to
reconbi nant human GW CSF. As shown above in Exanpl e 4,
speC|f|c bi nd| ng to the antlgen - here rhGMCSF - is

o o Y " o o o o L Y . . . Y
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bi ndi ng data obtai ned for representative 1gG B; Fig.
7C shows the binding data obtained for representative

WO g@86/A11353 g. 7D shows the binding data obt ai neRICTF/BP2006/003528
representative scFv C, Fig. 7E shows the binding data

obt ai ned .for, representative scF ; .Fi.g. 7F, sh th .
cach GRSl RSB h e Fasrpeln LEsserhif cob oot Bl Slectroporation
h&uvRitd) DisnaF SRICORAL BioR&HgdRpU1SRT RSERINALA W8ibrary size of
(2.5 kgé\ﬁ/?gms‘%{pg Y7H’shows the bi hdi ng data obtgi ned For o SEEO
5.8 x legupdsedependent ckmPy E; and Fig. 71 shows the binding
data obtained for representative scFv D. The data are

summari ze low in Tahle 2. Table 2. Quantjtative )
KappaitheR gt i BN emtms Fom G d Apn; BoRoBBAL A0S Fiskepeighted for
[ F n i j_ e t 3 i L
e b BT ERL. et e L0 oo e
primerhelefiné the Fubgrowfs. 4THe extpgrothsO@erep SveighBetbp2:8:1 corresponding to the

primegs 476300 SSPIERRYG 7S o 24 SERERIA] 3 Bt Spel-BsiWI : 3
hu-V%—-J %-%épés@\’ﬁ. SEXP Aorhs 19 ErePwei chrdd3 8¥ddrding CloV tHeir/ Bermline distribution

xp5 8.23expd 4. 77exp-4 1.9lexp-4 2. 76ex§-9 sckFv D ,
1:1:1:012:0.260mxgspoliTd dx pie rderx P Hu¥ K38 240Y @ 1 X elvpV93-Sac-2001 @ 5°-

I 2.3 . pPS 3. n- 78exp-5
huv@9£§§9(ﬁ5§l [ agg‘}i\);gg S%céégi: pg'lll?\ggg'éﬁgiféglexp- 4
8. 77exp-5 8.70exp-1 1 1gG B 7B 3. 63exp> 2. 40exp5 ‘
After ]elé%%ggr'aﬁofé HEA 8RBy Gvad iRABYRY tn 5 d0ath  FRikaMedt pehotype expression.
epi tope requirements for a certain representative
The chitarpsevere tfenaabiuimgnbaied in X0 aBR{HR sddentipn|medipgm containing 50 pg/mL

desi.red determ ne the epitope-pound. by hu
carbe R S i 1 D A BT LE Hal EER were e by
centri@@56ibh DA PREMEd prdparhibRr Qifed b0t LBing SR@mnderpiallyiAlailable plasmid
spotting ("pepspot”) analysis was perforned using scFv
prepayetios kit ((Qipga@dent ati ve menmber of this class of
nmol ecul es and human GMCSF as antigen. Cenerally, a
.--‘: .%t' nsiruction of the a A q I3 d , fa%'\"]?atemal H cid
PCR $Q9YRIBENE td &M ESFthE friternhie VAMESFthe e & eeninihg Menmaternal VH
and certain_other primates, see hereinabove as well as
describeg. ab@ae iasEvwample a1 SEQy pmphbsationgasHER progoceb\pafdingyto standard
LK Gt i 9 o6 2 TC GAG CAG TCT
procegu S KIS P e 2 pBflt MO8 CROAT AT A eTC o
GGATGEE-3’Thed thedd vipritned 3> Mo H BRI i 5eTGheb62a1GAC (T JPIC CGT GGT
P&pti de, Technol ogi es GrbH) are shown below in Table 3.
CCCH Qggﬁg@ﬁ/"o@'%he over | appi ng sequence of any two

respective peptides was set to be 11 am no acids.

Accaor di t Ler, cal
e S8 O PSSR 050 PPl s
gel, tNEOPINA q;agixﬁdnt Was Cﬁn diithl the késg@otidnt dnzymSs /Bbst BSA Xhol. The phagemid

ight. As wit t,. | ti .
oo et ke e T s A LA 30 Lutrotse) vas
ig and biBnt3whd MBSediviith TRSatove - H&Moned fragment.

dl"“#\%{é@%%ﬁ%ranq\éﬂﬂarﬁggﬁggﬂgnntbr ane°vvgs ilncub_at eod Wth of ) raom, "

After nphsforrastion itd B. SBSXL1 B%eBSAIngtr clongwhs fwltiverggdn Y0 mL SB medium

was hi carcied, out. as, before. Detection of
con 530138 L SO B B el o st
protoécﬁ%.algﬁ%up&sgfuﬂabﬂihg s RSt irmed WyRBoduenahit thehdsemgBediyseave, Munich).

hor ser adi sh- per oxi dase-conj ugat ed goat - anti - nouse 1gG
(Fc-gamma-specific) antibody (D anova, 1:10.000 in TBS
This ¥ecB86 BSANbIHEBHistmitetnabiH wiastregacted ofith Hesseesiristipe engyraes Sacl and

tipodi es bein erfornmed for,,1 h, After s.hi :
spel. HheBrés FregmBrous: ot SoupLig map Ele Qg gy tirery from

was devel oped by enhanced chem | um nescence

(Super Si gnal West Pi co Lum nol / Enhancer Sol ution and
Super Si gnal West Pi co St abl 2Per oxi de Sol ution; Pierce)
and exposition to a BioMax Film (Kodak). Strong

bi ndi ng signals of scFv Ato stretches of human GW CSF
were detected on a stretch of peptide-spots between

. 'Y - ~ - e ~ e
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The m nimal am no acid sequence notif in the peptides
of spots A-B corresponds to residues 23- 27 of hunman
WER@SHIERRLLN) . An i ncreasi ng signal strengt hr€T/BP2006/003528
spot A to B can be explained by the better
accessibility of the RRLLN epitope in peptide
Exampte 2.2 Speasdiestgcted vahothe B:stdrainnienZ)trh@s Srepandi8pel. The small VK fragment
orres di.n (? In Peptide A the epitope is
band (appry gm) ‘§PI%HE') the Cterminus that is Iinked to
the nenbrane while in peptide Bit is |located at the
r £ 1%
1200%9 %éﬁ%g(g&%'fg%%% Qvemlz ngti(gfwnthhéﬁ) E’j{g gl%l\}—ﬁqt nts and transformed
into 3003 utedf elﬂeds@:orfq:mmalfﬁ coli XL/I\FB!RSF?@PS'EC}WO?cﬁlon (2 5 kV O 2 cm gap

DTAAEMNETVEVI L YKQGL TPETSS, | TF
CUVCtK&R§I5§P§T€?QA9h"1)7reS‘ARE$/NE?VE\?I S Bbr ZRQL%MQ%PS independent

cloneETSSATQTI TFES 3 . SPSPSTQPVEHVN 18. EMNETVEVI SEMF 33.
GLRGSLTKLKGPL (C) 48. SSATQII TFESFK 4 . SPSTQPWEHVNAI
19. NETVEVI SEMFDL 34 . RGSLTKLKGPLTM 49. ATQTI TFESFKEN
After %hen&WVﬂﬂ%‘d&bﬁEarﬂﬂ sloWa¥ptatMnDtQcadBnicHliid, Kﬂié@ﬂuw library was
QT TEESFKENLK. .6 QPWKHVNA QEAR 2 ENMEDL
transfssed FKp @@E?msﬁ iB {50 prefmporiaigiRpm mmV\ELR/RNl frary was then

SUAA g
1nfecr§& ﬁ]:'c&ﬁﬂ_ g (ei’gf 125!'?@%@:1 wgsl_%heégg%@k)@mﬁ resulting in
the p@hdfMMdeéé@dtiﬁﬁ of fiBEKENDEOMLB \phage, . wikitiQEARRPhAge@Ycle contained

s e PR S i DGR P g ipo

c:orre%éndll}'JLJ KORLbMERRSa 1r$nsl%%l—ﬁf§ﬂe§@£ﬁa<?e&oa ToediRINRL EL YK
SHYK PPTPE 56. KDFLLVI PFDXVE 12. L LNLSRDTAAE

(B) 27. TSLQTRLELYKQG 42. HYKQHSPPTPETS 57.
Examipld 2/P BFPEMERNSpLS/ seldctibh SRDMMABMMIZ?8. LQTRLELYKQGLR 43

The phage TRIEIEY REETRER STV TERPP SRS TS 188 TORp P RARNET ipernatant by
PEG8900/Ndl YRS REARIAT afl® - ceREatorATWE fﬁb@&ﬂhﬁteﬂ% 1 x 10expll to 1 x

Neutralization potency of Certain human anti-human
10expN sCBF phagei m@mlesswgmrcmmdw enngémIs ofRBHfH) ¥ BSA and incubated with

P YA LB PR ERRARAL A, E0LRHERhE i o campl

1) fordnh ii@décRsle &@ﬁatfdn&ﬁrﬁﬁﬁtas v@lbﬁfe&ﬁfo SThE @irvigen cbﬂme&tratxons Rounds 1-3:
experi ment is to achi eve gualitative I nformation

100 rtl\ﬁefmdt‘i' al @ aMigroaad iSvilt YMof TP@bﬁ@sén}to&f‘P@étTﬁEﬁﬁﬁﬂm magnetlc beads

* o A ARLGE IR RS R0 AR e s

for 30 mimutebF- 1 (DSMZ, ACC 334) was used. The rate of
proliferation of this cell |ine depends on the

presence of human GW CSF, so that neasuring cell

scFv ghmtthatfcbqi netregificakibiedite dhotrges PRUSS Wﬁemﬂatmbmshm“ steps
L d ¥btidin bead compl

with B REPBSE, IR i Btk URYoRBRATRE0ad ¢ SPebRAdN bead complexes
(with Whepbrentia yehv bﬁldéfsaikvlezeitolmntedoﬁlﬂvalnyagnat irabtesmplesdesi in 1 mL of the

TF- 1 cellsmerecultlvzl_tedl RPM 1 Orredlumég[ ?f ( n
washing gpliaRi(pRe WaHER® Fepld Y Washing prRcRUNE YTATdER Al Wy o Tour times |

the presence of 2.5 ng/nL rhGwW CSF as descri bed

funh{%%e di stri butor (Deutsche Sanmm ung von

M kroorgani smen und Zel | kul turen GrbH, Braunschwei g, _
After Getasting,) birfdétd envdese vgeroweluted bycekihodHﬁ&igﬂyirm‘ pH52x2. Following

R T T e e N R
coli a0 BT@BS@@%J tﬁ‘@ dte E’&%‘ax(‘tﬁﬂgl ReR Wnding GhhES) thlsc§ﬂeb Swé&efeﬁeated using

resuspen o a final concentrati on of 1 x Xp5
HCl-glpdihg/pH 1i0n TRRMecdrgU€lpate Gvaboagds r@nﬁa@@d@da@pql for infection of a fresh

uninf > lflgf €n5| OqQL&glrlyéelvl [ O ?%ttlbfr{{gctﬁfpg P?gﬁlrgf efq ﬁhen Rnxed and cells that

final concentration of 0. 33ng/ nL r hGWt CSF was used to
stinmulate the proliferation of the TF-1 cells. For
neutralization of GV CSF dependent proliferation

pur| fi ed PPP of represent atlve fragrrents of a human

A NN~ a3 = a ~ENSNS s
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or to a |l ess stable conplex formed between a
particul ar representative scFv and rhGw CSF over the

wo pwabat3sdn peri od of 72 h at 37C. Exanpl e 7. 2PCT/EP2006/003528
Quantitative evaluation of neutralization potential of

certain representative human anti-human GW CSF
were gygcessdilile srapsticed a\g%htpélangﬂe’&f’y’ BRCOREEstMyEapyscE ¥fragment, were

o e, o
again @El%l:ﬂezl ?%Pédrg%lgﬁ )aqe[%%lstgnéet z{rﬂgﬁsﬁﬁ&ﬁ I}Sﬁngér%:@gf \Uflf_f'n WI\Q% helper phage
to stapiitied sekendtdund o\ﬂ/antebddyeiispd;aytandan eilrd elextignanti tati ve

anal ysis of neutralizing efficacy. To this end the

same _human GWt CSF- dependant cell 1ine TF- I

Plasma@ PN Avserrespeading o ¢ agd S|raungs of PaYIRG vas &8 aé?ﬁdﬁgmgpépé&ultures For
the pr@)%{lcttxcpn og ?iu'bgg\glcgtv' nﬁﬁ%ﬁ? r}l?sggveh? g&%@d krpmjthe plasmids

(Sacllﬁga% &t clvasd U&etﬂets@mstrésmﬂvdtﬂ)h&ltéhﬁl ﬂfe(ﬁlhs‘nﬁﬂ@t@dﬁﬁbﬁ{SBFlangs with
e TE-1 cells. For neutralization of GV CSF-dependent

the mgtesnal ' shffering from thg finigal p@qrg@lé%*s@gatgmal VH In that the expression
& bl Q6L e LF%nd the His6-t
cons EPIERSRED) LAY TP LU AR o R0 14 20 g e 1 g
and tHeadditmhLiphaga peatainaiareidetetddO0 m TF-1 and rhGW CSF in a
dilution series. Fi naI pr ot ei n concentrations ranged
from 10 rrg/m to 10 Sanpl es_wer e .incubate

After Jgatgmm eachpog] @Qﬁeqegq,roy}zdsrpf papRigg) gtplpsmid DNA was trans%ormed into 100
t r o
ne hegg 8&2\:&??%&%&?} E! #')%Lfglu%tﬁgd ggg‘%/de&ﬁerlcac‘rb t@léﬁx?m%rﬁeﬁgapeﬁn le colonies
were pickéeohtd OO hhloffhmmﬁio pghimlbi ti on of proliferation
(1C50) using the non-linear regression curve fit of
the Prism software. The clear GWCSF neutrali zi nl%
10 plegfrthist C@e@i‘@?’?ﬁ“?%@”& Gically; inggbated 1n 5 ml SB medium supplemented with
i 653k ts i d £20 mM f
carbflflh S a Yol kB 0 BEA RCH, 0 el sEecatiop o o
approRinhat¢lesi kdit SCRY uhdargrpitation. dfheh UPRG wast added taa f3MI CSRcentration of 1
nocl onal . neutralizin nti bodi.es di ayed a half
mM aggilﬂen*é‘f’u ienisepiinsed &dﬁ‘g‘ﬂgﬁf’nﬁsg@ﬂ af %&?jhe nanonol ar
range in this proliferation-inhibition experinment. A
1 PBS. B
Cells Qe?@%ex{tﬁﬁggagb arbégﬁggxéﬁ{lfll%ba&t &k it (ﬁﬁ@éﬁlﬁg %eg@ed in rr(l)a ?] ml PBS. By
four ranntds- dﬂﬂmu@\ht@Symmbdimag atne’mOr alhq szmtnlgmegisrane of the bacteria was

i.bodi es d| i ficantl her. neut
destecgig [RAE D DRSO PP SE5- 0Bl PRt PP i i bscrs were
releas@®@%h R lthd r%tlb&"nﬁﬂaﬁm ARESRMnabbn tdreidtae ealsesnt @8ll-debris by further
generated in this experinment was in the sub-nanonol ar
centnﬁ@agen (Asmgarat bl@QQ@en 9)n the gupetemantt (re. PEB) eopataizingdhe scFvs was
nM and 1gG B had an 1 C50 of 0.3 nM

COHeCfeﬁl %\d%éclamlnbe c@'f’é%‘ff whet her the scFv antibody fragnents
generated fromlgG A and B (scFvs O and P,

RhGM &KLt R (L EuldHa D qul B invRinkoRAd BEREBIHzédort BEISA plates overnight at
neutral i'zation potential to scFvs A and B, anal ogous
4°C (30l ofidung anmgeafmbHBasagay@llmféerp@shmgn@a veellscanecime ath PBS and

blockﬁ?q%ovﬁlé?ﬁ‘fgs/oags n%’(S\SAl/ﬁ}ll:\é rcfci)arrg géjml% a N 1&;@:{’%? %éc {/nsln%)scFvs were

addedaB8dhOwellS 9RE epivlyYincudateddor D@ zﬁ@@cﬂnﬁéxﬁﬁ&r&lu@e AfE¥D, three washes with
scFv O has the sane neutralization potential.as, 6 scFv

PBS/Qn05 &hdwiass29. rfbatecﬂe@ OhvEFSTraEMERE PORRGIH HEIMOPYIZEE pptigen was carried
t of - b -
out i Tt TR R o Fopbl PR, o B0 Pl UReR B hoggeradish perovidase
conjugi&bli lgaht Z@i inmnsad'i‘abﬁtsipadlﬁofpotmidrml lanml&niyeéhammal, Mepg/mL PBS/1 %
uman  anti - r hGvi CSF Odl s,and fr r eof
BSA)aghFre%%‘lﬁl étﬁaste"Flé’d’ﬁé digg rQOBHBPldbﬂg%?h 3%8 ’ralzﬂ]érf'ﬁ6 -sulphonic
was perfornmed to quantlfy the neutralization act|V| ty
of representative human anti-human GW CSF anti bodi es
and fragnents thereof by n#lasuri ng GwW CSF- dependent
I L-8 production by U937 cells. The G\ CSF anti gen
used in the foregoi ng experinments was r hGUCSF. The
rmnocytl c U-937 ceI l's vere cuI t | vat ed | n RPM 1640

L
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over night at 4C. After washing 3 tinmes with PBS/ 0.05%
Tween 20 the wells were blocked with 200 nL PBS/ 10%
wo-gsepersyel | for 1 h at room tenperature fol | PeEEP1I96/003528

washing 3 tinmes with PBS/ 0.05% Tween 20. Then 50 nL of
the cul ture supernatant sanples were added to the

acid] (AB TS Arsubstraseibrltieeh dngrdepeckedaat arvayiel angtpelr 405uime acquding to standard
| ater quantification of the IL-8 concentration a

Pf°t°%°3%-i al dilution of the IL-8 standard provided by the
manuf acturer was carried along through the procedure.

From?rfot AbndPRRENYI PoblalRE Wkl B {&BEL Q@Y JWEIBBd 4fer 5 rounds of panning),
etection was carried out using 50 nL of the Wrking

five IPedtes slhowddDetreng EQAS Absignale irtHRP)trast ¢o iRBY a5 e nhgative control on the

reco &ﬁt fa\gﬁgeg? %#@%e%{sﬁ?e %ctp’én \}Ad;gfgre C}? é’i:lli whi 0 %g‘?%{o%g sgl!' v molecules
testedt dr8Bfraydd Blofé &eat-axi8 andl &166)-0ES ehds ARAHLE&pEBRintensity measured, with

substrate solution (Sigm) and was detected at a
highenalyssirptieyt mdofating Gtrenger dinsiingy TherRB % negatwewwentipkisgindicgfed on the x-

wis 3Ry b o5 il AR et RSl Bpgre wim sbove e
respetHREILIGPABA iRl 8lunaseithal § dlagioed cre6ak@HE The difthsnd and asterisk
~_calibration curve. The data were fitted for half | ) )
in Figrexiepegsentnificoiffersnt stquences, pt-dhe s oihpsacasprriiannigtengidy column is
T - ].4N r | . . .
e S gk 2P ULNEN, bl I8 RS RE o st
coluntiBnecindivatedrgudstetiskzshage thasarhodoresiohasquedcshowed cl ear
i nhibition of the Gw CSF dependent |L-8 production of

U- 937 cells, as can be clearly seen by the decrease in ,
The five ELI8rpasittealonss ware srbysrésddadPNG ssavmnciign Sediangigoras carried out

at Seciuri]seﬁeggM&r]ic}é)Thﬁ t&?ﬁ&fi 08 élQne@%H eﬁltlilezbﬂgkh ?&i}]lieﬁ@ecé’q(ns&g&ding to scFv
n IS experiment 1s 1'n accordance wth the rankin
5-30600hile ngd dthat sd@eiidee(4s20m wad edeutiéisd fanly toneé.r The dominant sequence
neutralizing effect in the TF

| - | .. :
corresppRiingdp ¢ b Ai3NAIESellAT A sramrrrs -3 Ak ¥ers ey odsipand displayed
b utn%q,t ~ Q&g}é%@eﬁl_@tzerm ned in this
Veryéggge}}o?l%éﬁ‘%%%e |g%1e§éllraqg11§ conpared to those obtai ned
for the sane nolecules in the previous TF-I
Exampledl.? e rGiaraterizatien oheefit Hifldunstructs deréverddrdrhéhehingiile selection

GVt CSF concentration required for stimulation of .JL-8
The o oddes [P ie EXRSSTesiS Y3 R SPATPRERAAIE % ope ScE v hits geferated by the

metho%tsid]'éwrﬂ)teh%o&g. TF-1. Exanmple 7.4: Quantitative
eval uation of neutralization potential of

representative human anti human GW CSF anti bodi es and
Exambplea et s Stratirsesit expressom i namificatica ofirscEBMIDSHdersged as described

neasured by cell proliferation The aimof this
aboved ihEr ¢Gtbnt “was to show the neutralizi ng potency of

r ! waag} tih NysoRn: hkadiee €M MgCl, and

To Oétfﬁggggﬁét“s}ét éé}rée»g fo?@?}\}thSF fgogrﬁi%g?lﬁg{enan pri mat es ’
carbemitiltil 60 Metrab antl avere yed{ssoledEivi CSH: PBSTedtes hamvesting. The outer membrane

neutralizing effe of selecte cFy and | gG ol | e o
of the)§aGiE e eSResCV BT G| PRI ST AR 10k aneoe] egA & 70°C and
thawid@gt PR QLAREE RLGDE gérﬁkgaMC pRReiRE HcPedhg BRSCFIHRErd Mleased into the
Exanples 7.1 and 7.2 usi nﬂ macGVE CSF i nst ead of
superrGAHCARer BbminahiovofSraeirgllrandvpibrebis hyicantafigagion, the supernatants

proliferation of TE-1 ce - W : '
conta iy sy \oulls POl s R A R g N RALTES w20 m
NaH,Poge,G0GaM Was |, usedmMbimsidhrold, e 7 i0heapadied fte aaksmmtioé PPP. The PPP
the TF-1 cells in the experinent testing the, S%FV .
was pusified iie iaNEACSEN (Pivmny Hegeesrmsceremmendad, i the manual. In brief, a
P . e | . . .
espeRVIEIL ST I B BRI EPERLA ORIt . The Soin
Colurisowefeew ashied twiek witte2TFmM Nedl,P®,, 400 miM daCp L0 miMe dmidazole, pH 7.0.
human anti - human G\t CSF ansa body or fragnent thereof
were added to 100 ml TF-1 and macGWVt CSF sol ution in a
dilution series. Final protein concentrations ranged
from10 ng/m to 10 pg/m . Sanples were incubated at

PN NN 7 o~ O AL
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(R&D Systens, W esbaden, Germany ) and nouse
(Strat hmann Bi ot ech, Hanburg, Gernmany) was tested in
w@mokhi1S8s experi nent. Specifically, an ELI SA- pPEt/EPWa&003528
coated with 1 ng/nmL GMCSF fromthe various species
mentioned. 1gG B was added in a dilution series and
The boawdoproteen ethsuglitted yvideoms 80 dLsH) pd‘rIoNaHd%{ér clofj myaNedCl, 250 mM

1m1da§8%r RBIU@DTI&%MW%E% géﬁpég{g “%Llﬁgp\rt E;:fu?agw? | o\gﬁgée%ect to binding

strendt €Kint €@ 6 Fadtcahd nBRF M hiHs a§1‘ﬁ¥l§§ iaki8itRRl SitGONCSF dependent TF-1
(Roche CGermany) and neasured at 490 run. As seen in

prohfsx[agon)l@ dqsgr@ 19 ibeeubseqignsexabipasi hhough mog sepapdtmgrand distinguishing

eI heeclyironsofi s G SRR onagpre sees s

% puteR@FehsteinBfudied Py Walit- tﬂ&%‘a%xs §@£ta Bt éHoWh)t esting.
However, as seen above in Exanple | gG B Shows a

marked Cr 0SS- react|V|ty W|th macGMCSF (from
ptiad friE(s ¥ arls) i mpl yi ng the

The ofiﬁ ? 85l @gte@?”ﬁ@qnﬁfle&% eoges BEGapReegf inhibiting
binding & H@MQC@B’ td ﬂ@ @Vﬂ-@SF“r&feﬁfo? @BMI&:&'M@&@&H‘ﬂrﬁﬂe surface of TF-1 cells.

variants of GWCSF The aimof this experinent was
Neutralézing s¢lne conséruetstveqitld be ewpgcétd torentyietrfon gheafecmg@r-amdmg epitope on

e EYERISORBRANR, Pt | Thh SRRt SR U oo recpror
compRaNtTai thengktérat tihabind@d ©5rhGIMIOBR gl fys:eés:ybtat ii®Mhibid& in the above

wel | as reconbi nant hGW CSF from E. col | t(
manngyl, 9B PLE STt tgms%ggpe%rygggp thy inkensyy at flaerpscegee staining of TF-1

cells Whuor@&efx{e&ggﬁé W@bol | grthli %‘lﬁ%cﬁﬁoﬁrgﬁfy-based assay.

helr potency to |n
gI ycosyl ated Gw CSF was obt ai ned from the culture

The PUpeinatdesdiribel the-perfrinafat of sBEAS ZBwe eMosne(tﬂymad assay A final
lung cells obtained from ATCC CRL-9609 BEAS- 2B cel

concewé?t@rwfb%églse(@& hiMESHFINE & canugatrsin RBR a@s wicuhated é"‘th 10 pg/ml of
e A Bty by GROED AL SIA o B AThblh pesgpuinid wi

NINTAgSpin Chhinth. (Bia atdieianmampilst eete, leRatvbequlibr@er am2§)C ffar 1h prior to
i ndycti on of F oductiqn. After 48-hour

additiph oh e SRrian e e oh oh TR el otive clipatldp HRMA 640 medium

(Glbc@n@%@tﬁﬂlrﬁp "phéﬂo‘} r%&é"&z@%’z IOQJ‘B&ElﬁnaHﬁ{ziigd F@% RhELBsHIEBN rthGM-CSF

F Elisa Set I osci ences, Heidel berg, Gernany)
overnight gk ﬁnm]g:omgextttwormﬁ @fxakﬂengp@cellg/mL and 150 uL of cell suspension were used
per samﬁ { I He@n%/regg tgcggg e CSE?{I L0 )f gc | I°(f/\@s\%énm and washed

twice &Q%FA@%ﬁffeRWWaﬂﬁéﬂt céﬂ%@@ﬁ‘eids@éﬁdé@&ﬁt IOBEL of pre-equilibrated
obt ai ned commerci al | k&/!eunder the trade nanme "Leukine'

proteiy gamplexcontiping thaegMeCBIAFESF anégesrp@é@vﬁommqlwmbody or sckv. The

samplQ! Q/gx% Sguﬂ ed_nggggﬁgog ghltn’;‘xlnmﬁgg} W ur rc‘ﬁfé%fe%é%f cells werlelresuspended

in 15(BﬁLr1&€ OdﬂIHIH]"&DS b€t aiFsdbisequehtly antllyseintsly ﬂeﬂdetorﬁétdy The results are
que GMICSF were first tested for. their oten&%

showr] Higftge? TeRac iy Figr Ashows 2 graphiRr¥chy ooy testm cules are arrayed

g IR! -

slon 87380 TR0, (A5, P35 RN Qe on e 5

axis. fercen i m;hnﬂn Figr 7Ea dedri Joso dfi fladreh@ric€3mend & pg/thﬁ_TF 1 cells was

observgg | Wﬁg o%ﬁ ngate ' %ﬁa@ gxpﬁg/l% aflc:\)\r'g,c g}funa naél\ﬁsl g%pe competition

bmdmﬁet%p&@MM%E’ of E}hegscﬂ%baecﬂaedéa%weals 3®@goﬁ’lﬁtﬂevhfoﬁlt@1fed by loss in
f was then determned in the presence of 0.3 nmL

ﬂuorem@mmtanmg oh @ CsFlls wihile.the pefivmnopsieylsi 4804 ibeedly shgwed any effect.
hGW CSF. After 72 hours, the proliferative status of
TF-1 cells in the presence of different 1gG B
concentrations was quantifs®d by a colorinetric
reaction (Fig. 14B). Taken together, the data shown in
Fig. 14 show that 1gG B inhibited GW CSF-dependent
prollferatl on of TF I ceI I s at sub nanonol ar

- oy o, o s o o e 1 . o a1



10

15

20

25

30

35

concentrati on-dependent eosinophil survival. To
anal yze the inhibiting potential of 1gG B on
w@RMeSH38ependent eosi nophil survival, the antPGDEP2006603528
added in a dilution series rangingfron110 ng/nL to 0 1
_ /mL. A final concentratjon of 1
Since Ltges; fesulis fsygge%dbatnthshmFVSmlel& desn&rka&eld M@ébatavdﬁe a promising
3

neutrah%er tQGIRI é§51 %lrghrerlg{ ra%cg%r(}e@gg 4%1?1&@%??%%%@% d\?%sgr%?tgcﬁﬁlgto scFv 5-306.
portion of viabl e cells was quantified by neasuring

ExambR® 28301 haiRGRalelexARSioandIfigi fidadich yecBv axdl yzed and
fitted for half-maximal 1 nhibition of survival (IC50)

PrOtelUSHﬂ@Jqﬂﬁe amdrpurifwemn prgrizrgsiserle eias werfpimaedops follovs i pyief, E. coli

BL21]§£%t\\§?r N ose ?E‘Z‘ﬁ% tﬁeegppéés 1£E ﬁ%s@g%&?ﬂqrg\%bfatr%bnﬂl 1 L selective

medlmt@aﬁbpﬁ@bl dREsi8e/N600Mmnriod 0.515H 8, Prateﬁmbﬁfalhcmmmahmcﬂjca@ by addition
effect of 1gG B was seen with a hal fmaxi mal i nhibition,

of IPBE tndi mddhand she grliyes aterannabeicdolyy dotheEntd dt Moth agitation at a
Q0 Ipe t :
ey 4 S0t AP AL PSR 8 D80 ¥ 10 min
resuspRnd&d én depemdem m%hplaﬁnaﬂpdoﬁlﬂi)whe Eftratdd bf dpyiGhdB sequential

on, G\ CSF-j nduced eosi nophll actlvat on |

freezigg i} $tBanQLAITY HeL thaITIRE {tha 3 B Water bath PYes fteubﬁycles Finally, the extract
was c&i¥hi ed'ap%',@@@ g%YY@HnQn of eosinophils. CD69
expressi on was nd to be up-regul ated on peri pheral
eosi nophils (CD 16 ) isolated from human bl ood
The st®¥ I503G6n@a§t1§omatb<mm anwbestep2purificatio pdaogss of ithmpoh)lized Imetal affinity
GM CSF o

chromgqgrmy IMAC) é?é hgﬁbaflﬁﬂ Rh lse\éénweﬁeLplﬁlfquo%éoi‘J&?“ to this method.
Akta(é’?’ﬁ Egs?élﬁ Hhrln'f‘ac la'iﬁﬁﬁﬂcdrﬁ@@lﬁhﬁr@%@e’i‘@%s&f foredkéatography. All
one s no up egul ati on of CD69. CD69 may
chemichier ey eofbecstakkngmde aandaplehasfedr freaslsngpm (Deisenhofen) or Merck
activation by GWCSF, and the expression | evel of CD69
Damigiadtopni tored as a measure of G CSF- dependent
eosi nophil activation. At both tinme points (20 h and 3
Hbdn RE-FAY Sepepbat @élﬁmﬂr 2¥¢8A1iRd to the protocol
MACd%%é’érgg‘g d‘snt gﬂl?ll Vation of egsn nophil s, as seen by P

providedcly tfe m69faekpereThe ealumm Manwqeyibtest With RIEr ndPHED @M sodium

srosnl§ i L0 4 SRR (S0 o B AR A% il L

flow 12QAF 7 mi0Hif GReaBUinREWASWagR Wit 4Stunl Yollimad 5 b@bhﬁﬁﬂ B2 (20 mM

mcrotest plate. Cells were incubated with medi um
sodium| meeplmate iphl 7Re Ogh Mséﬁa@é bF M imidegele) taarnesse wmdé@mple Bound

ot 305 D S 153 Bl s R fcions v

pooled RsriARhérgurficatior 3 days cells were anal yzed for CD69
expression by flow cytonetry. CD69 detection by flow

cytometry: Expression of CD69 on eosi n}vPhl l's
Gel ﬁawmmmwa@m@wﬁm meaforped on r&erlmﬁéﬁ G@é@t%werdex 75 Prep Grade

colum'gl (,Qr&nso% SAR 1béa§? wH ﬁ (é%ﬁié? gﬁ-&ﬁ%@a %Bl&f(ﬂgw rate 1 mL/min)

were $bREEIdERCEEdarNSDS-FAGE @Al wgateeﬂ Bamtfbr HeteetionCPG9r to purification, the
anti bod% (cl one EN50, BD Bi osci ences) ch for %fﬁ %
columpores Fdibsated futmolscwamyeight Wemlwgﬁt mOi Bl pesi ghiparker kit, Sigma
MW (Ef: -58 aﬂl% s%:e c? ﬁ&%‘g ra"ﬁgh g%’é SpfEHE7 B Gr&ﬁé %lumn resulted in
ncu t|on svver twce wth PBS,
clearl9 d&ﬁ%(glbi@l&&blambnb&ﬁusmbmwamw diser ptakPR&tlo]_IS@CEhe @F@H%ds Protein

NaN3. Propi diumiodi de was add dead, cells o
concepigations; g d@&ﬁﬁ@g}wﬁaﬁswwptwﬁfg?wy hS R &d, Vet Giqplated using
iBfehO6Y tHe fesPEIR c USF N EEatine
o e s s e
i odi de-positive (i.e. dead) cells were excluded from
anal ysis of CD69 expressiosw |gG B al so reduced the
percentage of |ive and activated eosinophils as
noni tored by propidiumiodide staining of CD167CD69 +
ceIIs |n the presence of 0.1 ng/m_ GMCSF IgG B

s e o o L, o, LY Y. YA
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nunber of disease settings. At the sanme tine, however,
GVt CSF plays an inportant role in the normal function

w@boobhessamune system i n conbati ng exogeneous PCT/EP2006/003528
pat hogens, for exanple as in phagocytosis by

neut r ophi | gr anul ocytes and nonocytes. This natural
Exampilm 2 i6cfts Ladfibition of dﬁwmmmoh&mmqf dF-bgelispy an scFv lead
The alllgcgtféﬁ%%%%Fé%g%}thl% Wg xevsﬁua ?tg\gae n%%%l%ll)r? ?xteﬁtﬁaq{zmg activity of

ve WO aspec

the hAdNBEAGY bdFY SDBO@@ﬁﬁg ttk)hGV[QIeSE depenaintleak tige T&-1 (DSMZ ACC 334). TF-
phagocytosi s); and 2) oxidative burst activity

lcellg iWREE ewliiveied mRPVHt} enedingy (Gibea; |Inglytanmﬁ%§@e§elcmﬂe%ee) 10% heat
mactlvzﬁtgd dlgégm o'?l enge o?liﬁ%gggllte)xgkg@@) %e}t: A%X&‘QQE Sedl%gf the distributor

estron ac eria (pha erm na
(Deut@élfkfﬂﬂnﬂﬁ}ﬂng, v M ikBes i emah agbZylkuttusemt GmbHy Blr:mnschwelo, Germany).

hepari ni zed whol e bl ood was Berforrred us:q*g he . .
Cells preag aret txptcelydeapipegbR->(Hd Pty mlcdiardhy prolifiagion assay TF-1

cells Rf b Ha‘f‘v&?e%leﬂg &1 Fljﬁg ﬁgxeﬁf 3@6 Qf %C}st Qn 'nﬁﬁdan washed with 1x PBS
uor escent b agocytic cells.

(Dulb'Eb@Sg Gibkd)s Geﬂm Meh@rtsb@edé&deﬂtaeﬂndjyogcrea&ati(ﬁﬂ uf)ﬁ estierp# cells/mL in
| ow (;:y 0 fl uor.escei n-.I abel

RPM}, 5%9:. P e Gt 9%@« &ell shrgntign psHMifrofst ﬂéba?tffml £&lj culture plate

well \W@I%l lfseal(@@dx 369@&4”@&@@&&13 at ﬁ@aTQaneln&ﬁH&abf o ﬁé/nﬁ,CrhGM CSF was
per for me a negative control. After 10 nin th

used phstgmx:ly?tel the prcdxfesasom/aﬁ thet Bﬁﬂeallaqurmutrmlgza@amf élQMfCSF dependent

o g o S e L R DS R Rl qy-coF sottion n

dilutiéh SR PRiin A REml d’ﬂﬁ)%ﬁﬂbﬁelyﬂt 00/ & 00 ﬁ%hﬂ The samples were incubated
quench| n TC fluorescence of surface bound bacteria

at 37%hat 2% COo farsBemobitert72 Inthermaliferasiye pausiof thes TF dnggllg gvas determined
.U e Atter thr n t
s 3K b L e e Rl LR st 450 om. T
data Wéte mﬁﬂ%ﬂhdﬂgmhﬁm Hisionef prolifestionmE0gy using ﬁle:&ldnil-lmear regression
Washi ng solution (Orpegen). After addition of 200 ni
curvemfsheg\?mﬁnhgof%meu on, that allows exclusion of
aggr egat ed bacteri a or cells, the cells were anal yzed

A cleﬁé}/ ng stagr?t 1fer %np%co?moagﬁecq 5%@# %-%V!:cﬂ?d be seen and was

03|s was determ ne

comphable- for Uné ﬁ&ﬁl@ﬁﬁﬁc ahd tﬂetdﬁﬁaﬂlmeoﬁfbﬁnatmfnhl,lﬁjm Bfy ﬂitg@ Bor the half-
on phagocyt osis, 1gG B was added . to three  identi

e ploaB TP O b o ARl SO it P et A4GRgeCr the monomeri
r ubat e at
form JHES3 oM e BRSO Thd Rellicthe Qi fFE e LD €, o
addi ti on of E.coli. E.coli were added to the first
Exam®&PB eCongtmdiiat &f the antitRydedibririesahd phegeadigrdaleskl¢adion fod human VHs

second and third sanples after 24 and 48 Eours
The aBgidbe fallomjng reramentsis<BE seertiosolgy sehaf Bupar Y H regions that would

pair v@f}{ fhE %h}ﬁaﬂf\ﬁﬂ?{eﬁ%n%}%aiﬁﬁ jO%lﬁ.@féc@H %Fﬁ dgs%r{%&f above.
granul ocytes I rgeste acteria either I n the presence

or absence of 1gG B (Fig. 17A). After incubation of
Examiplaodd. s M&&Q&R&b&ﬂgﬂﬁmnghlmd maponvdeareetln(BRMEsN

100 nblf glog S\égrglzta eéx %n( BCJ\%%#%%}[%&?B F@?oritquglpg\e/ffi @(l}oto‘laqll%nonuclear cells

(PBI\/QL“s?RV@r@qyélﬁt%dVW g mﬁggaﬁdﬁ%msa@omﬁg td éRnilfrdt ethabs enel RNA was
89% i n the presence of (Fi 17C). Results
lsolateﬁbﬁ@mé’@M& uﬁmﬁdbetl?é%eaSY@ngfbeI@ttu(Q&g llpwing thg manufacturer’s

e X0 not % o
1nstru§ ?D\Péf as s;&lﬁ'} S @oagy rgﬁlg ﬁﬁ%@%ﬁ%ﬂdﬁfﬁgmbéool% Cold Spring
Harbdﬂﬁrbbfh@cbrb@trbsm9\8»9,t8écbgd3EBit%% of t he nonocytes were

positive (Fig. 18B). After 24 h pre-incubation wthout
IgG B it were 92% nonocytes. After 48 h we found 81%
of the nonocytes wi thout 1gG B and 89% with 1gG B
phagocytosis positive (Fig3 18C) . Exanple 11.2:

Oxi dative burst Determ nation of granul ocyte and
nonocyt e oxidative burst activity in heparinized whole




10

15

20

25

30

35

to separate aliquots, of E.coli, fM.P or PVMA. E. coli
fM.P or PMA were added to the three aliquots of the
WO poostiisanpl e i mmedi atel y, whereas E.coli, fMPFCDEPIMY03528

The VE§ ﬁBltair% alak YoASnRRAVA daanea ik 984 VH Nhid vsMliberaédhsists of the human
shown below in Table 4, where "+" in the second col umm

repertpiro mft iRl CEIR2-FRA-CARF R from e BCRsampleficdnVH-regigns of the above
sa L t.teste nd . - <4 e C I
sesoBRRPRAC oh Bk PSR e Yo RIS AR iy fotloved by

a humdn PRI &einliak séqifenfe.on oxi dative burst behavi our of
granul ocytesSim |l ar results were obtained using

monocytes instead of granulocytes. The experi nent was :
For tipeisblativadofahaineydemplaten ¥ Hiesgtanish 8T -BEBvwas gargiedheut using a 5°-VH-

iSRRI LR A B ST B, T B cro o)
5’-huPHRSERSI-2001t (e-CROPGEGat AGUOT Gt €3CedAGRTAG' 6G-81), 5hRuVH4B-Xhol-
second colum fromthe left indicates the 1gG B-free

2001 ¢PrEASI GTRKTAGSCTRF £461 GHG IKS K613 Dxandat iS¢leob e t3’-VH-specific

. __behayi f yie rah |, A ref:onre Ba, V.12 :
prime SR HETPINEY 5 S AT A4 30, OR SR Phu-vitss-paei
2001 PYGTG! 28GcAGA CGEh 8GR T EipeeaPURasadiod, ot 5°-primer was combined

.. adversely affect the _phagocytosis aor oxidative. killin
with ofe hapAET 4he puaibenaf difeasiikicy reastigns Wéﬁgeffiffagl.edm tf number of
12 Yhbhafi ts. LASSE LARM, theS A efk. ddsbAbed above of £
ol St ¥ty BAESCHERH, MUELINIED, aflbed sbove of o
donore>opicvad tsed advesswky offWidgendsheT o foliwingnP@iReprogram was used for

defenses of the patjent. CLAI 1.. A human nonogl onal
amplifER B0 By GO AGRONC (30 SGToT NS SRS 15 DIARAQ seconds and
prime} @x@AGioREAMt 18I0 286 60 skEBHIS WV @Form@d Zoved 0 &YHIRN followed by final
monocl onal antibody or fragnment thereof accordi ntg to |
extengdmany2°C fher(eininuges. dhprimplifieation produmayitbra size of approximately 350
__non- n primate. 3. The, human nonocl onal anti body or
bp werg ﬁﬁﬁgﬁacfﬁ@\]%?o Sé@?S?dofflﬁtaoéjso claim2, wherein said
non- C human primate is a cynonol gous nonkey, a rhesus

For theQE&YorP6f BibJi ﬁWH»re?‘ion{@T-P@Wai@ﬁﬂéﬂ oitah twostdpedirst, the human
according to any of tThe above clains, wherein said

heavyanhtinoGHysegmeats (FRE-CBRS -FRIWEDRZAER3 Inwsere A ramphified fiogy the isolated

B

huVH?,@,?SlD@ﬂo[LQQO P ﬁ%\g&wdr@i-_nao 1|J, SI’-quH4\H3Eh@I!-IbD(§aiadd a 3';-speciﬁc primer

r_agrrent IS an SC Y, a Sl n e onal n anti bo V

set (3 aLUFH A NE-bOYE S AT C AAhRdentdtablyT AL A AGC CGA TCT
F 1 R N . .l t -

voc 5% i A B ot §p. Senl s aa ppml R ROMAA GTA GAC

TGC WaGr SIAG 9a0d CGAENCTONOC! AGAl GAAt ABAJGAdT RGCGHeat-Lib 134-VH-3A-

it S50 ATRK AL L B 2320, SRR\ B REAPLACA o
CAC ?‘g_‘%?é?%ﬂh%@%%%%S ﬁGqVAOAT@m @TAUSABSFGET TAT CAG ACC

uman' nonocl onal anti body or
CGA MCAYNEIE ACYeIGDA ATA €14h RGC-30h&7-in 134Vil-4-MH3 (5°-GTA ATC AAA

o , S it g . . ,
oTa 3G HOELERG CRE: ARRE et TS PR AR BE g7 5RO C-3) for the
humath KROERIHEmiIRENe9fnel wi@iAg i @E v&y tWhEndirbgisAbIFR3. ‘

di sconti nuous epitope further conprises am no acids

32-33 (TA) and/or amno acids 21-22 (EA). 10. The
The fdilowbng prinee combinatons Wedysal: fragnent thereof of any

of_ the abov ai . rel i-d,human nonocl onal
a)5"%‘fﬁb§d&%?&§@gﬁ3ﬁ'¥“¥ﬂ@r‘§%’? “S'gkﬂ%?i ses in its heavy

chain variable region a CDR3 conprising an am no acid

sequence chosen fromthe gsoup consisting of those set

out in any of the SEQ ID NGs: 1-13 or 56.11. The hunan

nonocl onal anti body or fragnent thereof according to

claim 10, wherein any of said heavy chain variable

o Pg——. o o - . g N e
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vari abl e region an am no acid sequence as set out in

SEQ I D NGs. 19, 54 or 55. 14. The hunman nonocl onal
w@pibhody3 or fragment thereof accordi ng to anyP@F/EP2006/003528

clains 10-13, wherein said human nonocl onal anti body

or fragment thereof ises in its heavy chain
b) 5’-lu¥Has T Xhel Rl a’ﬁ%ﬁd%“a‘éﬁd 1BMHénce as set out in

?SES 53. 15. The human
©) > lﬁi[@\yn%g’ﬁbna F%@%aygg)rwfa'?glin%%tl\%%er eof according to

d) s’ meoB 3- b&ho&bO@’Ex gl alUTB34GUm93B-SMHg inits light chain
ari abl e re% conprising an am no acid

)5’ @é‘ﬁﬂéﬁ@@ﬁ éét’ d—dblPﬁ‘\@E'Q'IEB3NO 16, a CDR2 having an
f) 5°- @F@ﬁ%%ﬂ(ﬁl 2?)@9%%”%%%45/3—{ 4943 n SEQ DD NO. 17 and a

ng an am no ac sequence as set out in SEQ
DD NO. 18; and conprising in its heavy chain variable

Per PCRGE&t0A, 688’ ﬁxﬂgexomas;:@vmméd With alie a’r-rpﬂikﬁemmaim&ﬁmeimefferem PCR
as set out in SE a CDR2 region havin

reactioyi Wies dRpEnisedbe usbes of pessibls FOTBIOATIASNG)S 1 ZcaMep & -primer. The

follox%égga%lﬁ%g@@a?ﬂﬁ%ﬁo?&?@hﬁ@a@%ﬁ?ﬁ@nf&rﬁgﬁﬂ arlrt?ngc:g: t?,ﬁ gf‘Xeconds primer

annealifig ab623C @6r s0yecohdchrai pmmidextEosiaoapT1°¢l foy 98 detgids was performed
chain am no acid_sequence as_sgt .out in SE .

over 44heyciesh galgwe@rw final exifgsiag ied 72%&&&&@&&@%%%5%1 step and

a f th

the rea Ctlgg ’\Qgﬁ%rﬁt? E}hel?uerg%rz mﬁgg%}&lgrgeghrg?%%%a for a part of the

matersaau\éH IGB@BL wlmnlm tHeona hurai the pdyning siferfag ﬁerslecqﬂdeﬂtgnPCR 3’-primer.
corrpri sing an am no acid sequence bearing at |east 70%

Theseq YPL{HCH AP FRR6 I 83 TN Aclagraits 65 J5e geinas templates in a
secon® PORMHEL B 'ugrﬁ}% Egilﬁ G Fes;k&m@g VPHOPE¢ER difer 964 léelﬁﬁ'?ersal 3’ primer

encodi ng an a acid sequence as set out In any
match8fQoRbe N@svershl 3 8termirdis axf thamplifGl DN Ax fragukntot(3 dblb 134 JH3-BstE2,

equenc [ Qi 1] I 7Q% h I r eyu,t -

- AGH RS S REohogy~ hef b Gt SFrPHed b GoMpAR g OTA GAC TGC

3%) pol ynucl eoti de nol ecul e havi ng a nucl eoti de sequence

" encoding an amino acid sequence of any of SEQ | D NOs:
1-48 and/or 52-56 with a pol ynucl eoti de nol ecul e

The fdihm’ring PERpoigent vde usadcfuempliﬁ@tiquest i on by sequence

Dena SRS B B DaR St e B 55G 5P S5, oncs and e

extenél&?ﬂtt 728 fdr G0tsheree We@&ﬁé}ﬂﬁ'tﬂ'é@ VEEL@BYd1eE followdieby final extension at
nucl eoti de sequence encodi ng a correspondi ng am no

72°C foril@ miogtesntles DN Aa¥yfragmessqyvem isgdyed accogling iy $andspd prptocols.
or if one or nore nucleotide deviation(s) in the
tion fron1th- ( onolne one or
“AUEEEt : e e FAce encodi ng
Ina sé’d%narfbﬁ?d aEtR f‘éﬁ%@ﬁﬁl‘a(}ﬁet%d any h@rfna1$EQ EDsd¥es5-306 4dentified in the first,
and/or 52-56 results in a nucl eotide triplet which,
preVIQNheﬂq:letCtlansWaSt ehlosen,estm sebsequentlyasamiingd v thyihe hbfagy of human VH

er i t 0]
e S4BT EGeb 2 P00y B SPEIERE R 8 s i
librarP&iad gelﬁeiam@ m&m&mbﬁheﬂgarﬁﬁﬂaﬁdhramrdceﬁlemiﬁBSéoméxmple disclosed in
of SEQ ID NGs: 1-48 and/or 52-56. 19 phar n'%ceutl cal

“Phagg d?#éb@l/t thab%wy Mapgals ﬁ@rn%?‘fbﬁ%rﬁ}moéln§f3°‘ér‘ﬁf bgnagy Cold Spring
accordl ng to any of clains 1-17 or
Harbo F]a%%pﬁ%n%%‘g [ de nol ecul e according to claim 18. 20.
Use of a human nonocl onal anti body or fragnent thereof
Heavy2€K4ih ADNG - fr@graéts Gfont Itied GEffetent POR apfpliffvetions were weighted for each
pol ynucl eoti de nol ecul e according to claim18 in the
ligatiogegagdpBeWvsir e of a medi canent, optionally conprising one
agelit AR or the
a'b'c'(?'g fmtjjrrgr?tggfl LV(ﬂ?ﬁ%aflrrérr?a:y?)ry drdg{a%gl% %‘%ngél'he use of
claim 20, wherein said infsamnmatory di seases are
chosen fromthe group consisting of rheunatoid
arthritis (RA) (including RA which is resistant to
treat rrent W|th TNF aI pha neutral i zers), asthma,
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or skin carci noma. SEQUENCE LI STI NG <110> M cronet AG
<120> Anti body neutralizers of human granul ocyte

wore@soptsaye col ony stimulating factor <130> M ECDRBE20PEII03528
<14 0> unknown <141> 2006-04-18 <150> EP 05 008 410.2

o) 5™ RDREL3 5 Rba 20010 37 i1 T TR IR BAR e ik ST ES sz o
b) 5*- AT 3 PRAST-68T &3 14y (UL ViR PR3 Rep L%Mh—-@HﬁBsQE?\' a
1Asn E Thr

5 Met Pro 1 5 10 <210> 2 <211> 10 <212> PRT
¢) 5’-dB B3 ar Xhél- Z(DOalI x 3efbe e VE2Z2A-MH2 233- IGDR3HIH3 B3stBD 2

, <400>_2 Thr Leu_Lie S I ) 10
& 5 agL35-Xoair a0 Shran P Taeh i e MR B R .
e) 5’ m&%ﬁ%&%@ao% Hdy 1384148 $-5er1 3@ 3 BytERi € Phe
Asp Tyr Trp Leu Asp 1 5 10<210> 4 <211> 10 <212> PRT
f) 5’ -l VEB4B -l -2001 i3’ dalyudaOE81-<4bB <32 1GHHRHA3BEBE- A12
<400> 4 Ser Gy Leu lie lie Asp Ala Leu Ser Pro 1 5 10

One liggios, reashn EROYRL SESIL A0U Vs ErRY hagien Idh Wi ¥ ofragment pool
(Xholl BRETY i cB8€dy SR 00 ng of the plasmid pComb3H5BHis/5-306 VL (the DNA
encoding the VL region of scFv 5-306 was cloned via the restriction sites Sacl and Spel into
pComb3H5BHis according to standard procedures). The resulting antibody human VH pool was
then transformed into 300 L of electrocompetent Escherichia coli XL1 Blue by electroporation
(2.5 kV, 0.2 cm gap cuvette, 25 mF, 200 Ohm, Biorad gene-pulser) resulting in a library size of

1.6 x 10exp8 independent clones in total.

After electroporation the assay was incubated in SOC broth (Fluka) for phenotype expression.
The cultures were then each incubated in 500 mL of SB selection medium containing 50 pg/mL
carbenicillin and 2 % v/v glucose overnight. The next day, cells of the cultures were harvested
by centrifugation and plasmid preparation carried out using a commercially available plasmid

preparation kit (Qiagen) to preserve the DNA library.

1.5 pg of this plasmid pool encoding the respective scFv pool were then electroporated into E.
coli XL1blue (2.5 kV, 0.2 cm gap cuvette, 25 mF, 200 Ohm, Biorad gene-pulser) resulting in a
library size of 2.4 x 10exp9 independent clones in total. After phenotype expression and slow
adaption to carbenicillin the antibody library was transferred into SB-Carbenicillin (50 pg/mL)
selection medium. The antibody library was then infected with ar; infectious dose of 1 x 10exp12
particles of helper phage VCSM 13 resulting in the production and secretion of filamentous M13
phage, wherein each phage particle contained single stranded pComb3H5BHis-DNA encoding a
human scFv-fragment and displayed the corresponding scFv-protein as a translational fusion to

phage coat protein III.

Example 2.3.4: Phage display selection of a human VH

The resulting phage library carrying the cloned scFv-repertoire was harvested from the culture
supernatant by PEG8000/NaCl precipitation and centrifugation. Approximately 1 x 10expll to 1
x 10exp12 scFv phage particles were resuspended in 0.4 mL of PBS/0.1% BSA and incubated

with recombinant biotinylated soluble thGM-CSF (E. coli material, as described in example 1)
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15 10 <210> 6 <211> 10 <212> PRT <213> artificial
sequence <220> <223> CDR-H3 L39-D11 <400> 6 Ser Gy
waeewsiiewssPhe Leu Tyr Phe Asp Tyr 1 5 10 <210> FCHRERZH6/003528
10 <212> PRT <213> artifici aI sequence <220> <223>
CDR-H3 E1-37-E7 <40Q0> 7 Ser }_ ulie Asn Leu
for 1 eundqrssepfle 2gitgtiqm ix21t98! 8’01@2'1319 bo E%lz@eppﬁwﬂﬁgﬂ streptavidin

rpagn%féﬁééh}% tlﬁ%&%%ﬁgﬁﬁfﬁ% E?’ny%vbﬁ dMiedaRd ﬁﬂ’@l@r ﬁmubated under

eu | eu"Arg Asp 1 5 10 <21
gentle<adithtord CorVhAmubdsT <213> artificial sequence <220>
<223> CDR-H3 Ln4p-23 <400> 9 Ser Gy Leu lie Phe Asp
Lys Leu Thr Ser 1 5 10 <210> 10 <211> 10 <212> PRT .
scFv pipapgthagidid npespecifively binddo dpppseet aptasencpprergdinmipatgd by washing steps

with Ii%g/@;l%gB?%r ggﬁgalr%rdg'ﬁ E@s@&tﬁﬁﬂﬁt%s&n{p g&l ':?glf:%?{/idiln Bead complexes

(with Sie0peBatal QRO birdE2s) >w &bk Kt tddnviip -Hfhagddd Gind IridsuSpendElirin 1 mL of the
His Phe Ser Ala Tyr Phe Asp Tyr 1 5 10

washing solution (one washing step). This washing procedure was repeated up to four times.

After washing, binding entities were eluted by using HCI-glycine pH 2.2 and after neutralization

with 2 M Tris pH 12, the eluate was used for infection of a fresh uninfected E. coli XL1 Blue

culture.

To elute remaining high binding entities the beads were resuspended directly in 200 pL of a
fresh E. coli XL1 blue culture (OD600 = 0.5) and incubated for 10 minutes under gentle
agitation. Both cultures were then mixed and cells successfully transduced with a phagemid
copy, encoding a human scFv-fragment, were again selected for carbenicillin resistance and
subsequently infected with VCMS13 helper phage to start the second round of antibody display

and in vitro selection.

A total of 4 rounds of selections were carried out for the two antibodies. Antigen concentrations

were decreased during selection to the final concentrations as follows:

1. round 100 nM
2. round 10 nM
3. round 10 nM
4. round 10 nM

Plasmid DNA from E. coli cultures was isolated corresponding to 3 and 4 rounds of panning.

For the production of soluble scFv-protein the VH-VL-DNA fragments were excised from the
plasmids (XhoI-Spel), and cloned via the same restriction sites in the plasmid
pComb3H5BFlag/His (w/o additional phage proteins required for phage infection). After ligation
each pool (different rounds of panning) of plasmid DNA was transformed into 100 pL heat
shock competent E. coli TG1 and plated on carbenicillin LB-agar. Single colonies were picked
and inoculated into 120 pL of LB carb (50pug/mL) 1% glucose in 96-well plates (Greiner). The
wells were sealed with a semipermeable membrane (Greiner) and the plates were incubated
overnight at 37°C in a shaking incubator (master plate). Then 10 uL of the master plate cultures
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<210> 12 <211> 10 <212> PRT <213> artificial sequence
<220> <223> CDR-H3 Ln4p-65 <400> 12 Ser Gy Leu lie
wokdooAs5ys Leu Asp Asn 1 5 10<210> 13 <211> EO1/ERPDHB67003528
PRT <213> artificial sequence <220> <223> CDR H3
Ln4p-90 <400> 13 Ser Ay lLeu lie lie Leu
were Prapsfersd rigioca1 g5eond. 96 Ml plat (norne pekm)ssoraams é’pal*L LB carb

(50u gim(ﬂl)l E)glﬁ’/e lgnﬁ?c%g> géxzﬁ'%g % %f%ﬁ H)E é‘fiw Q}FAC %@(Jg incubator, scFv

produ@ftibh fwagi 1&Hu&GCh§EI@<ﬁn§MOEL<IZB&7arKZBRnN2I}7BI t50.=201<£4.@ﬂl> After another
15 Trp Leu Asn Pro Tyr . Ser Thr QI

incubpijen ptﬁg qeemightat 39° G_E5w@1yshglggg,>ce1g werg 1lys 11 11n<az 1 9n@%txon at room

t b irCh s b 2

e LS AR ERRE Ay RS Epa .25

mg/md. EbzyREDR kil uaPdelts arid cé]lﬁebﬂiéﬁfere%&.&?atad by f:erttnﬁigatlon for 12 minutes
sequepnce<220> <223> CDR-L2 5-306 <400> 17 Ala Ala Ser

at 1,980 % g &ty ser 1 5 <210> 18

The supernatants containing scFv molecules were then tested for binding in ELISA assays.

Detection of scFv-fragments bound to immobilized rhGM-CSF antigen (Leukine) was carried

out using an anti-flag M2 (lpg/mL PBS/1 % BSA) detected with horseradish peroxidase-

conjugated goat anti mouse Fab2 specific polyclonal antibody (Dianova, 1 pg/mL PBS/1 %

BSA). The signal was developed by adding ABTS substrate solution and detected at a

wavelength of 405 nm.

Of approximately 100 clones tested after the third selection round, 12 clones showed strong
binding to ThGM-CSF. Of approximately 160 clones tested after the fourth round over 80 % of
the lysates showed strong ELISA signals as compared to PBS as a negative control on the
recombinant antigen. Results from representative clones are depicted in Fig. 4, in which these
representative clones are arrayed along the x-axis, and absorbance intensity is indicated on the y-
axis. As can be seen from Fig. 4, the PBS negative control (second from right on the x-axis)
showed no appreciable binding, ‘whereas representative scFv clones scFv A, scFv 3035, scFv

3039, scFv 3080 and scFv 5-306 showed different degrees of binding strength by ELISA.

All lysates were tested without thGM-CSF in parallel experiments for unspecific binding to the
blocking agent. No significant detectable signal could be observed, indicating the specificity of

the binding to the rhGM-CSF.

The DNA sequences of more than 13 ELISA-positive scFv clones were determined. In total, six
different sequences were identified. All sequences were of human origin and were closely related

to the human germline sequence VH-1 1-O2.
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<211> 9 <212> PRT <213> artificial sequence <220>
<223> CDR-L3 5-306 <400> 18 A n G n Ser Tyr Ser Met
wee@eoAIsIThr 1 5 <210> 19 <211> 107 <212> PRT RRI/BP2006/003528
artificial sequence <220> <223> VL 5-306* L-version
<400> 19 Asp lie An l\/bt Thr Gln Ser Pro Ser Ser Val
Examder 2.4 charagpamzatyon af k& an sk W £Q FLK ONtapy 4 nnVL and VH
reoion%s Arg Ala Ser Gn Asn I|e Arg Asn I|e 20 25 30 Leu
n Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro G n Leu
Example. 3.6 : 3ard0schle grptudion adldgpuidicatisnol eF v@kadsSeoms@Ehgts produced by
Val Pro Ser Arg Phe Ser Gy 50 55 60 Ser Gy Ser Ay
the methed desgribedsinggxample 3Thy | je Asn Ser Leu G n Pro 65 70

Ser Tyr

e S, R e A BN g DS i a3 03 1

Leu Qu lie Lys 100 105 <210> 20 <211> 119 <212> PRT
Examplé 235 ar Kiiddticibahdife ai i€o KR RO Yead 2 B3 surtide\Wldsthdoiesdrianee (SPR)

/A-701 <400> 20 Gu Val Gn Leu Leu Gu Ser Ala.
The aigy of tigexpgramentds ﬂs}edn(gepthgharag{tegzq;@nﬂ tlg-éﬁcF\yépac{syglwa kinetics (kd

and ka§ f tl%/ cFlvyl?_'acﬁl \?_? q&\algl%r &ue&g}gp ﬂ%ﬂ:”%gpﬁﬁ%e&— }Sfotag 13%11ut10n series

ranging fliioﬁlirn) Ma/mB%o 4%jg,¥51é@qﬁﬂéﬁmcEe land\smorﬂonngyhe Bssoc(ﬁlt}on at 25°C for
a n

100 sigg Profpn PuFifre q%%pe RO HRPES Y 0 12 g g EDTA,
0.005 %) gza'gggnﬁgfi()?ﬁl" g%%of%%l \%ﬁ}& %rmeégtgn *; sﬁgﬁ/a;gl"feletermmmo the

rate cénsdardsfor IdilSSOMEtloﬁl' Iand Rrsoclation Eiyetich |W1(E ¢ ]].(l)(Laligﬁnﬂﬂbmdmg equation

Thr Met, Val Thr Val Ser Ser 115 <210> 21 < >
(Formulagolsanskad), where A is the concentratl%n of 1r%ected a%alytzelalnd }% 1s the concentration

of ligand.
dB/dt = —(ka*[A]*[B]-kd x[AB]) (1)
dAB/dt = —(ka*[A]*[B]-kd *[AB)) (2)
Kinetic binding curves were determined using up to 8 concentrations of each scFv lead analyzed.

The independent fitting of the raw data resulted in dissociation and association rate constants that

were used to calculate the equilibrium dissociation constant (KD, the results are shown in Table

1).

Table 1

ka [1/Ms] kd [1/s] . KD [M] IC50 [nM]
3035 16x10°+1.1x10° 15x10%+04x107 09x10°% 3.2
3039 06x10*+04x10* 09x10%+0.1x10™ 1.7 x10° 130.5
scFvA 1.7x10%°+1.1x10° 1.6x10°+02x10? 1.2x10° 2.6
3080 1.0x10°+05x10° 3.5x10%+0.2x10° 3.5x 108 19.1

2.3.5.3: Inhibition of thGM-CSF dependent proliferation of TE-1 cells by scFv leads

After confirming that the strength of specific binding was preserved in the scFv leads, the aim of
this experiment was to assess the specificity of the interaction of the scFv lead with the antigen
thGM-CSF. The inhibition of the biological function of the antigen thGM-CSF by binding of the

scFv was characterized in a TF-1 proliferation-inhibition experiment.
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<213> artificial sequence <220> <223> VHwith CDR-H3 =
7B1-502* <400> 21 G n Val An Leu Val An Ser Gy Al a
w@aeNal3siys Lys Pro Ay Ala 1 5 10 15 Ser Val PAyEPMa4/003528
Ser Cys Lys Ala Phe Gy Tyr Pro Phe Thr Asp Tyr 20 25
30 Leu Leu His Trp Val Arg Gn Ala Pro Gy Gn Gy Leu
TF-1 groliferasiopnhigiion empyrr@nys Tyese LRsEfompRd FfifsodWF‘b%ra%@"il Cells were

resusp@gﬁ d]'%r f,@%{ %é;enﬁl?tgon%igl #ﬁ?e)ggeceﬁg/nﬁs GQ%EIQ RI@ yl_?A)% g-'ng and 90 pL

cell sﬂs@eﬂﬁoxﬁﬁerl\ﬁéll wkie Used (Gex Wegpd eellsAvell)SaAr firkd pommrafhm of 0.3 ng/mL
Val Tyr Tyr Cys 85 Thr lie
hGMse8F e U topEuAYp tmm*rf%at@vféﬁ% 15 &/Cei’@glg or@ilaligation of tGM-
2
CSF J%%&Mx&ﬁ%@lfg%gfm gr #F?F%?Iﬁffnsg%ggﬁcévgs: %g%gﬁﬁjalcﬁh&%% series with final
proteiwi donc&DitibBs Farhty frord 000> 122nlE to Malpghl. LepLVef di@yzed and sterile

ﬁlteregdqrotgwo{%%nggz?@lg ﬁ@éé v%s dg{alcgtog@/) @Y&Fh, %w solution. The

R ° Vi
sampl§y e?c:‘é’{]ncé?atg@ a7 |€‘aé%_r§r—gy€/g2 ng%_ '7%61 %Sftegﬁg H3ne p@%lﬁfeﬁ'h‘?e status of the

TE-1 Rels Tyas cme;mﬁilfyi A@cpng' W SAsIn aﬁ@rm@h@r@gnthby@l@hgetsg dwnge with an

0 n Gy Ar t, Thr Arg Ser r ..
euis§e S0 P00 50 oMo B TEEAS8, Ty LA S g
activié% cRafy B8RodHfatdd. Bciah didplaybdrthEyESizedtthelbalidiig At@ity.

er Gy Leu lie Ala Val Tyr Phe Asp 'I’7 Trp Ay Gn

Ay 100 105 110 Thr Met Val Thr Val Ser Ser 115 <210>
Exam@BR X%21Qptirhirthethd BmdaaTchaﬂaL&risécs ofithe selectedspliapce <220>

<223> VH = L3 400> 2
It wag_ Geniggrelaigdheh o Riclowrel gAY gL iR Bl gragerh oty Rpfferic ligand
may lﬂeﬁnﬁﬁéve\ﬁir év)éﬁ o¥Biza byQnereb¥ifig AhabiRame@¥ndiibeRvéenRfRatralizer and
hr "Asp Tyr 5 30 Leu Leu H s Trp Val Arg Gn Al a
hoandDumpmlyul@[ by @pgﬁaggg th@ aff-Tatp of/H1e neutralizer.

This can preferably be achieved by mutating the sequence of the respective VH and VL region in
a random fashion by (i) inserting one or more mutations randomly throughout the whole
sequence or by (ii) inserting single mutations or multiple contiguous mutations (e.g stretches of
five, six, seven, eight, nine or ten amino acids) into regions of the scFv that have a high
probability of interacting with the antigen. The respective mutants must then be characterized for
any increase in activity or, prior to characterization, must be enriched for preferential qualities

(e.g. stronger binding) via suitable selection methods (i.e. phage display).

Example 2.4.1: Increasing the affinity by mutating the VH CDR3 in one or more positions

To improve the binding characteristics of an antibody fragment, for example an scFv molecule,
by single point mutations or short amino acid sfretches, amino acid residues must be targeted
which have a very high probability of interacting with the respective antigen. With this approach,
it is not necessary to screen more than only a limited number of mutants without reducing the
probability of success. The heavy chain CDR3 of an antibody or fragment thereof usxially
contributes strongly to the overall binding of an antigen by this antibody or antibody fragment. It
was therefore contemplated that apromising way of increasing the binding affinity of an

antibody or antibody fragment may be to mutate the nucleotide sequence coding for VH CDR3.
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35 40 45 Gy Trp Leu Asn Pro Tyr Ser Gy Asp Thr Asn
Tyr Ala G n Lys Phe 50 55 60 G n Ay Arg Val Thr Met
wabweAtgsAsp Thr Ser He Ser Thr Ala Tyr 65 70PGBEBD06/003528
I\/let Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Al a Val
Cys 85 90 95 Ala Arg Ser y Leu lie Phe As
A vanm ofﬁpffeg@nt m@@oﬁpba@swxm%@pﬁr@m%@chfygfﬁﬁﬁi rmom mutagenesis,

some \églv%ﬂ-@fl af@lde alﬂegfei'h &1%%053&8-?0%4&%%%?\%&%9 th%zﬂ'l%amp RIfﬁmty of scFv

artifici sequence <
molech&@-déﬂxﬂib’éd&@éve?ﬂmﬁba 1ﬁ(ﬁld:as€iln Leu Leu G u Ser Gly AI a
Val Lys Lys_ Pro 510158 Val
A) Sab te5pst [ReVR/GDRAG SigblryPstprprotts i DALHIANERS infashe nucleotide
oG Be 1R (O PRI el Ry S P Bte Vi region
\}Asspth?moﬁ:fmd‘l’%DRAl racBonidd ysjubtive b&O(eEﬁm@@h@ngl@lyarmng acid sequence
t.T Arg.Asp Thr @S

G g sreran ), SiA lap ke 1T s D FeoRUSH ORI ahd adding S1
AhﬁclYé’ée/ﬂDéﬁome@ 19ReRe P anAUBTA B1160%d @i')’a f@thntlofigbner duplex,

Asp Ala Leu Ser Pro Trp Gy Gn @y 100 105 110 Thr

Nhargexadl ratdonyanutggeneserin Iob§<® 1hore azxamoza.c:té pDilQOHQ nigy>be performed

ok BB B SO FRRRRAR N 1 B a9, o
Gnibtzﬁ&eﬁlz@hUVM@'aré%%bééﬁ%erﬁ[ﬁc&ﬂﬁm&ll avith $helfespértivervi/alvia a suitable
Lys Val Ser s Lys Ala Phe Gy Tyr Pro Phe Thr Asp

Tymk@()) ip5 gotablay sefvyexressipnpvegar qmﬁlgtrz(gsfprmeg 1p§00EGp911 cells. Single

Ty?logle Lelf'esgsg %ﬁr a@ht %c":i-’vls" ﬁq@n%ﬁ}éaﬁﬁeﬂﬁ%@%@ for improved

Gs¢Fvsl ¥s Aegened thrscf&hmEMndAﬂ@rdkS@iiﬁﬁbn S€rschvehiBeand leads in the
Thr Ala Tyr 65 70 75 80 Met G u Leu Ser Arg Leu Arg
SEFevAYs SX3pPIssr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg

B) égyall?%tlkggn%ﬁ%i Fthebifol¥diedilie-MSRatdy mutiRnEdi¥ bFthe double primer
method as described in detail in Sambrook, Fritsch, Maniatis (1989) "A laboratory
manual”. In essence the VH region is cloned into an M13-based vector and single
stranded plasmid is isolated. A primer able to hybridize to the single stranded- plasmid
template containing a randomized sequence is annealed and extended. After propagation
of the respective plasmid pool in E. coli, the mutated VHs can be harvested from the pool
of plasmids and combined with the original VL (via a suitable linker) in a suitable scFv
expression vector and transformed into E. coli cells. Single colonies expressing the
variant scFvs are picked and screened for improved scFvs as described for screening and
characterization of scFv hits and leads in the previous exa'mples.

C) Yet another alternative is to mutate up to six or even more contiguous amino acids. To this
end, a deletion variant of the VH nucleotide sequence may be constructed having a
deleted CDR3 and FR4. This construct is used as a template for a one- or two-step PCR
amplification, in which a suitable 5'-primer (hybridizing to the 5' end of the VH sequence
and adding a suitable cloning site) is combined with a set of 3'-primers that anneal at the
3' end of the FR3 region as template and add a CDR3 and FR4 region (with a suitable
restriction site) to the amplification fragment. This set of 3'-primers contains a sequence
of one or more triplets to insert random codons within the CDR3 sequence. This pool of

VH regions containing randomized CDR3 regions may then be subsequently combined
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Thr Met Val Thr Val Ser Ser 115 <210> 26 <211> 119
<212> PRT <213> artificial sequence <220> <223> VH
WowRak/10BR H3 = L39-D11 <400> 26 Qu Val G n LeRCT/EP20GHW3528
Ser Ay Ala Gu Val Lys Lys Pro Gy Ala 1 5 10 15 Ser
Val Val Ser yr. Pro Phe
Aéﬁthré}e rEéPeQGV%(Y LLé‘Ga Eeih“trlﬁé l'ﬂiﬁ(?\}é}la 2yigablg ﬁCFE(I %I‘Plfﬁsélon vector and
€
t%n% %e Xntgeﬁ &y c;rrlh@ yﬂ&le%léﬁ?s‘l@ (é?e%ui[és %Péﬁg%ﬁ?r%clfvs are then
6 @idkied a@ﬂ;scn@eged\/ﬁ)lr nﬁbrovb&iscl’l'\tsras/&egcnﬂsqd fbnsci8eminglard Sharacterization
Thr Tyr 85 70 75 80 Met Qu.Leu Ser Arg Leu Arg
se&f s@évghl}%@&d?ﬁ%dw&%wmexmpl%ys 85 90 95 Thr Arg
Ser Gy Leu Leu Phe Leu Tyr Phe Asp Tyr Trp Gy Gn
¥ q
Res it 30y b e bl SRSt cn

cloned2@3>a dditawlet pha@OR:spBiyvektbr aild Egrdded sQE’vﬂnay‘vIaaln 8 selected by phage

Leu Leu Gu Ser Gy Ala G.u Va L €] 1. :
display pp ths gg}lg%pf L r%wrg@airerwilyglg emygo goré %f %ﬁ%reasmo antigen
r |
concegr%tlirf}gto g?lecmpmgﬁér a%ﬁm%%se 3@1&%%315#%9 sgleétéas—r{spaéé/ @drné{ gut according to
standdndpprb&golasas &h‘sonﬂ'f;tk elS}szvhe@t erRsp Ktny ofidhe 'ﬁpoveAhatk@in A to C may be

combihf agper[iFESadn MHREA YHS OgERbe VPG B OB T pgeady modified
scFvsoer Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85

90 95 Ala Arg Ser Gy Leu lie Asn Leu Gy Mt Hi's Pro

Trp Ay Gn Gy 100 105 110 Thr Met Val Thr Val Ser
ExamBér 2.4 25 Inc2d:RtngaBe affihity by houtatdipthe BRTearGrsTandomiyfthroughout the whole

sequence <220> <223> VHwith CDR-H3 = M _3-82 <400> 28
sequence -

Instead of mutating specific sites of the scFv that have a high probability of interacting with the

respective antigen, a more pragmatic approach may be carried out by introducing point
mutations throughout the entire VH and/or VL sequence and then screening for optimized scFvs
or selecting and screening for optimized scFvs. By way of example, the VH and/or VL sequence
may be mutagenized by using E. coli mutator strains (as described in Low et al. 260: 359 {fJ
Mol Biol (1996)) or misincorporation of nucleotides by DNA polymerases as described in detail~
in Sambrook, Fritsch, Maniatis (1989) "A laboratory manual”. Cloning, expression and selection
of optimized variants of scFv molecules can be carried out by phage display or by the frequently
used ribosome display technology (as described in EP 0 975 748 Al). Optimized versions are

expressed in suitable vector/E. coli systems to screen for improved scFv candidates.

Suitable methodology as described above under Example 2.4 was applied to optimize a
representative scFv lead (scFv A), resulting in a class of monoclonal human anti-GM-CSF
neutralizing antibody fragments represented by scFv molecules B-N. The characteristics of these
scFv molecules will be elucidated and described further in the following examples. The
generation of monoclonal IgG molecules from the selected scFv molecules is described in the

following example.
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Gu val An Leu Leu Qu Ser Gy Ala Qu Val Lys Lys
Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys Ala
wob@eB33Tyr Pro Phe Thr Asp Tyr 20 25 30 Leu BEU/EP#086/003528
Trp Val Arg Gn Ala Pro Ay Gn Gy Leu Qu Trp Val 35
40 45 Ay Trp Leu Asn Pro Tr Ser GI Asp Thr
ple 3 Clo --,- a cukarvoficoexpre o,Ls of P y ona p AL, lb}es{n%/m the selected
Arg Asp Thr Ser lie Ser Thr Al a Tyr 65 70 75 80 Met
=—QAdu Leu Ser Arg Leu Arg Ser Asp Asp Thr Al a Val Tyr
Althoil'gl’f bdoyexiaSive R0 Wh tAbeprégsfusaiond lyabl feagnhdnes, Bha@' afs psuallg not capable of
Leu Arg Asp.Trp Ay Gn 05 110 Met . Val
produing 4piPIas fuagRone] YminieSiopylies (1S it Produhoh ppireapglsts functional
tibdids! T Al SLOURNGRCBE0ReE 208 0 tthe GRRIEBOT of
anti § B ACOYR" Afer e e A B e Y & S5FY 5306 and
dlfferﬁt l]vN/abglbys of y&F vFamoleGl}y:s Atlacted in 1@ @EviSey exmpltywemsubcloned nto

Lys Ala Phe Gy Tyr.Pro Phe Thr, K Asp T 0 25
mamig o P DRSS oR Sohofs (eanec g Y Feart st G PRt ERS Lo
Gu Trp Val 35 40 45 Gy Trp Leu Asn Pro Tyr Ser Gy

B ENE1oAR8 of Yie Bilardiht KPS s%f‘v@o,’s(@n Gy Arg
rSer r AIa Tyr 65

To genbratd slbMeter@inal lresiriSeim #itag, tlfeuDNuAg ﬁﬁgmemSWCAémthtw VL region of

A EAPTIS THCTN K it i
end ar-lrchﬁ )%tl syt%lat Tlli@' 3Vald. F8is $8Iment vas Qs uBBlonéd. kito ill'ka)lasmid BSPOLL

RT <213> artificial sequence <220> <223> V
by Eusu%ICDmd—B Xiedp- pgng40ts 36° mimlen/al(SGWCLEAQSJT@QGTGTCCACT

T e N -

CATESRCTYIGAGCITROTCECTOBGELSANAG), ANug ﬁd’\ngNea ri?dirﬁmalian leader
Gy Gn Ay Leu Gu Trp Val 35 40 45 dy Trp

sequemgepantlys hgapn Gkgpprsgpstant mpprrpmd yaridieeyby sgggenpﬁg y@lhgglg EcoRI and
Sall, g.%})g;&? Ié%%apég %Nﬁl WIJ] é\@éd Eg{n é@gﬁpanﬁhgubgﬁneh'lﬁtosﬁ{e eukaryotic
expression vector pEF-ADA derived from the expression vector pEF-DHFR (Mack et al. (1995)
Proc. Natl. Acad. Sci. USA. 92, 7021-5) by replacing the cDNA encoding murine dihydrofolate

scEvs

reductase (DHFR) with that encoding murine adenosine deaminase (ADA).

Example 3.2: Cloning of human heavy chain variable domains

From different human VH regions selected in the previous examples (especially VH regions of
scFv A and scFv B), the variable region was reamplified by PCR, generating Bsu36I restriction
sites at both ends. For all constructs the combination of two primers was used: 5’-primer VH-
Bsu36I (5’-ACGTCACCTTAGGTGTCCACTCCCAGGTGCAGCTGGT CCAGTCTGGGGCT
GAGGTGAAGAAGC-3’) and 3 -primer (5’-ACGTCACCTGAGGAGACGGTGACCATTGTC
CCTTG-3’). The resulting DNA-fragments were then subcloned using these restriction sites into
the eukaryotic expression vector pEF-DHFR already containing a eukaryotic leader sequence
and a DNA-fragment encoding the human IgG1 heavy chain constant region. The heavy chain
variable regions were thus inserted between the leader and the heavy chain constant region. The

correct sequences of the variable regions were confirmed by sequencing.
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65 70 75 80 Met A u Leu Ser Arg Leu Arg Ser Asp Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Ser Ay Leu
WO L@6AsK353 eu H's Phe Asp Thr Trp Gy G n Gy 1P0I/ERH06/003528
110 Thr Met Val Thr Val Ser Ser 115 <210> 31 <211> 119
<212> RT<213> art|f| C|al ) 0> <223> VH
Example;33:d5 frsg : X & n Leu Leu Au
Plasm@En@dind N (@ %o}{@ halrﬁ’ VEVSS /@k53p%) Ah&
SMar Ty n%g Ser © é Lyg 3(%"@ gp)\é)T & plesthig IndQimEor one heavy
chain A3{H/hymag OlgZH BOndmm ﬂsgwn}-lnsera“rqmtr\amfesaueg i@ton HEKR ¢ulls according to
Gy Gn Ay Leu |
sand o ST Kot e PR o atow e
expre@%nq{& SbdudNod ofdhe Hﬂrﬁumobﬂl‘lhs it tlﬁﬁcﬂllfﬁlﬁé me@furh.i I8 t8€ manner, IgG
hr Ala Tyr 65 70 75 80 Met Qu Leu Ser Arg Leu Ar
A, deS@ngﬁspnAslfy AhandAlg& B’adieermc from ©fzdS weoe pRduped. A&%ﬁr the respective

Phe Ser Al a Phe As :
R
1solat§12v1$2ﬁ-r%?elﬂ-169 cﬁr%%?a?oﬁ%’ﬁf&%gﬁh td btafdAl FF6RUYEIRCRr R2Pirification of

<223> VH with CDR-H3 = Ln4p-65 <400> 32 Gu Val G n
immupeglobdinsG Ruriiad @lyluApgiObylwsvawereLyberLylsseﬁr &prafyrhgr 5 characterization

15 Ser Val Lys Val Ser Cys Lys Ala Phe Gy Tyr

eXpe”lg?%lQﬁDhe Thr Asp Tyr 20 25 30 Leu Leu His Trp Val Arg

Gn Ala Pro dy Gn Ay Leu Gu Trp Val 35 40 45 Ay
Examplel3.4: kB8 er5lon of YEGS@kciti¥s MsPscHRIfragienlyr Ala G n

Lys Phe 50 55 60 G n Gé Arg Val Thr Met Thr Ar .
VH regioms $eam thedlgSeqonsimucty(Ig Wand;gg@@ asdengrihed alqgvlg:();k\/@g: recloned into a

sultabgbs gAr %Pres%?n \ toSrer E fgta-é—lgk}'gﬁr%)g&ﬁ )?IX E&éegé( égeg‘\dli\éeg)g’coupled via

a flexiblP lifket t&lthe @Lyregﬁiﬁ sl&ﬁrnﬂri@Ofraihrthé/hhmVﬁlligﬁhbhé\{mbf Saample 3.1. These

Ser 115 <210> 3 3 <211> 119
constructs were produced solubly in the periplasm of E.coli as described above. The

characterization of these scFvs (scFv O, derived from IgG A, and scFv P, derived from IgG B) is

described in the following examples.

Example 4: Evaluation of binding specificity of a human monoclonal anti-GM-CSF

antibody for primate and human GM-CSF

The aim of this experiment was to show that an antibédy obtained as éet out above binds
specifically to GM-CSF. Therefore the binding of such an antibody to different recombinant
human (“rh”) colony-stimulating factors (thG-CSF and rhM-CSF, Strathmann) was compared to
the same antibody’s binding to thGM-CSF by ELISA.

50 pL of the particular antigen (1 pg/mL in PBS) were coated onto an ELISA plate (Nunc,
Maxisorp) for 1h at room temperature. After washing 3 times with PBS/0.05% Tween 20 the
wells were blocked with 200 L PBS/ 3% non-fat dry milk powder per well for 1.5 h at room
temperature followed by washing 3 times with PBS/0.05% Tween 20. 50 pL/well of a series of
human antibodies (for example IgG A and IgG B), each with identical light chains of sequence
according to SEQ ID NO. 34 but with different heavy chains according to SEQ ID NOs. 35-48
were added in a dilution series ranging from 1 pg/mL to 0.5 ng/mL (in PBS/0.05% Tween 20/3%
non-fat dry milk powder) and incubated for 1 h. After 3 washes with PBS/0.05% Tween 20,

bound antibody was detected using 50 pL of a horseradish-peroxidase-conjugated goat anti-
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<212> PRT <213> artificial sequence <220> <223> VH

with CDR-H3 = Ln4p-90 <400> 33 GQu Val Gn Leu Leu Qu
WES206MHEBSAl a Gu Val Lys Lys Pro Gy Ala 1 5 1BCT/EPZ66/003528

Val Lys Val Ser Cys Lys Ala Phe Ay Tyr Pro Phe Thr

humalﬁgﬁ-r l@dy @é@oﬂéﬁt?#pbg téél %5134@% Oé‘%/%ﬁesn @Ql}g/Aan fat dry milk

powdégr(r)).o'&ﬂ_% %f w@sydee'éf&%h(?rbﬁﬁhlﬁ_b{ﬁ o ?O@/Nelll-lr/ Sg‘.?esﬁﬁgloﬁf’(Roche) and

absorpiton \ﬁdsané'eysnreﬁ&t 205 A t&mg\tEWaGlangIh of $%3 niArag alrefierefce
Ser Asp Asp Thr Ala VaI Tyr Tyr Cys 85 90 95 Ala Arg

Ser Leu lie |i Leu Pro Tr
Comn@rgﬂaﬂn@vaféﬁbleﬂa@brrmnnmw éftraufhma%&@é?h Ve Sfpi@ﬁéfgsrm CSF and

rhG-C;gg’ » E%EJ%CI? s hlyf wetehdsed Pg%gét?&g’ Bofttdid Frd A@&mgc‘ sﬁﬁ%@ﬁlt@%@ Said binding

Chal n version <
being Getactvl twithhan a(H:aimS@thoEfrhataSe-moﬁagat‘ddlgoﬁelml#klabbl&imb\idy The signal was

develqge sk 1 WUl ReApiobon (Slemy il AusPting ey Feepied at 405 nm

usmg%v@{eggtﬁ o 45 Y965 Rf@efde0 G N Leu Leu H e 35 40 45
a Ala Ser Asn Leu Gn Ser Gy Val Pro Ser Arg

Phe Ser Ay 50 55 60 Ser Ay Ser Gy Thr Asp Phe Thr

The résalts afer shidwa iAHigSHA, L6B1afd 6CHoo 166 réfliestbtadi®e Ghmak\aptibodies, IgG A
Phe Ala Thr Tyr Tyr Cys G n An Ser Tyr Ser Met Pro

and Ight §- 85 90 95 Thr Phe Gy Gy Gy Thr Lys Leu Gu H e
Lys Arg Thr VvVal Ala Ala 100 105 H O Pro Ser Val Phe H

As ¢ }Eh%%g i IXIFP ig. %eée{;}a‘i%%%n? g/génﬁreahg oY Fra %%L%rﬁbé %@yt]ozgl increase in

absorfRion, AtdiraGhy gdbd bindithgl @5rhGM- CLSdeiajotIGapréEBmah\ﬁ;mﬁ)bdws IgG A and
Asn Ser 150 .155

. Asp Asn a Leu n Ser
B. Flglég s@owsgéq ragylts %@e@aﬁle@% rggrﬁs%artwl_)pgnﬁg(gess@pdbpﬁrto rhM-CSF. As
can bd ¥5en§Flrth{seﬁ'gl§@r1nl@§51;1§QoﬁZe§1tI§96n§r Bf alf%bxtT Bii-bev- (SS?‘“ antibody led to
Asp” Tyr Qu H's Lys Val Tyr 180 185
mcreaﬁlng aBycsrpt’Bbm 1\éa incTéasing lslnd;nlg o« this| eantrgé antSmdyF(sqhd/éQts) whereas the
two represer}/tatlve an%'godlgso Odezscc)gbelzg1 eab%%@ '(Aérogd séfuares agé solid triangles) are
superimposed as a continuing baseline absorbance which does not increase with increasing test
antibody concentration. A completely analogous result is seen for both control antibody as well

as representative test IgGs A and B in Fig. 6C, showing the results of binding to rhG-CSF.

Taken together, the data shown in Figs. 6A, 6B and 6C indicate that the two representative test
antibodies IgGs A and B specifically bind to rhGM-CSF, but not to other colony stimulating
factors such as M-CSF and G-CSF. Such antigen binding specificity is important for a promising

antibody therapeutic agent.

Example 5: Characterization of binding data for human monoclonal anti-GM-CSF

antibodies and fragments thereof

It was desired to generate a qualitative ranking of various members identified as positive binders
of thGM-CSF by ELISA as described above in Example 2. The ranking was intended to reflect
kinetic (off-rate) and equilibrium (affinity) parameters of various representative antibody binders
so identified. To this end, surface plasmon resonance (SPR) was performed on the BIAcore™
2000 apparatus, Biacore AB (Uppsala, Sweden) with a flow rate of 5 pL/min and HBS-EP (0.01

M HEPES, pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005 % surfactant P20) as running buffer at 25
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210 <210> 35 <211> 449 <212> PRT <213> artificial
sequence <220> <223> Heavy Chain with CDR-H3 7Bl-502*

wed@ex18353 A n Val Gn Leu Val Gn Ser Gy A a BRIT/IERRD6/003528
Lys Lys Pro Gy Ala 1 5 10 15 Ser Val Lys Val Ser Cys

Lys Ala Phe G r_Pro Phe Th 20 25 3
°C. Recombipant fugnagy %ML\% Flgukipg, Eﬁr[? ﬁ;ﬁe@aﬁe@ﬁverﬁeﬂi?yq‘ﬁerred to as “the
%PV » T Y )
antige %r %G@Cﬁp N gﬁé’egylglp)ﬁlglgtu\géss gnslggglhé)!éri] o%ﬁ{/ ﬂ%vgce@%f? 4 on a CM5
sensorTIﬂu;iVEch&' hchlﬁ\r gunﬁam Was Saivatdde bBeinjddimgABA Tyr 5070 M sodium-

75 80 Met
hydroxggpceppimigey @i RoehiioNds: %Ftﬁxfrﬁgﬁ?rwﬁ-ce&?%%d%@ﬂmC> The
annoe}{%\las-%{lplph %y/fﬁzﬁlu-gwnjé@h@n @}'YO ?ﬁ%ﬁwdpﬁcéﬁ% bl P N d VR -acetate, pH
Thr™ Val “Ser Ser r Lys Gy Pro Ser Val
4.7. Dﬁfﬁaeﬂﬂ&erﬁﬁﬁs bZanfgen Wem mdmobi’hzr:dsm flearcelly2- %@djummg the amount of

25l e Do (58 ARG 028 R B <D L comed vt

highestosdiBl} deirity & H&M-BHF (H00 L k8w ddIf 3SRAs Edated/adith 50 % of the
H's Thr Phe Pro Ala Val Leu 165 170 175 @ n Ser Ser

amour@lof anegenTymmSeiﬂitheqn Seow @82 argl floya celTBrwaggoaredgvige fowest density of

rhGMﬁﬁF g%icl H ae’/g) %j-\g a,gfgat%éur%a o? d@ Thnrsor Xhlp l.[\«i{]aes l??éccked by injecting

85 uL\GH 1 ¥S@hhnclathine avalthdhip a0 1&8y & e%ﬁllih@dt‘é o‘ét‘éﬁngmsat %]d&nstant flow rate
215 220 Thr H's Thr Cys Pro Pro Cys Pro Ala Pro G u

of 5 pLeninjd HB$EPG y Pro 225 230 235 240 Ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met |lie Ser 245

VaI (. 19 rate) for scFv

framné\ﬁ@o?ﬁ@nﬁ’hm\(@éloﬁﬁ@nﬁ@’M@F ﬁlttbo\i&ls HI S /-\SH 275 280
285 Ala Ly s Thr Lys Pro Arg Gu Gu Gn Tyr Asn Ser

BiacorPh expRyimenty Weie peolormed 3308t \aut ige thevarecpdiie TPAragAph. Prior to. the

cerk s BT A T Vo iar B0t s

PBS aPre i@ &r@ b ahﬁ&lil&% E]BQn 3ES-FRr BidingSkimetigssoAthe thgrmbers of claimed
Gy Gn Pro Ar Tyr Thr 34Q 345 .350
class werh nmaéurpfiéyg@ﬁctmagl %b G periy Faspjg PIRLn Eplytign pt 25 °C over the

sensorS@Hlp o ﬁsgﬁ-séﬁ:% APQCI(%ﬁiln@’aﬂsér?Hoﬂ/ 3F pttEinGoyinEh@mbMified sensor chip

surface (F Cl1) was subtracted from the response 51gna1 in the thGM-CSF 1mmoblhzed flow cells

(FC2, FC3, FC4). The relative response signal (FC2-1, FC3-1, FC4-1) was determmed and the

specific dissociation rate was monitored for 100 sec.

The results of these experiments are shown in Fig. 7A for a series of representative scFv
fragments which had previously been identified as positive thGM-CSF binders in ELISA
experiments. Representative scFv antibody fragments for which Biacore data is shown in Fig. 7A
are as follows: scFv A, scFv B, scFv C, scFv D, scFv E, scFv F, scFv G, scFv H, scFv I, scFv J,
scFv K, scFv L, scFv M and scFv N.

Generally, in interpreting Biacore results, the amplitude of the binding peak (RUmax) directly
correlates to the protein concentration in the injected sample. The kinetic on-rate (ka) is
concentration dependent and, due to varying concentrations of protein in the PPP, cannot be used
for the qualitative ranking of the members of claimed class. The kinetic off-rate (kd) is protein

concentration independent and characteristic for the binding strength of the respective members
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370 375 380 Ser Asn Gy Gn Pro Qu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu 385 390 395 400 Asp Ser Asp
waRoosdersPhe Phe Leu Tyr Ser Lys Leu Thr Val ABEI/ERE06/003528

405 410 415 Ser Arg Trp G@n An Ay Asn Val Phe Ser

ys .Ser Va 420 430 Ala Leu H's n . ..
of clq.:q{/n§d-r§,l§ss-rhﬁdl %qutﬂgg @@mbg@u éeq?al[n@g elass Isp%wd%?c@é5bmdmg to the

F PO tnedbhers . Blaffid %

1mmo€4ge(fl i\ a Cgequence <§:§% CZabB d El%%%yw%j}le;l?e\%ffwarent off rate were
identiGBRahB aftgrAfufthet cerd€lator36f GlenSPRIda@ withethe\lahibBHon &aa submitted for

Gy A a Q.u Val Lys Pr Ala 1 5 10 Ser Val
deternipatiqpyf agéwtxx@ ea@bﬂi{ %ﬂ@%perwe@% B BB b Tons p
Tyr 20 25 30 Leu Leu H's Trp Val Arg Gn Ala Pro Ay

In ex yi:ﬁirgei:igé@é, %éél, :Fh? s{%slndgérrlé‘t%ieﬁﬁ gé/r {JCR cgﬁ(‘épég&gg{\%oscl:v antibody
fragménts AGNy thA gpp¥a portiohs MEWhIdir eadh ghdwpa Eﬂinalracﬁeﬁstild car@e@ire which can be

Thr Ala Tyr 65 _70 75 80 Met Gu Ley Ser
extrapgga(teqo\@r:pbp@ﬁ afroff- g&ltea?oy e §§FY &%glil'n@)t,gn ggesgljé\agguﬁﬁgmﬁ?% then, one can
"th h divSerddeh Qellt®h
Concné%yt %O% Hl%% ?i% $‘hr @?SVaI 'Ianren;{—/gllglngger eSedrp Ala XH@M]CSF
Thr Lys Gy Pro Ser Val Phe 115 120 125 Pro Leu AI a
Example®.HeDuabtifativy detoahinktion 58 equdilyrivsh binding phramAteas (affinity) for certain
130,135 140 Gy Cys Leu Val Lys Asp Tyr Phe Pro Gu
humarmpani-(sM-CHE, anbpdies, andrsck v fypgments thergoh 50 Asn Ser ay
H tabBth dhEuafelivey in/Bkab® STHinF AR A dcdPlrabfbhts of anti-GM-
avin GCga © %a% 1v§ lrlSerau)lczlg)y Leu Tyr Set%rLeuCSerra%e > o e
CSF Yatlibodads WhncthiademvS&slyl%teﬁSEpoii@@eS&r Savi-Q$u Wirding by ELISA

Thr G n Thr r..H S Asn H s .
demonsifgteggsodghle K ofyates pheg N g 4 ymis XT38 fhen desired o
obtaml—é(%u%@t'ita@esr RehtiBord b0 sddp b?r%ﬁ)m;r IR6r ’thtﬂ)oﬁms ARASfri ents thereof by

o Cys Pro a Pro Gu Leu Leu Gly y Pro 225 2
focuSmgSmZh@ e@ahbwn biaiing eharpéterifics tPrerombingyt dumpg @MFCSF As shown

Leu M e 5 Arg Thy Pr
abOVC-I-]ﬁlr E&}B K?a 11\9af)1n§g1§ %')a esgntlﬁ s G'}lxjer %G?égj8¥25 1s one of the
characferthticr éth}.pécM'ﬁl attytsutd3nef Mg clhe of YantiMaM - SSB &tpo¥iat and fragments

Gu Val H's Asn 275 280 285 Ala Lys Thr Lys Pro Arg
thereofpyclgmeddiereiryr Asn Ser Thr Tyr Arg Val 290 295 300

Binding kinetics (the off-rate, kd, and the on-rate, ka) of certain representative members of the .
class of human anti-GM-CSF antibodies and fragments thereof were measured by injecting 10
uL of purified protein (i.e. antibody or fragment thereof) in a dilution series ranging from 10
ug/mL to 1 pg/mL purified protein and monitoring the dissociation at 25 °C for 100 sec. The
purified protein was buffered in HBS-EP. The data were fitted using BIAevalution™ software,
determining the rate constant for dissociation and association kinetics with a 1:1 Langmuir
binding equation (see Formulae 1 and 2 below), where A is the concentration of injected purified

protein analyte and B[0] is Rmax:

dB/dt = —(ka*[A)*[B]-kd *[AB) (Formulal)
dAB/dt = —(ka*[4]*[B]-kd *[AB]) (Formula 2)

Kinetic binding curves were determined with up to 8 concentrations of each representative
human anti-GM-CSF antibody or fragment thereof analyzed. The independent fitting of the raw

data resulted in dissociation and association rate constants that were used to calculate the
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Val Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn

Ay Lys Gu 305 310 315 320 Tyr Lys Cys Lys Val Ser
WRwolLys5Al a Leu Pro Ala Pro He Gu Lys 325 3B0I/BBH06/003528

Thr He Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro Gn

cquilipym A oRiGionES G (VR 156 ovlfineagar ots Spseayafive human anti-
r r ;
GM-dﬁFgané%hdg%% fr%%leggtger-saeﬂf aLES sﬁo@ﬁ 1n’ﬁ’§% ékgclgga{nll)gggg 7B shows the
bindinpydath wtalied fblnrreﬁresenﬁﬁo'e\lg(} Beﬂflg%% 31&8)\/53% YifBinAsqata obtained for
represggtrﬁti%S/&Cn%stgiraDZs_rﬂlgwg lﬂfl nghflﬁta%%lrt@ié_gvdzfoé?%r%ﬁt%gf scFv C; Fig. 7E
showsﬁfhg ﬁsﬁgmgéaé%bta\(ﬁéd Wt r e?féergaﬁvég&\/lg5Fé307FA§1ﬁ)V\l‘se¥he binding data

s Ser Leu Sér LCeu Ser Pr
obtainéil foﬂ%re@dﬁlaﬁ% sdBvsB <Elg0$G3show3 ihe bihdtho<@t2 mbRREd<f@t 3epresentative

scFv %ép—{g,_@i sﬁl@g%ﬁ%ﬁ ncﬁ gég g; %:}\/gﬁ re@eﬁgrLgﬂve\;ngé ﬁn(ég}g 71 shows the

blndlngdéta%tﬁal%@ f&(@kpr@éfeﬁtd{hﬁ(@ sEF DO Ne QMtd are somiRarized Below/ml Table 2.
Val Ser Cys Lys Ala Phe Gy Tyr Pro Phe Thr Asp

Tyr 20 25 30 Leu Leu HIS Trp Val Arg Gn Ala Pro Ay
Table & Qua@itytatieuafGhity birpingadat8for 40rt2ib reprgsedirapve bumas anty(gM-CSF

. Iyr Ser. Gy Asp Thr Asn Tyr Ala G n Lys Phe 50 55 60
antlboé}/eﬁ ag?&ragp%n\;é}?erq@# Met Thr Arg Asp Thr Ser H e Ser

Ant,bdgy, Aa~TyT ©b 70 75 80 IVE[ G U Leu ser Arg Leu Arg

Asp Thr Al a Val ;Tyr Cys 85 90,95 Ala Arg
frag"?é‘f (/‘)"ﬁ_%‘ﬂfeH e Phe AZSSHY Trp Leu Asp 'ﬂ% y Gn KPM)
therésify 100 105 H O Thr Met VaI Thr Val Ser Ser Al a Ser

Tht—tys—Gky—Pro—Ser 5 126 Fa
scF\Qr\o Sor g%r Lys S %41_¥ﬁdr U%eg's 1_J|§ﬁ§xp;§r96Wp'ﬁ‘ 4.17exp-9
scFvBo 135 180 Ay CO/LERP i\?é%Bemﬁs Asp 8pyexpehis- FiegP@ u 7-98exp-10
scFVEO Val Fhr Val Sewze&ps Weﬂpao 155 2666xphs£8. Batxp & Y 2.03exp-9

a Leu Jhr Ser ¥oa Phe ,R el
sorgl 150 105 Sn Sl 'ng%e{ u Tyr 78 &1 Yo 4CU 2.760xp-0
scFwB| Val Thr Val Pric0sgs *:@87(994955 190 886exp3bE2.1309p¢y y  1.14exp-9
sckyr G n Far Tyr HﬂZ@(@%BeMi& Asn 3H7sxply/ 8. FeRp-595  1.50exp-9

00 205 Ser Asn Thr..Lys. V. Lys Lys vV o
'gGE‘\/S Ser 2@8 Asp L ?09 ¥% 278530 Thr 1@{%"%&%‘*@?"9 Br o 8:70exp-11

IgGB 0 Cys PBo Al a Prad3exnd #2ei@exndu G y 1@BgxpFy £5.74exp-6  4.84exp-11

Example 6: Minimal epitope requirements for a certain representative fragment of a
human anti-GM-CSF antibody
It was desired to determine the epitope bound by human anti-GM-CSF antibodies and fragments

thereof as described and claimed herein. To this end, a peptide spotting (“pepspot”) analysis was
performed using scFv A as a representative member of this class of molecules and human GM-

CSF as antigen.

Generally, a pepspot experiment is performed as follows. Overlapping 13mer peptides derived
from the amino acid sequence of hGM-CSF (for the GM-CSF sequence of humans and certain
other primates, see hereinabove as well as Fig. 8A, as well as SEQ ID NOs: 49-51) were
covalently linked to a Whatman 50 cellulose membrane by the C-terminus while the acetylated
N-terminus remained free. The individual 13mer peptides generated (by JPT Peptide
Technologies GmbH) are shown below in Table 3. The length of the overlapping sequence of

any two respective peptides was set to be 11 amino acids. According to the manufacturer’s
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225 230 235 240 Ser Val Phe Leu Phe Pro Pro Lys Pro

Lys Asp Thr Leu Met H e Ser 245 250 255 Arg Thr Pro
w@RweNal3sThr Cys Val Val Val Asp Val Ser Hi s GCI/BBI06/003528

260 265 270 Pro G u Val Lys Phe Asn Trp Tyr Val Asp

protog}l &;{?%mg’q%e\éaag n@pqp \%S;F ééiuté%?Oérgfgr Nﬁn%@o{yggl bzg@shmo with TBS

s Y&l 7 c,
and b%%ﬁlf%?ﬂltﬁé@?SE’%/ é@é\ g‘\gégmgg% Ag?'lélt}%g%r&? ;?b {ﬂe@ﬁcu—g‘é@on and washing

Lys
the bMakin§ewasAsaritd/ sutAhiardoau tétnmerdthe. Pfer Hvash@gu3 Liyses3®Bh TBS / 0.05%

B A T TR T T
2.5 h%ﬂo@@ bk%sm% da¥iSed S0t 43l BEffR! DeRictibRWf Tﬂé s&&f’w%@(accomphshed by
eu Val’ Lys Gy Phe Tyr Pro Ser

usmo\zall ar(si Bemaﬂilgamllﬁ)m (88238 0-2Spe/mils nn @PyS G&P}/o EiSd\)GﬁLd followed by a
horse@é&h&eﬁo%é?seﬁéﬁ]ug‘t%d -Srgg:g agq\gt -E%o&s%/gh 8r5ga§§ga E%Eﬁlﬁc) antibody

(Dlanghzl lVﬂ(b 065 i1 EBS /4095 BEIA) thd Inco®htiod Qvithr éhcﬁ;dlf thdse red ctlve antibodies
Val Phe Ser Cys Ser Val Met His Gu 420 425 4

bemc’meafomnd Hbrs 1 As d\fidr svaphng Thimes nvithy $BSer 0.08%0 §ev|eelké29 for 10 min the

: er Pro S 440 445 lys <210> <211> 449<212> :
signapepity) Evotedy, ) Cleid SR dasoRtes 3R est o

LumitéEhHehEr Hiol&tidn3 8nd\ BaperSdQArW3§ Bco SfableBtroxideuSolation; Pierce) and
Gn Ser Ay Ala Gu Val Lys Lys Pro Gy Ala 1 5 10 15

exposgign gz Biohlaxalm Gepdakye Lys Ala Phe Gy Tyr Pro Phe
Thr Asp Tyr 20 25 30 Leu Leu His Trp Val Arg Gn Ala

Strongi)?{ldg}%si%%]s Gggc cX t%ﬁe%hgs a@tlx rt?z:i:’ éﬁf-ﬁ&q’vgﬁ_e-r&é?ﬁ%&y%a stretch of
peptideSspots Kdtwedd oAngaMaB a?h&felll\&ton'rﬁhé sﬁbth/{\SfJe Thhile Sebelcbw eand Fig. 8B).

Ser Thr Al a 65 70 75 80 Met Gu Leu Ser Arg
As capbg septy indg g Séﬁ)uqcmiv g 18y gheyspotpyppentsd tadesofgslogisr g@eq@t}é The stretch of

s S A A SR A 8 1 R tmer et

makirfseuip THis rdgyen €dnyaiPione Sanimé lanfie adid Stré@B of2&iRe acide23-27 (RRLLN).

o o SR bl Sl 58 BRI ) o vt
TheseFtHifEOAmitatd tat Yav Bikell Beohrzed 8 RliskaRtid&R epitope.

In the secondary structure of human GM-CSF amino acids 15-35 are situated in helix A while
residues corresponding to spot C are part of a loop-structure located between helices C and D. A
three-dimensional model of folding of the molecule reveals close sterical proximity of these sites

with respect to one another.

The minimal amino acid sequence motif in the peptides of spots A-B corresponds to residues 23-
27 of human GM-CSF (RRLLN). An increasing signal strength from spot A to B can be
explained by the better accessibility of the RRLLN epitope in peptide corresponding to spot B
than in the peptide corresponding to spot A. In Peptide A the epitope is located directly at the C-
terminus that is linked to the membrane while in peptide B it is located at the more accessible N-

terminus of the peptide.
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Asn Ser Gy Ala Leu Thr Ser Gy Val
Leu 165 170 175 G n Ser

Al a Val
WO 26 Ser3sHer
Ser Leu Qy

Table@ygeﬁegwp&r %ﬁga@érr‘g

Thr %s Pro
L pPYSE
2 PREFSEYEHRS p
3. BrepsE@ruERVAA |
4. A3 Pro2Bnigh 5
s.%%&wﬁvymggl

L ‘__HPr y
o R hReA0
T TEREEE A n
8. HVNAZQERRRYLN Sk)
5. 32 b3 0335
10 GddaBE@rdabn
11 AL SR a4 U

- sgeRape ol
13 GHLBBTAAE N
14. FIOBOUAGOINASP
15. setrasEETMAl
Gy Asn Val
430 Al a Leu

Val Val Thr Val
Thr G n Thr Tyr
205

s Pro Al a
235“2 GERFT A
Thri7L e NBYEVESEe
ThrisQesvevalisiigl
27019PVN9rngHEMMﬂJ
G LEOV%EVII_!EﬁFD&%n

L. G

v % F‘%s@ P“QE

A y*? L;}é*’”&&’“&“é%s
As r?3L yPFDQERTSE@EY
Thraal ireroSesrokars
Val 25T\ beetdibrz a0
Le uZ GTQETSLM&Eé&n
Tre Y, 7\éarsm§%‘s Ay
Tyr 2 8 LV*@TRWFKQWr

Sers. ASEFELBRGLRSE T

AS o . Lgsyrdddkesddl O

Phe Ser Cys Ser
H's Asn H s Tyr

el

H s Thr
Ser Ay Leu
Pro Ser 180 185
lie Cys Asn Val

Val

e 535
Pro GIYK L%gSLLe
Phe ' LEU“PRE“Bro

Ser*? 245 F5H 285

Phe Pro
Tyr Ser
180T/BR2006/003528
Asn Hi s

#ﬁful esmembrane

(F?r g!& GLy’I¥ETSSATQTITF

Ar g4 7T|,ﬁI‘SSATQTITFES

Vil CERSPLTWAEPLSHE) Hi S48 SSATOTITFESFK

LY S4 PR&LASKEpdtMp
275528058 rdha

Asn_S Tyr
Thr VAR

310731575951
Pr & AFETPRE Y IdHe
Al &9 Lysmkayko&Een
3450 39 skv@blisFiT0
G leﬂé‘»HY@EPP’Lﬁu

58 % 2 TXYKQ%SPPTPaS

Pr ¢3 PF‘%*SVQI’ETES@U
Phe« PHepPTRETFSANRr
415s Serrefusgprdizp
Val Met Hs Gu
Thr @ n Lys Ser

Tyrs9Vakheritresrren
LyssoTI%ITFESFKENLK

Ar gSl aI FESFKENLKDF

a n As
Lys

G US3L yBEKENLKDFLLVI
Pr 0s4ArsgNLKDFLLVIPF
Pr 0ssSe#.koFLLvipFDs
Thr 553 %FLLVIPFDSWE

As
. p FLLVIPFDSWEPV

G n Pro
385583%IPE‘DSWEPVQE
Ser Lys
Gn An
420 425
Leu Ser

gSFKENLKDFLL

Exambbu 3er Neutrddizadiod Spdténbv 4 of Scertain <Ahina9 am@ithuemaad GM-CSF
. <212> PRT <213> artificial sequence <220 <223> Heavy

antiboglies/ {S- |.38-Gr* <400> 39 G n Val Gn Leu

Exampf@!7. {3 Ouafhtitd wala@iofddt n¥atraltMBol YoteRiP &3 deriliPrebr&edi@tive human
~ I57Ser val Lys Val Ser Cys Lys Ala Phe Ty Tyr Pro Phe

anti- hﬂ'lhan Gp-CBF ar@ibogiss 30d ﬁmtlﬁ_&l_ﬂﬂ@ﬂp Val Arg Gn Ala

e 55 BN T 58 5 o kg v o

repres@ﬁtal@@e R aSh)ti AN- O3 nditfalivbls abfibodied aks PradhentSehertd® To this end,

Ser Thr Ala Tyr 65 70 75 80 Met G u Leu Ser Arg Leu
the hynep SaYl-GSK-dapgndantr c@l dingaTFaty {DIYIZ, (;91§C 334) was used The rate of

proliferation of this cell line depends on the presence of human GM-CSF, so that measuring cell

growth following incubation of cells with human GM-CSF with and without an antibody
suspected of having GM-CSF-neutralizing activity may be used to determine whether such

neutralization activity in fact exists.

TF-1 cells were cultivated in RPMI 1640 medium (Gibco; L-glutamine, phenol-red free), 10%
heat inactivated FCS in the presence of 2.5 ng/mL rhGM-CSF as described by the distributor
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany).
Cells were grown to a cell density of 0.5 x 10exp6 éells/mL. For the proliferation assay TF-1
cells were harvested by centrifugation at 300 x g for 4 min and washed with 1x PBS
(Dulbecco’s, Gibco). Cells were resuspended to a final concentration of 1 x 10exp5 cells/mL in
RPMI 1640, 10 % FCS and 90 pL cell suspension per Microtest flat bottom cell culture plate
well were used (0.9 x 10exp4 cells/well). A final concentration of 0.3 ng/mL rhGM-CSF was
used to stimulate the proliferation of the TF-1 cells. For neutralization of GM-CSF dependent

proliferation purified PPP of representative fragments of a human anti-GM-CSF antibody were
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85 90 95 Thr Arg Thr Ser Leu Met Ser lie Tyr Phe Asp

Tyr Trp Gy Gn @y 100 105 110 Thr Met Val Thr Val
wW®E206SersAl a Ser Thr Lys Gy Pro Ser Val Phe 1HGI/ER®06/003528

125 Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gy dy

dlalyz-;Q. :agélwgt @%%Eéeu %;%g} %ﬁgﬁh%—ﬁgp%{ d%&?z #?agd}éi%lli%ate?égprotein solution

I I
022 BREAIR 38 Bt 4 el B R el ol O

Ser Leu Ser Ser Val Val Thr Val Pro Ser 180 185 190
After SedubSe6n lfer 783hy atTHTPCGhtnS TArCOy thel Ibrehféyaiv%ﬁat\ialof/thﬂ TF-1 cells was

H s Ly s Pro 195 200 205 Ser Asn Thr Lys Val # S
deterrpipigd \%ﬂ Tropmgtricassayhased,en ]&@ﬁ:l{ggg@gétegﬂgolms E%r(WST-l, Roche)

oy QoIS TE DE ST 0ot e ] ¥y mesorcaly

activelaells Rrae quystitdted by reafigingMatabkorbarerwiidan BRI 2 5&adér @ 450 nm.
Thr Pro Qu Val Thr Cys Val Val Val Asp Val Ser Hi s
G u Asp 260 265 270 Pro Gu Val Lys Phe Asn Trp
The ighibitr ofthe \pamagy GM7&SFrdependant pychfglga@ogggf ﬂral Eygs by the tested

e LR G GRS BTl B e e

strengfis PFigr ). Whilddsvo Scyi ftagmetisldi@ @bt Bav@ BadutPRingyaffecy&cFv F and scFv
L sy ngipects GoF s Jese P e Mo it . pEscly kg et prgediate intibition
and sé/'\\/reg %ﬁr\%t?(sgr'v BV%FVTK IscBPE, 348 BASERO8, kay €r &F‘%’f&) showed strong
Lys’Asn G n Val Ser Leu Thr
1nh1b18615 o$ﬁﬂe :({6‘5 -1 deendfe | prolyfsraBion dEHEF-Tygellpr Ehsmkﬁcsplower degree of
G u ., 370 375 380

neutra%lztp }éc&gul#ﬁe[rcf% Jo FloweR EXPESS§IoR %ve{/gf HL &%%%garsrﬁgesematwe scFv
or to égﬁe'és étggle%ﬁlpi;%r fofRiBd 3tWeefh pRRRuRP fepk&¥enthYiVe S&v dndSthGM-CSF over
Leu Thr Val Asp Lys 405 410 415 Ser Arg Trp Gn A@n
the in@ibatipg pevid oPfieh 837°Cys Ser Val Met Hi's Gu 420 425
430 Ala Leu His Asn H's Tyr Thr G n Lys Ser Leu Ser

1A a rTaln
anti- h@l@h '(GM’@@F %oh‘%s an&- ﬁgm&%ﬂts th"eﬂ&ﬁ%s‘}ﬁeﬁli‘bd\w ce@ﬂﬂolh-f%thtlon

Val ' 3dn Ser dy Ala Gu Val Lys Lys Pro Jy Ala 1 5 10
Selecttd representative scFv molecules shown above to exhibif strong inhibition of TF-1

proliferation were then subjected to a quantitative analysis of neutralizing efficacy. To this end,
the same human GM-CSF-dependant cell line TF-1 (DSMZ ACC 334) was used. TF-1 cells
were cultivated and prepared for the proliferation assay as described in detail in Example 7.1
above. A final concentration of 0.3 ng/mL thGM-CSF was used to stimulate the proliferation of
the TF-1 cells. For neutralization of GM-CSF-dependent proliferation 10pl of purified samples
of representative human anti-human GM-CSF neutralizing monoclonal antibodies or fragments
thereof were added to a solution containing 100 ul TF-1 and thGM-CSF in a dilution series.

Final protein concentrations ranged from 10 pg/ml to 10 pg/ml.

Samples were incubated at 37 °C at 5 % CO, for 72 h. After 72 h the proliferative status of the
TF-1 cells was determined as described in Example 7.1 above. The data were fitted for half
maximal inhibition of proliferation (ICso) using the non-linear regression curve fit of the Prism

software.
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Ser Val Lys Val Ser Cys Lys Ala Phe Gy Tyr Pro Phe

Thr Asp Tyr 20 25 30 Leu Leu His Trp Val Arg A n Al a
WEe@6HE MBS n Gy Leu Qu Trp Val 35 40 45 Gy ACPER06/003528

Asn Pro Tyr Ser Ay Asp Thr Asn Tyr Ala G n Lys Phe 50

556 SO0 Gn Gy Arg Val T
The clsaf GMTCS% geufx;;a,hzg]g e?@cws\l}reg l@thg&ua@;ad%@gﬁg$@§ grgl]_lglugn experiment

descnﬁ?@ 1(§E§ar@§ ﬁgb(i_ daoevc.%lnﬁ@éd Jrﬁd' qt@ﬁ%ﬁgé 191@ tc%?edTéaFv fragments of

Leu Tyr Trp G
humaﬁi amtﬁnynérOGGMO(SSEL]:ﬁoﬂ'd?cﬂoﬂk{btnewahz'ﬁlrg avabocﬁesr d%llay,éﬂaa half maximal
Pro S
mhlblﬂpg cppgalge(lngglm Lr onaggno\-{e?glrrargqe i 5 12§fe]f$ﬁ?or§\1|r lbﬁﬁl%fl experiment. A
clear é‘ﬁﬂm%qg ngg’t?al% &h)fa g@%ufdedé é@albhHYe%l AR sddf inhe. R0
u Pro Val r Val Trp 145 150° 155 160 Ash Ser
Gy Ala Leu Thr Ser Gy Val H's Thr Phe Pro Al a Val
The tested Iafmdh/ @nti-hlufan GGM-BSF  ehoctbyal LssutrblizinSelgQ emtibaties display a
Ser Val Val Thr Val Pro Ser 180 185 190 Ser Ser
swmf(gagytlyrmlg}@rnnqtﬁfah¢mg pff@a@g,st %ﬁh%pc]/igncqqngerp_ 5}5 half maximal
Rc 9 %tocﬁﬁia i8R
mhlblérgo ﬁysQa EEAul le-LEgges 1%6%/%% i s ;%_hﬁeriﬂlx?{e;nt }\éﬁarg ugtﬁé sub-nanomolar
rangePA® cBii be @yesn FritigAl @B,Rhe IG evhimated dor [gGF AGvgs 9’19011\’4251d IgG B had an
I 0%@@ 2 240 Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Cs " Leu Met lie Ser 245 250 255 Arg Thr Pro GQu
Val Thr Cys Val Val Val Asp Val Ser H's GQu Asp 260
Ry L A3
In orc%@?o é?%k\/a]]‘}’et rl'{hép/gc%F 2%%1b§gg g e% ;&eﬁixgte\_ldﬁf:rorﬁslgGgAg and B (scFvs O
and PAregpé€aitivel®) quiititatisely dsmesBend ifhtheif peuttalzavan p%ﬁtlﬂgé scFvs A and B,
analoggg*% "éa)l, n%(igralgadogggsagi@/eﬁger eu e/l%;a? d%,qsnbéé ge)%;%%t using scFvs O
and PS§§ tc%? Mdi¥sul&. areetbsiliOaRl hoRid F%SGIOCLﬂx@Z@D:gﬁ)Q s3B%s P and O,
'te Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro @n
reSpthfa/IelyTysrs cahbe34 Bam F350l 0D gcfy O s thesmmepegtralpationpotential as scFv

Leu rr Lys Asn n Ser. Le hr 355 3 . .
A, shibe R e R oo 195 baosEr RlefRpoAPRIQgada oss of biological
activith p G u 370 375 380 Ser Asn Ay G n Pro Gu Asn Asn

yr Lys Thr Thr Pro Pro Val Leu 385 390 395 400 Asp

Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
Examg@;ﬂ E;@uamgatnvpoeval@_gmg@gﬁmmtw of oem&m. repsesentative human

production

This &'p)énﬂ‘x%ﬁt 4149 péﬁ'&ml}édsto quantlfy the neutralization act11ty of representative human
anti-human GM-CSF antibodies and fragments thereof by measuring GM-CSF-dependent IL-8
production by U-937 cells. The GM-CSF antigen used in the for;going experiments was thGM-
CSFE. The monocytic U-937 cells were cultivated in RPMI 1640 medium Gibco (L-glutamine,
phenol-red free) supplemented with 10% heat inactivated FCS as described by the distributor
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany).

Cells were grown to a cell density of 1 x 10exp6 cells/mL.

In performing the inhibition assay based on measurement of IL-8 production, cells were
harvested by centrifugation at 300 x g for 4 min and resuspended to a final concentration of 1 x
10exp6 cells/mL in RPMI 1640, 10 % FCS. 1.8 x 10exp5 cells/well (180 pL cell suspension)
were seeded per Microtest flat bottom cell culture plate well. A final concentration of 1 ng/mL

rhGM-CSF was used to stimulate IL-8 production by the U-937 cells. 20ul of purified scFv or
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<2 10> 41 <2 11> 449 <2 12> PRT <2 13> art i ficial
sequence <220> <223> Heavy Chain with CDR-H3 =

WE08/11183F <400> 41 A n Val G n Leu Val G n SePCIEDP2006/603528
Gu Val Lys Lys Pro Gy Ala 1 5 10 15 Ser Val Lys Val

IeG wgge) 2@@%&8 tlég Hﬁ"&%ﬁ? I&%@Sﬁ%@l\@% B Lﬁiﬂ%n@ﬁﬁﬁ@pﬁ S@l%ﬁ rE%udtmo in final

proteugcb'nc-gﬁﬁat\i/&{s él'éolﬂ%ﬁg)%(;gnb‘ );/I;gptghgb gs Pr68 -(;yr éer gr y
n Gy Arg

Val Thr I\/bt Thr Arg Asp Thr Ser H e Ser Thr Ala Tyr 65

After leﬁluBaicﬂﬂdeem 6l at 10CSad AlgClOs el gveBe rspiiss poAspbyT hentrifugation of
Ala Va] T 85 O95AI A

culrpSSeloT @ N Pinet 60 § Py tvfepswvg@rlf%g@esr?li@@béVSif‘@istBe“m“ to a new

s AR AU D e B3 0nA

IL-8 ERdS ATSwut (BestoftDyckehyonldmd (dngpalyp Leu 130 135 140 Gly
Cys Leu Val Lys Asp Tyr Phe Pro GQu Pro Val Thr Val
Ser Trp 145 150 155 160 Asn Ser Ala Leu Thr Ser
ELIS Agdgtegign pjas camgied pHbagsprling i@ %maeaéctﬂ;@ STStrycHiongy by brief, 50 L of

captur ea'htlg&iy % te%glg OI%%/I e?u %&bﬁg{}e éqgl 9}I_éﬁl}ve}(éa<%oa¥%1: oﬂ(@la mlcrotest plate

over négHDas 497G A el wshingHs §mey witRPBS1065 %00y &n5203be V\Rila v~7léln¢ blocked with

W el T T e S .
PBS/O%?'}% l‘[%’eeln% @r¥n GoyuIPoP tiR%altéR0s §§1a?a41@ sasﬁ ley@k]ere? R&ded to the wells

Phe Pro Pro Lys Pro Lys Asp Leu l\/b H e Ser
and 1r1245at2c5®or’2235 arrgomhtempematu@. ovaaterT man@ﬁ@at\m ofMie Na§ concentration a

serial @ﬁtlo\[{? le t%; l%?ta%?{dérsgw%;gilobydqg r%é%%ﬁ rgll;_\gvlg\s/%%%-leé%g) I'lyethrouOh the

procedi?®. Ala Lys Thr Lys Pro Arg Qu Gu @n Tyr Asn Ser
Thr Tyr Arg Val 290 295 300 Val Ser Val Leu Thr Val
Leu HHs Gn Asp Trp Leu Asn Gy Lys Gu 305 310 315
After @Zﬁnffgﬁ tipes @ith AB&0.0aYe Beeen@fhddtgation| vas eauried putapsing 50 L of the

work B rERE S0 ok o OB BnbE 3 LIS s

After 8 Be@bdriod 2PeSortemp ke WelleWerdWadhgd aﬁé‘aﬂd{ﬁbﬁal\/ﬂhmes The signal
Ser Leu Thr 355 360 365 Cys Leu Val Lys Ay Phe

was deyeborgdrbysadding OPR subgirptesplytivn §Sigmap) 2nd vga;sgiegqg:@ed at a wavelength of

490 nm (using a reference wavelength of 620 nm).

An IL-8 standard curve was plotted for calibration and IL-8 concentration in the culture
supernatant samples was calculated according to this calibration curve. The data were fitted for
half maximal inhibition of IL-8 production (ICsp) using the non-linear regression curve fit of the

Prism software.

All representative fragments of human anti-ThGM-CSF monoclonal neutralizing antibodies
tested showed clear inhibition of the GM-CSF dependent IL-8 production of U-937 cells, as can
be clearly seen by the decrease in IL-8 concentration with increasing scFv concentration in Fig.
11. The ranking in neutralizing efficacy seen in this experiment is in accordance with the ranking
obtained testing the same molecules for their neutralizing effect in the TF-1 proliferation-

inhibition experiment described above.
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Ser Asn Ay G@n Pro Qu Asn Asn Tyr Lys Thr Thr Pro

Pro Val Leu 385 390 395 400 Asp Ser Asp Ay Ser Phe
web@oiendsTyr Ser Lys Leu Thr Val Asp Lys 405 4ROI/BRD06/003528

Ser Arg Trp Gn G n Ay Asn Val Phe Ser QIS Ser Val

Met His 4 425 43 a. Leu
n il e @af et e i deeafingf dn 5 iRgimier) o gk s compared to
those OBERTedHér ttelshmedASeaddim tR reﬁ’ol@ ’I‘Fal' f)ifoflﬂfé‘rht%n §ﬂ%ﬂ§rﬁb@1@ This is due
<220> <223> Heavy Chain wt - 82* <400>
to thedgigl@rriGMaCSEicanceatraten re@medséqr smrylla/uoa ocQILp &/atoduytsorLSISU -937 cells
Ser Val Lys Val Ser Cys Lys Ala
th"‘“rﬁ?a‘é‘“‘g%’ %‘P ']@‘8“ Eﬁ‘?hr Asp Tyr 20 25 30 Leu Leu His
Trp Val Arg Gn Ala Pro Ay Gn Gy Leu Qu Trp Val 35
Examﬁge 43 GhntfaRve 8ValdbnPb PnditfalizRlonPoteiP oFHEprASdhtate human anti-

Ala Gn Lys Phe 50 55 60 G n Gy Arg val Thr Met Thr
humapr QMEISFTlantilRelies| pred Jeaeniints Mezeofyen gEcontbimantgmagagan GM-CSF, as

Gy, Leu. Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr
meas”“egb”\cﬁ“@?lg%g%Al a Arg Ser Gy Leu He Phe Asp Al a

The ak—rﬁ%f%ﬁ RPBrirheRt WAYtoGhBwGhY ndfiealikiy @nc fesdfthtive human anti-
Val Ser Ser Ala Ser Thr Lys é{v[ al Phe

human ﬁMiQS)F antbadies and dragmenprthersed foseM G @@m Mo hugagn primates of the
«rhr Leu 130 135 140 Ay Cys Leu Val
Macaﬁ?g““ﬂy( Gﬁl@s@g Gu Pro Val Thr Val Ser Trp 145
150 155 160 Asn Ser Gy Ala Leu Thr Ser Gy Val H's

To sﬂ_cm tRBenditaliAhg ffdct lofUseldredl kvl dRd GG BRilect®ds GhYymacGM-CSF, a
Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 180

prohfqr@son@mn@éuonsexpenmna\yasrmprf@rrwdmecm@mg Hoe they pragepol described in

Exam ea 7A‘§ !E"]SZ k%ﬁg Ié@ra%G&?% ms @g{}l\/ﬁ?@ﬂ-@’ ﬂé%%?%zﬁnd macGM-

CSF stitfiulltieShe prioli€¢ stidny f TH-0 c@l§wﬁ’h ﬂiepdaﬁleFPfad:f rizhtimlag Hfﬂc@tly (ECsp). A final
Ay Gy Pro 225 230 235 240 Ser Val Phe Leu, Phe

conceprrétlcmy@f Prg/mlymachd-Cf washsee stipglatsdhe Ewé,lf%%mzrs%the TF-1 cells in

the e)ﬁegm'é?% t%glp g ?é% %%én%?ﬁ%u%ﬁimé%ﬁ ég}mly Q'BGP gsxgé]ell%?% the experiment

testing Y¢G Pads Asprestitativad hlﬁlan argthurhan MCSF GndBody2 3% orlea to neutralize the

Lys Th
S T T SR i i
fragmEhiNthORIBf WeRe ddidd 25 D061 TEYiSarfd tHacGM-CSF solution in a dilution series. Final

' protein concentrations ranged from 10 pg/ml to 10 pg/ml. Samples were incubated at 37 °C at 5

% CO, for 72 h. After 72 h the proliferative status of the TF-1 cells was determined as described
in Examples 7.1 and 7.2. The data were fitted for half maximal inhibition of proliferation (ICso)

using the non-linear regression curve fit of the Prism software.

As seen in Fig. 12A, certain representative human anti-human GM-CSF monoclonal antibody
fragments also exhibited a clear neutralization potential of mac GM-CSF (scFv B, scFv E, scFv
C, scFv I, scFv A). Furthermore, as can be seen in fig. 12B, increasing concentrations of the
representative human anti-human GM-CSF monoclonal antibody IgG B clearly led to a decrease
in TE-1 proliferation, demonstrating this antibody’s neutralizing potential. Interestingly, the IC50
value generated for IgG B in this experiment (0.3 nM) using mac GM-CSF for induction of TF-1
cell proliferation is equal to the one generated in the experiment using hGM-CSF, showing a

clear cross-reactivity of IgG B for GM-CSF in these species.
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305 310 315 320 Tyr Lys Cys Lys Val Ser Asn Lys Al a

Leu Pro Ala Pro He G u Lys 325 330 335 Thr H e Ser
wos®oAlBsiys Gy G n Pro Arg Gu Pro G n Val TRCT/EP2006/003528

340 345 350 Leu Pro Pro Ser Arg Asp G u Leu Thr Lys

Asn G n Val Ser Leu Thr 355 360 365 Cys Leu Val_ Lys

Examgje 8:Hheostyeaphivityqf IsssB with GALLCSFa{rom yarieys species7o

The c#?— %?gvgf gf \%(P %%th%gi'ggg f%xg vﬁ%%hsm %&éﬁamcé@&vas investigated

to ide@gfly sﬁmeﬂm}tabmfoﬂ' LalterS& wivb)smdliasuhl'lﬂﬁrst\/idt oAsxpeItiylsndsOBinding of IgGB
410 415 Ser Asn Val Phe. Ser
to coramproily AWBHlahe Jeeibing) GUECSsHom Brman (1 Einkgh ), pie, dog, ra

el edch, Syl 150 o3l Cbhlyiblodn sifiyre Gemany)

was téS&ﬁUlﬁ A ELIRR Gxpeidmidnt. BpevificallypamEMiSthplataRvid3coated with 1 pg/mL GM-
Ln4p-23* <400> 43 Gn Val_Gn Leu Val] . An Ser Gy Al a

CSF f(gxg tlvayargpé spgaiesppgnegngd Ak B was pddedsinghdilypgn $eyiss g was detected
o Ser T 2 5

using 3§ 0h érakeg ;ﬁl'cgu%g@ c&a’)ﬁ iié{l %tph%ﬁgn p%?lg%t@‘?%" GQ')}/lg ELISA was

develdped B wadling \GRD %pﬁ&l}dﬁldﬁnymér r{EORBX, Asﬂo@raraﬂ'gpr when reacted with

[ Asp Thr Asn Tyr Phe 50,55, 60 G n Gy
perox|gate) Gabeirpih SARROMUoChs Rl And easyied 2eAdt iy Al &
Tyr 65 70 75 80 Met Qu Leu Ser Arg Leu Arg Ser Asp

As se{f?ﬂl ﬂy 1&%@‘/ Bl s Wed-EXBus%\ﬁﬁld% t%?r po’sr&ﬁlngntﬁ{@na%ef}l\ﬁjSF while GM-

ys Leu y Gn dy
CSF fidib the Glh&'hSpeb‘Rts tadadd Whs nM&rhc@rze&e]?lONi%, Satrorthoudeyrsay therefore not

be sulghle BRFSIeSdPr hHYEARIEE HEN G SAFR B F e apue 1 160 B shovs 2
markeliA'Q‘o@I ﬁéa%ty‘—@ﬂh\fﬁécdimfﬁ frdthl c )@Bﬁof’cfogs GhdhkRY OmMBhca fasczcularzs)
hr Val Ser "Trp 145 150 15 160 Ser Gy Ala Leu Thr

lmplysgrthu spitwkilityHo§ aTiwastPhee Prookey spegiss frem the3nacacen fgnily for in vivo
Ser Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
Studlevgflgfg' Ser 180 185 190 Ser Ser Leu Gy Thr G n Thr
Tyr Iie Cys Asn Val Asn His Lys Pro 195 200 205 Ser
Asn Thr Lys Val LsLsVaIGIuProLsSer-%/
Exa mw |Bindingoby IgG :Bz@ differestly ghygosyiptedprayiqnts o (16 F

The alm 3 tﬁlg e%enn'fe“ahq &a%utoqe}/erﬁr)/e (RE %xt%gtstoz\gglcg%ﬁe g%gmo of IgG B to GM-
CSF depends on the latter’s glycosylation pattern. To this end, a dilution series of conditioned
medium containing natu.ral hGM-CSF (human glycosylation), as well as recombinant hGM-CSF
from E. coli (no glycosylation) and yeast (yeast glycosylation), as well as recombinant macaque

GM-CSF were tested for their potency to induce TF-1 proliferation.

Human glycosylated GM-CSF was obtained from the culture supernatant of IL-18-treated

- BEAS-2B cells (human lung cells obtained from ATCC CRL-9609). BEAS-2B cells were

propagated in BEBM-Medium substituted with the BEGM Bﬁllet Kit (Cambrex, Verviers,
Belgium) but cultured in RPMI 1640, 10 % FCS in the presence of 50 ng/mL IL-18 (Strathmann
Biotech, Hamburg, Germany) for induction of GM-CSF production. After 48-hour incubation at
37°C, 5 % CO; the culture supernatant was analyzed for its GM-CSF content using the OptEIA
Human GM-CSF Elisa Set (BD Biosciences, Heidelberg, Germany) according to the

manufacturer’s instructions.
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Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

Met H e Ser 245 250 255 Arg Thr Pro Gu Val Thr Cys
wo/ad06Nal3sd/al Asp Val Ser His Gu Asp 260 265 2FOI/BPm06/003528

G u Vval Lys Phe Asn Trp Tyr Val Asp Ay Val Gu Val

Recorgn% gt 27&8%&0@-%5 %?vaig%e%{y% Sy a%ﬁg ogla}un g§%ilrnple 1.1 of WO

e P
2005/}@84% O%kegl b%ll?gt %gfgi tl_‘,';é?‘ ﬁ&/rg y%§§ Jé}f/ssoﬂ\fgilﬂecg‘gﬁnﬁe\‘c&ﬂyi under the trade

name AlLaukiae’” PBerleN, U0 Maaq@ @MﬁSB%s 38&®ndskarthyr piodeced in HEK293
1 Ser Lys Ala Lys Gy Gn Pro Arg GQu Pro Gn Val Tyr
CCUS-Thr 340 345 350 Leu Pro Pro Ser Arg Asp Gu Leu Thr
Lys Asn G n Val Ser Leu Thr 355 360 365 Cys Leu Val

o r
A dxhg}%l %% é)g% é&'xﬁonisdomé&ﬁn@n t%ugl é{aﬁué@?lgsgsq;y?s %}s* as recombinant
hGM-USF frbm Pr eo/Pamd Vesst, laedl n%ﬁq&QGNBQ?SF%ﬁeKHﬁI t8sted Asiptheir potency to

inducé%f ﬁgr&llggygtlggilh&@ﬁ%bc Ser }S%aré%gs 9}?{51 ValG@;@Séélpd macaque GM-
CSF elg_lzlilzon_l%;gve}r/ﬁ'rsm[}éﬂr Bt \glﬁks“fgp’fﬁzﬁa&l%gncﬁ{ a He@éjwlélfesld\gg/mL for E. coli-

n Lys Ser Leu Ser Leu Ser Pro
produdetDh@M6-ASFs 1680k f4Y yedt-plodudetbhG-C3E, B’@'pg,énzL for human lung cell-

20> <22
produggsth b C3F R ERS B8 Mg DV Skt AT 1 140
Gy Ala Qu Vval Lys Lys Pro Ay Ala 1 5 10 15 Ser Val
The ﬂe)(@ra}@lln S§£t1\%ﬁsoPM§GABaV&P Qethgxyde-{éfﬁm?ercp 11? hge Tﬁ%seﬁ‘é@ of 0.3 ng/mL

eu Leu H's Trp Val
reconﬁrmnG’lﬁMéISRSIOu Oerpg/malphs(slokb@mlshleyciiF pAIﬁGU 7N:1nur|9r the proliferative

statusc§/tr Té]y %}% u@il?e ;ﬂirferﬁs&n of%i e%ng I%BBL ScP Fe t%gés\z\gaeﬁquantlﬁed by a
Ser Asp Asp a Val Tyr Tyr Cys 85 90 95 Ala Arg

Ser Ay Leu HeAsn Leu H's Phe Asp Thr Trp Gy Gn
Takenetngaar 106 d4t9 sthwnMat Figal14Tsow/shat 9g6 Be inhibitedSeM-HYF-dependent
120 125 Pro Leu

skl 759 S5 Ll o n Bl WL, Bilfoncon of e

lyco ioHAQafets 6F hubft A-ASE TR glydosiiagorPr ttanu olelﬁ)uman GM-CSF
i % (r?)VaI Ser Trp 145 150 155 1%% ﬁsn Serfal

therefg@uiovh nosaybsi@nyaliyanflppnee the atphify obdgC R r@gtralyeebﬁM CSF activity.

Example 10: Effect of IgG B on biological activities of GM-CSF on eosinophils

Example 10.1: Effect of IgG B on GM-CSF-mediated eosinophil survival

One of the various biological activities of GM-CSF is prolongation of eosinophilic and
neutrophilic granulocyte survival. Because lung inflammatory dil%eases are associated with local
accumulation of eosinophils, which play a substantial role in maintaining inflammation, the

efficacy of IgG B in inhibiting GM-CSF-mediated eosinophil survival was tested.

Eosinophils were isolated from peripheral blood of healthy donors by depletion of CD16"
neutrophils from the granulocyte population obtained by density gradient centrifugation and lysis
of erythrocytes. Freshly isolated peripheral blood eosinophils were seeded at a density of 5 x 10*
cells/well in RPMI 1640 / 10% FCS and Pen/Strep in a 96-well flat bottom microtest plate. GM-
CSF was added in a dilution series ranging from 33 ng/mL to 10 pg/mL to monitor the
concentration-dependent eosinophil survival. To analyze the inhibiting potential of IgG B on

GM-CSF-dependent eosinophil survival, the antibody was added in a dilution series ranging
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1S5 170 175 A n Ser Ser Gy Leu Tyr Ser Leu Ser Ser

Val Val Thr Val Pro Ser 180 185 190 Ser Ser Leu Qy
wWakoodE13s3Thr Tyr H e Cys Asn Val Asn H s Lys PrPOI/ERE06/003528

200 205 Ser Asn Thr Lys Val Asp Lys Lys Val Gu Pro

o BY505% 515 ARSI Ao Bl R e o ot

i SR vae A R indibsidiEror Phen B yoBr 9o
cosingghl GARAVICARG inciBRiGEbr 0 &1y ES/#%?Z WOT-1addbwas added. The

resultfﬁlgrccmytsmbfa{ﬂc r‘da¢tld¢a¢ormpor\thmg 8etheHpartiGh of Aggble 66119 B5s quantiﬁed by

mess G Gt DUB07D8. 358 R L ABbotE Sl vtemoina

inhibiftbH d8l hridv il EBOﬁﬁﬁn Qhe HOR-1ihghr Aodes¥idh ctP® Z9DF3AO prism software
Val Ser Val Val Leu H's Gn Asp Trp Leu Asn

packagk.yAs yeenGnFig05 /8 rohadfi Bragimmal Byfiectixesdagy SECHE) afl.05pg/mL rhGM-CSF

s ol L3 o 08 8 e e e it vl
maxinY@linHiBItiohtvf e3éQodbsudbivallf dn Rh@bddyonedntritign 66@.15nM.
Leu Thr Lys Asn A n Val Ser Leu Thr 355 360 365 Cys

Leu Val Lys Gy Phe Tyr Pro Ser Asp He Ala Val Gu
TheseTdqpa @dicad7haBlss BS effectivasin idhipit@igrGM:-GSEidgpemsiantagnsinophil survival
Pro Pro Val Leu 385 390 395 400 Asp

s, Thr_ Thr
mad%%rde PIGRE {P28RYT phe Phe Leu Tyr Ser Lys Leu Thr Val
Asp Lys 405 410 415 Ser Arg Trp Gdn G n Ay Asn Val

ExamEﬂeIOS@rEf@(:?oisﬁng Nah dbtcst snddcbd 488ndban addthidha Leu
Asn H's Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro

It wagqlsM@SslmﬂOtmmvdéyyt&thmﬁfme o£dgl1 B an @M<QSEan@Rred activation of

cosiniSpRE; 0| o SO0 B g R s cp1o)
1solatéa Fof) Hnfantb1ded fd;hbsnr%{a@d?ﬁlau&ﬂ JorADa dr 35dal with (Spo 1\f&ymL GM-CSF
ys Val Ser a Phe d r Pro Phe Thr

or (0B} ng BRSNS N Lt oandHils S Tras nobpith(g) €3 g Thrberd Jf.-S alone (Fig
0. B G 1R fnaEp A Ao B Bigion o o0
CD69Gay Ghyreforg BéakakEhrasMetmadrker Asrgedssgpphilr actentidt by%M CSF, and the
expre;gn ﬁ!@v%l %{) ]6?%? 7\%@53%\;2&0%@1: asl(--sl)p:J née;gurggcg géﬁ\lg-gs% depegdent eosinophil
activation. At both time points (20 h and 3 days), IgG B (10 pg/mL) almost completely
prevented GM-CSF-dependent activation of eosinophils, as seen by lack of CD69 expression in

flow cytometry.

Eosinophils were isolated as described above in Example 10.1 and cultivated at a density of 5 x
10° cells/well in RPMI 1640 / 10% FCS and Pen/Strep in a 48-\;vell flat bottom microtest plate.
Cells were incubated with medium alone or in the presence of 0.1 ng/mL GM-CSF alone or
together with 0.1 ng/mL IL-3 or IL-5. 10 ng/mL IgGB were used for neutralization of GM-CSF.

After an incubation of 1 or 3 days cells were analyzed for CD69 expression by flow cytometry.

CD69 detection by flow cytometry: Expression of CD69 on eosinophils was determined on a
FACS Calibur instrument (Becton Dickinson). 10° cells were incubated with 5 pL of a FITC-
conjugated anti-human CD16 (clone 3G8, BD Biosciences) and a PE-conjugated anti-human
CD69 antibody (clone FN50, BD Biosciences) each for 1 h at 4°C. As a negative control
irrelevant, isotype-matched FITC- and PE-conjugated antibodies were used. After incubation,

cells were washed twice with PBS, 1% FCS, 0.05% NaNj; and resuspended in 250 uL PBS, 1%
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Thr Arg Ser Thr His Phe Ser Ala Tyr Phe Asp Tyr Trp

Gy Gn Ay 100 105 H O Thr Met Val Thr Val Ser Ser
wob@eder3ssThr Lys Gy Pro Ser Val Phe 115 120 12GI/EP1906/003528

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gy Gy Thr Al a

a Leu 130 135 14
FCS, ﬁfoé‘Vd\IaNprPdowéiGunTmdl%wagé&delﬁ lab?!s d'i%gceiégow aiggncemration of 1
Jm%%ﬁntgd%téfggelﬁ% F&'SS %ﬁ r?/sg.e?a%gbteérétaggﬁ vil 5 r%ogée ?suﬁﬁe Ehe CellQuestPro
softw&er (BI2rBivadientak). TPropMalm Fiodid&posims@ (185dekdD c8Hs vBre excluded from
Leu %g Thr Q.n Thr Tyr He Cys Asn Val Asn Hi s Lys
analysis of G589 SEPres¥8N-Ser Asn Thr Lys Val Asp Lys Lys Val
Gu Pro Lys Ser Cys Asp Lys 210 215 220 Thr His Thr

106 05 BB o BB o SR R o

10d1deLs)tSmﬁ@Kbﬂ¢ﬂDl(ﬁ.ﬂ$D6)ﬂ cells én Serpr&éhce2d0. Phs/nfr GMIGSHIgG B reduced the
Gu val Thr Cys Val Val Val Asp Val] Ser Hi 54@

perceniagp ObEety ARG Valo 1 S/oriE: Ay AR TR AV tondly afier 3 days of

cultlv%&ol.xggh%)u%s < g gl%?ﬂng7§l\/12§§F 2%53 Aha It:y§ tﬁ@?eﬂzeé%tage of live and

Asn Ser Tyr Arg Vi
activaR@5eB0OpWHS wasrredladed Lfeam BRY Mdad%laad frirs 480ntoAspPeTaffer 1 and 3 days,

o EI S S ORI, P49, 528 T 5 4 105, e
numbg’x§Q>f 33551 %@bsﬁoﬁhxﬁe@[@y@/@ﬁ@ )Lsﬁ§v1@cl§/f093rﬁaz§ & tﬁ%%r@eﬂce of 0.1 ng/mL

hr 340 345 350 Leu Pro Pro Ser
GM- O% IG&JaIILdslllL'Shas tgxspmt@ﬂlsvawbsmd Widly MRGiug H5 @é@CSF alone (Fig.

i, B0 e 08 S Lt RSt 01 o1

plus IBN Asn Tyr Lys Thr Thr Pro Pro Val Leu 385 390 395
400 Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu
Thr Val Asp Lys 405 410 415 Ser Arg Trp. Gn Gn G
In dosasfindfag eRperirgents,Ggé Bewasv@ddewén dHpBorGeries 20 ezmsomlsé cultured in the

s G300 3L 250 858 LB b B B8 bR - dcomnan

medlaRFiTuo?é’sksﬁceaintérfsity I(MFIp 84 6hdeev e 22 QhaARA3Rinkk @viicethraiion of 0.22 nM
with CDR-H3 = Ln4p-65 <400> 46G n Val G n Leu Val Gn

IgGBser Gy Ala Gu Val Lys Lys Pro Gy Ala 1 5 10 15 Ser
Val Lys Val Ser Cys Lys Ala Phe Gy Tyr Pro Phe Thr

TakenAf%get-ﬁgrr, these data indicate that IgG B is an effective neutralizer of GM-CSF activity in a

biological context highly relevant for inflammatory airway diseases, for example asthma.

Example 11: Preliminary ex vivo toxicology studies using IeG B

As explained above, neutralization of GM-CSF activity can be therapeutically advantageous in a
number of disease settings. At the same time, however, GM-CSF plays an important role in the
normal function of the immune system in combating exogeneous pathogens, for example as in
phagocytosis by neutrophil granulocytes and monocytes. This natural function of neutrophils and
monocytes should remain unaffected in the presence of therapeutic amounts of IgG B. Therefore
we investigated two aspects of the phagocytic process: 1) ingestion of bacteria (phagocytosis);

and 2) oxidative burst activity (indicative for intracellular killing). These studies are detailed in

the following examples.

Example 11.1: Ingestion of bacteria (phagocytosis)
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20 2 5 30 Leu Leu Hs Trp Val Arg Gn Ala Pro Ay dn
Ay Leu Gu Trp Val 35 40 45 Ay Trp Leu Asn Pro Tyr
W®E006BBSASp Thr Asn Tyr Ala G n Lys Phe 50 55PGDEP3006/003528
Gy Arg Val Thr Met Thr Arg Asp Thr Ser H e Ser Thr
Al a . 65 70 7 L g.
Deterimipinlys BT A1 Mgpocyis PREFECHE as B Tafepasizogathole blood was
formed dskht qaﬂxe&témtha D iRWErd ! GerAaty 3 ThisTedt is based on th
Perioo 105 110 TR r# al  Ser réereAl ayger Sriy oo onthe
ingesth_gnso@gsoﬁmd,%morwmtﬁlabelkﬂi m Wy2phagpoyticeeellsl Bhade gells can then be
Thr. er

derects gy o Jocsientein Da ydmite) 201 Pideprel-GPAIE gpoonized £. col

were y@ded-lfb royad] o?%'épél;[rﬁzeh“@h&l@@lobﬁ%nHQQcﬁ%&dS&'376@)’In€\|1l?atlon at 0°C was
Leu Thr Ser Ay Val Hs Thr Phe Pro Ala Val Leu 165

perforb@l 4s7& nepativeerongel. Aditar lLOemmrshe @mgouéup Beressayas\gigpped by cooling

sampl\éa:?nﬁ#lrc e}f/@: acfﬁ{ ﬁora%rg b@gp L f51e Secgluf b g%))é %f) solution allows

discrigidmatiofrofAstacifiént g iMemahedidnyst Ha)tﬁen\a(&iy ddedctitn® FLPS fluorescence of
Ser Cys Asp Lys 210 215 220 Thr His Thr Cys Pro _Pro

surfaoc@ylsomﬂobwt%tiapwbilaﬂpor;@gerLceLpfdni;ﬁr@lgmbm@rticz@ regmpins3gnaffected. After

three ‘Evfé"a%hs r V % Pg}e L%ﬂ \EE% %goﬁrlgn%@p%&) &%k@é@néﬁ:nvere lysed. The

remaifidng [¥adocYk wWét oAspw¥eled Seith B'Ilrﬁl WashiAs rsoRlﬁﬁn ZGﬁ)e%Bﬁ)) After addition
Pro Gu Val Lys Phe Asn Trp Tyr Val fAs Xg u
of 208/ DIYA siriming 3elusigy, thaisllas g isipRrof|agerasa é greg gr cells, the cells

v G T s o SRR R s v

determhined By 05 o BEN B hoRBENTyr Lys Cys Lys Val Ser Asn
Lys Ala Leu Pro Ala Pro He Gu Lys 325 330 335 Thr H

e Ser Lys Ala Ly G@n Pro Arg Gu Pro n Val Tyr. .
To defermumgue 3aBupss oL 40 Br o PhagoRuPoiRy [§0AB 3 AP 1p thre identical blood

samp1|e¥ o éﬁﬂa&o@lc%ﬂ}augﬁ lof g@% g;rrﬁf Thes: %Fe% s%ﬁél%eré%n\{ﬁ‘llowed to incubate

Asp He Val Qu Trp
at 37°$:7®1tBI§G$B®orSemoAsmn Glyts GF nrriérpmoatm a&hnon\sﬁEwh Eyrslz were added to

v e e b2 295, 200,386, 00,5 ST SR 24

and4§lgéu,4,1@5é1/&§v§/zr Arg Trp Gn dn Ay Asn Val Phe Ser
al t Hs Qu 420 425 430 Ala Leu H s Asn

H| s Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Ay 435
ResuléAgbséAfedLfps granulocytes: Directly after blood was taken over 98% of granulocytes

ingested bacteria either in the presence or absence of IgG B (Fig. 17A). After incubation of
blood samples with IgG B for 24 h a decrease to around 92% was determined without IgG B and
to 90% in the presence of 1gG B (Fig. 17B). After 48 h 81 % of the granulocytes were
phagocytosis positive in the absence and 89% in the presence of IgG B (Fig. 17C).

Results observed for monocytes: Irrespective of IgG B being present or not 98% monocytes were
phagocytosing directly after blood was taken (Fig. 18A). After 24 h pre-incubation with IgG B
90% of the monocytes were positive (Fig. 18B). After 24 h pre-incubation without IgG B it were
92% monocytes. After 48 h we found 81% of the monocytes without IgG B and 89% with IgG B
phagocytosis positive (Fig. 18C).

Example 11.2: Oxidative burst

Determination of granulocyte and monocyte oxidative burst activity in heparinized whole blood

was performed using the Phagoburst Kit by Orpegen (Heidelberg, Germany). This assay allows
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<210> 47 <211> 449<212> PRT <213> artificial sequence
<220> <223> Heavy Chain with CDR-H3 = Ln4p-90* <400>
waZ006im3ssl G n Leu Val G n Ser Ay Ala G u VapCL/EB200e/603528
Pro Gy Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys Ala
Phe Gy Pro Phe Thr Asp 25 3 Leu Leu Hi s
deterypatipg) ogrtge dpsicemtagepps Rl;agoc@%ﬁ @g%s woie GP{PdT‘F?J rg%ﬂtlv§5oudants by
i 43r ®hy shbg alt@Lh bl il r
ox1d%§ﬁ>g %fn / ysS Rrat 11%%([5}0@8965n e Gﬁgﬁ%? M&Qﬁp tll?," U%?&CJ};{ R 123. Cells
exhibAtigg Asafihe b@st ad:tn\etySem BhideAtifedTyr {166 cpori&ry8(Hddatinized blood was

mcub%tﬁ% I&? %?%Eeng%tlmui j1o3 gncég %ti@%ﬁ)ugt];acél}ngy Yﬁélt? ;@nlz -myristate 13-

» 1
aceta%_r—ﬁ P@Z{l )gzés?a gfeg?i sgngulge?lngbiéllécggpl&gzégrg %Ug{ as\'\glferﬁ{@éhate stimulus and

the chdrbota@tic p&Bidend-formylMetLepBheSgMIB ras Loy sBauliuFhit 005k whole blood was

incutgt,%l ggté l-%],s:e s@h@lé%l gﬁéﬁﬂ A{ﬁ?’ g n%gal 1V%lf'egm{&ll 1n‘%$atif$$ léva\f(}grfonned without
stlmtglg’tporﬂ-%&q(@) M ine8batfIny DAIRR 1 28 bubkithte 28 Tutich ¥vakadddER @nd incubated for
hr Phe Pro Ala Val Leu 165 170 175 G n Ser Ser d

y
anotkLeeuOTrym SHIR 183 lsepmseted\raltha/ﬂuormentval 128rky @@dlzmells After three

185 190 Wwh Th
wash,%ﬁ SRS W aﬁs [r§ ngié%lugax%( @gggl " er ocl;ﬁgs l@g‘t{h The remaining
leucoﬁgﬁ:s lyere boYise Wabhdd withr3omll Washélg dofioAS(Orbaygeny mftéﬂzﬁidltlon of 200 ul
220 Thr His Thr Cys Pro Pro Cys Pro Ala Pro G u Leu
DNA| stgining siujiomy thap aHowgexphision/ef aggreaaind pacderideqr pells, the cells were
Lys Asp Thr Leu Met H e Ser 245 250
anal’gggbgrﬂ%‘%i ‘E Ffo'du Val Thr Cys Val Val Val Asp Val
Ser H's Qu Asp 260 265 270 Pro Qu Val Lys Phe Asn

To défeRmihér thYahfldie GfYig¥aB 631 UxM@ﬂxvé"bﬁrsASIQGZE’ Sva3841de8%0 three identical
Ala Lys Thr Lys Pro Arg r Asn Ser Thr
bloodr pir:sgtO\paﬁnaQ genmgager@ 0%@ ugéml %ﬂh q_%hpsrrﬁbre%qm%was then divided

into @'ese 3l )ggofa‘sagd-ghgw g é%ﬂb%%t %V’% % Uaxﬁ %gogn%]& t%g@prior to addition,
to sepaﬁeUaILqu‘etSSBB E3a40i, IBEPTbr PNLA. Beblz LQ\F.{LIAIoa AMA \@bty: 4@dad to the three
i o0 5 e b b e £, B SRS L 1 to the three

ahquisrofs{:-h% %@&@gﬁd gﬁ?d lsgh’lp}éilha%% %4%&56 Eg'qlo;.ll-bér ré¥pectRRly. Parallel blood

samples lackmg IgG B were treated 1dent1ca11y as above as controls. The results are shown
below in Table 4, where “+” in the second column from the left indicates that IgG B is present in

the sample aliquot tested, and “-* in the second column from the left indicates the IgG B-free

control.
Table 4: Effect of IgG B on oxidative burst behaviour of granulocytes
Percent oxidizing granulocytes following
. . ) . . Results
Timepoint IgGB stimulation with... shown in
E.coli fMLP PMA o
- 97 9 99 .
Oh n o4 10 99 Fig. 17D
- 82 8 97 :
24 h " 20 0 5 Fig. 17E
- 68 6 64 .
48 h " 71 5 oA Fig. 17F
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Ser Asn Ay Gn Pro Gu Asn Asn Tyr Lys
Pro Val Leu 385 390 395 400 Asp Ser Asp

web@oiendsTyr Ser Lys Leu Thr Val Asp Lys 405 4ROI/BRD06/003528
Ser Arg Trp Gn G@n @y Asn Val Phe Ser Cys Ser Val

. .Met H'sG!u 0 425 430 Ala Leu Hi s n Hs Tyr [ )
similey ey Gf QERineE Reife menetvieS dnih, oF Bty i THE xperiment was
perforradd® anf8esidl Es ﬁé‘s%nﬁé’dlgl?ovBRIncF%&ESlﬂfstdré isBbwh bERAKENTEble 5, where

<220 <223> Heavy Chain with CDR-H3 = 3077* <400> 48
“+” i@ the \va¢ond wlu@m fverm t@ defeendicatss thpialgG B \saprepgnd inythe sample aliquot

r Y- Al a 1 er ..Val al s Al;a
testechpBd (3 inipf bR BumRHFTALY e e BB REG B e Sy

Trp Val Arg Gln Ala Pro Gy Gln Gy Leu Qu Trp Val
40 45 G

Leu Asn Pro Tyr Ser GI?;
Ala G nlat SFEaféfecgof %ﬁi anchmd@vy bmsg
IIII

Thr Thr Pro
Ay Ser Phe

35
Asp Thr. Asn Tyr
wwmlofmnocmﬁs

Arg—ASH Ser—H T Ve

4 u. Led

Tlmﬁpplrﬁyq

erce§é Px

Ar n Qnr

E@@%S The

ST Aﬁol’l’o’\v/a‘;

- Al a—\al

Tyt

Results

ﬁfszm %oniﬁl\

-

T

/Tshown in ...

Tyr Trp G (-‘.EFPOJ'HV 1 I:¢P11() Thr P \/a

VAl
Shr

Phe As(
Ser Ser Al

?r val Se62Thr l_vs Pr o
12Q 125 Pro Lse

Al &7Pro $er Lys

Ser
Ser

Phe
Sef

Fig. 18D
Sdr 15

B®u Va
gp 14
yaI H

Leg0l130 135 140 Ay
G ggPro yal Ty Val
St AR S
LT IU & M|

Cys
Ser
Uy
Set

3%,% Sy Thr Ala A Fig. 18E

Tyr Phe Pr
— 150155160 Asm S
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Fig. 18F

QO<UI 0O

P’ |
109 19 ngl |G |
Ley—PR—Ser Ser—Sed e Pro—Ser

Vad THr—Vvad 18
185 190 Ser Ser Leu Gy Thr dn H e Cys
Val Asn His Lys Pro 195 200 205 n Thr Lys Val

Thr Ty r Asn
Over@ggt !%ns tl-h)‘ecfo al)e %Hclgcie% tst}%/}gre oe ’%ﬁ‘ glggy B éléj}ly?sr’lo%glcally relevant

Ser
températurés §id@oy aHVﬁsﬂQ&ffB&QhE§§Ea®fb®t083ror\ta(hddﬂve Kikking P dacteria by either
Pro Pro Lys Pro Lys Asp Thr Leu t He Ser 245 250 .
granui%ft%@’r HQROEHEs. L;in\}g| Vikg, Foq&ﬁlét e\lygﬁult@épgg_@b theq, that therapeutic
adm11§§lrratﬂns01q§@3 ﬁsspmaé Qlo?@é e)é%gteertQ afdtsYR b bMShERBrmAS Nmmune defenses
Trp Tyr V Val His Asn 275 280 285
of thepasienys Thr Lys Pro Arg Gu Gu dn Tyr Asn Ser Thr
Tyr Arg Val 290 295 300 Val Ser Val Leu Thr Val Leu
Hs Gn Asp Trp Leu Asn Gy Lys GQu
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305 310 315 320 Tyr Lys Cys Lys Val Ser Asn Lys Al a
Leu Pro Ala Pro He G u Lys 325 330 335 Thr H e Ser

WO ®oAIBsiys Gy G n Pro Arg Gu Pro G n Val TRCT/EP2006/003528

Pt

10.

340 345 350 Leu Pro Pro Ser Arg Asp G u Leu Thr Lys
Asn G n Val Ser Leu Thr 355 360 365 Cys Leu Val Lys
Gy Phe Tyr Pro Ser H LA, G u Trp Gu 370
375 380Ser Asn dy Gln Pro Gu Asn Asn Tyr Lys Thr Thr

BOBE e G0 SRR Gy s o i

r&ﬁﬁalﬁ&ﬁpﬁﬁgtﬂ(ﬁm GCSR. G n Gy Asn Val Phe Ser Cys Ser

Val Met His Gu 420 425 430 Ala Leu His Asn H s Tyr

Thr G n Lys Ser Leu Ser Leu Ser Pro Gy 435 440 445

Theshumarpsiongclenal 1antibedy ©p fpagnpmy thereg>agsarding tvekesy 1, wherein said
>.49 Ala Pro Ala Arg Ser. Pro Ser Pro Ser Thr G n

pfgrmaqeﬂs agk@ anl—?rsan\%lllh%n M1 5 Asn Ala lie Gn G u

Al a Arg Arg Leu Leu Asn Leu Ser Arg Asp Thr 20 25 30

PNehutlad fdnbdcahl Afibo Vﬁ‘tl th&dedf MRbrdin £102@4im3@, Wherein said non-
Met Phe Asp 35 40 45 nGIu Pro Thr s Leu G n

humanmr@na_w agynomelgony mom}(sy,@ hes s BEkEy Or &gipbpeu Ar g
Gy Ser Leu Thr Lys Leu Lys Gy Pro Leu Thr Met Met 65

B e 30 R e s S i SE Bl S, wherin e
aghgocg,gﬁeggPhe Lys Gu Asn Leu Lys Asp 100 105 110 '

he Leu Leu Val lie Pro Phe Asp Cys Trp Qu Pro Val
GI n Gu 115 120 125 <210> 50 <211> 127 <212> PRT <213>
TiedaocenGérCsenadiiibodP agdoadiRg to Alaan Ay whSem serdogSais apdgG1 or IgG4.
Gy Thr Gn Pro Trp Gu Hs Val 1 5 10 15 Asn Ala H e

n Gu Ala Arg Ar LeuLeuAsnLeuSerArAsThr 0 o
e hyran mope o g S preIg *PRpTOlg oany laip ! fgof, Wwherein said
fﬁgﬁ‘hewﬁfs a%rk%FAsaOsﬁae%nflaﬁl bthddyNafF ¥ PURESRLEYS, d—@ﬂdbody, a tandem

Gn T Gu Leu Tyr Lys§ A n 50 55 60 GV
d@mdyslayF&thbermF(abys Leu Lys Gy Pro Leu Thr I\/let

Met 65 70 75 80 Ala Ser H's Tyr Lys Gn Hs Cys Pro

Pro Th

Threohumarn rﬁgr?oc onal antrlbosdey orc}lracment thereof of any of the above claims, wherein
said human monoclonal antibody or fragment thereof specifically binds to an epitope,
preferably a discontinuous epitope, of primate GM-CSF comprising amino acids 23-27

(RRLLN) and/or amino acids 65-77 (GLR/QGSLTKLKGPL).

The human monoclonal antibody or fragment thereof of claim 7, wherein said discontinuous

epitope further comprises amino acids 28-31 (LSRD).

The human monoclonal antibody or fragment thereof of claim 7 or 8, wherein said
discontinuous epitope further comprises amino acids 32-33 (TA) and/or amino acids 21-22

(EA).

The human monoclonal antibody or fragment thereof of any of the above claims, wherein
said human monoclonal antibody or fragment thereof comprises in its heavy chain variable
region a CDR3 comprising an amino acid sequence chosen from the group consisting of

those set out in any of the SEQ ID NOs: 1-13 or 56.

64



10

15

20

25

30

35

85 90 95 Ala Thr Gn He He Thr Phe G n Ser Phe Lys
G u Asn Leu Lys Asp 100 105 H O Phe Leu Leu Val H e

wWee@oRBsSAsp Cys Trp Au Pro Val G n Gu 115 1201/ERH06/003528

11

13.

14.

15.

16.

17.

- Tag hupjag mepocionsl mﬂqosiwrfrwnt fh@r

<210> 51<211> 127 <212> PRT <213> gi bbon Gw CSF <400>

1 Ala Pro S Ar Ser P

Ca oy ! o o hgmey e@? ﬁccérrqr}lrnmct;%g]@l?réow, g\ﬁlerein any of

lh o : :
SJInIS 1%?9 v%ﬁldb erE 1@1 Et]ﬁ\giﬁ sg\i enéééreg({’stsggfééﬂth@% ﬁ‘eé‘ks%ﬂscéham variable
régi)orﬂﬁflﬂhethe GbmvﬁhanPwméﬂhe re@yem CBR 1@eguéhie sér qutlin $BR ID NO: 14 and

Leu Tyr Lys. 3 n 50 OGI Leu Ar. S u Thr
hegy qrain Y&fiably ng&ﬁ SopheT ! RS B S8 Al

Ser His Tyr Lys Gn H's Q/s Pro Pro Thr Pro G u Thr

. Tﬁg rhu@éﬁ r@?nc?ciﬁr?a? Ifé% }hé pﬁq%fé?}iédg& Afg&[gﬁgéeﬁ_ qub or 11, wherein

séldlhulnnafm Hoaodbral Asiibayss of fjaglaent ﬂﬁlemof/abm&sles(]nyltsl]hght chain variable
120 125 <210> 52 .<211> 119 <212> PRT <213>. ar
regaoq éfeldRL oamprisimgsthe\ ANinp (Ag1CEsqupRce 7381 OB 3 555@5 16, a CDR2

gngnéﬁl? tl% ﬁnhﬁ)uaclrc?k‘e Gtk e SRl ofd ik Sﬁ(%DﬁNb VBl ah¥ % ¢D§3 compnsmo the

A1 5 A0 15 Ser VAl Lys Val Ser Cys Lys A
afiiive ﬁl@/séﬁmenarsrtlahmn'ﬂﬁQHBMOTylr& 20 25 30 Leu Leu Hi s
Trp Val Arg G’n Ala Pro Gly Gln Gly Leu Glu Trp Val 35
0 45 Ay Leu Asn Pro_ Tyr xp
Th srigaen IE%COIBPF@I sofibeey g 9heA?<gf ageprdifg t%lfumr;{?g or 11, wherein

| 7 o N
s Eofiol eS80 Ll A7 s e ci

vayablEyegi@barD@mBe 4fkt sehnenctlas satlout reSEQITD M2s. 19ab4 Dy b5.

Phe Asp Tyr Trp Ay Gn Gy 100 105 110 Thr Met Val

Thr Val Ser Ser 115 <210> 53 <211> 11 <212> PRT <2

Tae thumagy mongelqueinanibesy o fzagmsnt \he Cetsé“&so 3@@?;'70t3 claims 10-13,

wherein said human monoclonal antibody or fragment thereof comprises in its heavy chain

variable region an amino acid sequence as set out in any of SEQ ID NOs: 20 — 33, 52 or 53.

The human monoclonal antibody or fragment thereof according to any of the above claims
comprising in its light chain variable region a CDR1 comprising an amino acid sequence as
set out in SEQ ID NO. 16, a CDR2 having an amino acid sequence as set out in SEQ ID NO.
17 and a CDR3 having an amino acid sequence as set out 'in SEQ ID NO. 1‘8; and comprising
in its heavy chain variable region a CDR1 region comprising an amino acid sequence as set
out in SEQ ID NO. 14, a CDR2 region having an amino acid sequence as set out in SEQ ID
NO. 15 and a CDR3 having an amino acid sequence as set out in any of SEQ ID NOs. 1-13
or 56.

The human monoclonal antibody of any of claims 10-15, comprising a light chain amino acid
sequence as set out in SEQ ID NOs: 34 and a heavy chain amino acid sequence as set out in

any of SEQ ID NOs: 35 — 48.

The human monoclonal antibody or fragment thereof of any of claims 10-16, said human
monoclonal antibody or fragment thereof comprising an amino acid sequence bearing at least
70% homology to the respective amino acid sequence as set out in any of SEQ ID NOs: 1-48
and/or 52-56.
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<400> 53 Gu Val Gn Leu Leu Qu Ser Gy Ala Gu Val
Lys Lys Pro Gy Alal 5 10 15 Ser Val Lys Val Ser Cys

woy®eAlBsPhe Gy Tyr Pro Phe Thr Asp Tyr 20 25PGDER®06/003528

18.

19.

20.

21.

Leu Hs Trp Val Arg Gn Ala Pro Ay Gn Gy Leu Gu

Trp Val 35 40 45 Gy Trp Ley Asn Pro Tyr Ser Gy As :

ATROIYRUFeaRYle mplscile HoYipe Ao lesyidg seagsnef neadjngap i acid sequence
r- . ., .

SR g TR B RO (P bato R SR Ma e pngf exhibitng o

18al 700 hommplogPytber8®1tB0 95 Thr Arg Ser Gy Leu He A a
Val

Tyr Phe Asp Tyr Trp G n Gy 100 105 110.Thr .

VEYherAIn Baoloef mabe dsfriintd By ko naring 2y Otide fnglecule having a
i £icial : .

RS Ao USRS T o 14

53656 Wit a Petynvaleo@la/molesulethayfigrespuddeqjidgsequiince i gueslien by sequence
S Artg Ala Ser Gn Asn He Arg Asn He 20 25 30 Leu
'p Tyr Gn Gn Arg Pro Gy Lys Ala Pro G n Leu

Lewhétem BRudbbtite id e RlgBeriedn FREstidNisleBHsifdrBd §6molde¥us if it is either
Val Pro Ser Arg Phe Ser Glé 50 55 60 Ser Ay Ser Ay

idemticals go PHee Terrespandinigr mcieofidn Bertheenudpefider gegeenpg encoding a

75 80 u Asp Phe Al a Thr [ .
c&pebgacinth R 6 gt OF kY ol QYO YN A8 by J256 orifonc or
méit n(@ 1¥otidleeddvitsiod QP inlhd sk hbquedtida fidbiithe 2di2espBhtding one or more

<213> artificial sequence <220> <223> VL 5-306*

nyclgelids(9rin dapmscleatidaspiuanes epqeding anTapingagidseauencs ogny of SEQ ID

NS P2 8360 ) ol g5 50, YR, ot
anfnd_avidAsihichr {3 digtier Gdent{dah té\r(duerto Gldegénesaté\ltaplet)ooiGanconservative

Leu Leu H 35 40 45 Tyr Al a a Ser Asn Leu @ n. Ser.
seRsption @ eserremoggwﬁear@ap A 15 Breseprssp ahnggg)inggpeid sequence of

aﬁ%%f%ﬁg BSROENE4d Bha/bese-58r H € Asn Ser Leu G n Pro 65
70 7 0@ u Asp Phe Ala Thr Tyr Tyr Cys G n G n Ser

Tyr Ser Met Pro Arg
A pharmaceutical composition comprising a human monoclonal antibody or fragment thereof

according to any of claims 1-17 or the polynucleotide molecule according to claim 18.

Use of a human monoclonal antibody or fragment thereof according to any of claims 1-17 or
of the polynucleotide molecule according to claim 18 in the manufacture of a medicament,

optionally comprising one or more additional inflammatory agents, for the treatment of

inflammatory diseases.

The use of claim 20, wherein said inflammatory diseas.es are chosen from the group
consisting of rheumatoid arthritis (RA) (including RA which is resistant to treatment with
TNF-alpha neutralizers), asthma, multiple sclerosis (MS), chronic obstructive pulmonary
disease (COPD), Acute Respiratory Distress Syndrome (ARDS), Idiopathic Pulmonary
Fibrosis (IPF), Inflammatory Bowel Disease (IBD), uveitis, macular degeneration, colitis,
psoriasis, Wallerian Degeneration, antiphospholipid syndrome (APS), acute coronary
syndrome, restinosis, atherosclerosis, relapsing polychondritis (RP), acute or chronic

hepatitis, failed orthopedic implants, glomerulonephritis, lupus or autoimmune disorders.

. Use of 2 human monoclonal antibody or fragment thereof according to any of claims 1-17 or

of the polynucleotide molecule according to claim 18 in the manufacture of a medicament,
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85 90 95 Thr Phe Ay Ay Gy Thr Lys Val Qu H e Lys

100 105 <210> 56 <211> 10 <212> PRT <213> artifici al
WwGeegianses <220> <223> CDR-H3 3077 <400> 56 SerP/¥P1086/003528

He Ala Val Tyr Phe Asp Tyr 1 5 10

optionally comprising one or more additional anti-cancer agents, for the treatment of a
tumorous disease or another condition with delayed cell apoptosis, increased cell survival or

proliferation.
23. The use of claim 22, wherein said tumorous disease is a cancer.

24. The use of claim 23, wherein said cancer is leukaemia, multiple myeloma, gastric carcinoma

or skin carcinoma.
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