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WO 2009/ 016164 PCT/ EP2008/ 059900 Novel Anti bodi es The
present invention relates to antibodies and anti gen
wormdionges ragnments thereof that specifically BCTEP2008/059900
human I nsulin-l1ike Gowh Factor Receptor (hlIGF-1 R).

NomebAntiodiesnt i nvention al so concerns met hods of
treating di seases or disorders with said 5 anti bodi es

Thsle st irgBAtidY ranértésgofaha@mﬁ &nd ARigerbindMaa agafeatﬂ thelof
onpo, conpri sin |d antlbogles an n

RS T PReHheiea nhanedre QR BerBcatapio T ik The.

prERGIK BBkt aIs]choﬂ&@rrﬂ%Uﬁ@ﬂodls’kﬁlil}elaﬂné dlK@as@%@Mﬂ%of@% Rth said
rece tor éal so known as 1G~-1 R, CD221 or EC 112)

arﬁt'QO%{ § 91bntgen Pindiodraamests berag Hﬁ‘avﬁ%WB%ICB@QO%'BOQ%e
cohﬂﬁl@in RaldefBpbAEs aﬁ&ﬁrégeﬁmr@ fré%mﬂﬁé ihers B endyhetds of
ands - I G~1 and | 11 which bind the receptor

m%‘“&?f:t“rﬁr gh affinity. The receptor is a disul phide
i nked al3 dinmer, denoted (al3)2. The a-chain is
entirely extracel lular whilst the Rchainis
Bngrrbr ane- spanni ng and has both an 15 extracel | ul ar
WEHRUAdand an intracel lul ar signalling domin.
Li gand- nedi ated receptor activation triggers
Thertunaareh$wihaike ev@vth $adterabeatitorg alBo knywah be GO RVBBR2ADHEC

-, th } ilst IG-1. R
2 TR Jrfile ShSE REeRel Rt YEatianlogy i Psdingetntpy The
repaatiatetvagidim th/oalgdncﬂ;a-\lﬂfbl?}pamhlGF i Mghﬂs‘oiraﬁmun’ecbpmr with
as e )
g The FeteBior i £ ariBhice BnfaeEa e B Riea P, e grghain
is 20tiralytengyecediaias whilst ains g-chaia tis memrahepsrpahemg iagd htag Ooth an
revi evved ext.ensi.vel Baser ga, et

ex?r%g%fy SI %61 n anlqaaghg race Iylaéflgn? %qnﬁmalp_ nmggla%p receptor
aotlﬁﬁ%)trlgmnace”@%@%r)ts ineludtrigesctivationtdf MAF&(/@rh(SPk.’)}K-protem
rec ex SSi e kno 0 be u ted on
afeE EERIFu Y R B TR B ERee Lkt S ek B Rer e
and228thpjal grovth and dawabmd;reweh& adsutried ainn@wanudarit(r}leh edreer

SSOC r easec k. of i n
oS Tt Bt et Bfioglsal FRAR S 8. o
mitdgehbds, | teRstbriRatiorgaral protegtigratrdmapoptosis Kieoiewed fe&rentlhely fin

ant i in.vitro nV|v
BBttt ot o7t 2 F5oBay it A J ) L' Bl RemRo
(2@@13:); Gancthesmom tHelidecls elreceptosexpgesaivini dve @h@sn (steeugitddulated
I 1993 Xi t_al.
ori sy offiPpRs A (Hvicesyssandiaiaie & 14 o Bpgpases
levdd ofithy ligdndalGF-1(22€@89acialetwitlo nn Beoddsee tislabt de(vélb@&)g)prostate
ca??%ggﬁen%ﬁ?l( @SS@)? 0 5&5’{‘ I s§g§ theﬁﬁse 1515(1%@%@?9 ah/beg(ee ﬁre <’F%nown
folLtheir aeti-tumhour €O&8)n wﬁid)lapd irovied (ra¢|eweé(ﬂ.99-4©fman|denaln@®05)
ativ s,(Pra
it ot Lt DA AEES iuBienlplnd dnsoBde TER Kyt etal
(1883) apd Q0 6l al Ar1€93 ) FKionbiendi. (Popy, @uetrurs ef 4AIG2BP3), Coheret al.

i ckerson e 1 0 nal, antibodi es
A T S e e R e ST
RAADRDIF@DIEOBRO4), Lee et al. (1996), Muller et al. (1998) Trojan et al. (1993), Lie
et al. (1998), Shapiro et al. (1994)), dominant negative mutants (Prager et al. (1994))
and small molecule tyrosine kinase inhibitors (see Hopfner et al. (2006) and IGF-
binding proteins (IGFBPs - see Nickerson et al. (1997)) Known monoclonal
antibodies include those described in: WO99/60023, WO03/100008, WO02/053596,
WO04/071529, EP0629240B, WO03/059951, W0O03/106621, WO04/083248,
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35 W04/ 071529, EP0629240B, W03/ 059951, WO03/106621,
W04/ 083248, 1 WO 2009/016164 PCT/ EP2008/ 059900
W(V\&IM/A)IBWSG US2006452167A. Anti body struct urBGI/EP208/059900
known in the art and in particular it is known

\Npﬂé@8?H¥5Lﬁ%3994%¥§7ﬁ constant regi on has a

gl ycosyl ated sugar chain, this nay be an N gl ycoside

Adt.bﬁé{ﬁ@krm@g ah@éINkriotin ueigﬁtalm{ @rlld\lnft%ﬁtdu}é@ ituslasown thet taed
be fuc % at ed

nopis ST AP GOt § GBS DRI MBI OB PN he
glﬁ*bbldfaq}hk@@gm 6hain fo?lex@mpleNthédtiyghicedan@ing hROAINRS, or dgdychot
dro%xs s can be used to renpve the nonosacchhari des
COWE'Yl ycosyl at ed sugar chain fromthe antibody and
these can 10 be labelled with a dye such as
2-am nobenzojc acid .. Reverse ase i gh
Mggw%lj,?)ﬁ@ﬁegurmgdgy%s %fﬁfP%qA?QaH@? aiﬂw‘Qj’e'W neip ¢ J@r%&@é RE@mple,
ford@b@&llét@ﬁ o AntiddaRs3, bed ﬁ?drbly@i@ caﬁlbb u@@@l tarepio¥ digs d
curve cted for I uan 3b|on The r

Mytosp §B ?%& e Al ey 'B%'EMO IR a@ﬂﬁhéﬁ%éﬁ”

beh@beﬂl@tj Q\nrtlhai@é smu%satwﬁuaob@zaucr&@d(th) Rewrb@gh@é;e g h
roveﬂ ef fector functiogn or exa

p‘% rEdIUBER AR PP RO ﬂ%‘?ﬂ’??‘iﬁﬁ‘ce g&ﬁﬁ'%‘é@/tﬁ%%&ame‘j
ouP&rld EB%@&/&Q&@&)nsﬁuctQa f@%&ﬁfpld&!iddhﬂtaﬂbn e rii@uirfesose to

igure 1: pur ri ne nonocl ona
R a1 2iogy GRS IonGaEn fhes bR CHUEA M nad oy ELI SA
Thiok Bhere is2An&ad Br Betivddicefwiumpfdved eGEdtodfuationefor examiple with

tlb dies to 5 human IG~-1 R as
'mB@WEaﬁEﬁgg %ﬁoﬁi AP” 'ANFi gure 2A, the binding curve

for HOLO was shifted to the right due to the fact
that the anti body was at very |ow concentration and
could not be accurately quantified. In Figure 2D,
whi st the overall trend was simlar, the signal was
reduced conpared to other assays. Figure 3:
Down-regul ation of IGF-1 R receptor follow ng
i ncubation of 3T3/LISN c4 10 cells for 24 hours with
purified nurine nonoclonal antibodies to human IGF-1 R
Figure 4: Inhibition of receptor phosphorylation
medi ated by purified nurine nonoclonal antibodies
6E11, 5G4 and 15D9, Figure 5: shows an exanple of the
i nhibition of receptor phosphorylation nedi ated by
HOLO and HOLO |1 gGLm(AA) and H1 LO and H1OLO I gGln{ AA)
in conparison to 15 6Ellc.
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Figure 6: shows an exanple of the inhibition of
recept or phosphoryl ation nediated by HOLO and HOLO
W(bgfmmm and H1 LO and H10LO I gGLn( AA). Fi guP€I/EP2008/059900
ows an exanple of the activity of various purified
&WMF?ﬁ@“WB%QEWSﬁﬁw”G%ntlbodles in the conpetition
ELI SA. 20 Figure 7B: shows an exanple of the activity
Figdre Hlsln@nigrbfbbﬁﬁeeﬂﬁm{d bdtidral SAtibodies ¢® MP@ALH SOF-1RGs
Ellc ég 8A-C. Conpetition ELISA to denonstrate
d ‘?ﬁ"@'%ﬁﬁilqyl'%;j f purified 6E1 1 nurine nonoclonal or
6E1 1 chimeric or 6E1 1 humani sed anti bodies to
Figurbi2biE: Bitdindpbnslirifigd 6E11 tkimelic Bnd 8E@ phomahiBed apfiRQIRG to

RGO 1y SrEfiRhoRRY Fhiudt B e Bofsart s LA

wdseherdd tasisanght slhewnthiemact g lﬂﬁeﬁ@nt&de’flwds 80verfrig@usshcB8Aration

i ndj n f puri nogG ntibodjes to
and D8l Ton B Bl e o e Ak A avRgrll e sy
sirayar Bhk SfnaFvgsired uSd ccﬁin;mlemg) stherasshyd.ed humani sed

nmonocl onal anti bodies to reconbi nant 30 cynonol gus

.macague | G- ris t.he. 6E1 .1 chi

G R e G S B

cellfor Rasoliisrwithemeifit @ mubina diomgclahdl SAtibediewgtofunidni 166 -1R
mur i ne nonocl onal anti bodies. In contrast to the

A rol
85 LA 8l BRI B S TR MR
mdnaettinabarttibotibe 6EMS,HGHandetdHpd,or at concentrati ons up
to 10pg/ M. 5 Figure 11: FACS assay to denonstrate

F.@J}éts Eﬁb%vsaéﬁ é%?ﬂilggf ﬁ]?&ﬁ_&?fl@e rQ(,eerp%)r %%Q&o&l%%e&gﬂeh by

ne’ expresse

HOh@ram&iﬁL@tIQGhmm& angd khHLOF armzléioLtQ lg St (Adn esnmirison to

sEyaoUur and normal prostate sanples using purified
nurlne nonocl onal anti body Figure 13:

I mmunohi stochemi stry on frozen tissue sanples of
Figurenbushdyrscarsexasemie betbe inhdbitiai efgegantoriohesphminylatinn mediated by

HQL‘@%%' Ok Igé% R@gz?/nd':lh LU&ndﬁ%OLO’J?%H‘HPA&)‘ ochem stry on

rozen tis of  tunour ast sanpl es using
purified HL LO humani sed and 6E1 1 chi nmeric nonocl ona
Figine irboshays arrenmie o5the grtidiytof yariqys pudfied myee Eroegclonal

an%&i g arnad b&ﬂp&ftloﬁ-&%’i SN c4 cells inhibited by

puri muri ne nonocl onal antibodies 15 Figure 16:
Inh|b|t|on of IGF-1 nmediated proliferation of 3T3/LISN
Figure ¢Bf showsan eanerie pijthe ﬁGPY'WloéH” Hl in_tbe 1samralitasd=LdeA in

coftfehfisGiongriie. monocl onal anti bodies Figure 17A-E
Inhibition of 1G-1 nediated proliferation of 3T3/LISN

c4 cells inhibited
Figure 8A-C: Competltlon ELISA to demonstrate the ability of purified 6E11 murine

monoclonal or 6E11 chimeric or 6E11 humanised antibodies to inhibit the binding of
IGF-1R receptor to a second neutralising antibody. In figure 8A, HOLO and HOLO
IgG1m(AA) showed an increased signal compared to the repeat assays shown in
Figures 8B and 8C.

Figure 9A: Binding of purified murine monoclonal antibodies to recombinant

cynomolgus macaque IGF-1R as determined by ELISA.

Figure 9B: Binding of purified humanised monoclonal antibodies to recombinant

cynomolgus macaque IGF-1R in comparison to the 6E11 chimera (6E11¢).
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by purified humani sed or purified nmurine 6E1 1

nmonocl onal anti bodies Figure 18: Inhibition of 1G--1
wore@vat@add cel | cycling by purified nurine nonoR¢DRER1008/059900

20 anti bodi es as determ ned by propidi umiodide
Figirg1h; 'ﬁ@“'@rf&cﬂrt%"v@"&@)?%ﬁéﬁﬁyus'rig gUHfied Myiring iRRROCIoRak t he
anfb&SHed) ¢rec&ftrals€16 ttle eééuw&&)nw arfiBddy elD SystemB MAB15441),

protectian anpt ot heci n i nduced ap olot osis. The

st enthiedioe 6@@1 567 e 9o shateed rrbindingdeihgdasiiin receptor at

coRE&HtREbh PO fd PgAROPt 0si s Figure 20: Absence of
agoni stic activity of purified nmurine nonocl onal

ant i 5 presence of cross-
Figife 1 Bb%. é@ﬁwpﬁmswmt@atm %ntlbﬁé'ﬁﬁé?cé’é!”wgtﬂl‘? t 205
tu@biid sl diyie RpRESR humdieRRence of ligand and in the
presence of anti-nouse cross- |inking antibody

FIGD A, MBI e S B 760 ToRU SRR SR oy AR pormal
prostametsamiplesiusite) purified frekihewongclbnglainmesdy with 6E1 1

nmonocl onal anti body 4 WO 2009/ 016164 PCT/ EP2008/ 059900
Fi e 22 lnhibiti nof 3T3/LISN c4d tu
PR ST inat s B lrorR SO e s g ] spotes
usatgtblbiﬁekyniﬁ'rigelrrmnaaonélrahtulhndyl on of Col 0205 tunour

grovvth in nude mce follow ng treatrrent wth 6EL 1

F| rﬁg ! Ono%%#e 2}?%@ fg)%re‘ﬁ &%%U ggll ?Mﬁnﬂ tgjrgas& samples

uslr@-‘lerlﬁed:HFFL@bureaﬂlsed andeh‘gcrEmeS@\ntoooclewlabtlbmilﬂs human
IG1 R Figure 26: ADCC assay with anti-CD20

Figt 118RMGRort O IBFYHh&sidiba rc_)t%n Fhidi® %E)SR@N&E%F@J ipbgied by
pwified enutipe mBpogioydiahtikodiegal variant) Figure 28:
Kinetics of binding of anti-1G--1 R antibodies to

Fi{t@éﬁbl Ilnﬂlbltloﬁ‘)of @iﬁﬁ%}‘{?})@?“f?%ﬂ% epé'h/ll.l@\loér?fgé/eﬁg |irihﬂz)ited by

v var | ant y of I'nvention
pusifieb il h@ehwmﬁrmeed o/t i ehimeriomiotiesiorsah aafittodissdy
preparation conprising antibodies which conprise an

FigdFEYRRSH  ¢RHbilich Qﬁ@\tyl rﬁ&ﬁét@d ?)Rﬂ%f df%gBFErSN Qﬁ cellsdln?lblted

antigen binding fragnments thereof which are Iink
byapyrifiggriiwogniserLien purified vyrina §E4 1 pneelasalantibedief on
wherei n sai d i nmunogl obul i n heavy chai n const ant

FigB& |rﬁﬁ>c51f|&f §f 18R n‘?éofneﬁé& eéu éyénrgg %auﬁf@dtmm@mmwal

or anti bi ndi ng d%mp erein said
a”ﬂh‘?q'%@@d@ﬁr@ﬁ?(ﬂ Eﬁéﬁroﬁi r@qu%@fﬁ@gtang ﬂ@Wl%’ gty

binds to a gromh factor receptor
Figure 19: shows that the presence of IGF-I affords NCI-H838 cells some protection

from camptothecin induced apoptosis. The addition of 6E11 reversed the IGF-1

mediated protection from apoptosis

Figure 20: Absence of agonistic activity of purified murine monoclonal antibody in the
presence of cross-linking antibody. 3T3/LISN ¢4 cells were incubated with the
antibody samples in the absence of ligand and in the presence of anti-mouse cross-

linking antibody. Receptor phosphorylation levels were assessed by ELISA.

Figure 21: Inhibition of 3T3/LISN ¢4 tumour growth in nude mice following treatment

with 6E11 monoclonal antibody
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and wherein said i nmunogl obul i n heavy chai n constant
region is nutated in at |east 2 positions and has an
W@BQO&AOB@6@I ycosyl ation pr ofi I e such that the rmT'/EPmﬁS/059900
mannose i s or |less so that sa
F'%\LHF|280'69'b6'|°”é’ﬁ?’@{éﬁ"ﬁ%tﬂﬁ”ﬁb’rQ%Mh@u%dﬁ'cﬁﬁo"oé’méf?@é@e”t

witf §Eeait @bndaimat Aoy conmpari son Wi th an equi val ent
anti body or antigen- binding fragrrent WI th an

chain co sta | ack
FIgP 43¢ TR GhSORALS 4l Si Jt Do BCEGR i §gabteniguit
GEQLHSﬁo;ﬂj‘CQjﬁbﬂﬁmbb&ya nmet hod of produci ng an anti body as
descri bed herein conprising expressing in a cell line

rigite 2L bBdr ot cbEhutin S hboa Bl Lo Shi B bl

IGBfiIRF ndi ng of fucose to an N 5 WO 2009/ 016164
PCT/ EP2008/ 059900 gl ycosi de |inked sugar chai n which
binds to the immunol ogically functional nolecule. In
Figure 2heBinding ¢dli $#e trt recempinent ldetbrd GE-tR of - part s
conprising the conposition described herein together

Fifliblao! ABEEURELORAN LR Copanfodtia provided s a method

reating a hunan patient a ted with cancer
which method conprises the step of administering a

Figdre qu‘pRir'ﬁah(?saJ)fl Bindh SﬁédtN@Dﬁ(ﬁT‘aHmodﬂafs th fF%lec’ﬁat 1 RPE¥RINa (Phe
aration descri herein. 10 Detail ed Description

‘maﬁmﬁﬁVéﬁWRWﬁ(Vﬂ@mﬂ?@%ent i nvention provides an
anti body or antigen binding fragnent thereof which

F@HQQBf K.ﬁ@iudsyoflbmaﬂfg dr@nti-IGR 1R gtibedia sl BcymNiLhA) FCyRIIIa (Phe
speci f hlG--1 R 15 In one enbodi nent of

Vaﬂﬁ@)ﬁ9@§@%waﬂﬁ%@ﬁW?@h there is provided an antibody or
antigen binding fragnent thereof which specifically
binds hIG~-1 R and neutralises the activity of hlG--1
R, which conprises a heavy chain variable domai n which
S eC|f|caII binds 1G--1 R conprising COR H3 of SEQ

Synpnany@§f Inveglion, ari ant s t hereof in which one or 20 two
amno acid residues within COR H3 differ fromthe

In @Ae @ﬁhlbgdiindant wiei iﬁlxllceeﬁoh Provites gﬁ@nti@@d@?f??ﬁlti@ﬂ@dnﬁﬂr&md n
! . A . n one e . n (0] e
anfihghieR WhiGh CHRBESS T PUR UL Ry Hyaion S ELealsas o

anﬂg@n ElﬁﬂlﬁglfMgtnleM’% therast whith b hked fo émlnﬁﬂ@idyﬁbulm heavy chain
l.nvention t reis rOVl
CORBLSEP HHeIEHD P T RGIP M EagRER PRSIt fedli eaprers an

effePRE funkct@ foyth® bRt dy GFadtig8nalimPRadrh & Sardl WhIREIR said
antibody or antigen binding fragment specifically binds to a growth factor receptor
and wherein said immunoglobulin heavy chain constant region is mutated in at least
2 positions and has an altered glycosylation profile such that the ratio of fucose to
mannose is 0.8:3 or less so that said antibody or antigen binding fragment has an
enhanced effector function in comparison with an equivalent antibody or antigen-
binding fragment with an immunoglobulin heavy chain constant region lacking said

mutations and altered glycosylation profile.

Also provided is a method of producing an antibody as described herein comprising
expressing in a cell line an antibody or antigen binding fragment thereof which has

been adapted to regulate the presence or absence of binding of fucose to an N-
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which is a variant of the sequence set forth in
SEQI.D.NO1 in which one or two residues within said
WEDRBB1a64 sai d variant differs from t he resi durCT/RP20h&059900
30 correspondi ng p05|t|on|n SEQI1.D.NO1 in position
glyeosida fipke it PN whicibinds te fhe iMmyngfogically fpgtignal molecule.
position 1, W and where the last residue, V, is in
position 14). In a further enbodi nent of the |nvent| on
In pReihEr ‘?'Eb?f’r”@@i“déaroélﬁeérﬂ KitsefeRArS CORREIPIRS e EamRASHIgN
dekbRiRtreih et wiRiikdtrusiesithi ¢l |y binds 1G-1 R and
conprises a CDRH3 35 which is a variant of the
sequence set forth in SEQI.D.NO1 in which one or two
Al§EBiodides s rRtHbdR irdatddiBufhn gaﬂi&ht wiidta@nWitdledfceF ®hich
fromthe residue in the 6 WO 2009/016164
mesqd EPPRIRES B 816D Of @Qﬂ“'r”@é‘?f@ﬁ(ﬁ W@raﬁ%‘i‘qaﬁ'bﬁﬁ‘?%'ve amount of the
an@g@;}) prEbNGidn B¥scAb&HRSEInt ution of Rto S at position
7, or by a substitution of Kto R at position 9, or by
a substitution of Rto S at position 7 and Kto R at
position 9. 5 In another enbodi nent of the invention
there is provided an anti body or antigen binding
fragnent thereof further conprising one or nore of the

Détéiléd%s%ﬂpt&ﬁ\cd#mﬁﬁon CDRH2 as set out in SEQ ID. NO
2, CDRH1 as set out in SEQ ID. NO 3, CDRLl as set

out in SEQ 1D NO 2 as set out SEQ. .| D.
Tharesent 5\’{8?“@5%9"’\'@%5 a%%‘ECngY of ﬂ”t@%@gb'ﬂd@g .m%o”.t theseqTn
whigtesasiviesliyginds IGF-1REoPEEPEHIM whitk @pédifdallp BRde hiGRAR, of

the CDR s of the antibody or antigen binding fragnent

thereof may conprise variants of the COR s set out in
Inbhe efatieeesf the Eﬁ)tés@nﬁih@éfﬂion fieab |s\/@'bi/|aéldl a@@ﬁhb@dlybr antlgen

qQne or_tyv [
DA TR ereo b SHRaTGell s HEP LY PadpoHtags he Gctviy
of POGHF-H ROWhich cbmgris@eam@w%hbnnsbﬂdble Sumlaurﬁurhsﬁ bpadificansbinds

i_n _am no. aci i d conserva e 15 .
o s SR SHSERTBUNCE 1 BRURFANS st which one or
twb \aeHi P HOH resi s MEthCC DR FHE difiér fednt eenahihy acid iy sld@hinlie

am no acid, . for ubstituting Leucine with
COVQFH’W'”%?“I“QBI'%%E&@ ?\‘C?n ‘a further enbodiment of the

invention there is provided an antibody or antigen

bi nding fra n]pt t her eof conpri si CDRH3 and furfher
'”BBﬁ-ﬁFﬂng he tg? PrsERt igYersign thseradfarentesd eRyeasiessidues
ar€ R v subdBtuties. 2, CDRHL: SEQ ID. NO 3, CDRLI1:
SEQ ID. NO 4, CDRL2: SEQ ID. NO 7, and CDRL3: SEQ
ID. NO 6. In yet a further enbodi nent of the

In Enmget érﬁ?odnlﬂeﬁtﬁ)fith?e mwem}odeﬁbrars priotidb@ e fgt‘b@gtci;cr@ﬁIWQen
.DLNn n msnt t.her eo C an ur
DT e S wegrics B Al 21 T 508 Ry nDssdl CagH3
wrg@Rts%l vaﬁﬁﬁgﬂtlﬁé sé@enge s@@ﬁiltﬂilSE ||n ﬁ@l.Dll@D 1NOwhizh dﬁ@lﬁl;s é/;/EoQ
. .. . . O L. . , an
roxi Bl S SRS Breid GinaRbiBersta B cBmaus e be
cofrepparied dusitian WaSEaND.Noer efositieagrandasr ipdsitiofPRvhere the

first residue is position 1, W, and where the last residue, V, is in position 14).

In a further embodiment of the invention there is provided an antibody or antigen
binding fragment thereof which specifically binds IGF-1R and comprises a CDRH3
which is a variant of the sequence set forth in SEQ.I.D.NO:1 in which one or two

residues within said CDRH3 of said variant differs from the residue in the
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containing 1 or 2 amno acid substitutions. 30 In one
enbodi nent the anti body or antigen binding fragnent
w0 b@peofiepf the present i nventi on corrpri ses CBET/EBZOO$/059900
SEQ ID NO, 1
COFrGPRUINIRASHAN r'ﬁaﬁ?Qt'l%Nth Pb%éyb%tt“t%tqf §éﬁ Soft’trRﬂ)ﬁW@” 7, or
byfaf aAPseition BEK QﬁR a@ 96@31" drﬁ@%r biFaRiuBstRiiticrts? R 18 NG pokitRAT
CDR L2 of SEQ . In"yet a further enbodi nent
mWH%“H%?FﬂEﬂVmS% antlgen blndlng fragment thereof of
the present i nvention 35 conprises CDR H3 of SEQ ID
and CDR H1L of SEQ ID. NO 3. and CDR L2 of
'”SE@he'i‘Eﬁ“b‘P@“e?t of heNpVeHieo /lears ixeropesd Ep20BSHgoBoeN n
birded fﬂ?m@ﬂtﬂ‘ié}leéfﬁfﬂ‘r&hé?fcoﬁtlﬁﬂsﬁé BReBE m'oFé/&‘ﬁhé fbﬂot\lﬁh@rs@quénces
d an antibod ant i fragme

CRE? e FeLt i T Aot 8 e GRS o cHbe Sk BB Ner 2 GORLI

as@dfl outlin SERE 1D Q004 I CHRID hd8etfont incemgacw $; ad €ORH3 as
CDRH2: SEQ ID. NO CDRH3: SEQ I D,

SGR@‘?'QSE@aﬁﬂlNOS%Q ID. NO 4 CDRL2: SEQ ID. NO 7 10
In GRRedbodiRfent bhe Nrdseht ihertidRtoRe lor AIBROEH tHB WD RS of th@ antibody

i nvention there is provided an antibody or antjgen

o BRI G RGN RSP RU AR B ISeHARS 05 e R et out in

thé g"e:qubnEe@IMe&é’cSm/el B&éh \Qﬂ'é’ntSCDMWFPBorﬂb@seV&fd @MW affind &&d
sequences set forth above, 15 |In another enbodi nent of

re%'ﬂ'éesp‘f’@greﬂ'ﬂcfef Hom g %’ﬁ'”l.ot?é?tder epiguR P gadeRONEIRPIPgS N By the

se@ﬂéhc@qgtebjl sdcmgjta‘sn@gmh dnies 8QH reddueR nﬁf@%‘é ¢drgahalive
binds I1G-—-1 R a conprises a heav%c )ai n vari abl e

SUBBHHRT RS olor S’E@‘p'Pﬁw uting afany&lroRhgRIC aMap ﬁc'gé?rlaé‘o?”@mat've

hyd &IRbBic @mincEs, fblaaxaN@Ie &Jbsﬂfutlﬁ'g De@ine wita/alineabi BBleBcine.
domain of SEQ ID. NO 10 and a light 20 chain

vari abl e domain of SEQ ID. NGO 11, or a heavy chain
In i i leph @ mmd oﬂﬂteﬁi@ntlod meré\lgprdv?de@% éhtibb@)hbr &fligkn

vari abl e donai n of SEQ or heavy chain
binding tragrae Saipef ‘@fnpgﬁég qtﬁ“"?\ﬁi‘d ﬁlﬁth%%f’”éorlsﬁé Ht‘e ehaEore of

thymlb@%%eg@mﬂes cmfm&E@Ed ma N@Oz GBRHOT SBQhEAWD: BhEDRL1:
var iable domain of SEQ 15 and _a |ight chain

SERr!PaliPe 4 dbhErA %ﬁQéEQNq ES 'P\tbCDfé‘y3 259 1P- b ner

enbodi ment of the invention there is provided an

I sol ated heavy chain _ _ _ _ _
In yet a further embodiment of the invention there is provided an antibody or antigen

binding fragment thereof comprising CDRH3 and further comprises one or more of
the following sequences CDRH2: SEQ. ID. NO: 2, CDRH1: SEQ. ID. NO: 3, CDRLA1:
SEQ. ID. NO: 4, CDRL2: SEQ. ID. NO: 7, and CDRL3: SEQ. ID. NO: 6 wherein one
or more of the CDR’s may be replaced by a variant thereof, each variant CDR

containing 1 or 2 amino acid substitutions.

In one embodiment the antibody or antigen binding fragment thereof of the present
invention comprises CDR H3 of SEQ. ID. NO: 1 and CDR H1 of SEQ. ID. NO: 3. In a
further embodiment the antibody or antigen binding fragment thereof comprises
CDRH3 of SEQ ID NO: 1 and CDR L2 of SEQ. ID. NO: 7. In yet a further
embodiment the antibody or antigen binding fragment thereof of the present invention
comprises CDR H3 of SEQ. ID. NO: 1 and CDR H1 of SEQ. ID. NO: 3. and CDR L2
of SEQ. ID. NO: 7.
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vari abl e domai n of an anti body conprising SEQ I.D. NO
12, SEQI.D.NO 14 or SEQI.D.NO 15, for exanple it

weowpides SEQ 1.D.NO 12. 30 In anot her enbodPCERP200$/059900

the present invention there is %row ded an antibody or
'”éﬂ?ﬁhséﬁnB?qﬁ@PﬂbOfft?ea@fﬁé?ﬁt IRvFaH ey N eE it 9 \WqatAnCsrbedy or

anﬂQ&Ob@lmﬂg flagmeRethbiReAEdoRIIng #EHE ilveREbr@dRtied RdreiN@RmMY
i ght chain variabl e domains according to the

fuﬂfﬁﬁréﬁmpaﬁngér@sfequwwcﬁ)&%l n, wherein the antibody or
antigen bindi ng fragnment thereof is rat, nouse,
imate (e. cynonol gus, Ad Wrld rmnkey or Geat

C'S@'él Qh'@rrglf'? 335 I n anot her enbodi ment of the pr esent
chRMergEQNDL Re:-anti body or antigen binding fragnent

t hereof additionally binds primate IG--1 R, for
CRRHAPELN N OFBI'gus 8 WO 2009/ 016164 PCT/ EP2008/ 059900
COhRCAGF) NMONKeY4! GF-1 R I n anot her enbodi ment of the
[g esent invention there is provided an antibody or
CRRt7 gEH-BPntiPhg fragment thereof conprising one or
comr® gHq.tibenbokl owing COR s: 5 CDRH3 as set out in as
set out in SEQ ID NO 1, CDRH2 as set out in SEQ
ID. NO 2, CDRHl as set out in SEQ ID. NO 3, CDRL1
In %ﬁotﬁ@ﬁ erﬂ!ﬂédlﬂnenﬁﬁ@]e |h%ntNchéPe is &@Rldad @ﬁ aﬁﬁ%odyldr ahf'gen

as set out

blrlwrllng iﬁ%@m%me&@f "HT'CrhSFIﬁ‘}Wﬁﬁ”yfti'%qﬁe'ﬁ?r 1<R aF%PO’ER%ﬁ?ﬁI@%§ a

wHisHE@iI\&AgNte lof Plai S¥BEENs 3BE foRRAKovel0 | N one embodi nent
of the present invention the humani sed heavy chain

variable domain conprises the CDOR' s listed in SEQID

In NRbthdr smbbdifint cﬁmheasr@gém%vean@ﬁ m@eéns prG\BIERVEN $ntidaNy 6O
rgreater than 80% i dentit ramewor k regions, o

DB AT CEEdp e Mhiek PEs AU IND AR A ey ses 5

hebl@Bn 55 Varidble @sreaih @f SEQRID. NF98 id QF@ﬂtcﬂélnthﬁéble 98¥ain of
identity in the franework regl ons to the

SELdBpNGT 9seRFRY SHAINSRERRIDIPHANCT ShL I, JeT0 and 2 ign

ch@ﬁfﬂ@ﬁbﬁl@@bn@fn @fiEE@rlas ﬁ@t 1|1 ot Rd09 chéig vBh@Iﬂé‘U&ﬂﬁm of SEQ.
ht_chain vari ab in cor%ral ses

'DIE“ é%lal‘?']aéﬁ@qh@'”N@”aQ'e@qmaﬂm?fns 'QcE‘Qpﬂérora?nﬁ!‘?acYés&Da'”

vatis ERRalh &@E@ngngaana Bagh&PHin \féeuablbtowmam SBEQ. ID.
franmewor k regqi ons, reater_than 85% orlg%r eat er

N@htn 0oadirant ovdrigbley 'fgsﬁz‘éE%r'DgNé%\ﬂéranéﬁd 589N or
vaflasialdematresE@ B0 Ndemsi ty in the framework regions to
the human acceptor sequence in SEQID NO 60 In SEQ

ID NO 59 and SEQ ID NGO 60 the position of the CDR

In SA6HEN&ABodIRLRt dTeRinvditiod enett edlplayid&@an Ssoldtéd REWARBRIN
errbodl ment of the (E)r esent invention there is provided
Vaga Igﬁpp@w agrantibody comprising SEQ.1.D.NO: 12, SEQ.[.D.NO: 14 or

SEQ.I.D.NO: 15, for example it comprises SEQ.I.D.NO: 12.

In another embodiment of the present invention there is provided an antibody or
antigen binding fragment thereof comprising CDR’s according to the invention
described herein, or heavy or light chain variable domains according to the invention
described herein, wherein the antibody or antigen binding fragment thereof is rat,

mouse, primate (e.g. cynomolgus, Old World monkey or Great Ape) or human.

In another embodiment of the present invention the antibody or antigen binding

fragment thereof additionally binds primate IGF-1R, for example cynomolgus
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antigen binding fragnent thereof conprising CDR s
according to the invention described herein, or heavy

W@eoobjoghis4 chai n vari abl e domai ns accordi ng t o BEEEP2008/059900

i nvention described wherein the antibody further
MRCHIHE MBkew ! @8t ant regi on, which may be of 30 any
i sotype or subclass. In one enbodi nent the heavy chain
constant region is of the G i sotype, for exanp
In pgedher ergepdimegiced the @Gﬁer&r‘”‘@&g%ﬁ‘ﬁée iBthEpvidsyd any ?Pt'@ﬁ%y or
anag@ogma'agrrabmenfatﬁbréap@dnbrrss.dgg&b orlrﬂorewrerrtawu%%cbmé‘
[

resent invention there I s provi an ant

C%%H%@arsﬁboutﬁsaﬁ BPLONEIN $RRAP: BR- deSBRMBAS S5tpdiin Sgﬁ%/l ID.

N@om:rmsmngs aetccsmﬁrem uDegroa@ R 1tRakt biten seat ihady: 4,
as reduced. Al and/ or QEBenent activation

or

C%'?lf%e% Bt %w&ﬁ%ﬂ&r NR/5 Al WP 20BR L. 1D NO: 6 in the

cobtfeki ERZAARAORAABNorkORE erdtiple @8 RAHINERINed R RhiINRRYiY afitsddy.
constant region nmay conprise a naturally disabled
constant region of 1g& or g4 isotype or a mutated

In b8&ENBRBBIcRNbT the PredRdnt mEérﬂr%ﬁ kiesh@harfisdd RdHv@ chain varlable
nmodi fi cati ons are descri bed in EP0307434. One exarr?body

dogtrpperarises e SRRt listastin G Bt NOF Ard WiEhin 88 pagRRboran
fraPfsvdrk AEEN n%@%aﬁa‘ﬂ%a?ﬁ%% Eéntrt@%the&rdﬁh’émﬁk ré"gﬁﬁns brngreater than

anot her e of resent invention there

853t &igae@&erar@ra%q%b%weatse@ar éﬁﬁg of gregies thamase |0<5r9reater than
999 RIehiith @rithBerapievonb RIGRING tb iR umd P piod sﬁmbé f SEQaD

| east sonme effector function for exanple reinit is

Ngdﬁﬁble of sone ADCC and/or 10 CDC function. In one
enbodi ment of the present invention there is provided
an antlbodg conprrsrn a constant region or anti

In B GMRGIeRh AEARE PLIREREBYCTIRNARE Famanisetlt Sy variable

domnst:@ﬁrmgeegh@cmm If?shao&ﬁ@ﬂd ROk ¥-gowieds ah a:_'cebt(ﬁ anfr@édy
r.s

SEQ
fr%@WOIk B?V'%E"eérﬂ’ ”iarﬁ‘efioe/ofd 'iyérl‘w”k?%ﬁt”é‘?"r%k fegignspor %[ﬁ?'i%tha”
8596, 10 gPadfsrthdriO 0% NGr dreatbhBafPOBYE or §rebite® ¥ 8%, 0 greater than
rising a 15 constant region or antjg

ti body co
MW&PW& i 'ihSéﬁ‘Er?thf %@9&5‘18 QHIedHiman qge R@HS?%JGQC%&%%%?
Noegr) on conprising CDR s selected from CDRH1: SEQ |ID.
NO 3, CDRH2: SEQ ID. NO 2, CORH3: SEQ ID. NO 1,
CDRL1: SEQ ID. NO 4, CDRL2: SEQ ID. NO 7 and

In €85 NSESY ahdPSENID MO: 0he\Waksiibn bEtheBIIR 66¢I¥INGEERa been
constant region of 1gGl wild type, 1g& wld type,

depgies Ri1a@ S ype, 1gG4 wild type or enhanced versions 20
thereof. In one enbodiment of the present invention

In bh@th@ﬂémb@ﬂMeﬁlQmﬂﬁé §ﬂe§@1t&mﬁé@ﬂ§r’( ke |srpe@rum AN ardibbilgen

? b g fragnent t hereo ngs | i nke ) g a co stant
anfilgt B0 SRERER LatE) SERiES o B SgreaEinar'adpventor
deléamthyrelﬁ%r&@b%dorflrghﬂtﬂeﬁ:véna%le (ﬁﬂiﬂnsbér&}d&(ﬂn@fo tR8 invention
dep@‘,g@e% v@?errelg:t(r?eggrgﬁ)ﬁp)é urttpre c?r%pl)rflsle(s:% olo) stalnp regsgiotn,oWFlErB_may%e of
any isotype or subclass. In one embodiment the heavy chain constant region is of the
IgG isotype, for example 1gG1, 19G2, 1gG3, IgG4 or variants thereof. In one
embodiment the antibody is 1gG1.

In one embodiment of the present invention there is provided an antibody according
to the invention described herein and comprising a constant region such that the

antibody has reduced ADCC and/or complement activation or effector functionality. In
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whi ch specifically binds to IG-1 R or EGRF, for
exanple human IG~-1 R I n one enbodi nent of the
wW@e@senticd nvention there is provided an anti boRgT/BP2008/059900

antigen binding fragnent thereof according to the
O”ierWéfr‘anBﬁd'H@é‘&ﬁeﬁl@th@?%ﬂ ROV hedien g sPINBEEE BAatUGHIlY

disHDIR! dBAb@ht RQRnidf IdGBoMgaYYsdHR 6t LAGRITYGH Qﬁhé?tantsr!églﬁn
that the _antibody or antigen bindin fragrrent has

@W&UE?Q'%EIOSF'C?WéW%HeSqﬂB?d EERHIOL 434\ fPns @iaRlg
coltbpisNMRREBEIAMIRS 0P BlafinB 28686k sEPBositioVd®IRANY 237 (E@Sindex
bot h enhanced ADCC and CDC effector function.
nuBbeRRPles of suitable nodifications are described in
Shields et al. J. Biol. Chem (2001) 276:6591-6604,
Lazar et al. PNAS (2006) 35 103; 4005-4010 and
In 83@*7‘8'7@5@“"\V\BQW&*@RSB@SQ”%W&”WW@@@W“I " gody
acebian tBeky m@éntioheae@&rﬁ)%a %rélmmewlmetahﬁww i§ cRpabye ored

an anti body npri si ng heavy chai n constant region
legst same .egeﬁ%fuaatmd Of ‘?@@Pﬁé‘ﬁi"’h?ﬁ%} ibistcappble Rf pame | angjor
cBO 1WetigP 09 bR BAbAdiRfeht HRRO PRIsBREARMKAtIoA tHERA W), G:préhééd]an

constant region which specifically binds I
anikahFAENigHER canejani regiongranigen B'aewg HrIRRRY tg%rﬁof which is

Ilnhécﬂﬂ)l é"@orfsfaﬁlﬂ F&RJdn Whieh epdcifialy iRaP TGF3¢RqaRek'53m§lé hufBRIGF-

or variants thereof in which one or

1%?9%@%[& R en 0 pe NOh T eonerast ther st ianiaes 1 or 2

anam) a@id %Qb;dlttﬁt%‘ﬁb dumé omeim Efoﬁé)(ahﬁﬁ@ﬁ’rﬂﬁhﬂlﬁ)d?@@ﬂnbhﬁﬁ‘g BN
and conprisin heav chaln

COEBtﬁQ*t rgﬁ'tonroééﬂfdﬂ?”s%'&ddnﬁ fﬁ%&m?ﬂéh%{%?f "HB%B/'S "BFeda
re?bﬁ‘@bmgrléllﬁ@lgm sélétﬂé&%mmﬁnf@ma@ ﬂbf scchHz SEQ. ID.

unction co

NG IR G GrIPs Hon T RBL KR Reiprbor 4t AERCS: BT By NO: 7
anﬂ@RE?a @Cb }{D NO”QSaridcﬁFmdh fﬁrtﬁ@mlfnh;ﬁlsﬁg aCCosthist r@%oﬁ%ﬂgm

le an anti antl |nd|ng

W"tdrt&@‘?régﬁz Y"H@z Fyé’Sf '9@§ﬁ’iﬂ [ t¥péy dg%lf%‘"§¥>§’éloé8f‘€%l" A YRTSEHRHL:
th&e&. ID. 10 NO 3, CDRH2: SEQ ID. NO 2, CDRH3: SEQ
ID. NO 1, CDRL1: SEQ ID. NO 4, CDRL2: SEQ ID. NO
7 and CDRL3: SEQ ID. NGO 6 and conprising a nutated

In BRA e bR Mt 6ﬂtﬁ§§o?é’ébnf |ﬂ@érﬂ|6n $hlc95htll)6@§' c@rhﬁnsﬁarﬁg 4 bewhtarr
anti gen bi ndi ng fragnent her eof has en

regiph QEaHICH ANATLA Hieé%o‘ct"@ ki ip dnkspde a qoﬁ‘Sf@Hbreg'O”

speoinedly BRides t6h grévdh M&éﬁﬁ&eﬂté%é’lﬁdtélﬁfrorﬁ WS- 1R EBIFR) MER-2 or
are in one or nore of rpé{ﬁ)os,ltlons sel ected from 239,

HER3. Fan axarmele hittisPeciipallyrRidsaiHIRE-819f HERss Of (9 xaple

whitt&ecific8Ify Bisdd tREE-1FRESEBRE SfoPéxamiblé Abinan MUEAR. ons
are S239D and 1332E and A330L. In one enbodi nent the

anti body or antigen binding fragnent is nutated at

In léﬁ@ bfﬁb@ﬂ%en?@ﬂthé@f’es%ﬁﬂmvérﬂlbn e &0\553&95}1 antbolig 32 Bntigen
is nutated at three or |:ﬁﬁosulons

oinehe GR GRS G038 e B0 Cepgibed RaTait 8N8h30D
cotipfisds3Sidor mbreaniGtafiehdQh its h@a@%hﬁéon@fﬂﬁﬂﬁbg@rﬁucﬁfthdt i

esent invention there is provided an antibod
an’t:)b y or antigen binding fragment has enhanced effector function. I-%r example,

wherein it has enhanced ADCC or enhanced CDC or wherein it has both enhanced
ADCC and CDC effector function. Examples of suitable modifications are described
in Shields et al. J. Biol. Chem (2001) 276:6591-6604, Lazar et al. PNAS (2006)
103:4005-4010 and US6737056, WO2004063351 and WO2004029207.

In one embodiment of the present invention there is provided an antibody comprising

a heavy chain constant region or antigen binding fragment thereof which is linked to

10
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conprising a heavy chain constant region or antigen
bi ndi ng fragnent thereof which is linked to a heavy
weba@pniaenst ant regi on according to the i nventPGIEP2008/059900
descri bed herein 25 and cogPr|S|ng a_constant region

a heavy chaip cePYantrRgieR idh speeinically SiEds| BFNG: Ty £xamere fetaegn
IGFOIR. NBe Hbodyir HGebiRdiAg fraginehaeyreef m@fﬂbbrﬂﬁf‘sebCDFU Mot

fragrrent conprising the variable domains of SEQ I
Shie | Moaﬂd)ri"ﬁd?r]t%thﬂ@"f Ewhigly@bher W ane Reidrgsidyes wihin

C@R@I%lﬁ&ﬂ%ﬁfﬁb dnfBb 861d &siGRls iPtHe ddﬂre@&%dn@ D¥ditiocR4n SEQ ID.
SEQ ID NGO 66, for exanple an antibody conpri sing

N@ehand CHBPTISINGh B YR ed F%’V&Ha'ﬁrcoﬁﬁt?Pb’éﬁ'oﬁlng“ Higt the antlbody
or ah BgETERRdIRG frhfrReRQherabi 13 érﬁahéé’%}(&ﬁédcﬁ f@ch&@&&mﬁé?@d o wild

constant regi on _conpri sing NO
tynes FonexaseRis-| a4 MdPoduor ‘Wi'gﬁn Plﬁ‘ t”ﬁé’faggl?ﬁbw‘le@ﬁt’vh&f‘ SPﬁ@f'C3”y

b.rmsa@GmR bmsmmgaomtm%m&@ 1D NG: defbr aRarAPik iaR@fYibody or
npri si n? heavy chai n constant region or anti

a”BQ‘?beP'H@'”E ré‘g'i‘i‘@ﬂftth?'i?@f eIPPIRHNCHPRS seleviasdrare CHRE gﬁEQ ID.

NOIRICDRIONBERL DI RO: ONCBRAG! SEQJID. NO:MNEDRIMEBERQRID. NO: 4,
descri bed _herein and congrl Si n&(s heavy chai n const ant

CIR: B8P sHPe ¢ ead GaRdmy REs & atd FMEsH e d
he@Wjciﬁﬁr@cbr@tarﬁ@gl@rﬁsudch%atﬁtﬁélﬁﬁﬂlt%dy@thﬁ!}é‘ﬁ)bnﬂfn%\fﬁégr@@rﬂ

bi ndi ng fragment t hereof conprising the varia

thefsiasC PN ectyr (RctiquceReereeEs Visl ee- 16 t oget her

In Whé BribBeinkk@avhthe fb?és@nﬂﬁ?éﬁt@ﬁtsdcﬂgmﬂﬁtlcﬁh% a‘i@tn élnb (Wﬁlore of
2009/ 016164 PCT/ EP2008/ 059900 _ out in q NGO, or
eah@qsgt@ﬁs |n other

positiens geIRgtPd BBM 438 34 @RHPY EFC hinPT HEFIUNA

IgBi EXdragee st ditBSIéfhﬁlft Wé 3129@3 SFEAIPENAY ABBOL. |
9 .guﬂ*;rg@No r?% andS SEQ X A In one enbodi nent "

O”Sfe”ﬂtl?é* '“B‘?rgéréen?”tibﬁ(?léﬁ’f ?Qﬂge{‘ I?é}dé‘qféagﬁeé\tn'%%'taéﬁd amasisay

230QMAr33ei a8 exanhe @20 kay %w%r@lﬁhmbﬁgl i9 n@4te @At thgeNor
bmdmgfrag(ﬁrrent thereof which is |inked to a _heav

MIRARCATIETHER ] Feyi<on 288 P @AY Jof REMRIG ATOBrPNd 15328

ande3oi bed herein which conprises a heavy chain
constant region with an altered gl ycosylation profile
such that the antibody or antigen binding fragnent

In bh6thePEMPESmeRhsIEE preSédtesledtior ﬂh@ﬁé is Povided eﬁpéntlbody

exanpl e, wherein it has enhanced or_ enhanced

COH}F’”Wﬁ@raéleﬁVY Ph‘H%‘&O”%%ﬁtﬁe%ﬂrlHQh%@eﬁxﬁtﬁém&rf@g@‘[% g‘lefeélf%‘n‘c“

is finke@tth @meatnX sHEM @(Sns‘ﬂint%Qlé@@&c@rduﬁ@?tdlﬁélQ{vﬁﬂﬂlcﬁﬁdés@rlbed herein
produce anti bodies with an altered g? %%atl on

a”ﬁﬂ@fﬂﬁ“é‘”ﬁ@é"”ﬁ*@&k@ﬂl&@&eleﬁte\ﬂafmﬁt?ﬁ B MeAg and
SEQD. mwﬁ%xaﬂqﬁleléh é?ﬂi%o%ﬁéﬂt@@ﬂbln@fngtfl‘h@nférne&ﬁﬁﬁ)rlsmg the

invention there is provided _an conpr,

VaFgRlG {ORRHISPT O6{Rs TP F‘é@'i‘%'f@r'[)d}‘]% bfewgsﬁhﬁawﬁ@the heavy

chbina@rBaht legpherfsenbitih SE® ID MEeg bIoSEQ DAY 66C fitieRample an
constant reqgion according to the invention descrlbed

an{Bea GPMBRISEN a Bty ohP £PTaB; FES PLRItEeR biidipd et e
thé\ﬁﬁﬁﬁhlblﬂé lihk&d toTémea'suytdhbmdmn%nﬁ@giog%emphsmgl@E@ ID NO: 14,
A TR 5% R SO i s e s vrton
thér@S&t Blé@RleWiah RintibddyRohfpriding fatrieal/y emaih BenaamtRegion or antigen
binding fragment thereof which is linked to a heavy chain constant region according
to the invention described herein and comprising a heavy chain constant region
selected from those set out in SEQ ID NO: 64 and SEQ ID. NO: 66, for example
antibody or antigen binding fragment thereof comprising the variable domains of SEQ
ID NO: 14 and SEQ ID NO: 16 together with the heavy chain constant region as set

11
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acid residues in the corresponding position in SEQ
ID. NO 1 and conprising a heavy chain constant
WO 2@oom1ed th an altered gl ycosyl ation profil e BUYAP100&059900
the _antibody or__antigen binding fragnent has enhanced
OUbF e o NQi it ar GiF Qe cé%ﬁ?@@mﬁ'%av\ﬁﬂ%quyﬁéan%nﬁmdmg
fraR PR recBo@plidiMPSFQAD NO 140SERIDWONYs BRGSEFEND NO: 64.
thereof which specifically binds 1G-1 R for exanple
human 1G--1 R conprising COR H3 of SEQ ID. NO 1, for
exanpl e an anti body or antigen binding fragnment
thereof conprising CDR s selected from CDRHL: SEQ
In ppe eed @en&gﬁfn@ pr@g@ my@tlom@erg is propifed a@g@lquwcom@ﬂsmg
a Heavy CRih EonstER2 regibh o%tlg‘én A fragpat tHéRaomelchﬂs fﬁﬁldad to

CDRL3; SEQ I D. y 6 and 30 canpri sing eavy chain
a heaY¥ChaIn CORYIARITERPR ﬁC%d'agtt%W@d”\@”y%g?M'P%Herﬁrfb‘ﬁ’h'Pfé
coﬁwlbes 5 Rahvyt dhRiredtnsadiegin VAt ArdSiteréd quwsglafhbﬂgrmiret such

has enhanced effector funct| on when npared to wld

thatybeantiiedy qeapiiasadinabi rageent eseRfinGs eﬁpweﬂé@eﬁtﬁr function.

Fcﬁ@ké@@l@)’wﬁér@mf s &fha\ﬁt@fRDOCtdi%nhaﬁde@ CBO o@ﬁvhéﬁéﬁﬂﬁﬁas
mannose in sajd antib preparation is

bqt%%@“anp%ﬁ* ARCENHIECPE effecf?r n&POﬂ &Xa8mpigs of §U't?'b63 3 or
métﬁ§§oléﬁleé ® Hodicd éhﬁlbd)(ﬁééﬁwmli ah Sltéed g@c@éylét%ﬁ%r@fﬂe b
or less, or is or less or is 0.1:3 or

deﬁ%%@d i NVRRO3QA B M&%O%Héﬁﬁq%%‘?ﬂ?&ﬁé%%r ation 12 WO
2009/ 016164 PCT/ EP2008/ 059900 contains negligi bl e or

no bound fucose. I n another enbodi nent of the present
InoR¢ EMPPEiNanh et the PEESSPYRIUIgN dhera st PreYESd ap P@W&PPB\Q”S'”Q

a I§HVP lchaih %@nﬁanﬂag.bh@dynwenamdu d?ﬁélﬂltmﬂeéffvﬂ@éfﬁﬁﬂmked to
t her eof congrl Si n% the vari abl e domai ns of SEQ
e N@CC

a hggvy £haig eqn ofgingto @E@Y%t'we$ﬁ'bﬁﬁaer§wh@‘

spbicali§ by I@FEITR?M} éxbﬁlpreawnﬁbrpfbﬁ moﬁ% érﬁlbmmgéﬁ
sai d anti bod aration is :3 or_|ess

bindingrremend t r‘?‘?ff:m cqgyise (R f'@ Qﬁ Sg*O:% I3 NPed gr yﬁrlalngs
th&e5f iR whidh drﬁé&ﬁ t\% ahﬁnclpa(ﬂd %Sﬂfu_eb Q&ﬁanEDR$-I3CHn$er3ro@rf the amlno
or is or. |l ess or ne

aC&w“Sé'HPﬁ%thh? ﬁ%”%srﬁ’f’f‘%ﬂ?o?ﬂ‘%'&rsaﬁ@ dF? E'Qnﬂ é‘l”ﬁ§°mp”s'”9 a

heaegabheah Bbestat réflorPRMEn fau!@f@a Qlycodyiation 6rte SidhoEbnBAat
the present 1 nvention there is grow ded an anti bod g/red

of
a”EB?ﬂi’r(Prﬁr‘H@e” bindiag 1 90RAT hascshenshit cffastnr nchen WAen gemP
tom”aqi}ygég fragrrent thereof which is linked to a heavy
chai n const ant aﬂon accor di ng to the inventio

F O EXeTPigea REIOMK ST LRN CisbisH Tens tharealpiten raggiicaly binds

IGF bR, RorcexaRfpR i urh £OIGH 1 R EmPRsiag CBIREH3 gt $EQSID. NGO for
rofl |l e 15 such that the anti bod\t/mor anti en bi ndi n

eXPF‘Q!ﬁ%h@”"W&QV ehPrivER &ngiadtadgient é?qféﬂmp $igg %ﬁ?q%‘:ted

frof ED&RHY : BEQN 3. NDE3, TDRWY: esm IDhﬁOf ol CORHBESEQNM. INTSL,,
enhanced ADCC or_enhanced for exanple wherein it

P B NOeoR RS o NG: 7'ant BT SEQMIS 6 and

comprising a heavy chain constant region with an altered glycosylation profile such
that the antibody or antigen binding fragment has enhanced effector function when

compared to wild type.

In one embodiment the invention provides an antibody preparation wherein the ratio
of fucose to mannose in said antibody preparation is 0.8:3 or less, for example is
0.7:3 orless, oris 0.6:3 or less or is 0.5:3 or less or is 0.4:3 or less or is 0.3:3 or less,

oris 0.2:3 or less oris 0.1:3 or less. In one embodiment the antibody preparation
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In one enbodi nent of the invention anti body
preparation conprising antibodies 20 which conprise an
W(i)mummgbéobul in heavy chain constant regi on, OPCHRPi0g&H59900
ding fragnents thereof which are linked to an
COT‘WF'@B@IQWOWQHWJ‘@H%‘?n constant regi on wherein
sai d i mmunogl obul i n heavy chai n constant region
confers an effector function to the antibody or

I ARG RFMBRHAERIP T eapivaef INveRHOMINSFRS Preaded ao{h?r?t!%@l)ﬂ/ or

pr@ﬁﬁrbﬂﬁfbd?hd?@ln@@hnfdrﬁgﬂa%nér a?ﬁ@@rh f)lh@iﬂb'fﬂégﬁieﬂfjtﬁeﬁééf domprising
gr ow h factor recepto

the MRRANSTIIBRINS AT $EEVY NGz 4@@0?%@ éﬁ’i{“q ééu%ﬁ%'%@aﬂ‘éé”d

SE® IBNJ: @8%ihd vHRAsH tHeRGo offiBodtas ndhndbé B €64 antibody
gl ycosyl ation profile such that the ratio of fucose to

PreRefplingds 053 o1 Igss; Tefexprple is §-4h at 1682 A IsShBis dgpsar is 0513

or f¥si B R0 . biznstidrg dr L@ Yr |é@80.a|§ oendanesslor |§f0fﬁ§bpress In
function in conparison with an equivalent antib 1{.‘@

O”Erﬁm%gﬁ“?ﬂtﬁrb‘? W@j'bofj)‘ B@?@Fﬂt'owcf’wa@ﬁ ”PH‘#HM%QI’ B® b
chai n constant region | acking said nutations 30 and
altered glycosylation profjile. The altered

In gng eBOPHIERENAT (e BrgSeat igyendian despds peYged g aplirody icgmpriging

a ny%hé‘-@%@ﬁﬂﬁ@tﬂ*@@ioﬁﬁ)r §@ﬁgénlm~§>méggwbém Itwbr&ﬁawcrpmhv&bd to
mut at | ons. e such anti dies or anti

Xa
a rﬂﬁarYM ICH@'nFPBﬁﬁ%trf?g'og ﬁg%qrfilpgéq the ipyengon egscribed heqeg}whlch
Q@é £ nfidred h&sdy chalk @h@taﬁpf@fdn%d%It@?eooélyc%gﬂatlérpproﬂle

for exa l'e 35 an anti or antlgen bi ndi n
SUP'P H@%Hlﬂ andigapr ¢ sﬁﬂ’ﬁ'@%@ﬁd%‘gé@ggﬁ‘gﬁe% sHlRnegsRRisctor dgnstion,

fol dani¥ié wBerefdlRiEs or@l-:& mér@ of N@ foli’oW| flon'%EQmeln@ed NBcc
1, CDRL1: SEQ I D 7 and

OFGDW@ed% fPrtﬁxaNEB'e Wh%rf%" '&B%‘?”@@C%d ﬁ@%“?@@@/ 016164
PCT/ EP2008/ 059900 nut at ed heavy chai n constant region
and have an altered cosyl ation profile such  that

In PRG egbeAiRsdy ofotheérmeng@ﬁarmbﬁay H@p\a@é@ﬁéﬂ’iﬂpﬂ%%g anfPeAicad

wiedH eshstiseldanmmiuPBglobaiin h(—@(@&”ﬁélﬁ cBhtintaBgibR.astiz@Sgd binding
antlgen bi ndi n fra ment s H’@% rr(Frlse the vari abl e

fraggisarmEerser wrigh prs INded 1an Ighyligeeavschan egasfanb
re@i& \Aihére%néﬁa@ﬁﬁ}nh%dl@uhﬁ héﬁvy éH’élrpé&sﬁdiﬁi Fe gRSHOGSNSTS B effector

he nutations are in one or nore of positions selected
fUI?thSPntO Brggntibady oiptigahbipfigeipamspt, R W@&[ﬁ'%%'%ﬁﬁt'mdy or

anfl§&t bineiRg fﬂa@m@hhﬁfeoiﬂ@ | i @SgrohIEBbE& ceBtbr St WRGER
nut ations are 39D and 1332E and A330L.. I n one

W?EWP“'ﬂrh'ée% CHANIRBEHINEHBP IsMHEeY iBh saght positions

and@ s QR Merednyly e Matidrstomme sﬁ&ﬁiﬂﬁefﬂfe rbite6EaEosehb Ghanhsse is
linked to a constant region has a nutation at 239 and

08351 lasg 50 dhad s @%@%@@%&96&%@9@9 HAIMGPE Asranegpranced

effeBIFPfung Sorl M todbipaRsoralitt & e@umlemmbmﬁdrtam%& -5iRtiagt ed
from 239 and 332 and 330, for example S239D and 1 32E

fragRipnhgHpan '@@UP?Q'W”@%M?%?OQSF%“ Fegiolapfing srig suitgtions

andetB RRIe Yy dds Padich @rﬁﬁlb bﬂﬁb’alﬁ&ﬁ@l?@dsly@ﬂom §rof|Q} & sgldcﬁntlbody
| ess, for exanple ess, or is 0.6:3

pr@;&’gthprls net e sngnqeég§algr1m|”r§|noglobulln heavy chain mutatlons

For example, such antibodies or antigen binding fragments specifically bind IGF-1R,
for example human IGF-1R and comprise CDR H3 of SEQ. ID. NO: 1, for example
an antibody or antigen binding fragment comprising CDR’s selected from CDRH1:
SEQ. ID. NO: 3, CDRH2: SEQ. ID. NO: 2, CDRH3: SEQ. ID. NO: 1, CDRL1: SEQ.
ID. NO: 4, CDRL2: SEQ. ID. NO: 7 and CDRL3: SEQ. ID. NO: 6 and comprise a
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0.4:3 or less or is 0.3:3 or less, or is 0.2:3 or |less

or is 0.1:3 or less. In one enbodi nent the anti body
w@e@pat@ss on contai ns negligible or no bound fRCHBR2008/059900

20 I n one enbodi nent of the present invention there is

mpiedingaw afimpensRiyedieihnd %@Vﬁga” glterrebglycasiiatien profile such

th&QRS hatbody 08 bmg;earb.m%m@gmm heé Behdricad @eatof ﬂﬁét&iﬁf For
which is [ink eavy chai n constant region

eXé@@@r%%CHg"”E P digeOri 3ligeh P'BH'”Q@@SF‘PB%“%?%W{' he yariable
doRRITRY oI D NO: ABeh GHEMYNOE Mg bNSEQNDINGDL 14 && 9PQfIONO:
exarrpl e wherein it conprises 25 at |east one CH2
16gonai n froml1gG3 such that the anti body or antigen
b|nd|ng fragment has enhanced effector function, for
npl e wherein it has one or nore of the foIIovvln

In P[]?l ét‘?fb‘?{ﬁboﬁfﬁﬁa‘hHl@d“N@E@%ﬁreéhﬂ%%@ao@ﬂﬁpo%?”se%@é‘?{ﬁ%ﬁom

23%@3285@ 830 (14@9), emharéaeﬁa@m%snﬁag irERAEMYE ibdtPpes. Examples
anti body or antigen blndlg%% QSii_Igmant may conprise one

of gpffabi, wHiations 8ie S ARe aRpodiment B
antiB&®; coptbrisihgda ddhstdneFegRINSIENEBEH biRfling B gMERSRBleof WhICh is

i nvention there is provided an anti bod nprisin

inkeshipy? ST EXSHRA BARa UEATER 26235 G wieNamAly S259D and

|3£zr@gmﬁhertrh@; Ssthpridi rlitatidr® dt it dr indrepBARRVY sElaiel from
const ant \%%I on accordin g to the invention descri bed

2RI 325 IROCIRT BXAPRIE 2398 st 4P ek 2Bh A3eH-maer i ¢
heavy chai n const ant reglon for exanple wherein it
conprises at |east one domain fromI|gG3 and one .

In epe egvReiMent HEatie @féi’dcc&ﬁ‘?éi? SMWNPHR N s antiRody BIeRATRIAR &S

0.928@r MssBF Exditpials @NS crlesBOsH i§ 0BBosiebL61tied.5:44r MER or is
2009/ 016164 PCT/ EP2008/ 059900 from 239 and 332 and

0.539r les8 or a0 lasheotiP £i 3 e/esSeds 8r et 8th- 11 876 S239D

enﬁf&hmérﬁ%?&arﬂfb@dﬁ@&%brailbﬁ Rohtmb nehRyiee bt REdyuttPlicose.
enhanced effector function, for exanple wherein it
has one or nore of the fol I ow ng functions, enhanced
ADCC or enhanced CDC, for exan‘pl e wherein it has
enhanced ADCC and enhanced one 5 enbodi nent

In oRg eF@@ﬂ'”@%"%ﬁ&f%eHH&V?'ﬁ'@” ﬁ'?ﬁ“aﬂ% Qfﬁ%‘d%‘é 30 BNtdY £8EPESINg

a rhézavg)r&ﬂauarasbﬁﬁbme ioRfor bmﬁgeﬂrtﬁﬁmgfragw&ﬂ&héa@oﬁvhﬁ&ﬁslnﬁked to
nprisin

ro an anti body
@%%108?.'9 CP@@?'&W*%‘P” éﬁ?qrﬁ@ﬂ tQf dmf?gﬁ‘t'?’? 9@%’% HFd f‘ﬁr@frle‘ﬁtF'Ch
copirieés & shihidekeHedwy chain@a¥tanERgion 608 Wh@r@irﬂﬂcorgprlses

accordlngzto the invention descri bed herein which

at (G5%h PP &5 2 JoBR MR 1 ¢C HahaHEP ANEROGY A APIEaRIRINAind

fraijfhent h&s &thaBkbyd 8fadt@tfifdlion PoPéxdntpls Wabrdinidhad b@e beaY% of
chain constant reglon coqgrlses at | east one

th%lBWﬁYVWQ fanGIRNS. GRBanGsd AfteC erenksicad ¥ 5% don qx@@P'ea\H'ae%Wdt
haéltinBAndeASC BOC af dredxa@shpleathy @asd dtdr @HtlanQflhdhﬁ? fHghedthady

the ratig of fucose to_mannose is 0.8: ess so
coppsige 08g CHZHamai HYMJeCa Rt P@}Q@h@ﬁ BANAPS MY PRETAM 1923 an

enhanced effector function in

In a further embodiment of the present invention there is provided an antibody
comprising a heavy chain constant region or antigen binding fragment thereof which
is linked to a heavy chain constant region according to the invention described herein
which comprises a mutated and chimaeric heavy chain constant region for example
wherein it comprises at least one CH2 domain from IgG3 and one CH2 domain from

IgG1 wherein the IgG1 CH2 domain has one or more mutations at positions selected
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15 conparison with an equival ent anti body or

anti gen-binding fragnent with an i mmunogl obulin heavy
W@ b@v1aenst ant regi on | acking said nutati ons BGIIEP2008/059900

altered | ation profile, such that the antibody
e 251G RIP Wi o P 1o A Pt i e ted FRRLAS0D and

1332m8ehd AB30LF éUcth@iﬂFﬁl% Sntidogy ﬂh@ehﬁan'&é& eﬂékﬂoﬁﬁnéf@hefoﬂéxample
the following functions, enhanced ADCC or enhance

whersin ithgs oag Qhp1oEe Ghibe &llgWing THalioapRhareed &@Cﬁlﬁ:@”%ﬂfed
CBONBneginSi&Wherdimit Afs éﬁﬁeﬁﬂ\%@@hﬂ(ﬁ) @r@é’rﬁaﬁ@éﬂ cblee. Inone

ant i body or antlgen bi ndi ng fragnent _has at | east one
emipdgnepheligrd; Hademan hasdde my IoAR &9 AT B3€Enst ant
domain fromlgGl wherein both |gG CH2 domains are

mutated in accordance with the limtations described
In pag embodiment af the eresepbiayeRtieD tQﬁreﬂ%@olﬁ'P%% anentikady seMeHsing

a ¥ Rhkid c@hﬁamdﬁgloa@r aﬁﬁgehmlwﬁ@ﬁ@ﬂ it ofGRHIGH ik FhI to
an anti body npri si ng heavy chal n constant region

a r(b‘?avéiﬁf‘?'ﬁ é‘ﬁ”ﬂ?'ﬂ\tdﬁﬂ'ﬁn aP?%{ﬁ'ﬁ@rtR thleH'é\feé‘BP” dpsariRed Qewearhvx'@eh
cohibn@ei@@M)rha%hé\h@a\@mﬁtrﬁéﬂnsfaﬁgie@rbn%ﬂidcdh &@P@U@?&%yl@tuo@o
mut at ed and chi maeric heavy chain constant regio

profie peththaking NSAY By CHsEshreindPiRises Al 'ﬁﬁﬁté}”é&Hz domain
frcgrh W@éneoom a@ifnblner&md@ﬁahatana h\mlcﬂfﬁds@ﬂé{te%d

ragnent has enhanced effect
9'%9%?%'%}10“?'6 rsu%fk%\“ﬁbihé rareefdiepsetio maangsfeis O 3 Hbleés 8¢ that
satohﬁntfo@W evdriigeh Bﬂ@tﬂgqm‘@meﬁﬂhﬁlﬁgmﬂa@@ effe @G TARGRA in
In one enbodinent the nmutations are sel ected

Coff}p@H??Jb‘é’i”t P'Ebﬁ%“'%@”tﬁab%é’zoré}ﬁ‘ag%b'”dwarfraSG‘e@B(‘é{%Pfé t he
.mmunaglb@m mara@y @ﬁéuﬁ@b@aarﬁtrr PRy a8d Mddidnsaind oML .

In a further enbod the heavy chajn const ant
9lycegy BliP Ry RE ek that thee%%ttboé)ﬁ er @1@98 SHing fragmsnt havss

enﬂﬁﬁ’cé@i"@fe@ﬁﬁ futhehdn, forf dxaMpledidlereinnt RSO R OsrEBAthet iBiWINgG
eav%/ chain 15 WO 2009/ 016164 PCT/ EP2008/ 059900

funRliRes: S anesyi AnC h&s eahanget &R4d e SXeBiR WeeTsh 'brﬁﬁ‘?rlh@”ced

A@@@Iéntjléahartd@g o'[mq;o of fucose to mannose is 0.8:3 or
ss so that said anti body or anti gqen bi ndi ngrgfra ment

In ﬁﬁ@'tﬁﬁﬁ‘at'\@nﬁ”ﬁﬁ%’ﬁe%tftf‘%@f‘ dy PhEPTIEA QInAiRG KRR eRst

on@Ng&y @HQedlcﬁ‘ﬁHln @ﬁ@a?l@hﬁ&ﬁé'f@a%ﬂ&héﬂ@gdns@ént domain from IgG1
ant.i %en bi_nd |n fragnment thereof with

Wherﬁ?fﬂ S '89&"'% e a%@ﬂ?t%'ﬁﬁcﬁ?ffja”@ ‘P"é’g?hSrﬁ'”l'téEW%g
deSaiistdgrahl ons and altered gl ycosylation profile. In
one enbodi nent of the present invention there is

provided a reconbi nant transforned, transfected or
transduced host cell conprising at | east one
ression cassette, for ex | e where the ex ression

e
In 88§§€1b98'”1%‘ﬁﬁfrtf‘§ eLesgnHBYSMige It B isRroYiged Ar 8o t}?&yé)reparatlon

coltfpi¥g Ghainab&d @rmpﬁi@tngmﬁéev%haﬁtcbgﬁantbe@ah B8 atigRd BRiting
t hereof acco the i nvention descrlbed herein

fraé’ﬁ‘t?”f thered Wh%ﬁ%ﬁﬁ@géo 4 NGAYY A etsiald reby Al cgmprises a

mutated and chimaeric heavy chain constant region wherein said antibody
preparation has an altered glycosylation profile such that the antibody or antigen
binding fragment has enhanced effector function, for example wherein it has one or
more of the following functions, enhanced ADCC or enhanced CDC. In one
embodiment the mutations are selected from positions 239 and 332 and 330, for
example the mutations are selected from S239D and I332E and A330L. In a further
embodiment the heavy chain constant region comprises at least one CH2 domain

from IgG3 and one Ch2 domain from IgG1. In one embodiment the heavy chain
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light chain of a antibody or antigen binding fragnent

t hereof according to the invention described herein
w@eoopMaeried t here are two expressi on cassettes aPCI/EP208/059900

1St encodes the light chain and the second encodes
coppiantyedipy h@ﬁéf‘r@'te'ieérg'@%ﬂ%‘l'%‘ Rrafilg sughbabibs gl heiiucasgdo

maAoBé iLX BI3as B 0aRSSRId stiBedPs Stiged bRalngTkighRat hé’@an
encod;qﬁ% heavy chai n of an anti body conprising

enfaneadaritectos insHobin ceRtrageen withan ﬁ@“"f’?'ﬁ’@tr{’é’ﬁtCh'm%F@d‘ft'bOdy

or Whtigdh-bifdihy FEEMAehttherebPRH 8MImhedibuds 6e&E dhairt onkht
inventjion described herein and further conprises a

re%'@%!?ﬁlﬂ'”@%@é’ﬂ?tét'@tﬁﬁﬂd %ﬁef?@ Qiy%’éb"%%w@ﬁl?r de encoding
a light chain of an antibody conprising a constant
region or antigen binding 20 fragnment thereof which is

In IOP?I rERodigest e@ggtp&??@”F 'Qﬂ?rﬁ'ﬁ” é%%l‘sdﬁ’rﬁb‘d?%atr $ROMBINANt i on

trafSRFhE D aFNBRERIIDr frahs®X6aHPbSEt deombfisihg 8KIBESTHe @pression
cassette conprises a polynucleotjde encoding a heay

cagsRiten o5 SxaBpledWheTEHISEXRres PN fasseliConaprses ArRoacieot
en@bditEhebld cHYih offah &Mtibaiidbr érﬁgeﬁ@ndﬁ@; fddfhedt SREAdccording

expr essj on cassette ri sing ynucl eot | de
to Bicipurniign depsringe herpin ﬁ”‘ggirt@@f @HWW%W?;@Q”UF'W“%”C@Q'”Q a
ligRt chafPof2EStibb&y oMNEAitige binkith gﬁ%hféﬂ[ tHRPdyp dbetraihg @f thehe

invention there is provided a stably transformed host .
inygafipn é%%ﬁS'PP%f‘ﬁr&”hor\)’éf&r %Fheé%ﬁi?rt}"@u‘%’fareéﬁ@” GPSSRYeR and the 1

en@&ﬂ)ésetﬁélh@rﬁt HARHRIAUHRS sEEHRARNBEded th BAXY sHam. Foﬁébdz(nﬂﬂe f
ght chain of the antibod %‘?jtef npri sing a constant

O”Pé?gﬁ“tlﬂﬁ“r@)‘?”térﬁﬁ WSt PHESSEN S GOFHHIERS 4 PRV EEOLSi eogoTigg a

helalyKiedin bParfaday a&hPm@g QBOI%Earﬂeégibh beshtigeR blidihg fFQment
I e such host cells ma nprise a first vector

th%rﬁefg‘gh'ﬁ@'st'ﬁéeq’ fogthons{ank ol %chrdé@:@ﬁﬁe {eeptin dasedRficg

heﬁ'élﬁ ah@ a\hef Bérh Priseb & seR¥RdTBAR et @oﬁblréiﬂ'i\?oé( @Qgﬁuclecﬂﬂé()des
eavy chain sel ected from SEQ

I D
enesingd gt ey o o Resy G5 RIR G2 SN sl sntoen Binding

fragﬁmdtrﬁgeoavdhioﬁhé likkeaitd afc@hstam&ggibﬁ at&®dih @htheGhdinfio®f
5 C%ID NO. . I.n anot her enbodi nent of the present

deserRGFNeETN {HE¥BMPY 13 HAt BXRICIIALASSERF FOMATEHA
po%@&é@ti«ﬁe]&ﬂzo&%/aﬁﬁ%o Sﬁeﬂﬁg&ﬁ&ed%ﬁﬂ&%n@ 1N® tbesEQ. ID. NO:

i nventi on descr rein wherein the cel is

eSS dbi O %Pr é&%@n‘&? N Erandghgecope |eXPr§S%%%ﬁSiGHﬁ
cofrpRiBiRG @Spofnusleeideced dodingREjht Erdini e SiiDrem SESAD. RO: B2 or

another enbodlnent of the present invention there is
S%Q Pi MQ4%% met hod for the production of an anti body

conprising a constant region or antigen binding
fra%nent t hereof which is linked to a constant re ion

In zpeBPUPRBedHertR thepyprtionihere it piokidad arstaty angireigd host
cellebi ﬁsﬁ@ﬁ'ﬂébt@ﬁ‘@orﬁ@% ﬁi}(ﬁ’@ Sfmérdleikprels5ion dadkeitbs ERdddiriga
a culture nedia, for anpl e serum free culture

heguy chgin and/or a Ilght chain of the antibody comprising a constant region or
antigen binding fragment thereof which is linked to a constant region as described
herein. For example such host cells may comprise a first vector encoding the light
chain and a second vector encoding the heavy chain, for example the first vector
encodes a heavy chain selected from SEQ. ID. NO: 37, SEQ. ID. NO: 38 or SEQ. ID.
NO: 68 and a second vector encoding a light chain for example the light chain of

SEQ ID NO: 39.
In another embodiment of the present invention there is provided a host cell
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10 I n anot her enbodi nent of the present invention

there is provided a nethod according to the invention
wa@le®enidietd herein wherein said antibody is furB¢EBEEP2008/059900

purified to at |east 95% or %reater (e.qg. 98% or
acgprdinade fhenyention gseetber heesin whaiein Hhe ¢!l t?o‘?#ikﬁ'i'yﬁp?]dor
exaRMplEWhdre @R 6dili§ HaghrBRRhaExakepléordieh kel livsEhashideoHodr

the present invention there is provided a

armaceutical conposition conprising an anti body

conprising a constant region or antigen binding

fra%nent thereof which is |linked to a constant region

In geeihrueRBedimen R theReaenton entes berpis Praddesd HmgHpddor the
pr@cﬁlﬁ:‘hﬂﬁ@ﬁéﬂ érﬁiﬂoh c@ﬁﬁr%?ﬁ@@b@nﬁ@{trré@én o?&’ntig@n BRtreTa 3ment

ment  of present invention there is provi

th%'eRf Wh'6'f 'Sd'ﬁf‘?%to %Wﬁr‘é el ?fé?oﬁdé’?ﬁﬁ@éh? NYANURALssaTibRy

hekdin WhRhi AMABA ESRApERS R B ohelIRiiRg deRsf ¢l a ct.lﬁtgﬁtrﬁlﬁfa for
with instructions for use. 25 In another enbodi ment of

expRelenteswBntes e M§Aiat here is provi ded a nethod of
treating a human patient afflicted with rheunatoid
arthritis which nethod conprises the step of

In 260 AT %’PE‘P‘?'W@”%Pﬁ”?‘f’e?rﬁﬁ%ndt'”V@QF'?Q/"“@W &Y ?W%ﬁ‘ﬁﬁpdcﬂccom'”g

to Eﬂlﬁinaéﬁtlbh@%’cnb@@ fﬁlél‘én’q?WHQreﬁm mﬁﬁtﬂi&j Eselﬂl'tﬁ& &Inﬂé‘dﬂtd & Gehst
g, fragnent thereof which is I|

95c/bﬂrs$r§ﬁtler Fee%l Bre QeesrENgh rgsmfé fq ?ﬁ}% ﬁ?‘i'QS’Hy &@%@Wl‘%eﬁfr“m'

frddejuRife-mddig. anti body conprising 30 a constant region
or antigen binding fragnent thereof which is linked to

a constant region nmay be in conbination with a

In BRgthBP&AbGdimaht of tRs sreBéhv@nEaH thefd is prdViddod bredrmaceuncal
enbodi nent of the rgtr esent invention there is provided

CORRPETIAR BOBPTISIRG FAB R4 CATIREHN DA CPRHENEPYIPD OF 'Q‘R/Ptbﬂ‘d'”g

fragpPethevdtf GBS ddes BIRbh&ESt rebien StERdiAg to B invention
adm ni stering a ther apeutl cal Ia/%l ef fective anmount of

desiibeddigyeir SR AiRbRRBACE Ul eHlY PeRRPIRRIG CBWeDr ant i gen
b|nd|ng fragment thereof which is linked to a constant
to the i nvention descri bed herein.

|on accor dj
In ?H hﬁh?"(‘%‘%ﬂﬁe%ﬂ%ﬁ Breﬁ%”té”"@GH%'I thete is POVIS L GbP 06 4
coﬁgélﬁﬁm&ﬁrﬁ‘&%ﬂ@ﬂ act&@dingno &e iAdrtigR ebirbet Merdin aedBrBéd

hereof which is linked to a constant region may be in
to%%lvﬁg‘t'f‘%}ﬂjcﬂp@%foéuﬁ%ar maceutical |y acceptable
carrier. In a further enbodi ment of the present
invention there is Erow ded a net hod of treating. a

In ROARAT FAPPERENLRTG RiEgeNIeRtUnNEE: 'S\Mﬁ?"éq?dr?e’f”ﬁglﬂ’d of

tre2@AFP b IhsifBintpatek tefcted w.taﬁmumaéue ralrtngnmﬁ.bre iRt dopdris s
ef fecti ve. anount of t he pharnaceuti cal n%)om tion

th%é‘ﬁﬁﬂféﬁ'ﬁ@ sierngrft NBEERE U Fifestivg aﬁ‘oé'Bh%ftﬂé gntaogy on or
coriprisiag ddnBdhn@gfohagBRfiden binding fragment thereof which is linked to a

constant region according to the invention described herein. The antibody comprising
a constant region or antigen binding fragment thereof which is linked to a constant

region may be in combination with a pharmaceutically acceptable carrier.

In another embodiment of the present invention there is provided a method of
treating a human patient afflicted with cancer which method comprises the step of
administering a therapeutically effective amount of antibody comprising a constant
region or antigen binding fragment thereof which is linked to a constant region

according to the invention described herein. The antibody comprising a constant
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t hereof which is |inked to a constant regi on accordi ng
to the invention described herein and a
web@eeaaeuti cal |y acceptable carrier. 10 | n ane@ti&P2008/059900
enbodi ment of the present inventign there is provijded
regigs ObANtgeN HNAINSHIEREMENS thsir WYl 86‘Fﬁéjtt8ﬁthn§'@f‘bﬁ$96’f‘ may
beaRcb@BMakor@iting phbdgdBROticdh aceptadditsied. s | i nked to a
constant region according to the invention described
herein in the manufacture of a nedicament for the

In bf@@dreftboaiment @f ﬁ]@fb‘ﬁ@seﬂf mdér&%ﬁdﬁéreﬁ:@b@o’u@@ afh&Add be
group 15 consistin umatoid arthritis,

trepding ?éﬂgﬁ@”&at'%@%‘%%d pip cgmh&h e COT9W§6B‘F alepiof

adkfitisRAh@a tRGESAMCAN dfedlive@hSir ONte pﬁb%d@%h@dl @8mposition
Cancers, AIDS Related Lynphoma,  Anal

CORRIIB A 3B PNERPWFAMPLSINAS ?Qﬂébe?&'O”Ghal”H%b@”d'@% fragpgnt

thASbI WIGiYh RMAke R LESBERL r @dcoroaags@l th&Rlven el FdsD Ry
Extrahepatic Bile Duct nce Bl adder Cancer,

heggip @8§ﬁﬁ@éf’ﬂ%‘?e%??i”éjﬁﬁ?ﬁpt@*?'%%iﬁ@r Hi stiocyt oma Bone 20

Cancer, Brain Tunors (e.g., Brain Stem d i ong,
Cerebel | ar Astr ocyt onm, Cer ebr al
In ABRPBESBAIMRR af dhesRiESentiTofeR IO erRi Aemtdded use of an antibody

coNﬁﬂﬁﬂnb%ﬁioﬂ&%ﬁ%gloﬁuﬁ %ﬂﬁ@éﬁ tﬁlﬁdhﬁé fradﬁhérﬁ'ﬂtﬁér\é@f which is linked to a
Neur oect oder na| Vi sual Path

copgtaBt rﬁauoarﬁceorénedﬂﬁ)e '”V%}t'%g?s“({‘ﬁﬁe @Pre'rB'rndﬂ% Aiagpfacture of a

mEWISHRER $6rdad GENRIeAS of PUiE&ddetor dideydH? RERBled GNEIhBQrélip
Tunpr, Gastr oi nt estinal_Carcinoid Tunor, Carcinoma of

coppiRlinslel: RheyraRtgid ashiifie RponasivaintaRAer\Sr G¥rerIe; Aguien

Ly@@h@@l@bﬂloﬂ_relﬁéhfaomwi’i@i@orh%r@@&lﬂémMIDSCRéIQt@E/d%bé@nAFUS
oma, Cervical Cancer,. Childhood Cancers, Chron

waﬁ‘é hyephosa, Anak aneer Clidhgas @emﬁ’@i'@gﬁ@&%toﬂ@u%&‘ﬁh&Od

CrBbranAgrddyhp Coldréstslad dneer, @a§é]f6€¢lr@ar0|ﬁ@rhﬁnExt@%B§@tfo Bile
Col orectal Cancer, Cut aneous T- CeI

Dysh GaReq" ﬁ'éfjd‘i'feﬁﬂﬂé’?r OstgpsAtRPrsYal '@@Bb%'gg’é‘él"“%ti?ﬁﬁém Bone

Cdﬁ&bﬂ ®rain Famcry (., BlaPsem @Pﬂrﬁ@@@@béﬂbr Fer by Rih LG ekebral
unor, Extra onadal Germ Cel | Tunpr, Extrahepatic Bi|e

Asﬁi%l(to@éﬁéaé'lg” ”tl(Htoﬂé?oEBP%‘FV”R%T‘%%‘?%J”@S’)@Steﬁﬁcﬁﬁ‘prate”to”a'

PrR‘ﬂfl\VéW@u@éét@d@nﬁyﬁurﬁéﬁcefsualcﬁﬁdtﬁ\%ﬁﬂdﬁﬂ KA hic Glioma),
Gastric (Stomach er, @Gastroint estl nal Carci noi d

Br %ﬁ}&anc%ﬁmr@maf W@/qu@lnalds Burkiftsyamph ama, Carcinoid

Tdﬁa@rr @gﬁftﬁ#ﬁéétmaﬂogrc@éﬂfﬂﬂﬁﬁn CcERuioatd SMBlkndwe mﬂmrﬁs-trinﬁary
Adul t, Chil dhood Brain

C‘ﬂfal HEWBHS ?’)é?t%'ﬁr Qpreﬂglﬂarr&@yp@ﬁgmaggereﬁrql 65%%“\?“%'&{@“9”3“

GIB’Meh‘(%W@W@ahNé}OCHmh@HH Cancéid] ChirolielLlynmlpRbieidiLaukdigiad
cer, Hepatocel|ular (Liver

C%@@Myﬁlogeﬂg;mkﬁmlq%m ﬁ@%@f'fer@ﬁbéﬁorders Colon

cdnieidvidrasthicCadr, \Gsarddoubat n§ghofER Endl sth&RaICCHiter,
Mel anoma, _| sl et Cel | 18_WD 200 /01616

Enspgy P8 0RIPEE9RH Canses EHBIgS 'i?ifﬂl}’d?f UHE’@E%H?%@&?' Germ
Céflanesdr. Bxt ﬁ@cﬂm,Gdﬁ*ndI&MlﬂrﬁﬁnEktreﬁ@bbﬂc KR O&dt Cancer,

Intlfpg{%glg%r@m@ﬁ:ﬁ@]@%}eﬁ%geﬁgt%oélast%ma Eye ance}/rapl?lggldggrt Cl)acncer,
Gastric (Stomach) Cancer, Gastrointestinal Carcinoid Tumor, Germ Cell Tumors
(e.g., Extracranial, Extragonadal, and Ovarian), Gestational Trophoblastic Tumor,
Glioma (e.g., Adult, Childhood Brain Stem, Childhood Cerebral Astrocytoma,
Childhood Visual Pathway and Hypothalamic), Hairy Cell Leukemia, Head and Neck
Cancer, Hepatocellular (Liver) Cancer, Hodgkin's Lymphoma, Hypopharyngeal

Cancer, Hypothalamic and Visual Pathway Glioma, Intraocular Melanoma, Islet Cell
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Lynphocyhc, Chronic Myel ogenous, and Hairy Cell), Lip
and Oral Cavity Cancer, Liver Cancer, Non-Snall Cell
W(]Lmi)g/oﬁaﬁacer Smal | Cell Lung Cancer, LynphonmaPCBHEP2008/059900

(e.g., AIDS-Rel ated, Burkitt's, Cutaneous T-cell,
quea@rv@? KERJOCKBH PRBE §R$)n Kaposh#, §aropman§fdy‘eté'ﬁ‘%'}aépeﬂ)e¢%§
bﬁl"@anc\éﬁ'L@@@ﬁbQ@‘gS ARt IG8h gHRBIas e Mcate NYReIbitNSRYonic

brous Hi stiocytoma of Bone/ Osteosarconm

LyWé’&BFW}bPBQ”&Mye"RﬂQ”&H%r?é‘d Hairyi el i and ) Spvity Cancer,

LN\@?'G&H@&aNoh@rﬂféﬂﬂ céial Ung@Hnekn Sl CM?IS_%%C dn@8@ Lymphoma
anous ck Cancer with cult Primry

(eiguﬁ'PérPee'@ﬁ@ o%LFF He Kaapres troalb Hedalpsnion-afgkips. i

PrM/ @éﬁfrﬁ'N’é’ﬂ&ls%lslterﬁﬁWHI@&@roMéQ‘@%@gIEHﬂ&@hﬁ%EMaI|gnant
spl astic_Syndrone

F'Wé$ Hlf?f‘@?ﬁt%@ PEBRYRPsIsPEATeaR dYlpduliopagiense Melanoma,

|nM&Ju%g MRk PN T aEciNdBA, WL UKk ST Rletastatic
Mul tip oma, Chronic Mel o&qollferatlve
Sq}iag&uaé‘% %ﬂB%%ﬂW'@aQ?W PéW&PrPaMH 8 &hdegringNespiasi |

SW@&%@ Mt} E Mye@ﬂ%ﬂﬁésm&@éﬂ N@b@l%%ﬂ”ﬂlyc@ @Fur@iﬂ%@
Mﬁlgfhar yngeal Cancer, 15 Osteosarcona/ Mal i gnant

69'§Stf‘ﬁ %mdé%v%%%veéﬂdy%ﬁ%w/ NixedonralHereliy Biseasssar i an
Mﬁﬂ’cbdé’rh@% BbuKeah& &ThrofiY M}ﬁeﬂﬂj GRIKEh R IMuItTBERIyelofed Chadthic

nant Potenti al Tunor, Pancreati c_Cancer,

MY‘%‘P%@’“‘C@@?YG Bisardesn Nasalemity @nd Barafizgalayinueg Gercesnd
ng@ﬁﬁérynggé%\t’ ChMcdranggoblabidhit Y4 @hcba 0EssharftRREI Cancer,

Pheochr onpc Pi neohl astoma, Pituitar

OSFWCO”W Mél'ﬁ{‘a@éf'lbr%éd'ﬂ?t%)‘rtxOWI 4 Bi9ne RYRE[arfeAncep Ovarian

Ep‘ﬂh@w CRHESPO4anBE@st CBRTumb, WaMarceol Milighitit FRkstial
é stem L%/qnghona Pr ost at e Cancer Rect al Cancer,

ol angEFatic Gangre Jg et Ealdeancrartin 4eneRs| Daranasa) Stjustagd Nasal

Cth?@h&érOPaﬂatl'Q%lb Cﬁﬂﬂé‘rePemBe@éd%@b'F&féb@rﬂBmocytoma
Rhabdonyosar coma, Sal ivary Cancer, Soft Tissue

Pirggbiastrma (i t@ﬁ@rﬁél“ugg}rc%ﬁgna §@E &#eyp'éfﬂﬁd\ﬂ'dm@e Myeloma,
PIé\QBFmoﬂa@r@ast&Iﬁh MPEARG TentrYEN&Qbu sfsiléterﬁk_'yﬁ] pﬁ@ﬂhﬁ' PRRRite

Intestine_Cancer, Soft Tissue 25 Sarc
CagggaRse@l eanserdzsnd! E@MK'd@ﬁM)aﬁ?é‘Sﬁrs R?na'eﬁ’q'v'wﬂ%%%r

Tra_l%iﬁdn%utéilf Cafke¥tn CRétin o R¥ORATRhaB Iy dsakedhfa, Bﬁmiary Gland
yroid _Cancer, Gestational Trophoblastic Tuno

%Pﬁlsﬁglﬁs%ﬁ SR ‘an”ler%?rﬁo@?t%eza@’a§m°'8? rl%‘lﬂﬂ%‘ﬂﬂoma

SKitf CaRdeY, Mekel Cellbigh Wardindrad) Ghall IFREBIEC MG, %fﬂusa%
Cancer, Uterine Sarconmn, Vagi nal Cancer, Vi sua

SR MRS AUARPURASE CREFRRRE G tARaRNS Twﬂll\}_gmpbgwge'{estlcular
Cafeb € anginbai $hy3ﬁ|cmélﬁ@h@bFHykdi@UﬂaﬂceraGGStWérfﬁTroBHHﬂéstlc

I n anot her enbodi nent. of the present |nvent|on there

TUOrae3rGingete A Unsbawey PHEeBr Bife &a”F?f Y hEkpowR REMgF Site,

Urdes&rapest, Eﬂﬂ@rh@tn\éh@l@ﬂhé‘ Chh€erpeleringisatdont, MagitheCandet,h
one_or nor Rheumatoid Arthritis, Psor|a3|s

Vigg 5’?@(‘.“{3&3”%%8?‘3'3@}'%g’g?m@a\r’]‘é\éﬁ‘r Capegs taldereliRees , 35

Madibgodine@ia, ahd Mipdsdomamd® WO 2009/ 016164
PCT/ EP2008/ 059900

In another embodiment of the present invention there is provided a method according
to the invention described herein wherein the patient is afflicted with one or more of:
Rheumatoid Arthritis, Psoriasis, Colorectal Cancer, Breast Cancer, Prostate Cancer,

Lung Cancer or Myeloma
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PAGE | NTENTI ONALLY LEFT BLANK 20 WD 2009/016164
PCT/ EP2008/ 059900 Definitions The term "anti body" is
was@d/ohdasei n i n the broadest sense and speci f i BEI/ER2008/059900
covers nonocl onal antibodies (including full |ength
nonocl onal anti bodi es), polyclonal 5 antibodies,
mul tispecific anti bodies (e.g. bispecific antibodies),
and anti body fragments so |l ong as they exhibit the
desi red bi ol ogical activity. These are expl ai ned
later in further detail. The term "nonocl ona
anti body" as used herein refers to an anti body
obt ai ned PAGE: INIPENTIONALLY LEFT BLANK
honogenous anti bodies i.e. the individual antibodies
conprising the popul ation are identical except for
possi bl e naturally occurring mnutations that nay be
present in mnor anounts. Monocl onal antibodies are
highly specific being directed against a single
antigenic binding site. Furthernore, in contrast to
pol ycl onal anti body preparations which typically
include different 15 anti bodi es directed agai nst
di fferent determ nants (epitopes), each nonocl ona
anti body is directed against a single determ nant on
the antigen. "ldentity," neans, for polynucleotides
and pol ypepti des, as the case may be, the conparison
cal cul ated using an algorithm provided in (1) and (2)
below. 20 (1) Identity for polynucleotides is
calculated by multiplying the total nunber of
nucl eotides in a given sequence by the integer
defining the percent identity divided by 100 and then
subtracting that product fromsaid total nunber of
nucl eotides in said sequence, or: nn<_xn-(xny), 25
wherein nn is the nunber of nucleotide alterations, xn
is the total nunmber of nucleotides in a given
sequence, y is 0.95 for 95% 0.97 for 97%or 1.00 for
100% and 1is the synbol for the nultiplication
operator, and wherein any non-integer product of xn
and y is rounded down to the nearest integer prior to
subtracting it from xn. Alterations of a
pol ynucl eoti de sequence encodi ng a pol ypepti de may
create 30 nonsense, m ssense or frameshift nutations
in this coding sequence and thereby alter the
pol ypepti de encoded by the pol ynucl eoti de foll ow ng
such alterations. (2) ldentity for polypeptides is
cal culated by nultiplying the total nunber of am no
acids by the integer defining the percent identity
di vi ded by 100 and then subtracting that product from
said total nunber of am no acids, or:
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35 na<_xa-(xay), 21 WO 2009/016164 PCT/ EP2008/ 059900
wherein na is the nunber of amno acid alterations, xa
WO gowlaes1opt al nunber of am no acids in the sePCERE®IS/H59900
is.0.95 for 95% 0.97 for 97%or 1.00 for 100% and
DefgitioR2  synbol for the nultiplication operator, and
wherei n any non-integer product of xa and 5y is
rounded down to the nearest mtge prior tq

Thepim AWPAGY " is Useddipreiain thedreadest sepse Paf cp_gfically coMees)
m&ﬁfoﬁin@l arfti%B@ié§ (ihQud@n® RUINERLEh BRhbEIEN N anPddids dyénkahat

differs froma reference pol ynucl eoti de or (fol ypeptl de

anfibefie fMujiisPgciiip gptigodiesi(rg- biskadinadiPogipppand pribodn
frdghitinétdo 1¥Ag b ey @ikndit ed yauirel BRAddiel Hefiter hels8 are explained

nucl eoti de 10 séquence from anot her, reference
latgpinyiifeardsiailde. Changes in the nucl eoti de sequence of

t he vari ant nay or may not alter the am no acid

sequence of a ypepti de encoded by the reference

Th&dP% u”e@r&ﬂqnaleantmey @5tUsge herpuhepdars ﬁ%\?n aptibggy obfaiped from a

poPUlafién 8rdubstrbalyi HontdgeAdus é’fﬂ%b&lb@ﬂé th&l HlaRliduangntitodkisON
proteins and truncations in pol ypepti de encaoded

Coﬂlp”ts'ﬁ@ thesperuiaiion aé%kﬁ’ﬁ@tﬂﬁ?ée"%t fﬁﬁr Qe%%@%aawéq"awccw'&@

mitddrzahatiady Bépre8éntan RO RERIuh e N%h&élsmaa ahﬂbcﬁf@sné}e Aeghtly
sequence from anat her, r ef erence

Sp@ﬂ% Paing firecied pe3iBH@esingle antigeric té%y'g%g'f)% gyrtlpq,f@ore in

coPRAIEH 96|§c|@iﬁal ahf'&dy?fr@deﬁé‘tﬁﬁﬁsﬁ\ﬂh Fibél@ﬁn@lﬁkﬂia différent
variant are cl gsel v Si m | ar over in

anfi E%‘i"%’h%‘re‘ﬁt%?%”b%ld ,@r‘\t/g?tﬁﬁﬂ'f‘a%tﬁ&e@'@lo%@eﬁ%fé‘ mondclonal

anBBbyRie Rirk6ted BFYinstif digdle WBteAfiinBAt @Cthe ansgstience by one
or nore substitutions, additions, deletions in any

conbi nation. A 20 subst ituted or inserted amno acid

"| Rty d Be Ry fO ?awudwnd@@ aﬁ@%o@@@@ﬁiﬁ@ by th&&asgenst b, the

code. It is we art that certain
Coamaﬂaora%a'w'%t%g?'ne at'i '”EE‘F erovviggén da@nd 628ty

" CoNn$pr valéney forA@oryau@léot@résarsecﬂbmat@adby nholtuglymgpﬁhe total
based on conmmobn si de-chain ertles an

nugihes 1 tucleoHdesmnt Ri AVEr SERYe Y g itegst %ﬁf'ln'r@r the percent

|d§rﬂ|ﬁ58|@ﬂbd QJ%A 0034dd fh%ntslfhﬁtr@chtmgltﬂél sbélidiifoyn 8did &8I number of
antib the invention or antigen 25 binding

”Uﬂegﬂﬁm%gdf‘ SEH&EEUENCEr 8 r egar ded as conservative
substitutions, see tabhe kel QWey)Si de chain Menbers
Hydr ophobic net, ala, val, leu, ile neutral

Wheseip ofphiis itﬁe dypnbes egf| ”liqlﬁOt'A@iﬂieéat@@B xglia Bastotal gymber of

nu@leBtiddy B a Mé’n sé’tﬂ%ncé eﬁlscb@é‘ fdriembys, idg7 Hﬁ@?% &N 200 for 100%,
orlentatlong]]y Aromatic trp, tyr, ﬁ
and e is the symbol for the muItlpllcatlon operator, and wherein any non-integer

product of xn and y is rounded down to the nearest integer prior to subtracting it from
xn. Alterations of a polynucleotide sequence encoding a polypeptide may create
nonsense, missense or frameshift mutations in this coding sequence and thereby

alter the polypeptide encoded by the polynucleotide following such alterations.

(2) Identity for polypeptides is calculated by multiplying the total number of
amino acids by the integer defining the percent identity divided by 100 and then
subtracting that product from said total number of amino acids, or:

na <xa- (xaey),
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In some aspects of the invention variants in which
several, for exanple 5-10, 1-5, 1- 3, 1-2 amno acid

WO e®pdudss or 1 anmino acid residue are substit UREHEP2008/059900
del eted, or added 30 in any conbination may be
i ncluded. A variant of a polynucleotide or polypeptide

wHEin @ 8 tihuhBér of a‘hﬂﬁé’éﬁltjweﬁdﬁ@h‘s 3& |§1|‘thea{dteﬂ|n|uﬁ1ber of amino
variant, or it m e a variant that is

acis0 Hp1ELHERN gL Y /i é@édsr/ P6.9097 far & “aerohe0 qu 18@?@ pnd e is the
syRdbHoriHeYmuIlgRatie dfé‘ét’oy a7 We?élﬁgnyﬁér‘hmg%r BFOd)l/JCt of xa and

pol ynucl eoti des an pepti des
y inveugen dews te &@mﬁafﬁﬁémtegw P te subkagaiing ddios xand by
ot her reconbi nant net hods known to skill ed artlsans
"I sol ated" neans altered "by the hand of man" fromits

THRAEMA N’ar%hﬁ&)e as tl§é3d h@@m re'?er@ W@B%@@n@éleétﬁiwfb@lyﬁéﬁtm‘elth&

s i i P R clssh RIS PR Gearaty Sl Bdariansn
esbemlahgropedias. Anypusal naman’t los @ lpalyrdcléotidb wifferdid ramieetide
s e e T e
seyuegulea du' variantinay ongap not aiter the arhme@cvtdcsewh@rce@i @h
poﬂ%le?zﬂﬂ?é:ér?c%ﬁééjﬁ}/ tr%rrefé%r}b%%qugebt"?dé NI RDEGE n ARk n'\éV 0

a cell, even | he cell I's of the same species or
regufijB aguna peid sebsyHtiaRs @dditines. silefintk Ifesien ereteds and truncatlons
in B Wbtuﬂ’@er‘f@ﬂe& @9%@%@enc@ﬁe‘augﬁ&ubs Hh@uﬁe@fﬁﬁw A

IRl agart o o POuRRPtce TS SAmAp peR e Gh B oL SR g

reteféncarwlybemm Geneddlly, diffti@hcessare litited so wWet tlee sergeences of
| L usj

thé I'Abtfgr'aﬂ?éjp(gl?pe%g gy gﬁd H(;éf\gap%gf‘érg c@gb&%&r@ﬁrgﬂ?%& Iaﬁégtna rf‘nany

regines, @detfﬁ@alcén\t%lﬁﬂt %nd relesencemeieptide’ fay didfey ingniion acid

sea[léﬁdel tﬁl oraSor st sDEStRi NS &fRitng, Qje‘ieﬂi%nls %Vﬁéﬁco‘ﬁfbmatlon A
ycosylation in,  an antlbd ouatlon he term

SU%%%@P'PT Hgerted BmW@saC'da@S@%H‘%ymr @LPQH&EPGPH% epFRisd ity the
geRpBEtddec Ald wall teﬁog’rﬂééﬂ ih Qﬂﬂe aﬂt thatbéitdodima soidls@stiiugiens are

bi ndi n ragnents er he i,nv i,on_nmeans
el BRpr R R NaL A Ao e e e § B R R B
coormamsdegahdin eeapertieis radid rsgbstidutmink evithinhgrowpes thatohaintadén alllére
: es
s K0 e i B PRy LA ARl Pl 08
b"@ﬁ'%ﬁfagmﬁﬁh%ﬁoﬂ&'FfelgaRjedeﬁCCé‘ﬁaWEI'\@ iostitdtiens, see fage-below:
R The term "neutralises" as used throughout the
gr esent specification in rel at Iglon to antibodies and
'Cg@w bi ndi ng fragnents ther6f" b§fS t he invention
Apdophdtiat t he bi ol ogi cal act inwttala,ofal, €8 R is
he presence of the |b9g|es and antigen

églﬂﬁaﬁﬁg?rhgh'@cf agnents thereof o‘f)% %e present invention

Agidconpari son to the activity afp,gluGF-1 R in the

gnce of such antibodi es and Igﬁi'% 05 g
Pr%grrents thereof. Neutrali sa?lﬁg i g ge to but
u

pp that éflugrceoiiainoeriantation of @VdeRl ng | i gand
Aromatic trp, tyr, phe

In some aspects of the invention variants in which several, for example 5-10, 1-5, 1-
3, 1-2 amino acid residues or 1 amino acid residue are substituted, deleted, or added
in any combination may be included. A variant of a polynucleotide or polypeptide

may be a naturally occurring such as an allelic variant, or it may be a variant that is
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bi ndi ng, preventing the ligand activating the
receptor, down regulating the IG-1 R or affecting
w@tdoeotass f unctionality. Level s of neutrali sat PGIER2A8/059900
be nmeasured in several 35 ways, for exanple by use of
nof h'éo%?a%%u%\%at%r@{'y oN?”'Pﬁtheﬂ'é Oé%éfﬁﬁg lé%”aé‘é‘-l @WO'WHP'GOt'deS and

BpRPIIR hhy Be lnhael Ehutaenbdid &IcRhiq08s, 3ySdech ey riithe s ¥and b
P be ggﬂrrl eg]y out or&gxaﬁdgl e as 'qV\D 09/ 0%65364 y

OthRE TR D0 6@3@6’@ k”&tﬂ,@&? plled %"HSQB@aan e 23. The
neutralisation of 1G-1 Rin this assa% i'S nmeasured b%/een
I

ISR SRFNS RECTRE c PKABR d'AdnPfuaBe oMty NatErlaBlalsn Nas

chbh§e e SiRAfeRe®f frdte Uty akigmbanenvitdhimdd@dyr Hegv el SOrofexample a
neutralisation can al so be neasured, for exanp

PohyaLElgpife & %%WB??P%WTQ&M pé?§§a£/'”m\'€}9 ggnigE '%%ﬁ”r |38l§ted
bu®tHe §eﬂﬁe @6@%@0@% &Qﬁﬁfpbbﬁiﬂa Sébarﬂé@%hﬁthla%oeﬂﬁ%g materlals

neutralisati hi s assay |'s neasure

of ifs kK3l Rpte § I'Fe 'SQ'ﬂFﬁ’ bfrlcl‘@f?got?“t F‘@E'éfB'lt%jr toﬁﬂ&‘p?‘rt?h;ﬂoﬁ’t”fjgﬁg“de

oripdlypBtiderie fefdaBcedf batRurhto al defli &\@nanthlelis oflthe 84me species or
ant i bod or ant| gen bi ndi ng fra ment thereof is

ty%%sa‘&% " Wi thE PPY A GIRRYid r?éHO' RePlidgivesi ssPpiEL at i ve
of inhibition of the interaction between human 1G-1 R
bi ndi n proteins for exanple hIG-1 or hlG-1I and

Threug Pég@spﬁsenwmc%aﬁ'%‘sa%th% ROCAPANYBIIAYBF Hf B have

cd&\ﬁplrﬁgrag iadt NebrasIskY .haorfagratdsSt;orm@m ol‘ Gﬁdlc(ﬁ]stﬂ Ty,
oflessthanl m cro s than 5

th?ﬁecws? ArRsinianded fo garyey {W?aQ?SQ'%'ed??JF%%? g P“ﬁH e%e’B?”tP 85s
inte§@R nbt SpeeifRamatitdd, wnetdtBe bSdxiClolvspr ol i f er ati on
assay or 15 receptor phosphorylation assay as set out
i n Exanpl es 23 and Exanple 13 respectively. In an
Thel tb@ é?”do‘éﬂaﬁﬁp@@ﬁleﬁés (e HUr6IR @8ters! B IR E18 of HfERyiaion in
pr o; d antibodies or antigen binding fragnents
m%%@%% PR R have equi val ent neutralising activity to
the 20 antibodies exenplified herein, for exanple
TP Rl d € 2Ly (he Ref 2Ll ng aehi LY, Oion

to bgEdHed Indi afhtlgé}ﬁi bbb fragBlehtsthérebf &rtiad in0BntRBSAYar@Ithat the

anﬁgg(? torﬁ@ho@ghor%(llq%l On1%§w pgsgéﬁ%bp%%tﬂntgﬂnd%g trg)pclther
husRRGIrblefat TI%terrWﬁom@v@thdés rn@SéﬁBHﬁﬁé th@ fanthabasbbodies of the

in\%% ueg}%pe/f@ S%trtf?ecrglﬂﬁnpﬁggt?\%ﬁt Cc())’[ 8f Ithlld%?gra éxa?ncprlleegr‘ie mate
IGEGPRL3", "CDRHL", " CDRH2" f ol l ow t he Kabat

nunberi ng system as set forth in Kabat et al;
Sequences of proteins of Imunol ogical Interest N H,

ThEQ8rfn “reutrlidels” HEusarBrRgholtehd b@s&t@pbblh@(ﬂloh Ifh Idllﬂloﬁfté
ansbiies datoufien bhderananmgachokBe Suentar meAn e He
bigtbgied! actiithydBEIF-1R is reduced in the presence of the antibodies and antigen
binding fragments thereof of the present invention in comparison to the activity of
IGF-1R in the absence of such antibodies and antigen binding fragments thereof.
Neutralisation may be due to but not limited to one or more of blocking ligand
binding, preventing the ligand activating the receptor, down regulating the IGF-1R or
affecting effector functionality. Levels of neutralisation can be measured in several
ways, for example by use of the assays as set out in the examples below, for

example in a LISN cell proliferation assay which may be carried out for example as
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It will be apparent to those skilled in the art that

the term"derived" is intended to define not only the
wWaowpos1sh the sense of it being the physical BCT/BPI908/059900

for the material _ 35 but also to define material which
desgringdyipy Exgmple 3p- TB%HFH”@A'fSat(Q”rPft'@Fﬂ;R pthip AP$AYT S Messy§d by
as§§és¢’ngstﬂa deBeased @iole cETRbrelifbatioR H thbhédan 66 6Endifdlising

| inate fromthe reference source. Thus "residues
d in the donor antibody fromwhich CDRH3 is

Led@l%'o‘f R8ltraligdtioNRad AR KELBE 84 ECTHERARR B2H3eEptoneed

not necessarily have been purified fromthe donor
pherphasdalon aesay whicbrmay Reeariedigut ferexample gs descjiped iy

EX@RPid e Ied rRitrhiR@dyn BhigH1 R fnthal d%§a3a|s measured by assessing the
natural | y-occurring vari abl e domain t chain and

'”M%’BWO‘CCFES‘?M%') Phespheryation Brive preée'&%@r”eél%@'isﬂwt'?’ﬁdy
association with light and heavy chai n const ant
regions derived from an accept or anti body

It a%%ﬁﬁ’l@?‘é@ﬂa'HW@Pﬁ’Wg fragmand theged] i %?@bl?f"fé‘ﬁtj r@t@ét%then

thid T inBieaivestv tﬂﬂtlér{ @f tﬁ@lﬁera@tﬁfnl beRedn KUfhah IGF1R BIhg
donor. i nmunogl ob t he remai ni ng i nunogl obul i n-

pr@tgmﬁ\l}%roeXﬁmpi%hI&F 't%éﬂ%‘l”@é‘l‘}l”é "BeaRY- dethodied Wighaene

coﬁ@ifjerféﬁ it haVe e Arakéind BBIRP ahARSH Hur{aw) IGFLTR @@didtHa08 an I1Cs, of
amewor k support residues nay be altered to preserve

'eﬁ tH@” g ”ﬁ‘frf’grﬁf"ts{/“'( geless thag 5 m'@f@é’t‘{“%/ﬂ‘ A" lessph@yr2  Nat |
mib¥ogFhnRYnl, dphdss %nlpﬁt@ogréﬁmﬁﬂn tHOBEN, ce'nkb@‘(gﬁ@ﬁtlﬁ asdhy or
Bi o/ Technol o élgglg? A sui table_huma

recRRRNGBPRARY %‘Sb‘iﬁsﬁws gt Ih %’@%‘3%&3%%5@“9'913

re§gtw@dN.i onal dat abase, e.g., the KABAT(r) database,
Los Al anps dat abase, and Swi ss Protei n dat abase, by
honmol ogy 15 to the nucl eotide and anmi no acid sequences

In @F} altBrﬂad@@s’pe@Mﬂtlb@gbesepﬁ iMEMBEN thad istiﬁ&b(dé‘(f@ﬁ@%l@é bZ ed
amewor k re\gl ons of the d

ra

a”ﬂé?r? B'aatg)g( régmﬁﬂtséh?rﬁef ‘%@F*dh%‘é?s‘?%‘) %lﬁa{&? ns@raé'ainsaast'\étytta the

anflb&ybslexemnhiaay Merelrakdt ex@mpleadtibodi@QvRidh aéteinAke ﬂelﬁt%ﬂtt{Mg
chai n vari abl e framevvork r g_bon for insertion of th

acHyhai HOEBrRad HOLY lo® iplAd)and '-Qrangrt't't%gdge&'ﬁb%l'%”@f“s"‘
ceﬂ %Ftih?éré‘tﬂbn' ds8BY of ek Mo pHEhAGH1a86n agsa\{/%rsls@bb@t ih EREMPRE k3

I ons ma be selected in a simlar manner. It shoul d
a”He §8RAFIVEat t he acceptor antibody heavy and |i ght
chains are not required to originate from the sane
accept or antlbodé The prior art describes several

Thygiadogt this spaGEFaipnszBRC al‘?l&"rfﬁﬁ'p%%%'”étﬁ‘f boycfieauences e f or
nuRPE £cdoRiny BARE KB0atarAehE- Binflady e tedhs TOBRY, eCORL1",

donor anti bod refers to an anti bodythgem)nocl onal

"Cé’t'ﬂ!f/?'ér"CP&':é?rSPﬁ?EW" "GhREh: SRt dafassther@bahnyBoeringd

sySRAUSNEAR Sort inikabavétrdl; %&q@eﬁ’&é%&if fbﬁotelﬁQBﬁl,mrﬁlﬁnc%dw Interest
functional fragnents or anal ogs thereof to a

NIFmh2fvo ofi Wb RE ARP#ERtIRdMOSesiligd Ty e aﬁtrtﬁ%ta‘ae’eﬂ'i‘aea'é?r{‘%tt‘@d

delﬂmtyrﬁ@@‘i CbRIsbfueiRes BaH RpfopBxadNsle fHRSEIski 1 iCEREBRSR G,
%ﬁ)er ed antibody with the antigenic specificity and

tralizing activity characteristic of the

It will be apparent to those skilled in the art that the term "derived" is intended to
define not only the source in the sense of it being the physical origin for the material
but also to define material which is structurally identical (in terms of primary amino
acid sequence) to the material but which does not originate from the reference

source. Thus "residues found in the donor antibody from which CDRH3 is derived"
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30 donor anti body. The term "acceptor antibody” refers
to an anti body (nonocl onal and/or reconbi nant)
woeienodlegous to the donor anti body, which conk€T/BP108%059900
al | gor any _portion, but referably all) of the am no
negding %@&ﬁ%@f&éga‘@rﬁ?&ﬂlwf"?q O'Hé%ﬁlsio%@%*?oqyr ght chain
35 framework regions and/or its heavy and/or |ight
chain constant regions to the first |nnuno%lobulin

A [Fatpsfisrantippdy” fefremio Ay PR InSerataniibedpybich sAR RIS & .
nafralHRYRNGAULAAEIE BREINERGRQBARIPAHavy SRARSS) dRfifed from a

defi'ned as the conplenentarity determ ning region
dogpy aryibgdy %Séa%ft'%b‘éf'”b'fghéﬁ”%??“dcf@?'f\/&ﬂ”éﬁ”hrreé'of‘ﬁé’e”Ved

fKHYQﬁb&@ﬁmﬁQhﬁb&gﬂalns of i mmunogl obulin heavy and

i ght chains. See, Kabat et al., Sequences of
A FipiRised aﬁhflb&jyI Féﬂalr@Qb @qy f dngineeRsitantidddy Heling dé @DRS
Departnent of Health Human Services, Natio

derineq remadonpiumRLqner @@SWQ'OWBTQGé‘?'@a'f‘!ﬁ‘ﬂé’@'*w&a%)bu“”'
defi@d Pard6F thé R cliletdinCdtived frofARShe((@F meRIRhug@hons) in

the variable portion of an inmunogl obulin. Thus,

'm"@D%'ObU'Qés)u@&ﬂ’dﬁ'é?Peff’?{“‘?"é?rEISEF’H?QS" |duesmey breligipddnai n

pr&'é‘ﬂﬁe biRdinglakfintt (@ﬁt élggfa:tue@h@t al. @B@ NaIrAcaasdnuslal 86:10029-
g pria

and al | The
10852 (1568 dicdgaon pohl e £50 Sy hneIoay A2k (@ﬁ@?mw%kw
acH@;ﬁBr émgd;ogﬁ?rberoﬂ@lsdté@fedaroen Q?Bﬁ\t)éﬂmblﬂa dﬁﬂa{bbsegfetgj h@e
en I NAlL N | ONn nd wou e _unaers (0]
K’%&ﬂ@ 3labps$a; ILQ%AE@? dtpta fB#gW'éigfﬁiP'e déf?g’ﬁﬁ‘? :Pyétomo'ogy
to me nudeb%@)an&:@mfrwm swﬁg?és d>frrn§@42@rgir@ht7nﬂ>d8d89 A human
u

rvari abl e
a”ﬂggﬁf S SIE ST feY @"?q/mciqucteﬁfeea @m?\é(%rkdﬁ@%”? of th? ﬁgr%'

anlﬂbdsuay (08 adfaniiRe ag@iBlbbbieryiay e thitabldl @BlilgehedVy Rl ERRtant
f interest . in tB'eé‘rl nventl on are, deri veﬂtfrom

re%!Bﬁan I9he NERMKChAMMYArRRIEdTamENATK SaeiPn foginserding opthe donor
CORgUeaGRBle RBEptbNghtidey aaRbRIsT dhatintLlight iR bbystant or

QCCurri . whi ch anal al so. share or_ retajn the
vagahig fréﬁteugvé’g’ﬁresl%am?d%esﬁi‘?ﬁ??gqs 'E@ti}mé\?{d?%ﬂ”eﬁéhfwm b pged
thatthé h&aepas ahtisodyaizary and I@ﬂ@b{alﬁﬁ ar8 Wt rgfuireh &y ondide from

derived. 20 The are used herein to

the ganap aP%?HI‘Pf@”HB%‘s)/y ?Wa‘?r\?r@ﬁ?jﬁé‘ﬁlbé dBYRIPVaYS Rl PrqdyRing such

huﬁha&hhs@d\éﬂhb@bé@— e Rr Bxérﬂ[SI@@Ft-AlOQB!M@If aNERN-0D@EY. The
term"Effector Function" as used herein is neant to

refer to one or nore of 25 Antibody dependant cel

nmedi at ed cyt ot C ivit Al and co enent -
THaBEn e Sy BERS PR AT bt L BOF BepBRSEsY
WH‘F@T mﬁhtﬂn@tha laa@mwdu@se@enawOmswahady dbﬁfaml CD&sVbraother
he FcRn re tor@p'sl'e |(ﬁter ctl on

fuelRet dremer B dite 4 BG BRUNdp g0 apger. so as to
préBée pledilterddfgRunoglobelin @datd regionedt aésuiltiigexpressed altered
antibody with the antigenic specificity and neutralizing activity characteristic of the

donor antibody.

The term "acceptor antibody” refers to an antibody (monoclonal and/or recombinant)
heterologous to the donor antibody, which contributes all (or any portion, but
preferably all) of the amino acid sequences encoding its heavy and/or light chain
framework regions and/or its heavy and/or light chain constant regions to the first

immunoglobulin partner. The human antibody is the acceptor antibody.
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effector functions of the antibody. Significant
bi ol ogi cal effects can be a consequence 30 of effector
WO evemianal ity, in particular, antibody-dependeCiI/EP2008/059900
cellular cytotoxicity (ADCC), fixation of conplenent
(conpl enent dependent cytotoxicity or CDC),
"CRRRY QRYd<IPES aéﬂ'@c‘g&é&ﬁé‘m@ﬁﬁﬁ@%f&rmﬁﬁ{d regRAI amtifsl acid

phagocyt osi s _or and half- |ife/clearance of the

SeHH?rioﬁééP{/a” @gl%dbfyy"h"%h*?éeérﬂﬁ hyReyvarigbligatamains lfimegipgglobulin

hebhWnghd Riht cﬁﬁﬁé“S’ééSe@' ﬂ@b@getcbﬁ BB@J@]‘&E&; Bpldbbtélrﬁ’s &t
antlg)gn and not al | tibodies will nediate 35 every

Imgunglogisal Wﬁ'i%% Bh EdEfq §c?%‘?a"fmﬁ{ﬁpf bRalEERN e HBRA SEFEES.

Nati@nal mstmalsg oPHe MG 9B NCT L Rek fhede B RhSIN\EING thriBk NGhttBain
he FcyRI Il to Natural Killer cells or via_Fc

to
C%ﬁ%ﬁ%rwbwﬁa@&“a%w@%w ige4Eglobulin. Thid, "COR"
asFt@EG Eem%&éwglﬁthré@héw%ualﬂ CfDRs APSCREL F?ngt @ﬁam CDRs (or

tion. e he antib or antl‘% bi ndi ng
Efe

bom %hee?rw anj a{l H%r)‘(tﬁ%hé@&'? R$. ﬁi/%‘ﬁ’l’?% Eﬁaél' hg§try eaé?éﬂo"e'”

Iﬁiﬁ@(éf efef eﬁﬁ'b@cﬂy ﬁnw Gldapnhoeier réBATYI 6 catkddred pérlﬂ Bf the
qui valent wild type anti body or anti %gn bi ndi ng

anflg%ﬁl@ﬁmg redien %’E‘ﬁ WPWdé’eNé‘f’Er odip Pr &P Y@ kaﬂ@gg)gg,son See for

exBpERCIRshiafet 8LN9SH BBrForfafokeofliRHIRogIBbHiInIYHehEFalé
E?ﬁ@ 2001 The Jgur%gl of Bi ol ogi cal Ch%m st ?{}Ap Vol .

dogn;a@ns Deisa SEEPB/ -8 8Fappel et al, 1993 The Journal of

CIﬁR@ RFideahe Ha ST bnta¥olesid08 de@rfelt%dR &Bthe anti to &t
bR8Ideahs MaRM AT nickDlesRds i BiddiRG biho antivgayito de

ana@%%%mt@%@% REPtesestimibIsiReYiAR Aredalived fem qlc%g]oig@tgpody

va&ablmmeawbéﬁu It ct?n 88quehBes/ant Mitudetmhaldgs af thenatirgiyt he
eavg chai n constant region of antibodies nma

be
OcEHr PP &P RtV iFE FEALAOR §ISOrPNPIfeO e SN 18R SameEdtign binding

SPREIAGIET drid/or e IRAiZHQNEbilANAs thedioAbsantibBl ¢ RomsafdH thal Wgre
| ack the functions of a) activation of conplenment by

defiMed-c| assical pathway; and b) nediating
ant i body- dependent cel | ul ar cytotoxicity i ncl ude the
A 15 constant regi,on and the |%§2 const ant

Th:egé'in% OsBhtVLr 8Gi Ushd Nt 1 Riende hepdwary Fr&a'?rﬁ%réﬁq%oﬁ’%“a'”

andaight srRpaYAksleyddresnrdpsaiveled ah antigsiyce bi nding to Fc
receptors and therefore reduce ADCC and CDC (Duncan

et al. Nature 1988, 332; 563-564; Lund et al. J.

THeff&Wﬂ Effecl? Flnctibh” as 468'hetbinds m@Bﬁﬂ@@éfeEio éHe orANAS of
991, 88; 9036- 9040; Burton and W mrunol

A%‘Qg@y depengantcell gsicpled eytotgric ac WﬁBP&@?”%C’TQ@ﬁ‘e”Bﬁ

de%é@dé’!ﬂéytofd&%adcﬁhtye(blm) mediated/| kés@bnse%ogé—meaﬁatédzﬂﬂagocytoss
12161- 1216 const ant gl ons cont ai ni gant

and Aalbeqyr eﬁ*(f%'ﬁ@ @ﬁ@e BFR'gFQ‘@PE’G Tgﬂey‘etﬁ 3@ PEivesR the cons

re%léﬁ ofleafiddP dnbaxcow F&er@gﬂ@rs‘}‘ﬁ@ﬁ)ﬁb Bekb vkl t& ﬁié@léf@the
i ndi ng to Ec receptors. ese have al so been sh

efiegtog fmatiens %&&?ﬁﬁ&%&@”'ﬁ'%”&@H@g@ag‘a‘&ecﬁ%&e gonseduence

of effector functionality, in particular, antibody-dependent cellular cytotoxicity
(ADCCQC), fixation of complement (complement dependent cytotoxicity or CDC),
phagocytosis (antibody-dependent cell-mediated phagocytosis or ADCP) and half-
life/clearance of the antibody. Usually, the ability to mediate effector function
requires binding of the antibody to an antigen and not all antibodies will mediate
every effector function.

Effector function can be measured in a number of ways including for example via

binding of the FcyRIII to Natural Killer cells or via FcyRI to monocytes/macrophages

26



10

15

20

25

30

35

al . PNAS 2006, 103; 4005-4010; Shields et al. J Biol
Chem 2001, 276; 6591-6604; 25 Nechansky et al. Mol

WO povasedigd 2007, 44; 1815-1817). For 1gG anti boRGCEEP2008/059900
effectaor functionalities including ADCC and ADCP are

to mrsgsgredar ABG Cratiecloptunctien: |F8heﬁm9'ﬁ Bardipgdy- frgniigen binding

fragRiemt 8ithe PRGBeRTINVEtBNn Ha @H‘n{c\:‘eé%%d I7_°CDCG§ @ﬁé‘c%rq[lﬁctlon when
present on the surface_of immune cells. In humans

m?ﬁ?é'é‘?éj against e espivrlent v lype anloqelyyarantligerainging figgment
thé:réMﬁh |a|Ne{t@aiL@Ier ddﬂtééé‘ﬁﬂi‘x@ﬁlp@%tdﬁ@@éh és!%@ @%d @@ﬂmn@wnd

ant i formation of the r?
Sh ?{%etea! 0r1 Tﬁl&eloafnaépff%le'togw?h%'?%ﬁ% VO(':)?t7§t reﬁé%r 604
CHdﬁwm aF alobs ark 'JM%bIOé’f BiRBGEN OHeRfidtE, ¥BIR8e hesRRl-25131;

| anmat or cyt oki nes. Specific substitutions in the

Lagar@liehra00P EQVASH 10Prd08ANG" S239D/ 1 332E) are  know to
E%aﬁfdl@&ﬁ%s&i&% t8ldbichthink GIHC tliRtiSeMENIdE it BeSABSEH 11995 J Imm
ql on for certain Fc 35 receptors, thus enhancing the
M‘étf‘f 88838 unct | onality of the antibody (Lazar et al.
PNAS 2006). 27 WD 2009/ 016164 PCT/ EP2008/ 059900 1.
Anti body Structures 1.1 Intact Antibodies 5 |ntact
Vagious idifieatiqnsde fiechay EhaiRGPRS AR peiog Pluipraieaimzy be

caﬁ%ﬂfdt@éﬁ@wdﬂ{g drePsldebivel efftRBF Yoroestyt \P@m{dngfbhsl%hﬁﬂe@@ns
Aside fro A@ﬁ%lvi"%f ntact anti bodies are usuall

whkigh e3ssnEally Wchions 1 asthyation Oféﬂﬁ%%ﬂ%tbéltw classical
palthitifand BPMEES éﬁtlbbbﬂ@dbﬁ@%hﬁ@éllulaP Bf()Xl(:lb) m@ﬁ‘!@é 'ine |gG4

and t wo |dent| ca heavty é hai ns. % each
copsignt regienianditie 19G2fosgtap reS'%‘eéQ@ EPH tt5'§/9 wcontaining

sp@aﬂ@h@mﬂoﬁs s ééilﬁrah@lg Beth ldbﬁ:rfbb@ tdneaes buaamg |t§ Ell: fdcdptors
10 llnka?g@fy between t heavy chains of diff

and IRl BHslre AD%%%%QC\XQPP | etk YptuRelR e %13?@1515?’ ght:

Luabait Bl. al IsfniiRs 190t r ei7h assy-geesyichiagsel it bgRAS @A hss; 9036-
heavy chain has at one end a variable domain

90Ag) PyiRsenshWeoh ﬁﬁ’bé?‘”&iﬂobdﬁé% art 1-Pedyieyean el "%@HQO'OQV
1966i336; 3Ea@4] Hehrete biEdI N J Mol aQooar 7@@14@ qummML)Hlmm

a constant region at its othe eaV}// chain
I9eh sersitt r?@@"‘%?PrE?'”‘PHépP?'fg%’H‘U*@Han%o %”eéﬁq YHOSYRHIhOR he

re§|dlﬁéASﬂ@?Q@Vé%\%tbe%ﬁ@'eQ&Méﬁ td Bﬁhé?@a\bmdni@abrrcae@batm
ht chain variable domain is ali

Th\‘?ég Nawt dsabagn P ORENARGRADP A, %é”lspﬁ‘ﬁtcaé?ﬁaﬁ'-ﬁ‘éar ot

al. qiNonmohoeM(fosmmmosh.eld\g%& bED B €heREZIAS 27 B508-6604;
assigned to one of ges cal | ed Kappa and Lanbda

Nggharerydih at iyl HHWHBO'a%QQfﬁ ql?éﬁc@%} t he const ant

regl on. Depending on the am no acid sequence of the
eavy chai n const ant reaql on of thejr heavy chain

Fop lgfaAnthedigs: SRR denctignalities HsludiigetP ¢ 6 anfvid (i ?'feem%(ﬂf'ted
byGh@#$&actiondthd BdAvy lcB&in c’o@@aﬁ‘tﬂ@?lbﬂ Mlth'é]ﬁhll@ﬁﬂdegéc@rﬂﬁrs

be further subdi vi ded i nto subcl asses, ®§F 9
PregRason e Sugage obimmuneyalls-4n dumgns thespdngile ReyRY ().
FQRIISEDBRY dhd uyRE | @I §) Ahtehddtion BeffechaRs hntitd& Bound to
antigen and the formation of the Fc¢/ Fcy complex induces a range of effects including
cytotoxicity, immune cell activation, phagocytosis and release of inflammatory
cytokines. Specific substitutions in the constant region (including $239D/I1332E) are
know to increase the affinity of the heavy chain constant region for certain Fc
receptors, thus enhancing the effector functionality of the antibody (Lazar et al. PNAS
2006).
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| g&b. The variable domain of the antibody confers
bi ndi ng specificity upon the antibody with certain
Wo egpongedi spl ayi ng particular variability cal PEOEP2008/059900
conpl enentarity 25 determ ning regions (CDRs). The
1. portions of the variable domain are
call ed Franework regions (FR). The vari abl e donai ns of
i ntact heavy and |ight chains each conprise four FR
1. three CDRs. The CDRs in each chain are
heI d toget her |n close proximty by the FR regi ons and
CDRs omthe other chain contribute to the
'”?SVHQ@P@ﬁSBF“Fﬁ@egﬁ@m@@WeB?HUPW§°§FFéDHP”§HB@b@éﬂéyo

hehlg akP vt aitting. @8ideTond nﬂbctcanhs&dléyaﬂemégbmﬁd in
t he binding of the antibody to the antig

but
heé‘%(ﬂ'ieH?WeU‘éB'iVB%OT@f”ﬁéE ?BPFOF'U??&Q'Y dAdKdgy éﬁma@sed of two identical

ligRBLY bﬁé.@@ém&m iBerdiabl rkacady (rqi)emméemypl@aﬂlgl eadﬁﬂi@hﬁérféﬂw |s
cyt ot oxi ci a ocyt OSIS Vla

t DCC
linked B‘?avylﬁ’\éﬁ'ﬁ by|qn?eé:pgqalggtrdé%f@er%ng whilg trl‘?e@)ll‘fﬁ?%ﬂ of ﬁ@ulflde
Ilnk@@&meﬂﬁedrﬁﬁgﬂbamaﬂ{%W'dﬁm{t iR AEGSH lin |§d’(}k§é’5®/>éh§é Béch

via the C1 componen e conpl enent cascade.

heqvy and mﬁﬁhalaﬁﬁoﬂ@al|rggacggln\m§uft§i@g}ngg%q@@ch heavy chain r?as at
onB(EWd%R?aQQBVeQ%ﬂ%@rQ(VHb'lWIBWe@By ahRAHRS oNEhskft ﬂargmm@qepl JoH,,

a _nunber of nmethods known to those of skill in
ChytEachjighichaiit hasciy@bledrprin ngd 8ng ¢ cRgiapyseicn @Frﬁs other

endBthBadalAp LHitin BoHERdht rétieH 6 tBe ﬂghtrmames angma with the first
het eronyel ona cells |1 nes see bor | nmunal

133
cog@tgrlt reg gg)ﬁjhemvgp%@@pd t%%&p%yar@ﬂq %ER/” is aligned with

thEUHHE d&ain O€ thi HEde clibl TheAgRt EHedld ERBtibdUssLT&d most
Marcel Dekker Inc, 1987). Alternative nethods include
RiratqqRecss GBA é?ﬁ@SP'SB‘?%Fq Qe fWe IYRRS geltfdRaprganddembgp

ba‘é@d 6h thY éminé%claitﬁéﬁner\/@r df e EordeimBidyion. @I@@éﬁd?ﬁgséﬁtr(eseﬁﬁno

W nt er (t Annu. Rev. | nmmunaol 12, 433-45 G een
ac&sqqu@@ﬁ)o hgy h?%%m N GRB8iBHE A Of their Hegyy clgigs yman
anﬁbécﬂé@éarpfﬁe égsag?@ae@ mze m‘fél%nﬁélﬁsslé@WgﬁV@ld e, eg@hal egm IgG
ej r npuse bulin | oci been_repl aced

ar\%'%cﬁ Hﬁﬂlﬁf}?ﬁﬁ%’g\f' 'P %L’é’éﬁ‘éS@e@%mﬂ%Gz (& a7 A REd

IgK1 ah SB@H& PefriahBlexist With mh@eiand r@ H\ﬁvhb%‘@@as{\@mbe
Bi ot ec 851, Mendez, MJ, Nat ur e

'9%%%&*\%‘@”3'3'8 djl?ﬂ@'r‘l@é?e aRsRy ﬁﬂ'ﬂfﬁffetﬂnd'% éﬂ"?cgﬁﬁé URQ:Hhe

anfib6®) \iftecartiRlgRne Idispra9yrdGianttutr VERSiP balRd Qbrmipliedhtarity
anti bodies from_ which anti bodies of interest can be

dedtMinipeEpgians (BRREI- P A10TR GPRSENEY RRsticns; heataniably domain

ar8 ¥&lle}Pra®eRofk regiofs (ﬂR)afI'he (/ér%%@ ddriaTh$ 61 if@¥t heavy and Ilght
93:154-161) where_hunma dégﬂ@ cytes are transplante

chaing ¢arh P%P%%eefauh'f% éon'ﬁ%e (e Ry nidled ey Re '”A@ﬁqhkfﬁav‘

ar§ﬁ§|ﬁe@@e(ﬂ%rlh%lo§@sroﬁmm@qgkth@FRaJeguoﬁ’glé\&j (%N CDRs from the
93: 7843-7848) where §or ther eci es

othsf FHRBAPRELUIS ta th fPé’E?‘i'QPe‘i’f h‘?o%lrt‘t'gﬁﬂ %terPé%f Ragdies. The
coﬁ@t@hﬁ@gioﬂs Wid i@ directly involved in the binding of the antibody to the antigen

but exhibit various effector functions such as participation in antibody dependent cell-
mediated cytotoxicity (ADCC), phagocytosis via binding to Fcy receptor, half-
life/clearance rate via neonatal Fc receptor (FcRn) and complement dependent

cytotoxicity via the C1g component of the complement cascade.

1.1.2 Human antibodies
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anti body generation procedure foll owed by

deconvul ated, limting dilution and 20 sel ecti on
wWee@eeduse and the Xenonouse |1 TM (Abgeni x Incl)CT/Am008/059900

alternative approach is available from Morphotek In

A g DREICR B RSB RRIAC R GHARSTIRRG T HRAgE KAPWR faufose of skil

in HRCAH Mupehh SABoMes USEBe h@d@'b?‘ﬂhhc& idBRa n@éthb@@gh§ﬁuman
(and fragnents thereof see fferty; Nature, 348,

mb%@ﬂ%semem%bym%ae@wwqrﬂ% cells liggs gpe 59@5’4)] Imggingh s,
30b3; @845y 38t od NG CRILHO A Antittidy HrEitiibA T8 ciHid i3y

vari abl’e donaln genes are cloned 1n franme 1nto elther

Anplicatiops. Ri 1riSHblaregd ek Ing JPBT hAfrnativsr mathefs BekAe ifs

usb%‘f'ﬁﬁé% OINRER oﬁrlﬂr%hsg’éld%%leotrf é#vﬁ’rﬂé’n gtilis® hawmad varssiabbmain
e as functional anti

aid of a hel per
robRTRlieR e W31 S oy B PRSP ABE 458, Birenghedao0).
J.Ipdhdrot hethodsleget 11009 based on the functi onal
properties _of the antibody result in 30 selection of

Secvﬁ@' §&#IRS BHIERNFOAYC MTHEE ARtTOVARKPIRNAIMBPTShE el rsdise

imR{UPABSIbbuIRS oci HRS b@@@gﬁ)lac@tj Wh&hﬂrﬂathﬁﬂilﬂléglo@@% %@he%@&ents
to_sel ect antigen S§9 ic ant fromli
I

(Sl PR 7222 de3n g 5l 19DBLMpEre Biofeohnol.

14845850t Rbnvib MJa19H7s RARRe TendiicsON 51846-166)S GJbblb@ﬁihg%khOVe
or alternatively from uni nruni zed human_donor s

chgiignes; such mMigs arBlcépatﬁ%?f BHUERG a raRgsipire ofpupan é'f'lt'qoﬁteéértom

wisHERibaRks BPkerist cdRBkisBRcRa. gﬁm.e@émt@.m@ﬂ.ﬁh@raw
domain it is necessar%nto recl one the phage di spl ayed

sygter (peel Ergn Bghah {19981 bnraunalesyed3: b’?ﬂ Bhdhess bymaect or s

lyrf {e3ididirh Iéjﬁéd fnﬁfjlrrﬁelﬁﬁatdarﬂlke 2fe @@e%%%%% e Antibody
CT/ EP2008/ 05990 regi ons and establishing stab

Sysign %M@%@quPQm@§ PifsS ﬂ@@ﬁh?@ﬂ%‘“’cﬁ 8"&391“"(*\‘?& gyuman (or

otﬁ@tsﬁf&éééé&fqv%}g&ﬂ\&w&% ar@bﬁédtﬁél? 'E)Q th%gﬂ%g%e(ﬂ&% ih ViTRY

use rove binding affinity wherein t
anﬁb@quwrﬁpnweﬁHFQFQH%VVW?CQF\W'@@@WWE”Q ﬁill\dﬁ%@@@j by
trs [
S ok h PR oS8 1 POk 13 A ¥y Bmproacn
is g'edilebleifrogn Wlorghoéekdas usm@the Mpnpbv@mjﬂ@mrh@hhnglogf/f inities.
Variants of this technique such as "epitope
i mprinting” are now al so avail able see WO 93/06213.
Phage difiptay t¥ettnetdgy wae beNaed iodoodgceRasndlant®2aiBs 2aaragments
' [ t
el oo SN R 20 el Rl R B B0 8P
EMBOEIS: 3846 8268 sAaording ®wahiddechngperangisody taniable dolhain genes
ar@ gfoﬁgcﬁ |naHrarJ1é) [nt& Ql e'??\%é"g (#1 i ﬁénﬁu&)ﬁ@g?rg&eﬂ{ nggj}eecgﬁ f%mentous
bapmlophrﬂgermry.h rae dignorde andhdisplaged [usnaliy witt thetaichofta foeoksr
. | ST
ph%ée)ga%pfyﬁal napﬁ!hqlggp B[r}tgw fr%%H{en?s thglle%f] ﬁ%%%%(g% P{a gﬂégc’e
paoticle. i$eler¢bonshhzamd oaribe tmdgrortad)pra)pelhlasmﬁthpamtlkzwﬂy resatinous

seLe\%ﬁ?rgéﬂﬁg %eﬁ@gﬁco%ﬁ]%qhg%K%o%@ee%fg}ﬁ% tr]ic!%% p%gpaerrt?est. The phage

display technique can be used to select antigen specific antibodies from libraries

made from human B cells taken from individuals afflicted with a disease or disorder
described above or alternatively from unimmunized human donors (see Marks;
J.Mol.Bio. 222,581-597, 1991). Where an intact human antibody is desired
comprising a constant domain it is necessary to reclone the phage displayed derived

fragment into a mammalian expression vectors comprising the desired constant
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t hese probl ens and generally invol ve reducing the
conposi tion of non-human am no acid sequences in the
WO pioaot61ent i body whil st retaining the rel ati vePEEER20081059900

obt ai ni ng[ non- hunan anti bodi es from an i muni sed
regiRP$and gs @b“sﬁi@%éab"? etPressinggalilipes.gr oadl y 20 two

THRRBEMRAIES e nRRaRBtS @M kS BRIRICRNG 1hHi7s- 78§n¢962)mby be

are chinmaeric antjbodies, which enerally conprise a

UsRE) iR IRtaYse pindigg aﬁlﬁ&}éwf‘e@&tﬁeéﬂgmﬁww? PFEIENABY B BRYEACRY i
impksved b§/ QequdhiBB repRBML AN HIREiL OdhairBRFRBR&IOntHns with naturally

antigen-binding site of an antibody is | ocalised
OCHHT'RY Ha"t'ﬁﬂlés g ﬁ%lwteg&@ﬁa? Rasig er'”lﬂﬁ‘?"r?ﬁé}"idé”%?ﬁ“i“%%y ariants

of t3$ ﬂa‘cﬁﬁqué §ué¥1‘ W‘eﬁ@opﬁf irpRhfing” afr@ﬁow B%o%‘%ﬂlﬂ%‘sé@i\wo
93{(2.5%UI res the effector functio hunman const ant

16ns%ﬁ1ds<2waé‘?r80¥?r?ef"é'ﬁ%%d8a'8?%21 c?zﬁér?f?éﬁ W EBp-ect or
functions such as described supra. Chinmaeric
ant i bodji es are typ| cal |y produced using reconbi nant
1.HRhimaarie aad Humanised ANibRdIes t he anti bodi es (e.g. cDNA)
is isol ated and sequenced usi ng conventi onal
procedur es usi ng ol i gonucl eoti de probes that
Th&r@‘*éﬁﬁ%@ﬂtQOB*F‘UBiaH@l”H*@Odé%Se'BF?‘? gatment of yeRediseasesar ng

digdi@erklcanids bith hah@§ot@ﬁt.é| *r& tRO bR WY eBfablidHRdi piyaerhs on.
ridoma cells serve as a typlcal source of such

'mglyklﬂ\og?ﬂﬁ@@ tf@dsaie%wnmwesw PEthgIPatiert Maw et ingR-

hurfitietast é/lﬂlb@Ji\y a4 Rorl- Q@ﬂadd @B%t%cﬁ(ﬁﬁ’rahé’iﬁg)rdégﬁsec ghisSs
such as [P, COS cel or nyeloma cells

PaFtieytarly @VWSFt WoRepylie aB’F‘M@QOH‘ ﬁfﬁb‘ﬁ 6‘6[‘ %m%”r?”ﬁp?ﬁyetpﬁ

huhfan pHBbAd Pasoii tBefiguedfhal @ 8eamtiépshed o'UBEth@Néafﬁ&M oRércome
nodi fi ed by substltutln t he COdl(g% ence for

th?ﬁﬂﬂﬁb'Emér@dd rquﬁrél'ih@VP'd redyigingdhe & d’fﬁ‘eﬁ NHERERMINO
aclPse@ueddesTh Hlacthraibdd|-whikil $6taiRingrted it e 2@6e M (§bta|n|ng
Morrison; PNAS 81, 6851 (1984). The second |P|P
nqnmwwt@ﬂ@eggﬂ@r%ﬂmw dtﬂﬁ‘%ﬂles%d“%ﬁ 3b8 é‘Qb't Broad'y
Wi pRIabhdd iave HeeBs 8P B4 i d s PG 5200 8hidh@00 @ntibodies,

non- hurmn content of the anti body i s reduce

WIHEIheTIeF3 M FOMPESS M PRBUE A R FRSIENT SHRH aﬁé‘&%ﬁ??}%'@b@o@mai”

fusBdnB i r&ﬁ\rﬁérpébnhﬁa\ﬁe finN 8dcARBUhABMtigEN- le’(bﬁh $ifeSdf ahntibody is
humani sati on agﬁ‘atln | oops cl ose

'O‘iads?%é“”éiﬂttheo\@d'ﬁb@ QMR &E'mvﬁ?é'Pé‘”Wi’%V "P3i! b'”d'”g aﬁ'”'ty

foﬁtuéfaaﬁ@erfm RE§ErdsNh@eBsddrifohdlioRs evthe ®dnby cohstant reglon and
framewor k regi ons. Antlgen bi ndi n ecificity of

arg ferefAts ARkl ReTommiefipFonneiRng SHG]Q??IQG %'BS%ﬁ%\EfﬁyC%'H@e”c

anhModué?ar‘éh%T@:éll@'prodﬂ&@d ashg réniifar® DNA rﬁe@@&% DNA 8fébding
These features are . in turn determ ned th

th% BRIRIRsE GnciBNAL iRdSqlaied gpdda%que@gpgus%g,cqwgnp(g]aéprqg@dures
g BPOsSh bﬁg’bngf:lebtl'dé (eSS th@ﬂzﬁ’re%paﬁl@@f Blﬂleg %péﬁiﬁi:ally to genes

i sposition of the side chain

en@gﬂﬁg ths Iﬁeng ﬁézhmf thg ar]tlg?c@/eofdlé% pgg@t@nr Hybrldoma cells serve
as| del@@lgs%ﬂrdél df)éu@fﬁDNheoa@@Is@}é@éH e lNAfé pl@@e@ﬂtd’eﬁpﬁ’@ssmn

non- hunan (t g n‘ﬁsr qci anti §
VeG‘OG%WB'Ph aéen PBHSP%‘%?te%H}%h ghesls ¢ r?év%PF?” Q@ 88'&%@6\0
ceflls anm bma)cewélwhaf:wﬁ@taﬂﬁerwe@pﬁ@@c(esmﬁ]u&@@@sulmtpratlem to
Nat ure 321, 522- 525 and Ver ho

Obsai% thesls of{Be aptwdy 1 BreDN 4383y b?—B‘@EVéﬁ? oy @Eﬁ?@“&i"ﬁg g

coding sequence for human L and H chains for the corresponding non-human (e.g.

murine) H and L constant regions see e.g. Morrison; PNAS 81, 6851 (1984).

The second approach involves the generation of humanised antibodies wherein the
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per se may not result in the conplete retention of

anti gen-binding properties and it is frequently found
wmm/owme framewor k resi dues (sonetines referPEHEP90$659900

"back 15 nutati ons' %%?{ t he donor antibody need to be
nogrheEan Ao tenh ot e anti ig Efluned By DP’@a""F'”géfFngﬁr\ePl?aqﬂma'”s

TWlteblﬁkﬂﬁhéél feﬂhmﬁaraéaftioﬁlhtaye §|né@ Sbﬁjlérﬂy‘ omrfﬁ& i ﬁ@ma@é@tm by
C et al (1989) PNAS 8 10,033, Co, Met al

CIoR grftyn Rseb@gioopg(y}psgd%he qrwb%\f %Néﬁ@é”us Wheradhey form a

suaéd mbLited HMRIsBSTINENMABd b eh I RAERSTK réGEVE AGEgen-binding
honol o &éo t he non- human donor anti body are chosen

SPEFIBEHYOT 2 ABReEY isinYplydielines! b BeileROFIRDVIRAREY the chemical
chfara%fm@és%fae chFR)surféEl@eTﬁ@éeereémﬁé% é .rhmrfﬁ@etgmn@@ﬂy bR

made either from human consensus or i ndivi dual human

coRformBtRN eidhe \HetdahePBE st e kelptivecdisrasdion of By ¢Rs. and by

thélAARFe Y difissiition ) eheSIRSERIn &rdhé raswubbeodﬁwmg the CDRs. A
acceptor framework to preserve CDR conformatio

g detieare IABIITORENN EHDeANTRYEAPY SRS Ale e P RePL?

nondmidnf ()zézgS Hﬁlﬁmé} arHibbyiea\"d¥nor BRAITRIS orﬁt@f’n'uﬁiéﬂﬁ’rranﬁﬁ\%rk
W)99/ 48523. Al ternatively, humani sation

( a&&ﬁwtewfé%m%\yorg )pﬂ”S&é?@%taBtfreg'@@%és@ﬁlJﬁ@es etpal 1946 &?FU&%F”% 522-

528 WA rSoeden WNEICH €1988YBBieADS] 2891 M1i588- 15881 FBFLRSGUEDR grafting
heavy and |ight chain variabl e domains reveal ed t hat

Pef R Mot Esup it hecRBIPKTe Eigiion ¢f priigegiibading erogpiipg ARG is

frdglent BBy RACsIHE frﬁrﬂe@ﬁﬁk‘ rb@idb@s%so@@ﬁm@@ﬁéfeﬂrébjionsd BQJ:k
surface positions have a strong ref erence. for

MUAHINS Rl Misedonsr apiitad¥ineRt 1¢ ke Prd’é%ré’e selbepapagiset! ”}Q'e%‘ﬂe i

S|gi'hf|ca(1t1:99| Bn- bMéIing' dﬁﬂi@@é to&ﬁa reé&%‘rél@ ed/liBadessL 019897 -
73) Therefore it

PAS 6@3159 Qﬁ%} Q.83% &mé’éett%‘néﬂgﬂ%rb'ﬁ%%ﬁ%ﬁo& %9f)-dn this case,

huRfiArWEBI8 dBWahié %@M@Qh@grea@é@%@énb@ﬁbﬂ@%‘gy kdtheti®n-human
framework regions that differ fromthose usually found

dopgr aHibRren a%HEopeRTew 2 ERiakasedn BIASE K RIOWAE |”§?er|’Hr6%""t farkgyrork

(FR‘,E T%@rs%@cﬂérﬁgf Mintdh BRE ERLBe AadaerRsFHd hiihdn consensus or
acenment of the surface residues may be sufficien

'”Q'Yid'i‘% HHE}a”ﬁQBbomw%‘éPP%ﬁ@yd@Mﬁ?Wqurf(ﬂmsmﬁl donog %‘Pt'bOdy

aré BEoINUNBNInkd 1IN Me an HceEp oA A SR t(B/BfeléeIGeE;DR gbnfaimations.
i n Handbook of Experinmental Pharnmacol

CQ(}”@)"PU"% 180defNg g ﬂ‘HE’S%WVb% TSWOMV’@T@&B‘A‘*‘ g{‘ruc"ura”y

impoAftPei @ s05820 99pfsspnocl onal  Anti bodi es,
Springer-Verlag, ppl 05-134). Th| S procedure of

humani sation is referred to as "veneering" because

AlRMativéIpenmbbirfisiien faybé @clﬂé\flé(ﬂ%ﬂy pio‘ée@d ct)fe'K/@rﬁfberlhb'eA statistical
resi dues remain st ur

orti ng
anglysfset PF'iqt'eQH'F‘?B@BP'é@”ﬁleHP%‘HB%Q'PW'”&W?%%’&@/“Q@C%ﬁ‘i” variable

doﬂnaﬁhsh@dyaléwmaﬂmemréagwgatmoﬁdx@béeda@sﬁQés ade difesent ih WO
different epitop Met hods of naki ng such anti bodi es

humas qaddiier 'Wenaftt'ﬁed's? tand m%mdew%ﬁwcetm&m%'%w Hhstrng
prifeRGhaE ForQNsredil Minshe oF HiffereanidshRes eseel madRasEA. ealt (199 €0

Mol.Immunol.28, 489-498 and Pedersen J.T. et al (1994) J.Mol.Biol. 235; 959-973).
Therefore it is possible to reduce the immunogenicity of a non-human Fv by replacing
exposed residues in its framework regions that differ from those usually found in
human antibodies. Because protein antigenicity may be correlated with surface
accessibility, replacement of the surface residues may be sufficient to render the
mouse variable domain "invisible" to the human immune system (see also Mark G.E.

et al (1994) in Handbook of Experimental Pharmacology vol.113: The pharmacology
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10 expression of two i munoglobulin H chain-L chain
pairs, where the two H chains have different binding
wap@eiidiei ti es see MIIstein et al, Nature 305PGBEPHBY059900
(19839 W)93/ 08829 and Traunecker et_al EMBO 10,
of ppclongZintibedies. SpeEipgers¥erto. PREDS-13fdbs Bosedyraeht of

hubhzaRtibn BhefeR®d tdad ClePBéiim)" betxiseddlythe kBadd dffied Sittbody
anti body structures are produced of which only one

is pligred. HBE Ao EY BRIAUEHIEERENdistHioed. An 15 al ternative
approach involves fusing the variable domains with the
desired binding specificities to heavy chain constant
1. peefl ng at | east part of the hinge region,
CH2 and CH3 regions. In one enbodi nent the CHl region
containing the site necessary for |ight chain binding
A @p%ﬂf&%go@ww qnéigegy QﬂYé‘got?'”(i“PﬂaSF?quicﬂ'% forgtjgast two

diffR6RAPREpdsh Bfeth ddd B ﬁféﬁmg%ﬂdh bAtifdRRIsIRE khdveh | thérain are
inserted into separate expression vectors and are

Tragiienaly-the éq@ﬂ@&aé‘&p"oﬁ%t'oﬁ @QISPSET'%aW@F'eéH%%ﬁegrﬂ” the co-

exbfessiBADS WY itnnhiHog@buliPHIRSRLLL chdiep&ied WABreSIRE Ued HQs‘hafn@r
two _or all three chains into one expression_vect

havg dtﬁ%enéBmdwc%’ec'{'%esoﬁ%ed\é@?tﬁ”cetéht"l%@y"’oﬁé%&&86%%@)

wob3mskbe had nraum;ékiér at éum@ommggq B8 T6bo CBédéubé‘oﬂtﬁ@
armand a HL chain pair, provi a second

raRnIe AE§AEiMgnt PBH R LathRiss; %\P?ﬁe”%ém @?49fdaf6§'ﬁerem §'E)t'b§gé
strﬁ@fu@br@brcﬁiucé@bhﬂlﬁi@h oR§ oh8 h&s m@'@ﬁsﬂ@(i bihdihg s%é&flcnggﬂﬁ

In one enbodi nent of the |nvent|on there |sc§rOV|

alignafue: P?@rea%w%mfuamg#@ Yarigple dogals Wiethg 8'ir‘?fbb'”d'”9

speBIRgitidd toiHe¥ivPEh iR béh sttt k6l coriprisig éth@%t parRof BGHirgRi d
anti body neutralises the activit |G-1 R Such

regRt Ydd ?@% Chigy/egigps- e pne SWBP?'Q‘@”B%E%WG%’”&&H@%W the site

neb@ﬁa@ﬁfo@ﬂgﬂt'&ﬁalh%dnﬁﬁ%bﬂ%enﬁlngat lela8@ne dfakafusloBSDINA
ﬁ864 Ant i bodi es of the Er esent invention al so be
en t tall %)@éq

fipg Hsseifysions. prg if dgSiFRg) ”ﬁ%lﬂsf}'ﬂ% iR $ B
exbrIseRM vb&tom@b%éhfcoatrmm@éd iafo a’rléliliag%rhd%t 5 laﬁlgm Itis

ragnment s en Bi ndi ng Fra nment s
poéﬂpigeégw%‘u tﬁd?%‘?& “F‘? ‘8%91?%9“@8%% % %Orp?&rtFFGSIChH'@aﬁo gne
exbf&@'bn BN 1V ahé a;b;braacrs W@w@.fﬂ;@nﬂbodm BQﬂhpQ@deéf'aqméham
am no or_ car boxy tern1nus of

W'ﬁ‘(ﬁ)@ﬁbti' B4/Ba SPREHIEPILYYT BHYILA lrrﬁ'ﬂ?d'b B?'b tih?‘f"ﬁ”@ asPee

m@s@c.fwﬁy Blthé 6that Bsn, tsee VBeOR02640. a8 JeleBliréh et al Methods
eCIfICIi¥kﬁand the same or simlar neutralizing

'”EBFWP@99h d0alf®body from whi ch the fragment was
derived. In certain enbodi nents of the |nvent|on t here

is provided antigen binding fra%;rrents
In RBg EMRefigen erthﬁg’t"em'?’yth@?e I Pegvidede b'%?éﬁ'chnﬁbﬁ’%’n‘t’%ere'” at

ledR¥nO Bink MGk aifdly ABhIdEMAbodY i ErMIGF MR ERM b&id @htibdtyact
and/ or humanj sed and/or_ chi naerjc antjbodi es such as
neutralises the activity of hiIGF-1R. Such antibodies may further comprise a human
constant region of the IgG isotype, e.g. IgG1, 1gG2, 1gG3 or IgG4. Antibodies of the
present invention may also be multispecific, for example multispecific antibodies

formed by assembly of a number of antigen-binding fragments.

1.4 Antigen Binding Fragments

Such antigen binding fragments comprise a partial heavy or light chain variable

sequence (e.g., minor deletions at the amino or carboxy terminus of the
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Fab, Fab', F(ab')2, Fv, ScFv fragnents of the
anti bodi es descri bed supra. Traditionally such
WO p@gienss are produced by the proteol ytic di geGI/ERI908/659900

intact antibodies by e pai n di gestion (see for
imgyapgiekulinygrighle seg1eg) "Hlﬁ ﬁgiﬂsotée Si'@)‘%“&%‘ﬂb%d'ag PRRGGty

andrtRErs 406 O EihMaNt dutraliZing abity B Ah18%Tboa R frbm wikieH thieliRagment
production of ScFv, see Bird et al ;(1988) Science,

wasderivad3. 426. | n addi t i on, antigen bi ndi ng fragments
produced using a variety of engineeri

In P%%‘HHP&?@Q'”%’%“%@EE‘? IyeefiongRer@ P Proxided aPF%ﬁjh%‘ﬂg@g Hpgraants

whigh harelisomeractingyet antF-aRr. sn@mavgr@énté hﬂlyfbeth\ﬁbh@hélldﬂmﬁgen
t han Fab fra%mants To stabilise the associ atjon of

biRdieg Wagragnds oL NRGh3R U, NUuRLysed Ang/qs SRiasric Rikpdis Fych as

FaRePhb' dIB(%b'()ﬁFf/ OBcﬂiv faelgme(nié?&fihe SEHLARS d%éé’nbeﬂ%%pfb%
Huston et al 5883), .disulp

Tragifienydy spey f&g&‘l"ﬂﬁ%é'ie Fé"f’d%ﬂed b(ylt@@)95°t%9'36'éﬁjé9ﬁ3§9ri 9f intggt

anﬁs&ﬂeé&ﬁg . pavhin Hl@@@lohr(sé@ﬂoEexé’m;BIétW@rW/ﬁM) Blit by be
1997), Protein Sci , (81-78 20 ScFv frarqments

pr %‘H’eB@'rB?tUJ[RETébeCBV‘bi’Pé‘f‘%%”%mede'lﬁoFQrHB%8 OdkEYaneR]

SJdFY, $deeBind &t alqegseofsdér@w 2942 aizs@@%)adambrhqﬂﬁg@om@ﬁgon
Met hods Enzynol , g‘é Hust on et al

fragmtenigepay Hﬁﬂﬁ@l“c%us“i@é VQWV OSeRANGRAIfREND I%'&é @%&e%‘ﬁ'bed
bdmgterial  cells such as E.Coli but are npre
preferably produced in eukaryotic cells. One
di sadvant age of ScFv is the nonoval ency of the

FVXFRfGts apeiattd M@Qbmﬂﬁtemtlaﬁeh@@% @ﬁiﬁ@ﬁ t\??/bhiahﬁs/thﬁlhl ®ab
ort a

frat&?ﬁeg'm )Péasltagﬂ'tssbl n?ﬁlﬁrﬁ]’g'a{'ﬁgg etL?JS/'U @Péﬁ% dPW@IWﬁd@%F‘@‘éﬁ ReRN
nnk&pﬁvh b@pt@i@@‘dﬂf@é‘t di r(ogaa@@%\ér@@ rzual 42334;26 msﬁ)glcnbé ble ?mlls
a5 26k P00 Ra o B ard AElb i bar o Al eaP R . 28

13629@67) &?fonkﬁommﬁnme Butaféhb- (Zﬂal)ataqrm%v) el sae@ussm -788).
eci fi tion o($ v containin

Sq'lj:lﬁrgraﬁllgs giscsan rﬂ cheé ydvestp% \gel knowh je thasges |IIed in the art
segv?mutlweom (¢9916)|Me(tﬂ&ﬁ5ﬁon%h!¢on mtamﬁ?z&&ol J:Blﬁti’?-l@é)and
ern cFv can be or o formmnultiner
M TG 50t R RBEAT TGO 10n 27 ook Vs et bpefora
CegﬁilZﬂh egdﬁb;@m bGlZare nS&e pf’@é1ab9§frocﬁlceéhn a#%sftcﬁ&%a@ ond0,
In I nker s urt her
disadyantaog Hfs%ég\?sﬂlﬁ ?%VaFG”PY PE‘E‘S&Q‘Q’“ which pregly ?S 4t al
|nc(rézt9é33tﬂ)avgﬁftgtdabﬁb E&gvaldid bln@&‘@- ég@)hte&%ﬁoitﬂfbﬁ-ﬂiéelkﬁergptﬁ t<t:>t
et rabodi e et a e
°V§E§3§melt asem?'em@dﬁ@w%@ﬁ%w (gFF\&Z\PH?dé‘% ‘?%8';3 | ptRIUag
ancéam.tuoalals@td@m.r@q:bys@?m@ P@yh@ﬁuga%ggﬁngg(} Agmnvy éthal ProoBeCan.Res
[ 0

s oR Dlebodney Sttt hb] BORRSM (o eh BAEkTY
spbﬂﬁﬂad#s%nt@cap'@m.@gg%erﬁa%)anl&w%%sﬁtbu 3n natcan’ thgairk@d e fminal

see Hu et a ncer Re

. rSHp% (A HEnO) S RI) CRLyBIaRYS e i eleed by
Alielrrratwag SoMy Gamfbe foftkel $o RYmandiithed HyepbHesing tHek®ptide linker
to 3 to 12 residues to form "diabodies", see Holliger et al PNAS (1993), 90, 6444-
6448. Reducing the linker still further can result in ScFV trimers ("triabodies”, see
Kortt et al (1997) Protein Eng, 10, 423-433) and tetramers ("tetrabodies"”, see Le Gall
et al (1999) FEBS Lett, 453, 164-168). Construction of bivalent ScFV molecules can

also be achieved by genetic fusion with protein dimerizing motifs to form
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see Kurucz et al (1995) J.Immol. 154, 4576-4582.

Bi speci fic diabodies can be 5 produced through the
woemeowabent associ ation of tvvo si ngl e chai n fRGI/BP2008/059900

products consi Sti nq(of VH domain from_one anti body

"mianibosies’ (g Kacheta! (1999R 8rochemisty N 15 FolRii% apd

rrﬁm@éd'@i' (S8 HB N, (1558, Ehitet RBEX6, @D551t30(§1])9§@9v,-80 Fv tandems
Can 77, 763-772. The st abi I|ty of suc

((%Félﬁ%)dﬁpﬂ aiseibapERsiuged by finling W&’é’cﬂ"tﬁyyﬁﬁ@m peptide linker,
sekKur@GUg bl @R9sy J. In‘i’rhélbﬂ|5l4h45j7% JIHSZdB%%eéIf' ic dlﬁﬁ&fﬁeé Earhigd e”

mut ati ons as descri b supra or the formation 10 of
PraquyegH dhrengt wemoa%\eﬁ'eé% a%%%?@&))” \%@\foe'?"i'g'% FloAim HIanPragys)s

coh&u@WM oﬂfn%u&ﬁ&ﬂ%*e%tubédiﬁ &Mﬁéctéd B? ﬁtslhdﬂ Ilhké?r‘f@fhe&ﬁe
Kontermann et al (199

doyga Oﬁeéloﬁféﬁ?élﬁwyb?%*é'er'lquwvﬁBP'é&%?@s'”&# &38J3r76§b7i7§ Bbye

stﬁ)llﬂ of étﬁ;h rwsp@c@@ fabbdiag BBNbe EMharcBe bk iHes®RIdNoRbf an
nmol ecule or to a Fab fragnment through the hin

idgnbridges opdinghip Bele amUYa.*L@@ﬁ??S fgscrbed ’Bi'l%@ 8&%3\‘9%@?“0”

of %ﬁ%re]c@l%m MbbRfidAScws) Mherbﬁnttﬂ\/@\f@bﬁ@Sc%fr&yrﬁ@rﬂ§ lafd Sonnected
mol ecul es have been created ﬁ@t he fusion

thigughh adepiide inkgpses Kenipmangieisbdre?) %@UWIM‘?&M&IZZG 179-
1881 98PvaldiBSisb&dific rﬂélécul@@a%vaﬁé@é b?é gt ﬁlsfr@%@ru fragment to

bi specific nol ecul es can al

the Crigrdomain efrbieGanelreyle seina %@Uagﬁﬁﬁéh@uw E*W h'%ge region

sekiQHiétha €04 éﬂ@&ﬂ") II‘i&tu':?fe |Bﬁﬂtéé?m'oD@B 1’59 168 Nlbl*nfatl\(éW EBtravalent
m nj_ant i bodi es ler et al FEBS Lett 432,

b'%@chﬂgj“%‘?cué?sshaﬁ@ |b§e'2: Hr&?l@?drﬁyl the LHS@%QJ gifin ginplsphain

didtididaqsde AR Bt MArioed) FERD 8t BS54, (gt 2 Behawb) tetrﬁvéléht blspeC|f|c
orientati on preventi n%]l nt r anol ecul ar pai_rin

MelPEHiBTAN FRPKIPIFY IR dinegration L) galyer PofuS V&fl‘”deﬁﬁs""'th

a Iﬂ‘ﬂ(e5&3nta|ﬁh I@&félllfddbp h'z_aﬂlf(lkho)lﬂgliflBla:ﬁlﬂ'%lml?odkif’d1 s6& Ml gadt e
ments or

cheni cal cou
(R FEER (4SR5 Brs Bngh chalaneIEcs prBpisHaour antibody
varbik abdhakls (8, and 1’9}92)% \bngﬁtﬁtl(ﬁfbﬁreveﬂtﬂ mt?alﬂol&iﬁar%ﬁmg

Kost el ny et al é Q 1547- r%g
(tandem dy a¥fiedlipryanpi ef %{@?%BJ VR' %‘ﬁbl 208, ‘bﬂof?ﬁa?r pecific
F(ét@ﬁﬁﬁgmeﬁtsﬂiaﬁ)be &6ﬁe@5y @herﬂfégl &)h@[lnguﬁ F@bzﬁégrﬂ&ﬁs or M/S

I n one enbodi nent there is prov
helgiodigiekizaiondhisydh leggwgﬁtpp@@ @ee SeRigbY Bhd; (19&%1 EXp.Med.

176( 247-225 afd Kadtelppat AGEOEH, AMMirhGEd). Msndsmwmmg@bv@@ble
descri bed supra that 30 s eC|f|caII3é bi nd

arg Seated Yisgdd Vngoragips (Reade RidgeeUR %%%ﬁﬂ%%ﬁm o8

udbshtinp7A ragment nmay conprise one or nore of the
fol | ow ng sequences CDRH3 as set out in SEQ ID. NO
1, CDRH2 as set out in SEQ ID. NO 2, CDRHl as set

In @Hé ehfbo&ﬁ@nt there isN¥dvided &DBM eﬂ%lrﬁﬂg fﬁégmériﬂ(esg(@cﬁv[)r'ab
CDRL2 as set out in

Faé?s Fé%% J2p 0t 2N fnapgsreq ﬁf‘t'%@b”@'”gsfsagln%‘t Hétd@?%ﬂ%ﬂ JSnggtFteBat
sp@@ihéeﬁl?%‘in%% h:ﬁéF\Q@ r?eQJQr% &a]sqprgéctP@_/oﬁﬁ%QOﬁﬁoﬁw%gﬁ(?gen binding
fragment may comprise one or more of the following sequences CDRH3 as set out in
SEQ. ID. NO: 1, CDRH2 as set out in SEQ. ID. NO: 2, CDRH1 as set outin SEQ. ID.
NO: 3, CDRL1 as set out in SEQ. ID. NO: 4, CDRL2 as set out in SEQ. ID. NO: 5,
and CDRL3 as set out in SEQ. ID. NO: 6.

1.5 Heteroconjugate antibodies
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Het er oconj ugat e anti bodi es al so form an enbodi nent of
the present invention. Heteroconjugate anti bodies are
w@ovposa of two coval ently joined anti bodi es POF/ERH08/059900
usi ng any conveni ent cross-1linking nethods. See, for
exanple, US 4,676,980. 5 1.6 O her Modifications. The

Hét&b@ér"r}ﬁgdt@ Bnﬁlﬁid‘v’é%%sd fafn GARKIRAIMJ R af PR pﬁéseﬂﬂma@ﬁtldﬂOdy
nd various Fc receptors (FcyR) is believed t

H%%'&’P%H”ég%t?l anidadisstase CP’BH%?‘%"OQHW%PO‘(GF\%“%MR'P%W t\?ﬁ'ieé fprmed
usi D%%n\l&]@ﬂtckd%@dlﬁklﬂgmmt SE&ltbdxampld/ IUE HBT76,b8Y.
fixation of conplenent, phagocytosis and
haI f- I i fel/cl earance of the anti body. Vari ous
1.0 driMcttificafignsd 0 the constant regi on of anti bodi es of
the invention may be carried out depending on the
desired property. For exanple, specific nutations in
THeNBtefRNGH BEvebR OEbrisnt RIFHRY of 2R anBb&E! MdSRiribY F6 receptors
anti body, non-lytic is detailed in EP 0629 240Bl1 and
(FeiR)inbaiieyed iomedatsthe RHeqtenfungins pbingraatigodyavRigymclude
anﬁ@&ﬁ%éﬁen@éﬂ%ﬂ%@@két&@&ty‘ (A Ugh@(aﬂ&ﬁ bp&ﬁﬂ/plérﬁent

i ncrease serum hal fe 'see There are

phepowytesis ar@h'aalgvhfe/é@agaﬁlpg @athemﬁﬁwypwr@l@d@@@IEW%Ionﬁsythe
coﬁlst)ant r%@%ﬁldf Qntldzo‘a)é'gldf lfhe iFgaHabh |n§ayad'égc7ag 6591 ggr?tﬂﬁb on the

ds et al Bi ol . Chém
deé@?ﬁ)ﬁ@(’?'éx‘ &@r ?h%{ﬂpla Wﬁ'ﬁm&@tonéﬂ” thGP”$té§'i rgaies te gender an

othéMi%'e\ﬁftQ; dnﬂb@d}nﬂbﬁgxtlélé Jt5iedSn Ephide Z%BR'alnd @00307 434B2

utili Ze distinct sites outsid of this
or OBP RS iBearporaiees $7\A88 resentefclingieg Peitrps Mo dhgoantibody to

m(?éé‘éé‘ Murﬁ@\aﬁllﬁe éze‘é% 5vhgn7al Tr?é'rg drd fﬂ/e‘eﬂuﬁ@hﬂﬁrec%@sgoes
0, Asn-297 and Pro- are in the

Asp- 2 Asp- 2
hunes Meqﬁmtms rFCe{Rdl)clfQXBilé,r @URHba'?CYRH@ aﬂdrfg?@nptai heRy

Sh% @d(rzeSI 8. ¢ ééﬁ 'éG'Oé%ﬁﬁ%ﬁlstYaté@&a? &lrgpﬁ%o?]estet

of |Igﬁ‘er®ciues\nstlhv<ﬂvesiln rhmdlng@h EmrBs wmleMRtl iaod Ft:vRItlhmllze

dlsgﬁ%t%a %S{sfde c? tﬁo‘%_ggr&ﬁ %et ?j‘ne @%&é@?bg rl'flg\fi_% l{/e%ldrrgﬁ l?c%d

bir{dingyto B Funng @hen Stbesred \t(aallaamtestmmeAsp-ﬁﬁﬁ,ot\@dzm, Adn297

anprb QSR Sle AT ol sh BT b B ardhd PisBiiigo cHn

anUQ)I-FFZlW%ﬂe FARL utlﬂllzé;dbmg thedcdreibh bét ohegs Urfdues f@®inding,
vari ants exhj bited inmproved binding to FcyRl|

F%R” raegiﬁmFﬁ”'mt@wctﬂM&ru@'ﬂ%rqsw'un@ﬁ yRefiiango %C%ﬁrﬁev set.

Altre?egt%ﬂto@égrﬁg re%éd %gggi%féﬁgﬂ?n% r{@{:o?’ﬁﬂll%g @2 Zglor FcyRIlI

(eghElbesd). S@nadam@ts gwe\dampames biTesih gctorfisiy Rk dr 5¢v&hhl het did
St tutl at Ser 2

nof dfi2d bldinedBih e n g e et e Sl 2810 IgtF Bifva O P

bubbinbm@ﬂb Foarly wa@luaaffan@ds) amér tagants @ﬂﬁtﬂbéﬂ@tﬁbﬁ)v@@ bPgfhg to

uesﬁgsee Junghans R. 1997) I munol . Res

FCZB” 57 F el w ?‘B‘CB?” i) b”(dZ'ﬁﬂ)@)th%ﬁm?r FRSGPIOF HR 19 O$er—2f§AIa
imprRed Bfbin gill F@k‘ﬁg%nhgguc%@%ﬁrﬁﬂﬁgn%t/@rﬂaﬁﬂcvhﬂla the best

i nteract w th human i ncl'udes
birginpRe 1 vayignighad TR aGmeﬂiUbSNSthtﬁw-Z%,sQ|35333 and

LySWish CHESn&na®ll¥cRA receptor is believed to be involved in both antibody
clearance and the transcytosis across tissues (see Junghans R.P (1997)
Immunol.Res 16. 29-57 and Ghetie et al (2000) Annu.Rev.Immunol. 18, 739-766).
Human IgG1 residues determined to interact directly with human FcRn includes
lle253, Ser254, Lys288, Thr307, GIn311, Asn434 and His435. Switches at any of
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35 WD 2009/ 016164 PCT/ EP2008/ 059900 these positions
described in this section may enabl e i ncreased serum
whadopoldltbe and/ or altered effector properti esPOF/EP2008/059900

anti bodi es of the invention. O her nodifications .
thesecpasdiong Ageegd Mt thisrsegien mAy snalile ingecaghe Seiv kalf-ife and/or
alteRRY dfiR¥RAbidPRrties of Shioark|RtHeaRvéttioant | bodi es  at

conserved positions in their constant regions is known

to have a profound effect on antibody function,

OtRaf hbdititAbhy |r\%fufd§@yébsyflémﬁ1t\,‘aﬂ8htﬁ @f ﬁiécdhtlb@dieé Bﬂﬁ@ invention.
descri bed above, see for exarr?g) Boyd et al (1996),
si %laé

Glygasylatipr Abantibgdies ay aopservgd §o fgﬁ'quéwn%e@aoaﬁﬂ%kwn

to hB@e AREIFORH &fecPbn arﬁﬂtio@?ﬂjrﬁtlé}d ipagtichiaAg eredtsr fuhdtRh@efsuch
the present invention wherein one

s QBPSTRPA AP ety PSSR, 5oU < B DO Vet aench

1321-1388i Elyeshyrition GoMRSBI tAk @ﬂtlbddﬂatsrcﬁ(élﬁﬁ% drohin@hg ﬂrﬁgments
aspar.agi ne- X- serine or asparagi ne-X-threonine notif

th%rP@fa‘?fé@e BrepeRidaMEnten Wherein e ‘é’ﬁE@fﬁ&?FQ?hy%'?fea'@ﬂ'ﬁB’dﬁ agged,

subatitRiebydlIat 8 ofRioBific 8 areddtthtéMpalclemabalidioR of ths ﬁ@batré?gme X-
mani pul ate the glycosylation of an antibody. In Raju

segpe Qi ageanae- él@@ﬁ%‘ﬁ? §‘iqt‘{lcr@ét93§%§e'§@*7@tet TReenaygle naI

att%bl%éir&tdf @Qrb@ﬁyc&aféhﬁcﬁeﬂ@s@dd%&ﬂ%?ﬁi&’élﬂé WRa tb Hﬁh@)@%@éjthe
a process regal act gsyl ati on and/ o

9'¥C€§Y'%‘l'% %fﬁ”c?rﬁ‘t'g%q'ynb” 'B@tlé?t gl (Zﬁoaaﬁ'%@te&ﬁ}ryt‘}%ﬁé%ﬁ%&the

te@rﬂﬁiél%falyaﬁblﬁ’ Bﬁa TRIF& I§Gahﬂﬂdnbad'r$ésﬁf \ﬂ§§+ncﬂe@§é&ﬂ% d P@cess
terminal sialylation is. beljeved to increase

of pegajaqiosylatign aF‘W@r TesRNRIGD ostaeibeta- At Qﬂéﬁp%trarlsis?rﬁ%?ﬁ%

aIrVMat b mﬂ}ygw@r@@é QhEeBSing tharterniidialiste)tonns @éllléﬁ?/@d t@mc@ase
re o

IS mxture IS articul ar
th%\Bi‘x‘éPférﬂf tf\mgﬁ%@ekoewm Aatibedies, feragn Mﬁh @Wéﬁ'ymﬂrgte'”s
ar® §Jpidafiy by liye B ARt ¢F glycsformd Thisvalxtee ¥s srtidiRdriyods

have been devel oped to manufacture defined gl ycof orns
appaeent whah gniodigs age produeeq ipRykgryotp partigiiarly Bagpraaligp cells.

A drietyS6f Ré6Bds hRRDBeen2RelogSfith maﬁ/t\ﬁﬁd‘t@r% o%hné’d gIQ@&Qr%)s see
SC| ence, .298 1790, Davis et al Chem Rev

heng et alkpgigced2044) (Kb 8y 1 &e@r%te% $€é‘§"°§4(20%)7291Tﬁ%4 't he

Waénéeet 2192000 TcRMBE, A19BS1 780, Dé\ug ai él 3002 ChERIRS. qoalé79
anti bodi es (which naybe of i sot ype,

Hatg g5l (70PE) Ccd%%‘?ﬂ’ e d4c6mp Th§§ H@ 'E\V‘H@PP ﬁ%’&?eﬁ‘@%ﬁé

plUrglitd of Yn&focloagls anfwd.e%&mhen%b@ro{ tr@& G iSdigde, @Sgt tg/@ncars
antl 0|esor ant |

a.sin cof or Lﬁ‘Of sai
heawap?@ B SBIIS0 o EREPELIO S (6 Aot SURBRATRATEIBT of less
sSuch %€l BN blﬂglbvgﬁc@r‘mm@})@h KR &tibbéies bNy@eh ®ihdHg fragments
antl gen i nding fragnents thereof coupled to a

ther§AL pr ot ei naeous pol yner such as pol yet hyl ene gl ycol
(PEG) pol ypr opyl ene gl ycol or poI yoxyal kyl ene
ation o HgOte' ns to I s an establi

nju
Fl{”@@hﬁ’%B%mPB‘is qf fier IBwRtiRg 'rr%d@ GI”“P%O“%? Ofp}P%tf%/Pﬂ%O” %{sa”t'ge”
blNhﬁrhd fra@ﬁeﬁt@d@éd?@oé&ﬂéd GENh 6 -boteRsbduBTHRNARE BUEH 4y Of

e of PEGylation with djfferent
Or‘M?I”Ié/f‘% eaﬂ’y% epgﬁﬁ)s PAFRIORYIGN&ElYEq! PR RAYOXyRIKYIERR: c%rwtjga#ag of

proOeRA tb PEES iag @B lisMddiechnique for increasing half-life of proteins, as well
as reducing antigenicity and immunogenicity of proteins. The use of PEGylation with
different molecular weights and styles (linear or branched) has been investigated with
intact antibodies as well as Fab' fragments, see Koumenis |.L. et al (2000)
Int.J.Pharmaceut. 198:83-95.
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35 intact antibodies as well|l as Fab' fragnents, see
Kounenis I.L. et al (2000) Int.J.Pharnaceut.

wa2®98s186. 36 WO 2009/ 016164 PCT/ EP2008/ 05990RCT/RP2008/059900
Production Methods Anti bodi es of the invention maybe
produced as a pol ycl onal popul ation but are nore

2. PredetfigbMétiegeduced as a nonocl onal popul ation (that
I's as a substantially 5 honpgenous popul ation of

identical antipodies directed a specjfic
Angofge Al e Tient nigades Wpdoqad 35 1 poigfona) gpagatss Sut are more
pr@f@ﬂﬂiyegﬂbd@dédtd%@moﬁ&fdlédaﬁfgoﬂ)tﬂattdhe(th%ltEs afsrtiénlit%éd?lﬂﬁlw ation
y i bod

lies nore than one

h eB?lé%FéQﬂlJ?qt'ﬁO é?ﬁldPB‘i‘Paﬁﬁ’y'bBQ'eS SireeiGd @gaingt & ?po?ﬁg'ﬁéﬁ '%e”'c
blrﬂfrﬁ;’iﬂte'; MBwB WE BodSe 66 @bﬁar@ﬁﬁ@ trE&JeI SRitlsd @t th@lart(t&&%bopulanon

| rmunob Met hod&@ﬁ \RE’ chjckens (see Murro
'mRJeJS TOEIOFN Q0F et VEHE'}VN%" odigs pf the pregen inverdion may be
pr&flde@ Grkir@isgahic dﬁ%arﬂn@f&h(a% a@J(%é@ PBMck(e280Q bs()?LQQS)

I Ot ecnno )
g Rethet 281 34805 Rabiskeris (g Morom HoRANRT( 2000)
Giﬁ?t Eggmg 2t ’D%&n?trmlEe edeeddlloCREQA) orfYiag (s|¥§|DcBihrOPM (2000)
| C
Cuth ORI BIaren et s 1o8aiE s I 2 PRe85 NBL M F ko e0s, Baoz 4
etlan\BﬁiFlHalﬁrP (m(m)tmpmﬁah :Qtogﬁrcﬂjleltfwctwi@)ﬁgaﬁt?mﬁbl I%83-590).
u ur nol og vve no 0
AERPRIPS Y IS APILCSR YU SETRERE. BResHng s of the
mﬁihhblbgﬁaytyplﬁallys&bmoi%d usmgd?ctdaﬁt?mérﬂﬁem ajnitmnag t&jﬁhbl@g)b{/vell
vect or suc as, as or rther c nin ..
PRt one SRS Tof sk paarispidbeacos (1 Aprudsisgieted
anﬂyﬁéeeﬂédllr&% a rllblu;balm)%etor swdndrsleé @I;é@mﬁu}ff‘éf ﬁnﬁhﬁﬁ(ﬂﬁhn@s slo: d
I Ol OQI.CS arti cul ar re.the host ce
(AR BITGAR 0 R ERSR, e e SRBRasitie PG des SMESRg t he
syambtd@@@ysteml (66cdad 3old BY Lartmualaf;@@ﬂ pémFMQWWHe@Sh@ Bost cell
. ve na oce res . 0olj]gonuc
s GBRY SO0 it Bl b st d en el P SRfEchys el Bktes
anlaha@qeendeaa@m{g%ﬁmnoﬁwptr@&yggr&qg@sony‘onuﬁwbotfd@tmb@@ﬁ\wka:tors
re | Ca n ner SucC vectors
ot UGl Baciaiie Hiis: SRR HEBLPaRP e i iGpromSomes of
er‘@’pblaﬁﬁl'db @Fs a Wﬂﬁ:a@émﬁ@d@eﬁ’ﬁ@@ﬁéreﬁ]?@@& vetfors RUHHRE Riclude a
nment, a r. and transcri pt é&n term nation

e
S'%f@ BRAeRee. &HQW%F@F’“WW&B”? 8" R BaTKEY %‘Fﬂesaﬁfa%*?af}‘?%avy
elérh@itna pﬂinmethrﬂthdndemﬁl@n aémﬁrﬁatf)a@ehuér@be o@dr@bl@smkémto the

. Pol eotide enco t he

igfR Al oRdt it oS G ea s s 4 Bl cxptaco o ERbpUapelie

enicBdifg tHedighaamd habA chgihk nly,bel |ﬁséi©sj|u?t@éd;ebg¥t@te Jdteorbanyy
rte I N

chain and |light chain ¢ be ins
B erBe e Sahe ROicPL A’ MHea e BOR it Neayp|Rarpring TaR enain
caB®RafgHriag itto tganas Pestér fof trarkeedibe g the HoeeEWIL TRug her e

[ ovi ded a ‘{?Qﬁﬁess of 30 const ructi nglpa vect or

[
aC@W&'@@ RGE REPS CRRAFOH MHEHPY UagTgihRroBiHed A PIRESB Shy
cofstrucing bgebtobemciding the aghteintl/or heswodhatls of AR ahtiyiytdron,
anYmen Elng‘ra\g r%(gjm%o (ra}e%?of thglsn%réntlon which method comprises inserting
into a vector, a polynucleotide encoding either a light chain and/or heavy chain of an

antibody of the invention.

It is known to those skilled in the art that synthetic genes, which encode the same

protein as a naturally occurring or wild type gene, may be designed by changing the
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into a vector, a polynucleotide encoding either a

i ght chain and/or heavy chain of an antibody of the
WO pooeitdlon. 35 It is known to those skilled i nPETTEP2NE/059900

t hat synthetic genes, which encode the same protein
cogengthg rGr%PP'V‘%E(QGP?i ng or wild type gene, may be
THIES 'd@élgﬁi tde¥inighed @i tide Tréif?a(:lrﬁ‘f]thm A5 (LS 6k that are rarely

PCT/ EP2008/ 059900 = codons that are used in the gene.
usef ds@ageRligh PRI ERAONS A PlRMPELeREAtY r?r?&sfer PatRRgo
acid‘inﬁ‘naﬂﬁr‘ﬁﬁlrdﬁ’@!ﬁneaTﬁs bAscRkY, calsPebdoR JpammEatibR s Q&Qﬂﬁlth the

dons that are nore frequently used for th

'”tﬁﬂ‘i tﬁét thﬁ&‘?"%ﬂ leve! RBRFRISIN Briedeesdely thhnesStsed isgrgateg &’PP'ed

tr%@fé@féd%fh‘ tﬁe %@@drpébtmh@ed@@% |M\4cb||?h b%n%dﬁlﬁ@'ﬂivet WRén t he
total |evel of protein produ B the host cell is

tra@?@&feérw'meﬁ wilgl ftypesTeaL e1acs- §FY¢far’H§th86&8\ﬁe BeAN PHRYgRed
(N@Eérﬁuﬂaret%?”ﬂ@blbﬁ;%ld/ﬂ Réschhh 199¢el4 wham15t Waosfasi@d

h the wild-type sequence. Several nethod have been
WB%%I W0eq (Nakamura et. al., Nucleic Acids Research
CRAGredttencidsicatlss dél’%&/fraﬁﬁﬁé}aturé/\@&}éésl@%)e higly @@&@ﬁsed

frequenci es can be derived fromliterature sources
9ePR OhMgRY §Prasiasr(Ee& edd- NpkABY et ghdiiflaipbeide Repeareh é99%24
21%62"@‘@0&3&3%9 taeG! 6 Kunfsi havdase deeh pdisiRRed 4

214- 215 Codon usage tables for human (have al so been
(SANOPRERRI 4 W 2005025614) . It will be inmediately

It \ﬂimb@rrﬂﬁfedta@ely B@@di‘eﬁitkb kHoRd skiled thhé"aFt tﬁé’t@he‘i’&ﬂretr@dlﬁmﬁncy
re dundanc eneti.c code, alternati

%\?&P g%(iq aggr%%\}et clgptidgsyie dhpsgdlissigsed herern (particularly

th&sﬁﬁdddbﬁ @Eﬁﬁ’hls}éd TdrexpreesidRh #PiviehssitbellPlre &XY KBRS tHaf will
ost .cell) are aI so available that wll

ven
e”@ﬂ%%w‘@ ROH@episep S 16 I9¥RNtIGR- t he i nvention. 3.1 Signal
sequences 20 Anti bodies of the present invention nay
be. produced as a fusion protein with a heterol ogous
e having a specific cleavage site at the
N term nus of the mature protein. The signal sequence
uld be recogni sed and )Processed by the host cell.
Ar}ﬁBPd'B? gkiap PESEE! RYiop &qysLe @rﬁéu%ngq?aﬁ fusiog pEvied WB\A be

heﬁ&blogmbrﬁhl @é'qt?e'irc@'hkﬁhg @%p@&ﬁ@abéﬁa@%%rte raerhleqrr lelrrlnm@ié &f the
or heat stable enterotoxin |l |eaders. For

maliee Ripielh ThRE'9R Lipa eresRitonldehe Tegganizedr Fé"SZ%‘??ﬁP% by the

ho €&t Fbr%f@kér?@tfé HoRBewss, tha sfg’net wqueh&aﬂay be rorae&bﬁhple an
al%gos hat ase aders see e. W90/ 13646, | n mammal i a

N¢ Phspipiass, p‘%ﬂ"?"ma%e@rr@%Fﬂ?b|eé%%‘eP§’X§‘dl:'ﬁa%%rshFé?r d@%St

seBiliBh e @&1& qu"lﬁ;'ncé@ﬁlra? b@%r‘ékﬁmple"%T})éH%mrﬂQHéé&e%é}n@lfactor
sequence be suitab pically the signal
leaden Qpaeie phgsphatase leaders see e g W090/13646 In mammalian cell

3.

systems, viral secretory leaders such as herpes simplex gD signal and a native
immunoglobulin signal sequence may be suitable. Typically the signal sequence is

ligated in reading frame to DNA encoding the antibody of the invention.

3.2 Origin of replication

Origin of replications are well known in the art with pBR322 suitable for most gram-
negative bacteria, 2u plasmid for most yeast and various viral origins such as SV40,

polyoma, adenovirus, VSV or BPV for most mammalian cells. Generally the origin of
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30 ligated in reading frane to DNA encodi ng the
anti body of the invention. 3.2 Oigin of replication
wa@xooglormied replications are well known in the mT/ENODw059900

pBR322 suitable for npst gram 35 negative bacteria,
reE:'ICQE?ﬁ EPrPRANERDBIS Oy BeRAeddAdMaRMaders GWF?%'O%Y‘?C&%QU@DE §V40
maABbYL sindeat ¥shi@ns ﬂh@%ﬂ}/'pfdiﬁoteﬁ/sv or BPV for nost
manmal i an cells. Generally the origin of 38 WO
2009/ 016164 PCT/ EP2008/ 059900 replication conmponent
3.3 SeRefion@gsked for manmal i an expression vectors but the
SVA0 may be used since it contains the early
pronoter. 3.3 Selection marker 5 Typical selection

TyBRALSeI SIS RYENE MR8 pritbiné tr{aala)%@ﬁfee Fesl's@eﬁ‘lcett@@ﬁl@olét%s or
antibiotics or  other toxins e.qg.

oths deres #rg- FREPIREINY @%?B@'rbrm@'é‘?tf%é‘ﬁ?c‘?r t?ltéach“rK%)r (b) complement

auRIBpR BB icierRibs &%UQ@P'thn@ﬁtfslr@t Qﬂaﬁl'a@l% ||the3c}éi9rmle6< medla The
nutrients not avajl einth e conp

selaefien 8FEH SSTBA% ¥R FIERNNG Qf@Wté‘rqfé%‘% h‘??é C@'} &/@ﬂ'ﬁ "U?'Crt hryve

beBASticsRbiully FahdiSrmetilitNthB J¥Reslénddar the! Qﬁtﬂ)‘bﬂg gt ihe present
_transfornmed with the genes encodi ng the anti

inyention, syedR dus R\t tdréhresiStAnge ¢engiied Py the %?'ecéI‘P'ﬂl Q“arker

Arfo@r%r%&é‘r‘ﬁﬁl@ i€ tHaf R ¢Meld D}‘I Fﬁ‘ﬁel&ﬁibﬁ%dr%} WIRF &€ ransfOMPdriteare
nple 1s the so-call R sel ecti on marker wherein

CU{tW&H 41 merpé?ﬁecep&memtrﬁmt@dn t¥P"f9r1| EMbpeigieniss Celts are cultured

in (L S84 RS mcréa@mb)é\%cﬁﬁks STRRHbtFSASto a‘hﬂilli‘}ﬁthé%@py number of
cultured in the presence of increasing

heEXeasnPES e eidntaHRs-iGHP eolls %66}10%%'1‘{%'&’ UéFfUh%e”t"ﬁ@ for the

DISFR gglaetitsh. BGiEhe? fexhMblRIi& He: glGibkAateed ynthelds® epression system
arti.cul arlé useful cell line for the DHFR sel ection.

7 RiPIRgICs e RiRIIE Seleptips Qﬁ”ﬁtf%"dﬁeé” §9?r°ttl'r°et!“8§ré>1 gene, see
Stmmfcmsem NeYsteep, §9.apza Biol ogics). A suitable
sel ection gene for use in yeast is the trpl gene, see
Stinchconb et al Nature 282, 38, 1979. 20 3.4
3.PPadimdterss Suitabl e pronoters for expressing antibodies
the 1 nvention are operably linked to
DNA/ pol ynucl eoti de encodi ng the anti body. Pronoters

sditableprekateyolor éxd?@é?sﬁr‘fg Ariibbyide of ﬂh@%eﬂf@rﬂ@ﬁeﬁfperably I|nked to
Bet a-| act amase and act gse )Pr onot er Sy st ens, i ne

prB'HB'é‘ﬁ‘Ffﬁ'ij%COQ'N/H\e@ﬁHQ?P af EPRBYS far HPB%?técr @S%'Eﬁ'“de

phda pT&ﬁotePrBH@ta%faﬁné‘s'el afr@bé&oéeqsromez@@ kpSstene alkdlingeast
cells include hO%P ogI cerate kinase or other

PhPRRATSF fr&ptoefeﬁzyﬁe@s rig pr @PE?S%‘Ch ghyeer Fénoae.t%a@ta?'e for

expRRSBAM fedbebRIing Pho%égl&té}aﬁﬁﬁmas@)& i glycolytlc
decar boxyl ase, Bﬁos r uct oki nase gluco

eNBHBED A&k englagsimghger@ de@y ﬁﬁo@ﬁﬁ@'@q‘@@@ mrggeﬂﬂsgs@xgﬁaase
pyﬂl\ﬂéfe)di@déﬂﬁﬁ(ylab@%@b@i&ruﬁ%ﬂﬁbs@fgﬂll‘&éb@'é?phbgtﬂ{alt@%oﬁl@rase 3-

aI cohol dehydrogenase |soc tochrone C,

PheRRRqgHYsEER MU ;ﬂnfi@ﬂqﬁot‘m@ee‘ ible yeast promaoterg include

alcohol dehydrogenase 2, isocytochrome C, acid phosphatase, metallothionein and

enzymes responsible for nitrogen metabolism or maltose/galactose utilization.
Promoters for expression in mammalian cell systems include viral promoters such as
polyoma, fowlpox and adenoviruses (e.g. adenovirus 2), bovine papilloma virus,
avian sarcoma virus, cytomegalovirus (in particular the immediate early gene
promoter), retrovirus, hepatitis B virus, actin, rous sarcoma virus (RSV) promoter and
the early or late Simian virus 40. Of course the choice of promoter is based upon

suitable compatibility with the host cell used for expression. In one embodiment

39



10

15

20

25

30

35

enzymes responsi ble for nitrogen netabolism or
mal t ose/ gal actose utilization. Pronoters for
weppesdson i n mammal i an cell systens include RCT/EP2008/059900
pronoters such as _polyomp, fow pox and adenaqviruses

th%refoge thegr isdrp fided afirst B'a%mwewﬁgﬁ'ﬁunm%s\é iapgior SVAQ pag/or
CNR PRGN IDNIS en i TREBERH \Vé%?abfe' dbrdh 1V, § bt @B idvaftion, kC

I mredi ate early gene 35 pronoter), retrovirus,
regiep iadethes wih\weppycin god ampigiliyy ESISANGE ﬁﬁlevtnm@a(kﬁtewnd a
seBbAESHidHdhpribiAg a%V ¥r 846 Btdinotk MDRIA Mg 4tk h(gv chaln

course the choicé of pronmoter Is based upon sultab

vagabip slomain (Muyofithe nventeonh B&A ensiofling dlegly F ennstaap ragins, @:HFR
an'drbn%? Illﬁ'@sﬂén@%arﬁgrs\/@ 2009/ 016164 PCT/ EP2008/ 059900
t her e ore there 1s provided a first plasmd conpri sing
a RSV and/or SV40 and/or CW pronoter, DNA encodi ng

3.8 EARA NP aleherr | @bl e domain (VL) of the invent | on, KC
—r‘eg'l‘O'n—t'O'g'erﬁ'er ith neonycin and anpicillin
resi stance sel ect| on markers and a second plasmd

ﬁ%@pbﬁgﬁ?tﬁ g@%r%g%rﬁg‘hg% I?rm; fﬁ%ﬂ%%’[j&ar% eéVFQHHaI?m% £ fEment

eavy vari he Pnvent i on,
operklelinked tmiettiemgter elemsnhinta vestyir oray tEHRRJ. Suithble
rke
e S BoEFNELENGE I Dood RIS Fbp AR Uastike
altmnnarfegonor@em aad inswhardiernadivelreane mapesad) gnhanakeelement
o B ISt S B o P BleRyr o070 o BB s
eaflv @mrmtemrrhaneqerasola@e enhamqsaurhao:ubflleal@phm@r ar mddne 19G2a
o fiTtea o dA0s) THE el P be RB I o AR RERE ey e
upstigm ¢ethe(Riembiet.00- 270), cyt onegal ovi rus 15 early
pronoter enhancer, polyma enhancer, bacul ovira
enhancer or nurlne lg&a |ocus (see WO04/009823). The
: & i arsat ed on the vector at a site
upstrean1to the pronoter. 3.5.5 - Pol yadenyl ati on
signals 20 In eukaryotic systens, polyadenylation
In sLigaTrdtic systemsp pelaadenylatio signale arcoppgraldly yimkesiteot i de
l's
m@&@%b%&g@? eﬂE&? Pg@ﬁ»‘é %{tlb&w éfﬁﬂgggrﬁlghiucﬁg Sy §LH§||§P§I§%F@
typieatiyaldcad 3sgfsihensen na@ldmlgufranne ﬂvgmaemahph ey$tﬁmrsum Ilmltlng

ox3hRAhS, AEEENA JhA AR AU AAPABARABS, olBLARBASIA. 1 aohe

andeviralolen S40) QWStCErFﬁﬁFCWHB' Ipegp teaminal erweyea@tyeeytsﬁyetems non-

n{hﬂg; %a@ﬂl%}s‘a{f%g@/ﬁ%é@%/ gﬁ@%@ﬁ%ﬁ%ﬂsﬁhg&@é R68HBAddFbm the
phohdiusgiaje kinase(RGHand tieaikphal dehydiegeriase idADH) genes. In
pr%ﬂ%&%&@ﬁ%lﬁa&m?n@ﬁ sarler{ i ||§>‘ﬁ%[ ¥Qlrd §H§ﬁ§%st8ad

ylatli on signha re calf'y not require
usual tp empler sheeer and more defined termlnator sequences. Of course the

choice of polyadenylation/termination sequences is based upon suitable compatibility

with the host cell used for expression.

3.6 Host cells

Suitable host cells for cloning or expressing vectors encoding antibodies of the
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usual to enploy shorter and nore defined term nator
sequences. O course the 30 choice of
wEologatasdy/| ati on/term nati on sequences i s baseRCT/PPR2I908/059900
suitable conpatibility wth the host cell used for
inyephpe a5 RIAkargyts, peast 06'%'9'[“%{ eulsarysli eelis| euilibia PrekaryQliesils

|n<ﬂlhdmédlﬁcféha%>@reﬂ{%$d>%téﬁ%6éé§ Such e EHCAGK chid é QOE IC®% (@F
164 PCT/ EP2008/ 059900 inventi on

eXﬁF‘@'%E@%@&%ﬁcm ?%7a§t7 3P)- finebacierk ryeip; KlepgiglfasProteus,
Sarbhaialg. @M@ﬁdl@tty;ﬂwlrﬁ@ﬂldrﬁ Sdritibede RWDaS hirtdciadand

ent er obact erj aceae such as Escherijchia e.

Sr‘cgeélla asg\;@glﬁaﬂ E’@cAWhgaf &a@tlllggn@§jlchgyfog2§%see D802|66 710),

P0HEHORRCI RN as Fr Mdr0i ﬁosd‘ér@@t‘r?tbrﬁy@sobﬁ’fﬂw‘é ,yeaSHo¥peals! a
Sal nonella ty |rrur|um rratia e Serratia

e.
S%ﬁ%@@%ﬁ%C%{%S@e Sihigesacsharemyess p%{Bbeaé%WVPror%@ﬁ (&8
ATEé;cs 4ok B, mdm 18; @b@oof %ﬁb\ﬁ@((EPﬁO@@Z@ﬁ@l&ﬂé)%storls

Pseudonmonas such as aer ugi nosa _an 0]
] ndlda

(EPF.%3 yEAsteanisq Perg P%a' Jhigle 69%%%04&&?@\7%
TrRabderRBae6dia mmeaszgonbmcnnm TSI and AsBer AT RSts
16, 045; 12, 424; 2417 56, 500) yarrovv| a (EP402, 226),

sugh @p A iARRSHRNEA- ”@EP&'@?'SQ)‘?%“G’B%'@ edl so Peng et al
J. Bi ot echnol . 108 (2004) 185 192) Candl da 10
Tri chaoder na r eesi %@iEPZMf Peni ci |
AlRgHgh BEakatyClinR Rt e B%?tg?l'?r %@ %Sg'f"éa”y%@ﬁmé’?md by the

invnfbel LHo@ﬂéeII@'Ebethé pre SR indERtioRl 6 hMBE @%h@n@%n%hh@&@h
east host cells are specif

Prokaryotic an
NG R oD BN rTURHTRGR CHBSICEE %t (RHeC NOCRL
16B0ESOBL7 | Amomt:mm 6@11)9 hOmahem M@ﬁéqu@dgbsmby hamster
Swtable 15 gc [_eu aryotlc ost cells _incl

KiqpgnTal'S @ﬁ”@é{“ SR 188 R ATEE NE: eRL 10?6619)293 (ATCC

NEGORL1 5787, &hikdse hb@Rlar.ovaygis @F@” |CQ-I(BJKCIHRYCUN‘@ cCL
293, _baby hanster = Ki dne cells & TCC CRL. 1632)

61BRARERCY liRgSURES @@é Agee %@J (%? 98GhSemetiq 5ol |
M@t@ems €2, m%%é{rﬁwaﬂ;&ﬂhb% C€HO £t lides %@tgdforéﬁ%nh@

61, cell 1jine such as (see Ul a
CUEW%W"“%‘?L@%’G)" %Mqr%eté!dr‘eyz@e'ﬁbﬁf”@% Q'Eeeﬁznor%‘% k@56¥ gells

(AW@CtG:RILIh581’)VHEDR$:§II§HQuﬁ@kidnby 6@% (mi@p,t@@lL Bxp)r human lung
CG!@ &ﬁ nsi an nouse sert ol

ey &84 7§) '7&?9 93 2Rd g}ygé}mwdx@g)hwa ﬁ%'iﬁ el N%a/ (seatte

5@&7@@62/0 NELA cell's, canine kidney cells (ATCC CCL
34), human lung cells (ATCC CCL 75), Hep & and

nyel oma or | ynphoma cells e.g. NSO (see US
Thois 30 dne’ dabodipRA! & the/Pveonthers id BroQiaI@d Qs MBmsforffed host

the invention there IS}E)FOVIded aIytransforrre
cef\ GeMPrigiag p VEEIRPFNWIRY & WMPB?'”@HG/&&? Y chainh{ie FWaPdy or
an@§ér Bihding agmehethBredf as héremddsBMsSBY. Slch host cells comprise a first

vector encoding the light chain and a second vector encoding said heavy chain.

Bacterial fermentation

Bacterial systems are particularly suited for the expression of antigen binding
fragments. Such fragments are localised intracellularly or within the periplasma.
INSOluble periplasmic proteins can be extracted and refolded to form active proteins
according to methods known to those skilled in the art, see Sanchez et al (1999)
J.Biotechnol. 72, 13-20 and Cupit PM et al (1999) Lett Appl Microbiol, 29, 273-277.
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antigen binding fragnent thereof as herein described.
Such host cells conprise a first vector encoding the

wo p@hoiaki n and a second vector encodi ng sai dP¢IEER2008/059900
chain. 30 Bacterial fernentation Bacterial systens are
particularly suited for the expression of antigen

3. pcaficaguridg aemsas.s. Such fragnents are | ocalised
intracelTularTy or within the periplasm. 35 | NSO ubl e
periplasm c proteins can be extracted and refolded to

Hds® ENsafdnisiopmBd Witﬁ'v@@torsaeq%@alﬂg e AibBBiks @ﬂﬁ]ekrﬁ\%Wﬂorﬁ er
those skilled in the art, see Sanchez et al

anjoes Bipding fgements thergobpay ke Cetfired bPﬁ)PBéWeHIOd(kfgwg)to inege

skB®ln tMearHORLSY oell@ﬂmag%@%uﬂﬂr@d iftdpivMar 209&/ Qﬂl@ﬂ@d‘ttles or hollow
PCT/ EP2008/ 059900 |'turing Met hods. Host

fibggapysierps %st%??g@oﬁcﬁhetﬂﬁoq}%f’%#?t §WEP(SH?H@ reaRIOrRANE USEH es

pa@fculdi9 fdriepérstih QtufresaPidiataRy M dtinRa thil@eBRtRapted for
t hereof may be cultured by any nethod known to those

ae§q<t|o|n|l@@g, h9-tIRAragFY: Pafliss o oy ?@ahﬁ“ype&i%rscﬁ?rttﬂ‘rb@l? Gapmns and

airfif réHRrs Hirést leSratibR WitBairkR bk % KibbReIMAe Usb®\Ehere the host
systens but for large scale productiogn that stirred

Ce{'%ﬁ'l@ quidreddp 8 sgrun U@%GU”%%W@UF%WW'? &Y SURRISTENG Dith a
ceﬂ %Pdté’(fti@é agBhtefueh %B'plﬂrérh@ F8i th e 6@@?\@ esll @é’rﬁagl‘ﬂm fsbult of

aeration _usin spar gers, fles or

th% ﬁ%"éF'oﬁ‘ Rf9Ep$se DePeRding B%Hkﬂ ré’%%‘?'tﬁﬂﬁ’éacé‘?ﬂ?“‘i% e&h‘?’] ’T“P'Eocar”ers

méﬁ)@QIs@G [s lrdvﬂﬁtsuaﬁfaaés! @Haf%rbi’a%@ dep@hdéﬁt)é@lﬂhé%ttbbrh@&lls
be use Wher e t he host are cultured in

m@@ﬁﬂﬁameééo SutRenpien caliyrg (Whig ! SntéS%I'P@) T§“*§H|{S‘|&ffr@r@r‘i‘9§t§e”s

pamdutar@ inveRbbral Rdst 6élisMBapgeiRk aSAéﬁBtyQﬁ o?ér@t"émall thdde§ 8udtPas
prevent cell damage as a resul the aeration

fegs Pé@@s@pe@éﬂéﬁf&f‘ REPGRS B SR JEEPERY ‘Ft 3 hEAP4¢ PHpteshiqiedy 15:

10811098 lextBneiB@ BAIch ipRicess BRY&usUREIER. BRIEMIA recdIshinAites
for anchorage dependent cell lines or the cells 15

trapgiprBed mestialian fosiale mavde quliiedrie SpAT-eqniaiging media such

astf¥Rl €M derunh tQECS}Jlf&rléarxta||‘ﬂ19|e05fuc|’i %@Et defd bee cultddtih §Wtﬂét|c)’serum
i nvertebrate host ce e a var

—TsEenedia By asrﬁj%fé%segd% Hea@; ey@'é@%ﬁéﬁdwteqhéﬁ@av & 16311&% or

coﬁTnQéTr&%g}} RhilbSIE SnddiPRRALsHro8HOLEBRMAIr irh OHERNERAREYX N,
109), extended batch process or perfusion

USAn islmr%emwt%wngw nesesTAsY WHh 8D pnergy sa4ice sHel apavaess i

syh%ﬁc gl%l\/\)tﬁfam%ﬁ‘s BEchca ebsRBink Mt iISKHiH m%@hmerégzuﬁﬁmgaof
such as fetal calf serum FCS , for exanple such

hogbeg!ls grav reagirecthat thpsg erlisiare 3 ta gowdn seRUM frgeseonditions.

Oﬁ@gda%taiiéﬁrbpﬁﬁ)a@h %Ctb%%ﬁ&ire sﬂc#ﬁ@ﬁ cBlis |ﬁ|seﬁﬂ‘19%5ﬁtalnlng media and
Cyt ot echnol og 163, or conmercially available

repeaiedy §’6ﬁfﬁ”9%%@’°/°d¢|1@ evreomediuiyfacheseryreirs mediase that the
hosSAlls ISHRRY ane&rt‘!m $lce cﬁﬁéﬁﬁ&'\;ﬁﬁﬁ% widt @cl"?‘eﬂ‘fe%ﬁ@u"&& et al

source such ascg ucose and etic I‘OWt factors

(1990t Agimak E6HHRChARIPIY: r%qyplpﬁmemﬁéowaﬂﬁ Fﬁq £186 cenflyUPRRETY

E. @f et/ BOS bpSe)-65, W)Wér@\%ﬁhérﬁlctdﬁﬁﬁsh%ﬂgse cells are
adapted to grow in serumfree conditions.

Antibodies of the invention secreted into the media may be recovered and purified
using a variety of techniques to provide a degree of purification suitable for the
intended use. For example the use of antibodies of the invention for the treatment of
human patients typically mandates at least 95% purity, more typically 98% or 99% or
greater purity (compared to the crude culture medium). In the first instance, cell

debris from the culture media is typically removed using centrifugation followed by a
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One adaptation approach is to culture such host cells
in serumcontaining nmedia and repeatedly exchange 80%
wW@Roovhes16ul t ure nedium for the serumfree rredmCB(Ethmswoo
the host cells learn to adapt in serumf
clariiraiian e Of( tee sURErRRtARIUSIIY @ ByBicE fikratipn di'”?fitgﬁ@j‘ ang/or

deptH ﬁlﬁétloﬁeNvah@tﬂ}'&ﬂ@ih@Qbéchr@GM@ SQRABRRFay BT HSel ehRtrédifdresis
century (Beuver et al eds) 1&)619 623,

ang %'mat%féa%t ¥‘ﬁl%‘?§ §W§P%§ hydﬁ@ﬁy?B%ta? A b AT
chkd’ﬁﬂ!ﬁﬁéﬂa@ﬂy &ﬁ)ﬂbﬁél@%\loﬂﬁﬁg émﬁflﬁ'\%ﬂbﬁglﬁgﬁyﬁ@m lSQEIPHE b@l?hl@t"’tﬂne)

Url usi ng vari et of

angbts hugroghotia s pelion HroeAlpTaBM e (Hir S3dS & APS RSP e e,

avEMbl@){@Bﬁé Embb&InmenE 1 aibobieedf B2 idfentibe fbl%W ‘J/é?fcbufs or
he treatment of 35 human patients typical

C'%{tf icgtionstlenss greRarirgd Upipg é’er?'ﬁv%%ﬂ ol @év/&UPW@W%th followed
byGt @R rehrdMtb driphyESEPRERH dsQoh BRcHaNYE and/dt HATRrdrRstbtabhy,

In the first instance, cell debris fromthe culture

anipaLrcatian eXSHRARGE ISZSrRIeIon ChEmRio¢anly #1d amppiym sulphate
pré@pitz@vR.aTyRitatly, 43rida \ZIQ:@%r%ﬁal @fepEGalé e @Q\%‘(%@%@Q

clarlflcatlon ste t he supernatant usi n €. .
nap R BHaN (50 81 DUrAL T oMy sh ManAY o adtaeR. 3 puried

(pfdférbbl?fmcﬁlﬁcloﬁal)’ e'pQFaY oRto@bligihg HEEANI78RRINISHGReASr €.g.
di al ysi s and Lf% el ect rthor esis and chromat og%ra phi ¢
t

100E9H R fweated ihedntipdy 8kigpatentien erattigen pindipartagment
th@f{abﬂg@mmaw th&rBior® fink Yan iRl heid oameawdnn@rt YSuitably

system such as pol yhistidi ne%r
Suﬁﬁ}g? %‘BP%aT%l@ﬁ?@f'@'Uﬁr sagicggied) V‘S(Qﬂla@t'b%‘aes hdne,

indbaleor746) are available. In one enbodi nent, the
anti bodi es of the invention, follow ng various
clarification steps, are captured using Protein A or G
4. @hbint devitieN Ooros@b@phy fol I owed by further
chromat ogr aphy steps such as ion exchange and/or HA
chr omat ogr aphy, anion or cation exchange, size

PRIREd BRdpamtiehs @f@{t.@@d.@@ BY/tha Ml eAtiBRpakBuRkY PitRbEI0AS
g{;em pitation. %gl cal | X various virus renoval  steps
pr fAgicHe YR

atgnspas e YRragnay g Hispinorated InkyPharmagewicg!
co@l\ﬁogmoﬁé fok @ﬁé m tF® trb Seng ot Kiessh M@éds@ﬁ%néﬂ%@ﬁier@such as

r@?‘yrl E{e erably nonocl onal gﬁar ation
‘?'%fﬁ‘@ Peeriasis 59\51‘;'701?1’3 oe p@%astl%eb)'fﬁgv'm
Ad?éncﬂbﬂ%bﬁ@ar@fnoﬁﬁeAmB REREYH Oindehs AIDS GRIENL @hptaditd, PSRl
bi ndi n hﬁﬂ ragment thereof |sr§3@ow ded and therefore

Caneph Phrllar Astroaviring. ifhiAbeshCerehial BNy uch

Cdoreprar @émdélﬂSBa’ab%BCélUbéﬂcﬁi@)?ﬁaaEWaﬁdp%ﬁc Bfle @G@tf CgREEBladder
fornms. of anti bodies of _the invention

Capirah MnsteaseroH12/Malignast FiPews %'OP’HPW@H‘G&%}S% &qigdgmors

(e9f, BahihediGpnf Cbl’%elléw%’ﬂrbby'tﬁmépeéﬁelbfdﬂ|A@frbdytoma/MaI|gnant
nonocl onal preparations

Cliofizn FRERH YN HY'%d%H@?ﬁﬁ@éu??@é‘e”t%@hﬁ%it@ ¥ B'EEFOPSFOdEré“@'

Tumfbré hﬁsdan eathRitanafHypomamndt SResay Breubt dahedrdeiohclitic h
Rheumatoi d Arthritis, Psoriasis_or Cance

Ad&@em@s/wﬁ%%gﬁ %l(l? t&s I:é’UR'é‘?ﬂ‘%t Carcinoid Tumor, Gastromtest%al

Carcinoid Tumor, Carcinoma of Unknown Primary, Primary Central Nervous System,

Cerebellar Astrocytoma, Cerebral Astrocytoma/Malignant Glioma, Cervical Cancer,
Childhood Cancers, Chronic Lymphocytic Leukemia, Chronic Myelogenous
Leukemia, Chronic Myeloproliferative Disorders, Colon Cancer, Colorectal Cancer,
Cutaneous T-Cell Lymphoma, Endometrial Cancer, Ependymoma, Esophageal

Cancer, Ewing's Family of Tumors, Extracranial Germ Cell Tumor, Extragonadal
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Adrenocortical Carcinom, AlDS-Related Cancers, AlDS

Rel ated Lynphoma, Anal 25 Cancer, Chil dhood Cerebell ar
wogiotasoma, Chil dhood Cerebral Astrocytona, PCT/EP2008/059900

Col orectal Cancer, Basal Cell Carcinoma, Extraher:patlc
Gasm gelti]l@porcgﬁté%l}epagq: B By ct Q%W@@,Intraocular Melanoma Eye Cancer,

R&ﬁb&@&@ﬁ%ﬁ%é‘ﬁbk QEENBIadEéHC(DMr Pdﬁa‘%‘trﬁc,O(S)z’dnﬁ?zima) BaREer,
cer, Brain rain Stem dionmm

G@Péﬁ%ﬁt'f‘%' C%‘P?‘SCT éer@é?@bb?%\mor&s(ﬁgo@ii@ﬁ@m% i gnant
Ex@ag@rmal ERe rmbéﬁﬁmaeebﬁ%lrhdl Crbé;:ﬂh%b@ﬁ% TRHSY, @‘Il@f‘ﬂb Qé galAdult

tive Neuroectoder nmors, Vi sual

Crﬁ'ﬁao%%@!rhﬁ emﬂ%ll@qog@rebrg %%I?ccy@ﬁﬁ’c &hlld@ogﬁ/dwaéPathway
anﬁd—W’b@ﬂﬁHn@@)r Elialp Cd# | Le@térnlﬁétl-tlea% A MEkBanceA HepA®icEilular

unor, Gastrointestinal Carci noi d Tunor, Carcinoma of

(L'Mﬁwéﬁ&%erpﬁpﬁ%"ys Lpppheipg: rowRphayneeal faneerdywraiihglamic and
v.%n PB@J\Ma&GIrﬁﬁ{af AEEbONE: MQ@h@ha alsle{“@blﬁ oabHirNR (Makberint

diom rvi cal Cancer, hood Cancers, Chronic
Pel[W?&ﬁb&S?PP% SIRARARR é"dr@(r(BﬁP@ Cmuépa@%okﬁgyrw%@am a,
LetREmnRl (6. gMlueprydh pHoBratis, veutd lﬂ%_élglﬁr ShrofR! L9khphaB&ER! Chronic

Col orectal Cancer, Cutaneous nphaong,

ME‘\%&%‘@P? a0 Feaiy ) '—Eb@ﬂ:l?%ﬁ?&v'-%%rﬂﬂ%dé‘éﬂr Capgeie dlpn-Small

Cdiviung' CSanEétWSh)éIIQfellt%ﬂgr@ncﬁ'xlyrﬂﬁﬁcﬁﬂé .9.RIDB-RRlaked, Burkitt's,
Tunmor, _Extragonadal 3 WO 2009/ 016164

Cusengaepdoesd) H89@0TS Nesr Hedskin's: rOdBYMapk Ceairl Pleryaus Sivstem)

W%@ﬁst@ﬁ%ﬁfacrobf&bﬁwrubaVIalMﬁbﬁm%uE}‘ﬁist 6@k of
Ret i nobl ast ona Eye Cancer, Gal |l bl adder ncer, Gastric

Bqne{Qiiarsaycanim Madullokigstena; Yielagema, a”‘tr@%ﬁ“@rﬁ%ﬁi Melarama,

M&ﬁél@éﬁ@érmﬁ@ﬂﬁ@rMeé&héhomaEMeftéﬁét%rB(ﬁJamoﬁéNe@Q%ﬂ@éﬂwnh
and Ovarian), Gestatjonal Trophoblastic Tunpr,

Ochlté’rlmamd}{lqltlple gn@ﬁrunamgag‘a‘,ﬁwdg%@%m@ﬁl? My@@aﬁa/Plasma
Céﬁﬂﬂ&fﬂaﬁ&n wcbggyrbﬁ@@descwewag)@aaéﬂcwhroﬂ%shmy and

pot hal am ¢) Leukem a, Head and Neck

Qﬂyéplastmél}ﬂa%'@@@hfp ¥'¥1‘? D'S@EP%MVG@%%H'S Lausggya: fyheonic
Y&T® DedRemiMGIRpE NKRESRS, c@ﬁl&q@r\nyeldbmtémv@m.gora@ﬂ Nasal

i.sual Pathway dioma, |Intraocular ©Melanoma

C%V P”@:ﬁ?@”ﬁ‘é%s UsHerRpGer: r{\gaso%q{w%?an%plggqroglastoma Oral
CaPREE @F@phd@rﬁb’é@VCérﬁ%lﬁ abstbSddrdont@NERgnank BibYRBaAbtiJeHIGRY of

10 Leukeni a . Acut e Lynphobl astic, Acute Mel oid,
Bamgy QM?r@”L%ﬂﬂ% ‘Ff’é'a”él?ft@?ﬂai amgﬁél%eéﬁad%erma%' Pléﬂ‘?r

OveRibh LowlNiRigRBst KatahtiaCavmby Peatestic Céhdé@”sl@ﬂ@élﬁpancreatlc
Non-Small  Cell Lung Cancer, Snall é@ Cancer,

Cangrpharaga! %I”US AR5k C3Y BHCAMSSF W%r?thyo'd GheRde
céFrc@elFiheoéﬂQs.%c o, rbiﬁaoth@a@ha MPifuitaBNCLinRSr PREYa QML T al

rvous denstronm s Macrogl obul i hem a

Nq\%)iqsa},/MHlltlplpll\Ay a I_Iflglfrpegmoaﬁ%( Rlgstgmga, Primary Central Nervous

Sy@ﬁ#ﬂ.%bt&ﬁﬁé\fm@ﬁate el IRKblarchace, R @ANMRiIdney) Cancer,
I ntraocul a rkel. Cell Carcinomm,

R*N?é’é8?'H\§|%”8ﬁﬁgteﬁ/gf%t“at‘?'&eﬁ&?é\% u&eReelastefger wit h
RH3babmtoddrEdrad, YSaliMat, 1G9 ECEHNER S dfTHs NROPArasrha, lﬁ}éﬂlﬁ’é omne,
%%j}g %%éﬁ%é@@p%@§ﬁpéﬁ@ger Melvklel CeII Skln
Carcinoma, Small Intestine Cancer, Soft Tissue Sarcoma, Squamous Cell
Carcinoma, Cutaneous T-cell Lymphoma, Testicular Cancer, Thyrnoma, Thymic
Carcinoma, Thyroid Cancer, Gestational Trophoblastic Tumor, Carcinoma of
Unknown Primary Site, Cancer of Unknown Primary Site, Urethral Cancer,
Endometrial Uterine Cancer, Uterine Sarcoma, Vaginal Cancer, Visual Pathway and

Hypothalamic Glioma, Vulvar Cancer, Waldenstrom's Macroglobulinemia, and Wilms'
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Myel odyspl astic/ Myel oproliferative D seases,

Myel ogenous Leukem a, Chronic 20 Myel oid Leukem a,
woriviopdied Myel oma, Chronic Myel oproliferative PCT/EP2008/059900

Di sorders, Nasal Cavity and Paranasal Sinus Cancer,

Tu@Rophar yngeal Cancer, Neurobl astoma, Oral Cancer,

Oropharyngeal Cancer, Osteosarconma/ Mali gnant Fi br ous

Hi sti oc¥1toma of Bone Ovarian Cancer, Ovarija
Tygjsathneanomeesidens C%%fﬁeaﬂwpf@é’ﬂ‘ﬁ?%w”Yﬂﬁ%ﬁ?tab%m%ﬁs

knbﬂWaW@'cbﬂmﬁfﬁF byPaé@ptdoRd pr#Mﬁ&eutBéﬂ?ré@t%b' &e@%@émmgtons
| sl et Pancreatic Cancer, Paranasal i nus and

Pfﬁé@a?el{t*ﬁ%h%ﬁneﬁﬁc &th e%‘?%&?ﬁﬁ%u“@%&ﬁ&%?“'”@@ﬁr Fxamples of

su@ﬁlﬁﬁﬁlérs |ﬁ’&1@&l§§1@ﬁlﬁ§é@)&bﬂ@su&i w@hasmﬁg@rs sBiutith badektrose
Tunor , pl.asm Mul tip Myel oma

somt'@ur%ﬁ@r%w W"BP'&é{“gﬁﬁ to prRHhHAn BRI Mot ous

P@ﬁhéﬁﬂtlb&l'&h%&tlor%'ﬁﬁhﬁv&cﬂo &y inthaehals, mreehton&anal
Cell (Ki dne%/a Cancer, Renrgw%elyw s and Ur e?@r

neigFh PUTAIaneB T, TEATAS IO G O RO fanireUs infusion are

sultisP BHeavPFSIb P HRticulié fn‘éﬂétyar@ GEL c&ﬂﬁw bet\ﬁ@ér{ 0.Thg &/€00mg
Sarconma, Uerine Sarcoma, Sezary

OfﬁBW)Q%(I Ton BYAMER PRIWESA BRI anGbe Y O@t'lb(’@kl'\f‘\eth‘(%srfef #6na,

bt'lon| dFts@sh pRenfadB@Ral corddsitibhs §H§5\N§ﬂl’irﬁﬂﬂﬁo tISBSBKMES in
Car ci nopa, Cut aneous, T-cell rrphorm Testi cul ar

th%:aﬁc'eroneweﬁmoﬁwt PP eeeisd! SOMBRBITON AT ige GaRtas, O-Tng to
10681 HahhliesTsraphpbémphii uriv a@gage%w: Ioamupftoge'&%r Wlth

Unknown Primary Site, Cancer of Unknown Prinmary Sit

ingtpustiensapr @%ﬁw@@?rmaoéHHQ?ﬂréWP%' Qs e ”P?e'”t%(ﬁ'@@rmaylblee'i/?%'sed
(fr@@z"ecd}l”é%R fo¥YagionatlituiGNeRr to irinatrafiet SMd i@ methods well

pothalam ¢ Giomp, Vulvar Cancer, Wal denstronis

B 195 §PRAEN, tRANASE, skijpd nipe Ret WAgre gsnbeigenisei e invention
coR@Té&BRmefé&anvémm M.thﬁmng@ahéoyyp%ug Bh§|@@@s¢ddp@n§uch

ri se a pharmceutical acce e carrier
s

(&aPodn gljateypr 9“%(968}5%%’6?8‘%@5@9@8@& P%maceut'ca'

coRpR6itibe & re886: BeUegRRIATREHSEIMedatBl @ég@@@wﬂ &Fantibodies of
Sci ences, 16th edition, (1980), Mack bl i shing Co.

thi E)Fé’f%ﬂ%%e%ﬁpg@% tarriers include sterilised carrier
such as saline, Ringers solution or dextrose

solution, buffered with suitable buffers to a
Effgeiiva $sgs 2aA Jeaipnens regimas for pamnigiedng the ér‘t't&%%’c@f‘{‘gedhs

bifditig frajriért ltme&febfﬂae iRYeritioh e §EYXASIly demrrrﬂre@rérh@n@my and
i ntradermal , subcut aneous, intranuscul a

arg HFP%{}?@PE el %CE’FS B i0® gee-i waigrdianA h&?@‘ itét@&fffb?o‘l’%?'e”t
andlda8é oVU|§br|@IbBtopcﬂar trdoad. Fueh FRidre rerhinte &Qﬁﬁwlcﬂi&]e
bet ween 0. é%ﬂt 0 100n% of antibody, for exang
a“ﬁ@@'ﬁé@ﬁy%ﬂ@” danghdn 8 eﬁlﬁ‘ﬂl%ﬁ’@&?”ﬁ?&%@ﬂg‘aﬁ’&ﬁ ppd in e.g.
Srﬁlﬁﬁ‘@taeﬂ a1g7on ARfibceieshn BDRBARIRRHbSIS ahd GRS RaVENPreds New
known to those skiJled in the art. In one

Y%%mege”eﬁgﬁrp%’é‘?ﬂﬁw apGHHYERS:i ons conpri se

between 0.1ng to 100ng of anti bodies of the invention

I n_uni age for optionally together wth
Convenlentﬁy a ?1 gmaceutltrzgl cor’%posmon cc}/mprls ng a kit of parts of the antibody
of the invention or antigen binding fragment thereof together with other medicaments

with instructions for use is also contemplated by the present invention.
The invention furthermore contemplates a pharmaceutical composition comprising a

therapeutically effective amount of an antibody or antigen binding fragment thereof

as herein described for use in the treatment of diseases responsive to neutralisation
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15 instructions for use. Pharnmaceutical conpositions
of the invention may be |yophilised (freeze dried)
WO a0090Edensti tution prior to adm ni stration acROT/EPIg8/059900
to methods well known or apparent to those skilled in
of fhifnteractioprepeen ipbdiang e s Ort'ﬁé | #RAEIRT-6h  conpri se
anti bodi es of the invention with an IgGﬂ i sotype, a
chel ator of copper such as citrate (e.g. sodium

In apeqrdansp Wi tRePRSsPt IRY&icn thise FeRrovdcaa @Bamﬂ%eunca'
coﬁ’(b@%ﬁ&@ Bsthbidihg 2 herasEmasIlyicHBch@ dnesliieef 4 hendashae of

per - nedi at ed der%r adati on of antibodies of this
hUl”?é‘!%‘?B@”“%%B’ VpeEaRiody cemprgasia, ¥ dBae sslegted fom iergroup

coﬁ@igﬂlr@i‘& $R0.| TINOM4SERY & V0déMgin3RBlecRAdBbnPhedibli®8dhsisting of:
|nd||\é(8 fragnent thereof of the invention are
19 determned enpirically and 25 are dependent
on factors such as the age, weight and health status
of the patient and di sease or disorder to be treated.

In ggeqrdangeryinstha peesart IRYeNtiPRdhgsei s Arevided a PRamagetisai ng

coRtpYSiti6h a&np@ﬂhgjaﬂ@addmtl%iy%‘%bm ARGUNO B 4 AloBoslesss may
found in e. et al (1977) Antibodies in

be
huﬁlﬁ%ﬁ@(ﬁ”ﬁ%‘?@é’i’@dﬁﬁ@ bloﬁlé FAPYisa’A, bnd@haie Selegisg) rogyhe group
coRsikting ofl SEQ.ITEREF B arliea VEHWREA sbledidarih HRQP6ED coHisting of:

Conveniently, a pharmaceutical conposition conprising

S'%pllcptN(afmparts of the antibody of the invention or
antigen binding fragnent thereof together vvith ot her
nmedi capents wth instructions for use is al

CryrbigAdbl abarmgcautienl spepesition srRTisingR kisef RS Of the antibody

of tHWViIRGEritioR of HAfiJRArIMYify FEIHh&T e SogetRETalitFBRHahefkr
co osition CO%ISIH thera eutlcallg?effectlv

RNt PPigRaly; 8*6‘89‘%@9 ingk¢tion f%“ﬁsu'%@ FayRBREted by the
préggm BOEntioas herein described for use in the treatnent
of di seases responsive to neutralisation 45 WD
2009/ 016164 PCT/ EP2008/ 059900 of the interaction

Theahve@bn fudhetmé8dohfemplatés Qbhét@%cé&h@'ﬂ@om%ﬂdﬁ cohiprising a

accordance with the present invention there

thepBeyttgaly elfesHE ﬂ'ﬁe%”dtqf ERNoClepnFa P edydH a@BQ&SW'Q?'H% fragment

thér’é@if APRHbIN @@ls&rlbe@ff&afsiel i eheAFEUHMEN QST deBBROCkSEIRIveTo
humani sed_ant i y Which antibody conprises a VH

”e&HﬁlﬁaHO%QitQEta%‘”tﬁ/roéfﬁ’F AB- group consisting of:
SEQ 1.D.NO 14 and a VL domain selected fromthe group
consisting of: SEQI.D.NO 16 In accordance with the

present jnyentiaon there is ovi de har ceut cal.
In DO eBRiA N & drvation Seharpe R oA PO g BB R the
anaﬁmmh c@hbmaﬂ@mmh othat thehib&ﬂd: 5§6hta 61 iadREyn Wairady, for

oxaBnla BepraRon i epokesere S ROV nagHan "ob et oo
alkyi0ify alhentg s zﬂﬂlpmél@BGIitéé lintgrcafating SEHBidticD. d¥Wwkbactor inhibitors,
cell cycle inhibitors, enzymes, topoisomerase inhibitors, anti-survival agents,
biological response modifiers, anti-hormones and anti-angiogenesis agents, including
anti-growth factor receptor antagonists including trastuzumab (Herceptin), Erbitux
(cetuximab), anti-growth factor antibodies such as bevacizumab (Avastin),
antagonists of platelet-derived growth factor receptor (PDGFR), nerve growth factor
(NGFR), fibroblast growth factor receptor (FGFR), , small molecular tyrosine kinase
inhibitors for example lapatinib, gefitinib, etc, chemotherapeutic agents including

gemcitabine, irinotecan, paclitaxel, cisplatin, doxorubicin, topotecan,
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15 Conveniently, a pharmaceutical conposition

conprising a kit of parts of the antibody of the
WO pooeMtdleon or antigen binding fragnment thereof PEDERIDE059900

wi th such anot her nedi canments optignally together
CYGPPrPSPREMIASe elhglanofagasazing, Qﬁwr%ﬁf‘eﬁfﬁ'ﬁa‘f%ﬁﬁﬁheﬂﬂe

etGFRERN tenipd¥RB! édﬂémy%@l BrfFﬂinr&)/rﬁat 'c?tBsuﬁél %FJW&WeQAra -C),
cont eg_bél ates a pharmaceuti cal ngoa tion conprising

Thidiesa, fﬁ?tﬁf?alBIU§'f%‘f pétf?‘l”vgx%d\ﬂﬁtp gxatndetisHiar, B|60my0m

IfoB i Witddycint | kskaRtrosk, Neh dréigeHee WinordIiiRé &4 rbéSiatin,
herei n descri bed for use in the treatnent of di seases

Carpémneing Aminpatgriiy PAFINORYcH ugtd infe Heatment 9f bimanagisepses

anB disbrddrd sadiPhdIRMe @RBRI Aritis HsokiBSls bNEaRsdreBuch as Acute
har maceuti cal conposition conprising the antibody in

LyE&‘?BP'ﬁﬁtiq letk@intan AdtanerortifRl Caseteme. Apenrelater Gangerat AP

Rélét@a @pmphérﬁé Ar%?F@ﬁﬁJ:& CRildheB® 0 Heay Autﬂoeyt@trﬁecmdhood
cl asses of E:plncludln mtotic inhibito

CoipRig] /é%trqs:gtoag?e lorecigliGanien Beam GRUCaTFIRpA T aheRgic Bile

DR RS Ba8derdtanath ds@é‘ds@FcokﬁHﬁMbllgn@hﬁFlbﬁﬁlls|H|§tb6@§/t@ma Bone
|nh|b|tors enzymes, .t opoi sonerase inhibitor

Cayyoe, Beap Juingrs @g%n@@"” %@%@m%lc&i?b‘?”ééﬁ%tf%cétoma Cerebral

Ama*tsmgmangaaﬁtlelwﬂﬁeﬁdm@mmeuag@m@esu@a@gwabs
i ncl udi n ant | rowt factor recept or ant agont s

PrI”HEY%N?Wﬁe?tP%\%VF@ fivrmers( Miskaldthwgy, angt Hyraihalamic Glioma),

Bré&ftahRcER Bl onchRl AdEiddsiCdrambil, &Jﬁkl*ttk%q_@'h%oﬁhcbal%ﬁwmd
bevaci zumab (Avastin E _Hjanta oni sts of

Tugpogs %P%fo”ﬁﬁtlr‘@b@a@ ”F%fc? fenomGeft GIknpBHEHRArY: Fa¥mAsY

Cegﬂr@V\NBrvf)é@S%tem( DfeblarfAsbbepbast carepw Rstrasgtddhia/Malignant
recept or R smal | nol ecul ar tyrosine kinase 35

Cliom: &%‘fai C@B?grth'JP&O@d |C§ﬁa%rﬁn?w0n§éfymphﬁ%w Lepkemia,

C&Bﬂmﬁﬁgéﬁ&!ﬂ iy ké&%tﬁwérf@l\/l?é’lbﬁ@hfe%ﬁ@ IEﬁaﬂJ@djé‘r@ Colon
i ri notecan, paclitaxel ci 2& atin, doxorubicin,

qul‘}ﬁbtc&lfﬁﬁda' NREy. SO0 Y8 1646 IBernbens Bréaaeigal Cancer,
Ep’éﬁ@&rﬂ@rﬂ@sﬂi’é‘tﬁiﬂibg@al Uéﬂbé}héb\/ﬁf@ s Fdeﬁﬁlﬁlrd?a'llhﬂﬁs Extracranlal Germ

unor ubi ci n, amnm _no

CQ” TM%SEH@QOHQWI%@Q?” TBJ”PSTFU%’ftEﬁH\ea@i'q B"%@?%Qaﬁ@er
InPcRR I Vel AR e Cancer, RétRbBRStombaxRt ©dfer, BitibfadBer Cancer,

t oxi n, Txaol Met hot r exat e, Vi nblastine, BI eon_?/m n,

GasrisCiomarh) Ganeenirastoietesting] Qfm%ﬁ@nowﬁ%m&%' UgRers

(e%arE)dtr@bﬁéhfée Ex@@@&ﬁi@lbﬁbh@ Ovari&H! Geaafionl msopﬁablagra:tﬁrnhdr,
cti no%m nQ used in the treatnent of human di seases

Cliome 6i% nidhord Seipderiet bl Bo% FRraorg! Sstrpdemasi s

CtﬁlﬁhWVu@ﬁ&.FSalﬂWbb d Hgstilarkiy ) I8 LieGkdrRiH KIB8APand Neck
Adr enocorti cal rcinoma, Al DS- Rel at ed Cancers Al DS

CarephtERailogaiRshVerA TN cesa Hedokin'chynabe Hwpebrynggal

CzkF, RYbBERMIEBd HROADPatk®seBlictha, Asfddetiar M@ﬂanoma Islet Cell
Col orectal Cancer, Basal Cel L Carci nomm, rahepatic

ngplp%mgéEmm@gﬁegpas BRERREES S@%ﬁ%@r Kidney (Renal CeII) Cancer
La@&fg@@ls@érmf rL@bk@hllaQQ@ntAcEtehIWoHa%ﬁd %Mteqwel&an@hromc

Ly@@h@%&]c, Eﬁ%hg:tl\-llrgq@g%wﬁs %@r%r e erI]I) %Ip and Oraﬁ) Cavity Cancer,
LivAs 1028681 SaBR/IMedil (%llﬂ.ﬂlng@dn@ﬁﬁSnﬁH&%ﬂlM_lmgmancer Lymphoma
(e.g. dALIlllDlsol'\pélezlitgé OBnl}arklttgu&rjt%tnggl}so'I[ cgl Hodgkin's, Non-Hodgkin's, and
Primary Central Nervous System), Waldenstrom's Macroglobulinemia, Malignant
Fibrous Histiocytoma of Bone/Osteosarcoma, Medulloblastoma, Melanoma,
Intraocular (Eye) Melanoma, Merkel Cell Carcinoma, Mesothelioma, Metastatic

Sqguamous Neck Cancer with Occult Primary, Multiple Endocrine Neoplasia
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Primtive Neuroectodermal Tunors, Visual Pathway and

Hypothalamc dioma), Breast Cancer, Bronchi al
wad@noness Car ci noi ds, Burkitt's Lynphonma, Car cPCIUER2008059900

Tunor, Gastroi ntestinal Carcinoid Tunor, Carcinonma of
SVUHWWH'?\MW oM R IRgPY Ce&g{@pplgpmhylymﬂgigg%
M@écﬁﬂasﬂabtﬂf SM&rﬁ@é’ﬂ\%dyﬁﬂéﬁl@YWel bifeevONREMS, gnant

diom, Cervical_ Cancer, Child Cancers, Chranic
Mi%ﬁﬁ:ﬂﬁ‘@%%?‘é‘e[‘é%kgﬁ?'ac Myélﬂ'%h?%‘e%%l'\%%% Yyeloaak S oic

M§dIsRBlitEratiee DRBFdRY, Nt Cavtry Bhg Wa?’é?fa%al SimhPOanderncer ,
Col orectal Cancer, Cutaneous T-Cel ngrrphorm

Nﬁamﬁgqaépa%fc@?urob@s@ﬁ@ﬂ%&?@wrlf PRNRGEe Al NCSF
Oﬁé\bé’é@co‘ind?ﬁlmlérﬁénphbﬂ_ddﬂmléitlocﬁbhfa&ﬁ"E?é)ﬂb abvAehntaneet, lovarian
nor, Extragonadal Germ Cell Tunor Extrahepatl c Bile
EFIﬂD@'ta' BaReT OV?‘W%@%’H&GP%F“W@T Syaran IE?‘@ Meligpaft Potential
TURRsr] Palrasic @B cEY BsI&iadieranciaalit @aﬂé’é}epa@ﬂﬁé%ﬂ&nus and Nasal

Gastric (St omach) Cancer, Gastrointestinal Carcinoid

Capihsrancete PRieEreid F3Res's Pe'@ & Gancepiheqelhirgmpaytoma,
PnEéﬁUlék@ﬂﬂéldaﬂwta@ﬂ@n@faﬁlb@rﬁé Cefeprbplab@Malitidie MRReIMASt I C
Turmor, 25 Jiom (e. ul t i 1 dhood Brain Stem
Pleyiopyiopary &lasiema P%&%W&@y”ltréh‘ﬂem@ﬁys&%édm\?h%@éi Prostate
Cd?\%bh%)étaﬁcanwpl%ﬁbﬂ'@m(%ne}}‘}l@efn)telcﬂehalﬁmﬁB’h@Uré‘t@ad

atocel lul ar (Liver) Canc
Tr%tﬁmah(:gll E?’Fﬁﬂﬁdﬁﬁ'nogﬁﬁt@ﬁ}% ﬁ yosegﬁqg@r Sallvary Gland

Céﬂ\é@p@@ﬁﬁ%ﬁué S%ll?ébrﬁé M@lneFQérB&\ﬁé{ SEZa ndrd%é amulidanoma
norra %@Mlocrl ne Pancreas)

3%96%‘?9%'\"%%%%%3“W(P&F%ﬂpr@@éﬁ%ﬁ e earfsarSofgssue

Sdr@dria B lan{oal ORIl C k@ Ra @Jtérﬁhcﬂls T (Mltﬂymphhﬁﬁﬁhvégh@@[bf c,
Acut e I\/Iyel oid, Chronic
Cappel. dgumens, T%\HB'W%”E'W@%I T*)Vro'ﬂ’_%ﬁ”‘é‘?{dG@tai'or@é\T/fquOb'aS“C
Tlﬁ%?fC@ércmohdaVcﬂ Unkasee an'éW@Wa'ncé?&if |Un|kH6Wn Laree/s site,
Cell Lung Cancer, Al DS- Rel at ed,

UFBUW%QQ”CL%I E@G@’Hﬁ*é'éh‘éteﬁm% @%PCGFFH@@Q? ﬁ%géom@o NE a%ab‘k@weé
Vigutll Paffiwalfeind HypBthaRimideliyad sV dYStGicer, Wd gezgbma s

Macr ogl obul i nem a, Malignant 35 Fi brous Hi stiocytoma
Magrogighitinemia. 38 VWiiea TUMBKUI | obl ast o, Mel anon,

I ntraocul ar (Eye) Mel anoma, Merkel Cell Carcinoms,

Mesot hel i oma, Metastatic 3uarmus Neck Cancer with

ThecPedyperianipgn bigdingiigowerisdBeierie theBissatiaventioygay be

us@8 ADESMEASHbNRIN SrRR2I O 0 DBRD therpitiEAIyRactiM b ddridd 6r radiation
fork%@l onma/ Pl asma Cel | Neopl asm Mycosj s Fungoi des

|%@Fgogg)ma&|og)\;\ﬁa rog}?égasses of drug including m|tot|c |nh|b|tors

alﬂ\ﬂ}%ﬂﬂng%éﬁlb aartimbifeitenimbichREiRg bNtbidics epoRth factor inhibitors,
enous Leukem a, Chronic el oid Leukem

CeN/lSV‘f'?E] DitRfre PEARICSCHIPSITPRIEANFEN lap%$|qr1g,sng|%agents
blé_R)gi@él @@ip%nsé\lﬁl%dlﬂeﬁaﬁhﬁ Morﬂ%e?@h@%ﬂﬁ%hg@!}éﬂé‘%ls@y&ﬁ@ incfuding

ngeal ncer, . Neur obl ast oma
a”@?%ﬁb‘ﬁ %@@&Pewﬁmﬁgoms& felyd QQ&@ﬁﬁ‘FN@PP é'ﬁ%lrﬁ? ptﬁ—‘]) blf'rgl!i%x

(céﬂUﬁfﬁﬁ@F)éhlﬂ@Povﬂf\ f&@&%/ntl@déﬂéé, %bh%é’!‘:@démz@datb (/Wéstln)
anf tnﬁgq (!Pfg}l%ﬁlpt-tg%tvgﬂtgpgqr/th ?erllctor rreceptor (PDGFHRR nerve growth factor

(NGFR), fibroblast growth factor receptor (FGFR), small molecule anti-IGF-1R
agents, small molecular tyrosine kinase inhibitors including lapatinib, gefitinib, etc,
chemotherapeutic agents including gemcitabine, irinotecan, paclitaxel, cisplatin,
doxorubicin, topotecan, cyclophosphamide, melphalan, dacarbazine, daunorubicin,
aminocamptothecin, etoposide, teniposide, adriamycin, 5-Fluorouracil, cytosine

arabinoside (Ara-C), Thiotepa, Taxotere, Buslfan, Cytoxin, Txaol, Methotrexate,
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Tunor, Pancreatic Cancer, Islet Cell Pancreatic

Cancer, Paranasal Sinus and Nasal Cavity Cancer,
w@aaphisoi d Cancer, Penile Cancer, Pheochr onoRgI/BRm)S/059900

10 Pi neobl ast omma, Pi tuitary Tunor, Plasma Cel |
V"f\ié%ﬁl”ﬁs%‘erW'Pp'f%fW@P dviéemygs) @uMB@Eﬂ”HBH%r\{)”%P'éE%na
ViftbreIbRiey CeRIdblagh, MRSy cirY, RnRRd LD MAdBRonicRst at e

Cancer, Rectal Cancer, Renal Cell (Kidney) Cancer,

Renal Pel vis and Ureter Transitional Cell Cancer,

THaahvenabh &ﬁk%lde%hﬁ@f@lﬂmgﬁéﬁMentsﬂb Usarof s@h’i‘é‘@omblnatlon
Cancer, Soft Ti ssue Sar comm, rine Sarconn, Sez

in Geferabnent K giseRpgsamenta @5 18@?‘?\""%’@@‘“”9!\‘7%1('@}”‘9@&? Fhe

diseleks8 op@/héﬂenmmlsﬁfgiﬂhb acti§ I tHeerebaR6OWill beWehefidis 8HE the
Sar conma,  Squano || Carcinoma, Cutaneous T-cell

use\AHIccARD 0%%&%'9%@”%36@@%”%@%% eWHfaé:ture ofa

méRESThd R 0EH thd BarhBihgtidraneby ofgisbrabistiidh ad RMROMBIGRS Attkritis,
Tumor, Carci noma of Unknown Primary Site, Cancer  of

PSORRYI® RRCPRGaR FYCNAS: ACUte bYBIPHP BIPStisup I AdEROEo g

Céﬁ&uﬁbﬂnEeAI@@R@IétedL@eﬁfcb%eAﬁ% Reled WH&)ﬂia AABICCIncer0
Vi sual _Pat hwa pot hal am ¢ i ona Vul var Cancer

ChidhershSerrbrtas ASWB@F?J@P dliidhaharebe dsiipeviama. fepfgectal

caer, %tsbltt%ﬂyc&&m@mbl EﬂFhHébé‘ﬁiﬂ Bh(b ﬂ)lﬁcﬂ@éﬂﬁérs Btddl@éﬁ@éndéfr
the present invention in conbination with

OgiesagrormriMaligantFi bf?ﬁ’ér"ﬁﬁt&%o% Wf‘ea%?ricx‘?é E%{@'@ﬁrt%”%? (e.g.,
BréiaCBt@MGlrbmaZ@ef'éHeII@rXﬁéMcﬂohﬁ G@fébkél&tstr@éyt&mé/i%a%m
classeso including mtotic inhib
Q”F@yl ?P%@“%%%('%du"%%to%ét avyeiential PWP@V% ﬁlle'sl'iqeﬁ@derma'
Tudidrs biiddl Pathmgavy@m h‘-lyfp@fhbﬁimld: BNbMkS, Br&ast cgﬁbér BhkEial
|nh|b|tors poi soner ase, i_nhi bifo

Ad&ﬁf’i"a?&a\ﬁ"\‘/%ﬁjs %’é’?ﬁt $ '—ymBh‘HT‘%gqq{QPO'PJ§H@ﬁs@awt?§t'@?§

Catihbid TRNBP N©SrcinBhadh UnkAd\gH PBRBAS PEmABLO&Rral NeBlous iSystem,
anti - growt h factor recept or antagoni sts includin

qu?%e;hauéaﬁﬁ%tmF@éﬁrﬁlrﬁstroevtsm@a\ﬁa igpantc@iama. frepyical Cancer,
CHighbodICavdehs, fHEoAE LANphRYEE ESUKSHREA c&ﬁorh@wgféloéém

(Avastin), antagoni sts of platelet-derived
Lepkemigy CF@@&dY'b‘?'OQrPB@ﬂﬁ)(e f?@FQFéS Jrodont hanceet %‘P'Oreeﬁtﬁﬁé)“?er

cdthisorbTasél gyreyomd, Eﬁﬂ@hefri@ﬁ@@ﬁdérr Ed%@ﬁ%om%nﬁédphageal
mol ecul e anti-1G=1 L:fjgents

sSna ul a
Caneph S0 & I AR BEOT TMH”QS?t r@ciaRal E?&rrﬂ &Q”JHHW rﬁ%ragonada'

G@ff Céll Nirkor, EkFahepab& BIS DastanRidkt, ¢nt%@GIbSMb%bHﬂ|Eg@ Cancer,
egem:l t abi ne, irinotecan, g_acl i t axel gPl atin

BRBpsieMei Ve €56t &eallhladdyib HisRb SHasiin GEOMIR HRAFN,

GARAGOMERNALICarciflid MRimdp) Géﬂ’m Celﬁﬂhrﬂ@#‘sa(ﬁ@t ®@6iaRial,
et oposj de, teni posi de, .adrianycin, .5-Fl uorouracil

Exbipggradsk and Qisriavss Ceetational Tegp Oﬁ”ﬁﬁ?ﬁ E‘ﬁﬁor PUBE de-g, Adult

CHAdRbdBBrairCed IOhildHovat sretfal A&t Icgwaiee Childhod® Visual Pathway
2009/ 016164 PCT/ EP2008/ 059900 . Vi nbl asti ne, Bl eo

angf P ATRIC). KRN it HRUEMIRY eREARG IRRK Caycht ,I-]gpg{qCﬁnglar
(L.\/en@aab@ ABdgiGRs DRRAbRSHA, Hﬁ;@ﬁnarp@gam CancANH st B4t and

Vl%thaig T féllrg)m-gg?qgégglﬁgrt I glgﬂtt)rga Ia‘%{)fgﬁlégpwc;ma nfdgérEnl?aer
Pancreas), Kaposi's Sarcoma, Kidney (Renal Cell) Cancer, Laryngeal Cancer,
Leukemia (e.g., Acute Lymphoblastic, Acute Myeloid, Chronic Lymphocyhc, Chronic
Myelogenous, and Hairy Cell), Lip and Oral Cavity Cancer, Liver Cancer, Non-Small
Cell Lung Cancer, Small Cell Lung Cancer, Lymphoma (e.g., AIDS-Related, Burkitt's,
Cutaneous T-cell, Hodgkin's, Non-Hodgkin's, and Primary Central Nervous System),

Waldenstrom's Macroglobulinemia, Malignant Fibrous Histiocytoma of
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51in the treatnent of di seases where |G- 1 receptor
signalling contributes to the disease or where

wWomeuwvoulssi ng the activity of the receptor w |PCTXEP2008/059900
beneficial and the use of the antibody or_anti

Baserfefiteepar ommindutieRiasiena; Melppemadntineieian ey anoma,

Méﬂ%é’ll CANBAEInb®A, MB@otﬁQIHBAeﬂ Mdté%ﬁattcf&ﬂ@mbu@fl\le@k SRHEGEHith
as Rheumatoid Arthriti S, Psori asi s or Cancers

O%Eﬁ’“ﬁ?"y Allirle EpderingNeoplagia Sineeme Mulip'a Myelop/ Rgpm
Célm&ﬁilééhﬂ%gs@FDﬁgcﬁ@é@%Io@%&%t% Syflifdmdzel at ed

homa Cancer hood Cerebel | ar

Mv%éq) éewwye@mhfar?&&%l Disspasy Myeloppeis,/te3tgmia, Chronic

M@ LEGkeMhia, IFANGIE geﬁﬁﬁ@'CfE@rﬂu& MyBloptdiRiRtive i srabepPRES A
Bil e Duct Cancer, der Cancer,

Cavity apd Krcasiesal/qims GRRGSE W%P%%”%%P?B%%Ft Mo oRlgagma, Oral

C4mBE SropRirpideal OAMIeS, (ﬁﬁe&sarconﬁ—’é’/ﬂl'argrﬂne FibfdusHBtiocytoma of
Cer ebel | ar” Astrocyt omm, Cerebral Astrocytoma/ Malignant

Bops. @vainel a@ﬁér@&ﬁ‘r‘ﬁﬂ@p'“ﬂ@@hpﬁ'&%ra@f%ﬁﬁ Sy et BHEYr i al

ORriaAILbivRal lYAHRCRSEQBETaMbr, PRHERRESc CYhdedaklePaéinPaycradtd
Hypot hal am c_d i onm Breast Cancer, Bronchi al

Cangen Girerreeal inyorsNassh eyt Canqepmraiuroidcarrsendianile

C%@Phe@ﬁbm@bﬂbrﬂﬁt Plﬁéd)blaéf&hﬁl F’iQJthryT'HIﬁ%r, Pleamaicenma of
Unknown Pri ma mar y Central Nervous

NQ%’P@H@MPEHP'G/MX%%%%%Op%P@BWﬁ'a%%W?O%W@WWHﬂ NeryAys

S}@énﬁ?ﬂﬂnp@ﬁé/ irFadtatearuiRer, Redtil Eahtsthresk CeN¢RIEey) Cancer,
nic Ly @Pf&ﬁtl c.Leukenmi a, Chronic l\%el ogenous

Rq_r@bﬁglmsa?md @”W@P%&%IQ%%RG\)@OW APders, Col on
RHaBA6 @Y 0sdredrhd, e3idhry CANRECance S GHTESS IR é”aré‘@hé SRR,

Endonetri al Cancer, Ep end%/m)ma Esophagea Cancer
SEGITRY' EZRGPYHrgRe: ﬂ?ﬁd\"@a R4 §5‘8r%9rﬂ087 %@é‘f%céélﬁk'”
CakbifBia, SrbN RestnE @ancéreBoM %bbe §HR&BFna barAb\RPaéIN C

Bi |l e Duct Cancer, Intraocul ar | anoma Cﬁe Cancer,,

Cateippmant dapenns =Gl laaprhoma, $t|qy|a5&3@@1;er W@?ma(ﬂyW?c
Cér&h@rﬁﬁd’ﬁyr&é@éﬂ&er G@@f&hérﬁél Tk&shbobRslic T@héd, Bakdhohbe s |

m Cel | gf Ext racr ani al Ext r agonadal ,
Ur&ﬁeewmf’é'maaw'te &%“Fﬁ'f Pidnknowp SPRGBHY 8U¢:i Wethyghtrances i orm
Edd®ni@trial Bk, Can@@# lusbredsREcha \BiRa cehédrdisas Pathway and
Cerebral Ast roc t ong, Chi| dhood Vi sual Pat hway = and
HyRepstamie Siipep, v ?W@ﬁr@@fl ldenaliems ?QQS'OQH'H‘%%@”" Wilms'
Tdemgtcer, Hepatocellular 30 (Liver) Cancer, Hodgkin's
Lynphoma, Hypopharyngeal Cancer, Hypot hal ani ¢ and
Vi sual Pathway dioma, |Intraocular Melanoma, |sl et

whk& theGrtisdbdyOsFeant @iﬁﬂlhgzra?lﬂéﬁﬁéftﬁéﬂ@bf of fi@de®ke invention are
Sarconmm,. Ki dne Renal Cancer La%%%eal Cancer,

uspd [k ganiingtiongit E‘ifttBerE‘%‘ﬁH’aW 3dive @gents RPRPRRNYS may be

ad@hrﬁ@t@ké’e‘j éM@beg@thBﬁor Sdpariéls, é&@brﬂ%{ﬂ@ﬂ§imuﬂé}¢bdd§lyw any
Cel | Oral Cavity Cancer i ver Cancer

CORFN + 35 Cell Lung Cancer, Small Cell Lung
Cancer, Lynphoma (e.g., AlDS Rel at ed, Burkitt's,
Cut aneous T-cel | kin's, and

d k| n's,
TherGompinat leanisiaredionts W@wemn'entlmgg@éwwrf%use in the
fo%@r@ngMbem%m RrmiNBlidronRthu plhdriaselicst forbib g of

comprising a combination as defined above optimally together with a
pharmaceutically acceptable carrier or excipient comprise a further embodiment of
the invention. The individual components of such combinations may be administered
either together or separately, sequentially or simultaneously in separate or combined

pharmaceutical formulations.

50



10

15

20

25

WO 2009/ 016164 PCT/ EP2008/ 059900 Bone/ Ost eosar conm,

Medul | obl ast oma, Mel anoma, | ntraocul ar (Eye) Ml anong,
wORMRMI61GE| | Carci noma, Mesot hel i oma, Met ast at PCT/EP2008/059900

Squanous Neck Cancer with Occult Primary, Miltiple

Endocri ne Neopl asia Syndrone, Miltiple Mel oma/ Pl asma

whk&d Eorleired FhStH%a sie asrhRuIdtidR AQViliBE apPleBlbRANBR tRS e
Syndr ones, rI;%el odyspl astj c/ Myel oproliferative

Comp@%’%}é@“sﬁ@% glerstascomnakplrivain easp oH1eE anddng gher
cokpiekiifs af thiibinhuttRdnMAal RaRoe fohheBied 1 AdriiRkOktidre iHehv e

Di sorders, Nasal Cavity ‘and Paranasal  Si nus Cancer,
for%%i% é?%@‘@gll theyamay e Previfeskin 28y sapvenanhiormeigtesr |

cofVENERR YMEEH a PRANRETas 478 kROBR T QREYIY SH¥RdHtigEh BTn@M@

H stiocytoma of Bone, Ovarian Cancer, Ovarian
fragmqn,:eetpe@of@d%@rt Ovari an Germ Cel | Turmr 10 Ovari an

Low Mal i gnant Potential Tunor, Pancreatic Cancer

Islet Cell Pancreatic Cancer. Paranasal Sinus and

Whesig) cogspination with @e%ecordarhsfw%r B9 AEBIe agekst the same
dr&%@é &he dBSELEOICHCATBRYbASHR My diﬁ?é?mo%ﬂ]@ﬂﬁheﬂﬁetarﬂr%d& or
Turmor, Plasma Cell Neoplasm Multiple Myelo
a”W%P'BB'GQ heaRe)t Bereof Sged ploangatpPrerinte QPSGNé’Y'U B geadily
app¥eiRéa by tHebosmileha@sd ate Cancer, Rectal Cancer, Renal
Cell (Kidney) Cancer, 15 Renal PeI vis and Ureter
Transitional Cell Cancer Ret i nobl ast onmg,

Trﬁhmﬂmwmwms ﬁaé qutﬂéb’erﬁ)&ﬂﬂeﬁaﬁ%Smbmﬁ%ﬁ cIrh Sty an

oma, Uterine onm, Sezar%/ Syn
a”HB?P'yl\%l %H%%b'sﬂ'i”ﬂ fr@%‘@@rther@@F Ridf é@SP”tQRY‘?Pt'OC&PQ@ 6 M

an@ﬂ‘iélrkhelréﬁeférﬁ&éllly%c%légﬁnt Soft Tissue Sarcoma, Sguanopus
Cel Carci nona, Cutaneous T-cell Lynphoma, Testicul ar
Cancer Thyrnoma, Thym c 20 Carci noma, Thyroid Cancer,

Tr@ﬁhﬂﬁné%ﬁ'refé_fr@@ﬂ%ﬁo@&nhéy cbAlBrientyaeChragdePor LSETHRBForm

Pri rrarg/ Site, Cancer of Unknown Primary Site, Urethral
of ephaepaceutical ferafatign agf diysbacarcaytical fpraiuiatiensgermpiiing a
coVﬂﬂldﬁ@h aSABRRId, abdv s tetidaiinayprantacdiiipalyhricepible carrier
oma, Vulvar Cancer, Wl denstronis
th%ef '§BTesER A HEheEMRpimeRt atihe inveIBP. 25 When the
anti body or antigen binding fragnents thereof of the
present invention are used in conbination wth other
therapeutically active agents, the conponents may be
adm ni stered either together or separately,
sequentially or simultaneously by any convenient
ThreCfUIIcEvrn@&a{ﬁh}ﬂz@ﬂﬂﬁraﬂéivarwgsfalsaé(ﬂﬁ b’Et_deﬁrﬂ/eaﬁmy a hé%/examples
convyeni ent resent e r.use in the or
YR ocba 1 i Ron o Sria SEad WhiF spdidRidi e
fornmul ati ons conprising a conbination as defined
above optimally together with a
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pharmaceutically acceptable carrier or excipient
conprise a further enbodi nent of 35 the invention. The

wo pwopidadl conponents of such conbi nati ons naRCHEP2008/059900
adn1n|stered ei ther together or separately,
Exgamlfntial Iy or sinmultaneously in separate or conbined
phar maceutical formulations. 50 WO 2009/ 016164

ExB&bld=P2 Q8RR RA P monbelbns eibibdiess | N t he sane
formulation it wll be appreciated that the two

t ' t abl ati bl th
MG BEATPPTES hrREs Welg reshiBrt Y BYot e e a BN and
acBdahee Wit thel raétadd setrforaslim I HatIG@aho D LaAkeAntikodies a

| tely t ed
Labgiayan Matiaf ERRL St ba baras: T8 w9 s S Rmse and
boasteal‘o@ ||’fr~‘tl“e®dﬂtofneél nﬁg@&tldﬂ@dtfﬁ%o@ﬂdm@ﬁﬂhu@%ﬁ IBFRTR (RXD Systems

15 T B el Sl ehd Faf aeq e aioRope fariearkd A

fu§bdstea€63AgB$BBGRF81¢_50ﬁy@@mél cElIBNP @G&é\"etd‘lf@bbrldoméﬁrrhferrgﬁ‘ndoma

o e B0 B 2SR AP ano

andeBididrg A18PPTIRCARIBR00 s ubes B nfitrh Bihding tb ResoatbinanT GF-1R

RED BT oA BRE e SR Bobad BBl SR egrergesnihan

|GBHR]IHEKZosagpirassédeyreaioldiis mdwaqgpe 6SRNR dnavedbhaof binding

to HERBhE exhiebtest MTBH el oty bS BIACCE Rl FadHRdH e

espinasethe &thetics Of@ﬂlm@oﬂH?Brld@ﬁﬂbrcﬂﬁC@i @rﬁt@bﬁ’ﬁs @sltdcombinant

and euti cal orrru atij o
cEofRE Sit o iRl A PR e el b HrB S Pnushar
rabbit dntiempisy IGSOESR- 1008114y BieorpABR) |I-@bﬂ@drﬁa£®f ihtbessewtre

represent. a further errb diment of the jnvention. Th
meiRlBe g e baE mefaopay EaySbet Auld Ot tEys fpgte
ClomsFaxFL epsterhhese exanples 25 do not Iimt the scope

of this invention which is defined by the appended

clainms. 51 WD 2009/ 016164 PCT/ EP2008/ 059900 Exanpl es
Exaxanp? e Stale-upemdrmititicenionfof hyprieiohanateadltand acbreglonal
anﬁgnﬁclonal anti bodi es (mAbs) were produced by

oma cells generally in accordance with the
nmet hod set forth in E Harl ow and D Lane, Anti bodies a

hgaaRoL Bt 8L Yedand wérﬁ%}hga wPis0d ol @?gcgthg%%%atfﬂ bhfluent

2250inf ageksi Aothisgloirit theeadls Weravhaested Oybemtefiyativmnaso0Gforb

il PRGBS it e conar e Wiy Pl Sigeoe TR o

wash the cells. The cells were then centrifuged at 400g for 5 minutes. The

supernatant was aspirated and discarded. 150ml of fresh serum free media was used
to resuspend the cell pellet. The cell suspension was then transferred into a fresh
225¢m2 flask and placed in an incubator for a period of 5 days. The supernatant was
then harvested and centrifuged at 400g for 20 minutes. The supernatant was
harvested and sterile filtered with a 0.2uM filter in preparation for purification. The
antibody was purified using protein A resin columns. The purified antibody was
dialysed against PBS pH7.4.

Example 3— Construction of IGF-1R expression vectors
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fused to X63Ag8653CGFP1 L5 nyeloma cells to generate
hybri domas. The hybri doma supernatant material was
waereenddd f or binding to |G- 1 R using the FMAICT/EP2008/059900
(AB18200) 10 and Bl Acore A100. The AB18200 was used to
confirmbinding to reconbinant 1G—~1 R (R&D Systens -
Gé’a{b’iaﬂﬁr eﬁ&éﬁess.aa aCEettbfor fam ferdakiBminaspraesed hunman
GF-1 R HEK293T expressed cynonol gus macaque |GF-1 R

and absence of binding to HEK293T-expressed human

THeMdrN GFEpRRBDRA. exﬂiF&suBhA@@ge@teM&Qdém&aMé &bnbBnk X04434
estimate the kinetics of binding of hybridoma praoduced

EXGPRYTRIHFRANIE Gt PedlentisieriRip- s TeGF'tSl'”Fﬂ“‘% RGO Sfyartds At the codon

for#éiﬁﬁnmm f&nﬁ r'd;eobr QS"G(@GG HiARErUIGFd1 R BDRAASS @)Jblr@ssléé o
mmouse (BR-1005- 14, Bi acore

AB) .
thwﬁPNﬁ%ﬂﬁ%V%ﬁOf‘(H}V&rO@%) \XB? geqYRHB Of Bvaen (-4 is setoutin
SEEIM Nepk4.d nmedi a (nmethyl cellul ose sol ution),

Omitrays and the ConePix FL system 20 Exanple 2 -
Scal e-up and purification of hybridom material and
GG P BRExpradiioR edsEstte fd¢ Gl MGHS niwrineaGFemr ed up
were grown in tissue culture to the scale of 4
confluent 225cnR flasks. At this point the cells were

THeahyet e -y clﬁNerxbféé;gl@h |c@§‘se$tb V&O@eﬁfﬂ@él t8 GeAbafit AFYSE187
The pell et was resuspended 00m serum free nedia

exggmﬁgrlq)thnge@égﬁclgq{@e@éﬁ?ghlq—@ug%m tae filant changg of the Godon

foﬁ@yuuﬁé i 1gerbrat GEP0 D Tar D THE MRS |GFhIR cBNREWVBRbRSESsed
irated and di scarded. 150nl _of fresh serum free

fr%ef?%N dD0&sHis TQPY vetiepelnyitiqgent dNe spayense of myang Kpi-1R

is SSISREMSSEN IR aken transferred into a fresh 225cnR
flask and placed in an incubator for a period of 5
days. The supernatant was 30 then harvested and

G&ﬁz‘?bt"éﬁ BE6%bratsidARAsEatte R il AGHS CyRBMotgREMABs QN

har vest ed  and sterlle filtered vvlth a 0.2pM
m?“'fetye(u'v'qcﬁcf)if%tﬁ?”%h'c?':d? purification. The antibody
was purified using protein A resin columms. The

purl fied antibod di al ysed agai nst PBS pH7.
%qge”@ﬁé?%m'%ﬁ "o CanEgE MENRe K é@é’YaérF'QP@EtbdrPsCR

fro?r?a M&Q&Qé@&@é&ﬁe%ﬁk@?&%gfl @5&&0@@@@’}%&%'\/\% Bhsed on

expression _cassette for full |engt uman | GF-1 R The

they DHRAN QTR 4RIQ0GRA 8L sPUR 78 '9%'&!0( e eeieastanea with a

Kdz@k %ﬁbatrthe B0 ABsh wigkfgikingf BmiAl sHANGEredlrichisiCsiRgt THe
This results in the silent change of the_codon

B%"Hﬁ' '&?%Pﬁ@@‘i“ﬁéwﬁﬁ Glenedxto PLBNAGAE Wit iygagoioi / pepuences

pr&NAI toase §XdHdest sRdIGR- ﬂmcoéhhg s@@@ﬁé@ 'ﬂk(e-dDN’ﬁ@bl@fned is 99.6%
(ILnvit rog@nr%@ The sequence is set out

idgniicaldeéhq epuenee @éetﬁ% Pﬁ)ct‘?'B II?VS{‘ (4§§ Hf@é‘%ﬂ%ﬁ fremsisarg.
TrfeCHeqﬁé'rhde dfepEdHolgLs maeadUefGERR is set out in SEQ ID NO 45.

Generation of expression cassette for full length Human Insulin receptor (Type
B)

A DNA cassette encoding human insulin receptor type B (SEQ ID NO 53) was cloned
into pcDNA3.1 (Invitrogen). The coding sequence of SEQ ID NO 53 is identical to the
sequence given in Genbank entry:M10051, with the exception of the following
changes:

The nucleotide numbering is based on the "A" of the initiation methionine being
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The murine 1G--1 R cDNA expression cassette was

i dentical to Genbank AF056187 except for a change at
woeebeotisde 3522. This results in the Si I ent CPEITER200$/059900

the codon  for glycine 1174 from " GGI" "GEG'. The
nugigPlidfe (Wipch CRreSRACS (RROsigples §é¥§‘ei’5'CFPB(i'ﬁ PRAYRAGE )
MI»0gay.H s TOPO vectors (lnvitrogen). The sequence of

rrurlne IG—-1 R is set out in SEQID NO 46. Generation

of expression cassette for full |ength Cynonol gus

NubRAbee  nmonkeymindeaca fascigrd &5 Ne)s3l G- 1 Nj@fB1The
novel sequence f or cynonol gus rracag)lsje monkey | GF-1 R

SMas cl oned by BER from a cyndiol nmacaqueéMo ivigy

7eki dney cDNA |idgrary. Primers @mgo\@gsed on ¢Ae (Aspyan
| GF-1 R dat abase entry, NM 00087 CR prinmers were

90§esi gned with 33 Kozak notif GACLER) 5 end S (FlPh

134Banki ng BanHi44gnd Not| restrAas {jep si tes 'I,'attgacm)
BanHl - Not| PCR product was cl oned Into Dwth

14/he vector T7 %S guences proﬁ'%%l Glng, the 5' peﬁ@(ld‘is t he

168&F- 1 R codi ngrggequence. The cAdpaght ai ned |(§A-9‘(}A§§,%
identical to the human sequence at the protein eveI

1664aa differenc®® from human) .CCARASequence ®FC

3ggynonol gus neciggge | G--1 R i sAAIARYt i n SE(AA@(LN@) 45,
30 Ceneration of expression cassette for full length
Human I nsulin receptor (Type B) A DNA cassette
encodi ng human insulin receptor type B (SEQ I D NO 53)
was cloned into pcDNA3.1 (lnvitro The_ cadi ng

V%&h’ﬁ&ﬁ@é”@f‘ @E@j‘q AeYOAQusirgRGaa H?O”K%Vﬁt:em%” human

inSUAA WedpRr Gy peewie e S@Rdszal tr@ﬁéléMlMQ@@HEWbBllé lhg standard

exception of the foll ow ng chan The nucl eoti de
prﬂ@ﬁ@gﬁﬂﬁb'pp?cﬁé@%%r%ﬁet‘t@ tQgeq the initiation
met hi oni ne being 53 WO 2009/ 016164 PCT/ EP2008/ 059900
nucleotlde 1 (which corresponds to position 139 of the
Exampled s Geperation atand expressionnt fgcomiingnt gratelns: using BacMam
Acid SEQ ID No 53 MLO0O51 5 511 171 TAC (Tyr) CAC (His)
783 261 GAT (Asp) GAC (Asp 909 303 CAG (G n) CAA
C?'@tﬂ—)ct'°myzt§'=&até)%é€¥@ Veetpr Reekhong ) 1474 492" caG
(G n) AAG (Lys) 10 1638 546 GAC (Asp) GAT (Asp)

pFastBac 1 (Invitrogen) was digested with SnaBl and Hpa1 to remove the polyhedrin

promoter. This was ligated with a 3.1kb Nrul-Bst11071 fragment from pcDNA3
(Invitrogen) which contains the cytomegalovirus immediate early (CMV |E) promoter
with a polylinker and BGH poly A site and the SV40 promoter driving expression of
the G418 resistance gene. This vector will allow production of a baculovirus which
expresses a gene under the control of the CMV promoter in mammalian cells. It is

also possible to select for stable derivatives by putting cells under G418 selection.

Human IGF-1R -Fc¢ fusion protein

A plasmid designed to express human IGF-1R extracellular domain sequences fused
to a factor Xa cleavage site and human Fc sequences from 1gG1 was constructed.
Sequences encoding the extracellular domain (amino acids 1-935) of the human IGF-
1R ¢cDNA were amplified by PCR and fused to a Factor Xa cleavage site and Fc¢

sequences from human IgG1. The entire insert was then sub-cloned as a Hindlll-
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1650 550 GCA (Ala) GCG (Ala) 3834 1278 AAC (Asn) AAG
(Lys) 15 Vectors for human, nurine and cynonol gus

W(immamrﬂﬂmnkey |G~-1 Rs and human insulin r eREPERI008/059900

ype B were expressed transiently in 293 HEK-T cells

BGIE%H HEposteah inie te RhestBsetles amessidnorestor a?ﬁerf@ql"%’é@eﬂth“ma”
IGELTRLFE Faairotelia BBl Sutth SEQapaeN@uiron of and expressi on
of reconbi nant proteins using BacMam 20 Construction
of pFast BacMam vector backbone pFastBac 1 (I nvitrogen)

Cyidinélgas mMRdquk bnkegBMadaéh tdRalculdtis AIBFVIR LRE fusion
pol yhedrin pronoter. This was ligated with a 3.1 kb
PrRfeif - Bst | 1071 fragment from pcDNA3 25 (1 nvitrogen)
whi ch contains the cytonegal ovirus i medi ate earl y
(CW.I1E) pronoter wth a polylinker and BGH ty
A e'?ﬁ@'daﬁ?&'gl”ﬁé tcsweﬁr%*em@lgua MareAYe @B@ﬁk%'@':oﬂgéf‘ ragefjglar

doftblBséRih64PMNSEI BeRictof Ra%leaRa§@siteid hihd PP sequences from
IgEroductlon of a bacul ovirus which expresses a

hoes coRgructisk Mbe hymap F\%Féﬁﬁ’iﬁ’f%ﬁ%é}‘aﬁnﬂd M’&ﬁ'r‘?%ﬂqgfé?ﬁ* by the

re@BLAIDf alslbb XbaPiFfndHR S 1@ HalkiseastcuttPly viitha £ and re-
derivatives by putti Qg%lcel | s under 18 sel ecti on.

ligpjinga A hiscemoves a g%cqng rSitgr Hhefeding SRWSRTRICHES: %@eelp@r
doﬁ?@iﬁ Mnbm%ﬂs h@ﬁaéué:\’m@?ﬁkéyﬂ@i Rl #¥hing @b - %‘}I%Q‘éﬁﬁ)llﬂed

Xa cl eavage, site and human

bys”&fﬁéﬁ@é@ﬂ?“f' cNﬁth f@f@f]%én% BoRiET (néq tbe. m%%f@e*auﬂéﬁﬁb'é% R
expREeidh Phshii@waith hae Skbal bar withonRbm a(n@anatca@mbs/elh@ﬁ@han
of the human 1G—- 1 R cDNA were anplified
SeAUeaEst teSaaNenes °f>@(”€m8'§9%§?0§%ee' CindRiEe fU%%raqe@.t&zw set
out msEQUDND kgGl. The entire insert was then sub-cl oned
as a Hindlll 54 WD 2009/ 016164 PCT/ EP2008/ 059900

BanH fragnment into the pFast BacMam expressi on vector.
ExPtEssiSnl ee FEdnindnti BroteihélisihgBdeMdrisi on protein is

set out in SEQ ID NO 47. Cynonol gus nacaque nonkey
(Macaca fascicularis ) 1G-1 R-Fc fusion 5 protein A

PI@érﬁ@ %stosbe&o@amg hiufhafERE &F Borh g 0TRIag4Gud TREKEYaGRDIK ey
|G—-1 R extracellular domain sequences fused to a

expraeqliglar tamainesegdgecesifieddAd st Aardeavagralcdd Ff om

sehgéﬂce‘é%rrf?mnﬁérf I 160ere TR MBIt pidkeid ekpreddibressih@ihe
pI asm d vvas dified by the 10 renoval of a 82bp Xbal

il QFQ&VHFS%% BSRBSHIPANHAY tH@'W'tfqgeRt?%%C toRgc

syét@m trhe @itidl @0 sldbkSvdseivanaso a o‘ﬁ@¢iﬁ8@1|\§%dk Lfsirtgestar%lwd
codi ng sequence, for the extracellula

pr%%*HF%I i e'ﬂ&&%ﬁ’d’&@%ﬁ%@iﬁ'afeé@ylth?z”tf%oﬁ6’f éc?i 'H@Si’f GEK¢93-F

ceetf suRpéndidresliture with the required BacMam virus (typically at a MOI of 10
to 100 to 1 although this was usually optimized to maximize protein production). After
2-3 days culture the cell culture supernatant was harvested, cells were removed by
centrifugation and the expressed protein was then purified from the cleared

supernatant.

Example 5 - Construction of IGF-1R ligand expression plasmids

Gene sequences for the processed forms of IGF-I (amino acids 49-118, Swiss-prot
P01343) and IGF-II (amino acids 25-91, Swiss-prot P01344) were codon optimised
for E.coli expression. The genes prepared de novo by build up of overlapping

oligonucleotides and cloned into the Ndel-BamHI sites of pET-21b (Novagen). For
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by PCR as a HindlIl-Notl fragnent and ligated into the

nodi fied human 1 G- 1 R expression plasm d which had
whe@n/oois4 with Hindl 1 and Not Ito renove the PCEEP200%5059900

sequences. The sgﬁuence of cynonol gus nmacaque |1 G--1

thezprogdustingy & RigiingatedGF s Rligands, g Ct tﬁ”@’@bw@”ﬂl@ agd

buﬁ?ﬁl?fa%ﬁta@%e@ﬁeﬁ@Q@mlmﬁElAQR@NHEnﬁef \$ohBe 1B88MIRRA0 NO:17
| asm d vectors encodi ng human and cynonol gus macaque

W%HQ%@P‘* e 9gpe g UReel | ul ar domai n sequences fused
to a Factor Xa cleavage site and Fc sequences from
human 1gGL were used to direct protein expression
ThesSeqgendys Of BABRAITSY 4935t anel6tir bligand o6 seiaie IngRfe(@ 1A MNY49.
andBEY 1D N® $NMshe@EeR. Bac-to-Bac system The initi al
PO stock was scaled to a one litre P1 stock using
standard 25 procedures. Protein production was
Exaftigld 8t edplY¥sibhand Blifkhti@NoAEF1tPliddidses of HEK293-F
celTs 1 n suspension culture wth the required BacMam
virus (typically at a MO of 10 to 100 to 1 although

PlAdthigs Wate MMrhﬁéerﬁ)Eld&l B@Q1 @Eméllsﬂfhé@ el¥reéfoMcarried out
producti on) culture the cell culture

USWd@ mad 'amWWa%O%J@{fvleaﬂ%eﬁlm ddioringiadectipg i) dih{PTG at

376€ fdri 6l He@ind, TR cail Plelldbewerei R eeutsh Wé&rﬁlfﬂgéﬁ@ﬁ ItdFe‘ﬂR Ilgands
purified fromthe cleared 30 super nat ant .

WQ'.‘BI‘%’HI%?? B‘HO'HP'GI'@N%OWCM“@%WJ eé%iﬂeég@g&ﬁ” BP'%%”&OmM Tris

pl—@@@O@ﬁﬂWﬁﬁGEﬂ nﬂwEDtrheamwpDﬂsa%é tg/fslﬂincﬁflod St .lecé@érbcm
acids 49-118, Sw Ss-prot 34 and | G- (am no

th%EiCH@'Oﬁé)O@ifra@W”s@/ %”Htfugﬂﬁ'%mm%} F égd@ﬁ”?ﬁ)‘f"ﬁrﬁl Reggpiced

byf ubliish@lthe B¥RIERH BobiRs inl EMNIEMRSHY. @ BM edakigingovo by
build up of overkpﬁp 3gg0|l onucleotldes and cl oned

deﬁ%“q”ﬁ'@ Rae ranid agiou ple exqeps bR eimOmMMdris 55
pH&), 21%9/0%@3;6@I&&H/oﬁé’%ﬂ@h@&ﬂ;%@%lutéth@n@ FENdWet ib9 Miihg for 16
b|0t|n¥lated G-1 Rllogands aC—termnaI 15 am no

hoyes @ 4ot oPPHY'E RIGI8IR e OB esRIEHREATAE MBI ISR EMREE Inselpble
maﬁ@hélﬁﬁ’erﬂ&@l@blcﬁﬁ@dtl% NEF-1R lighads wmbagg@evensetﬂ%sgmc

guences of huma gand and

Uslr@ﬁ $Phqrisa@n%l6 8?'%”‘ aValire) With aesqienitis ggdieNtang SEQ 1 D
NO 51 respectlvely Exanple 6 - Expression and
purlflcatlon of gands 10 Pl asm ds wer

For |Ghd Rdigads wih EOE%Y'?UOBEQQ?( DSyl wag ¢ He%%trtélﬂdtﬂg

5 ATIPE 8 M Mg S 1 i dl-BuoﬂﬁGhéll N Bi M%@@Q&J%e%ﬁméd protehhs.
fol | owi ng |nduct|on with | PTG at 37C f

Theduixlire wag |r@épzpte§@t T%temﬁ@tw&rf‘)re%h@ﬂs b'l;he b|ot|nylated IGF-1R

liga e \K/érfe%ﬁéd)ﬂy s&@gxé‘ru&ﬂ b&@ﬁ‘]@ﬁ)gr%‘y%slnﬁ@ @3&9%@(375 column

i nsol ubl'e i nclusion bodies Yy resuspendl n

(Gheli¢adihsare), Rywifipdl ieh-4R “EPWSONGFEWWGW'”SEPW qEnAfied
usPiPBSN dtanb X868 dnhY BIORAF SNt sRVBhsEE BRYER @dsdythen stored in

aliquots at -80C. Molecular weights of purified proteins were verified by mass

spectroscopy. The sequences of human tagged IGF-I ligand and tagged IGF-II ligand
are set out in SEQ ID NO 50. and SEQ ID NO 52 respectively.

Example 7. - Sequencing of Variable domains of Hybridomas

Total RNA was extracted from pellets of approximately 10° cells for each hybridoma
clone using the RNeasy kit from Qiagen (#74106). AccessQuick RT-PCR System
(A1702) was used to produce cDNA of the variable heavy and light regions using
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Soluble 1GF-1 R ligands were produced by solubilising
W@ b@fonabusi on bodies in 50mM Tris pH8.0, 6M RENERI00&059900

Hydrochl oride, then rapidly diluting into a 100 fold
degRpeale RIENaTFSPes '%feh‘ibleﬂlﬂrg‘e '%‘@r@eq%”ﬁﬁﬁ 8Rd BusiRgl9G1/k or
lgGbwyk @M‘ét@rﬁ@e%énsﬁ%é eUHERAR UIPGRa Adds fvetd QuRsh B a

m X1 n hours at 4C. Sol ubl e protein was

COE%‘?f@éﬁtSP%Heé‘&e SREpineder ¢adidwaridyna @Yrﬁ%‘é@”ﬁ% glignanent ptabase
seBRhf 'a?lh'd a‘]@ﬁr‘ﬁeu‘i’t‘@lfﬂ%o@@hhﬂhtﬂ@ loB @il \@ﬁagle%ebua%@gﬁsted in
|ed by reverse-phase HPL usi Spherisaorb
KA o 0B 0 UB DR Oh TR NP B A G-, Hspariment
of HehitH afil Hug@ﬂ@er\m;ésh Nlatléﬁdl nvbéltl@ftésoé’f He@ﬁﬁms@ c?t i nyl at i on
was carried out

The. %ﬂé@”%séﬁwglwnﬁﬁ’eéf Pﬁthﬁlvﬁ'%%tée P'Bm?'lﬁ‘é OE)GYt?erPl%@S 6511 9C7,

28Y. 9589 BRd 5G4andRAoWh X heerapRst bélewbat ed at room
tenperature for 3 hours. The biotinylated 1G-1 R

ligands were purified by size exclusion chromatography

Hybﬁtjarﬁaa Super dex (SeePl.Uo: ofidarialsia! t NSBLAID. NG dfvh@4ble
IGF-1 R Iigands were di al ysed agai nst | PBS, quantified

usi ng BSA st andar d§€8Ad€8IoBi oRad coonpldtEePAsed

Ml ecular weights!of purified proteins were verified

2}
6EPMOT €1 N _assay theMgstored in _aliquot gat - 8OC.
5

9Q7y mass 30 spectroééopy The sequence 1%f human tagged

0T, Figandand tggged G- 11 figand[{@re set_out in
gEJQ_Q D NO 50. and|SEQ I D NO 52 respectively. Exanple

5G4 - Sequencing of 29ari abl e donai ns of 2Hybri domas 35

15F ta—RNAwas extragtedfrompettets piapproximatety
6 cells for each hybridoma clone using the RNeasy

kit from Q agen (#74106). AccessQuick RT-PCR System

w8l T8 A B SR 314 8 B

PCT/ EP2008/ 059900 degenerate priners specific for the

EWIEE dSANBLIGEFUENSRT ARt A ne | 0GI/K or | gG2b/ K
ragments were
cloned and a consensus sequence obtalned for each
cﬂ?%géﬂi$8%09%§, c%ﬂ#ﬁ@%ﬁ %lrénq prm?l%’v (%‘%ﬁgms% %{e‘&rgnﬂg
and al i gnment’” W Wn |mrunog 0 vari e
htmmmngGa/@smld tgpee donstard rdgiBA TwérSeqnencesl mf PER atopings Baed

| | ) US De , f
ory R PR SO e Tt & el e Tine et Semins Were
dels@abdi E?éolg(&%bmg @h&lcﬁ@qﬂmge@udekj% favgitatel n’l;»erng ith nhdlnganlian
e 0 n r 0
oxftas By et e enaty Rea DA of i of s g7 Fimdees

antib®y (861 10fary giveail SEQEQ. N.24NAd SHQ v.Br N@bke. heavy
region light region 6E11 8 9 9C7 18 19

Example 9: Humanisation strategy

Humanised antibodies were generated by a process of grafting CDRH1, CDRHZ,
CDRH3, CDRL1 and CDRL3 from the murine 6E11 antibody and CDRL2 from the

murine 9C7 antibody onto a suitable human framework sequence.

The sequence of the humanised variable light domain of LO is given below (SEQ I.D.
NO: 16)
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2B9 10 11 5G4 20 21 15D9 22 23 10 Table 1 - SEQ
I.D. NO of the variable heavy and |ight regions of
Wa b@okyiisd domas  Exanpl e 8: Constructi on of chPEEHEP1008/059900

anti bodi es 15 Chi nmaeric anti bodi es, r| Si ng par ent

Therearences of s imsvrgdnarighlaheay W%”S Hdﬁ%ﬁ” &Earegiven
betdw (SEQY PB. RONSA aRE SEEDIDNSOWR Rspadisbiy)ict ed by PCR
clonlng Based on the consensus sequence, priners to
I|f murine variapl e domains were designed,
WBP&f?ﬂﬁ‘g‘%§‘ﬂ?@mW‘éﬁqg§ required to facilitate
cI oning into manmal i an expression vectors. The full
DNRﬂggrhehte%Vl)todiﬁlgitHei tgiManidedivasalné hehg &idlvatiableiliget regiodd

ant b 11c) are n. SE D. NO. 24 and SE
wii S epreleste o Rloe e ek Felepb A PYaeps " o
ollb‘bﬂi[f&itécﬁ&ds a'lhtalFtQIIdp@Siumma% @mrlﬁﬁ)&ﬁiar’ﬁMazarpé@ﬁ%&&anectors
| an

ool P TR e s R A RoER T16 B FPa sghstan
regiuh redpebivélyaMhishothy winttgoaF Stégioabl € human framewor k
sequence. The sequence of the humani sed variable |ight
domai n .of L ven 7 \V\D.
USSR BE sl M E BRG0P alBmioag o3, erient
ofltfwmnnaegbmmamatdnetahlem@ondmnm cmtanﬁed—@o@dlﬁimhﬂs%sﬁtutlons

LY 2R PR RIEL e e o, TS ot 2R elortagtig nerein as

Ig@em(/mi)s TRNAVG Mlﬂgmm(SC(ElBtIOdS wgldﬂwn’rpmemmeeglevmm/a)uaeant

ar§ 80\ 85 ot Hipo@e) b ath & Bng SeFIOVEN by YO

Ig@hnngtmn)L(SEebID NI@SSG ahldeS FACHD plmm)ct was cloned into
manmmal i an expressi on vectors containing the human
L n
BTy SESABR PR 20 IR ERESBRRERY,
cobpiring wild $ipei Huaransgganaha g \consthet regionabl e heavy regi ons
were al so cloned onto a vari ant 10 of the human ganma

BT SRbocrihal] bk e nunber i ng)

These constructs are referred to herein as 1gGl
Exp(emalon piasmnidsendadingrihe belaymansttlightehainghiespectivelp of gemeric or

h 'Q'dgé)grtife -trg%f(ﬁéﬁ C-EhﬁAﬁﬁ)
ub%&gel %qu\l%; 4 Vg\n% g@% PW?\%@ eandm&i Eg@l g%%l ©
ins(t@g(gsm@ sl i tain dndedl M@sm@e@g; the test article in binding and activity
assays. In other instances, the supernatant material was filter sterilised and the

antibody recovered by affinity chromatography using a Protein A. Antibodies were
also expressed in a stable polyclonal CHO cell system. DNA vectors encoding the
heavy and light chains were co-electroporated into suspension CHO cells. Cells were
passaged in shake flasks in MR1 basal selective medium at 37°C, 5%CO,, 130-
150rpm until cell viability and cell counts improved. CHO cells were then inoculated
into MR1 basal x2 selective medium and incubated for 10 to 14 days at 34°C,
5%CO,, 130-150rpm. The cells were pelleted by centrifugation and the supernatant

sterile filtered. Antibody was recovered by Protein A purification.

Comparative data between hybridomas and/or chimaeric mAbs and/or

humanised Mabs

Example 11 - Receptor Binding ELISA
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15 Unl ess ot herw se stated all humani sed constructs
used in the exanples herein conprise wld type human
w@aemi6icLonst ant regi ons. Exanple 10 - ReconbPCEEP2008/059900
anti body expression in CHO cells Expression plasm ds
encodi ng the heavy and |ight chains respectively of

0. %/r‘ﬁﬁﬂ-hﬁldﬂfe ta{;@ﬁlﬂ%b&ﬂﬂméﬁ%dﬁ%l I@F ’VDE(I%ID 'S@Qt%h\%n#:k% GR-
co-transfected into sonpe 20 j nstances

050)hwag GarRikie4toatR arﬂrﬁl—'@ﬁ @Pte\ﬁ%teﬁé’%‘ %@ Tuganly gabbit pglygienal

antibBody) t3@xPIg; (ABEarRCAdDONDY). ARESGYIR dritibBdiBE fromké RREES,
the supernatant material was filter sterilised and the

SURRINAERSER Oy REHGE MaterBl walertitiatad 2cspasdhaPiie: dpRYEVES 9y a

re@é&éreddﬂméwa@"@fet&% t%ﬁtré’ﬁﬂhént \ﬁihﬁ@n HRP[&ﬁnﬁ@Gtédggo@t §ﬁtah1|o@se
DNA vect ors. enco

'951 %Odé(r@ak? 939269}1%'" Qf@t a@t# BU'Ben KpeRq F'SBfo@%"é%p?rﬁ%ase
oBlGBRNSI A Leirhs ELGH Was WeFcfopdd UsRySaNIE YeldxidaBake
© Pgskg |9<r?‘hl\/R1 bg)gal sel ectlfle medi um g}t@ 37C%65W&:(2
S@%‘@atei%xsmﬁn?%?ﬁm cell viability and cell counts
i nproved. CHO cells were then inoculated into I\/Rl
basal x2 sel ective nedium and i ncubated for_ 10

14
Fighiod - showsae DISIRSCINoE0. UG HILOPAES BET | oGbred 150

Figlek esigsivdiie ety d‘u%@a%tfbmom@hd MELGHREADS RIG1M(AA) and
sterile filtered. ody was recovered by Protein A

HYOrpF @é‘t\A)cﬁWf'@@”@HIﬁXé\aéi? ﬁ\’ﬂ@'aﬁl Binding @CEN VRIS HRESto the
sENGhehadthl maeri ¢ mAbs and/ or humani sed Mabs Exanpl e
11 - Receptor Binding ELI SA 58 WO 2009/ 016164
PCT/ EP2008/ 059900 0. 4pg/ nmL Hi sti di ne tagged
Extal » NRBEe d REgulatidn( R&D Syst ens, #305- GR 050)
was captured onto an ELISA plate coated with 0.5-1
pg/ mL of rabbit polyclonal antibody to 6xH s (Abcam

31?‘3ﬂ_b§NQa)oellﬂiﬁurmb@ﬁH]3T'§ aNlihbedbressihg RimaMESH-ER sée Kaleko et
ernatants or C%lflgqagBed material were titrated across

al {188 IpiMRIecularqad) (rogyr K et i-Hou MRS ukRled ¥t g

5dgxm1 BRRIOIR At 3wd 1br 24 hblE%E’ﬂ%?ﬂsttMﬂ.ﬂ’ét@@iMlW@FﬂiMOOn $Rr
G anti body or goat anti-human

1 qur@%?ef@ﬁ‘?aih%e' %’5? |h&é"§étedc bYatfeRdNess C@Hﬁe”%?%@) ‘J[‘)J”'F}'?e'?‘”

S PASENGS aﬁ@%ﬁhﬁ@@é’d HSIPVIOF %la]mﬁm@xe F‘ﬂ&e\Naé?@&éété@b?
ows_ t he_bi ndi ng curves

trqesvew'ﬁhr?eraah% ?Btbkﬁ' é'gsﬁf%a”t@@ﬁy &7 te 8ivg Bioteghyplagypse-
713§1fbnﬁwédﬂﬁ?hbzﬁlﬂierr\gwﬁhlé?%ﬁﬁabBQHMJ d’ﬂecbﬁhzﬂ?@nﬂ@e@

n& and HL LO | conlrmngthe
(ngH)laﬁ ds %Eﬂdd&'%?ﬂf\?ﬁg‘iﬂ W?@H'UmﬁﬁP%lre@S RHEE "é@iti‘care)

chi maera. 15

Figure 3 shows that incubation of 3T3/LISN ¢4 cells with monoclonal antibody 6E11

results in down-regulation of the IGF-1Rg chain.

Example 13 - Inhibition of IGF-1 stimulated receptor phosphorylation

3T3/LISN c4 cells were plated at a density of 10 000 cells/well into 96 well plates and
allowed to grow for 1-2 days in complete DMEM (DMEM-Hepes modification
+10%FCS). Anti hIGF-1R antibodies (hybridoma supernatants or purified antibodies)
were added to the cells and incubated for 1 hour. Either 30-50ng rhIGF-1(R&D
Systems 291-G1 or 50ng/ml rhIGF-l (see Example 5 and 6) or 100ng/ml rhIGF-2
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Exanpl e 12 - Receptor Down Regul ation 3T3/LISN c4

cells (murine NIH 3T3 cell |ine expressing human
w0 gR9aR166ee Kal eko et al . (1990) Mol ecul ar aP@I/EP2008/059900
Cel lular Biolaogy, 10 (2): 464-473) were incubated wt

(RSH Sysiamg 2 %3‘753?615690%&/ METHESE 5 (soa Exayple SrandhP)srasmsdad é%lthe
tradtddcdllSand ilchBSBafdH) fuftér 20MinE BSstiRfilA¢ ﬁacbbt%r cells

wer e harvested. Lysates of these cell pellets were run

ph@ﬁp%ﬁy'a@ms%me@ewa%ﬁa NFAHST Y PBY they 'wyﬁﬁ%ﬁ%‘ﬂ@‘ of

RIP sls Eﬁﬁ@awsﬂ)@ftm%@i FoynM trrigiat e iV Wh tDeoRydhalkid, t1 wmween
-1 RR G20 anti bode( Santa Cruz Bi ot echnol og

207 P@’f PrRJEPSRIBRIPHY OFla e\ﬂﬂtﬁWé‘@@looﬁ aghetplate Wh frozen for
30HRHU%@"Hr dgahRAt FePMAMNY, BRhicDRRY eddh WEPRAY ﬁrar?dﬂé’rred to a 96

det ect ed usi ng enhanced chem | um nesence rea

well 1 pA Pt pre- ant%w@ an aplhlEr- ﬂﬁ&?pﬁ%dﬁm%kﬁ%@ Systems
M&§§d1bla8fzp@flq| 664 b@cwot\n.tmmgshm |@§@m@@sdyerﬁﬁe1nt§an

results 1 n down-requl ati on_of

a”%ﬁﬁ aptare-anf FpNES GrpddPsP @EQL'D::'NPrm@ 89%&1 P@@@B?br

hes. mrdétawa@nnc%:%{ebl&élr t@&h*(ﬁ TY\@ﬁo%tep{Naé Qdsidd with TBST
enshéé_ of 10 000 cells/we into 96 well| plates, and

(Téfsl*% wWesn gy Ang aﬁuio&wraé%@"?%a@bﬁm%etym@m antibody
(Pémh@héle[pemm f\m CPer%BPdilutéleE@ﬁ)w 4%B$A/TBBC€Fasladded to

anti bodi es (hybri doma super natants or puri

cagh el odfies <) h°315 %P@w&d@%e afeoW?fh\é‘a%r@dl %‘daQ]%f-F'ﬁ@urﬁéi“é?dne”t

(PfaﬂkinElmBDHZM ’F_U @Utl&pa&ﬁﬂgAﬂéﬂ @nﬂq(lﬁ&lﬁatlé‘ﬂﬁkQ@%l 3Prboéptor
or 50n (see Exanp 5 and or 100ng/ m

phPﬁle@fy'gt"’“s‘@“vﬁ?@@d@%ﬂ%&%ﬂ pﬁé?r@éﬁ?b%?éﬂ@é@@t?@s“r@ pium
tinfeYi@b6INEd Aftesotnes (ARONG/ M rhl G--2 (see Exanple 5 and

6) was added to the ‘treated ceIIs and i ncubated for a

furth 20mns t tinmulate r tor Iat on.
FiglP MeRQu anamblE & e hRBaG R oh shosr) BBt by Magted by
pudified inufifle AfonoEbi ahtiisddiesBE f1e6GH Bp@nyDBACI , 50MM

TrisHC , 6nmM Na Deoxychol ate, 1 % Tween 5 20) pl us

FiHE ST ars PRl HhBlien ifecaRiet Prreehoiilo Mcdiated by
HAftie coinpandondo tHeycamerid 6BM adtibbdywsH11eas transferred
to a 96 well ELISA plate pre-coated with an anti

R t t.i,bod R&D t
PTG Fra WS AR e TR B I A BiBER REb B o it Mesiated oy
HGE0 anall H Hionathe/eontexd biia mldmapebgdy Feasgiors add 6 2BBstBHe 151
coated at 10 1 pg/m). The plate was

NO. 1 d
quﬁg'ﬁBgllgggngééphi ght at 4C. The plate was washed with
TBST (TBS+0. 1%dween 20) and a Europium | abel |l ed anti

Exahoépivbt CompetitonditiShody (Perkin El mer DELFI A Eu- N1
PT66) diluted 1/2500 in 4%BSA/ TBS was added to each

well. After 1 hour incubation the plate was washed and
Emﬁﬁﬁlaﬁeﬁmﬁamewdrwnh e(rParrtkhunﬁrmeF 1R 44tag0fisticcaitibbdyn

R O S5t B A AR BEA R ERSPRL e
reecafnblnlemtmomaea@ﬁﬂéi E(&D.)Systmns #305-GR) was added at 400ng/m| in the
presence of purified monoclonal antibodies (murine (6E11), chimeric or humanised)
and incubated for 1 hour at room temperature. The plate was washed in TBST
(TBS+0.1% Tween 20) before the addition of HRP labelled anti poly-his antibody
(Sigma A7058-1VC) at 12-30ug/ml. The plate was incubated for 1 hour before further
washing and development with OPD substrate (Sigma P9187). The reaction was

stopped by the addition of 2M Sulphuric acid and absorbance was measured at
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time resolved fluorescence (TRF). Figure 4 shows an
exanpl e of the inhibition of receptor phosphorylation
wore@ovatad by purified nurine nonocl onal anti bedi/EB2008/059900
6E11l, 5G4 and 15D9, Figure 5 shows an exanple of the
490RAR: bi ti on of receptor phosphorylation mediated by 20
H1LO in conparison to the chineric 6E1 1 antibody (6El

Fidur® 7ARShgwe %n@xél‘h@l&sofarﬁb SotRNPbeyeibud perifiedmhlirirel radhdefonal

hosphor on nediated b HOLO and H1 LO

a”t'HofE% 5%& gtglpxgﬁvée‘d type |1 gGlL ?éc region and a

substituted 1gGL Fc region (1gGlL mAA)). Exanple 14 -
Fi@)WBLéhbiN@ranExbﬁéle GFind=hdtiGity pf L@Smmrgar gorﬁ@?ltiaﬁl gysminan

anti, hu -1 . nj stic antibo MAB391, R&D
coFeristiuip e 55 pLPHMERIEN Bhked with A5BSAl PBS.

Poly-H s tagged reconbinant human 1G--1 R (R&D
Fi@tsB%oW@@ﬁ-d@hplm thﬂiﬁkﬂdlt}abf Vviliong purifiedmubdamised antibodies

n BsEe i G E RS i oBine Rt S A BT FhaUbe L e g 2q¢

chinoert (G«E1’ro<)omterrperature. The pl ate was washed in TBST
(TBS+0. 1% Tween 20) before the addition of HRP

4805515 PV SharBay ol B BB AR i s P P QUi Ples
in ther ¢conepetitiovaBhiSAg and devel opnment with OPD substrate

(Sigma P9187) The reaction was stopped by the
‘ 3 and ahsek bance was

¥ 161 —‘“u 059900
490nm Fi gure 7A shows an exarrpl e of the activity of

SO0 SAPHILL B A OSSRl AP e
IGEe‘tR &HeB)EXefanl4)La®1r2Nglrhleartddmnrked witb 4 %BIABRBBnPurified anti-
hI@E%Htﬁ)BHleE %ef&gd(ga%lz#dqné [e%tfélﬁgﬁo&rcgt :roc!:rﬁ géfﬁfe ?‘(ﬁre The

ows an varil ous
platawaresmrsmdtlm bBET esd HRP ccbmugacbeqamti mpgse IEL(DSKQ #P0260)

w BR300 09, B4 90 RHIAEL Sy LAY of S50
tempeiatire ywashed anith RS Toand deavetdphd wilh (el St falsoiSiigrea PS0S7)
or 718 SfbstAECldrg Rlockl B RERMRIER, oo HEN stihurc acia

andéh@leaelalf@mdoxgedewrmnemw meagciogithanalvaor@nee mb# gren (for

ORPEAR ool eI ol gl 7o HoAEEconsan

region, the HRP conjugated anti mouse Ig detection antibody was substituted with a

goat anti-human Kappa Light Chains peroxidase conjugate (Sigma, A7164)

Figure 9A shows an example of purified murine monoclonal antibodies binding to

recombinant cynomolgus macaque IGF-1R.

Figure 9B shows an example of purified humanised monoclonal antibodies binding to
recombinant cynomolgus macaque IGF-1R in comparison to the 6E11 chimera
(6E11c).

Example 16 - Insulin Receptor binding ELISA

96 well ELISA plates were coated overnight with recombinant human Insulin
Receptor (R&D Systems 305-GR) at 0.5ug/ml and blocked with 4%BSA/PBS.
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15 hIG~1 R anti bodi es were added and i ncubated for 1
hour at roomtenperature. The plates were washed in
W(T'!F/Owrld4 HRP conj ugated anti nouse | g (DAKO HRORBP)008/059900

added to_each wel | at Pl ates were

qulﬂ@@ Bﬁtﬂ BER-OR antibrsligs %ftm?%.rﬁ”t'tr@m?é‘ﬂﬁfﬂ'f‘é?e%@ﬁé@t'twdt/ h
(R-g( _lysft’éiﬁls W‘qu@mdvé% deQ:’t@ tﬁé}I BtdsadrR it Ribare f5’|91138t)r at

MB substrate (Si g The reaction
rO%'f‘d‘fiBB%!’aWr$ RefoRa ‘S%%’PﬂJW!”&T%@TdHBB CRRYIeRE aPBV@US%fg (DAKO

#F@ZGQ’) Wk %e%ﬁﬁ"eﬁ@rdw@l‘i’aﬂ’ﬁ@@@(f GBGnQF@ ||@|2!%CH§MPBS afll the plates
90nm (for l and 450nM ( or ant.i bodi_es

'”%@ﬁtegufﬁf Bow- Rigtasnverg astrd é%g?\éﬁ'ﬂpedrté(dh%ﬁdd't'%oﬂﬁﬁ

SUSSRAtE ¢SihRE TRBE5). TRE $éactien dask %ﬁfpb@cﬂ‘wﬁﬂ@l\/b@tﬂ hLYi'ﬁzsamd and
substituted with a oat anti-human Ka ht Chai ns

binfinI5BEEE Dy BRSYAGEARSIERES ahdalnn). Fer rdeteskon pbaribaAies

cofteRHIT & hefnaﬁ tu%@ ‘f/Ci%@oHétéhtﬂ@glﬁﬁ ﬁﬁéh@t@@ilorﬁéﬁtﬂbb@ﬂh&éd above
bi ndi ng reconbi nant cynonol gus macaque | G--1 R

(HRPRAB B IS OHOVEOUSH | RO SBUIGSUNITT A GePURGAAWMEBRappa Light
CHENYOSEr80dd se?ddh|uoard (sg:nba ngipg).t o reconbi nant

cynonol gus nmacaque Rin corrparl son to the 6E11l

Fig AP sAols PaRxbleqs RN suBpasR ) Bitdih RN isiia rufod

m@iRrmostional Adtibbeieshicoairdst Itwmarpobmsel tbritrol Bemﬁm QIR&D

S BB 3o 0 0010 B HE 'RoSH EP3dBAF S5QuPbN0 binding to

th&isUlin RAeddt at-ddh&ntdtibhans tdmligasl. or nmouse anti - human
Insul in Receptor antibody (R&D Systens MAB15441) were

ubted for 1 hour at room
Hers HPERYTBST. HRP conj ugat ed
antl rmuse Ig (DAKO #P0260) was added to each well at

50 650 UB BS dt
THE TG B Thdief 1 Rnbedios fof Bat Tk & e 2oersspea
uslny thé Bizadeh ™ ispstedf TAdvRAnetivdredlysist wad SirgecoldidBbty)an driieody
acti

t ith | phur. d

B Ry Hlp e g1 B) NSt g HRD) DAFYE: Gl AS s BR-
1()})52{1?%@0&&;@? e?algm bhoduisf]pargmtataltlbbmgs a?@grcaeinlA, fc;r ;

onst ant,. r e detectio 0 i ste
nugRe o e AR ol e BTG of Mol st e
imwobhised gmatCM@Blosbmmhu!ﬁammniﬁ;gb?mb&:o@bﬁigﬂia accordance with

. L.gur SNOWS ..
b SR SRR RubiRodhe o fittion Wit T e i
th@traichinegl softhre,r(&evﬁBrtﬁbegbomrﬁsgg@die&mits (FRIU’G))Wtéérésypittaﬂy
tr nti bo e

i BiBeT) e SR A bad weike’ Sotyed A Tty toBued
hybaddrma dmmnétantstoh Gomnauified maesaptToe captueoieeestsrat i ons
su%grn%%n%soge%e%éd upon the starting concentration of the hybridoma and these

varied between around 20RU’s to 650RU’s. For the purified material, the level
captured for the antibodies tested were generally between 250 and 500RU’s. After
capture, the baseline was allowed to stabilise before recombinant IGF-1R, histidine
tagged material from R&D Systems (catalogue number 305-GR) was then passed
over the surface at defined concentrations (usually in the range of 0-256nM). Due to
the high affinity of the interaction, dissociation times of up to one hour were used.
Regeneration was by acid elution using either 100mM phosphoric acid or 10mM

Glycine, pH 1.5, the regeneration did not significantly affect the surfaces ability to
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15 Exanple 17 - Determ nation of kinetics of binding

The binding kinetics of anti-IG~1 R anti bodies for
wheovai1diG-- 1 R were assessed using the Bi acorBdIVEP2008/059900

system The kinetic analysis_was carried out usj n%; an,
CaBK{“? BRRPdY EfAnginer ARAIVRIYISIeRy iTE ryns wgre satried v aidqtiyed C
an@rﬂ7p®0ﬂ¥a dBeAfeh, W&é‘&:@hi@g bat Sy Her OB%lé)&ré@(b@st%ﬂ) USRS

ed for anal ysis of nouse parental antibodie

th‘F’F@)@%FWtW' a?‘b?”a'!‘ﬁﬁ@ﬂ"‘?é‘a TAktspednestal gate wap f'F%toatﬁ?ﬂ 1

m&RY SEpiAdihg RPder®in thBendehPk8iaRalsi¥asitwaramobi | i sed on a
CVb Bi osensor chip by primary am ne coupling in

S accordance with BiacoreTM standard protocols,
Tablds!d S6 B B@elidgErixhbmaénte BoN wdddvitrag e‘rﬁéiant'aﬂb%ﬁﬁﬁid
in_ the machines software, (levels of 3000-4000
matgd@nance units (RU s) where typically 25
i mmobilised). Anti-1G-—-1 R anti bodi es were then

captured either directly from hybri dona _supernatants
Ta@}e % r Binepe Aripifeid peledionaf therm&'f'éém%'f‘@ IPEVE mopegionals at 25

ocHnaerrat ant s depended upon the starting concentration
of the hybrl doma and t hese

10
vari _ed betvvee_n around

finity +375C e Affinity (nM) 25°C
)@u@ 2-7h04 € R4$0 | CROA BLCF022 R5)
stabilise before

ihady capt ur o8
general |y bet ywe

reconbi nant | SF 1R h| Sti d| me tagged material from

6EM&D Systens (
aver the surf

C8lpal ogue nunber o3@g- GR) wWas t Ngngpassed
hce at defined ¢concentrations (usually in

5Ghe range of 03856nM). Due t 5% he high affi INOE%SEﬁd

15D%€ T Nteracti pg 34T SSoci ati oM giHsAES Of Up 1 O \JifestEoT
were used. Re | slby acid elutiom using
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Table 4 — Kinetic data for supernatant material HOLO and HOLO IgG1m(AA) and H1LO
and H10LO IgG1m(AA) in comparison with 6E11c¢. The run (T0040 R2) was carried

out at 37°C.
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(H1LO supernatants are the same for runs 1 and 2, however the 6E11¢ purified are

different batches.)

Table 5 — Kinetic data for purified HOLO and H1LO in comparison with the 6E11
chimera (6E11c). The run (T0O041 R1) was carried out at 37°C.

Antibodies Ka Kd KD (nM)
HOLO 6.24e4 3.93e-5 0.63
H1LO 6.54e4 2.95e-5 0.45
6E11c 6.60e4 2.45e-5 0.37

Table 6 — Kinetic data for purified HOLO and HOLO IgG1m(AA) and H1LO and H10LO
IgG1m(AA) in comparison with the 6E11 chimera (6E11c¢). Three independent runs

were carried out at 3

7°C.

Run 1 -T0044 R3

Run 2 - T0044 R4

Run 3 - T0044 R6

Antibody | Ka

Kd KD

(nM)

Ka

Kd

KD
(nM)

Ka Kd KD
(nM)
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EARH 78 | RRldRA FRRAE Bidaitd 188khink Fisitg BiBld Podi es,

darrrererit COrceritr at 1 OrsS 0Ol dalll T DOUlI es Wel © pr e-m xed
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ac r : i.Qf | - I i

e THeicpeARRN Y dPedb fits g offRRerf H8ifls A Tabtich
bigtinglateuid &6 eld Boefyr eithre20GEH-4000 R aevas Btabiynchptured poiant  of
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reARE SE IR RS HOP R Sy BIARHT! Lot BRoAl SR e
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anﬁ@e g&kp&lr?%ﬂ?l%SSQ%\c\%g%&% TY]%' rgg&ng W%g %%%%Hp%?ed to

arrie usi n
a sample with the same concentration of his-tagged IGF-1R in the absence of anti-

IGF-1R antibodies. The presence of a neutralising antibody blocked binding of IGF-
1R to IGF-I and reduced the maximal observed association. Percentage inhibition
was calculated by comparing the values. Regeneration was carried out using two
pulses of 4M magnesium chloride. The experiments were carried out on a Biacore
3000 system.

Tables 7 and 8- below show the percentage inhibition obtained and also detail the

concentrations of antibodies, IGF-1 and IGF-1R used to obtain these results.

Table 7 - Inhibition Values for the 200 RU’s IGF-1 Surface

Antibody + IGF-1R complex % Inhibition

IGF1 (125nM) + His IGF-1R (25nM) 69

IGF1 (500nM) + His IGF-1R (25nM) 89

6E11 (125nM) + His IGF-1R (25nM) | 48

6E11 (500nM) + His IGF-1R (25nM) | 50
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HRP secondary antibody (DakoCytomation Envision Kit) using standard

immunochemical staining methods. Following this secondary incubation, the slides
were washed and developed using the DakoCytomation Envision DAB solution,
rinsed, dehydrated and cover-slipped for viewing. An irrelevant control antibody

(mouse IgG1 purified from a MOPC21 hybridoma) was used as a negative control.

The humanised and chimeric antibodies were analysed in a similar manner except
that these antibodies were biotinylated to facilitate detection. However, the presence
of the biotin-tag was found to decrease the activity of these™ antibodies as
determined by ELISA (data not shown), therefore the concentration of primary
antibody used was increased to up to 100ug/ml. The secondary antibody listed above

(DakoCytomation Envision Kit — Anti-mouse Ig-HRP conjugate) was substituted with

66



10

15

20

25

30

35

(rmouse 1gGlL purified froma MOPC21 hybri donma) was used
as a negative control. 25 The humani sed and chineric
wapipbodses were anal ysed in a simlar manner BXI/EP2008/059900
that these anti bodies were biotinylated to facilitate

stigetaMcin-oRP. (RAketriomating CarelEived\ gferative firdeyant aalpody

waBdsd BiivlIdted HeE 16RPHs 4 REgARE cYhttd (Sigmaheses4).
anti bodies as determ ned by ELISA (data not shovvn)

therefore the concentration of primary antibody used
was increased to up to 100ug/m . The secondary

Tr%rﬁ/glnnﬁ%i;ywt érb%h@@sﬁ%@él@ll&@s (Apek @Q}Hréln‘@ttlg@ {hstﬁnr’tﬁbﬁﬂ md%b
- us WasS, Supsti tute
colfialies 09 GLIRO P ARS7 baoTI5eS SErelsRact i Prp,
cr(ra?&v@gh @Uﬁiﬂa@fﬁ ééargf%rtﬂr@ég@)g ?ﬁﬁﬁbg@emigbu%t HOX ey aRblysis
anti po was al SO DI In ated a use as a. nega
44 & Gigulals st tiss %ta@mdﬂeﬁén%éséoraw%b@@u%&ﬁOO)
follows. After calibrating the instrument using the

cal i bratiqgn car #69935000, 0504110309
F'%‘FP&?@M é P\‘_‘la‘i@%‘c@'ﬁ &ts IR RUM g AN EHG S&U%%‘??at“‘éﬂ’s'“ve

cofiebll antiBsdy WRDINDIBdSY 8¢ & mefartcs ¢atvaat #abesh. OX. Dat a
analysis was perforned to calculate the %tissue

Figi At B PR af e Y BLAEH Tl i o B e

saf@igdl. es. A positive 10 control antibody was included
as a reference (Abcam #4065). Figure 14 shows that

6E1!1%1ch!' Eﬁra ((?Eés;l ! gnd HL LO stain human tunour
1 - Inhibition of AKT
Si gnal ling 15 Costar 96-well plates (#3598) were
th 5 2% Ge t
S o e R o scSe
incubatedtihea ail"mr&:‘slbmer for at lenstathedoue Rriot o IRBStheRslateamwgre
gL ol ERD AR e erkieRREYIEE REre Bl b g 268
andithda m]aﬂmrrLsmtﬁonMraffedfhe EelEAﬂerpmegdseergfadde‘h el wiwarmed
ted t
ProfBEnTe o e enRR Bl EEH Bialy eauhedilpiTa 00
cells\perTalk i Riestgocyik gsdveth nesniet @enBioy. BOT224 Costdli lﬁasksr e
cof BTG ST M were s Re S L Sn SRR i Bens
We{réﬁl@@di tosekd, 10 Getatihlcoatpd 196wed|ll Platesi $100g1 2 154000 icditsoEs 8vel)
were incu

osBlaatTlogb SRR Nsdfech e ub i PEBER Brermiant a
37hQr1in di5ey COZatmdshlecamo0po layidity. Tée febiwing dwys theétmedium was

olslRb e Biiefin Yo B ATER MR AR i g

E ds$igg st 3&5 8l n (S’I’gjlﬂa#il?:@f)@@)\/\éheﬁplatesume edubated 6ordadeys at
o720 TS AR, SRR P Sb uls” ©
aspirdtbe meaDayliod Diffdeshtiativrabliddidm dduedpTied platesaveze coveed dith
Br\ém'.atmkasy gas-permeable film and incubated for 7 days at 37°C in a 5% CO2
atmosphere, 90% humidity. Following differentiation of the cells, the medium was
aspirated and the cells rinsed once with 200uL of PBS. 75l of Adipocyte Starve
Medium was added and the plates covered and incubated overnight at 37°C in a 5%
CO2 atmosphere, 90% humidity. Test samples were diluted in Adipocyte Starve
media at 4X the final concentration. 25uL of diluted test compound was added to
each well and incubated at 37°C for 1 hour. IGF-I ligand (R&D Systems, #291-G1)

67



10

15

20

25

30

Br eat h- Easy gas-perneable filmand i ncubated for 7
days at 37C in a 5% CO2 30 atnosphere, 90% hum dity.
W(Fmobmwmag differentiation of the cells, the nRCi/EP2008(659900
irated and the cells rinsed once with 200pL_of PBS.

wapsHuteg 0&8uﬁ%@ﬁ%p@§r%rve%%q'%%§0%8&%0%66'51'1@/33

adﬂb@'tcﬁéa&mwar(ﬁﬁlal%aﬁc lwwpah@%léﬂé/s‘s\ﬁl&*egﬁkiub@tedﬂ@ﬂdilfo’ql 5%
at mosphere, 90% hum dity. Test sanp

l e
pr%‘?'$%¥ adin A e e the sHPgEataRides r%’i”OYB@‘ '?Mﬂféc*f'”gwfé‘ﬁ media

inte QNGB0 tHatl 885 weRrie@fonPabbt ®delsest conpound was added
to 35 each well and incubated at 37C for 1 hour. |G--1

oo ol 96065 D BT LPUle Car SO OR IRV o

pr&bage/mhm&sywaga@dem@lea@ﬁ wall AVl kHeplhte\uas I cd B cheatedgasts

final conc, ates wer e i ncupated at
Se§‘?& ?%rp'ats? WElSRIhgT §t°¥¢?t 5‘? &F Qiatehang! W&)Pﬁeg edona
sh&k@qambﬁrﬁoovm@m) fRmeveas Byrobhi tekipBeatirt ®efdsl parforimMgtha
%é The plates were dried on paper towels. 5 65pl of
M %?P@fe Lysis buffer (MSD Lysis buffer containing
phosphat ase and protease inhibitors) was added to
Legalg lof prddpharythtéhaKPI(eS @4 3Balard avsddiet asing thepligDe

ooy ation SrsPy Rt Bk UTERDE &l ol iegr Reuphigethgagution
MS]DTBlOf:KHI’ AlissoIvest Ig“\/lLsgsgrriV\foé:c%ﬁ%ﬁérl) ﬁ?rS hatied & mhfvmnmf ag
M%ﬁ%@ﬁﬁﬁ@f@éﬁ%%ﬁ%@@% 4581 B PRreP o haee e Al prupsinge
bedsis &yp Mate sa#ket fdrl1 KAt rdBrm Eefnipﬁratﬁl'dé_omhe B\b/‘dé:(l;wlg Isbluédn was
e P G DL e SR s ek RF s wigh 2MFwet of

1msayrnp waisk bufféve 5pliaivell vbse!Ssatetoramite céllqﬂﬁd(s())m/aa
300 r f.or

k b pl at h
uspSREH e g b e ane FRD b B Bl SR ot e paies
wekd shakepva 300 rr;ﬁrmutslng aNiscploptpedts shaked fdrenqul at I@BMNaS hed
teiirpare BE R oo Bl Feneg Joy des i AHoHE ET Rl using 1x

M$D atrie (\sh \waffer (ELa4asherred to the correspondi ng wel | of
the MSD plate(s) and seal ed. The plates were shaken

o RSP R LFIARE oL BSSha v

each med o‘i\/trteh\/ISDQ)palle(pye Thegldtesiweregshbkan aEDONPD Usingsa hersdh top

0 f d b
plalf sbiifes TP ot roR el nf gt W hu AR s 2000t
penwelell usihgtt ISNMEMSIDHQ Wasle psffer (Ebet0p).at50aL weRead Baffe T aith

sant PR AR5 530G AER keI R e Eonp SR,

repasr. AkHdugbisigngl idtexsilySiRcladssd weth tinteuih fRead (Biiffier @) signal

of Read.Buf fer T with ant .was added to
Wi bpfiely e P G et el A R P SecT R
Table 9 below shows a summary of the data from three independent plates and
indicates that purified murine parental, chimeric and humanised Mabs inhibit IGF-I
mediated induction of AKT phosphorylation. . Plates 1 and 2 were run in parallel.

Plate 3 was run on a separate day. The values are represented as plC50 (= -
log10(IC50) in g/ml)

Table 9 — Activity of various purified antibodies in the AKT phosphorylation assay
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measuring the absorbance at 570nm using a plate reader.

Figure 15 shows the activity of various purified mouse monoclonal antibodies to

inhibit the proliferation of tumour cells.

Example 23 - Proliferation assay — LISN cells

LISN cells (3T3 hIGF-1R) were seeded into white walled 96 well plates (Corning

3610) at a density of 10 000 cells/well and grown for 1 day in complete media

(DMEM-Hepes modification + 10% FCS). The media was removed and cells

incubated in serum free DMEM for 4 hours. Media was removed and replaced with a

range of concentrations (0.0041-3ug/ml final concentration) of purified antibodies

diluted in serum free media (50pl/well). Cells were incubated for 1 hour before the
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cell cycling was inhibited at levels comparable to that of cells incubated in the

absence of IGF-I.

Example 25 - Protection from apoptosis
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anti bodies 20 96 well mcroplates were seeded with
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in the antibody titration at a ratio of 2:1 [anti IGF-I Ab]:[cross linking Ab]. Plates were

incubated for 30mins. Media was aspirated and cells were washed gently with PBS
once before being lysed with RIPA lysis buffer(150mM NaCl, 50mM TrisHCI, 6mM
Na Deoxycholate, 1% Tween 20) plus protease inhibitor cocktail (Roche 11 697 498
001). The plate was placed at -20°C overnight. After thawing, 100ul samples of lysate
were transferred to a 96 well ELISA plate pre-coated with an anti IGF-1R capture
antibody (MAB391, R&D Systems) at 2ug/ml and blocked with 4%BSA/TBS. The

plate was incubated overnight at 4°C. The plate was washed 4 times with TBST
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tumour growth) for each group. Conpared with the PBS
treated group, there was a reduction of 31%in the
growth rate in the 6E11 group (Figure 21, p=0.0007).
m.ce we

3 i e P VR Sy PSS Lo R P8

cells pHVatepeldBighteah tdays afnmllmplaatatlom mice ewth wirhor alumoes of 100-
20 Orlgrﬁmn%{eor];a{t%%mltz%é rﬂ(?o aroblaf) L&f %ﬁ{n?n%?s%c_eair%%tt gan)t(J)p n%HB%-ﬁ{
antibody 6E11 was administered by intraperitoneal injection at 250ug/mouse and
100pg/mouse dose, twice weekly for 3 weeks. Control animals received saline at the
same schedule. Tumor size and mouse body weight were measured twice weekly.
Compared with the saline treated group, there was a reduction of 56% and 70% in
the tumour volume measured at day 35 for the 100ug/mouse and 250ug/mouse

groups respectively (Figure 22).
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the gromth rate in the 6E1 1 antibody (Figure 23,
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growthi virst observet! forth®BE 11 geatet laningss. dbhseearsis farthé bibsapied of
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A simlar experinment to that described above was al so
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anti bodies 25 of the invention do not inhibit tunour
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nur . r. a '
of P IR FLpy B B8 o MBI e 0 EolBri Bt e
firsthao tuyaour nzodetss(ithe allogeafignadel @ind ghe fiybloveba 06 minddeil)tare mood
roMH{'PA' Eontrol antibody that gave a positive signal (i.e. showed inhibition of tumour

growth) in these first two models showed no inhibition in the second Colo205 tumour
model study or the A549 tumour model study, hence we have more confidence that
the data from the first two tumour models is more indicative of activity of the test

antibody than that of the second two models.

Example 29 - Construction of expression vectors
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anti-CD20 light chain Ck are given in SEQID 71-73
respectively. The correspondi ng protein sequences are
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[ ! r :
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chpiwgiwire a‘seemb@ﬂrbmevaalnd digghicleotitlaifeR ¥@oaheiques and fused
to?e?tﬁ@rr@ %@trgﬁoﬁﬁgégﬁpémllégtlbﬂ%H%l 8hdHE ni&rfalian expression
echni'ques and fused together by restriction
vegiogesti on and ligation into a standard mamal i an
expression vector. 20 The polynucleotlde sequences of
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profein Seeuewssage gwe@é&EQéDyW 2§ angd @dﬁ@@ﬁ%@b t he
pol ynucl eoti de sequence and correspondi ng protein
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In\§RBYCCaSRE: @Pd’rﬁ’ﬁﬂ”“ﬁ'@ﬁ?@d@%’@a%ﬁeﬁé CH%%SF’OBQ'@H Repleia epiuences

re@feéerdumengamﬁbnﬁﬂo@p%egwmeabvheureomesegmw peBﬂd@hseqw:énce has
[ ess crete

oS GO EEHG R Ot PRE G Phreiinds TERARET Sdrestion o

secreted protelns it is necessary to add a signal peptide sequence to the N-terminus.
One such example is given by SEQ ID: 43.

Example 30 - Antibody expression and purification of anti-CD20 and anti-IGF1R
antibodies

Adherent CHO DG44 FUTS8 deleted cells were cultured until cells were in logarithmic
growth phase, then rinsed and trypsinized before pelleting the cells by centrifugation.
Suspension CHO-E1a cells were also cultured to logarithmic growth phase before
pelleting the required cell number by centrifugation.
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IGF1IR-G | IGF-1R CHO-E1a S239D/1332E 68 + 39
IGF1IR-H | IGF-1R FUT8 deleted | S239D/I332E 68 + 39
CHO DG44

20

Example 31 - Binding to recombinant IGF-1R

96-well high binding plates were coated with 1ug/ml of anti-his-tag antibody (Abcam,
ab9108)) in PBS and stored overnight at 4°C. The plates were washed twice with
Tris-Buffered Saline with 0.05% of Tween-20. 200uL of blocking solution (5% BSA in
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IGF1 RGIG-1 R CHO El a S239D/ 1332E 68 + 39 1GF1 R-H

|G--1 R FUT8 del eted S239D0/ 1332E 68 + 39 CHO D4
weE@aplae8l - Bi nding to reconbi nant | G- 1 R 20C D EP208$/059900
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iPUHPg "t’aéga‘%%dl BoeRrh( Welt aRf th%t?ﬁ?i‘?ﬁB)NF”? chﬁﬁegﬁﬁr at least
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20.
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in each well and the plates were incubated for at
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andOsPLL &P BH @ fcee aIhtwbIN € Th¥astes weld ficBbdtes tror one hour After
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SU!ﬂ“HET(l%‘gd sOPSRPIFer Wag isgh it 439’&“5%@ vHe ‘ergalax ofunable

Migrplate\Rehder (MBIl BEVIVES) &isingGUbRiceshdpeint prdgodapur -
After another wash step, 50pl of OPD Si ghaFast

substrate solution were added to each 10 well and the

' t L I ddj.t
A, A i Pl rotitedl kD, BTl Bt rad ar 1 show
conp@ranlaisiiming hte Yéasogwikxt Tumsdyl eGFMRCr dpisafigurRe egbegsents a
A S N s e TR
samples.IGF4RA" - adoW a%S%@m&S@@B@t%aﬁﬁﬂyng to
r econbi nant hurmn |G- 1R This figure represents a

R 80 PHCHETIRIe i P B b PRBed Leiia e FTe

de@eceesledDGMaelsmmar ate assay. Exanple 32 -

d ycoprofiling of anti |G+ 1R anti bodi es expressed

using the FUT8 20 deleted CHO D4 cell line Anti
AntideFt IR antibdstiel eederndmgubé E@T@h@elﬂen‘g?hb@lfl@‘@d celHeDaAd! the

r@@'ém‘ LAe Ilﬁgdbzﬁ'&)di 2 F@ECE |(§§Fﬁ‘r'-‘a-f€)a%'ré’qga&%d then de-

R-E and 1R-F vvere reduced then de-

9|3@3I0§'ﬂéf§9lbé(tdéﬂf359” Wity ENGass-fniliowipelgrgiatographysasg spectrometry
(LGWIS’)"WE@ QfeﬁﬂﬁﬂédTBﬁ &hé RAgbIRBMIridEs 26 damah@}hé/\@ﬁgosaccharlde-

g }; or med g d OE @q?saccharl des to caldcgl atet ‘
SPEFIIG JEsEc REY i 8@"3 PUUSTYTER e SUI9SHiRNY 81306 JEPS {1 Eré’{‘?}?té%‘ °
thapkgosagasite orzssemmde frominterpretati on of the

ol i gosacchari de masses. Figure 24 summarises the

ol i gosacchari de conpositions obtained fromthe
Figiive i2Z4agynmarises the oligosaccharide compositions obtained from the antibody

samples IGF1R-E and IGF1R-F. It shows that all oligosaccharide species obtained
from the IGF1R-F antibody sample are fucose negative.

Example 33 - Expression/production of FcyRllla (V and F variants)
The extracellular domains of the FcyRllla receptors were cloned with a CD33 signal

sequence and a 10xHis Tag into pFastBacMam-1 plasmids. SEQ ID: 77 and SEQ ID:
78 give the protein sequences of the expression cassettes for the V and F variants of
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ol i gosacchari de species obtained fromthe IGF1 R-F
wa@pivoodys sanpl e are fucose negative. Exanpl e BGI/EP2008/059900
Expressi on/ production of FcyRllla (V and F variants)
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Exapmies34 pKinetics of piwing tiRdCyRIIA TesapiPre peak were observed
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t t h id. 20
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polyahistliree tagoed oese ptars stare capturdch®d apohy -20i BUisdAntbodies were
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to 3 mBEihe Sinf he 31 AR B PRR: wideS SR EMER R pfiTaly

the Bivalent model provided a better fit to the experimental data.

Results are shown in Table 11 and Figure 27 (anti-CD20 antibodies) and Table 12
and Figure 28 (anti-IGF-1R antibodies). Figures 27 and 28 show a representative
trace at one antibody concentration for the different antibodies to illustrate the
differences in the off-rate between the different constructs. The data is consistent
with improved binding to FcyRllla for antibodies with altered Fc regions (either by
substitution or glycoengineering or both). Figures 27 and 28 illustrate the improved
off-rate with antibodies with altered Fc regions (either by substitution or
glycoengineering or both) and in particular for antibodies CD20-D and IGF-1R-H.
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Results are shown in Table 11 and Figure 27 (anti-CD20
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g@&é{S ent—35-with |nprnund h?ﬂﬁﬁgﬁhwn EPUD" a for
aantibbdyli es mdyRhlaaPhey e=dFd¥/R||rae(g4agn>F@@Hzmbeglphé)y FeyRllla (Val)
sgglggpet ut ifom_or_gtycoengi neering or_potiy. ures 27
and usflildledelhe | j nhriddede! of Blwaiﬂn&mﬁaidelh Bivalent model

cyy-gbodi es withpal tered Fcsregi ons (eitdgr by 741

Substitutijon or_ _glycoengi neering|or borh) and in
¢ i for %htibodies GH20-D and 1%01 R H 77%D
c2fiPA/ 016164 PCIHfEP2008/ 059998 Tabl e 14832 Ki neti csoqf

bi ndi ng of antg CD20 antibodies to FcyRIIla Anti-CD20

Affinity A body FcyR Ila (Phe) FcyR Ilga (Val)

FcyRI | 1 a Phé()o%syﬂal lla (Val) sapple 1:1 Mdel 1:1

Model Bi val el qegl Bi val ent nodel CD20-B 20.7 5.

J

25 o =24 4 N 9 N A~ o aaln oA A o
ro.0 114, 1 LU |2 . SQ. [ O4. 0O 14 Z CLZU=-"~A J1 oJ.

CO¥-D 274 RateO‘Ftﬁ) fa<t tdAteasure A%NY-D 0l 449 1

0.412 29.8 1.2 5 Table 12 - Kinetics of binding of
anti-1G~-1 R antibodies to FcyRIlla Anti-1G~-1 R
Affinity (nM antibody FcyR Ila (Phe) FcyR Ila (Val)
Tabfey 3 L kahetibh6) bifeidbf drii-IG¥a R antivaRisao EcyRrilYedel 101
Model Bival ent nodel Bivalent nodel 1GF1 R-F 59.6

10_1 1Q1_2 1AR_R ICE1 D H 1_11 ﬂ_QQO R1_7 0_7
ABAGR-R14.9 7.27 88.9 68.8 Aﬂi‘inﬁymmj e 35 - ADCC
assavs The assay IS based on the Thod descrj bed 1 n
n % Net pr_yR(I ggg)_lggf(ggll@gwal) FCyRIIIa (Phe) FcyRllla (Val)
sample 1:1 Model 1:1 Model Bivalent model | Bivalent model
IGF1R-F 59.6 12.1 131.2 145.5
IGF1R-H 1.11 0.832 51.7 27
IGF1R-G 14.9 7.27 88.9 68.8

Example 35 - ADCC assays
The assay is based on the method described in J. Imm. Meth. (1995)184:29-38.

Europium labelled target cells (RAJI cells) were prepared as follows. RAJI cells were
harvested and counted and prepared at final density of 10" cells in a 15ml falcon
tube. Cells were washed once with HEPES buffer (50mM HEPES, 83mM NaCl, 5mM
KCl, 2mM MgCl,, pH7.4), pelleted and 1 ml of ice cold Europium labelling buffer
(HEPES buffer containing 600uM EuCls, 3mM DTPA and 25mg/l of dextran sulphate)
was added. The cell suspension was flicked vigorously at the start of the labelling
and then every 10 minutes during the 30 minute incubation period on ice. Following
labelling, 10ml of ice cold repair buffer (HEPES buffer containing 294mgl/l
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Europi um | abel l ed target cells (RAJI cells) were

prepared as follows. RAJI cells were 15 harvested and
weowavedeaand prepared at final density of 107 BEI/EB20081059900
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e start o I ng every 1
1meuff&c%|awer@stpfe@l @0Cei nut e i ncubation period on ice.
Fol lowing labelling, 10n of ice cold repair buffer
( HEPES buffer containing 294ng/| 78 WO 2009/ 016164
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density gradient tubes and centrifuged at 2500r pm for
20mns with the centrifuge brake off. The top 10m_ of

TheasspnRiaias WolgSelR cafelows usHY asyral FRYeF b@Ftﬁ'@l Rigipgl he test

antibedied Ukérg" _dllut@degérumai’preﬁomm infomund §ﬂ58§ngﬁrmfig4ug/ml 5ﬂnal

t oppe p. W an a rpm
COHF‘%B'?gg(L‘l) '?%HQUBEPﬂ'aY HPC el 'Pa‘ié'b‘}or{%‘@ F‘de n serum
frqeeRPMdt medieme pool ed, vvashed once in medi um and

centrifuged. The cells were counted and diluted to

5x106/mM in serumfree nmedium The assay plates were
S0gbaniigpdysdifugen aves addedgtoothenaprroprinig dveld taceaidpidatoethe plate

Iaﬁﬂh@ sh&sd beI%Q/ @'ﬁl' r’ﬁ@@hﬁstovﬁr\ﬁelg'lh Y508 ASBRY. f1r0@EI &Fﬁﬂroplum
umat 12 final concenfration) in

'aQe"emtare%%ﬁ"s?ymra r?@dg‘hf? ahaells i gpropigtely |'%9?§'99\/é>}3éesrr@&’é' of
1()|xnr|t$)ﬁf\/\kﬂ§1adfdé&$o BPMelsTRcowrr oh Gl piaéd. Thdpldled weiedincuitied at
drednto %E‘ﬁd\)\ﬁ roprl ate wells according to the plate
OI'QSIBW Elow 501 mediumto all wells in rows
A, and H 100l of Europium |abelled target cells were

50@8&%9)@19@% La¥&d tball wer’r’so@ déé)gfnbra?st IEF?IIJV@PFQHSSQO% 350&15 PBMCs

X triton was a In row

wag pdqsdaioes]] weliseinptoliinars {Roeked pideptrittargetst to give a final effector :

target ratio of 25:1. The plates were centrifuge at 1500rpm for 3mins and incubate
37°C for 3-4hrs. 200ul enhancement solution (Wallac/Perkin Elmer Catalogue# 1244-
105) was added to a 96-well Nunc immunosorbant ELISA plates (one Elisa plate for
correspond with each assay plate). 20ul of supernatant from the assay plate was
transferred to the ELISA plate and incubated at room temperature on plate shaker
minimum 30 minutes, or overnight at 4°C. Europium release was measured using
time-delayed fluorimetry (Wallac Victor plate reader). Spontaneous lysis =
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e resufts 0O one ADPCa dpSdy e —ant T

T
RewfSi bodi £9-0de@mihown i n Figurle 26 | and-098814a'M t hat
RANH body | paples CD20-A, 1B, |[-Cland 1D show speci|fif
activity|1l0 agai nst RAJl gells, (wifh|sanples CD20-BL
t hhs

- C_and - DSeas&i ng conparabl elactliv The assay

been repeated a total "of five tines usi ng PBMC
THE4eRUI SME A PETRY 'RE el A SRR 2 8T Figuro 26
andoasifirh ehatoantibody sampidsaCDad#ayBust rapdatd ehoat speeific activity
agtaf?\rsgﬁikJPSéI,s,s V\)ith ré%?nples CD20-B, -C and —D showing comparable activity.
The assay has been repeated a total of five times using PBMC effector cells from five
different donors. In all cases the same trend was seen.

It would also be possible to run a similar assay using alternative target cells lines
which express different levels of CD20. Examples of such cell lines include Daudi,
Ramos, DOHH-2, Granta-519, FL-18. Alternatively it is possible to engineering cell
lines to express different levels of CD20. An example of this methodology is given is
reported by van Meerten et al. (Clinical Cancer Research Vol. 12, 4027-4035, July 1,
2006). For both approaches, it will be necessary to optimise the assay for each
target:effector combination by for example altering the target cell loading conditions,
or the effector:target cell ratio, incubation time or by using alternative read-outs such
as LDH. It is anticipated that an alternative target cell line may offer the opportunity to
distinguish between the different antibody samples in terms of ADCC activity.

Example 36 — ADCC Assays
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W@ e1649, FL-18. Alternatively it is possi bPEI/EPR2008/059900
englneerlng cell lines to express different |evels of
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Research Vol . 7-4035, July 1, 006) .. For both

12,
deg!%qdoggwgseﬁqqtorwcpps @IIH&%%&@GQS&F%W H?%t@tet Jrhygoggnase
refe@se %é‘@(ﬂdlﬂﬁ th ah& SharRfdRFERS pFREdd MRtohRIYaRYFdrod nBMBEP bEthe

alteri nq e target cell |oading condjtions or the
sagilescigrtotehgistobearved pasi 1B, excarsulaip dhearpiifal Blaxiggum and for

thidSbidbnatht &IsBa} We8 deerdd W icehaidgNailae (RE¥its! fotisBown). Further
antici pated that an alternative target cell line may

O%WS@FO@ Wl RsiseriFashictaptabysh ﬂl”lﬂai”W@m et ween t he
di fferent anti body sanples in terns of ADCC activity.
25 Exanple 36 - ADCC Assays 80 WD 2009/016164
PCT/ EP2008/ 059900 A simlar ADCC assay for IG—-1 R
was carried out using IG-1 RG IG-1 RHand a
non- anti body control using a preparation of A549
target cells and CD3/CD19 depleted PBMC effectors
cells. Cell lysis was neasured by Lactate
dehydrogenase release according to the manufacturer's
protocol (Pronmega). For a nunmber of the 5 sanples the
total |ysis observed was in excess of the theoretica
maxi mum and for this reason the assay was deened a
technical failure (Results not shown). Further
optimsation will be required to establish a
meani ngf ul assay. 81 WD 2009/ 016164 PCT/ EP2008/ 059900
SEQUENCE LI STI NG Pol ynucl eotide or am no acid
sequence: Sequence identifier (SEQI.D.NO 6E11 VH
CDR3 1 6E11 VH CDR2 2 6E11 VH CDR1 3 6E11 VL CDR1 4
6E11 VL CDR2 5 6E11 VL CDR3 6 9C7 VL CDR2 7 6E11 VH
8 6E11 VL 9 2139 VH 10 2139 VL 11
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6E1ll chinmera VH 12 6E11 chi nera

VL 13 HO variable 14

Hl variable 15 LO variable 16 Biotinylated Tag
waeewaenaed 17 9C7 VH 18 9C7 VL 19 5G4 VH 20 PEIZEPMDS/059900
21 15D9 VH 22 15D9 VL 23 6El 1 chinera Heavy chain

SPOUBNCIE LISHINGer a Li ght chain 25

6E1 1 VH

POBRAIUEIHbHIRQrlanfing @R HPEERIenés: OL]

meupnrp\ 27 9C7 \H (nnlvnurlpni

Sl;qMénééJﬂleMﬂﬁ@HQ(;S‘E‘Q £9.NO)

seqguence)

611 (\/bbq?@%cl eoti de sequence) 29

8E1 1 chinera VH

ERPVTEBRE0T T UE SEqUENCE) 30 OL]
FDO| ynucl eoti de sequence) 31 6E]

2J. Cﬂl Melr a VL
1 chinera Heavy

6EmaVh CBBM ynucl eotl de sequence)

33 82 WD 2009/ 016164

/Bl ol mYaVal
LAY A AYAY UEJ. J. LaIII nera

GFE%V;nCﬂﬁﬁoude sequence) 33 HO

S | P
Yyt oilral 11

?polynucleotide

eEequerceRr2 34 H1 (pol ynucl eoti de

(nol vynuecl ant i da eamllanr\a\ 36 Ho

sequence) 35 LO

oo oo

Gﬁiwir IQ:EH%?’ n‘ I38 LO light chain 3¢

l—lag\l\l r\hgl —3Z Hi

)I6 HO Heavy chain

9CpQ}Ly@|gRQeot|de Sequence) 40 HI

(pol vnucl eoti de qpqupnrp) 41

Feavy chain

6E11 VH 8
6E11 VL 9
2B9 VH 10
2B9 VL 11
6E11 chimera VH 12
6E11 chimera VL 13
HO variable 14
H1 variable 15
LO variable 16
Biotinylated Tag sequence 17
9C7 VH 18
9C7 VL 19
5G4 VH 20
5G4 VL 21
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SEQ ID 4; RSSQSI VQSNGDTYLE SEQ ID 5: 15 RISNRFS SEQ
ID 6: FQGSHVPYT 20 SEQ D7: RVSNRFS SEQ ID 8:

WEURQEESEPEL VKPGASVRI SCKASGYAFTDYYMWKQSHGKSLEWVR/BREODEANF9900

N25
S@3‘7’T\f"ﬂ\l@(laily(DKATLTVDKSSI\I'I'AYI\/EL RSLTSEDTAVYYCARW LYYGRSKWY
F DVWWGIGITVTVSS 85 WO 2009/ 016164 PCT/ EP2008/ 059900

SEfE® hD 9:
DVLMIQTPLSLPVSLGDHASI SCRSSQSI VQSNGDTYL EWYL QKPGQSPKLLI Y

WMWE%GSGTDFTLKI SRVEAEDL GVYYCFQGSHVPYTEGGGTKLEI
KR A5 SEQ ID 10:
QVQLKQSGPGLVQBSQSL S| TCTI SGFSLTSHG YW RQSPGKGLEW. GVI WEG

SE%WAFI SRLSI SKDNSKSQVFFKVNSLQADDTAI YYCARSPYYYRSSL YAMD
YW GQGTSVTVSS 10 SEQ I D 11:
NINPMNTGISPEMENBKGERV TL SCKASENVGT YVSWQQKAEQSPKL LI YGASNR
I_n'
GVPDRFTGSGSSTDFTLTI SSVQAEDL ADYHCGQSYSDPL TFGAGTKL ELKRA
SEGISEQ | D 12:
EVQLQQSGPEL VKPGASVRI SCKASGYAFTDYYMWWKQSHGKSL EVWANI NPN
DWNYNQ(FKDKATLTVDKSSI\I‘I’AYM ELRSLTSEDTAVYYCARW
SKWYF  DVWGTGTLVTVSS 20 SEQ I D 13:
DVLMTQTPLSLPVSL GDHASI SCRSSQSI VQSNGDTYL EWWL QKPGQSPKLLI Y
RIS
S%gﬁ:}%@_\/PDRFSGSGSGTDFTLKI SRVEAEDL GVYYCFQGSHVPYTFGGGTKLE!

RSSQSIVQSNGDTYLE

SEQID &:

RISNRFS

SEQ D 6:

FQGSHVPYT

SEQID7:

RVSNRFS

SEQID 8:

EVQLQQSGPELVKPGASVRISCKASGYAFTDYYMNWVKQSHGKSLEWVANINPNN
GGTNYNQKFKDKATLTVDKSSNTAYMELRSLTSEDTAVYYCARWILYYGRSKWYF
DVWGTGTTVTVSS
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T SEQ ID 14: 25
QVQL VQSGAEVKKPGASVKVSCKASGYTFTDYYMWWRQAPGQGL EWVENI NPN

WOBBIANGKFKDRVTMI TDTSTSTAYM EL RSLRSDDTAVYYCARME T/EP2008/059900
LYYGRSKWY FDVWGRGTLVTVSS 86 WD 2009/ 016164

SEeH BP2008/ 059900 SEQ I D 15:
QVQL VQSGAEVKKPGASVKVSCKASGYAFTDYYMWWRQAPGQGL EWVENI NP

D\N. NI YOS [YH AB TEERISTT A VA NS RADEVTAX VO KEARMPKLLIYRIS

N S R S PSP A RUB R EP UGS P S OSBRI LE KR

A RVS
NRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCFQGSHVPYTFGQGTKLEI
KR T 10 SEQ ID 17: G.NDI FEAQKI EWHE SEQ I D 18:

SHY (- QQSGPEL VKPGASVRI SCKASGYAFTDYYM\WWKQSHGKSLEWVANI NPN
N 15

o T R L R TR BN YT

ARXUANIISRLSISR SKBABF SKIRNSLEI ANTENMHEY Th RBAYQRRS I RAMD WV

0
G&éﬁ%@ﬁ%ﬁ%@@amnm SRVEAEDL GVYYCFQGSHVPYTFGGGTKLE!
KR A SEQ I D 20:
EVQL QQSGPEL VKPGASVKI SCKASGYAFTDYYMWWKQTHGRSL EWVANI NPN

T 25
SEF INQKFRGKATL TVDKSSTTAYMEL RSL TSEDSAVYYCARW LYYGSSRWY
VWGTGITVTVSS SEQ I D 21:

DVLMTQTPLSLPVSLGDQASI SCRSSQTI VHSNGNT YL EWYL QKPGQSPKLLI Y
NIMVBRSBRKSMSMSIGERVTLSCKASENVGTYVSWYQQKAEQSPKLLIYGASNRHT

GVPDRFTGSGSSTDFTLTISSVQAEDLADYHCGQSYSDPLTFGAGTKLELKRA

SEQID 12:

EVQLQQSGPELVKPGASVRISCKASGYAFTDYYMNWVKQSHGKSLEWVANINPNN
GGTNYNQKFKDKATLTVDKSSNTAYMELRSLTSEDTAVYYCARWILYYGRSKWYF
DVWGTGTLVTVSS

SEQ D 13:

DVLMTQTPLSLPVSLGDHASISCRSSQSIVQSNGDTYLEWYLQKPGQSPKLLIYRIS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPYTFGGGTKLEIKR
T

SEQ ID 14:

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMNWVRQAPGQGLEWMGNINPN
NGGTNYNQKFKDRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARWILYYGRSKWY
FDVWGRGTLVTVSS
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WO 2009/ 016164 PCT/ EP2008/ 059900 N

RFSGVPDRFSGSGSGIDFTLKI SRVEAEDLG YYCFQGSHVPYTFGGGTKLEI
WOKBRAY/0BHEG | D 22: PCT/EP2008/059900
SEIE&/%%%@GPELVKPGASVKI SCKASGYAFTDYYMWKQSHGKSLEWVANI NPN

GGTNYNQKFTGKATL TVDKSSTTAYMEL RSLTSEDSAVYYCTRW LYYGSSKWY
QYL VEBERAEVKKPGAS\BRICHAREYAFTDYYMNWVRQAPGQGLEWMGNINP

NG TN R ARERD R B S TSR VREDRE DS AV AR Rskw

YRPRABEREIRNSGSGSSGTDFTLKI SRLEAEDLA YYCFQGSHVPYTFGGEGTKLEI
KRA SEQ I D 24: MoWSW
FFFLLSETAGVLSEVQL QQSGPELVKPGASVRI SCKASGYAFTDYYMNW
VKQSHGKSL EW/ANI NPNNGGTNYNCQKFKDKATLTVDKSSNTAYMELRSLTSED
SEQ ID 16:
AVYYCARW LYYGRSKWYFDVWGT GTLVTVSSASTKGPSVFPLAPSSKSTSGGT

D S SN R R AT EERE S QS RN RN T BN YR RGISERLLRYS
NREPGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPYTFGQGTKLEIKR
T TYI CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVFL FPPKPKDT
LM
SRTPEVTCWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVWSVLTV
SW_NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDELTKNQ

L TCLVKGFYPSDI AVEWESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWQ
GLQIDIFEAGKVESEEVNVHEAL HNHYTQKSL SLSPGK SEQ | D 25:
VKL PVRLVWLMFW
S%@ﬁf VLMTQTPLSLPVSLGDHASI SCRSSQSI VQSNGDTYL
PGQSPKLLI YRI SNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYY
CFQ 25
ERRSERPECHRRCARIRIVE KRS HFAFPPS M WS SRS NNV VAIRIMRNN

O N R AT L P S ST A R SRS A AR (AR
D\GVGCEBRTKGMSRGEC SEQ | D 26: 30
GAGGT CCAGCTGCAACAAT CTGGACCTGACCTGGTIGAAGCCTCEEECTTCAGT
88 WO 2009/ 016164 PCT/ EP2008/ 059900
GAGGATATCCTGTAAGGCTTCTGGATACGCGTTCACTGACTACTACATGAACTG
SEESIERAAGCAGAGCCAT GGAAAGAGCCT TGAGT GGGTGECAAATATTAATCCCA
ACAATGCGTGGTACTAACTACAACCAGAAGT TCAAGGACAAGGCCACATTGACTG

D\gﬂﬁﬁéﬁéﬁ IS EACASIERTISEATVSINSD PHEAPLOKSELIHI GRS

NN RGP EPASAG IOt RRGAAERAF VY T ARGHDAES BETRETRARIKR
AG

SEQ ID 20:

EVQLQQSGPELVKPGASVKISCKASGYAFTDYYMNWVKQTHGRSLEWMANINPNT
GGTNYNQKFRGKATLTVDKSSTTAYMELRSLTSEDSAVYYCARWILYYGSSRWYF
DVWGTGTTVTVSS

SEQ ID 21:

DVLMTQTPLSLPVSLGDQASISCRSSQTIVHSNGNTYLEWYLQKPGQSPKLLIYKVS
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GTACTTCGATGT CTGGEGCACAGGGACCACGGTCACCGTICTCCTCG  SEQ I D
27:
W@AIMGTTCTFLAT GACCCAAACT CCACTCTCCCT GCCT GT CAGT CT TR ERIDE3 59900

0
N %ﬁ%@ﬁ*&*ﬁ EP R AT AR ROBBFRTT(TRBRNET XAT EERICEANRA
=

ATTTAGAATGGTACCT GCAGAAACCAGGECCAGT CTCCAAAGCTCCTGATCTACA
GAATTTCCAACCGATTTTCTGGEEGT CCCAGACAGGT TCAGT GGCAGT GGATCAG
ATTTCACACTCAAGAT CAGTAGAGT GGAGCCTGAGGATCTGGGAGTTT
S ‘GCTTTCAGGGT TCACATGI TCCGTACACGT TCGGAGGEEEEGACCAAGC
15 TGGAAATAAAACGGEECT SEQ | D 28:
EVEN(@X) SCGRECVELSACAKTET KEB CEAEACT YOEIGXRQSEGEEEEWWAAGIPNT

CGHARRF BRI BREE T T R A RECT S E AU AR A RSk o

VVEGTGAARNTXGSGCCAT GGAAAGAGCCT TGAGT GGATGGECAAATATTAATCCCAA
CAATGGTGGTACTAACTACAACCAGAAGT TCAAGGACAAGGCCACATTGACTGT
AGACAAGT CCTCCAACACAGCCTACAT GGAGCTCCGCAGT CTGACATCTGAGEA
CTCTGCAGICTATTACTGTGCAAGATGGATTCTTTACTACGGT CGTAGCAAGT G
GTACTTCGATGT CTGEEECCCAGGGACCACGGTCACCGTCTCCTCG 25 SEQ

SHDIR23:

GATGTTTTGATGACCCAAAGT CCACTCTCCCTGCCTGTCAGICTTGGAGATCAC

D S R R B SR S v

YREFBVPDRFSGSGSGTDFTLKISRLEAEDLGIYYCFQGSHVPYTFGGGTKLEIKRA

GAGITTCCAACCGATTTTCTGGEEGT CCCAGACAGGT TCAGT GGCAGT GGATCAG
S ATTTCACACTCAAGATCAGTAGAGT GGAGGCTGAGCGATCTGGEGAGI TT
ATTACTGCTTTCAGGGT TCACATGI TCCGTACACGT TCCGAGEEEEGACCAAGC

TGGAAATAAAACGGCCT 89 WD 2009/ 016164 PCT/ EP2008/ 059900
MGBEWIHFEELSETAGVLSEVQLQQSGPELVKPGASVRISCKASGYAFTDYYMNW

VKSR RSO ACARERN B S FRAGGK FREAFCTIRESNT RAEC REMAGE D T
CAGCATATCOT GLAAGCCTT CTCCAT ACCOOT TCACT CAGTACT ACATGAACTG |
AVYYCARWILYYGRSKWYFDVWGTGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA

AL A S RSP S E HT AV SIS I VSRS AS T
ACAATGGT GGTACTAACT ACAACCAGAAGT TCAAGGACAAGGCCACAT TGACT G

TYH AN R RO TR OAA R L I ACATECREEAEEEERETSVEACRT CP GREEM
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV

LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 25:

MKLPVRLVVLMFWIPASSSDVLMTQTPLSLPVSLGDHASISCRSSQSIVQSNGDTYL
EWYLQKPGQSPKLLIYRISNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQ
GSHVPYTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS
SPVTKSFNRGEC

SEQ ID 26:

GAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCTTCAGT
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ACACTGCAGTCTATTACTGI GCAAGATGGATTCTTTACTACGGT CGTAGCAAAT
G GTACTTCGATGI CTGEGECACAGGGACACTAGTCACAGICTCCTCA 10

WEHQIN D184 : PCT/EP2008/059900
GATGITTTGATGACCCAAACT. CTCCCTGECCTGICAGICTTGGAGATCAC
W?@f@ﬁé@@ﬁr@rﬁ%%ﬁé@@%ﬁ@ﬁ%@%ﬁ FOCAGROACEC

GBTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGGTGGCAAATATTAATCCCA
ATTTAGAAT GGTACCT GCCAGAAACCAGECCAGT CTCCAAAGCT CCTGATCTACA
AGAATGGTGGTACTAACTACAACCAGAAGT TCAAGGACAAGGCCACATTGACTG
T@MEE@%&@@@K&E@@@@@I@@%@%@W 3 COREPEIMACARTIENGG
CAGATTTCACACT CAAGAT CAGTAGAGT CGACCCT GAGGATCTGLGAGT TT

CEM et BEEEEIAMET

A%&R‘é@@s@fﬁé&é@@fw&@ﬁ&

GTASFPESAPSACEEASES GACRERQ AT SRCGGTCACCGTCTCCTCG
ATGGGATGGAGCTGGATCTTTTTCT TCCTCCTGT CAGAAACT GCAGGTGTCCTC
TCTGAGGT CCAGCT GCAACAAT CTGGACCT GAGCT GGTGAAGCCTGGRGECTTC
AGTGAGGATATCCTGTAAGGCT TCTGGATACGCGT TCACTGACTACTACATGAA

SHT BEETGAAGCAGAGCCAT GGAAAGAGCCT TGAGT GBGTGGCAAATATTAATC
25

o A kAR U oA AT RN B

G@@%@WW@G@%WWMTW@T@WGW ABBGIEXBACABCT

ARG

. 2 fe
ATAAIGETAKSB CCT! mmwwmmmee@m GAGGACLAAGC
T Wé CCCAGACCTACATCTGCAACGT GAATCACAAGCCCA
4 PCT/ EP2008/ 059900
GCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAAT CTTGT GACAAAACT CACA
S T GCCCACCGT GCCCAGCACCT GAACT CCTGEEEEGACCGTCAGTCTTCCTC
CCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACA
TGCGT GGTGGT GGACGT GAGCCACGAAGACCCT GAGGT CAAGT TCAACT GGT A

GGTGAAACAGAGCCATGGAAAGAGCCTTGAGTGGATGGCAAATATTAATCCCAA
CAATGGTGGTACTAACTACAACCAGAAGTTCAAGGACAAGGCCACATTGACTGT
AGACAAGTCCTCCAACACAGCCTACATGGAGCTCCGCAGTCTGACATCTGAGGA
CTCTGCAGTCTATTACTGTGCAAGATGGATTCTTTACTACGGTCGTAGCAAGTG
GTACTTCGATGTCTGGGGCCCAGGGACCACGGTCACCGTCTCCTCG

SEQ ID 29:

GATGTTTTGATGACCCAAAGTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAC
GCCTCCATCTCTTGCAGATCTAGTCAGAGCATTGTTCAAAGTAATGGAGACACC
TATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTATA
GAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAG
GGACAGATTTCACACTCAAGATCAGTAGAGTGGAGGCTGAGGATCTGGGAGTTT
ATTACTGCTTTCAGGGTTCACATGTTCCGTACACGTTCGGAGGGGGGACCAAGC
TGGAAATAAAACGGGCT
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CCATCGAGAAAACCAT CTCCAAAGCCAAAGGEGCAGCCCCGAGAACCACAGGT G
TACACCCTGCCCCCAT CCCGGGAT GAGCT GACCAAGAACCAGGT CAGCCTGAC

waA 2009/016164 PCT/EP2008/059900

CTGCCTGGT CAAAGGCT TCTATCCCAGCGACAT CGCCGT GGAGT GGGAGAGCA
ATGGEGCAGCCCGAGAACAACTACAAGACCACGCCT CCCGT GCTGGACT CCGAC
GGCTCCTTCTTCCT CTACAGCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCA
SEEBEAACGT CTTCTCATGCT CCGT GATGCAT GAGGCTCTGCACAACCACTACAC
GCAEAAEAECCTCTCIKTGWCTCKEEEWAAATGA 15 SEQ I D 33:
f [T

&S GHEPRAGACT
GA’EGW C@KW@GW@EA@KC@G‘@TM@GW ABAGGABGRT G

OIS PSR EEATEEAARA GG TR BARTRGTRBRAATATENATESA
ADOREE BT BETAEAG TRORII KSR CITSAAIBA CTORNTTGHIT G

AT A S AR TOM A Cr R A

AR CAROAST AMACECAGE AKX GEA@CATCTAEC GG'ITC@'TG
O AL AT PR BRI A AT I ERE oanTANC

TTCTATCCCAGAGAGGCCAAAGT ACAGT GGAAGGT GGACAACGCCCTCCAATC
GGGTAACT CCCAGGAGAGT GT CACAGAGCAGGACAGCAAGGACAGCACCTACA
\GCAGCACCCT GACGCT GAGCAAAGCAGACTACGAGAAACACAAAGTC
GCGAAGT CACCCATCAGGECCT GAGCT CGCCCGTCACAAAGAGCTT

30 CAACAGEEEAEAEWGWTAG SEQ I D 34

AGBGCAC
ogf Fﬁ%ﬁ%ﬁﬁ%@%ﬁ%ﬁéﬁeﬁ%&w&%@m
. m@mACA
OIS R TS AG
GGATESEEATT Ga .,A (oA

A@Wﬁﬂéﬁmﬁﬁmc

TGGAAATAAAACGTACG

SEQ ID 32:

ATGGGATGGAGCTGGATCTTTTTCTTCCTCCTGTCAGAAACTGCAGGTGTCCTC
TCTGAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCTTC
AGTGAGGATATCCTGTAAGGCTTCTGGATACGCGTTCACTGACTACTACATGAA
CTGGGTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGGTGGCAAATATTAATC
CCAACAATGGTGGTACTAACTACAACCAGAAGTTCAAGGACAAGGCCACATTGA
CTGTAGACAAGTCCTCCAACACAGCCTACATGGAGCTCCGCAGTCTGACATCTG
AGGACACTGCAGTCTATTACTGTGCAAGATGGATTCTTTACTACGGTCGTAGCA
AATGGTACTTCGATGTCTGGGGCACAGGGACACTAGTCACAGTCTCCTCAGCCT
CCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCT
GGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGG
TGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCC
CTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA
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CAGGT CCAGCT GGT GCAGAGCGECGECAGAGGT GAAGAAGCCCGGAGCTAGCG
TCAAGGT CTCCTGCAAGGCT TCAGGCTACGCCT TCACCGACTACTACATGAACT
W@ 2009/016164 PCT/EP2008/059900

GOGT GAGACAGECT CCAGGACAGEECCT CGAGT GGAT GGECAACAT CAACCC
CereARFEAEEIFCARACPACARIC AT P CARCEAT EEESFAACATTEA\ CA

CAXECCOACACTEE LCAGEARCACAARNEE FEEETEARCECTCREXEHEC TC
GATGACACT GCCGT GTACT ACT GT. GCCAGGT GGATT CT GT ACTACGGGAGGAG

TTEAAS SAACHPECROS SR RACACEANCACTHT CACSEFAAAREECACA

TAGGFERTHS RBGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTA
GACATCGT CATGACCCAGAGCCCACTGICACT

CCCCGT GACACCCGGAGAGCC
C e PACS AL PR AT AR AR T RET EPRRSACRARAAC
TASANSAB CROCTHRETH XA TEAFOAGSSXE XN CETCTIHSACEAGEALT G

20
COTSAEFEABFTEEAPIMETESARETT BaF COBHMARESSETT €At CC

CW@W@W@&@EW@@WM%TG
CGTGTACTACTGCT TCCAGGGA

CAGGGCAC
T@Qﬂﬁ%ﬁf@ﬁé&ﬁﬁﬂﬁﬁﬁﬁ@@@Ai?%ﬁ%i@ﬁp§%Aqa§ﬁﬁﬁG@TCAGCCTGAC
CHECIAEATOUAAEL MBREYEEREABAVASIBSETEBAC M GAGAGCA

VRQAPGOGL EVWIENI NPNNGGT NYNOKFKDRY TMI TDTSTSTAYNMEL RSLRSDD
A GGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
GG YEEFHN O EREDACOAAAST EAE S ETIA ARSKEABCAGGTGGCAGCA

AAL GCL VKDYFPEPVTVS\VNSGAL TSGVHT FPAVL QGSGLYSL SSWIVPSSSLG
GGGGAACGTCTTCTCATGCTCCGIGATGCATGAGGCTCTGCACAACCACTACAC

GEAEAANK T RICYORESYERPSBAAG THARRERAPEL L GGPSVFLFPPKPKD
TL

M SRTPEVTCW/DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST YRVVSVL
TVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDELTK

SEN®QID 33:
VSLTCLVKGFYPSDI AVEWESNGQPENNYKTTPPVL DSDGSFFLYSKLTVDKSR

MM SR liAT SRR (BT IREd AT T SgATR e TTCCAGe

AGTFENATAT CMEISTERC\CQRENOMICGEXZBYRYSCRABGTATTUAGC MW GEAGAT
AR TN PO A N PR TR TSR R SR ER
CCMATRAGNA TS RERCCT DA B CRO BB AMPRSKST SGSECTCCTGATCT
AR R R SR TS R RS0 Sk SRS A G
CABGE ARESCOKGHACGATIRAGEGC CEHEAGE APERKBKIGA
G'F-'IITATTACTG CTTTCAGGGTTCACATGTTCCGTACACGTTCGGAGGGGGGACC
AAGCTGGAAATAAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCA
TCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAAC
TTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGACAACGCCCTCCAATC
GGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTT
CAACAGGGGAGAGTGTTAG

SEQ ID 34:

CAGGTCCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGAGCTAGCG
TCAAGGTCTCCTGCAAGGCTTCAGGCTACACATTCACCGACTACTACATGAACT
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M SRTPEVTCW/DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
10
WA YOPQIBMNNCKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVY T URPBREXDT 59900

G‘%%E%%@@@@BPW%W@%W BADESKEEARKATIUORERC

CMA@@ME@@VA&WUWW AEQGIWPCETLGIGACCATGA

| LELVATATGVHSDI VMT%SPLSLPVTPGEPASI SCRS % 88
CGPMZ%GACACTAGCACCTCAACAG CTACATGGAGCTGAGGTCTCTGCGGAGC

GA@G%R@%E@GTG‘%W@VB@@%@@@@K@F&&&W%@@MG@G
PTAEHEFAE KR VARPSHGAPS BRGNS SRS £ RNPHSHEXRC
VQ

VKVDNAL QSGNSQESVTEQDSKDSTYSL SSTLTL SKADYEKHKVYACEVTHQGL
SPVTKSFNRGEC 20 SEQ | D 40:
\TGGTCCTGTATCATCCTGI TTCTGGT GGCCACAGCAACT GECGTGCAC
TCTCAGGT CCAGCT GGT GCAGAGCGGECGCAGAGGT GAAGAAGCCCGGAGCTA
CAEGT CSAGETUIES CASAGBIG CACACHEBTOAACABCRE I BCAICAKICG

T R TR R AR A B RETAS S AR P ASTARTARATRACT
GECTAAGRMTEECECAREICTACE S0 GRS TCAATGATSISOST SRCBATCC

O AR AR AT AR A BT RETAC AL R

C OB ETAGTAGUASEICAAT SE0G G IEHOACT SETGN T BCCAAGC
G%&@W%%W@&MGAG

AACCGGT GACCGT GT CCT C-ZGAAOAC-ZCC-IGAC-ICCCT GACCAGCGGECGTGCACAC
CTTCCCCGECCGT GCTGCAGAGCAGCGGECCT GTACAGCCT GAGCAGCGT GGT G
ACCGT GCCCAGCAGCAGCCT GGECACCCAGACCTACATCTGTAACGT GAACCA
SE3 1862009/ 016164 PCT/ EP2008/ 059900
CAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGAGCCOAAGAGCT Gr GAC‘A

AR :
CBGAEGTAACBTGTIE TAARE MWPMMMWQGRTA

C%E%&%W&%&%X%TTT
A AR ST RN AT T T M GBI AR o

CGTGTACTACTGCTTCCAGGGATCTCACGTGCCTTACACCTTCGGACAGGGCAC
AAAGCTCGAGATTAAGCGTACG

SEQ ID 37:

MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMNW
VRQAPGQGLEWMGNINPNNGGTNYNQKFKDRVTMTTDTSTSTAYMELRSLRSDD
TAVYYCARWILYYGRSKWYFDVWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
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TGCCTGCCCCTATCGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCCCAGAGAG
CCCCAGGT GTACACCCT GCCCCCT AGCAGAGAT GAGCT GACCAAGAACCAGGT

W@ 0009/016164 PCT/EP2008/059900
GTCCCTGACCT GOCT GGT.GAAGGGCT T CTACCCCAGCGACAT CGCCGT GGAGT

Qlehineia e NS OO R R AT AT ACAAGACCACCCCCCCTGTGCTG
GACAGCGATGGCAGCTTCTTCCT GTACAGCAAGCT GACCGT GGACAAGAGCAG
ATGGCAGCAGGGCAACGT GTTCAGCT GCTCCGT GATGCACGAGGCCCT GCACA

SEGEACHACACCCAGAAGAGCCT GAGCCTGTCCCCTGGCAAGTGA 15 SEQ | D
41:

MGWMW@HMW@K@KWW‘WW@N

ceve
Qﬂ@@&(&@%@@%@é@@l@é@@ﬁ@ﬁ WWW@WTL

M R MM A R AT A BRSO B V.

TVEHQDM&NGKEYKCKVSNKALPAMEKﬂSKAKGQPREPQVYTLPPSRDELTKNQ

Virge WE ye
QGMKEEE%GW$@Gﬂﬁﬂﬁ¥T§%$E®E§N§%CCCCTGACCAGCEECEWGCACAC
CTTCCCCGCCGT GCTGCAGAGCAGCGECCT GTACAGCCTGAGCAGCGTGGTG

ACCGT GCCCAGCAGCAGCCT GGECACCCAGACCTACATCTGTAACGT GAACCA

30
SEAARQ:CAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCTGTGACA

A&%(II%(%(ITGIIIIIIITGiIITGiiiiiﬁ%&iﬁGCTGEEAEECCCCAG

G%@%&%W%WMFW“
WEXDWAL 2GEN B GTE @OTKEEIYG85650908KADY EKHKVYACEVTHQGLS
AT QR GAACGOCAAGGAGT ACAAGT GTAAGGT GTOCAACAAGGTCC
ATCGAGAAAACCAT CAGCAAGGOCAAGGGECCAGCCCAGAGAG
COCCAGGTGT ACACCCT GOCCOCTAGCAGAGAT GAGCT GACCAAGAACCAGGT
<] (55F GACCT GOCT GGT GAAGGGCT TCTACCCCAGCGACAT CGOCGT GGAGT

ATGGGATGGTCCTGTATCATCCTGTTTCTGGTGGCCACAGCAACTGGCGTGCAC
TCTCAGGTCCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGAGCTA
GCGTCAAGGTCTCCTGCAAGGCTTCAGGCTACACATTCACCGACTACTACATGA
ACTGGGTGAGACAGGCTCCAGGACAGGGCCTCGAGTGGATGGGCAACATCAAC
CCCAACAATGGCGGGACAAACTACAACCAGAAGTTCAAGGATCGCGTGACCAT
GACCACCGACACTAGCACCTCAACAGCCTACATGGAGCTGAGGTCTCTGCGGA
GCGATGACACTGCCGTGTACTACTGTGCCAGGTGGATTCTGTACTACGGGAGG
AGCAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGTCCAG
CGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGC
ACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCG
AACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACAC
CTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCA
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5
GGGAGAGCAACGGECCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTECTG
W@ROANBEENT GGCAGCT TCTTCCTGT ACAGCAAGCTGACCGT GGACFME@MB)S%OO

ATGGECAGCAGGGCAACGT GTTCAGCT GCTCOGT GAT GCACGA
CW%W&W%W@?M% %E@J%CA

A@ﬂCCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAG
GEGATGGTCCTGCATCATCCT GIT TCCTOGT GECAACT CCCACT GGAGT CCAC

CQ&&%@?@&@&W@W@&W@W&CCC
TAREE CEAHRASITCLEAGREAY GT
ATACCTACCT CGAGT GGT ACCT GCAGAAGCOOGGACAGT CTCCT CAGCTCCT GA
TGAACTGG TACGTGGACGGCG TGGAGG I GCACAATGCCAAGACCAAGCCCAGG
GAGGACCASTHAKAAGCREET ALSEEEEEEICHEIERET TCACCETICASCA
GAAGOCGAACCGACT TCACCCT GAAGAT CTCAAGGGT GGAGGCT GAGGATGIG

C A GTREFAS EGTELAGEH TP ECEMREACTTT AR CABSS CC
TELEPEOGCTTPNATANBRARAT SAECAGSAASSCCAACATCBACETCRABASAG

CCCCCAGCCAT GAGCAGCT GAAGAGCGECACCGCCACCGT GGTGTGT CTGCT
CGECAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGT

GTEECIOAT LT BESKSEFERAGESENETASOCERORATAXACOOBFIEAGT
TGCAGAGCGGCAACAGCCAGGAGAGOGT GACCGAGCAGGACAGCAAGGACTC

CEalEr R T ASORKACCOPOACO A MR COREFAGEAEAEECTC

GACABCERTBUEAEE BT CAECT FEPRCACIALSOr B RECHESACIAGACCAG
AAGAGCTTCAA CCTGA 25 S

ATW%Q@QM@%@TT%qB;gﬁccggelA[%GLlCSACGAGGCCCTGCACA
AW@SGMG&MSGW&W@@%@W KRLENCTV

YLHI LLI SKAEDYRSYRFPKLTVI TEYLLLFRVAG-ESLGDLFPNLTVI RGAKL
FYNYAL

sBt FEMTNLKDI GLYNLRNI TRGAI RI EKNADLCYLSTVDWSLI LDAVSNNYI VG
NKPPK

NI BB BRI AR Y VTSRO MR ECIRETR P AN

TORCAEG200LTIEGAG CATAERDO8 GERTHBG TGAAGAAGCCCGGAGCTA
GQETERRRRTT T CCTEERREET T Rd SO TREBYE TrerC A AC TAC A T oA

ACIGSAQMGAENG GRENICIACS ACXBISIGES AL CIRIEE CAT G YVKABANSEAAC
C%%E%FE&&EM&W@&%&%W&M?%&&%R@&E%T
GAYCASEGCHRMETAGCT KCBRSKEDACTENM NCHRBACEIVBAGGC FT ST TGOS A
GE%A#Gkgﬂ%#ag%GTGTACTACTGTGCCAGGTGGATTCTGTACTACGGGAGG
AGCAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGTCCAG
CGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGC
ACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCG
AACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACAC
CTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCA
CAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACA
AGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAG
CGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCC
CGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGT
TCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGG
GAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCA
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5 PPDYRDLI SFTVYYKEAPFKNVTEYDGIDACGSNSVWNWDVDL PPN
KDVEPGA LLH G.KPWQYAVYVKAVTLTMVEN DH | RGAKSEIl LYI

WERINABURE PLDVLSASNSSSQL PCT/EP2008/059900
| VKVWNPPSL PNGNL SYYI RV\%?%’ YL YRHNYCSKDKI Pl RKYADGT| DI E
CEAFGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCC

TENPRG EYCOFHHGEASKRKA EORROABGAANEYEE X KB CHRE EYRAIAYAG

C%WW%@%WE&%@@%W@@T

GREGCIBACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGT
Gl@\%@ DI HSCNHEAEKL GCSASNFVFARTVPAEGADDI PGPVTVWEPRPENSI FLK

CASEMMSNERC GO C RICOOHEDNRES /IR RRGEEAG GE RENSCTG

GWT@@@GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAG

SCNGSWIDPVFEYVQAKTGYENFI HLI | ALPVAVLLI_VGE VI M. YVEFHRKRNN
ATGPEAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACA

AWWM&EXWWWJME@W EGVAKGW

DEPETRVAI KTVNEAASMRERI EFL NEASVMKEFNCHHVVRL L GVWSQGQPTLYV
| ME 15

SEAMDRERL KSYLRSLRPEMENNPVLAPPSLSKM QVAGEI ADGVAYLNANKFVHR
DL

AtEEBRNETE A AFE AN B Y RE R S SRR YRR AERE B e

TOSENUSFCOVCAEGAT AAEBX QECEME REAMYECCC CORRINIRIBL SBAGA
Gmﬁ%%%ﬁ%??%%ﬁﬁéé%ﬂéﬁﬁ%ﬁ%%@r@%&&%@%ﬁ@

ATACCTACCTCGAGTGGTACCTGCAGAAGCCCGGACAGTCTCCTCAGCTCCTGA

A R R S AN R W SRS PERR AR

GAKSCEBRBRRISGAUBLCAT ACBGCEDIGRMRI QR SRIGENITYT G
O T ASTASS AR P TETCAGH RS EER BACETCATARAREC

CAONNAGCZBEGAGATTAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCC

COLEENTNSD G NN, THGAL RLEKNADL G STYRYSL} L DAVSANEL Gy

GANEXATROVTACBCQUGESACGURNAGBIT BIEBGTGCGAAGGTGGACAATGCCC

TSR A RO P AR PR EL T ©

CAOCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGC

ARG BT R & TERELYATAEA EERE A RAGEEE CE RERC

AAGABICRICAGEEQ ST SAGAEDIEI QAL WDWDHRNL TI KAGKMYFAFNPKL
CV  SEl YRVEEVTGTKGRQSKGDI NTRNNGERASCESDVLHFTSTTTVWKNRI |
| TWHRYR

SHPOYRBLI SFTVYYKEAPFKNVTEYDGQDACGSNSWNWWDVDL PPNKDVEPG L
LH

M%&W\:@E@M \\ﬁ['lSTI\NENDHI RGAKSEI LYI RTNASVPSI PLDVLSASNS

I VKVWNPPSLPNGNLSYY! VRWORQPQDGYL YRHNYCSKDKI Pl RKYADGTI DI E

S%%%VCGGEK@CCACPKTEAEKQAEKEEAEYRKVF ENFLHNSI FVPRPERK
RR
NTALSEADNWRLEEE ETEYEEFRRS RY DK ERRDNANSNDRE G

MESHRGAEINVEDNBR
Vo SRR s e A e B R B AL

VIR TNLKDIGLYNLRNITRGAIRIEKNADLCYLSTVDWSLILDAVSNNYIVGNKPPK
ECGDLCPGTMEEKPMCEKTTINNEYNYRCWTTNRCQKMCPSTCGKRACTENNEC
CHPECLGSCSAPDNDTACVACRHYYYAGVCVPACPPNTYRFEGWRCVDRDFCAN
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PEN PNGLI LMYEl KYGSQVEDQRECVSRQEYRKYGGAKLN RLN
PGNYTARI QATSL

WGENGBWIDPVFFYVQAKTGYENFI HLI | ALPVAVLLI VGG VI M M/FERKPBDEI900

SRLG
'@&@Wﬁﬁﬁﬁ%@ﬁﬁ@%ﬁ@@ﬁﬂ@@@%%@%ﬁ%@éﬁwﬂ

DEK/'ESAQM LQGCTIFKGNLLINIRRGNNIASELENFMGLIEVVTGYVKIRHSHALVSLS

PETRVAI KTVNEAASVRERI EFL NEASVMKEFNCHHVVRL L GVWS TLV
FLﬁw_-_RLILGEEQLEGNYSFYVLDNQNLQQLWDWDHRNLTIKAGKMYF FNPKLCV

SHVRRERLS SRS EERMONNFAREERASIH SINAGH AOGMSKINKINKIVURY R

DL
PRARRRICMVREBK TRAGDEBIMI REPESTHYYRROGUA VB ORI E P ER AL H

GIIKPWTQYAVYVKAVTLTMVEN DHIRGAKSEILYI RTNASVPSI PLDVLSASNSSSQL

SDVWGFGVVL V\E| TLAV%’YgSLSNE L RFVVEGGLL DKPDNCPDMLFELM
IVﬁWNPPSLPNGNLSYYIVR PQDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT

ENPARXNSERREIFIGE A Gk KEXMERAE REVARE Y KEFFRINFPRRSFBLRPERIRR

S 10
DV%#@%S#M&@&H@WW@@%@W@KEEW@EFT

LY%DWSE@E@CBRS&@VFJ\&TMPAEGADMPGPVTWEPRPENSlFLKWPE
MVKSGSGGEGSPTSL WEL VFL SAAL SL WPTSGEI CGPGE DI RNDYQOL KRLENCTV
PENPNGLILMYEIKY GSQVEDQRECVSROEYRKYGGAKLNRLNPGNY TARIQATSL

S(Eigd\;(ﬁl\(/\h‘td FABIRRREPENFVILTRY Pl AT RMAG ALK 7PNRKRNRBRL. G

NGY WY AEXIRIE KOP AL NI RRIPFRGERY AR RS R SR P BIBM RSN Y VK
DBAEHRPAIKTVNEAASMRERIEFLNEASVMKEFNCHHVVRLLGVVSQGQPTLVIME

KECGDL CPGTL EEKPVCEKT TI. NNEYNYRCWETNRCOKIVOPSVOEKRACTENNE
LNEGHPREL ESER T PRDNY FEUACIRAT eGP YRMASMAMRDATADL
AA@Q\ICMVAEDFTVKIGDFGMTRDIYETDYYRKGGKGLLPVRWMSPESLKDGVFTT

PNAESSDSDAEYT HODEQUECPSGHI RNSTORMYCL PORGRCPKYCEDERK
Ei@VWSFGVVLWEIATLAEQ CLSREO REVMESGLLREDN RO MR
ngﬁmﬁﬁmmw@wwmwmmwﬁpmmms
VRHIEGAGE R A LERRY HeRKAF N ARSREAY XA AR FRET VARSMRIFRRINE

RALPLPQSSTC
KLCVSEl YRVEEVTGTKGRQSKGDI NTRNNGERASCESDVLRFTSTTTWKNRI |

I TW
seRMRPEDYRDLI SFTVYYKEAPFKNVTEYDGQDACGSNSVWWMWDVDL PPNKEGE
P 25

1 Y A AT LR BRI A BT R Rl

YL$HE0E KN EDNRRHFRINENTS Vi WRIERORGDEEL CRANFREHIIR BYWRKFARSAL
V'%@WENBWWW&%&%%%W%@M@WEK

EGBDLCPGTMEEKPMCEKTTINNEYNYRCWTTNRCQKMCPSACGKRACTENNEC

et YR BN AR WA SV VPR PPN YR E SWREVSREF Can

I LN&E’EWSEBFDI HHSCRBIEEKE REISABINFSARVIVEARCAGPC PRV PAERRAK T
D M ERG FE RVE RS S E N B RS RS ELS

FLANLRLILGEEQLEGNYSFYVLDNQNLQQLWDWDHRNLTIKAGKMYFAFNPKLCV

SEN RV BT ROEGENGDIN TR SERR A Dt P Wk TR R

PAINGRLOSEVL YARENPEXNSAADD GERDEYEEARTH TIVIREL SORKESMPEIO H
G%F&WB@H%V&OMHW%&E@@%@N%WEW&WL

IVRVNPPSLPNGNLSYYIVRWQRQPQDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT

NG R AR hE R GRERE Y EVRR PENF MG T EBER KRR

D\WHYMRRIT ARIISRAANEDFAAIK GIFOVE RDE YEY P VRS RS SIKIERRNB LIRS T
L 97 WO 2009/016164 PCT/ EP2008/ 059900
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KDGVFTTHS DVWWSFGWLWE | ATLAEQPYQG LS N EQVLRFVM EGG
LLD KP DN CP D
WORMBEAMRMACWOYNPKVRPSFLEI | GSI KDEMEPSFQEVSFYY SEBNKPEERBE.59900

lﬁ%ﬂ%WEﬁﬁNNE%@KU@ﬁ§A§§K§EﬁBﬁEﬁM@éﬂNﬂ%ﬁ@ﬁéﬁ@MﬁQﬁﬁﬁ§§ﬁﬁméﬁpE

PENP%NNWEWEBQWW@/@R@E@F&K&@@AKLNRLNPGNYTARlQATSL

GSGCECSPTSIWEL L FLSAAL SLWPTSCEl CGPGE DI RNDY KRLENCTYV
SCPI]J_:@SWTDPVFFYVQAKTGYENFIHLIIALPVAVLLIVGGLVIMLY RKRNNSRLG

NCIJ,:(‘L\L(WY&%\VW%WWBKDEW@WREKIW@Q@@FEW@GWVVK

DEREFERNEIBNEAARIMERE HREANRASKNIER NG VB PV BRASRRA LYEME

LMNRBBLKSYLRSLRPEMENNPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDL
ECGDL CPGTMEEKPMCEKTTI NNEYNYRCWI TN I\/CPSTCGKRACTENNECT
HMRREFBREEYAN

AASRRSERY AEBS AMBNER NEVA BRIV VRGBS,
Y S\ AAEBENSE AR/ A NDEEQMAEE SNE (NGB CEPCEPERICHEINREFE{ MR

Mé%k@@ﬂﬁﬂﬂ@ﬁ@fk?%ﬁﬂﬁ@ﬁwEﬂ@#ﬁﬁX@EﬁEﬁFﬁHﬁFE@@?E#QH?ﬁﬂ§M§S

VALHSASISSSLPLPDRHSGHKAENGPGPGVLVLRASFDERQPYAHMNGGRKNE
R QI;LP}ENPLQRSLSI TLé;EEQLEGI\NSFYVLDNQNLQQLV\DV\DHRNLTl KAGKMYFAFNPKL

SEl YRVEEVTGTKGRQSKGD! NTRNNGERASCESDVLHFTSTTTSKNRI | | TWH
RYR

SEPEVABL | SFTVYYKEAPFKNVTEYDGQDACGSNSWANMYDVDL PPNKDVEPG L
LH
GLKPWIQYAVYVKAVTL TMVENDHI RGAKSE! LYl RTNASVPSI PLDVL SASNS

sSsQL
@%@g&%@&%&ﬁﬂ&ﬂ%@%&%@ﬁ%b@ﬁ&%ﬂ Ehie

A@@K%&MWESWE%%@@W%WW%QP

KEEGDLCPGTLEEKPMCEKTTINNEYNYRCWTTNRCQKMCPSVCGKRACTENNE

P P PR D YO PR SRR G R O
NIPSNESSRISDAIRIIHDDECMQECPSGFIRNSTQSMYCIPCEGPCPKVCGDEEKKT

R A B e R K ER ENTRRENN REEEER RS ORIRA ALY

SIKHHFERRKRKIDE B GEIERYT EVYVVDNSNEDREWIE KPRENP
K R YR TS RRRE R RNN REBAS (SR S B S RS RHT W

HRFARPPDYRDLISFTVYYKEAPFKNVTEYDGQDACGSNSWNMVDVDLPPNKEGEP

B R R R ST PG R eRaL S Ve BV Ao

SSHE IVRWANIPPTLPNGNLSYYIVRWQRQPQDGYLYRHNYCSKDKIPIRKYADGTID

VR BTV O EBREPEN Ak EAEEACREEABV RO FERF L RN RRe

ERRRR DY MEXAGDYRESERERNT VIVABY ty NIFERACH ESE G FFEFENRMIMN IRERKL IS

N T G R S VAR B N ERABT MAAS AR GRYTRREP BN

FUNKAPRPBSP N ECVSRQEYRKYGGAKLNRLNPGNYTA
RPN NRCRONEESACORACTEN NG o98, (R G909 AR Rcr
NNSRLGNGVLYASVNPEYFSAADVYVPDEWEVAREKITMNRELGQGSFGMVYEGYV
AKGVVKDEPETRVAIKTVNEAASMRERIEFLNEASVMKEFNCHHVVRLLGVVSQGQ
PTLVIMELMTRGDLKSYLRSLRPEVEQNNLVLIPPSLSKMIQMAGEIADGMAYLNAN
KFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGGKGLLPVRWMSPESL
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CHPECL GSCSAPDNDTACVACRHYYYAGVCVPACPPNT YRFEGARCVDRDFCAN
| LSAESSDSEGFVI HDGECMQECPSGHI RNGSQSMYClI PCEGPCPKVCEEEKKT
WKT109/016164 PCT/EP2008/059900

DSVTSA(%/L\%,T | FKGNLLI NI RRGNNI ASELENEMGL I EVVTGYVKI RHSHA
KRG ETHSDVWSFGVVLWEIATLAEQPYQGLSNEQVLRFVMEGGLLDKPDNCPD

MIEF IR CMAQR KCARFSIF Y e DS X0 BV BIERIY F VVISRBINW A R LE V1

L A S Pk PR AR SRR R S AT B PP S YYRARF PERRRY

AHRIRG FRARNERA BPOSYHREAPFKNVTEYDGQDACGSNSVWWDVDL PPN
KDVEPGA LLH G.KPWQYAVYVKAVTLTMVEN DH | RGAKSEl LYI

RTNASVPSI PLDVLSASNSSSQL

SEYKYWBPPSLPNGNLSYY! VRWOROQPQDGYL YRHNYCSKDKI PI RKYADGT| DI E
EVT

ENPKTEVCGGEEKGPCCACPKTEAEKQAEKEEAEYRKVFENFLHNSI FVPRPERK
RR 10

M SRS ETVESREBNIFIAMADSUIWRE SEE ICEPEIBHRSB VO KRIAINSNNRE G

YLE@'§M§€Mﬁ§&§&%§Xb&%ﬂ#Aﬁ%&é§%ﬁWﬁ@%&WH
VIFERTNPEN | GINGU R WIVRE Al KIEHAMHIERESTNERUB Y IRISKGGARIN BNKPPK

R BT R R SR EINE B WERIRE M SR SR EKRACTEMNEC

CHPMECLGSCSAPDNDTACVACRHYYYAGVCVPACPPNTYRFEGWRCVDRDFCAN

LERESSDSEGHVI SEECMAEC PG RS GV ARG IR EER TR

DINSTISANIAVQ BATHEKBK NGKERKEKMENKALEMIAN EKTENSRASGIRIRERRAY S LS

F@B&ﬂ&%ﬁ%ﬁ%ﬂﬁ&%@ﬂ%@%@ﬂ%ﬁ@ﬁ%@%ﬁ%@V
SEMRMEBYDIGRUERGBNEDTSMRKIN BAIRA I B SOHBHISIISAGKNRRABIVERYR

PR R SR TR AR R P A RO B NS UMK BRP TPENERS -
GLKP\WRQEMVEARIAKTARGAY ENER  RB AKBEILYIRTNASVPSIPLDVLSASNSSSQL

R B e R R A
ENERYRREEG GECGEIQ G N RIFMEEIRGE F KERRABRKSRERNRGHMSHOGHRISIEIRKRR

DA TS A R A SRR HE S AP XA ERAENENAEER A RULRPF T

LYRIDAHEOMMH2ALR! 8LEASHFREMERFNIBEADOFEPVTWEPRPENSIFLKWPE
PERCAAM RV AR EL BB oY v B R AP AN AR ATsL
SENBSEBVIPVFFYVQAKTGYENFIHAAAIEGRSGSCDKTHTCPPCPAPELLGGPSY
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP
SRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKLRRASLG

SEQ ID 48:

MKSGSGGGSPTSLWGLLFLSAALSLWPTSGEICGPGIDIRNDYQQLKRLENCTVIEG
YLHILLISKAEDYRSYRFPKLTVITEYLLLFRVAGLESLGDLFPNLTVIRGWKLFYNYAL
VIFEMTNLKDIGLYNLRNITRGAIRIEKNADLCYLSTVDWSLILDAVSNNYIVGNKPPK
ECGDLCPGTMEEKPMCEKTTINNEYNYRCWTTNRCQKMCPSACGKRACTENNEC
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EGHLQ LLMFKTRPEDFRDLSFPKLI M TDYLLLFRVYGLESLKDLFPNLTVI R
GSRLF

WO RO FEMVHLKEL GLYNLIMNI TRGSVRI EKNNEL CYLAT| DVBEI/EBEBVEE9900
NYL VL

ChIREBNEEECED BPETACRRIPANA RESHTARERNSIRFG QB HVEIRSREAN

ILSAESSDSEGFVIHDGECMQECPSGFIRNGSQSMY CIPCEGPCPKVCEEEKKTKTI
AFGL OCHSECL ONCSOBDDRTKCVACRNE YL DERCVE FCREPY Y EE QDWRCYNE
DG\GTSAQMLQGCTIFKGNLLINIRRGNNIASELENFMGLIEVVTGYVKIRHSHALVSLS
FLANCRPHIEEEENSBRSEAY M NNV IRES R FYRIVNG RNCIKOAKRISRIC Y

vV
SEHRMEGHER TSR AREDRETTWNRESAS R RGN /B TN R T REY R
Pliﬁ)ﬂk#&bLRSFTVYYKEAPFKNVTEYDGQDACGSNSWNMVDVDLPPNKDVEPGILLH

RSYALVSL SFFRKLRLI RGETLEI GNY Rg_ %EK
GLKNVT QYAVYVKAVTLTMVENDHIRGAKSEILY NAS PSIPLDVLSASNS SQL

IV RN SHERES MFA PR VR ERBREREY AH NEDSR B KINRKNVAB S TSV T

E%@W@ﬁéﬁﬁﬂ&%&ﬁ@t@%ﬁ#%@ﬁéw SRPERSRR

D\N/I@@ANTTMSSRSRNTTAADTYNITDLEELETEYPFFESRVDNKERTVISN LRPFT

HPGN_I\/RGLKPWI' YAl FVKTLVTESDERRTYGAKSDI | YVOT DATNP
LY§}DI éAS FVFARTMPAEGADDIPGPVTWEPRPENSIFLKWPE

PEWBEW@WWEMWM@M%NYTAR@ATSL

RTWSPPFESEDSOKH EYEDSAGECCSCPKTDSQ LKELEESSFRKTFEDYL
SENGESWTDPVFFYVQAKTGYENFIHAAAIEGRSGSCDKTHTCPPCPAPELLGGPSYV

FLAPPRIRIKES ol SREFPERIPERYRBSISHR RN Y VB VRN HIAKSMPIRIBEQ Y

NMMWWMWWWEEEW%@%@PP

SR@EI_ZfKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
DDl VGPVTHEI FENNVWHL PKEPNGL| VL YEVSYRRYGDEEL HL CVSRKHF

LTNDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGKLRRASLG
ERGCRLRGLSPGNYSVRI RATSLAGNGSW EPTYFYVTDYLDVPSNI AKI | | GP
LI FVF

S '-'JEE&)VX!) GSI YLFLRKRQPDGPLGPLYASSNPEYL SASDVFPCSVYVPDEVEVSR

TLLRELGQGSFGWYEGNARDI | KCEAETRVAVKTVNESASLRERI EFLNEASV
MGRETLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDECCFRSCDL
Rgm BEk%gKGQDTLVWEL MAHGDL KSYL RSL RPEAENNPGRPPPTLQE

M QVAAEI ADGVAYLNAKKFVHRDLAARNCWAHDFTVKI GDFGVITRDI YETDY
LT e COrTSeE oL e LA e
M(\S/FEFBEENEAPESEQEEKZHEB@HWERSSSES@ SER DA TANeE
o R R, 0 0 20 o |

VRQAPG@L EVWIGNI NPNNGGTNYNQKFKDRVTMI TDTSTSTAYMELRSLRSDD

SEFﬁqg RW LYYGRSKWYFDVWGERGT LVTVSSASTKGPSVFPLAPSSKSTSGG
WD 2009/ 016164 PCT/ EP2008/ 059900

AAL GCL VKDYFPEPVTVSVWNSGAL TSGVHTFPAVL QSSGL YSL SSWVPSSSL G
MAYRPSETLCGGELVDTLQFVCGDRGFYFSRPASRVSRRSRGIVEECCFRSCDLA

L LBTYCENNRGRSNTKVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFLFPPKPKD
L

M SRTPEVTCW/DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST YRVVSVL

SEQ ID 52:

MAYRPSETLCGGELVDTLQFVCGDRGFYFSRPASRVSRRSRGIVEECCFRSCDLA
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TVLHQDW.NGKEYKCKVSN KAL PAPI
EKTI SKAKGQPREPQVYTLPPSRDELTKNQ 5
WO/BW0ICLNEKGYPSDI AVEVWESNGOPENNYKT TPPVL DSDGSFFL YISKI/ERA0BE#59900

FSCSVM—|EALHNHYT SLSLSPGK SEQ ID 55: 10
LL%&&W @@&?TCTCI;TCII:CACACIZAACTCII:GTCI:AC

TCTCAGGTCCAGCT GGT GCAGAGCGGECGCAGAGGT GAAGAAGCCCGGAGCTA
GCGT CAAGGT CTCCTGCAAGGCTTCAGECTACACATTCACCGACTACTACATGA
CTCEGT GAGACAGGECT CCAGGACAGGEGECCT CGAGT GGATGGGECAACATCAAC
S TGGCGEGACAAACTACAACCAGAAGT TCAAGGAT CGCGT GACCAT
15
GACCACCGACACTAGCACCTCAACAGCCTACATGGAGCTGAGGT CTCTGCGCEA

e L

R A SO RIS SR
e L

SR HIDRCKNSERUBAEGY SEACINSSAGACTPCLGRCPKY

N ESEAS PSR RES ARG RS LA EEERREE e S Hir

RSXA I@@L@’F@K’L&E@@E@é@l
GIGG

LWWWWFE@WWW@PRS N

%%@%W%W% &ﬁ%@@ﬂ%ﬁ%&%’i\%w

Eéﬁﬁ%@ﬁ%@ g@%%%w%

LASV\ABSIYLFLRKRQPDGPLGPLYASSNPEYLSASDVFPCSVYVPDEWEVSREKI
TLLRELGQGSFGMVYEGNARDIIKGEAETRVAVKTVNESASLRERIEFLNEASVMKG
FTCHHVVRLLGVVSKGQPTLVVMELMAHGDLKSYLRSLRPEAENNPGRPPPTLQE
MIQMAAEIADGMAYLNAKKFVHRDLAARNCMVAHDFTVKIGDFGMTRDIYETDYYR
KGGKGLLPVRWMAPESLKDGVFTTSSDMWSFGVVLWEITSLAEQPYQGLSNEQVL
KFVMDGGYLDQPDNCPERVTDLMRMCWQFNPNMRPTFLEIVNLLKDDLHPSFPEV
SFFHSEENKAPESEELEMEFEDMENVPLDRSSHCQREEAGGRDGGSSLGFKRSY
EEHIPYTHMNGGKKNGRILTLPRSNPS

SEQ ID 54:

MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMNW
VRQAPGQGLEWMGNINPNNGGTNYNQKFKDRVTMTTDTSTSTAYMELRSLRSDD
TAVYYCARWILYYGRSKWYFDVWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
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5
MGWEC! | LFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYAFTDYYMWN
WH\2009/016164 PCT/EP2008/059900

VI P EVIWCENL NPNNGGTNY! FKDRVTMITDTSTSTAYNMELRSL RSDD
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT

QEMERRRORFSVMERIKIVE MESOE KRG SPPIRIPAPSDIASINMEYFL FPPKPKDTL

AAL GCL VKDYFPEPVTVSWNSGAL TSGVHT FPAVL OSSCGL YSL SSWVRPSSSL G
MBRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL

TVEHA SNV NGBS BRI MRARHIEEKT IS KA HPRER ST EMPERBIEIKFKNG

TL 10
VU TSRMBEMERR KSR FENRRRAMIDEETAMAR PRSIITEGYIREHTRGSRAV Q
QENVFEBR MEEAKRIVBSNIRE RARS Ak | SKAKGQPREPQVYTLPPSRDELTK

NQ
VSLTCLVKGFYPSDI AVEVESNGOQPENNYKT TPPVLDSDGSFFL YSKLTVDKSR
WQ QGNVFSCSVVHEALHNHYTQKSLSLSPGK. 15 SEQ I D 57:

S (85566 T GGT CCTGTATCATCCTGT TTCTGGT GGCCACAGCAACTGECGTGCAC
TCTCAGGT CCAGCT GGT GCAGAGCGGECGCAGAGGT GAAGAAGCCCGGAGCTA
GCGT CAAGGT CTCCTGCAAGGECTTCAGECTACGCCTTCACCGACTACTACATGA
20

ATSE GREEGAGATASETIC X AEEPCAEE G CCREICAZA GORABAGECANCCAC

TR AR R A AR T AR AR SR T e B TA

GCCEBAGSGTCTEEYS CAACGAI TCAGETAT SCAT TCACTAAIAGEIALEXT GA

A%%ﬁMJ%%@%A%%Wéﬂ%%@%SMC

Gmxm@c@mmmmmmmemm CAGIAGIBB&ESB GAGG

@&E&%&%%%%&%&é%%&&%ﬁ&%ﬁéﬁ%%m

C&%%%%%%Wmm%%%%%%m

CCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAA
GTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCC
GGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTG
CACCAGGACTGGCTGAACGGCAAAGAATACAAGTGCAAGGTGTCCAACAAGGC
CCTGCCTGCCCCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGG
GAACCCCAGGTGTACACCCTGCCCCCCTCCCGGGACGAGCTGACCAAGAACCA
GGTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGG
AGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTG
CTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAG
CCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTG
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GGTGTCCCTGACCT GT CTGGT GAAGGGCT TCTACCCCAGOGACAT CGCCGT GG
5
WOABDGBEAGAGCAACGGCCAGOCCGAGAACAACT ACAAGACCACCOBUTERBIEE 59900
CTGGACAGOGACGGCAGCT TCTTOCT GTACAGCAAGCT GACCGT GGACAAGAG
CASG L ACCASES ARG P FEAGRE A BB R P AREEETG
CACAACCACT ACACCCAGAAGAGCCT GAGCCT GTCOCCOGGCAAGTGA 10
SEQ LD 58:
TGGTCCTGCATCATCCTGT TCCT GGT GGCAACT GOCACT GGAGTCCAC
TCOGACAT CGT CAT GACCCAGAGCCCACT GTCACT COCOGT GACACCCGGAGA
GOCCGCTAGCAT CAGCT GTAGAAGCT COCAGAGCAT CGT GCAGT CTAACGGCG

M A TG Y S AN AR R ARSI ASRIATRO
VRAAPCOGLETHACMTIRCET NYORIAKD ROENIGAD CEEE TANIEERETEABD

A AN A AT X 0T KRR T HSEARRCERCT

AR AAKBYIESATNSVANECMTEEVEEIEEAVL S FEIESSNAANPISSSIS T

B RSBV PR S DI RE BB RAGSEAGARSNGOERRPID TL
MISREAETTTVTA G IR AN SBTEA T GRRACER EEARNSIIEVTE L

WWGEXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaa

Sé%@@g’p 30 TSTSTAYM
SDDTAVYYCARXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaxa
aXaaXaaWGRGTLVTVSS SEQ I D 60: 103 WO 2009/ 016164
PCT/ EP2008/ 059900

AT T TETATCAR TR FE BT SHEERCRECAREIREE FECAC

TEXX@aZ A BTGEFTERERGACCGE A BEAHO@ B AA BAACITMECREET A

O A SRS A AR S ST SAGGRTAS SRS TH S ACS SAGTASTARAECA

AGT@G@TG@B@OA@GGTCEAGGACAGGGCCTCGAGTGGATGGGCAACATCAAC

GACCACCGACACTAGCACCTCAACAGCCTACATGGAGCTGAGGTCTCTGCGGA
GCGATGACACTGCCGTGTACTACTGTGCCAGGTGGATTCTGTACTACGGGAGG
AGCAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGAGCAG
CGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGC
ACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCG
AGCCCGTGACCGTGTCCTGGAACAGCGGAGCCCTGACAAGCGGGGTGCACAC
CTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACAGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAACGTGAACCA
CAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGCGAC
AAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAACTGGCCGGAGCCCCCTC
CGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACCC
CCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAA
GTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCC
GGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTG

102



10

15

20

25

30

GGGT GCGECAGGECCCCAGGCCAGGEGACT GGAAT GGATGGGECAACATCAACCC
CAACAACGGCGGCACCAACT ACAACCAGAAGT TCAAGGACCGGGTCACCATEA
W@M%G&@ACOAC—DACOAC—DACCGCCT ACAT GGAACT GCGGAGCOICHIEPAKN 59900

C@@@W@WMTWWGC
c&réct :

GACATCGT GATGACCC‘AGAGCCCCCT GAGCCT GCCCGT GACCCCTGECGAGC
GAACCCCAGGTGTACACCCTGCCCCCCTCCCGGGACGAGCTGACCAAGAACCA

GW@&%WWW@@@WA@@@%TGG
q_CACCTACCTCI:‘AATGGTATCTCIZAGAACI:CCGGCCA CCOCCCAGCT
(FBEAGAST ML AREEASTER

%@é@@fé&ﬁ%@ﬁ%@@@&ﬁ%&@i@m
CT&EA & &

RGN EEHERBATCTTERAENTAY 3 AGRBRAGAG
TGOGOGT GTACT ACT GO 1T CAAGGCAGCCACGT COCCT ACACCT TOGGOCAG
C%Gmﬁﬁwﬁ%%%T%T%CGAGGCCCTG

CASHACT ROTREROREMSIIEABECACAREEROTECACE T B ARCTEAT GG
CCCCCAGCAGCAAGAGCACCAGCGEOGGECACAGCCGOCCT GEGCT GCCTGGT

25

SEAMISEACT ACT TCCOCGAGCCOGT GACCGT GAGCT GGAACAGCGGAGCCCTGA
CCTCCGGCGT GCACACCT TCCOCGOOGT GCTGCAGAGCAGOGGCCTGTACAG
CCTGAGCAGOGT GGTGACOGT GOCCAGCAGCAGOCT GGGCACCCAGACCTAC
ATCTGCAACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGA

GE3CA CTACGS IR ECCCFAGRAGEICIEE AT ACCAEOEFELAGRCTAACGGCG

Wﬁ%ﬁ%@%@%ﬁ%@%@?@%ﬁ%ﬁW&m

A AECT *AG’E:W@T BTACCABETG
M@WW%%%%%%’%QEJ GFEhCAAEEtcer
GCAGAGCGGCAACAGCCAGGAAAGCGTCACCGAGCAGGACAGCAAGGACTCC
ACCTACAGCCTGAGCAGCACCCTGACACTGAGCAAGGCCGACTACGAGAAGCA
CAAGGTGTACGCCTGCGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACC
AAGAGCTTCAACCGGGGCGAGTGCTAG

SEQ ID 59:

QVQLVQSGAEVKKPGASVKVSCKASGYTFTXaaXaaXaaXaaXaaWVRQAPGQGLE
WMGXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaRVTMTTD
TSTSTAYMELRSLRSDDTAVYYCARXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXa
aXaaXaaWGRGTLVTVSS

SEQ ID 60:
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TGATGCACGAGGECCCT GCACAACCACTACACCCAGAAGAGCCTGAGCCTGTICC
10 CCCGGCAAGIGA SEQ ID NO 64
WO DYBBAGHT KGPSVFPLAPSSKSTSGGT AAL GCL VKDY FPEPVTVSYWELAD T 9900

D LGS BT P SRR s e SR PSRN BR e

aXshXaaXaaWYLQKPGQSPQLLIYXaaXaaXaaXaaXaaXaaXaaGVPDRFSGSGSGT

HTCPPCPAPEL | GGPDVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKENW
DWKISRVEAEDVGVYYCXaaXaaXaaXaaXaaXaaXaaXaaXaa FGQGTKLEIKRT

DGVEVHNAKTKPREEQYNSTYRWSVL TVL HQIDW.NGKEYKCKVSNKAL PAPEEK
ETCb KAKCAPREPQVYTLPPSRDEL TKNQVSL TCLVKG-YPSDI AVEVWESNGQPE

Cgaggp&@@gb@wﬁmmxwmg@%@
TOXAGGSTGAC B BACGACTACKXEXTCEACT

gg@%%@%%%wmm%m&&m

AT R RSB GTACKACTOE AT ARG GRTERGTC
%&F@A@%%%%%%WA COOCCTEAGE

TGCTGEECCGACCCGACGT GT TCCTGI TCCCCCCCAAGCCCAAGGACACCCTG
ATGATCAGCCGGACCCCCGAGGT GACCT GCGT GGT GGTGGACGT GAGCCACG
AGGACCCT GAGGT GAAGT TCAAT TGGT ACGT GGACGECGT GGAGGT GCACAAC
GCCCCCGEGAGGAACAGTACAACAGCACCTACCGEEGTGGTGTC
09/ 016164 PCT/ EP2008/ 059900
CGT GCTGACCGT GCTGCACCAGGACT GGCTGAACGGCAAAGAATACAAGT GCA
GWM@W@G@WMW¢WC

S

GGGNFGGW@QT MWWWM@%CG
TEEEEETAREIA B CTTTCAAGGCAGCCACGTGCCCTACACCTTCGGCCAG
GGCACCAAGCTGGAAATCAAGCGTACG

SEQ ID NO: 63

ACTAGTCACCGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGG
CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGT
GAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAG
CCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC
ATCTGCAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGA
GCCCAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAGC
TGCTGGGCGGACCCGACGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTG
ATGATCAGCCGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAAC
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SEQ ID NO 66
LVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TS

W@=R009/016164 PCT/EP2008/059900

HTFPAVLOSSGLYSL SSVVTVPSSSLGTOTYI CNVNHKPSNT KVDKKVEPKSCD
CGRGAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTC

C i CErERASA IECFEVAEEREAET SN CIERADE SN RE AN RCRUETE A

YV_15
AGE/EVHRARPROEEH NS PRI G4 HEORMAGNYRAKTATRACSABERCC
AAGSESCAGUEEANE BAASEEEA EHATACK MIEEESRDMMNESHIGIAT G

NN
AGKTFPPIODSHIASKA YSKETOSRAR NV FSESVRAGRRVTEREASESC

A&G%Aﬂ@@‘éﬁ%’f@@N@Tcﬁ?@AGAGCAACGGCCAGCCCGAGAACAACTACA
ATGGEECTGGTCCTGCATCATCCTGT TTCTGGT GGCCACCGCCA!

A%@%@ﬁ@@?@@ﬂ@iﬁ&@@%@ﬁ@é@@@@ﬁ%@%&%@@@%@
CTEASE CAGBACAASA GCONBEFES BCAGCG

GAACTGEEWGifffﬁ(IIIIIJKXXIJKII%(TGEAATGE#TGEEﬁAACATC
TOATGCACGAGGCCCTGCACAACCACTACACCCAGAAGAGCCTGAGCCTGTCC

C AACECAMSFARNCCEOGECACCAACT ACAACCAGAAGT TCAAGGACCGGGTCAC
CATGACCACCGACACCAGCACCAGCACCGCCTACAT GGAACT GOGGAGCCTGA
GAAGCGACGACACCGCCGT GTACT ACT GOGCCCGGT GGATCCTGTACTACGGC
CGGTCCAAGTGGTACT TCGACGT GTGGGGECAGGGGCACACTAGT CACCGTGAG
CAGCGCCAGCACCAAGGGCCCCAGOGT GT TCCCCCT GGOCCCCAGCAGCAAG

SERID NO: 64
AGCACCAGCGGOGGCACAGCCGOCCT GEECTGOCTGGTGAAGGACTACTTCC
COGAGCCCGT GACCGT GAGCT GGAACAGCGGAGCCCT GACCT COGGCGT GCA
CACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCACI:GTG

EDREAARWYV

GHGGECCCT GCCT GCCCCCGAGGAAAAGACCAT CAGCAAGGECCAAGGECCAGCC
CAGGGAACCCCAGGT GTACACCCT GCCCCCCT CCCEEGACGAGCTGACCAAG
10
AACCAGGT GTCCCTGACCT GT CTGGTGAAGGGECT TCTACCCCAGCGACATCGC

SEQ ID NO: 65

ACTAGTCACCGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGG
CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGT
GAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAG
CCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC
ATCTGCAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGA
GCCCAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAGC
TGCTGGGCGGACCCGACGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTG
ATGATCAGCCGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTC

105



10

15

20

25

30

CGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCC
CCTGTGCTGGACAGCGACGECAGCTTCTTCCTGTACAGCAAGCT GACCGT GEA
WE2REGOETEEGT GGCAGCAGEGCAACGT GT TCAGCT GCAGCGT GATEOAEPACR/059900

GOOCT GCACAACCACT ACACCCAGAAGAGOCT GAGOCT GT COOCOGGCAAGTG
CQECRTEAEGE Fed COACKAREAC [GECTGAACGGCAARGARTACAAGTGCA
AGETYACSARIAAREL YEBGHHIEASYENSCAIAAGAC OXYTOABLCAAGGCC
A@%C%CCCAGGGAACCCCAgggI'GTACACCgPérCS:E%EAC\E:NF%LCRCS(%&SBR%G
AGEVMIXCORAGAREEREBY EPYYREAIO MSFEFE SFEAUEL AESREPAECEC

e
AGREELATREHPERYPOISWNISKPA PABPATIERAVE BASAOP AT TAASSAGA

AGACCACCCCCCCTGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAG

Y1 CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL L GGPDVFL EPPKPKD
CHpACCGTGGACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCG

T@Afé&ﬁ@@ﬂé&éb@*@@REwﬂ@@ﬂbﬁl@ﬁb@bﬂéﬁﬂ@ﬂﬁﬁb%@ﬁé@@%@#@c
NCKEYKCKVSNKAL PAPEEKTI SKAKGQPREPQVYTLPPSRDEL TK

cqgag AAG
VSLTCLVKG:YPSDI AVEVWESNGQPENNYKTTPPVL DSDGSFFL YSKLTVDKSR
WQ  QGNVFSCSVVHEALHNHYTQKSLSLSPGK  SEQ | D NO. 69
ATGGGCTGGT CCTGCAT CATCCTGT TTCTGGT GGOCACCGOCACCGECGT GCA

SF@&&QC&?CGTGATGACCCAGAGCCCCCTGAGCCTGCCCGTGACCCCTG@C
GAGCCCGCQAGOATQAGCTGOAGAAGOAGCQAGAGOATCGTCQAGAGCAACG

Y@@%ﬁﬁ@%ﬂ%&ﬁwﬁwﬁmsp

GR'GCCCT GCAGAGOGGECAACAGOCAGGAGAGCGT GACCGAGCAGGACAGCAAG
GACTCCACCT ACAGCCT GAGCAGCACCCT GACCCTGAGCAAGGOCGACTACGA
GAAGCACAAGGT GTACGOCT GTGAGGT GACCCACCAGGGOCT GTCCAGOOCC
GTGACCAAGAGCTTCAACCGGGGOGAGTGCTGA 10 Seq |D NG 70

ATGCEECTGGTCCTGCATCATCCTGI TTCTGGT GGCCACCGCCACCGGECGT GCA
SEQ ID NO: 67

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCA
CAGCCAGGTGCAGCTGGTGCAGAGCGGAGCCGAGGTGAAGAAGCCTGGCGCC
AGCGTCAAGGTGTCCTGCAAGGCCAGCGGCTACACCTTCACCGACTACTACAT
GAACTGGGTGCGGCAGGCCCCAGGCCAGGGACTGGAATGGATGGGCAACATC
AACCCCAACAACGGCGGCACCAACTACAACCAGAAGTTCAAGGACCGGGTCAC
CATGACCACCGACACCAGCACCAGCACCGCCTACATGGAACTGCGGAGCCTGA
GAAGCGACGACACCGCCGTGTACTACTGCGCCCGGTGGATCCTGTACTACGGC
CGGTCCAAGTGGTACTTCGACGTGTGGGGCAGGGGCACACTAGTCACCGTGAG
CAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCGAGCCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGACCTCCGGCGTGCA
CACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTG
GTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAACGTGAA
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CAGCCAGGT GCAGCTGGT GCAGAGCGEGAGCCGAGGT GAAGAAGCCTGECECC
AGCGT CAAGGT GT CCTGCAAGGCCAGCGGECTACACCT TCACCGACTACTACAT
W@ 2009/016164 PCT/EP2008/059900

GAACT GGGT GOGGECAGGOCOCAGECCAGGGACT CGAAT GGATGGGCAACATC
C AN CRACARS AL A A CCRAC TN R AARST R EACEASOARICALSC

GW@WW&@WW&AC
CACCGCCGT GTACTACT GCGCCCAGT GCGATCCT GTACTACGRC

CQ@ﬁﬁ@E@&ﬁ%ﬁ%ﬁ&ﬁﬁﬁﬁ@ﬁﬁéﬁ@ﬁﬁﬁﬁ@%@é@&@&§ﬁ@ﬁ?ﬁ@fﬁﬁ@@éGG

ACOCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGG
CAGCGCCAGCACCAAGGECCCCAGOGT GTTCCOOCT GGCCOCCAGCAGCAAG

TR A A e SR A GRS PRI T OST ARK REFACPIEE AAC

CEEEAAEAET FACRETREAATAS A P RCH B ETCAECACCEIBT EACCGT
CAOCT TQUCOCCCCT GCT CCAGAGCACCOROC T T ACACCCT CAGLAGCETG

BACEFGAACA

AGSCCCTGCCTGCCCCCGAGGAAAAGACCATCAGCAAGGCCAAGGGCCAGCC
CCAAGGT GGACAAGAAGGT GCAGCCCAAGACCTGI G
T BEFARARRERAAC

AKSCAGEEETECTUTOAL X CHONSETCINEEECATCTACE LENGCOCAEHISG C
GGTGACCT GTGT GGT GGT GGAT GT GAGCCACGAGGACCCT GAGGT G

COOCGA
CRHEPREARETTACST BT L AFEEACTELACAAFCLOAAGI A Nee e CC

CEHIGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGA
CAGEGAGGAGCAGT ACAACAGCACCT ACCEEGT GGT GT CCGT GCTGACCGT G

C%ﬁ%ﬁﬁ@é&ﬁi@@@é@ﬁéQ@%ﬁéAﬁ@E@Eﬁ&ﬁ@@ﬁ%ﬁﬁﬁé@ﬂﬁﬁiﬁ@&ﬁ@AG

SRSV T

GAGAGCCCCAGGTGTACACCCTGCCCCCT AGCAGAC—IATGAGCT GACCAAGAAC
A CAGGTGTCCCT GACCT GCCT GGT GAAGGGCT TCTACCCCAGCGACAT CGCCGT

35

GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACT ACAAGACCACCCCeCCT

GI'GCTGGACAGCGATGECAGCTTCTTCCTGTACAGCAAGCT GACCGT GGACAA
SE%W% GCAGGGECAACGT GTTCAGCTGCTCCGT GATGCACGAGECC

2009/ 016164 PCT/ EP2008/ 059900

CTGCACAATCACTACACCCAGAAGAGCCT GAGCCT GI'CCCCTGECAAGTGATG

MBWSKIILIFDVADATBYHSRVQ LVQSGAEVKKPGASVKVSCKAS GYTFTDYYMNW
. ACH

AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPDVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPEEKTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 69

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCA
CAGCGACATCGTGATGACCCAGAGCCCCCTGAGCCTGCCCGTGACCCCTGGC
GAGCCCGCCAGCATCAGCTGCAGAAGCAGCCAGAGCATCGTCCAGAGCAACG
GCGACACCTACCTGGAATGGTATCTGCAGAAGCCCGGCCAGTCCCCCCAGCTG
CTGATCTACAGAGTGAGCAACCGGTTCAGCGGCGTGCCCGACAGATTCAGCGG
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CGGCAACGGECGACACT AGCTACAACCAGAAGT TCAAGGGCAAGGCCACCCTGA

10

W@W@AAGA@A@A@ACC@CTAOAT@A&TGA@AMMM/OSWOO
CAGCGOCGT GTAT TACT GCGCCAGGAGCACCT ACTACGGOGGOGACT

C@ﬁﬁ@ﬁi@%ﬁ@&m& %@&&%@W@@AG

CACCAEBEEEXEAEOFACTE KEOCAOEIANEE

GOGGCACA

CACCTGOCCOOCCT GCCCT GOOCCOGAGCT GCT GEGAGGCCCCAGOGT G TC
GAGTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGA

GAAGTACKAGSXEYLE LT ONCTAEETI AOTOALNEBECOOTETEEAELL CC
GACCT GT GT GGT GGT GGAT GT GAGCCACGAGGACCCT GAGGT GAAGT TCAACT
C AR ARSI AR RIS AR

CCAAGCCCAGGGAGGA
GCAGTACAACAGCACCTACCGGGETGGT GTCCGT GCTGACCGT GCTGCACCAGG
ATBq&gﬂﬁ¥ﬁﬁﬁfiﬁﬁﬁfﬁﬁﬁACAAcﬁGWAAGEWGﬁCCAACAAGEfIITGIIT

Sﬁ@ :

GCCCCTATCGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCA

I N SR T o

FRCH C PCERGASCC
A@%TWJ%@@WW@?@@%@A@%AT

GMW@W@%@@%&W@Q&WTC
CACUIRETRINCCRBAGTHACABBBACCBAGTEAC

%i%ﬁ%&&%%?&é&%%ﬁ%? TG

GARBBGATGAX

C%r%ﬁﬁﬁ&&@é%%&%@%&&’%&&%%@&& APTTAICRE T
R RECARIAUACEROOG AR CRACTT COUCETARCEEIANTERETE

Ad@RC@@G@Qﬁ%@@@h@%@.ﬁﬁéém@é@@@@mGTGAAGGACTACTTCC
e EL

GW%@EM%W%%%GAA

CCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTG
ACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCC
CAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAAC
CCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCC
CAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTG
CTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAA
GGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCA
GAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAAC
CAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCeCCT
GTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAA
GAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCC
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5

ACAGCCGCCCT GEECT GCCT GGT GAAGGACT ACT TCCCCGAGCCCGT GACCGT
W@2B0 (VA CAGCCGAGCCCT GACCT CCGEECGT GCACACCT TCCOBIZERINB/059900

CTGCAGAGCAGCGGECCT GTACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCA
CTEDACAATCRCARCAAGR AL AIBACTBTANET CRATCACATBELALEABATG
A ACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT GCGACAAGACCCACACCTG
10
CCCCCCCTGCCCTGCCCCT GAGCT GCTGEECCGACCCGACGTGI TCCTGTTCC
CCCCCAAGCCCAAGGACACCCT GATGAT CAGCCGGACCCCCGAGGT GACCTGC
s CGTGAGCCACGAGGACCCT GAGGT GAAGT TCAATTGGTACGT

GGAGGT GCACAACGCCAAGACCAAGCCCCGEEGAGGAACAGTAC
AACAGCACCTACCGEGTGGT GI CCGT GCTGACCGT GCTGCACCAGGACT GECT

CASGTGCAGCTGCAGCAGCCTGGAGCCGAGCTGGTGAAGCCCGGCGCCAGCG
GAATACAAGT GCAAGGT GT CCAACAAGGCCCT GCCT GCCCCCG

GAACGGCAAA
TOREBNABACERPCAGS A
GEBCCAACGEXEAXT CCCREPLCBATEINLBAGHIZMBCHICAGCTAGSTAT CC

R A A A A AR AR B R B RGN oA

CQ@CCGACAAGAGCAGCAGCACCGCCTACATGCAGCTGAGCAGCCTGACCAG
7 v . Q or . R Y

Gmmmmemgmmmmmmmcc

Gé@EE?8&99ﬁ%ﬁ8Eﬁ@&5%EﬁEﬁEﬁ&&%ﬁ&i&ﬁ%ﬁﬁS&Eﬂ%ﬁw@ﬁ8881GC

C AR GEACENIABCCECTIMERTITTS ACARCACC

Aé%iﬁEA@@@Réé¥5EKEﬁ@@Q%é%$6@A@@EE%K%X@E*E?@KER%%%&%CA
CT GARGAGCGECACCOOCAGOGT GGT GT GT CTGCT GAACAACTT CTACCCOOG

CASAABEL AL AT CERACSISSABRATEEIG LCACKE IS AREREE TTC
Cf@WTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCQGAACCCCCGAGGT
{ A X

RN RS A TACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGG
ATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCT
GCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCA
GGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCC
TGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAG
CGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGC
AGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCAC
TACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGTGA

SEQID NO: 72
CAGGTACAACTGCAGCAGCCTGGGGCTGAGCTGGTGAAGCCTGGGGCCTCAG
TGAAGATGTCCTGCAAGGCTTCTGGCTACACATTTACCAGTTACAATATGCACTG
GGTAAAACAGACACCTGGTCGGGGCCTGGAATGGATTGGAGCTATTTATCCCG

GAAATGGTGATACTTCCTACAATCAGAAGTTCAAAGGCAAGGCCACATTGACTG
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WD 2009/ 016164 PCT/ EP2008/ 059900 SEQ ID NO. 74

QVQL QRPGAEL VKPGASVKMSCKASGYTFTSYNMHW/KQTPGRGLEW GAl YPG
W®»2009/016164 PCT/EP2008/059900

NGDTSYNQKFKGKATL TADKSSSTAYMQL SSLTSEDSAVYYCARSTYYGGEDWYF

CAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGACATCTGAG
AR BBy AT AT S ARGR T EERE T AT RCSEOEBTRAC T PAC

TTERATSN T CEAEIEHE S ST MTEESACT GTBAGOAGEOSITHGIAGTAA
O AR R PR LG S R PR kAR A AP AR ASRARASSS
AGAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAGCCCGTGACCGT
G{@WXW&@HM%W@M@HMG
CEAPI ER A HKEPRESOM N PPRBEE FRIGNBLFEL FRECPSES AT REA

GSAGCCTGGGCACCCAGACCTACATCTGCAACGTGAACCACAAGCCCAGCAAC

AN RS S DRI E SRR A S

CCRCL QAP GAEL IFCASURIBGUREY TEESABBRUR FHAGET EW G IPGCC
CALBERAISECHACEACASCRTIATAR CROECBIIADCCECBABE AN TaC

CAEENCFTPRASASPREOSHHEAPSORS TS GERAT GAAHD APPEPBRVRET
GGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAACAGTAC

MERGERECTACCESET 6 e TeRtrECrEAEE e T ECRECREENT S e

GASTBK CARBIZKIPANTAA GREDXAGESTRKFRICAA VA SBTREB O TBONVDISIBEIRC G

ARG A A B R R0 CR T A BRRRARSHAGETRTA

CACCCTGCCCCCCTCCCGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCT
GP@PSN EERERRGUEEPRETRY CERBEERE ATO R e IKG EBA SAEYEAC

GCeLPARPaETPPHABSDEIAAYSA TSRS STRAAMAG G HES
GEAGBIrSLPPEES TG A CASE AAG DO ACE GTGGACAAGAGCCGGTGGCAGCAG

oG RE T A EEN S TR R R ETERRERACEA ihc

CCAMBRSGEGCEETSYSET CIRVEAEINFGETERAQAMEBNPPTFGGEGTKLEI KRTVAA
PS 30
VFI FPPSDEQL KSGT ASVVCL L NNFYPREAKVQVMKVDNAL QSGNSQESVTECQDS
SEQ IDPYZBSSTL TL SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC  SEQ
D 77 35

VPLLLLLPLLWAGALAGVRTEDL PKAWFLEP RVLEKDSVTLK YSPED
CAPATCGTCCTGAGCCAGAGCCCCGCCATTCTGAGCGCCAGCCCCGGCGAGA

AT TEEENESGASSISSAGGREEMNIINIGSEXBCCNMEAICEAPNCCEXBTGWITC

AR ABGS G B REAS T AT RAAGC AR TA KRB CSORTARRST
CE&SCTYFCREGVEEERVSITSAGNG TT TAGL S H B35 ERPAGIIHHEENERAIGHIH. AC
TéééTGACCATCAGCAGGGTGGAGGCAGAGGACGCCGCCACCTACTACTGCCA
GCAGTGGACCAGCAACCCCCCAACCTTCGGCGGCGGCACAAAGCTGGAGATCCA
AGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAG
CTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCG
GGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGCAACAGC
CAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCA

GCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGT
GAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGG

GCGAGTGCTGA
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WD 2009/ 016164 PCT/ EP2008/ 059900 SEQ ID: 78
VPLLLLLPLLWAGALAGVRTEDL PKAWFLEPQAWYRVLEKDSVTLKCQGAYSPED
WN2008/016164 PCT/EP2008/059900
STQANFHNESL| SSQASSYFI DAATVDDSGEYRCQTNLSTLSDPVQLEVHI GALL

SE@W@EE | HL RCHSVIKNTAL HKVTYL QNGKGRKYFHHNSDFY! PKATLKDS
CROL FGSKNVSSETVNI Tl TQGLAVSTI SSFFPPGYQHHHHHHHHHH.
112 WD 2009/ 016164 PCT/ EP2008/ 059900 CLAI NS 1) An
%Ebéﬁ@’oﬂw@%@\h&ﬂ?ggﬁﬁbn ‘E'ﬁ*gvﬂimmal Qbﬁ‘%dﬂ&Eé\MGAlYPG

rrse an |1 mMmuno eav n const

NG@E@BNQKEKG&%&T@M SETATYI Rl EéSA\h\éY%RSTWﬁG@IDWYFN
VWG%dFLWQ@Sh@TR@PSVFP’M@'S@N@FQ@@%NDG@MEWICI@E‘WMWNS

AT EEAVE Os 8L Ve TS S sy RN kP8 Pwprcver
KSQCDh H(THU@P PC PAPELQGG Pl\VFOFR BKP KBgowlig RTREMIT GWEVBVOHEDPE Y

i £
B e P e ST e TR R CRREFLPKE BV onica,
PARRKN B AKEARPREREY LERGRD MKQW&LT@Q{ K& YIRS HAY BYWBNG
QFbll*—f‘Nﬂ?Kﬁ'?ﬁIs{/LIgSB@%f?'.?gﬁngKﬁ N‘?/'F"s% MHEALHNHYTOKS
cosyl ation profi at t ratio ucose

%@%e is 0.8:3 10 or less so that sai d antlbody or
anti gen binding fragnent has an enhanced effector

Efacﬁﬂf ion_in conparison with an equival ent antibody or
S é‘ inding fragment with an inmunogl obulin heavy
chain constant region |acking said nutations and

Q%Eﬁb%t | oWN%@%%§§K§§%VTH:$SY!EI§AI—é/}/\é&pﬁP@%(%I%SHPGAIYPG

pr epar a ereint
NG EBPNOKFKEKAT&ITADKSS STAYM QLSS LT I' DIANR CARRT Y PGEGDWYFN

V\)VERG%LV?rX/s&%TR@PWA%@@@T@G@mﬁafeél_\ﬂtmﬁp E‘ﬁ'ﬁ%\ﬂms

actor rec -1R

G%ﬁ%ﬁ%‘h%%@l—‘éﬁ'—%&\éﬁé%%hGT@T’é'Q/blh\é}“éKPSNiﬁ DKKVEP
KSERNYHTORPOPARPESL BGPDVFEgPPRPKD TUMISREREVTOWMVYVDYSHEOPEY

<Ay Y BBV AR R e BRI T Dr BB RE PgrveniaL
PAI?EEK'_[I@@KG@PREEMWTI’LFER&I?DEt‘ﬁﬁ‘&@‘dSLB@L%IKGEYBBDiANEWESN
G@E%Qﬁ'\(&ib%ﬁ%om F #@KE?VBE%%E{W%@%‘W?ESC%WWHE&%NQ?TQK

rom | east one
SL&d®5t&ENRt heavy chain domain fromlgGl. 30

SEQ ID NO: 76

QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGV
PVRFSGSGSGTSYSLTISRVEAEDAATYYCQQWTSNPPTFGGGTKLEIKRTVAAPS
VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID: 77

MPLLLLLPLLWAGALAGMRTEDLPKAVVFLEPQWYRVLEKDSVTLKCQGAYSPEDN

STQWFHNESLISSQASSYFIDAATVDDSGEYRCQTNLSTLSDPVQLEVHIGWLLLQA

PRWVFKEEDPIHLRCHSWKNTALHKVTYLQNGKGRKYFHHNSDFYIPKATLKDSGS
YFCRGLVGSKNVSSETVNITITQGLAVSTISSFFPPGYQHHHHHHHHHH.
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7) The anti body preparation of claim5 or claim®6

wherein at | east one of the CH2 domains is fromlgGl
warwIshasei n said nutations are in positions 2BCI/EPZH08/059900

332 of 1gGl. 35 8) The anti body preparation of claim

7 wherein the nmutations are S239D and 1332E. 113 WD
S%$B%/ 16164 PCT/ EP2008/ 059900 9) The anti body

)aration of clains 7 or 8 wherein the heavy chain
constant region of the antibody or antigen binding

t anti di 1
M%%%@E“&ﬁ&@%%%%?%%gp%P%%@%W@H%W@ﬁ%r%E’EDN
STRFEHESHASRABRY FDARTIEIDSCEYRCRRALEALBBBYRLEVHIGWLLLOA

PFﬁNQPREEDﬁﬂH‘LF@éHQWI\P@ﬂ_HP{VWL@Jl\][@?(%RkVFEiPIbN@WPIQATD@SGS

eay ain nstant region o e anti r

e A G et e R e T
N- gl ycosi de linked sugar chain, which has reduced
fucose |l evels when conpared to the levels of fucose
found in the equivalent wild type heavy chai n constant
region. 12) The anti body preparation of claim1l
wherein the ratio of fucose to nmannose in the total
N-gl ycosi de |inked sugar chain is at least 0.5:3. 15
13) The anti body preparation of clains 11 or 12
wherein the N-glycoside |inked sugar chain does not
contai n bound fucose. 14) The anti body preparation
according to any one of clainms 1 to 13 wherein the 20
anti body or antigen binding fragnent thereof is
humani sed or chimaeric. 15) The anti body preparation
according to any one of clainms 1 to 14 wherein the
anti body or antigen binding fragnent thereof
additionally binds primate 1G--1 R 25 16) The
anti body preparation according to any preceding claim
wherein the antibody is nonoclonal. 17) A nmethod of
produci ng the anti body preparation according to any
preceding claimconprising expressing in a cell |ine
an anti body or antigen binding fragnment 30 thereof
whi ch has been adapted to regul ate the presence or
absence of binding of fucose to an N-glycoside |inked
sugar chain which binds to the inmunol ogically
functional nolecule. 18) The nethod of claim 16
wherein the cell line is a manmmalian cell line. 35
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19) The nmethod of claim 17 wherein the cell line is a
CHO cell line. 114 WD 2009/016164 PCT/ EP2008/ 059900

w@oyoALaret hod according to any one of clains 1FET/BP2008/059900

wherein said anti body or antigen binding fragnent
Cli'f¥Peof is secreted by said host cell into a culture
medi a. 21) A nethod according to claim20 wherein said

1)?nt | Aroshtibedly Qiébb@?ﬁn bitmlﬂghﬂ@% argtlst{?H%@Wﬁh ddh@’ri@_@{aﬂi S

) ur e o at | eas 0 Qr W
impiepaspuPH eaky Ghaih GpFtiarTogen drenBeaT B e Fadhe s fasseor
wtﬁ&ﬂér@lllﬂkélﬂtoséﬁlhmtfrfog%bﬁlm hetv§ chBielicanstdr)redion Whereln said
ImBF@rnaceutlcal conp03|t|on COH&HISIng n anti

palPBYindieaxy ebriicArStaRt segAy CYHErsn ”ft'?fb%ltée

anﬂﬁfhﬁ?rmﬂgémﬁlﬂdhg mbin)énat@ﬁ@mmwues@?éhmtﬁrdy ol@aﬁg%h tf‘ndmg

| 0 e conmpositl on accor |ng 0
fra@ﬂbﬁ”ﬁ?%%%é@e?‘ﬂgﬁp tog Qrﬁ‘%”l %‘QPF E&CFPE?ﬁéni? Yhegursaid) A
imARinBgidb@Iin Hdﬁ@ﬁlbhéll cBndMLHTREgI PR S rﬁﬁ\ttb’ltqe@’fliﬁ tlat @bgdz Mésitidns and

canc |1 C S e Sstep
haﬁ&%aitﬁéem@w’ay at'cffh%ﬁoéﬁé *?E‘élt %3‘? ra¥e %fcft’?‘?ﬁ@ tamﬁmw%ws 0.8:3
orld¥e sanhatardyantiBb@per Aitigem bmfjln@fﬁlgménﬁhé@ariénr@nced effector
osi tion, of aim23 ord|

co
f“r&qt'gﬁm FANRAEPR M Hl‘taﬂé?qﬁﬁ(?‘eéh%”tlbg P'F‘F'”t@?l% "‘tgn elﬂ”é%{‘éf""th

anamnfiogloBQin2edavil chgih %@dstéﬁt&@%dh Ngking séldahiitaBsh sl fiefed
t he pati en@ﬁi s afflicted with prostate cancer. 27)

9IIGO8YIBYONRIOUWRt | body preparation according to any one of
claims 1 to 16 in the 25 manufacture of a nedi carrent

for the t t ment I.sease or sor er el ect
2)frorﬁtﬁer?é‘t'é POUYCRYR ?%?f‘ﬁ@ Wh‘?rﬁt-? HrPeS °r s
selyceaistont FEEER, EBFRS HER -2 o MEReB, Iung cancer or

nmyel oma. 28) An anti body preparation according to any

one of clains 1 to 16 wherein the 30 antibody or

3)ant imrariﬂbmv prepirafgnerdlaitnewBekintae gfath $&R3ortrB&eptor is

hu?ncatnllg 1yRof IG—-1 R 115

4) The antibody preparation of claims 1 to 3 wherein the heavy chain constant

region is derived from the 1gG isotype.

5) The antibody preparation of claim 4 wherein the heavy chain constant region

is derived from 1gG1.

6) The antibody preparation of claim 4 wherein the heavy chain constant region
comprises at least one CH2 domain from IgG3 and at least one constant heavy chain

domain from IgG1.
7) The antibody preparation of claim 5 or claim 6 wherein at least one of the
CHZ2 domains is from IgG1 and wherein said mutations are in positions 239 and 332

of IgG1.

8) The antibody preparation of claim 7 wherein the mutations are S239D and
I332E.
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9) The antibody preparation of claims 7 or 8 wherein the heavy chain constant
region of the antibody or antigen binding fragment thereof has a further mutation in

position 330.

10) The antibody preparation of claim 9 wherein the 330 mutation is A330L.

1) The antibody preparation of any one of claims 1 to 10 wherein the heavy
chain constant region of the antibody or antigen binding fragment thereof, comprises
an N-glycoside linked sugar chain, which has reduced fucose levels when compared

to the levels of fucose found in the equivalent wild type heavy chain constant region.

12)  The antibody preparation of claim 11 wherein the ratio of fucose to mannose

in the total N-glycoside linked sugar chain is at least 0.5:3.

13)  The antibody preparation of claims 11 or 12 wherein the N-glycoside linked

sugar chain does not contain bound fucose.

14) The antibody preparation according to any one of claims 1 to 13 wherein the

antibody or antigen binding fragment thereof is humanised or chimaeric.

15)  The antibody preparation according to any one of claims 1 to 14 wherein the

antibody or antigen binding fragment thereof additionally binds primate IGF-1R.

16)  The antibody preparation according to any preceding claim, wherein the

antibody is monoclonal.

17) A method of producing the antibody preparation according to any preceding
claim comprising expressing in a cell line an antibody or antigen binding fragment
thereof which has been adapted to regulate the presence or absence of binding of
fucose to an N-glycoside linked sugar chain which binds to the immunologically
functional molecule.

18) The method of claim 16 wherein the cell line is a mammalian cell line.

19)  The method of claim 17 wherein the cell line is a CHO cell line.
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20) A method according to any one of claims 17-19 wherein said antibody or

antigen binding fragment thereof is secreted by said host cell into a culture media.

21) A method according to claim 20 wherein said antibody or antigen binding
fragment thereof is further purified to at least 95% or greater with respect to said

antibody or antigen binding fragment containing serum-free culture media.

22) A pharmaceutical composition comprising an antibody preparation according

to any one of claims 1 to 16 and a pharmaceutically acceptable carrier.

23) A kit-of-parts comprising the composition according to claim 22 together with

instructions for use.

24) A method of treating a human patient afflicted with cancer which method
comprises the step of administering a therapeutically effective amount of the antibody

preparation of claims 1 to 15 or composition of claim 23.

25) A method according to claim 24 wherein the patient is afflicted with breast

cancer.

26) A method according to claim 24 wherein the patient is afflicted with prostate

cancer.

27) Use of an antibody preparation according to any one of claims 1 to 16 in the
manufacture of a medicament for the treatment of a disease or disorder selected
from the group consisting of; rheumatoid arthritis, breast cancer, prostrate cancer,

lung cancer or myeloma.

28)  An antibody preparation according to any one of claims 1 to 16 wherein the

antibody or antigen binding fragment thereof neutralises the activity of IGF-1R.
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