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WD 2008/ 098917 PCT/ EP2008/ 051655 Novel Anti bodies The
present invention relates to antibodies and anti gen
whovdiossy1f ragnent s thereof that specifically bCTEP2008/051655
human I nsulin-like Gowh Factor Receptor (hlIGF-1 R).
i nvention al so concerns nethods of
Ntar)(gzﬁnﬁ%gtﬁ%{seases or disorders with said 5 anti bodi es
and antigen binding fragments thereof, pharnmaceuti cal
TeoRige8MtiN\ENEON Fdatps tosamigodias an@ﬁnﬁlg@@mlr@kngamgramts theneof

tﬂal %cﬁﬁalﬁf ﬁ%ﬁﬂ%% 1r{§.§fr§$f<e ol LR ﬁe@épto ﬁgufrfé

Backgr ound human 1 nsul 1 n-11ke rovvt
pﬁeé%@pfﬂ\@ﬂt%ﬁ@@ CRW @@thp@Oﬁtr@tmg:D@zaseﬁr or@@or@er&z with zpid

amtfbodiek )éﬁ@%hf@erhblﬁ‘(ﬂﬁ% fraGIRERE Herdbft PhafR%edipim (9)‘43rypofsf?io’;|§1 e

insulin receptor receptor i's activated
cQmRyisigssaid pribodieg gad poiggn b'vmi\sa:ﬁawwsﬁhﬁéew@@épwhods of
méhtifBctufd. gh affinity. The receptor is a disul phide

linked a(3 dinmer, denoted (a(3)2. The a-chain is

entirely extracellular whilst the (3-chain is

menbr ane- spanni ng and has both an 15 extracel |l ul ar
Balg@riundand an intracel | ul ar signalling domain.

Li gand- nediated receptor activation triggers

e s R e R e el S G e

2. Rnoxlnstadydoame kinase sexeptar alith 70Pehomology twethe frtselira}eceﬂtbd The

regt%ﬁlgp ig %{lvaget!oo FN ﬁng E%I—DF LC?F H hgcﬁ\} ﬁ'net{gg%)l{or with
highrrpifinltsatTed recrepeornma‘dsulpbfdebmbéd)gﬁ daierpmmm(scﬁutﬂie a<hain
is %ﬂtlﬂglyte(;cgrggﬁﬁj'la§ wh Igtgﬁ]éc'é%lﬁ%tlé n%rrléjneo as air é hag%rqh an

e)@lﬁ@@'ﬂ)arnd@m antlean infragelloBy leﬁaIIl&d;@m@a (ig@GBMediatedIeceptor

: -7 . .
550762l IR £l SRR R phic oo
klrF@esEbB@thwa% Ve)ilsbiZH=- B8R )s kriewntth dave ar esseatiblovlel is nofmal foetal
i A
cagker t{i@g@oynmb,qenﬁ@mhcat@ll@@) nm@rmpiomwal pathweagsesiich as
m%t(?déﬁleéis q n‘éﬁfmghw ;Brg:ec{lor@(r&n 8&9&5 grtegfgé\)ré’lj &e@lglvelly in

|ncrease tate
Bagergq etgd gy 9973&ndaerine, Z(?'Q}@SS%@)BMQSQOOMOQQ@%@QFS of

1ot7tt9 -grst7, l_a.%séh Gf‘é’ﬂ dszQ) Bt @%ér Y2R1 242000 169" RENEHS (2003)

ant’i - t unour I'n vitro an vivo (reviewe

Drl'-’ﬂNmﬁrPféﬁp%?F 16(82@(2@)31Drﬁmthar@@e¢her@ud§ of @geptor expression
ard Rhdvn to]{%&p 7e9@medz&§5 gaﬁétéﬁ* tun@%bes@?&ﬁé&eq@y Fhrandwala

I nvestl &ézz)é 156 Ior oaches 1 nc
et ﬁémo&)l) %eﬁYt i §-4¢3 ard mrqasefﬂ exels of fedigpng IGF-vRre
as%@éﬂed w;tﬂ%&(nrl&éa@é%k%f a@@dfi. deﬁroét'ate éé%@ﬁ@crﬁa‘ﬁ%@%r (1998)

nmunol | munot her . Xi ong et al
S%%Qz?%‘?%‘io) REEP)- Acad SC| u S A, 89(12):5356-60,
Burtrumet al. (2003)
Antagonists of the IGF-1R signalling pathway are known for their anti-tumour effects

in vitro and in vivo (reviewed in Hofmann et al. (2005) Drug Discov Today,
10(15):1041-7 and Zhang et al. (2004) Expert Opin Investig Drugs, 13(12):1569-77).
Approaches include neutralising antibodies (see Kull et al. (1983) J Biol Chem.,
258(10):6561-6 and Li et al, (1993) Cancer Immunol Immunother., 49(4-5):243-52,
Xiong et al. (1992) Proc Natl Acad Sci U S A., 89(12):5356-60, Burtrum et al. (2003)
Cancer Res., 63(24):8912-21, Cohen et al. (2005) Clin Cancer Res., 11(5):2063-73,
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Cancer Res., 63(24):8912-21, Cohen et al. (2005) din

Cancer Res., 11(5):2063-73, 1 WD 2008/098917
weFQnsaMR008/ 051655 Mal oney et al. (2003) CanckCT/ReRX08/051655

63(16):5073-83, Jackson-Booth et al. (2003) Horm Mt ab
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% g%g)ls Sﬁ@ﬂscogﬂgggg 5@%)“%@7%& sﬁér(gg ?@386&1 ﬁ\huuer etal,
1(99@1)9@9 J Gapdrn 7W‘ﬂ\)§§f -7, Doja@)et E23539’32}56ledmn258fﬂ091) 94-7,

snaemtét\ém ?gtcs. rge"sﬁgﬁf(sﬁzsé' (oto%%ﬁam n'éagrtn)élart\ taé‘tgad

USA., nol ecul e tyr05|
(H(asmt@éai ma%v FmCsNe(ﬂs%@d%erfeA @ﬂ (Ga12181-2hamy smabmtmule

ty%%ﬁtrerﬁﬂ%le .nt%&%‘ﬁs (se@l—(o]aﬂv)er $ﬁ§|5(2‘b§6?@|6cﬁﬁphém%d%9 2008,

&rotel ns (1 G-B - see erson et

1%14@ %Wf m@@n@@mmﬁ (IGBBR$ 3ye%§@kgr)son rzhalm997)
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or anti bodies wt nproved effector f'uncti on,

W&@A@&VES% useqom%t%a ApXevespisns emees fRiantibpaies wih

imprével @ col furelid, & eRERpMELith iKpRWRdIADA M 8nd@ bt cBatuhdtion.
particular it is known that the 15 heavy chain

t ant relonhsa ed sugar .chain, thi
ATHRG8Y St R ol i et o0 Bpar R B bk e
hddvaekaih y:ghslémsagl‘brﬁlﬁaﬁﬁ@lylcbsym&d Qtﬂgd’f&hamoﬂhls r’ﬁ@y be an N-

fucosyl ated. Met hods for sur eve
o e sk reai0a i RBF S PP AL ssAG A sy & may not
be2Qcbytated.popul ati on of anti bodi es, acid hydrolysis can
be used to renopve the nnnosaccharides of the

gl ycosyl ated sugar chain fromthe anti body and these
Metands foe meaberdirigeldvels bifueosyiatios aewelbkridbwanh abam kv iekample,

h f id
e RO NN T T
mcrmstacmndewa tha glyaosiaied sughr chaiv drooothe tantibddycarfddhese can

be;’léll?allgﬁ tmﬁlglgané 'eté%ltch Qo Jrﬂlﬂoggtzph amdoézu&%ls ﬁﬁy%ts%ghan%nno €

pul-ati on can
perio084rxesialid dﬁﬁil'mﬁﬁgr@ﬁsy 0}l ﬂﬁfﬁes@mceﬁe@etmm caqut them befcarried

f
o i B R P b B R B AR RSl 5 e o
marytoEEbSvBantlﬁpgwpeptﬂattolE caBitimeh beycaléulgptadi fi ed 6E11
chinmeric and 6E1 1 hunani sed anti bodies to
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5 human 1G--1 R as determned by ELISA In Figure 2A
the binding curve for HOLO was shifted to the right
wale@spedthe fact that the anti body was at ver yPCDRP2008/051655
concentration and could not be accurately quantified.
B}ﬁfd:ésQHﬁt%n@’thé"ﬁgértest he overall trend was simlar,
nal was ré&duced conpared to ot her assays.
gure.3_ Down-regul ati on of IGF-1 R receptor
Figgrel b\Rinting efcubfied owriog memgglenasbrntpdiesgodeimas 166r1Ras
d&@Hﬁﬁe@%&hL@#{ified 6E11 nurine nonocl onal antibody to
human Figure 4. Down-regulation of 1G-1 R
receptor_foll ow nq{, i ncubation of NCl-H838 cells for
Figpret< -5 4Birging ©f aiified ilrtd phieriiciand G B thummised @nkbegies to
hdr@'n GR1 ﬁla@%ﬁerﬁune@@%ms@ uhﬁﬂiglﬁ@zﬂf the %Frrding%dr@&%i?m[o

and I nsulin recep fol | ow i ncubat i on of
wagshiteq @rth%ﬂg'i#cﬂhlﬁéo Wetfﬁctﬁbﬁtd“e AEHROdy s aﬁ/%ﬂ&)‘% PO'FfEﬂﬁ‘Ifat'On

arkbcdut §&t tien@ el quaied 19 ég@reBQD Hl/r%tQ@é 8ieral trend was
fluorescent intensity for | evel s on

S”@‘F%fnme Wﬁﬁéedulcﬁ‘i’rﬁ%@ffeg 18iHET 23P¥hs fol | owi ng
i ncubation with HOLO at 4C and 37C. Figure 7:
Fibliret3 @oam regulbliarosfeSE eIR recapteniidwing icub&ionlof ETB#L\I’SN £4

cqlh ARy YT R AT P e R e PR Gl R

i sotype control. Figure 8: Inhibition of receptor
Figlme<ip Bomptragiletiornafdi Bt 1Edrebgptpuficlidwied imubativen of NCI-H838 cells

fogﬁé‘%cﬁépﬁc%s @k hmbgg%g"a.&%ﬁp@oﬁ‘éy%ﬂu 1509 Fgur e o

an exanp on of ‘re ep
phosphorylatlon nmedi ated by HL LO in conparison to
Figire 5 Bowo-reg@atiinnfi@F 1R resertasarahinexdarmpteptoffoldvéng

R R e SRR IRSRIGHSL e DR Ar y
tamgietiog burmamig&Ghows an exanple of the activity of
various purified nurine nonoclonal antibodies in the

F |(t§l§}%eh'isttég?5‘m%f- hb?t'ﬁ‘esé:éng h'ﬁeensﬂt}fol?’ IGBARMEVAdof E%mb%%@fand
he activity of HL LO i nﬁetltlon

lymghonytespapaisdions t@dicrw'mzmeiﬂm»s' Oldathki aeB e 6E11c.
Figure 12A-C. Conpetition ELISA to denonstrate the

Figlire 17t Hxstcsg‘rarﬁtuf ﬂuér@gice@Eﬂqier&uy fon mFﬂm@@é@madramo@Eelaad
chimeric or hunmani sed anti bodies to 1 nhibit

PP IR oBRIat G oRoRTD SEBR L Wi HOSREHE SRS §|qompﬁged to

araBdtypoeontroh Fi gure 13A: Binding of purified murine
nonocl onal anti bodies to reconbi nant cynonol gus

Figr;mg %q H\%iblit%?\_ojf rg\c):e%?or pﬁ(t)seprhrgryrl]a 1on rXed%t!a? ’ﬁy purified murine
monoclonal antibodies 6E11, 5G4 and 15D9,

Figure 9: shows an example of the inhibition of receptor phosphorylation mediated by

H1LO in comparison to the 6E11c.

Figure 10: shows an example of the inhibition of receptor phosphorylation mediated
by HOLO and HOLO IgG1m(AA) and H1LO and H10LO IgG1m(AA).

Figure 11A: shows an example of the activity of various purified murine monoclonal

antibodies in the competition ELISA.

Figure 11B: shows an example of the activity of H1LO in the competition ELISA in
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WO 0080989aT | son to the 6EL11 chinmera (6Ellc).

Fi gure 13B: Binding of purified humani sed nonocl ona

anti bodi es to reconbi nant cynonol gus macaque | G- 1R
FPOU/ER20081051655
I nsulin receptor binding ELI SA using purified nmurine

anti bodi es. Figure 15: Insulin receptor
Cﬂﬁ%ﬁ%hg@ﬁt& using purified humani sed anti bodi es
Figure 16: FACS assay to denonstrate that the

Figurei 128dCecompetdigniELESA redeDadnste® the ahitityrof petified 6Bl murine
mEh&él%r?al ol 6ET Qﬁn@ﬁé@ﬁ% £ ﬂ%ﬁ%%@rﬁt? di P@Io ihABit the binding of
odi'es recogni ze BUrUng car ¢l nona
IGRsHR e ceptar to ElSﬂ'éondF‘ieg'Hﬁ@"IBanﬂbA@S assay to denonstrate
that the anti bodi es recogni ze the MCF7 carci noma and
Flpérégl 3a Bi-‘rf@hrfgﬂff‘b'uﬂﬁléﬂ%n@@rﬂé mbh&Gendrb8tiHoRiel 6 recombinant

mmunohi st ochenmi stry on frozen ti ssue sanpl es of
CYNGSLaYS ArrFaAEe Hefi-1RAsssterminesd iyt ldSAusi ng puri fi ed
muri ne nonocl onal anti body 20 Fi gure 20:
Flbﬂﬂéwm@hB&fdﬂ@hﬂ%ﬁﬁécb’h@ﬁbﬁéé@&ﬁéhdd&@”ﬁwt%@ﬂ‘@é%"réémemant
t umour br east usi ng purif muri n
RO FAcaae [H5a5 Fralparon s Ml reerest Wry on
frozen tissue sanples of tunour breast sanples using
Figurei 14t e@ultlreceptbubinding €tl1SMdsi6d-pdrifielim@tnecmorpeeiapnal
a e% ti.bodi es. Figure 22: |mmunohi stochem stry on frozen
T 8? ti ssue sanples of tunmour breast 25 sanples
usi ng biotinylated HOLO anti body. Figure 23:
Figurei 15t tnsolin eept@Fbinding &L Aedsing plrified hatrianisedfan8i@lied SN
c4 cells inhibited by purified nmurine nonocl onal

| 0 : il t - i
Pl B EAES Ao el Ay e i oclellecod B Efloggs
tuQoseedi®e17 PCT/ EP2008/ 051655 purified HL LO
humani sed or 6E11 chi neri ¢ nonocl onal anti bodi es

Fi§lrdu7eF R84 -d5say férHelPr\c;anf?é‘ttefnatltrg:arlln%H@s @é&ﬁmze the NCI-H838

proliferation of 3T3/LISN c4 cells inhibitfed y
'U’ﬁﬁjﬁﬁrﬁ'ﬁeﬂ‘aﬁ'ﬂfﬁﬁwc@@dj”%r purified nurine 6E11 nonocl onal
anti bodies Figure 26: Inhibition of 1G--1 nediated

Fig&r 1 8Cy ACE @AY toRithdnisRste ThdtitE aniRaRk P8R)gnize the MCF7
anti bodi es _as det erm ned b}/ﬂpr opi di um i odi de st ai ni ng

CaGiRPR? 8O CytdIBER garciepggice! e Reversal of 1GF-1
nmedi ated protection from canptothecin i nduced

Figure poomhrﬁuﬂ'dmndi&hemﬁs%& areftdzen hzysmdnﬁmeédfﬂt&mgomcddmﬁial
- nmedi at e

ure . Revers
PraaeaRTPIAR YR i RE Ao ARl Bl o Hpopt o5: 5 1 1
A549 cells by selected anti bodi es.
Figure 20: Immunohistochemistry on frozen tissue samples of tumour breast samples

using purified murine monoclonal antibody

Figure 21: Immunohistochemistry on frozen tissue samples of tumour breast samples

using purified H1LO humanised and 6E11 chimeric monoclonal antibodies.

Figure 22: Immunohistochemistry on frozen tumour tissue samples of tumour breast

samples using biotinylated HOLO antibody.

Figure 23: Inhibition of IGF-I mediated proliferation of 3T3/LISN c4 cells inhibited by

purified murine monoclonal antibodies

Figure 24: Inhibition of IGF-I mediated proliferation of 3T3/LISN c4 cells inhibited by
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10 Figure 29: Absence of agonistic activity of

purified murine nonoclonal antibody in the presence
w@boosnesds? | i nki ng anti body. Figure 30: ActivitRCDEPIQR/B1655

anti body in differentiated pre-adi pocytes on the basal

pur?f\égll-ﬁ &%fhu@%%%%ﬁ%éﬁﬁ% ERMEAE %n%aelg&%%gééd ¢ control

AC ody on the
basal IeveI s of phosphor - AKT in A549 15 cells. _
FigLpi2 -8B 2Inpibition iof {Gof miadiatadi preliferation blodi s Sdircdredainhibited

by § rff'rle_d%,gh%%%%%g Pt IR 6%11%0ndcfo¥u§[<§nc§fbﬁd|§33/ LI SNc4

I gure: ivity of cross umani sed
anti bodi es on basal 1G-1 R receptor tphosphor yl ation
Figue P8: Inhibitien of IGH| padigted cell CQ‘@'”GP@@P@ iegmigng yepgcieral

arh%ﬁl"éb%@@e%ﬂﬂr@@@y‘?ﬁo&(ﬂuhh@dl@é Qtlalnfrf‘gré{d R &frorithy. H929

s in the absénce of ligand stinulation. Figure
35 Inhibition of 3T3/LISN c4 tunour grow h in nude
Fighee Bier/%ww@ IGF Japadiated PrgteiopEP sriRRieingAiR|induced

apuptdSROANCEILIgREECRS by hithihBieEN qquht:claﬁa/alnh&b\agm t unour

growth in nude mce follow ng treatnent wth 6E11

P oD Ever ROl OF medlespieqtbl Mol Sy o Bhein e

awpﬁdslsﬁlﬁlﬁsﬁrwlldﬁbméaediammamlsonaI anti bodi es. Figure
I nhi bition of Col 0205 tunour growth in nude nce

F'b@f'%pﬁx%% 5T BB st o T A o0 egrasrpegy n e
pr@Sendéi af etasedinkihg mpiiteydiyor bi ndi ng usi ng NCI - H838
cellls incubated with HOLO Figure 40: - 1 RIR

BRSBTSk 0
levielt Of PHagCARAK Tanempaerito aEﬁngagv,ﬂ eondrp] amtibely f er at i on of
NCI - H929 cells in the presence of 6E1 1 and HOLO

Figusis & ARty RSt msbavbrpfhe%faeéal|éoeﬁ§/ongoEmﬂ@Am in A549

serum Figure 43 : Dowiregul ation of in vivo
cqllp. LI SN/3T3 c4 cells following treatment with HOLO or
6E1 1.. 6 WD 2008/098917 PCT/ EP2008/ 051655 Bri ef

Fid@sel AEtWW‘oﬂ'fun‘iéh@seE%h@&dlesT@bbﬁsal IGRIFR ré&2 phs? phoShhdr1Stion

ybri doma vari abl e heavy and |ight chains.
levéls in 3T3/LISNc4 cells.

Figure:33 Activity of cross-linked humanised antibodies on basal IGF-1R receptor

phosphorylation levels in 3T3/LISn c4 cells.

Figure:34 Activity of humanised antibodies on the proliferation of NCI-H929 cells in

the absence of ligand stimulation.

Figure 35: Inhibition of 3T3/LISN c4 tumour growth in nude mice following treatment

with 6E11 monoclonal antibody

Figure 36: Inhibition of 3T3/LISN c4 tumour growth in nude mice following treatment

with 6E11 monoclonal antibody

Figure 37: Inhibition of 3T3/LISN c4 tumour growth in nude mice following treatment

with 6E11 and humanised monoclonal antibodies.

Figure 38: Inhibition of Colo205 tumour growth in nude mice following treatment with



Tabl e 2:1C50 values for selected anti bodies in
phosphorytl ati on assays. Table 2a:1C50 val ues for
W@ ed08089d7 ant i bodi es i n phosphorytl ati on assayBCT/EB2008/051655
Table 3: Kinetic data for nurine nonocl ona
4: Kinetic data for hunmani sed
Gﬁgaggﬁgﬂgﬁﬂaxﬁgﬁgdles Tabl e 5: Kinetic data for
humani sed nonocl onal anti bodi es both w | dtype and
Figiusead): édnatics offtgoeriosbinding esing N +-aH338r cetis immibated with HOLO
nmonocl onal anti bodies. 10 Table 7: Kinetic data for

‘PUF@IU $6H —Wﬁ@hé’(@@d MR %%E%Eahg %oﬁ; 15%%'39\51(1 ata

or anti-1G-1 R versus human a abl e
regompifnbNtH-8h3 elisipssinsbPE th éEza)@aMﬁQLo ERQA(A) ehtiksly.
Tabl e 10: Inhibition values for the 4000 RUs IG--1
Figurd £ @ronféfraﬁéreoflr\lm Nagg é’éub%@frie%eééfnc@ 'oPé'E’ﬂQar?J HOLO.
receptor to ligand. 15 Table 12: Sunmary of
t ochem anal sysi s of turnout tissue
F'W@r&a&ﬁ%m'”aﬁ%f’ Stg@“ty,&wm‘? NSE¥Myar i ous anti bodi es
i n AKT phosphoryl ati on assay. Table 14: Activity of
Figarel 43usD@wrireguatiozsof I GRARTInpA@S P LBNY/BES toBelRSBRYving FeMBent
W§1 8Q£§8 7, PCT/ EP2008/ 051655 Summary of Invention In
Hent the invention provi des an anti body or
antigen binding fragnent thereof which specifically
bi nds 1 G- 1R conprising CDR H3 of SEQ ID. NO 1 or a
vari ant thereof which contains 1 or 2 am no acid
substitutions in the CDRH3. 5 In one enbodi nent the
i nvention provides an anti body or antigen binding
fragnent thereof which specifically binds 1G-1 R
specifically hIG-1 R and neutralises the activity of
hl G--1 R, which conprises a heavy chain variable
domain conprising COR H3 of SEQ ID. NO 1 or
variants thereof in which one or two ami no acid
residues 10 within CDR H3 differ fromthe am no acid
residues in the corresponding position in SEQ |D.
NO. 1. Also provided is a nethod of producing an
anti body as described herein conprising expressing in
a cell line an antibody or antigen binding fragnment
thereof. 15 In another enbodi nment is provided a
kit-of-parts conprising the conposition described
herein together with instructions for use.
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Al so provided is a nethod of treating a human patient
afflicted with cancer which 20 nethod conprises the
w@@p/oggo1adm ni stering a therapeutically effecPCWEP2008/051655
anmount of the antibody preparation described herein.
BrB‘?ES‘é%nﬁﬁ‘or%ﬁﬁéﬁ' Blegn of Invention 25 The present
nven rovi es an antibody or antigen binding
f ragnment thereof whi ch specifically binds 1G—1 R,
Tabtsr 1: SEMHD) BOshofdhe bleidofriacribplehieadsarnd ght thans.l n one
enbodi nent of the present invention there is provided
t of which
TR TR 2 dt%eé‘“'bg*"%%ﬂ%“&but Elons®oie
activit 30 of hlIGF-1 whi ch conprises a heavy
Tableata| GPArveluss dorssiagiad ambewe%wmorspmwomaﬁwsu G-1 R
conprising CDR H3 of SEQ ID. NO 1 or variants

TablRes: §rhetictiatd ol MuBRE mdhoclbiél anfibddesaci d resi dues
within COR H3 differ fromthe am no acid residues in

e din tion in S ID. NO 1. 35 1In
Tabjict: i R BT EHESHMeSEe ™ AUEEISSn ¢ hese
differences in amno acid residues 8 WO 2008/ 098917
TaBET3: KR#0i0@iaBbbbbimarised monsssnsabihtibddisboth Wildtymnand | n
dngﬁP ?r enbodi nent of the invention there is provided
t5 body or antigen binding fragnent thereof which
specifically binds IG--1 R and conprises a CORH3 5
Tabtei & tKinedicaatedfior burham$ed mengwenst actibogies. forth in SEQ I D
NO 1 in which one or two residues within said CDRH3 of
' i | in the
Tag%lrfrj'g@'ﬁ??ﬁ}ag%bgsrﬁ%rﬁ%%d'lqﬁh%[{]:%%l %ﬁtk%ki Si n position 7
and/or position 9 (where the first residue is
Taplesd: tinsttic datafpr anblGiheR &etsha hpman apdsyrrusF-IR. is in
position 14). 10 In a further enbodi nent of the

Tabrévgemm@rbﬁmne% fosthBr20viRl el |@m 1ankh&ody or antigen
bi ndi ng fragment thereof which specifically binds

R and c ris is a variant of
Tah? Osmmva@g%fprtﬁ?ﬁgpﬁg@édq%ﬁ € n which one or
resi dues within said CDORH3 of said variant

delefﬂe Neufralzatidrhef biedinglofeeceptdrtte ligaat.r espondi ng
position in SEQID NO 1 by a substitution of Rto S at

S{f | t
roBRSL Sl B RSB e B ol By
7 and K to R at position 9. In another enbodi nent of
Tablee! 3 Avtivity ioh maridus restibedigs iovikderhasnherpliatioassayr  ant i gen
bi ndi ng fragnent thereof further conpri sing one or

Tamrﬁl Qf:tl\;ltg%f R%du V¥n as % OER rﬁ?ﬁg&g&%y%ﬂ |\|00th .

CDRLl as set out |n SEQ ID. NO 4, CDRL2 as set out
in SEQ ID. NO 5, and CDRL3 as
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35

set out in SEQ ID NO 6. In one enbodi nent of the
invention there is provided an anti body or antigen
wheodiossy17 25 fragment thereof wherein CDR Hl, PRI/EPZHO$AB1655
and CDR L1 and L3 are from6EL 1 and CDR L2 is from
.enbodi nent of the present invention one or
Su?rnorpgryé)?hﬁ/%gtl% s of the antibody or antigen binding
fragnent thereof nay conprise variants of the CDR s
Inoee embodimer8(h¢ myesayuproridss lansirditiodbow entigéadiindisg fragment
r S
T Which pPETREA BrBRTcEiIR KhBIRCBR 8 of 8B HSNO: 1 or 2
vaoemtrtwpofrwmldg cyaing il on 2iamindhacid sebgidutioss in tbe &DRISlch
substitutions in amno acid residues may be
conservative substitutions, for exanple, substituting
In gRR empPadigIsRbednv@Rtion PrYidgs pBRNERPCY| o @nfigan Weding fragment

th&)égfrmaob;béc.f@m|mn@§|lc¢ 1R Odpeiviadp G B URSIAd AtutRlses the
Leucine with Valine, or Isoleucine. 35 1In a further

aciviy il Rowhich somateasta kepw IcBaiB vagae domaEdomprising CDR

HPGHIERAD. RO; Al vaedhts R MWAERBAEBT twol kRS Bcid residues
WICO’{%)l Si ngﬁCDRHS and further conprises one or nore_ of

oo tscamippagiddeeiduasss the ¢REresgpding pesition in
sEgqoenoes. CORH2: SEQ ID. NO 2, CDRHL: SEQ |ID. NO
3, CDRL1: SEQ ID. NO 4, CDRL2: SEQ ID. NO 7, and
CDRL3: SEQ ID. NO 6. In yet a further enbodi nent of

Alédqﬁro{/lﬂe\!@ &té RBtHoD Erddﬁmﬁé QH 'aq%o@%s%bme%m Bbe&Ag
bi ndi ng fragnment "t her eof ngr|3|n

eXPr@lS?'ﬁ@ m @éﬂblmes%sar&lﬁedmr Ei‘ﬂS’EJé mdlngﬁn@gmnt EBWQ%}
sequences CDRH2: SEQ ID. NO 2, CDRHl: SEQ ID. NO
3, CDRL1: SEQ ID. NO 4, CDRL2: SEQ ID. NO 7, and

In eppther engpqgimen is REgvidgd @Heiralipg e ReMPBY NGriiecoptPostien

deS&MBed HERSIN %ef%@%ﬂﬁ%tr@&tloﬁs‘f@*ds@m thereof, each
variant CDR containing 1 or 2 amno acid
substitutions. 10 In one enbodi nent the anti body or

AlsbroGesd Ri Nehethdd for &sgggta ﬁmﬁére@éneaf amia,ednn.ﬂs@aker whlch
i nventi on corrprl

et foraes g SR NG P RESUICABLRTSFYR SR Of the

anBBddyleeyarfiorpddsicaisst mdrgidi ng fragnent thereof conprises
CDRH3 of SEQID NO 1 and CDR L2 of SEQ ID. NO 7. In

yet a further 15 enbodi nent the anti body or antigen

bi ndi ng fragnment thereof of the present invention

conpri ses of SEQ ID. NO 1 and CDR Hl of SEQ
Dqt@ggl%scr:y?tnogm'l_%gpglq_r? of SEQ ID. NO 7. In another

enbodi nent of the present invention there is provided
Thaprégeht inoehtioarprovides an antibody or antigen binding fragment thereof

which specifically binds IGF-1R, for example which specifically binds hiGF-1R.

In one embodiment of the present invention there is provided an antibody or antigen
binding fragment thereof which specifically binds hIGF-1R and neutralises the activity
of hIGF-1R, which comprises a heavy chain variable domain which specifically binds
IGF-1R comprising CDR H3 of SEQ. ID. NO: 1 or variants thereof in which one or
two amino acid residues within CDR H3 differ from the amino acid residues in the

corresponding position in SEQ. ID. NO: 1.

In one embodiment of the present invention these differences in amino acid residues
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20 antigen binding fragnment thereof according to the

i nvention described herein and further conprising the
wo edoBoomy CDR s: CDRHL: SEQ ID. NO 3 CDRH2PCBER2008/051655

ID. NO 2 25 CDRH3: SEQ ID. NO 1 CDRL1: SEQ 1D

2 NG 7 CDRL3: SEQ ID. NO 6 30
L

I'n"anot e invention there is
provi ded an antlbody or antigen binding fragment

YR Byt B B Pl e ancas DR SR

biathog ﬁagﬂnantahertebfewhlen‘smhlfmahu biofls tGre 1Rragd e@ninprisesen CDRMH3

B e v 8BRS RRed SRl ERM SEp g MR e Ty

resxdnps witleip said GI2RM§ ot seid Mamasnt diffletssfrato trad nesidlie $EQe | D.

' j o . 1D, .
ool Kb SR QovpiBbn A3 B e Pine s
resi@ue tsOpasitiond , W, gimti where/iDe 290 8¢ 089 V/isRCpo&ERAD08/ 051655

chain variable domain of SEQ ID. NO 11, or a heavy
chain variable domain of SEQ ID. NO 12 and a light

In@faithenembagivhent b thei investiorsE@re isproviad drBantiody ohawtigen
538 o505 o ey ol
wiblaisra vagienbeltee setience o6t fQHQN SER INGO: 16 whidh ané bgtwo
reglﬁéé mﬁn ¥ 6' 93 AP, rf?afnt SFts. %@Qes&@e inl the

anot I ment o I nventi on 'S provided
Coﬁﬁsp@&"& M'tI@éaN/§E§JH@| N\O 1\}£a’ra siiistitutiomall R t@$ ahposition 7, or by

a é\mshtl?l%iﬁ/ ofR Wﬁ'a??@é]tloﬂ-:& or 'B% NQubdtfutiont$PR BS%% ‘f%ﬂﬂ%ﬁl and K

or exanpl conpri ses
tOanFEEWPﬂ9another embodi ment of the present invention
there is provided an antibody or antigen binding
fragment thereof conprising COR s according to the
|aﬁ9%ﬁ't ProRodigentcefitireinvendioaithere it PREEeY 2o ANtihagtytor @ntigan

b.mg @éﬁrﬁerw@émumesﬁhbngng Bnd BﬁmeéV&rﬂ'i Rﬂowﬂ Sehidrds
P

ein, wherein the anti or antig
C'?'?'aéﬁﬁﬁ?t Q%é}%’é@ 105 NQit2, Cﬁm@t oy?lmﬁﬁ@ IPeN 3, CDRL1

as(?s\éﬂ@mr'\ ge®). () oW IdSRIDAKSES off in SERADARE) 50£nol"(9'ERDS as

I n another_enbodi ment of the present invention
sehputimd & 87 NP8 gen binding fragment thereof
descri bed herein additionally binds primate G- 1 R

for e | e
In one emboglpnent of the invention there is provided an antibody or antigen binding

fragment thereof wherein CDR H1, H2 and H3 and CDR L1 and L3 are from 6E11
and CDR L2 is from 9C7.

In one embodiment of the present invention one or more of the CDR’s of the antibody
or antigen binding fragment thereof may comprise variants of the CDR’s set out in
the sequences listed above. Each variant CDR will comprise one or two amino acid
residues which differ from the amino acid residue in the corresponding position in the
sequence listed. Such substitutions in amino acid residues may be conservative
substitutions, for example, substituting one hydrophobic amino acid for an alternative

hydrophobic amino acid, for example substituting Leucine with Valine, or Isoleucine.

In 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
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cynonol gus nmacaque nonkey | G--1R. 20 I n anot her

enbodi nent of the present invention there is provided
waeooasedobody or  antigen binding fragnment thermf/Epzoos/osmss

conprising one or nore of the follow ng CDR s:

th€ RS ho Sehu eé%&%%?ﬂz ose) éB N d@mi’%s&oupcﬁa'%rigﬁlau

SH®.IDNYO: 3, CORREISER. IDeNCoidt andhCBR(B: $ER. IRONOY 6. 25
CDRL2 as set out in SEQ ID. NO 5 and CDRL3 as set
out in SEQ ID. NO 6 in the context of a human
In &eiaarbwﬁaelkembmdimerxtauﬂﬁieeinwtian therers wedded ac Bntiteoely ioc antigen
bufoﬂ%ed ﬁaf’ﬂ%%nt gleége eav %H?ﬁg'dﬂ‘ﬂvﬁaar Qédbﬁlﬂﬁergé ﬁrgo‘#é&s bRy S%b%”of
the Mo@DE?sque@Be@DRHZSBQQ ID.NGD: 2,-CORHT:HEQAD. E\l_@:épC_BRU
SE%S‘.tllt)bﬁEBY 4 3CDRLATERN . N@VVn&ogésﬁt_gerf%(EﬁB. ﬁg’/‘ﬁp'vﬂ%ﬂéihto}ée
in tThe framework regrons, or greater an 5% or
or grasapbthe tGNis 9By begepligearhpea varlirnh treBeef, eachgagantssDR han
0 dentity in the framework
coﬂél{?inogﬁ{ op2 Sﬁﬁ]r%r%uﬂa%bsg%goeﬁﬁ or sequence in SEQID NO
59 35 In one enbodi ment of the present invention the

In Rb3&itheht $Btan Q@dyrbr\éﬂ é}pﬂ)lﬁdln 9 BntGREmRb <§ﬁﬁe bRRent
TR R b et

Isted 1n n an accepto

inventiorhermypr Isleﬁzﬁ-‘riﬁ\ﬂﬁwf ﬁ&ﬂ HY hg@ e‘a@re,d CPRdm eb%leéhNQ y-Ina

R S50 g g o el e
COR194 obPEQre N1 antkkDBAd of SEQy il AN@r 7-tiRdat DBIhenr
entHoRM&Ht tHe@libo PP A BHh bFrMmbrfra‘gn‘Penf fh@F@%W@f tlﬁe p?&'eﬂf‘ﬁnvéQran

t he human accept or séquence”i n SEQ |
comprisgs, CBB Hhef IPDNRO! a5d GO HY % ﬁEIOoHD &Fot%@nﬁt@@R L2
of SEQURNAGS: have been denoted by Xaa's. In one

enbodi nent of the invention there is provided an

anti body or antigen binding fragnent thereof

In Sn%mér‘ &hﬁ&l@ﬁ' of tr?é‘?;‘/‘r%éﬁt Weht‘ibrﬁth@re‘ |§‘}Sﬁﬂ/¥de@ %ndaﬁﬁl%d)b&d
herein, or heavy chain or glﬂt chai n vari abl e

anpiganhinding fragmantiferesf @Q‘F@rqmrﬂ/t@ ¢ @He’&@é‘&eﬁﬁr&fdlr@r?f&a@? n

furfdR £ PridiR@trRIbiIl cbes:a half life of at least 5
days, or at |east days or at least 9 days in a

muri ne ani mal nodel. I n another enbodi nent of the
CW%@’EQHDVR@EBOH there is provided an anti body or
ant i n bj n@ fragrrent t hereof conprising CDR s
ChR% invention described herein, or heavy
CDRH:k 'SEH |gh|aon1vari abl e domai ns according to the
| nvegtl onDﬁ\? dﬁscri bed wherein the antibody further
Q@ohst ant regi on, which may be of

CDRL2: SEQ. ID. NO: 7
CDRL3: SEQ. ID. NO: 6

In another embodiment of the invention there is provided an antibody or antigen
binding fragment thereof which specifically binds IGF-1R and comprises CDR’s

which are variants of the sequences set forth above.

In another embodiment of the present invention there is provided an antibody or
antigen binding fragment thereof which specifically binds IGF-1R and comprises a
heavy chain variable domain of SEQ. ID. NO: 8 and a light chain variable domain of
SEQ. ID. NO: 9, or a heavy chain variable domain of SEQ. ID. NO: 10 and a light

10
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any isotype or subclass. In one enbodi nent the heavy

chain constant region is of the 1gGisotype, for
wex@spdsel1 gGl, 1g&x2, 1gG3, 1g&A or variants t heCEBP2008/051655

one enbodi nent the anti body is 1gGl. 20 In one

cr S By i o™ BB, 1 bt SRR e inade Pl Sea

IDhNOenzaaahd Ilgmmglnsvangbla dromam effBEQ.d0i NO: $80dr & Hesttvy tchain

ol AR SR BT BRAT £07 Ao Gl e R ol et e
NOxetd, pr & haavy dairstaaiablerdagiamofBEQ clonpiG: 96 aadraight etidiry

Vapla@g?g g|n %ﬁﬁg% Nﬁt on of 1g& or 1g+4 isotype or a

nstant Tegion. 25 Exanples of suitable
nodi fications are described in EP0307434. One exanpl e

In %ggﬁ HI %ﬁéocﬁrgg ??9215\?&% gﬁ'ﬁ‘?‘er X&%ﬁgénd;gn [s%ﬁa)tgouﬁgav@ chain

vadaige Idemammj@duammdydiommlemprsﬁkm NOn2n3E@nD tN{&rid arsSEQ
|Dﬁ\k9"1'5dgo‘? gQﬁm?l@tlﬂ&mISQQSé GRNgHNp Lo the invention

descr rern t € antibody is capable of at
| east some effector function for exanple wherein it is

In gﬁ@ggr: %gt%’c%di@?ﬁﬁg%eéém iRentiditefet Q;SL dvitied. alnrbn‘%BSd

_ li resent |nvent|on ere i's provi ed
antigen landlh@tragmeowbenegf eanriisingrisPRstaceergingrio dre Iamntlgen

B 4 R S 1460 e
degsrivegIherdinrvTereiGthaatiposy @mm\gssubmghrnmgnwnbfhesmls naD
mc!z\LgSB;;nrﬂéte @5' %E%g’gbg?rd WHHE PoRREY & (f:‘r%atg-f\&é') of hut@nV\O

0989 051655 am'™no aci
substituti ons in the CDRH3, for exanple an anti body

In %F?é'fﬁér‘ e?hﬁkgilrﬂent%? e @BSerlt ‘ﬁﬂ'bﬁtrbrptﬁe ARLbASBr B EINding

ragnent hereof which 1s Iinked to a const ant reglon

frasmemtﬁhgmgdwnbgd BereicadsifionalyrkitsRprimate ier - 1Rpforezamale

cySdbius MBS qUenonl¥PIGR.-1RCDRH3:  SEQ 1D NO 1, CDRLI:
SEQ "I'D. NO 4, L2: SEQ ID. NO 7 5 and CDRLSZ

SEQ ID. NO 6, and which further conprises a constant

In éﬁ&h&fbrﬁtgodlrggﬂ{ of YHe' SleleR tveh@ndiel ifl pforkRRd a'n%b&ﬂ;} &
pe or enhanced versions

9G4 wild t
antﬁ@ f@ﬁ%@ frﬁ@rafi?ntdhefteﬂ%coam%ﬁtonﬁrw@?ﬂr? shth?ﬁ@'%*ftg %BB;?
COHIST RS Q&%lﬁﬂ@é sfét ©QﬁﬁfSE'ﬂ rnl N®01 3CDRH2ta§|§bt 6&9’4 sEQorD
antl en bi nd |ng ment thereof ked a
o ST o sy SITIP! NBLS! CBBt s Spedin G - N3,

CEfFa_CZtﬁsét%GﬁlﬁtSEQ 9! Rot §And CWRU3Es skt But iIFSER. IDHEB:- 8 irtthe
HER- 3. For exanpl e whi ch specifically binds to HER-2 or

T §§éé‘i“ma8‘c§PP;?r BhiRgerie gntibody.
IGFlRor EGRF, for exanmple human IGF-1 R 15 In one

in Sgggg 61e8 cg‘tgc? g%?rgthve%];lorg nle rRJrrﬁaSn?s%td heg¥)? Qrtnalr? Oarlasble

domain comprises the CDR’s listed in SEQ ID NO: 1-3 within an acceptor antibody
framework having greater than 80% identity in the framework regions, or greater than
85%, or greater than 90%, or greater than 95%, or greater than 98%, or greater than
99% identity in the framework regions to the human acceptor sequence in SEQ ID

NO: 59
In one embodiment of the present invention the humanised light chain variable
domain comprises the CDR’s listed in SEQ ID NO: 4-6 within an acceptor antibody

framework having greater than 80% identity in the framework regions, or greater than

11
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domai n anti bodies with specificity for VEGF or EGFR

I n one enbodi nent of the present invention there is
w@e@siogkd an anti body or antigen bindi ng fragP@nEP2008/051655

t hereof according to the invention described herein

e el PO o Reon PRy S hESEE M e

ts heavy
Chal i constant T eqi ° oilgrea?erthan

y

9% tdegtity inbihedianewarlagaoims th e remeamaedptef §enteoce in SEQ ID

N tion. For exanple, wherein it has enhanced ADCC
or enhanced CDC or wherein it has both enhanced ADCC
and CDC effector function. Exanples of suitable

f1 oAt . . . .
n &P 10 0% 59 A3 SR HAROLAEE pelflom BLEL Kuf belenglyaave been
dea@ddy X2m's103: 4005- 4010 and US6737056, W2004063351

and W2004029207. I n one enbodi nent of the present
In bRY 8Rfob@henb6f e e RidtVthgieds erbvmh!ah%dmfé&@mfdnﬁbm binfling

heavy chain constant region or antigen birding
fragmeghidgteof Rempiging\RPRIF dosordingdedhe ipventionaiesgringgdienein, or
he@ANERANbr KfPO bR Vb &&ﬁﬁh§ b&@rc‘gb{ B e Svefionta&dcribd

exanple human 1G--1 R The antibody or antigen
hepgim g;gﬁ@?”f thgantbrdy hasradedlf lifgf &t deast b saycoratHgagl7 days or at
Ies3E@daPin NAuride SFimsRbaat s thereof in which one or two

amno acid residues within CDR H3 differ fromthe

am no acid residues in the correspondi ng position in
In gpether gimnbodigapntf HgPrespRd iNnveNtny thera s Afvifledanantieady o
anﬂ@élﬁ&iﬁdih? Fragment therebf édh@dristﬁ@&)@ﬂ%’%'a*é@&ﬁin?% tHThi&HiBn

bl ndi ng f.ragnent thereof has enhanced effector _ ,
depeitveinGreirAihareeetightghaln variggle. domains3eerisling todhe invention
dedttbebatherdn tddritigedy frthel dtindrisag BRBhsthMatgioh, WL fhay be of

specifically 35 binds | G--1 R conprising COR H3 of
angselyPeSY SNE%/'aSP; Iy e emBpAinentdhe B%?WB&B‘&V‘ pstaghiegipgyis of the
O o o L B G 1B 10 2

rgm - SEQ. 3, : ) ) 2,

e"tﬁﬁgd%e%?R .”“SE}.% RWGYL, CDRL1: SEQ ID. NO 4, 13 WO

2008/ 098917 PCT/ EP2008/ 051655 CDRL2: SEQ ID. NO 7

and 3: | D. 1 6.ang conprising a nutated
In RS SRR §dhs PRSP PRGRUY st ornarodiar afbed docosrine
to thetingation destribgd he@iynandt conigridingal cdnatanerdgiomcdh that the

ffector fungt,i compared to wld type. |Ln.o . ,
anfieef e une B8R AR AREBENRathachvdttB B i Engiegalty.
onasech embodiment the heawf cHairpasistant regigehayg tadpdsecamatdily
or t ui val_ent '

disapia BBRstaR el Shas e I3 88Bs P e taRR db G Bais il gegion.
Examel_eSbﬁgmtal‘wlmd@B(%oagdre_«ﬂh’s@l?bed in E%Q?M?ﬁemamptme

\ . r N | R
cof Bt A s Hy bR Er 43R | iues 3PN ZoB b 151 (Bl e

nuimberirkanpl e it is nutated at three or nobre positions
sel ected from 239 and 332 and 330, for exanple S239D

and 1332E 10 and A330L.
In another embodiment of the present invention there is provided an antibody

according to the invention described herein wherein the antibody is capable of at
least some effector function for example wherein it is capable of some ADCC and/or
CDC function. In one embodiment of the present invention there is provided an
antibody comprising a constant region or antigen binding fragment thereof which is
linked to a constant region which specifically binds IGF-1R, for example human IGF-
1R comprising CDR H3 of SEQ. ID. NO: 1 or variant thereof which contains 1 or 2

12
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I n anot her enbodi nent of the present invention there
is provided an antibody conprising a heavy chain
W@ 08028917 r egi on or antigen binding fragnent tPEer/EPf008/051655
which is linked to a heavy chain constant region
i LV n ein 15 and
B sl it EBR BT o ERahbBEH # R e
c«mﬂtant neg8&Q)r1 dDtifyén bﬁdlngmmgn@Ethféof Nfkch @6ljinkedto exangihret

brhira il n 8 e AR B oA SRR o Y By e o
NOogeCBBH3IWSEQ. tthéNOida®PRLIhSER. oM ahICORIGE: SEQaitstm(D 7
I 6 f | n
B RS, SanD: N S AP ks g s L G BEE IR oo
withtypgdaGBiwildityre, ig@withtyp@ 0gGHevilddypentri erthanced vensieds t o
th Elé%qaavy chai n constant region conprising SEQ ID NG
% , SEQID NO 15 and SEQID NO 64. In a further
enbodi ment of the present invention there is provided

In%e%ﬁ&&?ﬁ@nt%@%{dﬁé&r}@m@ell\"tfo‘ﬁi'lvtx S%o@y&%gérhﬁﬂthe &9 E&ﬁpnsmg

or anti ragnent thereo
a censéarieeaign emritigee @wgmﬁtagﬁ@gt herent woichiiniinket do atgenstant

rebl%\ﬁegﬁéc%alﬂﬁaﬁéé RefyBefehbopRd @glﬂprlé&&&‘ﬁon% BRI EGFR,

hal n const’ant region 25 sel ect om those set

HER 23yl Ry 3nior esmalﬁdvmnegﬂcm bing$, to HiTR-8 oa MERe3 or for
f
o@IPRAXN QpediitiiP BiRdD IR bF E@@J?Soégl&r‘l’n%@ thumap JGF-1R.

conprising the variabl e domai ns
SEQ ID NO 16 together with the heavy chain constant

InR8ieAiboRinstthe é’rHﬁ)oB)f‘oistﬁQp}eth{cﬂwéﬁ]om dlﬁﬁ@i koD rﬁgre

for exanple an antib or anti Ing Tfragnent
dq%méeifbc@wl %m@ﬂst-y 1 YERGor FFSEQID NO 16 and

SEQ ID NGO 64. 30 In one enbodi nent of the present

invention there is provided an anti body conprising a

Inpag @nteriament ebiheragsent BYeiendherg it Prgwdes AR @ntipdy or antigen
bifdiR@BgrhenthRsre6f acobidiy tb $hd KRB R scribel®RYdn WARKN

constant region according to the invention described
CORRYISEH OV PLROSIMEHMS '8 ét§ hsaWe%tW‘ eAstant reginny sueh that the

antiBgdyodr aMtién Bmdﬂbtﬂ%@ﬁ@ngﬁé‘scé?ﬁﬁhééd EXfecRIr Blirictign. W'&xamgle
t hat .t he anti bod [ antigen blndlng fragnent thereo
WIS 41115 SEBENERARE S o PRSP ADC PioRhasR s, bolthertansed

AD(EC hag %mg /@ﬂ%@@gif fgxﬁzgsn %xﬁ%%%ﬂgﬂg%@wm%ﬁ%@ dhe Idteséméd

. . 3 enhance

in Aol 4\ SBoLINeEt BP0 ABtaHoN BoRAckAsPee! 2 PURS L ashes

103e400610H 0 @he $)S60 3 PU3ad Wee2abe SaEdi £ Wiokbo4apoabt er ed
scribed in W2003011878,

I 8 SOBB A7 OLRG PraseBLBISoN § R G BVEFbBRARBRCY 5PMHENS
a rparaes eh&iniconstaiiti regioh beaRtiged bifdny w&ghhe'm tresRé df abh is linked to
o RS2 a0 U8 BT e BB 15 oGP
IGEHR. The @nib@dytorreatij@nbiadiog frdgmgntitbereblemane@npiiis@CDR H3 of
S&?.%B.r NBeq op%r einrt]s %ire%Pin which one or two amino acid residues within
CDR H3 differ from the amino acid residues in the corresponding position in SEQ. ID.
NO: 1 and comprising a mutated heavy chain constant region such that the antibody
or antigen binding fragment thereof has enhanced effector function compared to wild
type. For example, an antibody or antigen binding fragment thereof which specifically
binds IGF-1R comprising CDR H3 of SEQ. ID. NO: 1, for example an antibody or
antigen binding fragment thereof comprising CDR’s selected from CDRH1: SEQ. ID.
NO: 3, CDRHZ2: SEQ. ID. NO: 2, CDRH3: SEQ. ID. NO: 1, CDRL1: SEQ. ID. NO: 4,
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specifically binds IG-1 R for exanple human 1G--1 R

The anti body or antigen binding fragnent thereof nmay
w@oopidse7 COR H3 of SEQ ID. NGO 1 or vari ant SPADEP2008/051655

thereof in which one or two amino acid residues wthin

P, Sl HRPPEIA FEEEDID b AT bl

heamyrnnans casr@tant rdrgmvwotlhbatrlhe: amtsbtoaylbr atggeorbindindhfragment

e co the anti body
th%rFOﬁ?ﬁs ed‘gﬁx%eldﬁ% {Or?urné: rre% m agé&'é% @é%’ ef fector
In boe etmbodimeheof tbe meaﬁnv&mﬂow dudh nyysations Bré-oronexampire of

pogltlgrgsn %élgcg%y fr&@l%gt éig%e%._cpaﬁbg\f dl?@f Bﬁgg% |V£IE§{|§% tllo@'incapzer

Ig@aﬂqb,rpeSI E@nﬁilﬁs tBudéblSEQtatioDs aNOS239D &g 1338k aamg|A838h. In

on% rgi’rll b%%%(enq rtr&ﬂstfbggy ?rbér{i géﬁ‘ g*ntj 'hﬁfﬁ%&fﬁf h%ég%ft?d[)at ;ﬁétlogs

ZSQBRHBSZSEQexarﬁpIe RRBOR anChRAEE:, foBEMPIB.t ifl@utdted aObRieler
PRy e T 955 Pl il S 5500
andgi36h. wi t h an al tered gl ycosyl ation profile such
that the anti body or antigen binding fragnent has
enhanced effector function when conpared to wld
In epther embesterirab diH presentinveniianbALs is Rrayidsdi aeantiandy
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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
a heavy chain constant region according to the invention described herein which
comprises a heavy chain constant region with an altered glycosylation profile such
that the antibody or antigen binding fragment thereof has enhanced effector function.

For example, wherein it has enhanced ADCC or enhanced CDC or wherein it has
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5 such that the antibody or antigen binding fragnent
has enhanced effector function, for exanple wherein
w0 pookagsoone or nore of the followi ng functi onsPCT/EP2008/051655
enhanced ADCC or enhanced CDC, for exanple wherein it
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bi ndi n rﬂsn S maX conprise the variable donains
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ations,are S23
COE%B‘SJP&E?{P' t"lﬁ@o%@ UsB®s/ 098917 PCT/ EP2008/ 051655

anti body conprising a constant region or antigen
In Qh&ﬂépgﬂééﬁggﬁn ﬁehperreg Oft m%hfz ion tihgre is provided an antibody
preparation comprising an antibody or antigen binding fragment thereof comprising
the variable domains of SEQ ID NO: 14 and SEQ ID NO: 15 or SEQ ID NO: 14 and
SEQ ID NO: 16 and wherein the ratio of fucose to mannose in said antibody
preparation is 0.8:3 or less, for example is 0.7:3 or less, or is 0.6:3 or less or is 0.5:3
orless oris 0.4:3 or less oris 0.3:3 or less, or is 0.2:3 or less or is 0.1:3 or less. In

one embodiment the antibody preparation contains negligible or no bound fucose.
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linked to a constant region has a nutation at 239 and
332, for exanple S239D and 1332E or further may

W@ o09pi09s9e7 mut ati ons at three or nore positi oNSPCGEERPWIE 51655
from 239 and 332 and 330, for exanple S239D and 1332E
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I nvention there is provided an anti body npr|S|n?
regieaipyMéRiEdin ablrastarositiogs and bas amelteed gbficﬁ%}‘im@n profile such

thdt HIREOFER tof fdasgée@fmmoge 132(58‘350r|lés@ks%‘3{h£t%aﬁi ARBYYy smmgen
const ant regl on accordi ng to the invention describ

binkiinadragments hes ae SARANCsE §factafi fuastion in femeaiseRYihcameaiplent

anﬁtb'@iyrbr%ﬂﬂ@érﬁﬁhdnh@%@rﬂeﬁmltrﬁ%ﬁlﬁﬂﬁ& quéJ’b@Fr?hé‘a\)ytchaln constant
rises at | east one domai n rom.l an One

d th‘P-I? aggRa SAdPYAToNs g %@PQ'W%H%"qr‘g‘@fll has

eg@B%/Ié?tfonrmcﬁfﬂe Bl b IR breP@ftibh Wﬁot%aioﬂgécﬁiéncé 6%8«239
332 and 330, .for exanple the nutations are

imawnegioilintiegry diskomuiaianso 1332E and A330L such t hat

the anti body has enhanced effector function, for
erein it has one gr nore of the foIIovvl
ﬁ%ﬂé?

exanpl e
Fof SHRCR 6 REh GHAHiSscP ABERS o nde ARGBAMS EPES iealy DB
for\ldkemlerhUnﬁamlﬁGF ﬂmhame@dpﬁsmﬁmm SRR ARdNGDECor bﬂarﬁ;méD
enpod| nent .t he nmut at.i_ons
an ZRBEoc 55 e iRCIoR Eou B N S S EE fom CORM
SEQVEMO0B ChRHE: $EQUDONCIeICBRHINSEROLY. ngprommlg SEA.
\ 4 .Leqgl . [ )1 ndi ,
0 Gt R PR 0 P BT EPATRe SR B R Ly Sarmprve o
mutatad heaty chagi aomsteot @gainredthave e aitaned ghicosylatemoprotie duch
tharﬂ‘t%r{ érnlb% 8|han]tlaen binding fragment has enhanced effector function. For
example such antibodies or antigen binding fragments may comprise the variable
domains of SEQ ID NO: 14 and SEQ ID NO: 15 or SEQ ID NO: 14 and SEQ ID NO:

16.
In one such embodiment, the mutations are in one or more of positions selected from
239, 332 and 330 (IgG1), or the equivalent positions in other IgG isotypes. Examples

of suitable mutations are S239D and 1332E and A330L. In one embodiment the
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WD 2008/ 098917 PCT/ EP2008/ 051655 conprises a

chi maeri c heavy chain constant region and an altered
w@bkoosogsphati on profile such that the heavy cheCTEP2008/051655

constant region conprises at |east one CH2 donmain
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In soe Bmbhdimenhtheaatia efddgoserto manhg@qinlsiahiomt\igocﬂy prgnenatior s

0. §§I3fif%g§qore& gqu%)[] (H”'Q%f |e99 'or |§) f ung?és orV@S% & Iéés é}fﬂ}é

Oné or 'nore oW n 1 ONS, anced
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has at |east one Ig& CH2 dorral n and at Ieast one

heavy chain constant domain fromlgGl wherein both

| gG CH2 dommins are nutated in accordance with the
In pperenapdimest afghel eeasentjeentien ere is|pfoddrd amarfibody gemefising

a Rd2Gy BR&S %Br'istérﬁ\f n%&h BNadtlieh %m‘d%gﬁFa%Yﬂe‘#@ﬂwe?ébf WM dh® ked to
preparati on rising an anti rising a heavy
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at ha@awedﬁ'a? ﬁomawgf%tgq%wca ﬁhwﬁfeﬁr %ntWOQéPHafHWPP bEng

fra?Frféﬁtal'ia"@'aI arfanbaPeittR ibrRiiSs 6 @Ry Rhéram PR dlcforsHEr of
hat the anti bod%/a or antigen binding fragnent has

the-feramiee funetiers: €Bkanced A n or ei1neshirbCe faRiREREPIE Whereia &

ha@@ﬁhé}{ced@j@oOFfortebzsmf;@Ith@ahmﬂad§@nsﬁﬂg@ns’mno&@ﬁégﬁﬁantm
or enhanced nmbodl nent the nut at| ons are

cog@r'@w&ﬁﬁﬂmfr@m &%3 QQ@t%ﬁa*meaamﬁjmééée frogy 1955
exanpl e the nutations are selected from S239D and
1332E and A330L. In a further enbodi nent the heavy
chai n constant region conprises at |east one CH2

In 6 QUFEHER enfbb@mdn!éﬁhaafbs@nﬁnmodm i’ gronged géantidodyone

nmbodi heav aiin constant reqgion h an .
coRPrnG & PEPYL LRI ST TRt Pl b i s TeRmenLDe oG
is frke@ &®a heavy@ainsstant fogibindacebrdirests tisointdrtonskctibed herein

anti bod% or anttl‘aaen bj [ ment ha

nding,fra n 30
whishheRges R FtetBH and RBITIRGHE PRAB M St Rnfyeaindrr examele
wheeih uabmpt|%ém4édst BﬁeﬁCHQ dariairfofesh |gb©T am‘lﬁhQGHQM'oﬁtﬁlrn@om
agnent  the talrmuno obu eav

oL REFER e IG5 Gz et B TR O o B Mh ol P Ruproctes
frogl 3320md 382 amd 3800 far kegample tienmutatiboslarseselectdd frdre S239D and
I3ﬁEeasn%nA3ﬂolﬂvs%@F1 Itha’( theha“?'n |80&)§ hé%ré)n\ﬁlaqgéjd gfferc?ocf?mtigﬁr}gr example
wherein it has one or more of the following functions, enhanced ADCC or enhanced
CDC, for example wherein it has enhanced ADCC and enhanced CDCC. In one

embodiment the IgG1 CH2 domain has the mutations S239D and I332E.
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

a heavy chain constant region according to the invention described herein which

17



10

15

20

25

30

35

35 transforned, transfected or transduced host cell
conprising at |east one expression cassette, for

wex@spdsither e t he expressi on cassette conpri SEGI/BP2008/051655
pol ynucl eoti de encoding a heavy chain of an anti body

b e e R e
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nprises a ynucl eot | enco ing a heav
w@eéglg detylo glﬁ}g) QEQamp Bre Motaterhin agEoydangs quUhe lipitatipns
de3Efided HareiflO. 67 or SEQ ID. NO 70 and a second
expression cassette conprising a pol ynucl eotide
encoding a light chain selected fromSEQ ID. NO 42

In@he ektbodiant blhe H@seﬁgmvérﬁloﬁ'ﬂ%rg & pr%WH@&j hﬁnéﬂﬁb ptrél%ratlon

invention there is prOVI a stab ytrans orne
CORYIFINg G RPHE T RIBIETGY GBI GhaIS CAERBREegPn RoRBigen binding

fra@Wneﬁfékéb? whhSEe itk t@B%QVW&]a% cAHRBAY ré&diH Whigk g()rﬂbrls%s a
ht chain of the antibod nprising a const ant

m‘l’t@ AGRdsnimaerigieryesnal srns tf@%h%*ﬁﬁre'lnr?@rde@f“b@m’ chis

prépatktash HaR b Nehst @Wosfl@%rp;ﬁ}oﬁ@ U6 tHat BRGNtiBSH LS antiGeR
rise a first ‘vector

I e such host cel
'Zéﬁagoa?%eft ?f@s enianced effestar fgmerloa (06 8XRMAPIE ehermin & had @npgr
mdérB@f treagovah@iunctidrel efheat®d RDOTEor dnhshcateShor in &ﬁcodes
or PR S e Rk 2o dap o oo, B
exampRcthd ghudationg Ate sdiedtey frérh S28801ING 18308 AdDRE30Eh#H A lpther
5 SE% iﬂ% NO. 3%.. I n gnot her enbodi nent of the Er esent
enRGEIR 7% B Ehiie BRI dEYOR cPFRESES At feashena,F i
froWl@GBmfﬁrﬁrieC(EhZiﬁﬁﬁém heeh |b% ellnfbn‘éﬁ”éﬁ?rlitﬁidﬁnéﬂl %&I@édvy'cﬁaln
ot I ere the [ an
cofgATFdbh Bps ol eel ARpRIABR Frele Sectchies e RO e 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 non-chimaeric antibody
or antigen-binding fragment thereof with an immunoglobulin heavy chain constant

region lacking said mutations and altered glycosylation profile.

In one embodiment of the present invention there is provided a recombinant
transformed, transfected or transduced host cell comprising at least one expression
cassette, for example where the expression cassette comprises a polynucleotide

encoding a heavy chain of an antibody or antigen binding fragment thereof according
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I n anot her enbodi nent of the present invention there

is provided a nethod for the production of an
w@nioslogsdy7 conpri sing a constant region or antiPBENEP2008/051655

bi ndi ng fragment thereof which is linked to a
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I'n anot her enbodi nent of the present invention there
is provided a kit-of-parts conprising the conposition
In 85GREHMbdirRedthf tHMGMbR thete RrbgSH $‘§fa§|yriraq1§§§rhb@ﬁgst
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enbodi nent of the present invention there is provided
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In §@KETerbtdiheitRF tHechre<ump rriv§|€tﬁ)ntth@reS§ p@vmfed a host ceII
er.in tical ef f ect

din; .a ther.
aog B e i o BEE HefeeraB hELH SuRIR 621
exdrnpldiwrgré thegret it mbimetatiad. Bxaimplesi of sLeméeidines ireluderGii@ot
Nl

In another embodiment of the present invention there is provided a method for the
production of an antibody comprising a constant region or antigen binding fragment
thereof which is linked to a constant region according to the invention described
herein which method comprises the step of culturing a host cell in a culture media, for
example serum- free culture media.

Also provided is a method of producing an antibody as described herein comprising
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according to the invention described herein. The
anti body conprising a constant region or antigen
wheodiossy1f r agnent t hereof which is |inked to aPCDRB10881051655
region may be in conbination with a pharmaceutically
I Ler, . odi nt of t
e B SRROR R0 oF ity aP Rl RGER She Bt wich hes
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herein. The anti body conprising a constant region or
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°°6}P§F'ﬁﬁé%?9re%ﬂﬂ't5¢”a?@€@6mB‘P thedgyaritiep deqcs'bpﬁ hareﬂruﬁ@&wbed

togstRadiitiaRtrRtiohd@r R§&Esent i nvention there is provided
a nethod of treating a human patient afflicted with
cancer which method conprises the step of

In aﬁ&héﬂ ér’hl%d|rﬂ§nta)fttﬁb9;5r@@@rﬂ'iri\/éﬁhéryth8fef i§ BFdvitR Rk Mod F
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thd stap BEAEmMinidRangQf thihabeltidaly bifdties af@um & Wérﬂﬁbd\'j egi on
according to the invention described 20 herein and a
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an anti a constant re
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a ‘EQHF g fﬁgwnrm.aﬁggﬁ%@qﬁ% ragrent 'aﬁreﬂm'*?i?h sdinke l@éblcqr&taéﬁ
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herein in the manufacture of a 25 nedicanent for the
treatment of a di sease or disorder selected fromthe
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| f
et B Aol LR AsBL IR RediesalT oA Do o
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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 diabetic retinopathy which method comprises

the step of administering a therapeutically effective amount of antibody comprising a
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Cccult Primary, Multiple Endocrine Neoplasia Syndrone,
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Cavity and Paranasal Sinus Cancer, Nasopharyngeal Cancer, Neuroblastoma, Oral
Cancer, Oropharyngeal Cancer, Osteosarcoma/Malignant Fibrous Histiocytoma of
Bone, Ovarian Cancer, Ovarian Epithelial Cancer, Ovarian Germ Cell Tumor,
Ovarian Low Malignant Potential Tumor, Pancreatic Cancer, Islet Cell Pancreatic
Cancer, Paranasal Sinus and Nasal Cavity Cancer, Parathyroid Cancer, Penile
Cancer, Pheochromocytoma, Pineoblastoma, Pitu'itary Tumor, Plasma Cell
Neoplasm/Multiple Myeloma, Pleuropulmonary Blastoma, Primary Central Nervous
System Lymphoma, Prostate Cancer, Rectal Cancer, Renal Cell (Kidney) Cancer,
Renal Pelvis and Ureter Transitional Cell Cancer, Retinoblastoma,
Rhabdomyosarcoma, Salivary Gland Cancer, Soft Tissue Sarcoma, Uterine
Sarcoma, Sezary Syndrome, non-Melanoma Skin Cancer, Merkel Cell Skin
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The term "anti body" is used herein in the broadest
sense and specifically covers nonoclonal antibodies

w@ eowsloesding full | ength nonocl onal anti bodi es)PCT/EP2008/051655
pol yclonal 5 antibodies, nultispecific antibodies
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9%t ed agai nst a single antigenic binding site.

Furthernmore, in contrast to polyclonal antibody

prepar ation i ' Jnel ud i f t .
nZBRBE b8P L bBabiehby PR Pl Eeuha sccording
to (repinvengies Jdeseribeld heoriwohered the patientosigfllicteddiithearteeat more of:
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CHRebhrOYRE PR a Ep e MRBRRY, Coties 10

cal culated by nultiplying 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 eoti des 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 is 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. Aterations 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) Identity for polypeptides is
calculated by nmultiplying 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 amino acids, or: 35 na <_ xa -
(xa vy), 24
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WD 2008/ 098917 PCT/ EP2008/ 051655 wherein na is the
nunber of amno acid alterations, xa is the total
woobeesoof am no acids in the sequence, y i s BCOBP{008/051655
95% 0.97 for 97%or 1.00 for 100% and is the
Dezﬁnbol for the nultiplication operator, and wherein
Q'?ﬁm i nteger product of xa and 5 vy is rounded down
to the nearest integer prior to subtracting it from
ere
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acli d sequenge y One or fnore su ST i ons,

antitwhdiytis directeddagaist ersingiendederynicantionriae amtigenA 20
substituted or inserted am no acid residue may or may

not be one encoded by the genetic code. It is well
"lderitpgmiesed, far paikauglectidasaand pelyedniidas am thecicase may be, the

corpBiddhtdald %‘i‘éd @srirgq ar glgé‘ﬁtﬂﬁmdpréﬁd@cﬂn’lg)oas e@ﬁ Bél\é@t ' Ve
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idepgtylslividech gy ﬂﬂa@fﬁdﬁhen Rebteasting that peesuct samesaid total number of

7 itutions, see table below Side
nug é\‘?’%g i eérggi%g%o%hobl c Met, Ala, Val, Leu, lle

neut ral hydrophilic Qs xBei(n Wk Aci di ¢ Asp, Gu
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and &V rtﬂg sy%%roi‘? aﬂglorﬁglg'%:gtmﬁ[ gera%r 2nd &Str(?\ﬁ]uapwg dﬁ&d %teger

r esrdués or residue are s
pradiebtedfexd ,andry iadeleded 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) ldentity for polypeptides is calcuiated 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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30 in any conbination nmay be included. A variant of a

pol ynucl eoti de or pol ypeptide nay be a naturally
wo@ewsnesony such as an allelic variant, or it negI/BR2088/051655

variant that is 25 WO 2008/098917 PCT/ EP2008/ 051655

not known to occur naturally. Non-naturally occurring
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30 binding fragments thereof of the present invention
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bsen of such anti bodi es and n
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Basic Asn, GIn, His, Lys Arg
residues that influence chain orientation Gly, Pro

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
30 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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affecting effector functionality. Levels of

neutralisation can be neasured in several 35 ways, for
wex@spdsiby use of the assays as set out in thBCT/EP2008/051655

exanpl es below, for exanple in a LISN cell
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oRIEBRS, FBTAR b R0 S Sownias pcpoiea
bui dlxe sarne gotyhacledtidei dri falypeptide seraeated rfrophthsmmlxbshrag h@iterials
of |tg n'égﬁ?jl%gté%"q I:Q(Ed'n% é’ﬂlﬁ t?q{t "Gt ﬂﬂﬁ%t}aﬁgd\%he@ cﬁ 5,‘oolynucleo’ude

or an Igen’bin ragnmen her
or mtyabpteieos intredticed hacktintoa QelﬁeeNen]lOtheh:letk isi of thmslamatspe/@es or

ty;gé ad Bl Wnlmh%eﬁopg u@éo%e%? bg.p@agﬁ{u hﬁ@@%ﬁd 1R

nding proteins
its receptor. Antibodi es \Nhl ch are conS| dered to have

{.Si | d have
TR S PSR AATAL sl oy MR an '
‘comprisiing’ @ng/ eamprises’ ingxporates Qonsmtlog ofj ra@m;mnsjstmf T is,

thd2AWords a}&.@@%@aﬂd%onwahtggg% §«|'§ .ﬁaué.or%@dthéreeﬁémérgg or

assay or recept or ation assay as sé
integerExnahgrestically rapitedEwans! the ggntextglpgs;t i veI y. In an
alternative aspect of the present invention there is
provi ded antibodies or antigen binding fragnments
Thﬁﬁgﬂb@ymﬁy'ewnrmvfée expuisedlherain refensitatespyrs akcglyasisyiptiorpin

tINeb idiiBedi es exenplified herein, for exanple
anant|(t)3(§%§|)(jézﬁ[é,]J V\Ilhl ch retain the neutralising activity of

HOLO and HOLO I gGLn( AA) and HL1LO and H1OLO | gG n( AA)
Th'erieﬁwh%pleéﬁ\élly SRlds” @édftl%@%;hém tprdYert's F&ﬁ&ggﬁﬁn relation

hosphoryl ati on assay as se I'n Exa

to gntinodigsétdiaptigsn binding frrgmeig erreofiaiithe igyrationineans dmt the

anBFBdYDirefEs HlnfSiGrUAR (h@Fa‘T‘IIU \bi@’db{o §P|ﬁ§|§ﬁ|ﬁ€asnt%rn%mg to other
nunbered according to scheime. Simlarly, the
humap pEoteippihe tepmppwever d-omtgxcludg@pq_fgct tha@mmmes of the

mveﬁ:ﬁ?ﬁq‘lﬁay als@@@'@ossﬁ@b&t@\é’vﬁtﬂ%tﬁ@b&hs‘w NEPI1R) Gor &Xﬁb%“ﬁr%te

set forth in Kabat et al; Sequences of prote| ns of
IGFunol ogi cal Interest NI H 1987. It will be apparent
to those skilled in the art that there are alternative
30 definjitions of CDR sequences such as for exanple

The fteyap neuiralisgs” qsrpseﬁélfrﬁp%h%@ thgpresqnj_gwflcanon in relation to

antibodies and antigen binding fragments thereof of the invention means that the
biological activity of IGF-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
w@ouwsoe89lh t he sense of it being the physical PCT/BPI908/051655

for the material 35 but also to define material which

oS t LLoary . amno
de'ggrilb}td Slg%h(gﬁgle)éﬁ 'TH Eut? %aetédlna(?f I@ thlg ased s'¥ i éatasured by
assessyigiae eletreased lmmquetdrmrnhferatusm urtbe pre‘EIeuse Off ressitral lishisg
mﬁB&ﬂﬂ in the donor antibody from which CDRH3 is

derived” 27 WD 2008/ 098917 PCT/ EP2008/ 051655 need
Lenels ofisewsdiaatidnycahals® izemaapued, ﬁd)reiXafnptmnta”recabmror

BB sy T SOy 43 TR 1

Exantpieg€h Tbﬁri@uhg“%h@fgﬁdﬁfﬂ R hﬁhl@@’ssam‘ Istnhfﬁasumddwytassassmg the

G L e e

ELI SA i s conparable 12 days after i ncubation in serum

If érg%r?t{%gdfgr §rQ| b@[n&ir@grafg\ﬁ%nyﬁér&tf is c.zag%&]g o?‘gel?tfallégt%n tﬁ‘en

¢ ant erers to a
thig it ingigaljve\ah |Irﬁ1tblmﬂféhm@teaact@0 bﬁmQﬂnmulngp-ndefu‘rR bwgmg

prif8hk @&'&aﬁgmladﬂ&ag# fiRAkRs f0d tb?am.bs{agg wc}qq—ﬁ&' ved

rom a or anti bo In assoclatl o
Copgiagrpd dhhave reuyetising a%gy agringl dumaa dGF 1 owewd hav,e; enpt@m of

|e§nﬁérb@@mcr€grangmnbﬁ <k @oh sméab rdnf/l. Or s a;nv pe of

engi neered anti b aving it derived froma
migfeELaAmHRh obea® than wr@nbnnh"hthettﬂéN celvarofiferation assay or

reééﬁw%ﬁeémlétfbn éls%a)‘ii% stepht P\a{ﬂa%dpés éd“&ncf@ia‘?fﬂé gzbeing

derived fromone (or nore) hunan | mmunog In(s). In
regpggiivehon, franework support residues nmay be altered to
preserve binding affinity (see, e.g., Queen et al.,
Proc. Natl Acad Sci USA, 86:10029- 10032 (1989),
In pp atRyBAliverasgpct of Hieop eeri YEBYRN thereds prqvidgd nfibodies or

anﬁé’érﬁ@lﬁ’cﬁlﬁ ha@fﬂentsthmcmk%dwawvnmraﬁa%§%ﬁ9't&ﬁhe
froma conventi onal database

angadissemplited hgraipplor aéafanaia@@t'b%?ﬁf WPl eetaip St%nfwgrahsmg
actiaty AP ABDEO aRY HOLOTI@TH(AA) And PALDBRH QDL %@nﬁ(w.me LISN

aci d sequences of the donor anti body. uman antlbod¥
cel H'é’u“f&atlgf‘lafé%y Py e‘éeﬂﬁ?frﬁﬂoéﬁhfri"é“qrh%ssﬁ}’ SRR I BYATBRISS 23
angﬁ3q§§pdﬁwyw'5 anti body (on an am no acid basis) nay be
suitable to provide a heavy chain constant region
and/ or a heavy chain variable framework region for

ThdugA6titeie spécifidiiolemfifo 36id Fé3suesAn éhlﬂltIo@p's@q@&fé@@bfér
ant i body CF{‘JgabI e of donati n%wn%ht chai n consta or

nuRleregiACEodnNga s kakal gehsee- B theleme iR’ 2 DRU
CSRmzib &(DjDRBBmBG:DRHﬂ SdJlﬁHQ Eeom{aemmm?é Khbat rﬁiﬁftﬁéﬂh@r
nti bo t chain e ot requ
syPingriet oo Kebates ob Saunias B eB\shi s olhEaphesss
Nlildy 1980 eh eiili irespmesre tathosa pisilleaf inphodt tHan theselale alternative
definitions of CDR sequences such as for example those set out in Chothia et al.

(1989).

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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humani sed anti bodies - see for exanple EP-A-0239400
and EP- A-054951. 30 The term "donor antibody" refers
wa o00a98amt i body (nonocl onal, and/ or reconbi naneQT/ERtv0E 651655
contributes the amno acid sequences of its variable
(‘étr)ﬁe r | onal nents or
negﬁa orge:ce erer?) %tboe%b\ f'flr'esc{#ﬁpmen&;% % ﬁ%ﬁypart ner,
as to prOV|de the altered innunoglobulln codi ng
Th\?n arbil r%¥| ég A sgggtg)\ @tsfnd al e&%H L an’t;S{flc%ggrﬁqupélatlon to

anhb:d;dle.e ayd cahagembmdmgtfragnoﬁnts therecnimfdhe am\telnbmmlyneaﬁs W& the

ocR 0 Ph N b 53 CRPR 1 HP e Sy BBRRRAEG, oy e

SO

noclon
birrdmgoElﬁdBAas]t:c)mpdzreblemdl daye afer iocudationl onsaTurand itheod@-50 starting

Va}{y‘%%%h_zpo(?t‘{obbg%escall (or any portion, but preferably
a 0

'he"anmino ‘aci d sequences encoding its heavy
and/or light chain 5 franework regions and/or its
heavy and/or |ight chain constant regions to the first

A 'ichimanicgintibredyi’' refersrto adype dfleagineened aatibddyosyich soritaigs a

n I )
Sl P o Bl hOES, Ak S rom
doseranthedsingissegationtwitidght ant keavachainisensigpigegians deived

frogpggpg&%ggr abg%gg?ogl obulin 10 heavy and Iight chains.

et al., Sequences of Proteins of

Ihﬁméﬂeleg’gh%dy* RESE &84 typdidie @neergd §nt|tB%i fhra'{nﬂg s C‘ﬁRs

and Hufan Servi ces, t1 onal | tut
deﬂlé%ﬂ ffCHn @mgﬂumamﬂgn@r m@unqgioeellmé%ﬁlsen@hrane 'fﬁfﬁdnqgﬁ(?té’é”-

delilf BarGRk: mERRSe Q)ernrgfa@ﬁvéo%rﬁ%é (bmérBPniAGh 20 €

portion of an I munaoglobulin as used

impgpeglepuliatserlg aggitian, |framﬁ\'@ék W r@ﬁﬁ‘l“?ﬁ ropyRRe aigredte
prés%h%eolhdng@éfﬂ@g%ee CQRSQ(JQén dabetdt. flab ARga vy B8R, &: I10029-

chail n propri e structure and
&C

109«7*%&@5% ). Hogg=RnRY ad)f B'P QWIP%MZMW%M\ Yuifable suman

acée%ﬁcbrfb%%ocgf rﬂa§2 Qé%h@I 88186l ®@bin Qéortvbﬁtlor\%ﬂ&étgsébebe@dltﬂél
regi on an be understood to be so by i'lled

KARS Soptatase. F%%A'aeseaﬁﬁta@a%@tnﬁl%w%% Prgfein d%tfbm by homology

to ﬁ%@ﬁfu@FeBﬁdé Qfﬂﬁarﬁfnol Gérﬂ'!é@'df ﬂ1e|"t}6h@l: Hﬁfdo@?'lghurtnﬁn
ovi de e

ns; 8
anf B BiACt 26 Y 8 SPMORGY i B a5 aHE IS A foNh o
anftsdy QeI ¥n bmiidweid Badid) gRdy mars@ﬂab!eqs@rovﬁaa%héévyldﬁbmrceﬁgtant
in this invention are derived from donor antibo

regjolt aneipre? hRAWFhaR YaiaRif{raRREPH 8190 R Ihef th%%?%e

cm:tsam@&amé abtsptorainibédy sapable @i Hbrhétglg@%haWItdhEtana or
en I Nadl n

s also share or retain the sane anti
vl R TEN o T8O EaCFEEIH g SRR s e gRgioee
thaf fHel maytof afbodl hedvyt dralighedraindtard @bt neqdired to originate from
the same acceptor antibody. The prior art describes several ways of producing such

humanised antibodies — see for example EP-A-0239400 and EP-A-054951.

The term "donor antibody" refers to an antibody (monoclonal, and/or recombinant)
which contributes the amino acid sequences of its variable domains, CDRs, or other
functional fragments or analogs thereof to a first immunoglobulin partner, so as to
provide the altered immunoglobulin coding region and resulting expressed altered
antibody with the antigenic specificity and neutralizing activity characteristic of the

donor antibody.
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The ternms "VH' and "VL" are used herein to refer to
the heavy chain variable domain and light chain
wQo 2008a989¢7 domai n respectively of an anti body. BOI/EP®08/051655
term"Effector Function" as used herein is nmeant to
refer to one or nore of Antibody dependant cell
nmedi ated cytotoxic activity (ADCC) and conpl enent -
Treteprem thméptoyarnﬂ)owljl"aem fovart %tlpmmamxctloatamthcﬁspmmmlsa nt)

nelfaBR T te BARERAARY! el Ponibtn® By PPl o

preferabtyaail) of thegimmmo afid aeqlaarmt:ebemodmgdtsmw)asd/Ecllght chain

T

imefuneglbsulmgrarioer. £he twsaq uaanlmcmy |9fheeafo‘ceptboantnbody
functionality, in particular, antibody-dependent
cellular cytotoxicity (ADCC), fixation of conplenent
'CO8shptecgatined eleﬂammlemqnta‘utmﬂetarmmlrtgrregtbﬁ:)amer@am

se%Q%eg%?gﬂ'énlﬁgEg Wﬁ?cg%% %@Naﬂgﬁg %8%1%91% of rmmunoglobulln

ant1 body- dependent ce phagocyt os
heanGad kghd chring. -Seei ¢/, ﬁaéawmbesmuetnh@s afrﬁrptwmf

Immeiobbéal Ih ds'i‘bzith 'E#ijLI Lzl%it:yr‘@qe%t &1 K185 Und HIHAA SBryices,

requl to an antigen an not
Naélpnalémﬁtittﬁgﬁpfééea,kﬁhl (198 dThere areethae;h@f/v cbaio nand thiee ligit .chain

f"
CRgor BPloglatafh (08 R it MBI, 308 RS
astu@eM@mranequs |tq all theas] heavy ehain @D&s), Rf alt three light chain CDRs (or

bo Qﬂ%?%ﬁgﬁﬁﬁ%rﬁ ﬁSCDFQ te) O h\ X Get Gk At Rbtein

unction. For he an gy or antigen f‘l ndi ng
folfilﬂa@ﬁ’é\qar@bodm@abﬁ@éemat oS FRSIChES g canidered parseldihe

anﬁfj&pblﬁé h§ Fég%n érﬂﬂ%ul@ Be Wh@&sto@@ 5 BE 86 b?%@kﬂé& pbR8n. See for
equi val ent %%/Qf)e ant | or ant| | ndi

exema@@qth@@t @'héf* QOﬁfoamﬁmQ§rcé|'mmvnq>§@bl&lamyp%rygraable

doﬁ?éﬁﬁgf\@%r&&?jb@??-@%ays can be found in Shiel ds et
01 The Journal of Biological Chemstry

CDﬁ%prowes@p weigaty of cRRtapleESiduesaior theduyylingef tb% anmﬂdyé@ the

anﬁ%;é?‘l Qbe s éftlﬁﬂéres\t/%' th%@r&aenﬁ%ér%”de%%@ﬂrom deRdAantBbdy
PNAS, 103; 4005-4010. Exanples of assays to

Vaﬂ%tt'%hﬁ?Wear@EU@hmh?& ?Qﬁﬁ’eﬂ‘?ﬁﬁ apinclide apalegs phibg NeIralyos
ocdurkRgCDRe, Which aﬂaglﬁgggrsgghar\ﬂ;(afr IrétHi tﬁ@aémé %ﬁﬁgémﬁndlﬁg t he

heavy chai n constant . region of antjbodies
SRS S0 eHGHENAIHIGR (TR EoBR ARG B LS they were
deRv&perty. Human constant regions which essentially
| ack the functions of a) activation of conpl enent by
the classical 20 pathway; and b) nediating

Th@@érh’fww slependastuse@ hbrelnto réfét @t 1A ihehdyycHalitVdHdelet dnain
G2.constant region.

const ant iton and the_l
anp Jght coBRpUADe ABGRSHESEHY S AT AR SRR 1 ¢ mut at | ons
have separately been descri bed to reduce binding to Fc
r ?C%D].'E%l’ S " .
The ter ector Function” as used herein is meant to refer to one or more of
Antibody dependant cell mediated cytotoxic activity (ADCC) and complement—
dependant cytotoxic activity (CDC) mediated responses, Fc-mediated phagocytosis
and antibody recycling via the FCRn receptor. The interaction between the constant
region of an antibody and various Fc receptors (FCR) is believed to mediate the
effector functions of the antibody. Significant biological effects can be a consequence
of effector functionality, in particular, antibody-dependent cellular cytotoxicity

(ADCC), fixation of complement (complement dependent cytotoxicity or CDC),
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and therefore reduce ADCC and CDC (Duncan et al.

Nat ure 1988, 332; 563-564; Lund et al. J. | mmunol.
wWAa2®%/098p47; 2657-2662; Chappel et al. PNAS 199HCT/BB008/051655

9036 25 9040; Burton and Wof, Adv. |Immunol. 1992, 51;

oheaSiosit G S cefondsr EFFREHBIY prdi3oetor ARGPISbRg
lifedrtlesranced of@ie entitotipntsualyi thesabdipntbanediatg effpetor function
A5 Sng 87 AR AR Ao A3
everyedptior Binctiofthese have al so been shown to enhance ADCC

e3R8 e G PepRiRd 't her s wa Mot St e
bir@’s@;lof@m)ﬁqull\kldn:Nawsa{wlet cells.or Mal FayRitoobno@@Bmactdphages
o}k 4 Hoof Brel Ao R 83§85 e sy o
frapenthef therpreseitinvention hamn Inctpaped ARICE eftﬁmrmnctloreg/hen

mégﬁh%gc égfaﬁhgl !th.vE@M \f/ﬁﬂ??é Qﬁﬁoodggr Rit ﬁ%no@rﬁjﬁg&’&e
the(r@Eﬁ@m? NatgaH(iller(cgfbasyaya harreigRpi $uc(1@rs§®)s canriegfoand i Inon

s"\ﬁ%“ JoBe TﬂBtJbEk‘PsQVof%%lE'@célQiheﬁﬂét 8. Q‘?‘@' de361- -6604;

ormati'on of the ex | uces rang

Cheppiet g/, 11823 Tk d@unB©f 9@'%&@8%9’8@1’7 WEHZ@OS#@&@BS

LagHeRbP%bE4 bmAsl Ay3INRo5abho act i vation, phagocytosis and
rel ease of 1nf ammtoré cyt oki nes. SpeC|f| C

Examplesiof assayndo defetnpiee fyaﬁtonrl@@u%mth@t ¢reclibphig 1995 J Imm
Me§2$9pé§.%§2E) are knowto increase the affinity of the
heavy chali n constant region for certain Fc receptors,
t hus enhancing the effector functionality of the

Vafdid M@@Mca(ti'e%ﬂf th@theﬁlly cﬁ%r@tﬁ@%on JF- arr]wﬁf%d@soﬁlﬁy be

Structures . I ntact Anti bodi es
cargigl |°Hb@$@§di”ﬁ&”dﬂ%dh°éﬂegregﬁﬁqof Prieeeity: 'dPWé@ S@fdﬁt@‘trﬁ@g'ons

wh%@%éér%laﬂﬁla@k trlee@ﬁ&noh%f aﬁ&%vaudartﬁ cBH’@Ie'rﬂéﬂmhby Head Aical
bodi es are usual

tact t
pahapi AL TEFG NDEIAREBITY Bl IR gHIyde the 164
corls'iémd@g'or@ Qm)ﬂ}%ngchoﬁéA@ntlr% Bih i @d1 cdnbﬁahf reglohs Q:Bﬁt'a%g

and two identical heav | cal l
SPEGiFHPUEHRASAVS SEBaPIeNbRe Sﬁ”L'I’F‘é‘atWe indiRg e SBoptors

an@méaéfslfétredu@éi)\lbcd%anmbWbudc@ntelﬂal N@fm@ﬂg&f 3dpss8F- 56l

| i nkages between t heavy chajns of ferent
Luphat M ogIBBYNPh 1?%1ot1§5e2§5\7a%6i6850h@£8het %e%{\‘/‘;\zs dna’1885Re36-
QOWEBLIﬁtoﬂEﬁQW@ﬁ Ad\L Ira@habiN1gb2s Y fighe Mok ORI, Eaﬁ@qolo

eavy_chain has at  one _en varli

oD LA ERSLD s B PP VBB 2Bt Fer 2l aaﬁmc o eren
Ig&3 cohd)ant Ffidhsl dogtinikedarifib asutationd or alkéred @mwlati(omo)w
res?c]b% ,@5&89}3.5\%”555 ggénocriles%iﬁbeé f% eon%gﬁcr:e binding to Fc receptors.
These have also been shown to enhance ADCC and CDC, in some cases (Lazar et
al. PNAS 2006, 103; 4005-4010; Shields et al. J Biol Chem 2001, 276; 6591-6604;

Nechansky et al. Mol Immunol, 2007, 44; 1815-1817).

For IgG antibodies, effector functionalities including ADCC and ADCP are mediated
by the interaction of the heavy chain constant region with a family of Fcy receptors
present on the surface of immune cells. In humans these include FcyRI (CD64),
FcyRIl (CD32) and FeyRIIl (CD186). Interaction between the antibody bound to

antigen and the formation of the Fc/ Fcy complex induces a range of effects including
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20 end; the heavy chain constant region of the |ight
chain is aligned with the first constant region of the
wheasypsohai n and the |ight chain vari abl e donaPCI/EB2008/051655
aligned with the variable domain of the heavy chai n.
The. |i ht ch f.anti rtebrate
ey kMo 2ol RE e e st LT Ry
cyiShippa. Spedificanbstdutiona frethie @onsthet ragionginaladidg $2qOBNEI2E) fare

2 id
o B ENe HEMh S e T el St Te BB & BRafit
redeptory, thiaéemtsancing neneffezidr ifiratioedsitycafithd entitesly @loerdr e0al. PNAS
zob' ve different classes, IgA 1gD IgE 1gG and |IgM

G and I gA can be further subdivided into
subcl asses, 1gGl, 1g&, 1g&3 and 1g&4; and |1gAl and

1 kg%dyg?ru& gg variants exist with nouse and rat having

Feast , 1g&b. The variable domain of the
anti body confers binding specificity upon the 30

1 Pﬂtécpﬂﬁﬁ'bo"éﬁ th certain regions displaying particular
Vartaortrty 2cal | ed conpl enentarity determning

regi ons (CDRS) The nore conserved portions of the

. AP .
BT B R RTINS EoRRATR Bl
heawgcandctmepighsehairsu AsiBRfroonigbc indatt bptiddiesear€DRAlly The

L i ke A
liglgL oehadns artdaiva idamticalinbavye(H) shaine. Typroaly.ieanh dghtichain is
Iml?é?jttb%erpaap Eﬁélﬂ?y ghé €o Ierﬁ'atsuﬁ’t g'bgﬁclj whﬁgtemeﬁgf%ifulﬂde

regl ons e no I rec nvo > |
Ilnltages @ntvmodlye h@awmea@mof giarenbimmendgidpiutin isatypesiyaries. Each

e e ST A P L BN

onﬁedd étVédabi‘;thlﬂébﬂl (&) fpllqweidn) a nymbefor woosprt regians(Gldi. ki,
cH.P EaeH |I{;m%8ﬁ1q{a’s J\%‘nfableldoh'%lrp r\}@)”‘érﬁf‘& @oﬁs@érﬁ r Odléh at jts other

neonat Fc receptor I ement endent

endythe hevyhein eang h@genlofém:lmf)@twhts afgnechwitis thediretnent
coﬁsqac’r%@gﬁon éf the hegvﬂHWarﬂf‘ﬁtbmﬁﬁt' &%ln%?ﬁﬂle%méﬂpﬂ'aﬁéné@ﬁlth

pr oduced Ty a ‘nunber of nethods known to those™ of
thes‘t@”lable domaimef the heawighain: dhe F'%d?‘é@s @Bﬁntl?@dt?ﬁd@”bvo%e

vertdRhlcAPBBSBANBE askih it tb WAB B tvm’t?% 184 Kaps sn@ LUBRBda
het er onmyel ona cell s | ines see | mmunol 133,

bagey apihe,aninoeAY saeenee @at@erconst%wsa'Panlatp%ﬁ’m%btpe amino
aciBsRqusHce AR thESKEAN| GHAS cémapfm ibi§ 8t thein heaBidhbirR3human

(Marcel Dekker Inc, 1987) ernative_nethods include
anihadies,pap bgrassignge i fwsrdaffﬁtf%@ rsses ded daii I9EnaGeansbloM!: &G
an&"ﬂjﬁ@éhri%é tuhﬁer SUBER e Hth 30bGadies A 0.1 |@erzergeyares|geae@nd

\) Annu. Reyv. | mmuno h 5|5 fé?
'gﬁJLa’ldl'Qéé)SPeclﬁsl RHAMS eXiFh b EOUSSaNd @1 %5‘9 ablgagtIgGday
lgGAb. Thesadbld B@NSGNIHR ANitibedypsshfére Binding dpabificityipahehd
an’g:lbrz)%lyrwitm%ﬁgin regions displaying particular variability called complementarity

determining regions (CDRs). The more conserved portions of the variable domain

are called Framework regions (FR). The variable domains of intact heavy and light
chains each comprise four FR connected by three CDRs. The CDRs in each chain
are held together in close proximity by the FR regions and with the CDRs from the
other chain contribute to the formation of the antigen binding site of antibodies. The
constant regions are not directly involved in the binding of the antibody to the antigen

but exhibit various effector functions such as participation in antibody dependent cell-
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I mmunogl obulin | oci has been replaced with human

i mmunogl obul i n gene segnents (see Tom zuka K, (2000)
WORAS0WP1722-727; Fishwild D. M (1996) Nature PCT/EP2008/051655

Bi ot echnol . 14, 845-851, Mendez MJ, 1997, Nature

etics, 15, -A156) . Upon. anti.gen . chal |l enge h
mefEd BRgeERA B OF PhoeRmRr i binahe IS i ESHHo Ty
hf%iéarb@dad@se &ﬁﬁ aaor?éialw:m rebemasrt FbIQﬁl) aﬁm gmplm%&&bemt be

ecte articu rlmara system
oyl inrcal et ghhel AT ST saees4. 161) wher o

human | ynphocytes are transplanted into irradi ated
t he Sel ected Lynphocyte Anti body System (SLAM
—&@—%@8&—%‘?—1- U al, PNAS (1096) 93:7843-7848) where
human (or other species) |ynphocytes are effectively
uttho h a nassi oled in vitr 5, ant .
A pPYRS pRy BB dtr LepBRY sty ShreeBid Kt hdse of kil

in therdrt Hogadidntibodies cemcbe madeby therhypridareal rrethanubirgieuman

S B P S PR slonf datE Tl 48 Ritbon £ rARBAGSY,

300t qhodd) gy Br&teagaVichaeinnayAttivodn BFatyyticrafiedhmiquesednd o

AP ca‘?ﬁﬁ%g AL ;ﬁ”f\%rgggﬁg&g?g@ﬁ%ﬁé}@%@%ﬁo&s| 568 the

usé&of [bﬁagehlbraﬂés et trahsgebh@9diye bERBOWLRHh3 AL BABEN variable domain
. . . b .

ERREE8 e L 9 D AP BB SRR ST oo,
J. Immumpl roethodo23pridta8)n gene of a fil anent ous

j: [
ek SR AR s nR A ol oy R Endle R Y RS TUE o
imimunelelulifh leay hashbeert teplaged wilim htimgn gumiaegiomfinidese pagmgents
(se%SToQﬁELﬁllacIJ( e(2 &ﬁlFﬁ\?Aé ?ﬁgﬁ’?ﬁq: |IH*?§Mf(l1'§§ég' r\%ﬂ@rje Bi technol

- opertices BPOPRe resul't in ction o
14@éﬁé5énkv,‘led¢€t¥d\/ld h@%nﬂ@tbtﬁj@e@e&hﬁ 013 148g138) ddron antigen

BB S E R s M RBRASR b s o
whighl amtibodies ofgpieresp ean bé eelacted. Hofdiastcular oot i threaFriregraftade

sySERTLOMERD BoLA! {180bAKEN LI NBndedyBhS clLd -t e

ase o
lynaghoeytag tievteansplantsh iotoiimadiated eticeh tirmaBeldatad Lympbesyte Antibody

Sy%@%@LANf %@gag&%k (fé& PR d%ﬁ 6 é'3979814)3 7:3\4¢‘§E{5\/f%er%”hdn’ﬁb‘na(%lL

risin onst ant
otheo Apéaies ﬂyrmwometcegmfiectlmly etailtbr@egln henepﬁug@omedm gyred

anff on‘g:ﬁ%ﬂerafnéﬁﬁﬁi%g&urle RiRwa 2 oﬁ%@éﬁv@%t&% Fﬂﬁm‘ﬁﬁg r@ﬂtudﬁa&r’ro‘” S

1S n esire t ant regli ons
selesticaukxbrosetdur@am mblknemuefs Hi'rigbgsriix InIC) Wesaltemadive approach

. ' / hnol

s 26998 M5 TorpBeisk o o B R i g
affinity wherein the affinity of the primry human

oL HROEY B TR UG B SRR o 4 R R

theveaflisee MyOaifeityNaurandias 6b2668 P9I anhEriffittes AD et al (1994)

EMB®Y §%§Q5-§Qé@'ﬁ&go@fr{g' tBlhid ?e%hni}{@é 'aﬁ‘tmo%y variable domain genes

are cloned in frame into either a major or minor coat of protein gene of a flamentous

bacteriophage such as M13 or fd and displayed (usually with the aid of a helper
phage) as functional antigen binding fragments thereof on the surface of the phage
particle. Selections based on the functional properties of the antibody result in

selection of the gene encoding the antibody exhibiting those properties. The phage
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of this techni que such as "epitope inprinting" are now

al so avail able see WO 93/06213. See al so Wat er house;
wWOR@B/0%oI s Res 21, 2265-2266 (1993). 15 1.2 COPCTER0L051655

and Humani sed Anti bodi es The use of intact non- human

378 A 50 Ly S5 Bl SRR 555 o e

madd frore $iuadahiBstedld talkentoanipdivfdualsrafilictod efth i digeast batisogler

h h
SR At AT ANE Y i, AR Reg B e e MR
J.M9|LBID aQZZﬁ&gSQ?eSMs‘A/heFé‘nrsmta&t hyraart amudogy isydemsiredent
. ul . uma
cof BT o A A 5L e P R AT e
frageneel iopreal mevemalishexpreasion vectorsenoomnising ttieedesined abhstant
reﬁlgﬁ's %ﬁ@ggt%llsxmg %Ya‘?)llev%prgs%%g a4 IIF’IQe conposi tion of

sequences In the intact anti body
Thette¢hmiqueetf affimity g1aturetlm‘e(ll\mrk31 Biamsknal N0 FFO-TBAI(HRP2ZBmay be

osB01 B, B SRR b AR B! 88 AL ooy
impesyed by eequeantialyirieplaeing tiestH amtl . dhiainstariable dohiamsewithcnaturally

oc?uth? Qgrlla%?s and’\gﬂl%&igg o %@B%s}(s gfq@[ﬁvgg 3ﬁwdﬂ1%naw ga{lants

rodent such as nouse) var onaln
of ﬁlmt@ﬁ’amqu,@ﬁmhm epw%mpriMaasaenQVhelsaava@@msmerwong

937693, ofgeetaﬂs@WdtQﬂgLYse' Riucil A (fiéseﬂ Wb RiBes bﬁg‘é?” abl e

omal ns e chimaeric anti retains its ndi ng
affinity 30 for the antigen but acquires the effector

1ééHiFﬂéeﬂE%n&guH%s'aH%;!b&d?@sﬁ ant region and are
erefore a pertorm effector functions such as
descri bed supra. Chimaeric antibodies are typically

Therueg %Pﬁ@ac‘t‘ﬁbﬁ‘ﬂurh%ﬁ %Hi?dda?é%tm W\rémm humg!ﬁd%%eég &9

he antibodies (e.g. cDNA) is Isolated an equenced

dlsl%derﬁ@ CHAY Wb ﬂtéfmapotgmt@ééw treerow pell gstablishad pf@lems of
|m91|uh8§€H|{9tlyet95! |g‘?né3|ﬁ9ﬂ?n% g@t%% &f'tRe 5@1%?4{’ iy e cdynidithd non-

specifically to genes encodi ng the H and "L chal ns
hUBTa”t”HéCtaﬁﬁ‘lt'PWoaﬁ an %Gf‘fea”idrm@mt Fid\?Utr?'ﬂﬁmgl rgepRNsgel Mg is

paﬁ%ﬁl‘é%ﬁﬁerﬂ Up¥R infiMiplsS SathinRtrfiorssraRe RHhURAR @nlisdlyad gd.
'aced into expression vectors which are

NURTRE AT AERERETTHGS RBY Dol JYCIoRER OYe! the YBATS o pxsscome
thé%%'dr@olerﬁ's"@nd 38ndfEl AR ORBBdiRg e TddpdRRiBh BPAGRRUMSES Bhino

myel oma célls that do not otherw se produce
acﬁdrﬁ?ﬂh%ﬁﬂeé HU?“PH”*BF%”@P‘PF’WW'%T%'W”@W "ﬁ@é‘?’% eage inpbtaining
nomhhﬁﬁ%ude’l@s RO¥A 2R BYimRRisE® dhified. gb%oﬁb@srbﬂ &uhwg BréHRily

codi ng uence for human L and _H chains for the
twe. apqrggg@ﬁ aH@ baehUsaithta @cbn@v%thls E@p,flffé)arq_prawaemc antibodies,

wh%hl'giatn@ﬂill c6pAtSa HEEhEmER (é\@rrbdérﬂ%ucr?wﬁloﬁée) WBable domain
é The second roac i nvol ves eneratj on

fusth 16 8 FURREEATSIAt BN JaBcaties eranien-bRaiS RiIf ghat SR i
Ioo@fsefdhﬁtrﬂnmleb@dable gomanhd aieelclinabriaitiboty gethiRe ity Binding laffinity

forqhe antlgen but acquires the effector functions of the human constant region and
are therefore able to perform effector functions such as described supra. Chimaeric
antibodies are typically produced using recombinant DNA methods. DNA encoding
the antibodies (e.g. cDNA) is isolated and sequenced using conventional procedures
(e.g. by using oligonucleotide probes that are capable of binding specifically to genes
encoding the H and L chains of the antibody of the invention. Hybridoma cells serve
as a typical source of such DNA. Once isolated, the DNA is placed into expression
vectors which are then transfected into host cells such as E.Coli, COS celis, CHO
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Two techni ques for humani sati on have gai ned

popul arity. The first is humani sation by CDR
w@e@Bodseyr CDRs build | oops close to the anti bRCEB2008/051655

N-term nus where they forma 10 surface nounted in a

ffold f Kk
cofi 01 iR s B3 e leiofonbl PRARER iR Sy el
obthefi syr&lubsh)syoftthe antumﬂ’r'ﬂ‘p:dinArmhydgﬁ nbeified byrs atastituting the

ar acter| ics of C The features are
P eRTirere T BT Heto et farrsegriape FRRHUABN LS.
murim@) i ashddl cabiSkks | rdg}onsrsee leqd. Marvsond PEIASSH 1t, 6851 (o8t he
CDRs, and by the nature and disposition of the side
chains of the residues conprising the CDRs. A 15 | arge
Theesecmaisa)proaahmwm\cagetm geneyaticsnof henao Ised aetibdujesgwizdreiniiige

notw\ aw};%n%RFgf tﬂ%aﬁtlgcﬁign Q%Hg%at&f?&haﬂyﬁé ﬂ%)v(a?l%le%%?r\a?r%

onor I amewo
Twior taotevwapurds for lumoarisatish dave gagedpepulaite Therfied ishuradnisation by

Cf%%@%@%ﬂ%???ﬁ?ﬁ%@?@%@ﬁ eRe Tl ey fgm o

supiece meuntay ima scafiekigrovided bh@edtampﬂve:trle reg@qngnt\nhgendmndmg

r
sofhci R, b0 BLANGL efRoinG todofraghly oMY B remico
charactgsistidsanf lits GAR surfasasTheseffeattres dohivrtumrdetérodediaettiet o
co%rrﬂétﬁﬁ Y@lﬂhl@ldﬁ?&@ﬁm tﬁgpelﬁg/'e bSitibr of tﬁ%%éé GAGby

ant |gen inding affinity’is covere see Queen
then@urezgnd(disigsition AS s813, chﬁmsmmelr@smes caoprising the CDRs. A

Iaré&gg E?mh%ﬁuﬁéée é&ﬂ]caﬁ%)achigo%% ?)é graﬁﬁgeon ly HEERs of a

aril a omal NS s r nce

noRdwiland§-ot mufing anghodiesradons’ @lﬁtb@ﬁlea)mnt%bumaafrén@wgéen
("a%E%ﬁré?ﬁéﬁ&?E%nb @ﬁr%rtgﬁrreélgnso(rs@é{ fJgr"?‘est e L‘I‘@'ﬁ@ﬁNatuEe 321,522-

r amewor k e sel ection of human

52h@ane ngq%q:n M’Qirﬁ' AR hSeiemeeetddu 35315361 drigwenesl CRG erzfting
peﬁE‘é h%??hbﬁ%sulmecﬁg cHRBRESRINtIES Y 5ﬁ@bﬁi-%ﬁﬁ|rfgr&8bérhé‘s and it is

donor “anti body are substituted info human

frea@%rélpjtf@mdfthatrﬁéxmﬁ fkarewrk sesiques (smetm?ﬁ r@f%adu te 9§ "back
mu.@é’tf&%gt %'FtH@QﬂﬁH Lot né&etoadét ;5@9&%%349@ hu,%sﬁ.sé@rrlaeécme if

entlf such structurally i mportant residues, see

sngwﬁlgwt@@ gen-binding effiaity {sdpype rﬁ‘éﬁVﬁFﬁds(é?‘? Qvean (it 2k E1988) ed

Pr\% 86, I%‘U?@Sﬁ) 3, CBGM%Q%I ﬂ@91) P@atﬁﬁeaSmSBOﬁ@bZ) Rlsyciss,
unlﬁﬁpﬂun&n and nuri ne i munog | obul i n heavy and

humag reri mOiE SBOMED TR FERIFS! TRUBATRRPTIIEEY (orfRe nonhuman

doﬁér%HnE@d)Pé\'btcﬁb% fAdm dReRde rESHER pravide %'efrfuﬂ{aﬂrﬁanhéwork
human and nuri ne _anti bodi es, and nobst i ndivi du

(F%h FPaselepis afinyAeniRpecan %et’F%fl’?ge'”]@F Ep@rhuman ‘f%‘ﬁe%ﬁus or
indidlal hidiaR ahtikdidicd] Wherendces s ﬂél)eﬁes(dﬁégfrBﬁ*ﬂhéGoEor/'énuBédy
areefubgfltu epgét@)th/bkwlan Bgcg-::ptorg@g)%%\?%lg%gaf%?edrvg %on ormat|ons
Co?rﬁﬁifa(r@l&&x%lllﬁg REHeENZD6H/ aehised th aelpfigurtifyi suchStructurally
FB} ey Bcior g CORMBEE T st dues 111t frammvork
regions that differ fromthose usually found in
Alternatively, humanisation maybe achieved by a process of "veneering". A statistical
analysis of unique human and murine immunoglobulin heavy and light chain variable
domains revealed that the precise patterns of exposed residues are different in
human and murine antibodies, and most individual surface positions have a strong
preference for a small number of different residues (see Padlan E.A. et al; (1991)
Mol.Immunol.28, 489-498 and Pedersen J.T. et al (1994) J.Mol.Biol. 235; 959-973).
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human anti bodi es. Because protein antigenicity may be
correlated with surface accessibility, replacenent of

w0 b@smesiace resi dues may be sufficient to reneEr/EPives/&51655
nmouse variabl e domain "invisible"” to the human imune

Th%?e%%)%rﬁ]lg Sgsﬂ?%lo @%ﬁ(ﬁ%&g‘lmm@:ngé rllcni/%ggniph éwgﬁaé\r C%&yorleBagmg

expcbsadnasxdue:mlahtsmmebmdq egionSihat ugﬁer froferthessg, uspplDoudd#) .
oSl A8 e O b SRLELFOARE 4 e

accassililitye regacenent stiypp (sutfamegresldsesj o2y beeoficient to render the

méﬂgg % %ngﬁgmar}\o'm% ﬁbﬁagﬂhcﬁww% ﬁ’%ﬁd‘g gs%ﬁw a?‘s%el\ﬁért('GCE.

'S an an avi ng SpecrIticities
et &l 9%4) nh elasdbdokmf EdpérfrmréaitPhapna@;dr@' voMethddhe pbarmacology

) i . ) i
of LAt A e REFhER R 08 L dp oo fe o
hutriasisetiort is cefarmed boal ‘weneagingabechuse otlyehe surfase mf desardinody
. EGB': in pairs, where the
'S %\f/%éméhal ggg‘hggﬂbd&f F%%E‘qir{absll%glg%g specificities see

MIllstein et al, Nature 305 537-539 (1983),

: Traunecker et at EMBO, 10, 1991,

%@%@%&%@%use of the random assortment of H and

L chains, a potentlal m xture of ten different

A tﬂ%ﬁécﬁuﬁ% g&yﬁé b| i dp%ﬁ h%(nﬁg f@?@f{p&gﬁﬁﬂ%ﬁoﬁ Bt @aLiwgne

eS|re ternative
diftigpant eaikapes nMetheds of mekln@swear\tiapﬂiaba@ knommiimthedrt-h t he

TrafRInbRA 1 Re%ﬁglnaﬁtppﬁ'ﬁ? ddii6h b ﬁ§pééi7f Jﬁwﬂﬁé’%&@ RIgAsEQBS i do-

regi on conprising east part I nge region,
exessiemaf taampugpalabuling CM@LQOnaffénthrﬁ éhegvp H @galaﬁ

ha@&ﬁ@ﬂeﬂt BEdlﬁB%g@élﬁcﬁheS'&gﬁ %MIN ef r Nbiugh 805 B3y 53@@@@5?9

resent 1n | east one e fusions.

W‘é?ﬁz‘ 29pndnegensokigl & s EMBRY 1iof 1%9@3 PPeR38 e Becayrsi of the e
rarldofBAdsBAmeAt & 1 SRAL 8h&ins, @RISRl Afktre oF Rindiffdient3inBibody

then co-transfected into a suitable host organi sm It

strpejurep géas PigducadRfch @nly erehas PReesic bigdise geraHicdy. Abr

altér\ﬁ@tn}érap%lréachhrﬁ\%ﬁ/eg 'F@dlrﬁgsthb b8 Bom8iFB Withhe BedRettiding
In one aﬁaroac bl specific antibody is conposed

spegficifies; te Reg\y chaint cwnatam I}egpnmomrlﬁlgg @b@é‘?tfﬁaﬁ efyhe Ainggre
regli)ﬁrm(ﬁ‘-@derﬂj ¢HE ré‘d@isn Irﬂﬂiéemtﬁﬁdﬂﬁérﬂ'tlﬁ@ CHI15868R domtBining the site
[

nding specificity in the other arm see W94/ 04690.

“e%Sééryg%re"gﬁbF'&%b'@f"”al's %F?fﬁd&at IpastieRg phiedysions PNA 10,

enddifify thbSe RIBRNS HHACE deitbd afe It El%nh anaRddra ihtbReBarate
provi ded a bispecjfic anti body wherein at | east one

eXPPFRIPhP e Ent |afﬁ thgn G- t@ﬁ?“&“&ﬂt"?"%‘&}"'t?@‘a hest wigagisn. IRs

poé?dTSie &ﬁju h@d%*s@r@d%é coali %ébﬁ@{dé%?r ﬂt'NB%r arthryd Eaidd into one
ur t her cor

. Such anti bo rise,a_h
eXFHS?Fé‘?rhYﬁCt‘?r | YYy PPrEca: tﬁ é'%pée%ﬁ'ét ody & cqmpeped Pb@%raha'”
with g(BBstcmindn@@pecmnrty |b©de%$m@ﬁdtah$-L qnamqﬁm pnowergta satof@ay
blnglﬁlEOSng Sépoqﬁerfalrr% seeoWOe&l%T%IQS Xﬂ.l SO tselees gSrCelsL e?al Methods

in Enzymology 121, 210, 1986.

In one embodiment of the invention there is provided a bispecific antibody wherein at
least one binding specificity of said antibody is for hiIGF-1R, and said antibody
neutralises the activity of hIGF-1R. Such antibodies may further comprise a human
constant region of the 1gG isotype, e.g. 1I9G1, IgG2, IgG3 or IgG4. Antibodies of the

present invention may also be multispecific, for example multispecific antibodies
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35 WD 2008/ 098917 PCT/ EP2008/ 051655 forned by

assenbly of a nunber of antigen-binding fragnents. 1.4
wWe\R08Qe81'Bi ndi ng Fragnments 5 Such anti gen bi ndPCIYEP2008/051655

fragnents conprise a parti al heavy or light chain

oo &I e p g Ih BRSBTS 2 L e i o

OXy erm nus o ulmn vari abl e
domai n) which retains the sane antl gen bi ndi ng

cifigi nd the sane or simlar neutralizing
1.4 Refiden Bibding F21 P ody fromwhich the fragnent was
derived 10 In certaln enbodi nents of the |nvent|on
t b n a
subA b Bl oGRS b §5le s Petsathah 4T Bogl Vafidhee
sequgncbée.gumnuhorateidtioan bl tgenamlrto mbang)wnagnmmt@‘ﬂmé i nt act

@b HTBHASE doBA BhicEHAREIAS <BAL bREMNIAME Loty
andrﬂﬁa $rock erssithéaroreubrelizinguatildy ad thedartibodalirdry wauakhtthe fragment
roggg%\dwts are produced by the proteol ytic digestion of
YePRtact” 15 anti bodi es by e.g. papain digestion (see
n A DY e ML A5 L T Rt fapmens
whichrneutieligertbel activity of biIGF-Hg. F&uchsf@err&ntwey befuncfiares abwtigen

bm?ﬂgeff@ﬁwen?s"’gf mlégtaan%%@ hugﬁn%gﬁi %EHBPChIﬁQE?l@%P@Bng s06h as

roduc ng a var
Faeanamecéab th\t &chM rfrqge@nfa@f thesantippdigis desarioed so@aFy

Tch{] gﬁ‘)né&hef%gﬁ%rntstﬁa o%c!e&’}&f'ihe' ;%Fe%ﬁ’/ﬁ& H@Bstﬁﬁ fIadfl

two chains t agnent stabilise the

ana@gﬁasu byt ¢ @rpappint digesiien &5 f%e@mﬁéﬁ rW;O %f?é’@4ﬁ)ab)~é Mg
prédu@g@glrd&tl%ﬁoﬁ?@%rﬂ@iﬁa&@ tFaﬁiwsﬁer@B hogt]c:%@)Fog‘mee&S@uc%ﬂg of

ust on

Schy. Sﬁ?ﬁ‘[ﬁﬁrddfé abKiQﬁﬁé§°'@@%@Q§h‘iﬁ§”e426€ﬂn a@dltlcmgg Jen binding
fraBinBRERFHASHd Yroddehd gl Gt el@@f@ngﬁffé@rm% i Hnlhgd“é’s}. &escribed

hut ati ons (Zhu et at (1997), Protein ,
belpg1 - 788) . ScFv fragnents can be produced by nethods
well known to those skilled in the art see Witlow et
at (1991) Methods conpani on Met hods Enzynol, 2, 97-105
Fv firgmepfssrpaarde have [ongs Yerpaionrenergyehipgil tmhamshmﬁab

fra EHtanstlaSm@é %%@&létfbnbﬂme‘?\r/,& ahd VC@érhé?m§ YedY Rsve been
|i but are nore preferab %&:oduce in eukaryotic

"”‘%%’I with pepidess(Bird; & by ééé'ea?e W2p¢2Pnidusiamstali BNey
asqﬁsmt&se; Qﬁwpimdevmloges pc;lee&sthdeér An|, (1990 Bﬁﬁ:ﬂém%‘t/ did.y

due_t o pol yval ent ndi n thei'r_short half-I]fe.
1364 AR 0P Bplen T RIRES Tt CI987), REP G Gl inte)
Sckvfribymemts RaREE @&sbufcé@m/ Frethédde Al khBivA &b thaBe akitdd inanahrt
see('C &gw nal O.ézil%ﬂleph%ds cor%EaerTorg: zI\illlethco(giléF?Elnlzyr/1 ol( Zdéa?mi:’OSe gnda t
Huston et al (1993) Int.Rev.Immunol 10, 195-217. ScFv may be produced in bacterial
cells such as E.Coli but are more preferably produced in eukaryotic cells. One
disadvantage of ScFv is the monovalency of the product, which precludes an
increased avidity due to polyvalent binding, and their short half-life. Attempts to
overcome these problems include bivalent (ScFv'), produced from ScFV containing
an additional C terminal cysteine by chemical coupling ( Adams et al (1993) Can.Res
53, 4026-4034 and McCartney et al (1995) Protein Eng. 8, 301-314) or by
spontaneous site-specific dimerization of ScFv containing an unpaired C terminal

cysteine residue (see Kipriyanov et al (1995) Cell. Biophys 26, 187-204).
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53, 4026-4034 and McCartney et at (1995) Protein Eng.

8, 301-314) or by 35 spontaneous site-specific
walremendgoat i on of ScFv contai ni ng an unpai red CPCEEPIN&)51655

cysteine residue (see Kipriyanov et al (1995) Cell.
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et %bﬁb?@%f_ett 4 §e1 K%é tC tr?l:t{ lcg%a)alen ggfg\égnqlfé&gasﬁan

al€® @ta(m\ﬁevedw@)anétﬁﬁssmremth pnﬁ@n djtﬁenmr@)\otlf@(tmfﬂmuct i on
il RbSIbFeeSREN AR ErOeTBERnG SP, IGENES DY
mi'rmqqimh(sel@o‘du el (t@@? QRackr Bes. éIB 6(1559@961& SafveSa-By tayldems
(Eh12) My A o fled U RN BT BY'a By cHerlide Rider,
se¢ Ns@ltv)ez)al (T895)al lsundld Shrodec§2blispeatia dighadies Sofbe
DBk Poch st S e LchPE AR Lol
coe%mm@f Vp rd@mmfdom one agtbadieon Y @ahorh et tathe oh
dogvfamt 3\’%n§ih@95&t§b@?' ééefw;ziyﬁggﬁﬁgéj%e dffs |ﬁPﬁéh§t7'7 83 G)'f72\"|'111e

omain fromone antib ort |1 nker

stabdity ¢fesuoh bisgecits diabrdiemenntie er&\@ﬂpﬁb@ythes@@d@pﬁm 9fanov
dls‘?ﬂph%‘e t(rﬂiag@)n khBlS lrr]ho@nnl}tgtlgr@%gd?e%cnﬁgaesup% @rbd)J thé YorRfation

such bi specific di abodies can be enhanced
of ﬁ'ﬁglﬁﬁa'@tqaﬂ@d@ﬁ (PR Vﬂiﬂrﬁﬁ itde hﬂ?rldo%%':é/ ffﬁgmqaﬁﬁo@r € qﬁ?nneCted
thrBGér?a p%ﬁ&tlinﬁ&%e%*%ﬁ{ahh%ga%b@éﬁ JthmhoF M%thfoeé Qﬁé hog

si ngl e chai n di abodi es wherei n two

18@«:?3”%’?'8@%?&%'“&@'@%‘%? @Ma”qb ®tR)8- fasipe |§t$qg}é f'[aigm@@F to
theséﬂi’, ﬁ@ﬁfaﬁféf‘%‘mg@tm&éc&el&gta)a F]ab| ﬂ’@‘@r‘ﬁéﬂt tH¥BGdHoge h%?g@ réalgn

. Tetraval ent ecific nmol ecul es are avail abl e by
Se% C@'Of%%ﬁ%@ 9§723E‘ﬁ§9" { Eé’&f?ﬁﬂ‘t" 1D 19LHE3CRIEraRivglYn tedfavalpnt
b|sbs£5rlamo%wleg haf/e bébracrEaEd be/ mgbntohbi@blékfiﬂd Ql@gl@ bﬂﬂﬁ

I on re Biotec

d'@sg'eiéﬁyeﬁéet e ﬂ%?%gﬁaﬁelr%ﬁ ‘$q4e99 %aﬁ%‘ﬁi‘ef i %’6@6‘? P'ﬁeec'f'c

md@u%%aﬂ%ldﬁ@fohﬁwb@ﬂﬁaﬁrﬂénm ot Beeifhiés BEFV-SEFV tandems with
bi specific single chajn diabodies (see A

a linkgrgontaningsa helrlogehelngpoy4 DiBsminipatbodies: %%'ﬁe'#ﬁr etal

(1 égs§ PEBBfLCE 43@&@@9} &S Siidle Sh&R ntwed‘u@rdawabr@mgtfb@ antibody
i merizati ei.ther ScFv-ScFv tandens WII

Va“?t%‘%%?mé'aﬁ? ?Pdn\jt)é{‘ ey "%(‘t"l’t%p?rﬁ‘@”t"kg fgeme %CBIaBPa'””g
(taﬁaézm al’abbbg;ib@%pr@@ﬁo\}\éﬂdl QN9ogy) JaMolﬁol(zaea)i 5|B¥B§|sb€<%lﬁc
45- 4 ngl e chain nol ecu C, risin our
P e IS b PaBTF GURER RE URPGHIE § 2 T ogments o by
heterodimnéddation trpmaagteletmlm@zupmksam Seakaret agi(t 998y J. Expanete m
t, al ) iol. 293,
17% ?%% aé]de'goséei X a?z‘%§8? Jémmugéﬁgggg ségr%g ‘created
Theyphise randahmmmgﬂﬂhufn@siogleﬁabablé dega@tefersito by antibody
variable domain (Vy, Vun, V0) that specifically binds an antigen or epitope
independently of a different V region or domain. An immunoglobulin single variable
domain can be present in a format (e.g., homo- or hetero-multimer) with other,
different variable regions or variable domains where the other regions or domains are
not required for antigen binding by the single immunoglobulin variable domain (i.e.,

where the immunoglobulin single variable domain binds antigen independently of the
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het er odi meri zati on through | euci ne zi ppers (see
Shal aby et al, (1992) J. Exp. Med. 30 175, 217-225 and
WKe®BOYSIY7 et al (1992), J.Inmmunol. 148, 1547- 1BGBEP200$1€51655
phrase an "immunogl obulin single variabl e domain"
tikody variable domain (VH VHH, VL)
cEcﬁat E‘baé@f"%rbc"a Asl?bl nds an antigen or epitope
Allsnde@mbhhearehgolaléd H, dnd Vedemainy/ ( D@gamrs i), sEneB 16, 2461516,

ogl.0 I e vari e r sent
UPERREN DR e 37218 Bt 3 A s TRIP PR AL SR
ardgibhay”,or 3dAdi§ fhersante asaan ‘@binenogighuwinsingte wariabkbdoeain” which
|sr%§g%dlggfdt¥}€c%§50fq Iggﬁraﬁglﬁegfge? 3s qt?%eéiqﬂorrr%'ar nqr%%unoglobulm
singternvartalieotherhnain wbmhemdmaambmdylvaeable davneinebatredso includes

suﬁgﬂg‘épengg%ﬂ} élﬂe ?bﬁ%’ngg%wgrlo%gggggh%gé rno%tsanfa(?t | grrﬁple as

d:mﬁs/eamzmnome% nuggecihiarkoarad Caraeficdbl el Absnmidlansslid VAL aee

AR 8555 A0k Bl A RS

In@lh@s@ camel, karoavrelpasaddneniedagynandodhireso, whithi pmdbqe heavy chain

" ; I

orRBb Sl o A8 bt R 30 97 Bnah FTIEE Eibiens
achrdm tarstangerd t@ghmwswe/aﬂﬁhlesmula@arthmwh dAmalns are still
cdndRbRRgL 8RULSRai %hﬁ&!o@esvae%o@&hgmg%@n p&%s%dh‘%@# Vi

ant1 body vari a e domai n 'so i nclu sin
ingludesiraaelid M- domeindonmai ns from ot her speci es such as

rodent (for exanple, as disclosed in WO 00/ 29004,

nurse shark and Canelid VHH dAbs. Canelid VHH are
InjopmeAtgriptRMt there isrge\idedsan amigen dagiiorraament épe. Sy, Fab,
PN P a2 of 8 biNGifledre® EhRRA GG fhdrhis Ud 'd@chEJ%HFéhpra that

ma, “al paca,” dronedary, and guanaco, whic roduce

spbelamanycbimisrhlGﬁmR rhmxthamsrtm actafitj/ ysf &FroiRl Tofe éntlgérh binding

d
el Riay S Rrt i UBers T el FBRN e RSs cBRER A qutin
SERNBL NO: 4r 6DRH2lds set omtsn $&Qe D tNO 2 ChRitias set out in SEQ. ID.

o\ lNhe | tian. d

NGRS Sred SR BPNPOE T RE2 51 8oy RGO RSS!
andritioRi 3ressettdueinedSEQ. IPr NG ded an anti gen bi ndi ng

fragnent (e.g. ScFv, Fab, Fab', F(ab')2) or an

engi neered anti gen binding fragnent as described supra
1.% haterocpigiate adibbdiepi nds hl G--1 R neutral i ses the

activity of hIG--1 R The antigen binding fragnment

may conprise one or nore of the foll ow ng sequences
HeBGBDRES ) agats attibmdiesi atsoXOrnSEQenbDdindDt ofithe CRIIdRt iasersien.

o555 A ) gy o
Usmtaw[ﬁpnwﬂi%EQOSEﬂanImnemodSaﬁ@B,@EDFQ.XBFT‘@& 851 4,676,980,
Ad%ﬁ@naﬂy?corhgna@ons of antibodies and antigen binding fragments are included

within the present invention for example, one or more domain antibodies and or ScFv

bound to a monoclonal antibody.

1.6 Other Modifications.

The interaction between the constant region of an antibody and various Fc receptors

(FeyR) is believed to mediate the effector functions of the antibody which include
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1.5 Heteroconjugate anti bodies 25 Heteroconjugate
anti bodi es al so form an enbodi nent of the present

WO pwenesoon.  Het eroconjugate anti bodi es are coP@DBRW0%651655
two covalently joined antibodies formed using any

=B E O aRioel ATl LREREIBRAER oxaBfor btho 8RR 7. o
prEgdcynsis ged hbli-higiaegpréncagitre altlbney iiacibuslenddBGatiaint Ihd the

A RIERENS: HINEAL Bhd e REFTRLPe Sl @buBLEnRGBh the

i es” an boun a Abnoc
desired ipoxperty 1F @ eRaimele, Setificinoaaiianssn tte@sconk@nt regende rénsler an

ot Sr‘v\){&qgt c[t Qﬁibs&( %toﬂlr:gtlc i€ Q%tgreao R E‘”T-Ln?@fbt é@%qyan% H?(H B2

rec ors eved ate t
orefrfeenawlncémnate anglvage mheptanblndmgiypmeohtonh@ Butdmds& VO

308 O9ERALyMTL RS0 0505 ne a0t Pars SR ABBfccd

ar cy ot OXI CI I on 0
hmfmgmyeg@tsrsaﬁwﬂ‘(b)l FeyRliacFoiRdlar Ew&llaoénd rrrﬁmnatai Fblanly

Shl fi% %Pa;’h gb 1‘5 Pﬁeb%}% 2t7 égbel 66%9%%%?1&%@% tl%)aq la common set

I hventi on nay be cafrié
ofdga@ﬁamhldlgsd)s’nnt/dﬂeed ldem'ld]@alplF@Berwwe FFEflelemdrP@IyEIII utilize

h d
aigfef s Bl ot 08 Samelny SRS of B8 Positer B, "
blﬁﬁn@ﬁfﬁl %RBlwr%ﬁtéltEBdQS@énﬁwté4B&>b238 A@ﬂ-@ﬁﬂlﬁﬂsp -270, A}Sﬂ -297
r V ece or I Ndl N epl 0.
and S B o I {REC s SEm Rl el ikt o e b8 Bge ifing chi

arky @39, \Rifile FI/me Ufﬁlzéé anlfyltweec&ﬁmbﬁ @éﬂ Of @@1: Rt uBe for HMUTRY)
Fc receptors, ? FcyRI | a, Rilb, FcyRIIIla

A SR R St s adq' o)the cEON GRkm
Al?e?%fmfiﬁ%ém@@%d@é%%ﬂ efd%r%jnd Eﬁw tcﬁF&yﬁmTB@ A@Rséﬁ o‘Pﬁ=cyRu|

residues Is |nv ndi ng al
(el@:ﬁm 29%)naorlﬁeyvah$mts athectlmprtmesithlrIMQ o FtOseBII @quijté bufdld

f
ndy i PR e egroShah R isel 267 R TPANER SRS S
bﬁ@w&@&o F&mﬂ%& unéﬁécté@ﬂOtIfﬁﬂ Gafirs &dfibitedlimpaved ibindiryeto
mai n and clustered near the hin i nin

Rl or BRtRIBih Toghraen g RING1q e Serer drnetar Feo Srmab AL
imfpFoved Gindi r?gstbqié‘?ﬁlllfé?fd rQ&tMH%d:ri’g’StoW dJI Fanﬂc@wd?ltrhé best

Interact wth distinct residues in addition

bipdigras lswariantsAladegogtbingd adﬁmrs%ﬁ@#'@ﬁ%ﬁﬁ@r@@éc@w 333 and
L)J?,LETBQ' T8e ﬁé%dété)l@cﬁﬁ)f&e‘pt&r% the@é(gtoz&zl}wéwed: @3 Antibody

(e . Some variants showed inproved binding
cl@afamq the trapesytasis agsess tigswes (§8e Jarﬂef@eﬁ R A% to

Imfri$hoPRES 7 6 BLSPLRY Gh8tiedet a‘Bgzooa AAA@REVIRAIOURS. 18, 7dbITG6).
to FcyRIl  but bindin was unaf f ect ed) .

Humpare [9G/ s idHeS dRiRFDIRE @dn'ie emww QU FERIONREYeY |

11263 FSefRb4, ILy¥pdd) ThESCEIN3A 1] AsraBAGhA Hid4a5t BRiteHeB &It any of

thcraseecg stltl%rns 'sgribe§(|ar§ t_h|23958e%?ign may enable increased serum half-life and/or

altered effector properties of antibodies of the invention.

Other modifications include glycosylation variants of the antibodies of the invention.
Glycosylation of antibodies at conserved positions in their constant regions is known
to have a profound effect on antibody function, particularly effector functioning such
as those described above, see for example, Boyd et al (1996), Mol.Immunoi. 32,
1311-1318. Glycosylation variants of the antibodies or antigen binding fragments

thereof of the present invention wherein one or more carbohydrate moiety is added,
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i mproved binding to FcyRI Il and reduced binding to
FcyRI1). For FcyRIlla, the best binding I1gGl variants
whawsoesynl ned al ani ne substitutions at Ser-298PCTHEP2088B51655
and Lys-334. The neonatal FcRn receptor is believed
€ t .
syl BYBINSG it BOERBiRtes. GRBLARE e 2RSehdgpex-
sémelqmemrlaglﬁeé( -théeonit@-r5atif &rahtesha potentisl sid fc(rEO@@)latic
- r .
e PO B P o BB e AR L RRALRS ne
glycaslylatiers of arla2bddy. Se Rafidet al (2008 BBioTharaisTy 40 488848876 the
£
AP35 B RGP ollcr B 03 b pfSes
oftrepdlattpswatmndindfor reglialdatinh usirfodtetar!, figelastosyltransiérace and/or
alﬁﬂé Mglbgﬁraﬂgf& 8 ln@?é%gl'h QljﬂsteﬁglngJ?ﬁglam{j%fbeﬁ@\;e'dqgfncrease
cosylation va ilant's o ant 1 bodi es
thethalfilifesefiné pmuna@lghsiis yAndibpdies.af cemmon adingsosiglycoproteins,
B UEIN SodREy bt A e i R A G2 Pl
agrarent sdeardnyibedi¢scare proqugad in @ikarugtic, lnaﬁtiCUéaglytnhﬁmr@alian cells.
A@Sﬁ&t? opﬁgﬂ]%gg}égve g&% éé%%lo’%é@@#n% uf@@tﬁﬂe &indl glytdBRhs, see

nMuUNo Cosyl at | onvari ant's
Zranariel SRenesi@084), 393,81 i Sears bt ﬁ'dgﬁgn@r &N ea1, 2344,

W&ot @60&!&.&&:@8%& 17ng gab.s%nawkg%@;?crheﬁmepn 0FDE R,
carbohydrate noiety is 008/ 098917

Hw@wterbm%/) 65a.658M-Resni4; .7%t1‘éw‘s thpingertignsentepmiateed

plBfF Rty BRI GHaB LintiboHi& L | ARy of i gm%@sé ey XgG1) as

seri'ne or asparagi ne- X- hreon| ne notif creates a
hgseingieseritedgomprisihe adefipahpurmberedad Oriass. foF example S or less
SUCATRAWY &F 8lshole) 'g%b@?mé?‘ o SHY ahtiHRERE OF BniRfenUsRing ﬁ’ag ments

mani pul ate the gl ycosylation of an antibody. In Raju
thgfeoh| (2001) Bi ochemistry 40, 8868-8876 the 5 ternminal

sialyation of a TNFR-1gG i mmunoadhesi n was i ncreased

t hrough a process of regal act os%l ation and/ or .
Fyrther smppdimests ofdhe iverios- "1°'Ud43 YUiPadied sl ihe nyussfit arcantigen

ma(mdé %gm@ht@hﬁere& o%ugltealwla hbmpsét@haé@s dleﬁ@%&brﬁl ast he
rm nal sial is believed to increas

POIERITE givesh (R PRNBIBHPSBED Sl O RRYPHGUVEES. G derlion:or

proteins tHTFEG gl Mmmm@chm@r@fot Wreading haMirdorgretems, @s well
coforns. This.m xture i

m xt ure arti
5 B TGS BIT T A SRRy Bl Bl T Ot R GYiptor it
diffevehi rablealilhywsghiRInY atylesqlinear or Braviahéd thas @éembg@&ted with

ave n devel op act e defined ornB
nggtanBRdRg el S kap Liralar s grs Kogpefisdtrot HEMD) of
Ingll. PhSene0e,196:2880%5) 291, 2344, Wacker et al (2002)
Sci ence, 298 1790, Davis et al (2002) Chem Rev. 102,
579, Hang et al (2001) Acc.Chem Res 34, 727. Thus the
i nvention contenplates a 15 plurality of (nonoclonal)

2.%55@0%%?/?&%'3@ ch maybe of the 1gGisotype, e.g. |1gGl)
[ )

Antibodies of the invention may be produced as a polyclonal population but are more
preferably produced as a monoclonal population (that is as a substantially
homogenous population of identical antibodies directed against a specific antigenic
binding site). It will of course be apparent to those skilled in the art that a population
implies more than one antibody entity. Antibodies of the present invention may be

produced in transgenic organisms such as goats (see Pollock et al (1999),
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herei n descri bed conprising a defined nunber (e.g. 7

or less, for exanple 5 or less such as two or a
waemgloggo1gl ycof orm(s) of said anti bodi es or anPCTEP2008/051655

bi nding fragments thereof. 20 Further enbodi ments of

h ) . : :

e GO 420 BB Pl Ry LEXEE 1"

GermehEpg bews Qaseﬁﬁs npcﬂ @s&e PoﬁW\etaﬁ or pnisetsbs Deran Ry (26D0)
kyl

o g RN SRR P Pod R Bl R NP, BB g, Bz

et tleBlofhe e (2090) 11 815063 iStagen & dt al; (26000 Plgot MoéBlms A2483-590).

AnY}EMtIeeS rﬁéy ra%ﬁ o LEJSP ?8 ng/%r’ﬁ cgysr}/ﬂ[h%tsLn%\ﬂg\gﬁnérﬁfb{)%ﬁeg of the

lnveoilcrmgneayplmy @hicsicethusing yeoembiranhegircutturing teniceely wels
n51b hBKE AL 8 I W o RSP BALRAG 8 SRcFd sBiStec
an@l'rraerta@em a rdgigalgg vedor su@h ag.a ﬁaﬁdlddmﬂfonhevmdm o

R BF e i IR Bl P BT E RS T Bt

symthetd s eybtern (wdmscs@ktmauorpg %lgg;&gnpa(rtimrlyuweqs the host cell
is éHBscL "N;#d gleé }Selo el\éétld%oegwoaﬁwg QFTEE Qrfmtlb'og? R Gy isolated
ant e dlrec gaInSt a speCific antigenic

angisealianged Lsing com\tenwlal p@fce@wes éeeg bélgalmmcélﬁe prabeshdysstors

Y e
whighpiganiids aieed  tybisal qinlagiroer. Gﬁnctra%mss@érve@tomfgahe@n@ude a
&g@%@%ﬂgg @F@%%zf%%hgéﬁgh OSHe &tmétk rﬁé"ﬁeqr%)eneémanxgahancer

2008/ 051655 ~ J. | mmunol
elep®ent, momiﬁ)r and lyiapRQIRGON teEminRtien eRgURDISS GIBIARY linked to the

Ilgr@%'ﬁ@ﬁor RagNeWh ;?tﬁyrﬂdcféétldé@cpgs {osfgélltg%l xPrdssih, ﬁbﬂ/nlﬁlﬂeotlde

| ants (see Doran 00) Opi ni on Bi ot échnol .
enq@nglt@g Igbt@ndwawcf@"qwgzpe lrmﬁfte%ﬂo separgle Veel9r ahez

traHsfe@(Ed fto tH3 RRRAKIB: CA0&0K déé’!redﬁﬂ)tﬁfhe h%%@;g@rﬁaugaﬁ& I@Ht chain
00) Plant Ml .Biol. 42: 90). 5 Anti bodies

carabg BsBees InGtheagmsvesios Fﬁré@nsfgymma@u tee hpghgel- e?hus

ac@dia.hQWbﬁéaéﬁect &8he brasemtihntian thete Rigealided @bw&u@@@k
nbi nant_cel |l culturing technol ogy wel |l

usli reco
co @ﬁ}?nq ? VeHersancering thelight apg{ar %ﬁetvy cpaigy PS/WUE'P‘@@PY 8k
an@d&Qﬂhdhg? trBgmenmtthdreshof itrfe ihSéttioh aﬂmcramémcﬂ&%mpei@eé MsErtiAg

i cabl e vector such as a plasm d for furthe

inte ?dﬁ?tﬁ@ a RohfRyrieptideagncgAing &'th%r@'@é Shajf ang4GB heRclpin of an

an@dlly @% HeQAveryishem i s a glutamate 10 synthetase system
(such as sold by Lonza Biologics), particularly where

the host cell is CHO or NSO (see bel ow).
it iPRAIWIIRI RO SkAlel e PRidiathatsynthetic Bosks, Whichendbde/the same

o e e e e S CReT B L Bhe OB e
codlﬁsdhatrmé usked pltasgénk. vi rus, phage, transposons,

These dé:s?grnotgghnlques%volve replacing those codons in a gene that are rarely
used in mammalian genes with codons that are more frequently used for that amino
acid in mammalian gene. This process, called codon optimisation, is used with the
intent that the total level of protein produced by the host cell is greater when
transfected with the codon-optimised gene in comparison with the level when
transfected with the wild-type sequence. Several methods have been published
(Nakamura et. al., Nucleic Acids Research 1996,24 : 214-215; W098/34640;

W097/11086).

41



10

15

20

25

30

35

whi ch plasm ds are a typical enbodinent. Generally

such vectors further include a 15 signal seguence,
wo@ediogioysoof replication, one or nore marker genBST/EP2908/051655

enhancer elenent, a pr om)ter and transcription

ooy PaRiiet, B R ey SR Rara s 570G Moyt o Pseee
gerapofananyospecies|(satue |ge bibkarauraen @b dNuckpid Aedd Rgbdarem 996,24 :

218 AR P o o B R B et SBR HhoneES Teq ™
(WmOb5®2fﬁ1h)3avy chain and |i ght chal n 20 can be
B iR R ot it Mo SRl e 4t 386SEH A8 ddihBancy

accord
of {heexeentic mdeealteroatlvetpetyeucleotmee\tm thede dlsploee@berecnf(partncularly
i : adj. ' e ,
nEREeheT fotrifed el B GT R LU R s, g% PG el
entduertbe polypeptides iohtherimvieotion.whi ch et hod conpri ses
inserting into a vector, a pol ynucl eoti de encodi ng
either a light chain and/or heavy chain of an 25
3. bbihdisgdguerfceshe i nvention. It is known to those
skilled in the art that synthetic genes, which encode
the same protein as a naturally occurring or wld
Antiygsttesyefriee preagntievediien gwe delpjodticad gs adusior proteid vats a
e i o Rt oIS spelic IR B I RAGRHAHES! e
mattare@m/telnu’ére@senalwawmceaho@é@esewwhed g psocehsad ki the
l.l.an
oA, PRSI nISAR e HORY ST Re R K o PR e
alkmlrtehphqs;ehatam @enicilinase, tqﬁeeakﬁtable Ieet¢é9t0>@m llé@aﬂeés fror yeast
{
sec\%}\ﬁéﬁcﬂ%ﬁq @éh%%%gn%% nr]nésg dé fo'é %)é%ﬁ@ta eaé\é;\ﬁ\gbortr?ts\%\f’éﬁ;ﬂfe?% Btor
lealder/erl aommﬁseaatasehesﬂer@tsed evﬂ WDW&M& th mgmenagianygelhce.

oS48y S A o W o

immo9e|Gba GignaViBYPENcED8aY be guitand. Topealtydse §rgnal sequence is
ligat QJ @39954&%@5%»:&?&%6' grtﬁgﬁﬁfb%'dg% fFamRAtge! | ved
Piterature sources for y expressed
genes of many species (see e. g. Nakamura et al.
2lel Research 1996,24 : 214-215). Codon
324 '@bﬁr @or humans (have al so been publi shed
(W2005025614). 5 It will be imedi ately apparent to
Ori(o;mclﬁ‘?eﬁllééthdn%daré Qe Qﬁovﬁ{ i thdaft \AﬁtH%BtF%ZQ Q@ltétﬁ@ Wm@:ﬁram-
f the genetic code, alternative polynucleotides to
negaiye @?dfeselbs@dsrherfer imogt yaastiandIvarieys virsheriginggihoiras SV40,
polg{i’ri]g '%c%ggyif%l VgWer%w f‘BFm'oQt rﬂaﬂh\éﬁﬂé Q&i@t G‘éﬁerjahy ﬁ%%rllgln of

e that wl encode t
replipationrpgarponent.is not needed for mammalian expressmn vectors but the Sv40

may be used since it contains the early promoter.

3.3 Selection marker

Typical selection genes encode proteins that (a) confer resistance to antibiotics or
other toxins e.g. ampicillin, neomycin, methotrexate or tetracycline or (b) complement
auxiotrophic deficiencies or supply nutrients not available in the complex media. The

selection scheme may involve arresting growth of the host cell. Cells, which have
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10 3.1 Signal sequences Antibodies of the present

i nvention may be produced as a fusion protein with a
whedsnegdoogous si gnal sequence having a speci f i BCT/EP2008/051655

cl eavage site at the Ntermnus of the mature

BB e e e i 000 e

menhtlda sdrhiee gugitmé.gségy eemﬂammycduferfe@rbydha spleeticimarker.

S I e e T

ClsttLgestﬁlln tlseqmen@sofnm/thdﬂeamm Iretypicpll eentzodjreerss, delly are @dtered

in tgcé presance{/@fa 6<}r%é%ﬂ%§r%gﬁr§tﬁ§m§ﬂogﬁy g l?cf) Qrﬂéf’ﬂ’i fnel c,eo%g%ru%bler of

theenowgtnug deeadéinteresicOHOcelie apes pmlnqjdar@(uwlse@hnd foa tihe

DE!u astelbc%{: onﬁ%u%ﬁ?)%lnﬁﬁ ls tne ﬁfumte§ rﬁfg’%ggeee@fgsg%%e%yslteﬁn
(Lopaal Bm@agﬁaszirks@tab@l%l@ormdem@for hee mnteablog heofp t gene, see
s{rﬁ“ﬁl%%b%‘i‘al r?fat%re%zgpg, f§ 7ofeplication 25 Qrigin of

cattons are nown in the art with pBR322
suitable for nost gram negative bacteria, 2 plasmd
yeast and various viral origins such as SV40,
i|3"$-r§)1'q;7‘r8r§e£adenow rus, VSV or BPV for nost mamal i an
cells. Generally the origin of replication conponent
sg@f@bro%%%g%dseg REBh{iU R 1SRl ftiod 2 Pééra@l%nl@beto
Dplﬁmmur@pleomp @@dﬁeltr@antmdwd?rraéptemﬂr @mkag@ltlé oestainclude
°g@ta%&&ﬁhé@aﬁ@%&to@@éro‘?ﬁﬂé@g sfe‘?r% 5Fk§ﬂ?ee to

ant ﬁbl otics or t oxI ns icil
plmmh?taseu tryiptaphen aest avl@;rldowromte\fa@w asnkaco Prqrmters suitable for
G T Jeast LR e S SO hdRco e R s o it itk ic

ewrrea@tq-@rer@laseméyqea@ldqzrhmﬂ § ehesnhate dehydgoensse. Bexakinase,
p%%%te %@Eé\rb?gﬁ% Sghc‘lgﬂh&?ué?@k\(r?asedf uc\!@e@&%sgﬁgtagomeraseh 3-

EP2008 been success ly transfornmed wt
Phosphgaliessaterpgasmand alecelinaspoaguable yaRst prrgelfgs include

al'cGN(ﬁ BEH)QH@ e?ié%é! '2V§oévt'§chtr6’m§cgamg HEspHREdse! ABE&Mothionein and
conferred é}@ sel’ection nmarker. Another exanple is

epzvEesgesrRansbie ormikoge Betabelismar Kaltossaaiagiope utilization.

PldrAdiSks A6 MBRtSsshen niainkaliaB Gell Bydtdis RcRRIBRNAS! pQBmoters such as
net hotrexate. In typical enbodi nents, cells are

pelyprhafaylpex aRd ?H%”‘?Wé%eén(@@ afenqyive Ak PAYN2 RBRIIRTEE Yius.
allBh BREb®%atrBs tc‘?to?fﬁ'&élalof/l‘x‘ust (e p&a8YamHE e dibte 4419 gene

Xxogenous gene interest. CHO cells are a
pr.@mcg%aﬁtawwsmws B ¥irys, [eptie reysy sarerina pirisHRSY) @qmeisr and
tHA dary bhplie smaﬂplnm £, O @o@rst tr @HoRceSof @P&ﬁét@ﬁ@ based upon

expressi on s g’o‘ &LonZﬁ [ é}(gl cs% . A suit h
s §iPlecerur putavobe hes (o usedlor Srgedsial F fhé SRheomeat
therefore there is provided a first plasmid comprising a RSV and/or SV40 and/or
CMV promoter, DNA encoding light chain variable domain (V. ) of the invention, xC
region together with neomycin and ampicillin resistance selection markers and a
second plasmid comprising a RSV or SV40 promoter, DNA encoding the heavy chain
variable domain (Vy) of the invention, DNA encoding the y1 constant region, DHFR

and ampicillin resistance markers

3.5 Enhancer element
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Stinchconb et al Nature 282, 38, 1979. 10 3.4

Pronoters Suitable pronoters for expressing antibodies
wo@Rooshesdinventi on are operably linked to PCT/EP2008/051655

DNA/ pol ynucl eoti de encodi ng the anti body. Pronoters

for prokaryotic hosts include 15 phoA pronoter,

Bet a- | act amase and | actose pronoter systens, alkaline
Whkesaipad@ings, etg. yptespreasioamdhipydrdultapyics be eshanehelasment

onfiy TR SRl leh Bne FETED B e 5FRRe U1 °
meampalies eehanceesayjuasess igtiydeertiateetsiepeds ioosghbinecelastase,
A Ie0AF0RRCn1FIAI! AR Garve R oot B8 SPCR AR R BB meyt

I hase ucose e 1 sonera
fraﬁ apdm@avplytugtqlb@watsecmaﬁ S¥40 anthngeu@d kp Hi#5270)] eyteroeédslevirus

eé{r@@%{)/@%t‘éﬂ%ag{c% pgﬁ/hgldeﬂqaﬁ%e&%ulo%?gye%ﬁ Q& or ﬁ'\u%ne Iganc?

chrone rretalothlonen
Ioewsz(yaeW@@H@@ﬁ@éBbITéwefwhamner meyde laestedhon thervestor at a site

u&ﬁgg ng%ﬁk@§e utilization. Pronoters for

expression 1n nanmalian cell systens include viral
pronoters such as polyoma, fow pox and adenoviruses

3 6% PordleRNNidUSarls  Povine papilloma virus, 25 avian
S, gal ovirus (in partlcular t he
i mredi at e earl y gene pronoter), retrovirus, hepatitis
t d
A5 oA 5ol BRI 30 4Bt o ar
DNWU@U@eotmemp@ng the andibedy efgbia inventiem Sush signals are
tyg.eérmé en'bdogf/th\éﬂ goen Hﬂa%rmm& Gh tnalrﬁﬁg.ah%s@w RSRiiffin

I
| men efore there is provided a firs

exsmelaindude sisnpisidegves fremy geavdh bprnswnes. elppgasion Sactaialpha
arff WiEPLeR rSV@'@eﬁé@&%fﬂ&wﬂa\ BRY t&hfHdD réb@fa{sam ReadPRtdMdNN-

of the’in regi on together with neomycin
lirgjfeD exAsRies of mlwdegyigtncaﬁé@mgaﬂlwlgw iRglkde F@Sﬁﬁér"éﬁd from the

pHRRERGl JekRe Rindsé ef@k) sidHe aIcBRY &hy&yé&£EQ$QW) fgeﬁw In

encodi'ng the heavy chain variab domai n

PrRkRT¥RHC %ﬁtew&%aﬂat%sw@s gre yaipaltyaet r%ﬂg’% And pigoRstead

us@@ﬂto%l% SHdridr BES it ddiR e B rkfiiatordeq ﬁerﬁzegnbﬂé&%e the
el enent’ 43 WD 2008/ 098917 PCT/ EP2008/ 051655

crw,grqj I9p|ya§1%nylaélogltermg}anggz ﬁ?%léegchwsl hasgd YRt smta\t/JY(Ia compatibility

wisHraHR¥t dfitisedfor@pesien. el enent  operably [inked to
the pronoter element in a vector may be used. Suitable

manmmal i an enhancer sequences incl ude enhancer el enents
fromglobin, elastase, 5 albumn, fetoprotein and

3i nsul i r|1|. Alternatively, one may use an enhancer
: s

Suitable host cells for cloning or expressing vectors encoding antibodies of the
invention are prokaroytic, yeast or higher eukaryotic cells. Suitable prokaryotic cells
include eubacteria e.g. enterobacteriaceae such as Escherichia e.g. E.Coli (for
example ATCC 31,446; 31,537, 27,325), Enterobacter, Erwinia, Klebsiella Proteus,
Salmonella e.g. Salmonella typhimurium, Serratia e.g. Serratia marcescans and
Shigella as well as Bacilli such as B.subtilis and B.licheniformis (see DD 266 710),
Pseudomonas such as P.aeruginosa and Streptomyces. Of the yeast host cells,
Saccharomyces cerevisiae, schizosaccharomyces pombe, Kluyveromyces (e.g.
ATCC 16,045; 12,424, 24178, 56,500), yarrowia (EP402, 226), Pichia Pastoris
(EP183, 070, see also Peng et al J.Biotechnol. 108 (2004) 185-192), Candida,
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froma eukaroytic cell virus such as SV40 enhancer (at
bp100-270), cytonegal ovirus early pronoter enhancer,

we@eiognoesoehhancer, bacul oviral enhancer or nuri PET/EBZBR%051655
| ocus (see WD041009823). The enhancer may be | ocated

t I e pr
et BB e paf B et TERBRb L e R PR G
spdi 34 erdplamsiaod Asmlgeradre atﬁpe:ootempdadcbeq/ l'i nked to
DNA/ pol ynucl eoti de encodi ng the anti body of this
i nvention. Such signals are 15 typically placed 3" of
AttheugbRrakargetiti angl Yieasimost ¢ells raserapddfizallysgatemplated by the
mr\‘/gﬁ‘nanhH%ét Bk o8& sgntllmén'ﬂgrsaﬁe' rggﬁé{%uﬁgrkbtyc%jell r%’lmragle

nmones, ongation facto
h(gbgr SKa0jotig bostsets lnpletie owammadlianeats slmthrﬁ\(DSﬂe@é'éleNO:CRL

16SXEISY (RIEETORL H00n, hrrt LHENENBRRIEF i 20, baby hamster
k'déw galld (BHEMATHC Cﬁhd@ﬁﬁb@"?@éﬂéﬁﬁcﬁims@?l{ oK) 283 (ATCC
NUTGRE‘H%%‘)Obh%Eé/ HARee 6v°a$y &elﬁ'}?ﬁ%nsgr‘éﬁo K A%Q:C NO: CCL

pro aryotlcsstem O aden

Gﬂ YPHRRIGHO gelt lineesyeh @é Qsﬂ‘ﬂd(sﬁ@ Urlgulp ﬁtsélle(éﬁ%)u%qmtlot@ﬁ“
N%ﬂ@leﬁé’t N8548 956)"5‘%&"8%%%/ %s'ert%’o GBI i mé%aatd%Fte%EfSrt@éﬁgﬁ'smn

course the hoi ce o yadenyl ati on/term nati on
C%'Bkﬁ@ém}@@ segolheglisdmapkay K eb’:ﬂ?“f‘e Aéféﬁ?ﬁéf e45] Mpokey Kignely cells
(ATEC R L149), |HE~L§1@9eII§ Oéanﬁ?én&@r%?'c%rb (PTBceLHRS thur@d i8ng

Sui t abl e hoSt cel for cloning or expressing vectors

cellsdbdChR@nY 5bb'ﬁpé’a2 ¥1d myomp o) bAhemacieds pidoR#Pd§es ¥S

5)3@:’;1$t15pv3 Q;ogiggr eukaryotic cells. Suitable prokaryotic
8 i ncl ude eubacteria e.g. enterobacteriaceae

such as Escherichia e.g. E. Coli (for example ATCC
TRds A4 eddbodiient &F th%Z@entlﬁnﬂﬁFé)@ﬁ\ﬁé\ﬁded aEét‘é’oIQ'tr%nsformed host

Kl ebsi el | a Prot eus, Sal none

cA | CRE IO\ o b8 6 MEARAAT bR GGUSpiha Aplibody or
aﬁ@eﬁ@ﬂcﬁwgﬁ‘ﬁagﬁﬁ’édt t@ecﬁ%@ﬂe?ém gesdhibas. Shchabi ddiis cam@rise a first

ichenifornm s 710) Pseudononas such as

veStSNeging e '&H‘BS'@"? &M 6&9%%‘9 Vedorﬁﬂ@%/@a%ﬁi Rerw © ch

cells, 35 Saccharonyces cerevi si ae,

schi.zgsacchar omyces ponbe, Kluyveromnyces (e.g. ATCC
4@—@5&%‘3 e talion -~ 24178; 56,500), yarrow a (EP402, 226),

Pichia Pastoris (EP183, 070, see al so Peng et aI

J. Bi technol 04 5-192 Candi da
53‘68%? SYBETS aﬁﬁ:ﬁ?éﬁ&?f@ﬁ%‘gé&éhe *’r‘% rﬁ??é‘?ib?fn”é‘"?%%g'f‘ﬂ'”g
frédrhets., SubB4lagnidens are liddatisedTinlryqencibagbuwitiamthe periplasma.
“\gs@g)r% IB(la]r:l_ ?s%#lgfs)t insS ggnhbea gxtéc?eddaunldarg%ldaerc]iqo%drm gc?i(/e %Fo?eins
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.

ain.

3.7 Cell Culturing Methods.

Host cells transformed with vectors encoding the antibodies of the invention or
antigen binding fragments thereof may be cultured by any method known to those
skilled in the art. Host cells may be cultured in spinner flasks, roller bottles or hollow
fibre systems but for large scale production that stirred tank reactors are used
particularly for suspension cultures. Preferably the stirred tankers are adapted for

aeration using e.g. spargers, baffles or low shear impellers. For bubble columns and
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Al t hough Prokaryotic and yeast host cells are

specifically contenplated by the 5 invention, host
weeloBs9soi7 t he present invention are higher eukeelBP1008/051655

cells. Suitable higher eukaryotic host cells include

R or e xS 87 pCiocnivtl en PV b g the nos

celBOde cokilrgd hrearsérem fréa clitere medibsthe Bhédia isATRMeCiRhtetiG@d) g

coBRTRL RSl aR APPHES P8 e it PR sl gy o

theCéarafldh ;ﬁﬂ)ce@maaéﬁfnhg:@i thelhosiecedi whhraateriBl@$] eiftse enitiotaibrs

Gl T SR SRSk S5t B 90

mas/bs pdasted ito smmplehmore cultupel Sehigreis ttydical)c €hé sultumngloétiost cells,

e

fed3d@dteh, mepesated batgh prebssing ATEOrEauzs Bl (1984) c@tectaiology 15:

10%%@%)‘; 'ggtfggmé wgﬁﬁ%%#ﬁ?”%s'gﬂ cglﬁge (eﬂ@%aéﬁrec%ﬁub natnﬁé
transformed marrtﬂad;ale host cpliomiay bd caltwed i serumesnesfainimeetiassuch

as ‘f'e%l ctaﬁ‘%gn{n'}] %o@t r\é?&‘[ﬂ&% g&? R(Sjét 'Egllsaargecﬁf{%reﬁ ﬂf%?@tr?é?ig/sgrrum

or antl
—frée a@mamum lag dissfosad iriéeesi et aﬂé@@ﬁ) ﬁmtecmmmb%ﬁ%éw or

co@ﬁ%ptgg@ga ll%ﬂlé?h |a25%cP{%8ﬁ:%cﬁ8a%@M%9 Lﬁtl:}a%H(bgR&aﬁB?é)JNJ

or encodi ng S heav
U%&m@plement@rwm aecensaBagithean amergysmtﬂmessmheas glucose and

syrptﬁét gﬁ'gwﬁzﬁg&]p?suéucﬁgts r&!ogg %H%Lfﬁ? SI"h8 '?;eﬂjm ﬁ'@éi ﬁlﬁnmg of

UCh rag ments are [ oca
hostrcteﬂamv Ired uivel t!yatdhosm aelis aret actaprﬁeirtp |greve imeserurh Kig€l cabdlitions.

Or@%diaﬁ%??%épre %‘{E'tﬁéulﬁ@%ggr J‘?dgi E?%tlﬁg?r%ﬂpccf ‘?glﬁvﬁ%dﬁaoand
refielatesity @khiarhmlw% of the calture re@thursécwdh@zer@ltn fage (ned@Fp that the

nost B KR B3P 55 5 B9fiIR ey b SorBiieli N ol
(19951 mcArsmaHgelt teckridicgyt Pavelépments tavards thect1st eentury OB YYEgTY
¢h§aﬁl@é b&d@ﬁ@%ﬁfKW@rAE‘é’o%%é ﬂ‘bl%ﬁ%y?m' gen bi ndi ng

ra msn ereof ‘may be cul't any nmet hod known
to those skilled in the art. Host cells may be

Anggéog &nd l?uvérmdﬂrk%'éreftéoalﬁ{ﬁsthe h@dtaeﬁ\apsé tdB9e@H é’r‘n@'duﬂﬁ\éd

re systens but for large scale production that
usigg jarvesiety i tachpigies traovide a degige gb apificatipmpyitabiedpr the

intSHRRGRS! B4 C?@(?leértﬁé us& bEARHBALY of t'FI@ iehfisefr ir@}b@iﬁent of

are adap te aeration usi ng .g. spargers
hugren |pev¢r§$1é'@rcallms@mi@e%at st 96%@14@ e rtmcaélva §8%mon\§8% or

gre;agé}?uggﬁg%Pﬁ /té{?%qsp@deoéﬂ{@%‘imeamﬁq' 'Iﬁttheff‘?réﬁh%ﬁcéj'cé@‘?t

air or oxyge maybe used. Wie
deprifefrera die cuterg wedinds ypick! réwOWﬁd as'% Pmﬁlfwe@@rbfellqwdeby a
clafB&itiBn stdpeof RIS DetriatSiit RBING BB hestoMtrbflorR ultrafiltration and/or
depth filtration. A variety of other techniques such as dialysis and gel electrophoresis
and chromatographic techniques such as hydroxyapatite (HA), affinity
chromatography (optionally involving an affinity tagging system such as polyhistidine)
and/or hydrophobic interaction chromatography (HIC, see US 5, 429,746) are
available. In one embodiment, the antibodies of the invention, following various
clarification steps, are captured using Protein A or G affinity chromatography followed
by further chromatography steps such as ion exchange and/or HA chromatography,

anion or cation exchange, size exclusion chromatography and ammonium sulphate
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cell protective agent such as pluronic F-68 to help
prevent cell danage as a result of the aeration
wEe@ses®17 Dependi ng on the host cell charact erPGI/ER®N8/051655
either mcrocarriers 5 maybe used as growth
tes. t I t he
PR l o BPEA VARG R SER arf Pl iR 2o <
ndnpfitratié) usifge.gcalDvi20 fitprpFolmeng tekse sarloweertepscalparqu

ebrat Ut L vari ety of

R -ongl Blerehog <BMrEhe pLES Tl koS isr e
100nuzmbsi grgatés efdh®aatimay obthedhvenlio® 4) artigeo bedimydtagyyent
th%ﬁ 0 |s3p9§v %d?%ﬂd tﬁérte‘fc{e}% goﬁggnanetﬁnl%’d%&ﬁ%f 91re IR\?Jnft gr? éiptably
suth pneparationkh et Slnt@ldrwall‘vefyedcm‘ aglfe@ateeidonnns of antlbodles of the
in %&é containing nedia such as fetal calf serum

? gp for exanple such host cells are cultured in
synthetic serum -free nedia such as disclosed in Keen

4.%ha%aée%%§$_ko%féogﬁisg$'no' ogy 17:153-163, or

e nmedi a such as ProCHO CDM or
U traCHOTM (Canbrex NJ, USA), suppl enented where
. - I nd 15
PRSP Ly EBSOY AP HER ARG RRndn
prebryatiens) as Hesasibedisuprei mgy be incameratee inte piainacefival e
otnﬁC O&gn itbRORR u§§H tﬁe g%Stn?éﬁﬁBF ﬁﬂnérpdlgééé‘é/s laRd %%'bl»&@ré 565 as

tions. aptation approach is to culture

RReusmateid dyrthgits. |P§or'as|%@rr@@ﬁ0@cﬁrﬁ gi Asuig Lyreaheblagtig Leukemia,
AdrERGHRA| HaiohAN 8D SRUALq ERGFY 'AIIE?S ‘Re@é’d Hﬂ’n{)t‘ﬂmé hhal

serumfree nedia so that the hos el | [earn t

CanseptChilgheast Gerepellae Aétﬁ@@’tqm@lg‘"(jg‘@%j %ergbr%éﬁtﬁwyé-‘rm%r g
C&o%ﬁta@bag&r(Wteﬂ @aﬁﬁ’Ho’f@ EGRhheda8E BO DREYCancer, EBladder

Devel opnents towards the 21st century (Beuvery

e .
Cancen| Ostepparcospiiglignzat F'RTQH‘ﬁé‘FSUQéHQ@m Bongfncgh &raip Tumors

e@“tBrQRC@t&% @Ifonﬁé" @e‘ré’Béﬂé‘rtAQ!"(‘)C%Haeb@Fébké’i%@trb&ﬁorﬂ?ﬂﬁaﬂgnant
be recovered and purif using a variety

f
G't%% FPgoREMema, Fle%qulelélagoa@g‘S@%ra@pt%@} Primitiye NgHro%ctodermal
Turhbrb Ak @al fp@fhv&dyeanaﬁaypatrﬁmﬁwl Cl5a) ERéast caRBEeBidMehiHE €

of antibodies of the invention or t.he treatnent of
AJRIREIRSISA T BAIES Ei‘&/‘f:ﬁtEéVm§?h‘Pfﬁﬂo%ﬂr§'§°'9tT“I”@és agEupesingt v
Cé?@?n@ndtm&atéﬁémgﬁf’é)dﬂ 'UnQQ&(Q/rﬁ)anﬁl‘ye&h%ryS@émtfaf N@Wﬁﬁy@t@m,
crude cul ture ne rst insta

CuBbeIaT ASEPETA G ThE %wwﬂ%@a@éﬂw&aﬂ@l&qjﬁgﬂ GaPYisal Cancer,

CHiIRRBYEabsdrsl CHEME Lyﬁblﬁkﬁiytl@ﬂelfk‘élrﬂl@\/@ﬁom& Myelogenous
clarification ste

lp er nat an usi 8(9
Leyremiss Chiqnig Mysiop Bl‘f?Pé} soHers %\?fa Bices %I%'i&{%i‘f" Cancer,
c%tbhelsdu@tn -8l LﬁnM&fnhéi‘lE{ltd@ﬁetlziaheénde@CE’b’dnG%ﬁSm@UEébp&@gﬁal
| a 1.S a e | ectr or esi a

ciseh it et o it SRS BePe TRyt Raar
Gely OQIHT@gDralEhyar(e:mtlt BH\@Dh?ﬂ Cancet, \mtregrcalar BefanoiriayEye Cancer,

t t 0 | St
R BR R e Rl QR Rk Sk, S8 S Canesss s,
Gdﬁ@;n?%?wala@acina’rda’lid_mrbl @er_m Gelbmemershied. ,Fedracrantad
< AALLRARL SPRhah 05 CUUBIAM o BLE I AIBEIONS (95 s
Childhped Brairc BteonéihdghnendGereloial Asteatytona, Qmﬂqlﬂwd Visual Pathway

an%h-ﬁ@'@ﬁﬁo h a)oﬁéé iry CBR B e &2 A%ed LA ENER BTG R AN pSlocE Iar

(Liver) Cancer Hodgkms Lymphoma, Hypopharyngeal Cancer, Hypothalamic and

Visual Pathway Glioma, Intraocular Melanoma, Islet Cell Carcinoma (Endocrine

Pancreas), Kaposi's Sarcoma, Kidney (Renal Cell) Cancer, Laryngeal Cancer,
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ani on or cation exchange, size exclusion

chr omat ogr aphy and ammoni um sul phate 46 WO
wWQQOB8HPED17 PCT/ EP2008/ 051655 preci pit ati on. PCT/EP2008/051655

Typically, various virus renoval steps are also
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Typically such compositions comprise a pharmaceutically acceptable carrier as
known and called for by acceptable pharmaceutical practice, see e.g. Remingtons
Pharmaceutical Sciences, 16th edition, (1980), Mack Publishing Co. Examples of
such carriers include sterilised carrier such as saline, Ringers solution or dextrose
solution, buffered with suitable buffers to a pH within a range of 5 to 8.
Pharmaceutical compositions for injection {e.g. by intravenous, intraperitoneal,

intradermal, subcutaneous, intframuscular or intraportal) or continuous infusion are
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wifh 5\%§P‘Et|°8ﬁ P Ueg 'y a'&ﬁ%?mﬁﬂtﬁd. byYdBE RegsgRENvention.
Rhabdorryosar coma, Salivary d and Cancer, Soft Tissue
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e L R L N
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In accordance with the present invention there is provided a pharmaceutical
composition comprising a therapeutically effective amount of a monoclonal
humanised antibody which antibody comprises a Vy domain selected from the group
consisting of: SEQ ID NO:14 and a V| domain selected from the group consisting of:
SEQ ID NO:16

In accordance with the present invention there is provided a pharmaceutical
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Unknown Primary Site, Cancer of Unknown Primary Site,
Urethral Cancer, Endonetrial Uerine Cancer, Uterine
waansoss]7 Vagi nal Cancer, Visual Pathway and PCT/EP2008/051655
Hypot hal am ¢ d i ong, VuI var Cancer, Wil denstrom s
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of ?%%pgeﬁwglﬁgtggsm%eﬁ%%‘?ﬁ l%%gg@egnt ftr%rreéf%iegﬁér% ntich anBer
medigarueras eptignally metbanuw@ulnatfucmons for uap ésralsd scortiemplated by the

' infusion are 48 WD 2008/ 098917
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neaﬁﬂﬁﬁwﬁv@ghéﬁCWHéofﬁﬂﬁhRion in unlt dosage form
optionally together with instructions for use.
Phar maceuti cal conpositions of the invention may be

lyo Ehl|lsed (freeze dried) for reconstitution prior
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andbRAr iR %mehafu&Qﬁﬁh sthkt thefhpeltid Qgﬁerﬁs’ br ra¥Bg6retherapy, for
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bidlk& éaﬂtd@gpbﬁgle modifeis mdh@ﬁwoﬁés ahdbsti-bs@PdyeIRsisRents, including
Effective do eat nen

EP061 a ?
A Y e S S e VT e e
(cétuﬂ@asmanﬁigajvanfracmr amh@oméwamua@meaa@z@mmbhm),
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er,a n
o PR b 500 YRR L oMl

etoposide, teniposide, adriamycin, 5-Fluorouracil, cytosme arabinoside (Ara-C),

Thiotepa, Taxotere, Buslfan, Cytoxin, Txaol, Methotrexate, Vinblastine, Bleomycin,
Ifosfamide, Mitomycin C, Mitoxantrone, Vincreistine, Vinorelbine, Carboplatin,
Carminomycin, Aminopterin, Dactinomycin, used in the treatment of human diseases
and disorders such as Rheumatoid Arthritis, Psoriasis or Cancers such as: Acute
Lymphoblastic Leukemia, Adrenocortical Carcinoma, AIDS-Related Cancers, AIDS
Related Lymphoma, Anal Cancer, Childhood Cerebellar Astrocytoma, Childhood

Cerebral Astrocytoma, Colorectal Cancer, Basal Cell Carcinoma, Extrahepatic Bile
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Conveniently, a pharmaceutical conposition conprising

a kit of parts of the antibody of the invention or
w@eiosgesr1bi ndi ng fragnment thereof together w tPCDEP®DS/051655

medi canments w th instructions for use is also
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thBamm pRfhndhal éé%%a%’@i wetiActihdedy 50 r@ynbére%aﬂblyaheé Gancer,
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GﬁQ@C1(§tQiTﬂﬁPhéCVEC%loﬁﬁ$tFP”§é$t@@{ Garcinpighl YrpRr, 9960 fell Tumors
(e. 6°'E§fr§<§rlaﬁlgl ekiragorathll Q]d\@\lé{ﬁaﬁ é@ﬁé(tﬁiﬂb?ﬂ'bbb(@blé’stlc Tumor,

euti cal conposition conpri kit of parts

pha
Gl@fnaﬂﬁ@ a‘}ﬁuﬂtb%a'iﬂhow Bf%SrW&n"PB?Pdo@ef&H@' @é"ﬁoqﬁ%@ 'ng
CHiIEREBNSud PRtRRly én@g%ﬁ%la\hﬁlé hHaE BeRDAIKRAiIa, Head and Neck

medi canent s optionally ether with instructions fo

Canse. ngaqog%lu@érﬁmfbpaﬁ% QAgkHES LyspRIvE: HyRGRIAYI9R3! 10
CahBé&r, Hp¥&RhIEMIE érw\hb@él PR R TR IRtEa@Bular Melanoma, Islet Cell
phar maceut i cal 0Si t| on risip
CarHahBR BedosNg Gt KaRosiaSeRpm e KHpRb(HesRLFel) Cancer,
La%mtgéacaagc@f L@GKdnﬁl?'@e@l ﬁdm@g.yf'r{]pﬁllﬂ@ﬁtc AbLhI@ﬂWéﬁOld%SChronlc
Lok RS utnate St P e 8 SR byl
Livier CiRcdrNNamshiCefinmiang ioabér, 8iall ko2l iLoNg Cahear, Bymphoma
(e. 8h%\rllir)@??%ﬂatt(la<§: aI:“l%urknt? np&ﬁggelo%rs] 'I’Ccerrpr-logg s,tﬂoen-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
Squamous Neck Cancer with Occult Primary, Multiple Endocrine Neoplasia
Syndrome, Multiple Myeloma/Plasma Cell Neoplasm, Mycosis Fungoides,
Myelodysplastic Syndromes, Myelodysplastic/Myeloproliferative Diseases,
Myelogenous Leukemia, Chronic Myeloid Leukemia, Multiple Myeloma, Chronic
Myeloproliferative Disorders, Nasal Cavity and Paranasal Sinus Cancer,
Nasopharyngeal Cancer, Neuroblastoma, Oral Cancer, Oropharyngeal Cancer,
Osteosarcoma/Malignant Fibrous Histiocytoma of Bone, Ovarian Cancer, Ovarian
Epithelial Cancer, Ovarian Germ Cell Tumor, Ovarian Low Malignant Potential
Tumor, Pancreatic Cancer, Islet Cell Pancreatic Cancer, Paranasal Sinus and Nasal

Cavity Cancer, Parathyroid Cancer, Penile Cancer, Pheochromocytoma,
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w@ehenIsdlasses of drug including mtotic inhi bPEDEBR2008/051655

al kyl ati ng agents, ant| met abolites, intercalating

PP EhrcPradb it PhsR et iy PR ot ©

P@ntdpusmunarwaﬂasmgwpamarmmtmg Nealous 6s$temslg/mrm1d>nfa é’rcss,tate

R R R et R A AR ISR R EREP s apf Ut "

Ttansitibnet Oel Cahber Refabigstorka, RHabdomfesetrcomaredajiyary Gland

PR S50 LS SBrpL Sl TR B eno
Skia€laocen Meem Gell sﬁmmomar%alglrmlhe Caotaeyr S@b Tissue
UG e A LR o SR 8RR Blp e TR
Caneempl hyricanpea tTihgimi, Cgemomlanﬂhyrmétaancem Sestatiena Jeephoblastic
T&%SP}:%{A.%%AJQ# Qo rﬁ‘i’rﬁ%g bﬂ? cérrcbp&‘&%ﬁ%wH @Ldg%égg,' ’

ci spla doxorup ecan
Ureghrph@éraner, Etaioaretrmi Utmlne&aamnm Umrmersarcoma Vaginal Cancer,

Vgﬂ%_ll ugwgd%o%alarﬁlkwgmaggylxégﬁw \H§|d&§)§1,fd cin,

aci | tosine ar
Mamogloéplmenmmldé/w@ﬂs Byglof.an, Cytoxin, Txaol,
Met hotrexat e, Vi nbl asti ne, Bl eomycin, | f osf ami de,

Mtonycin C, Mtoxantrone, Vincreistine, Vinorelbine,
TreaamieHnof antlge@@rnwﬂgdrggmqmts thataobpt tae |presemaav¢rﬁ@mmyrbe

udd§ cbﬁbﬁﬁﬁor{ WRAbIEHL mﬁrfe AR b SRRERSactidd %ggrlné BF Affation

suc eumatord Arthritis, Psoriasi’s or ncers
fog gxgimele in mm@atlomymﬁ\mimra:éaases pldrue iickdingdniatisdanibitarsl

E@étﬁp’ﬁ%ﬂt ﬁﬁgtﬂ%&%?ggt%gqnm‘idﬁgg gnté% %gi OR@A flcRf inhibitors,

ceﬂgxyr:l@cmﬂajwas %ym%mlsoe@r@wlahlbwﬁf%&wwl agents,

r
5B} 8RS8l o gl s

anthgrewth faBianRﬂ?@Ptocaﬂ@@WStw%wrt@ﬁwﬁml(HQFP&HF” ), Erbitux

(cEtL&f dntisdrbRHYh&BPaPBEies SARTSS be\ﬁbéhmaﬂ_%ﬂ@'sﬁnﬂ e.g.,
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arﬁggqr@@pbﬁgt,e[@&pp@mrﬁro@hl faetar reepRiAG nerve growth factor
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The invention thus provides, in a further embodiment, the use of such a combination
in the treatment of diseases where IGF-1 receptor signalling contributes to the
disease or where neutralising the activity of the receptor will be beneficial and the
use of the antibody or antigen binding fragment thereof in the manufacture of a
medicament for the combination therapy of disorders such as Rheumatoid Arthritis,

Psoriasis or Cancers such as: Acute Lymphoblastic Leukemia, Adrenocortical
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M%g(ﬂ %%@R)gﬁgﬂ%man\ﬁeso?he%g%, MgFa%%tIX S%%ar%oggﬁleck Cancer with
Occult Primary, Multiple Endocrine Neoplasia Syndrome, Muitiple Myeloma/Plasma
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Myelodysplastic/Myeloproliferative Diseases, Myelogenous Leukemia, Chronic
Myeloid Leukemia, Multiple Myeloma, Chronic Myeloproliferative Disorders, Nasal
Cavity and Paranasal Sinus Cancer, Nasopharyngeal Cancer, Neuroblastoma, Oral
Cancer, Oropharyngeal Cancer, Osteosarcoma/Malignant Fibrous Histiocytoma of

Bone, Ovarian Cancer, Ovarian Epithelial Cancer, Ovarian Germ Cell Tumor,
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Skin Cancer, Merkel Cell Skin Carcinoma, Small
I ntestine Cancer, Soft Tissue Sarcoma, Squanous Cell
w@2008l0989mR, Cut aneous T-cell Lynphonma, Testi cuUP@FI/EP2008/051655
Cancer Thyrnoma, Thym ¢ Carci noma, Thyroid Cancer,
L] [
e e N R e
Caincet meadana('sahsleus aiohNesad tGavay Chhesr) FPmatDarmdaCanctﬂtrelPemle

%@J dtcﬂl%ogr\/r%%oa% mgaa‘r“ug)t?le%{c%ﬁn%aﬁl U|tp %} W%(é%@ma n(%ell

NédeptasogMobiple Meetoma, laladrowlmmarywastpmamemam(immyNervous
S E‘%ﬁé %ﬁﬂgpérﬂgyﬂgstfafeaggﬁg 32&0%?@%9 | % ﬁ(?éymr(?ﬁjﬁg}t{? Cancer
Renzl Eebytshand Wrietar dpansttiooall Csll %”tcméiagemastoma radi at | on
Rtﬁéﬂ’d ﬁ?(ggéorl:gm% g?éi'gg&nﬂ%d ?(Q)?(grt §ofﬁ; gﬁje §%r8§r§§2%{éﬁ?gr ug
Sanoma rﬁezaboSyrtdeeme inenevelahema ﬁgmecmncm ddrise),Cetjranm h
%l@fﬁf)ﬂ\r SR lmtéﬁirnﬁ C‘@n‘&&l Soft ¥fslsBe 'SARRAL @Eﬁam@@szégf“s
Ol Sbnerase tors, anti-survival 'age

Carpmbmg; @alanﬁ@@ofmglémmmormanﬂ §stl@ziﬂr|Cano¢rnEh>ergoraﬁdThymlc
C?rgﬁ'lbm%n%)ﬂglﬁ'&%'cér QCRiSnal TRGIHAPIA ﬁ’c?@n@rnbarcgﬁ&ﬁ‘%gf

ctor receptor antagonlsts I'nc trastuz

Urikaepo distmary | SltErCEﬁirtogkof lérd@pwmﬂfmﬁry Saﬁtwreﬁv@\&ameact or
E@Mﬁb@éﬂ i RSrinUSIhRs éh&v@%ﬁeﬁg VAt aRder, V%Usuzmmar &hd
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smal | nol ecul ar tyrosine kinase inhibitors including
| apatinib, gefitinib, etc, 25 chenotherapeutic agents

whag {Hédér{ﬁgo&%'ﬂ%ﬁt@@h Bidink ﬁ‘r‘a@ﬁ’feﬁi%ﬂﬂere@?&'thé éﬁé%nt invention are
cisplatin, doxorubicin, topotecan, cyclophospham de,

Uﬁ?é“lbﬁqp@ﬁatl%\@lm ethe1 th@rapggmqu agtive ,aﬂents the components may be

adThiBRFBIHRF RRfettiar of$HRPSEID SseqliBRiaNP B Qﬁwultﬁﬁ’éd@ﬂiw dhy
5- Fl uorouraci |, cytosine arabinoside (Ara-QC),
conMeriedpauteTaxot ere, Busl fan, Cytoxin, Txaol,
Met hotrexate, Vinblastine, Bleomycin, Ifosf am de,
M tonycin C, M toxantrone, \/ncrelstlne

Th W%’I‘%PH% referzedAbRY e MaY CRPYRMIRSHY @Pr’?’e%’i‘feﬁ’cfﬁf 34 IR the
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pf%ﬁﬁééédﬂdél@sacb@ptbﬁ@ caffied BESRiKNt SO@PAsE flirthal emba@ntehem
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ng. S
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n
phﬂl”f‘ﬂ?“?“? ”15%33 gsm or Cancers such as: Acute
Lynphobl astic Leukeni a, Adrenocortical 52 WO

Wé‘g%gérgg'ﬁgiﬁﬂgc%%gﬁ% %WaQ%lﬁg/?nlébC%ﬁ rJec%{aE% thﬁltpé‘S %el at ed
components must be stable and compat|ble with each other and the other
components of the formulation and may be formulated for administration. When
formulated separately they may be provided in any convenient formulation,
conveniently in such a manner as are known for antibodies and antigen binding

fragments thereof in the art.
When in combination with a second therapeutic agent active against the same
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Chronic Myeloproliferative Disorders, Col on Cancer,

Tf&oéc?o ntgr%rtlﬁhl &%g%@ Eeor abogétrﬂ(}ﬁ&lﬁ%ﬁr erg‘g/l t;ehéT i use |rn the form

of E\mfraghecewémrallfgmmatwn md ghusa;ttarram@mf:@llfomaﬁp@ kzomprlsmg a

. t' .
colFaitpn of VRARRRAIRR kit Sl TRl S BNER cafer
thexeof mmsgst@fmthey@nmr@ent,ofm inp¢rdigder Cancer, Gastric
(St omach) Cancer, (Gastrointestinal Carcinoid Tunor,
Germ Cell Tunors (e.g., Extracranial, Extragonadal,
and Ovarian), Gestational Trophoblastic Tunor, Gioma
(e.g., Adult, Childhood Brain Stem Chil dhood
Cerebral Astrocytonmm, Chil dhood Visual Pathway 20 and

THé’leHthﬁé ékﬂrﬁ%les mllazlttl‘e}ie @iduila%bg&ﬁbcgthe R@ticH d’hB@é?Examples
ncer atocel | ul ar 1.V ncer
dq RATHRE ‘Eq}pﬁ FaF ey QPW'@ [defingany thﬁlaaﬁgwegrfie'ms

Vi sual Pat hway G ionma, Intraocul ar Ml anona, Islet
Cell Carcinoma (Endocrine Pancreas), Kaposi's
Sarcoma, Kidney (Renal Cell) Cancer, Laryngeal Cancer,
Leukem a (e.g., Acute Lynphoblastic, Acute Mel oid,
Chroni ¢ Lynphocyhc, Chronic 25 Myel ogenous, and Hairy
Cell), Lip and Oral Cavity Cancer, Liver Cancer,
Non-Smal |l  Cell Lung Cancer, Small Cell Lung Cancer,
Lynmphonma (e.g., AIDS-Related, Burkitt's, Cutaneous
T-cell, Hodgkin's, Non-Hodgkin's, and Primary Central
Nervous System), Wl denstrom s Macrogl obul i nem a,

Mal i gnant Fi brous Hi stiocytoma of Bone/ Gst eosar cona,
Medul | obl ast oma, Mel anoma, | ntraocul ar (Eye) Ml anong,
30 Merkel Cell Carcinoma, Mesotheliom, Metastatic
Squanous Neck Cancer with Cccult Primary, Miltiple
Endocri ne Neopl asia Syndrone, Miltiple Myel oma/ Pl asma
Cell Neoplasm Mycosis Fungoi des, Myel odyspl astic
Syndromes, Mel odyspl astic/Myeloproliferative

D seases, Myel ogenous Leukem a, Chronic Meloid
Leukem a, Multiple Myel oma, Chronic Myeloproliferative
Di sorders, Nasal

55



10

15

20

25

30

35

35 Cavity and Paranasal Sinus Cancer, Nasopharyngea
Cancer, Neurobl astoma, Oral Cancer, O opharyngeal
W@E2008/098910st eosar corma/ Mal i gnant Fi br ous Hi st i oRPYL/BPR0%/651655
Bone, Ovarian Cancer, Ovarian Epithelial Cancer,
E%%ﬁ?%ﬁn Germ Cell Tunor, 53 WO 2008/098917
2008/ 051655 Ovarian Low Malignant Potenti al
Tunor, Pancreatic Cancer, Islet Cell Pancreatic
Excamiel ~ Garesatapadf nBincolsnalradtibeied Cavity Cancer,
Par at hyroi d Cancer, Penile Cancer, Pheochronocytons,

WRLDS0EL 454 B (RGO THIRE o RISl et

adgepidanesy Witk therraethple setdorth B Bylatlewnabd iplanea Antiyagiisa e

LAY MR Sl oS o SPECERY Gl rimed and

boreted ybinteapestaneal imketisdonirosaebinant rBaani&Fy! RI R Systems,
#ﬁaragsy.n R$9r5 AJ;}a%F |e%ﬂ§ &gésr@gt Qﬁwgﬁ%}r@ @”é%-@%\e

fuwteuwm%wm Lﬁﬁﬂ)@iﬁtﬂ"@] ée|§atﬂ generagdfybridomesidhe hybridoma
suﬁérn%%? maRAPHRY §?r9€ﬁeg;‘$pb|ﬁé‘|ﬁ§_'tcp@mﬂ RGQEPQQF?& BRaT @&8ld200)

homa, Testl cu ncer rnoma
ar@aﬁlewfepﬁéOOTHW6Bk§2@éweepse@@sqoaflr%h@dlngﬁ@mmmbawt KF-1R

Rlﬁwster%‘f §ONBRBO and S ”@M"bsBS LARHEKSHI Rex Bh

known Prinmary Site, Urethral Cancer, Endonetria

IGBH& 293k cxpresspdpingEIokMS deafaaus/Heff A Rl andaksence of binding
to VEK2AB T Rablawsey iﬁﬂﬁian Hgmtreeé@én FhéIBI QR AV@’d wgg used to

Cancer, \Wal denstron Macr ogl obul i nem a,

esyimate i Kinefgreel bewga?fthyemﬂrneproswng%wbewﬁaF%@comblnant

IGf:f@m Sy§t5@|§eﬁ’§050éR$ R tIF6RSLREre! ABYRMED SftoMEchip 88fg a
in conbination with other therapeutlcally active

rabbjieatismoused 9EdRFo Rt 14 RigpotseABla Hiybridosmas o intereshwere
mémehe@us@g sERN3sIRAtRéNa (rﬁ@tﬂye;rénunaéé yolmron§lcbmhﬁr§¥se%!h>é
any 20 conveni ent route. The conbinations referred
C@Q?%%)béyﬂﬁv conveniently be presented for use in the
formof a pharmaceutical fornulation and thus
pha ALC utlcal for Iatlonﬁ S conblnatlon

ngh@f ceutlcally acceptable carrler or ex0|p|ent
conprise a further enbodi nent of the invention. The
i ndi vi dual conponents of such conbi nati ons may be

Hyaelddras toedeestaledl dpWérelP@at Melssos carpaicthelsiale of 4 confluent
S A AR K R A
miBREE. ﬁrerﬂaubtax/ésmresuipemédi whie 1a@ﬂrﬁrhratﬂee rhdthd (JRHS 1oV
wa%ﬁ E@e?gejlggﬁ?e}qgesﬂgm%ge %te%%eﬁtn u%%d %?HB(?Q LS mmuteg1 'l%aCh
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
225cm2 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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conponents of the fornmulation and may be fornul at ed

for adm nistration. Wien fornul ated separately they
woreapsioesopt ovi ded i n any conveni ent fornul at i onPCT/EP2008/051655

conveniently in such a manner as are known for

anti bodi es and antigen binding 35 fragnents thereof

in the art. When in conbination with a second
Gemeratipr of expragsion cassettefardall katgth hemanrt6F-WR WO

2008/ 098917 PCT/ EP2008/ 051655 di sease, the dose of

each conponent may differ fromthat when the anti body
Ther hunaant iIGre TR IbDNAI exgrefssiag masgettelveasadéntical taSaohbahlo 84434

r ' : [ b

o RBEPL LR Re AESeHlce 256, TGRS rERP SR Biibe ¥ e codon

fopglpainel 70 from 4GHGE" td &3 GEribtharel&F- 1R cDbnbiasaeXpogssed from
| .

g REBRASHEFvEiler ERLICBREN TRE sBldrRe By BUfih Mo RO B8t
SE@ D NEY 44.her apeut| cally active agent. The conbination

referred to above may conveniently be presented for

use in the form 10 of a pharmaceutical fornulation
Genatation of expreasion sassette fayfull lengtlo murinenSFrR ng a

conbi nati on as defined above together with a

pharmaceutical |y acceptable carrier thereof represent
The muineh&F - HRbBYArRxntesaipn chssettawastidenticalits Geinbank AF056187

exEOht! oM &%n%é%?ﬂb&éotld'e'%%k rﬁ{u@re\é@ﬁé ?’Wﬁe éﬁia‘?i?&lﬁa% Rfof Hchodon

I nventi on. hese exanples do not ope of

for glyaing m/7é1nff¢rbnG®ﬁ | B GEG'ddhe AutinpyCEHR @b%ﬁwed expressed
frdgh a&rﬂﬁAs 55 \Y%%W@%é&&?s (PM/oEB@PQﬁé Qé e oF¥RRRE RSF-1R

- Generation of nonocl onal odi es
is Wr%%lno‘ﬁﬁ@ IBMNQ $&di es (mAbs) were produced by
hybri doma cells generally in accordance with the
met hod set forth in E Harl ow and D Lane, Anti bodies a
Generatien af expressinnsassettn for Sy lengthGynemolgisonacasue

méEY (MathcA¥stivfats PIGRBR and  boosted by
I nt raper| toneal injection with reconbinant human |G- 1

R (R&D Systens, #305-GR) in RI Bl adjuvant. Spleens

THe eI YD oﬁ%ﬁg%s%c%qb@h%ﬂﬁéﬁ@lﬂmﬁ wakWidy PCR
X63Ag8653GFP1 L5 nyeloma cells to generate hybri donas.

fropha CWW?'@WaC%q}ﬁéFW&KP”%F@NﬁA' rapadreRgTe wErIbasHd on
th&@ hi¥lhREGE-Q RM@t’%b’asBeHﬁrﬂz rN]\/Hdt@BFWCF(R :ﬁﬁﬁ:\%?é)@érejdes@ﬂdd with a

Bl Acore A100. 8200 was used to confirm binding

Kazgk matibatdhe én?”di @f‘ Vil”ﬁ'a"ma@asg)é'taé\ﬁ*é“oﬂ repicigR 35S Hif
Bad@H=N&tt BER)praditt WaK2B3dd pxdpEBNRAd. ImuR@the Vettol TRsequences

HEK293T expressed C normlégus macaque_ | G=-1 R and .
proyyaalie dheyd’ e&drﬂﬁlr}?g' 1R coding sequence The cDNA obtalned is 99.6%

identical to the human sequence at the protein level (4aa differences from human).
The sequence of cynomolgus macaque IGF-1R 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). For comparison, 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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t o HEK293T-expressed human insulin receptor. The

Bl Acore A100 was used to estinmate the kinetics of
whemdiossy1pf hybri doma produced anti bodi es to PCT/EP2008/051655

reconbi nant 15 1G~1 R (R&D Systens, #305-GR).

Ant i ies. were cap ch| r abbi t
G (B oo aRPhs bEoelBhdshel 1E Blestug e ieaRal of
MiOQsn.est were m)nocl oned usi ng sem - soI [ d medi a

(rmethyl cellulose solution), Omitrays and the

Cl onePi x FL system 20 Exanple 2 - Scal e-up and
Nypeledtidecat i on oAmimplxcddonma mat&EQ b Narg8 nonoadorGE1

nti bodi es. Hypr,i domas to be p were . n
1tall ssue cul tur eﬁpo the scal e o-lfs (?l(ﬁé)nfl uent %@%5
783 asks. At thi261poi nt the celGATwesIp} har vest@ACkXsp)
entrifugatio t 400g for 5 J._ut es.
dv‘s\alas resuspend:ebéﬁvmth 100m se?’gu‘lgn(gb@e nmedi ar}(eﬁ'ﬁaléllfg)
138 wash the cedd8s. The cel | s AR dle) hen cent rA@@g‘é‘m‘ ) at
Og for 5 mny,es. The sup was asp ed, and
i'scarded. 150 of fresh se%’gr?né;( @é medi a V\éa'& t(Lsyes’%l
1636 resuspend t56 cel | pel | et GAGéAsBI | suspedAT Ghsplas
1esgen transferrgd into a freshy gg&l gﬁ fl ask @@8 R|a§1ced

I'n an incubator for a period

38dper nat ant wak780 then harve‘b%@d“smd centrlﬁA@écyséat
400g for 20 mi nutes. The supernatant was harvested
and sterile filtered with a 0.2pMfilter in
preparation for purification. The antibody was

[
Ve Sl ARE B PR B FRpie R B
ingdin Gereptar tiie B wersf exp@ssed Raesaprnté/ss lzea HE#CT oels uB® smndard
: ‘Q?‘]‘f?‘ neration of
pr@g@ﬁ%@?%%ﬁi@%ﬁ% u 'I%Elegﬁgth human 1 G--1 R The
human | GF-1 R cDNA expression cassette was identical
Exafhpfe 0 @iekerf884 8ftarky SpReRlon{d? FednitiiAng Brotdind'iGh ¢ BhEASM
3510 This results in the sitent change of the codon
for glycine 1170 from"GEC"' to "GGG'. Human I1G~-1 R
csiCRA P prasERRMEn 08tol BScKfIMIA3. 1(-) vector
(I'nvitrogen). The sequence of human I1G=1 Ris set out
in SEQID NO 44. 10 Generation of expression cassette
pFaeiBakUl AnvitRiy8h wiRGibEfed ﬂ”_fh %nBBTQ'ﬁj I%‘£1I t%ererlng;é the Epdﬁmléler

expressi on cassette was identi cal Genbank AF056187

pr@?@@‘@bt-rhf%‘f’asa“gﬁt\%ﬁ’l‘g'@‘ s 1ﬁ9é‘lf@'o$$ta@73§29menq~fr N peldNAE s
(In'vﬁrob@ﬁ) vﬂh&?&intéﬁ@%(ﬂgﬁ%y&fméd&%vﬁ@g %Pne@jlé’t% egllrI%NAISQQ & gdmoter

he nmurine | G-

W"@X’b‘?‘@l@@éﬁr an BEHRolydbRiigsand tbe\%/“ﬂ F%EO”FQﬁBOdV‘é'&Q gqqgessmn of
thd 5AY8 tRIMTE-gehBETISE Ue@HGRAI AfiowBFdd0&dn@FalbaRulovirus 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 IgG1 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 1gG1. The entire insert was then sub-cloned as a Hindlll-
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Is set out in SEQ ID NO 46. Ceneration of expression
cassette for full length Cynonol gus macaque nonkey

w@ dsaesaf ascicularis) |G--1 R 20 The novel sePUERE®08/051655
for cynonol gus nacaque nonkey 1G--1 R was cl oned by

P from.a nono| qus cague nonke L.dney cDNA
BT e SRR R R el Bt human
|GratRdbasesienprotgin iNbe00@87 SEQRONQHi7mrer s wer e desi gned

with a Kozak notif at the 5 end and with flanking

BanH and Notl restriction sites. The 25 BanHl - Not |

Cyicinplgod usacagae ndmkeydMacaca faSoidddaris JIGH-1R -Fhdusient or

pr sig€guences proximal to the 5 end of the IG-1 R
codi ng sequence. The cDNA obtained is 99.6% identical
to the human sequence at the protein | evel (4aa

A Rl afl G0NER 16 B G BPblolR i BHHE BERANCP R TR B8R
doBaie sequeoneofusedt fir 2 sion Xaciesyage eitd anrd fiurhan Feseduences from
| 1 t -
IR, oS tcheh, TAE BB 6 REergss{on BB RRR gy e
remyalcif @rf@tip Xbat tagreemtiaByectgribackihanedeyrouttingoyith Xbal and re-
. . : 3 :
o T Ppybf SEQAN 8B P Eodtio BEshis, MR eexrielr
doamaim 9f WDOTBIUS Wiachquh moskeyelfifi- t (arhino ehigs fl 350 wiam @Irlnqlliﬁed
oyFOR BE S HIACH SRR Bnd HeHHed ooy Bt €814
eXPERERPPIBEI O BDEE had bgen eutwitheHind(Ihiidd¥otd & reseqyeritis hepan
st e Ahe A IUERER, B B S0 e o s s
oufRSERWPNTAS (Hi s) 783 261 GAT (Asp) GAC (Asp) 909
303 CAG (G n) CAA (G n) 1343 448 ATC (I1le) ACC (Thr)
1474 492 CAG (G n) AAG (Lys) 10 1638 546 GAC (Asp) GAT
Expregpion of sy omfgjnant/propeing using BagMam 3334 1278 AAC
(Asn) AAG (Lys) 15 Vectors for human, nurine and

cynonol gus macaque nonkey | G--1 Rs and human
Plasmid vectors encoding human and cynomolgus macaque monkey IGF-1R

extracellular domain sequences fused to a Factor Xa cleavage site and Fc
sequences from human 1gG1 were used to direct protein expression using the
BacMam system. Baculoviruses were generated using the Invitrogen Bac-to-Bac
system. The initial PO stock was scaled to a one litre P1 stock using standard
procedures. Protein production was initiated by the infection of 1-5 litres of HEK293-F
cells in suspension culture with the required BacMam virus (typically at a multiplicity
of infection (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-Il (amino acids 25-91, Swiss-prot P01344) were codon optimised
for E.coli expression. The genes were prepared de novo by build up of overlapping
oligonucleotides and cloned into the Ndel-BamHlI sites of pET-21b (Novagen). For
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insulin receptor type B were expressed transiently in

293 HEK-T cells using standard protocols and
waepsigsotam ne reagent (I nvitrogen). Exanpl e 4PCT/EP2008/051655

Generation of and expression of reconbi nant protei ns
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Factor Xa cl eavage site an quen rom uman

PHE&GROOMENaGE, i1 ERSAr $mERTT, erqedéqyﬁoamgmtjaraisregovered in
thé*'ln%bioh befy \’P@ct%mj?g/c%ﬂﬁ Yat.B’ﬁ?Téo%Fi;f@f@# 9R¥Bards \ﬁé’r@'ﬂrﬂduced

ment i nto the pFast BacMam expressi on vect or
bY§@h{%é'ﬁ@6 tost '”Fﬂuﬁ'ﬁﬁ boﬁl@ﬁl@%w r'ﬁ@ﬁso(h 6t Guanidines set

H;@%chldﬂud@ﬁ%h %d@zéﬂutm@rﬂ@ B0l00 YSid BREAIUBIIRNKBOn{NVERECa

fascicularis) R -Fc fusion 5 protein A plasmd
PHE i 1gHd axidised aprashione,itpeduesd sivtalbinre faiAwey by axixing for 16

hog?%t ataee! ssllige pr&&ﬂWa@ C%ﬁ@é%ﬁﬁf&sarfd%ﬂlflﬁg%df’lofr&ﬁbw ind&luble
cl eavage site and human Fc sequences from
Fg!;”ﬁ?d‘”’\k&

m%@ﬁ'ﬁiﬂ'?%”ctt eagicallyadtyads- F%ﬂigi’“ﬁ RUIHBE BY 1RYRTSST

usifRd $predisby ¢dreoldn (EBRYA| witf arfaddiditriiabdibrtagment  of
vector backbone by cutting with Xbal and re- |igating.
This renoves a second Notl site. The codi ng sequence

Fok 1IBF HReigandd \amebnbn%wdnon bmﬁ»ﬁawmam‘d dmcb@wamg
nonkey I'GF-1R (am no aci was anp

SR TRs SeaMMa |21 1mMgt-piotin a@%w bém'a "SP%Péae PHE‘ft?dtHﬁ%te'”s
Th@‘?ﬂkﬂee\ﬁa@ matshtéésﬁr rlao.l% te%@faﬁﬁé B RS Mind m&ingdatéaach 1R

been cut with Hi nd and Not Ito renopve uman
ligands were purified by size exclusnon chromatography using a Superdex 75 column

(GE Healthcare). Purified IGF-1R ligands were dialysed against PBS, quantified
using BSA standards and a BioRad coomassie based protein assay then 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-Il 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). Promega AccessQuick RT-PCR
System (A1702) was used to produce cDNA of the variable heavy and light regions
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15 sequences. The sequence of cynonol gus nmacaque | G--1
R-Fc fusion protein is set out in SEQ ID NO 48.

wez@ses®ion of reconbi nant proteins using BacM@T/RP2008/051655
Pl asm d vectors encodi ng human and cynonol gus nacaque

| GE- 1. . | . ' f d
g8 S6eriefe Boffery REAE R 0§ BLufERLE SERERE SR
IgkuveoT 1§ @B/« wemstand segiortso THe perdfted R DPERfrapmergs s cloned

' | ovi t ed
ot B8 ol i3 Yl kAo TR (S e o ©
olrgned farleaga byl idahacbyt seqaemeeaalighineet, BAtabasecseansHimpgand

SRR FRTEN S R BRI B s,

(Sequences of Bradgian of lormunelaginabiniérest, 4theEd: ddSi DeparBaedttom

. . toa ool ioli o £ ti
MR R ESee G Rt oS bl Mealf B80T
Thepzaaneness listngrawnipers of thervetialle dpmains of hybr)domaistesr 129G7,
2 ,M%D@‘é‘ng%@t ér{aesh%k'in el bl BYBR/ natant vas
arvested, cells were renoved by centrifugation and
the expressed protein was then purified 30 fromthe

d super nat ant. e - nst tion of | Gk
H%rﬁ%ggand expr essi otr§Ep as ms"%@ﬁ%b gequgﬁée@' 1?\]0(? (ifﬁérlab][e
processed forms of hb@hrregipam no aci ds Aghtkddon
Swi ss-prot 35 P01343) and IG--11 (am no acids 25-91,
6§if ss-prot P01344) were codon optiniseg for E. col
pressi on. The geﬁes wer e prepared de’novo by build
up of overl apping oligonucleotides and cloned into
g¢he Ndel -BanH siteg of pET-21b (Novageq). For 59 WO
2008/ 098917 PCT/ EP2008/ 051655 the production of
biotinylated 1G—-1 R ligands, a Cterm nal 15 am no
2BJ%id biotinylationlPag sequence (GLNDI HEAQKI EWHE, ref:
Schatz (1993) Biotechnology (N Y), 11(10):1138-43)
5sGEQ ID NO 17 was ingluded in the gene puild up. 5 The
sequences of human |G~ ligand and IG-11 ligand are
set out in SEQID NO 49. and SEQ ID NO 51
15P8spectively. Example 6 - Expression a¥d purification
of IGF-1 RIligands 10 Plasmds were transformed in
E.coli BL21(DE3) cells then expression carried out
using LB medi umw th 100pg/ m anpicillin follow ng
TapleducBEQr-DuiNQi of tel iaraioe dieavizard lahit rep®risa the, hybhidomas.|
NARELdRleR cdEL WA Y%ﬁé £do ¥t ﬁ@l%% E%FQI%HB&ceEG: -1 R
't gands were isolated as i1nsoluble 1Aclusion bodies
by resuspending cell pellets in 50mM Tris pH8.O,
ExaRBEN: dfebiruckion ™ BiiAerioaMuBdiEs | ysed by soni cati on
and recovered in 15 the rnctusron body fraction by
centrifugation. Soluble 1G-—-1 R |igands were produced

Chimaeric antibodies, comprising parent murine variable domains grafted onto

human IgG1/x wild type constant regions were constructed by PCR cloning. Based
on the consensus sequence, primers to amplify the murine variable domains were
designed, incorporating restriction sites required to facilitate cloning into mammalian
expression vectors. The full length heavy and light chains of the 6E11 chimeric
antibody (6E11c) are given in SEQ I.D. NO: 24 and SEQ I.D. NO:; 25.

Example 9: Humanisation strateqy
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by solubilising the inclusion bodies in 50nM Tris
pH8. 0, 6M Guani dine Hydrochloride, then rapidly

wa@ldosnysry7 i nto a 100 fol d excess vol une of S50MCTVEPD08/051655

pH8. 0, 1 nM oxi di sed gl utathione, 1 mM reduced

H@“#ﬁiﬁtd“én‘t’ g Weld EheRtod bt Bbckel offtanig it cliriio

CDM\@RM‘B@M&D&L@ Gromathe miwinetdirdn antipddygindaCDRRL2fromvtee

n I PLC wusin

e AP o B Py R Rl o o o

gradl ent. For IGF 1 Rligands with biotinylation ta
Thigisetivendeaf thenhumagnisesrvariable dight deynaini af l{his gbemimiSEQ $%|\/NO'

a2, 1 nmMd-biotin and 1 Mbiotin |igase to the
urified proteins. 25 The m xture was incubated at

roomtenperature for 3 hours. The biotinylated 1GF-1 R

Thleusgameﬁ/@f thedmanised verjakde heawdamainsoel lharshEl egr giperyin

(SE@'IVEQ Nb quﬁ{dd@QYB RO W%sp@@ﬁe\ﬁ%éth@i@é&hucl&ﬂ%f' ed
ands were di al ysed agai nst

seg@@rwgs BSSlQ 10, 1hase BRIUSREPSATBISHRUR Wb%%@d@é#@%é’é@d 35 (H1)

anBr3@t(§('))nAﬁ§r§§ﬁ(vet L@éh@érﬁﬂ@@vérféble%drﬁélﬁ%éq@nce§9@ given in SEQ
Mol ecul ar wei ghts of purifi roteins were verlfied

DB g r§5m'v%g@étﬁwat%b0 Sh G 610 A #ifgged

sefédrick a'ré REMIPSEQIBOERGIlddd-70l |1gand are set out in
EQ | D 50. and SEQ I D NO 52 respectively. Exanple

c of, Vari abl e donmai ns of Hybridomas 35
CW’HFPQRIR‘?&H ag‘ﬁef’aﬂﬂt'é’&% YV6M5RI | et s of approxi mately
106 cells for each hybridoma clone using the RNeasy
DN fragrmenits @netimy thé TikR6sed Radatbg he sy amg sSGiat & ligH-r&fiehs

Syst 702 , f th
i L A N ST
olig¥nlickEBRQLBTHS P(Gl"‘o*éprodsa’tm@sd:&gwed éntahe@npmalimerexpegssionfviectors
for.t d
col B e B S AL PR EAMERIST e bbb
rediomaspattyelyeT s ¢ tbae\aid typei frire@i@ncl oni ng ki t
(I'nvitrogen (K2030-40)) and a consensus sequence was

O 00 o2 YIS SR, BRI BB o
of therhuneeygl gsmurha il opastaatiykgios adiirbrrostaingdswe dlanineatitutions

C2E R HERERPARE AR el TG ol ISRt néih o
lgGEm(Advialhe ey hqnuar?;e;edoionﬂamts Which ggmprisertbe daGilreMda yariant
ar%ﬁtdfpg%ggp@@(%ﬁ%g @d% nNePL£aAPEREND 19 gb{ﬁﬁa Aorgs

and 5G4 and shown | e Table
I9G1AAUBERQIDIN®D B @t SEQHD N 3O of vari abl e SEQ I D.

NO of variable heavy region |light region
Unless otherwise stated all humanised constructs used in the examples herein

comprise wild type human gamma 1 constant regions.

Example 10 - Recombinant antibody expression in CHO cells

Expression plasmids encoding the heavy and light chains respectively of chimeric or
humanised antibodies were transiently co-transfected into CHO-K1 cells. In some
instances the supernatant material was used as 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
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6E11 8 9 9C7 18 19 2B9 10 11 54 20 21 15D9 22 23
Table 1 - SEQI.D. NO of the variable heavy and |i ght

wo e@soy®1Df the hybridomas. Note sequences shoREI/EP2008/051655
tabl e 1 do not include signal sequences. 15 Exanple

ey A RS ERbin Wefi o s ChGHarded it PRSPl B Ealsngpliwere

pagsadeadad sbalteoflasku maMRh @éiaélréelmtmb thggiamca r.Bs'z’f(arﬁ%tEegl 130s

10FRE SRR LN ool bluls BB R ot fpocuiates
mtoa\mRablawl d@ selentveweediurdGindérsiupated for Tlctorigatagys iang34°C,
S0 B Sl A0 Dl FkDfor
sterneif|IItergdhtAnhbadmwasafecmereds B{ Pioteihi Avpurificaticant i body

(6Ellc) are gi ven.ln SEQ 1. D. NO 24 and SEQl D.

ARR _' - e ALY 3¢ ol -_» L ¢l
wt ed by a process of graft| ng CDRHl CDRH2
CDRH3, CDRL1 and CDRL3 fromthe nurine 6E1 1 anti body
ExafhiCPRLReES AP Bifking BUfgANe 9C7 antibody onto a
suitabl'e human TrameworK sequence. The sequence of the
humani sed variable Iight domain of LOis given in (SEQ

0. Apdﬂm_ 'Nﬁ%tudwé té&dedTrlaeorﬁ&HHﬁ%%n%Ftﬂ@ FEW%%@%@ #305(%E'Q

vari ab heavy donmi ns of are rven in
050) mas Rgpturfg arsEESA @atem@ateggv%ég@-égg/ fypbbit polyclonal

an%&dy"fb%ﬁﬁlsrkﬂﬁbﬁﬁt #4101 Og’)eﬂH@T@le—ﬁ Redh% 9(9(! |@er$rh Qﬁ'@test
sequences are shown in SEQ I 4 (HO 5 (HL) and

supgraians orguritiedaetsyial weéstfate&rﬁfm@ thapk |Teedﬁyﬁ§| qf
reSEPIIDHAG \A@%Qieﬂéc‘l/e‘%ﬂ)y trba‘ﬁﬁé?umthl Qn&l% rﬁﬂsfﬁﬁ@oﬁaase (HRP) -

respectively, alternative ht_chai n and heayy
COEHQ tsd 98l h@@“%ﬁ' l§CHNiR ﬂdX GP%EQE’Q%@ON@ 9% aﬁﬂ(ﬂ'umn Kappa

Chbing %I’d?(ﬂja@fa cBhi[l@été %&gn@nmt&xjwr\ée@usm/vda%vemped using
ments enco unmani sed_ vari abl e

opa?r?ymeemwwgpwe (BT bR coeriate (aigve. 8187y
a PCR-based strategy and overl appi ng 15
l eotid The PCR p t I d t
FighiFaT NS (8% B RGioyH o9 STt BIEe URPAERPEG (I FUhIEPS.

Figl A8 Bs howsAS biidinglcdiBlie MoraBL ot 41l HrLIDBdhdKagLDRlgGa RGAANENd
H1LO IgG1m(AA) confirming they have similar binding activity when compared to the

6E11 chimaera. Other monoclonal antibodies were tested (data not shown).

Example 12 - Receptor Down Requlation

3T3/LISN c4 cells (murine NIH 3T3 cell line expressing human IGF-1R, see Kaleko et
al. (1990) Molecular and Cellular Biology, 10 (2): 464-473) were incubated with
5pg/mL antibody at 37°C for 24 hours before the cells were harvested. Lysates of
these cell pellets were run on an SDS PAGE gel and transferred to PVDF membrane
(Western blot). IGF-1R was detected by treatment with a rabbit anti IGF-1R; C-20
antibody (Santa Cruz Biotechnology, sc-713) followed by treatment with anti rabbit
HRP-conjugated secondary antibody (P0217) and detected using enhanced
chemiluminesence (ECL) reagent (GE Healthcare).
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regi on respectively. This is the wild type Fc region.

Using a simlar strategy, the variabl e heavy regi ons
wowe08/0289¢D cl oned onto a variant of the humanPQERP®0L051655

constant regi on which contained two al ani ne

; ' 3 | nde nber i
S b ftTndEBal o RS e S G0Ny GRS B 1
reqylBAnh dowheeguiatidnuofihe ISFd1Rpetwim. uct s whi ch conpri sed

the 1gGl m(AA) variant are set out as HOLO I gGL nm( AA)

(SEQ ID NO 54 and SEQ I D NO 39) and H1L LO |gGLn(AA)
In(S&QildDexXderib@ent el e SEE) re €Nt \B& e . askiayesisis N IHE838 adis following

tr aﬁrﬂgﬁ%%goh&)‘%ﬁ%SxC?&lgt w&eﬁggpdlg%@aghﬁu%)éﬁq?ke& were

ise W e hu ant
incubgiteshwith apgmdlleHQlCD forReciondtimestupatot R4 dudyrse x Pieds sveoe then

hdwrbé%par‘ﬁf{ ghcae ﬁ@é%\}e%] yggé'j'l?aﬂb ql? Srqcéﬁégrlfl]% P%\?‘:PE Eg,aﬁgnsferred

S respec
to W%mge@rmarwdmtw forelGe -1 R aipisg @rablyit andk IGFahiRp ecDexhtibody

S'aﬂltaoCrgz_Q&]K%F eb lnglv&éshd@?%ted \Wlﬁrtl ap %%ﬁ rgﬁﬁbﬁﬁpearnﬂ%(fw&ako

materi al_ was use artic
PQ2t7H)Vheyiasss as b YVesterndaldteiromreft amcight atehdNo antlbody control

(hﬁﬁgﬁga? 3 holHRl %énarllar\‘/@s?? 5id 05 o4 &l §eéjaﬁtﬁ194 ﬁwgﬁrs Figure

recovéred b I ni'ty ‘chrofmat bgra
4 ﬂrqwséhﬁt IﬂOLOAnwm(ﬂieG@damreas aarb/@Seaqﬂnwmoaah) aft@tmbwre

BELfe 8, I ST P I T R o

levehalnnanatbere experignent. dpeyhson raft@@lo20% eelisuw|ie rvariows epfibodies
m&@d r'@ B6EYE! pteMBl BE Jﬁaéﬁrﬂgr%d Hdlosﬂa?@ Mu’é Kc%u%éb Wubsta]ntlal

basal sel ective nediumat 37C, rpmunti
regigtipn \jn aQﬁelpique\éﬁJﬁj ag dleterpingdthy Wmétem/é@t farHae d@FHsR B-chain
(d¥@@t Eieh)i nocul ated into MRL basal x2 selective
medl um an(% i ncubated for 10 to 14 days at 34C, 5
5002, 130-150rpm The cells were pelleted by
centrifugation and the supernatant sterile filtered.
In arfolidwedy expgsiment M@ rH8B80ynd eartisoma Aelwerei tesatedowith the

i e
forBi4niabhung amietﬂmr ummealedlﬁx@html) Hir dreiatdidrier 24algymel with 120nM HOLO,
HALBGGERIPRAY 'Héﬁ%‘rgle nga)&{l égt MRS B Iis %ﬁ{%ﬁh%?@g%@% with

was ™ cap ure onto an e coate
IcqogﬁlfﬂrEB@fanddmdtorpges wnarmahuteamth B édN P40 lysisHiufel(, Alacifieq by

ceﬁf?m%]agga at ﬁmbbrdn%r% %lﬁu%é be. ﬁc}fm“éc{i@‘&r@&mb@ llular

supernatants or purl mat e rate acr oss
prethes shbieeted Ttheedueing B@Sol?A@E oneclep2 Brpotyeanthnide gels. After

elé?:%@rggs B ofefrR AT Hhandtblry & PAHS Ridntihnds SRS A% HRBRted

for either IGF-1R or Insulin receptor. Membranes were also immunoblotted for a-
tubulin to assess loading across each lane. Fluorescently-tagged secondary
antibodies were used and the amounts of IGF-1R, Insulin receptor and a-tubulin
quantified using a LI COR Odyssey imaging system. The primary and secondary
antibodies used were selected from Alexa680, goat anti-rabbit, Molecular Probes #A-
21076. Used 1/20000 = 0.5ml in 10ml (45min at 25°C), IRDye800, donkey anti-
mouse, Rockland #610-732-124. Used 1/10000 = 1ml in 10ml (45min at 25°C) and
IRDye800, donkey anti-rabbit, Rockland #611-732-127. Used 1/10000 = 0.5ml in 5ml|
(45min at 25°C).

64



10

15

20

25

30

35

conj ugat ed goat-anti-nouse |1gG anti body (Dako, P0260)
or goat anti-human Kappa Light Chains peroxi dase

weongogatz (Sigma, A7164). The ELI SA was devel PEEEP2008/051655

usi ng O phenyl enedi anmi ne di hydrochl ori de (OPD)
TOETOIRSEEHESIRLE O3 Mol L g B rd e sproas
sub@ait aﬁlajlsQImDchptﬁn Fyuitbe Zoommmﬂ lenigth Insuihi ragepmrramisso‘k@la a

tubmn%rggﬂom rtl&/u?%g ngﬁ)atl ﬂ%#ﬁu%gglgg% ant Id%\%l{s?%éé)m

confirmng ve Si m
sn@mﬁqmtlyedectreasdnidev%dzaf IGFetR ﬁaep@XIn@té'IE BO%D‘Bdud:tnaélatlve to

o BONbSP LSRR 085 0 Lo ALl

InsiliA regepterdéeveld, inmast Bisaty @t@hom@gmmamn ofGeF11 RInsglereacaptek o
heidr d%{f (1990) Mol ecul ar and Cel lul ar Biol ogy, 10 (2):
4 2-4 53 were i ncubated with 5pg/nL antibody at 37C
for 24 hours before the cells were harvested. Lysates
of 30 these cell pellets were run on an SDS PAGE gel

R@d@tdrr&ﬂﬁ{ _RglLRTort ‘bnpl\_'f@ﬁ/m s v&a}géﬁfsgr rﬁ)r%ﬁr)ated using a

was “det ected by treatnment wt
FAGSbasqdbagsay®n whale biaggl (deplpted for teg tipast ellsh dm@ywas added
foS84 Kb at @b BMEEPCOM d WRAE BRI sAhvide ﬁ‘&%'on@%ﬁb; (Ponor 90263).
HRP- conj ugat ed secondary anti body (P0217) and detected
Figue r@gswamb%\@r'éh Sistaaiiam eé fuerescqntmignsity dgyethe grammlocyte and

lythl@d&féC&fp%)atlon @555 @ﬁed@nﬁ%%&%&ﬂ%@f@éaﬁ@ﬁﬁ%k@ﬁwé (solid

i ncubation of 3T3/ c4 cel
Ilnﬁ) gﬂd rﬁ?n%c(peﬁ%ﬂ Iu&eﬁt |F8Mn@mcugathrbsrgpq;§oq lgvels were assessed

usﬂ@V\!herF@[QUétﬂéllé@%nﬂﬁGFhI@ hifiobly RRRI7C (B0 Phathinge$ #895809). In a
ex eriment, levels of rece

tor were assa in
B8N HOLRup GRntioy OCaweiecadngrior 24 BRLTRGE AFC or 37°C to
a Nﬁble"l&@@d G8hpfe ﬁ&ﬁhlg)@ﬁ@ér{t)d%H&Fﬁdr%@wmgu@% LRows an

i ncubat ed O for various tines

VAP BstERAB G JUoSEF T gHY (ardhe SrRTRSHECEPIRIODIA 4°C and

37¢€Icbmpatddabd ainuedtipd a6n@dl. #NBoth Woners, ABubAton BAS R 24 hours
tra(ﬂsferr d DF. nenbr ane 3|ﬂd bIottedfor | G--1

to PVDF
cayfS A Tarhe TR (e e dstsSEicen G ety sepaared to
indubdtion scﬂub@am@badhmamﬁgzzgrev‘eegﬁeyllvwstr’epeéte@m.ﬂh wiah®inlood
e anes

HRP anti bod n th stern
safbiges MPBertarel DS i SRORaPER ReSaies BORy Cofhopiiough  the
midnitude st redeptbr @dréusionsgnd ddmﬂrebalthGSValeatfrdi}n d@n(ﬁvto-@oﬁor A

1, 1.83), 3, .6 and 24 hOL'lI‘S. Fi gu 4 shogs
smaldlialer gEdoneiR e dh Ve¥ %"ér‘?%?pg)sf eXereny At éCh("()a%Wj Gcted by
inAabbton wixpasibody. al t hough 3 hours conti nued exposure

is required for 1G--1R levels to reach a basal |evel.

6E11 chinera, HOLO for 24 hours caused a substanti :al
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-I (see Example 5 and 6) or 100ng/ml rhIGF-2
(R&D Systems 292-G2) (see Example 5 and 6) was added to the treated cells and
incubated for a further 20-30 mins to stimulate receptor phosphorylation. Cells were
washed once in PBS and then lysed by the addition of RIPA lysis buffer (150mM
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reduction in receptor levels as determ ned by Western
blot for the |G- 1R E3-chain (data not shown) In a

wo 20080989Up experiment, NCl-H838 | ung carci nomaPCEEPR08/051655
were treated with the 20 humani sed t herapeutic

S R I P S ——

cocktai{Radhe, 110897t49800e §l Therplatd wae fiiogemidr B0 hautbd bicb@rnight.

i e A doe TR b Red Tt mACEL R oRe

coatediwith droantiliGF1 R cagerevarttibody (REWPEPsteys IMABBH) et 2ug/ml and

oidBl ik 4 BT B8 TSR B i oSGV P anedyes

used BT EEQ IDANO etluandtyl GlaEedPRGRgoml).4ATHeqil&t8owas incubated

oBRREL % 2 The B e perpe il TESTCPERES Mirfieafpl S
Edropiumilatetied IaGFPﬂ]oRr‘oternm’antlbodyeﬁ%anlDEImeMBﬁb.HmEe NielPE66)
dnﬁieﬁ‘%/ééb‘éliﬁ‘ﬁt}'ﬁxxf?é’ (N%E a@deé tn%gcln etll A rs1el§c§ur a;ﬁglatrllc% the

er o AL A T B RN GE AR2RLR t'agg e secon
plate vab odisbed aed BELE l@dEraimhceﬂnenta(ﬁ’emmEmelf 1243F105) Rplutlon

ath& %‘? (‘])g“f'r‘ﬁﬁ mc%Bat?Jﬁqh@Tetvglb#lré&p?(% @%H%H r)];létﬁ)% vg% d¥efhined

usmca)midt@rryadearset oth msamaumn@ ok eeﬁtoe@dffiuomscence (TRF).
Al exa680, goat anti-rabbit, Ml ecul ar Probes #A-

Figﬁ.ﬂé@ §§h8\w§ %g e&ér%ﬂ@qg the_ |9rr1r|gf31§ré 'of‘rReg:g;Efba @E?rg%%’g%ﬁ%fted by

puik mggm@@@oodorlqhanilt}pdmrﬁE1(145@14 gnat1SP8Jata gellocated for

exb??ﬁ@rﬁ? 98%%%ﬂ|ﬁ€3éaﬂ@ttlher f@pﬁrér‘enﬁﬂ%ﬂéé&ﬂﬂ ezp&r%g%rﬁg dégg at the

sap@eiBNe 98917 PCT/ EP2008/ 051655 The 97kDa R subunlt of
IGF 1 R and the 200kDa full- length 1G--1 R and the

Ls @%hgws SH *éb&é‘r‘nbllef trlenﬁmbman bfsfé@@étef pmghéﬂy%t@@%@eated by
ul length Insulin receptor and a fubulin are

H%Hd%omﬂarfﬁogd? gheschimeriq izt T LAY WEﬁH@) humani sed

anti bodies resulted in significantly decreased | evels
Figifre h GshdwqRan erdraplexr tratistibiti&Oeh r{ee@lru@rt pmpﬁ@Iatl¢NmeH@t@
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line) and 37C (dotted line). Follow ng incubation,
receptor |evels were assessed 15 using the PE | abell ed
#5666 BPI008/051655
In a different experinment H(lO or Control IgG were
added for 24 hours at 4C o
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H1\i‘,|8m | ar oveloa(f?%ggffect al t hough Pﬁég“%ﬁagni tude of
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Hﬁgrggﬂg(m)dog%%gﬁ smal | number of, ,gofpors show very
| ow receptor expression which was unaffected by 25
6E1hEatsael on Ri024f#5ant i body. Exanpl e™®3 - Inhibition of
IGF-1 or G111 stimulated receptor phosphoryl ation
3T3/LISN c4 cells were plated at a density of 10 000

In @alifferénet of dXperidenterising Rl SinBsr radtHodalbdyowRd CBO veIlLeYfor
3o BhERST ST o WS AR B BT e rarises

arﬁuwmwmmcsmermmmelpfarmblantubdzjyceEas)show%mpaehiﬁéiaétmuty In

pattlPte 2GS SRS odlast bR Ty FireP ok e 17 Lung 2
3TB>ml‘r}ﬁh@ eﬁglﬁtm:feﬁ)o e»rprééiﬁh@hminah HsGin BecepStB&l]h 8}(§é>§fmment
tre

to, th
0B8] Be B frciistn TRk or i Rapalsss Sedefidrgnptproniaton.
stinmul ate receptor phosphorylation. Cells were 35
washed once in PBS and then |ysed by the addition of
RIPA | ysis buffer (150mM 65 WO 2008/ 098917

T aﬁgya El%ﬁg Qﬁ'{tec.)s§g76s§l§/ct%5 pngbod E IR 54?913 Dl@ﬁwﬁ a S, Each value
us e in
reREEHY i RGLHE g PG ﬂ’é @% CoRperPate GarigGkn
for 30 mnute haw | ysat e
from each wel ?GPERW;\EEEP]\S%EEQ eﬁ%ﬁé“%ef%f‘ﬂ%u SA
pl ate pre- coated an anti IGF-1 R capture
Anﬁmdﬁ'bOdy (R&D fygtaenms PARIDL) abakR9/ M pard 5 bl ocked
49BSA/ TBS. | n some experinments an alternative
Horapt ure anti body2snas used (2BS18h§ | D N@GBnM O and 11
coated at 1lpg/m ). The plate was incubated overnight
6Eft 4C. The pl at@l8wvas wa8hed w tH33ERBST (B3M. 1 %ween
20) and a Europiumlabelled anti Phosphotyrosine
NeEAT BOUYL ( Por KR ENher DRPRYA B NEVPTOR M | ut o
1/ 2500 in 498SA/ TBS was added to each well. After 1
hour incubation the 10 plate was washed and DELFI A
Enhancenent ( Perki nEl mer 1244-105) sol ution
Example 14 - Competition ELISA

ELISA plates were coated with an anti human IGF-1R antagonistic antibody
(MAB391, R&D Systems) at 2ug/ml and blocked with 4%BSA/PBS. Poly-His tagged
recombinant human IGF-1R (R&D Systems #305-GR) was added at 400ng/ml in the
presence of purified monoclonal antibodies and incubated for 1 hour at room
temperature. The plate was washed in TBST (TBS+0.1% Tween 20) before the
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added. After 10 min incubation the |evel of receptor
phosphoryl ati on was determ ned wusing a plate reader
W@ 210809891 neasure Europiumtime resol ved fl uoOPEFERWOE051655
(TRF). Figure 8 shows an exanple of the inhibition of

add Rl AR EPRBS AN RN R0 R S ardRE ) &0 15461 O

nmonocl onal
Tlmod>Ibtecyeetsedcdb<atede5r ehpmbem?atfmm mashkihg bhe deeateprhéntavith

th

0L Bl S SBna HASEF Th I P Bob PRSPV R At 2o
Stdphmlecaeptand qﬁsoemhoe whatmeanuneddit 49@onmby HL LO in
compari son to the chinmeric 6E11 anti body (6El1l c).

I
PR shus o el My of Aol SBlnplebidimopadpral
antiopdies thbe @@mpetmoncﬁll% VRt coqu@eterig@le@erlmegusmnaadtm
dtuted 1gGl Fc region (I1gGLn(AA)). In a
Ifferent sets of experinents usi ng a simlar
nmet hodol ogy, the 1C50 values for inhibition of
Figwe dpBshophag srempleaf thaachiiteofdhtlAiin e campetiten ELIGA in
cohfpRtisd® the! @‘Eﬁ‘ﬂ %ﬁﬂweraﬂ 1651 D%tMIbEercﬂ’ﬁfr%%Qm@ﬂé g&%dé(t
show conparabl e profiles foor inhibition of
the,s@Me 8Mel | nedi at ed receptor phosphoryl ati on (Tabl e
2). 66 WD 2008/098917 PCT/ EP2008/ 051655 Table 2 -

Figre Q2xahbRs af] ‘é&alﬁﬁlle%‘ﬂr%%cﬁmy Hodiess d)d?lflb@ﬁuhaﬁf@gd antlbodles
_IGFII st| hos horxlatlon assays wt
hor B TR SRP e i mHiag orp el antBepn{REAn) BRe

chlré&@ (a%EJng)n I ﬁg@é -f2la, BbLOBh@HORD Id@\Q(A(Al)IGI‘]GWéd a8y
q}l'g: O %A 08145 H 1 LO 0.(08359 10546
e G ATiliic] © GeRSEL 35%53YS 69BN ‘ireﬁd)?*?@GdﬂZG( AA)
0. 08263 0. 10546 6E11 Parental 0.02445 n/a In a
Figliré fi EB@th@eéxamﬁplﬁ(ﬁ&hé BEtNitE of¥dridds Pusfigdl Hutianised antibodies
to | | C50 val ues for 5 inhibition of
'n[’% é’HipS’ ‘%ﬁ%%% oryl ation were obtained and confirm
that the humani sed antibody HOLO and the nurine
Expanpent sl Cendmdipaymb&hug ISROR BindipgEatbAe activity. In
parallel, the activity of the antibodi es agai nst the

insulin receptor was tested using a 3T3 cell line
96eveyi EldBA pthtesowenemoates dvhmiditimith reécmsntiinant Cyoepoigus macaque
|GF=h|'|:§(68%< BREMER) o 1%ﬁﬁnl%&d‘bﬁb&ké‘é‘%tﬁQ%B%%/ﬁﬁg."‘ﬁ?riﬁed anti-
nhi Ion I'nsulTR-induced receptor

h1@hd REntibgdias were added and incubated for 1 hour at room temperature. The
plates were washed in TBST and HRP conjugated anti mouse Ig (DAKO #P0260)
was added to each well at 0.6-1.0 ug/ml. Plates were incubated for 1 hour at room
temperature, washed with TBST and developed with OPD substrate (Sigma P9187)

or TMB substrate (Sigma T8665). The reaction was stopped with 2M Sulphuric acid

S

and the level of binding determined by measuring the absorbance at 490nm (for
OPD) and 450nM (for TMB). For antibodies containing a human IgG1/Ck constant
region, the HRP conjugated anti mouse Ig detection antibody was substituted with a

goat anti-human Kappa Light Chains peroxidase conjugate (Sigma, A7164)

Figure 13A shows an example of purified murine monoclonal antibodies binding to
recombinant cynomolgus macaque IGF-1R. Data collocated for experiments done at

the same time.
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Table 2a 1 C50 values for selected antibodies in IG--IR
and | R DELFI A assays. Each value represents the nean
w@boosmesodat a poi nts. The negative control antiPOOEP1088/651655
hybrid IgGl. 1GF-1 RDELFIA - 1C50 IR DELFIA - 1C50

(nM (uM Antibody Plate A Plate B Plate A Plate B

HOLO 0.25 0.19 >133nM >133nM 6E11 0.18 0.16 >133nM

>133nM Negative control >133nM >133nM >133nM >133nM
Figr=ni®Bes hbwvs-an@oamete ¢fipnurifieELlhSﬂam@cﬁhbﬁiblwwamﬁ)meﬁnding

ol ot it et p SRR el somer
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Eddiple @éeﬁﬁuﬁﬁReée&m.rﬁd.ﬁdﬂE[f%ﬁocl onal antibodies and
Incubated for I hour at room 20 tenperature. The plate
was washed in TBST (TBS+0.1 % Tween 20) before the 67
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Si .
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#P&?ﬁpb‘ﬁﬁ%ﬁ addgddoepeh walhpkt/Ped ok 1@@9@/&‘ 4PBPA/RRY POt Hieguates
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WS an exa 1 VIt

uBe S Ban] SBBP L GRD (SGMB1a186h ThG reasdonres siappR it 21
SLﬁ&ﬁlié%):ld dﬁ@ttﬁhd&‘rgj Jiét@é’té@gy ﬁ%s&%@%ﬂsﬁﬁﬁh% Qpifﬁ)n?ﬁ or Addnm.

gure 12A shows an exanpl e of
F%éﬁq Céﬁt%sﬂoafof 9atfh°elf§ ORISR AR G HEK 8ﬁ@§t%d¢9§§“ they

detdtfio® Qﬁﬁlﬁdyﬂl‘st@ﬂ a5b¢eS€NRmc&€Pul"§éQéd SRMmbesd Igglgyrsbﬂih@’tuted with
C

arent I bo 6E1 and . chinera
2 iR hymAD KPP SRR PR SRS RETR A7 169
|ncreased signal conpared to the repeat assays shown

FlgLHTe Fit gHows ad 2Rarapld ol #16. inskfin e Bpid® bindig@E 19 BAWsRYITRTIES
of the acti f vari ous

muine MeNpc aI ?r}{%{)ﬁlgs dB ﬁﬂrét{qslt Fouthe Eeflg\ﬁ com?roll antl%ody R&D

Systems MAB15441), purified antibodies 6E11, 5G4 and 15D9 showed no binding to

the insulin receptor at concentrations up to 10ug/ml. Data collocated for experiments.

In a different experiment, the insulin receptor binding profile of various humanised
antibodies was tested using a similar methodology. Whilst a positive control antibody
(R&D systems AF1544) showed good binding, there was no detectable binding of the
humanised antibodies to recombinant insulin receptor at concentrations of up to
50ug/ml (Figure 15).

Exampie 17 - Determination of kinetics of binding

The binding kinetics of anti-IGF-1R antibodies for human IGF-1R were assessed
using the Biacore™ system. The kinetic analysis was carried out using an antibody

capture method. Briefly, an anti-mouse IgG antibody (Biacore, catalogue number BR-
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Exanpl e 15 - Cynonol gus nacaque | G-- 1R Bi ndi ng ELI SA
96 well ELI SA plates were coated overnight with
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The reaction was stopped with 2M 15 Sul phuric acid and
bi ndi ng detected by neasuring absorbance at 450nm or
490nm  For the detection of antibodies containing a
human 1 gGl/ CK constant region, the detection antibody
i sted above (HRP conjugated anti nouse Ig) was
substituted with a goat anti-human Kappa Li ght Chains
per oxi dase conjugate (Sigma, A7164).
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| ¢ Super nat ant 8 14e4 3.13e-5 O 38 6El Ic
Aﬂubbdlbﬁd 8.52qd3 3. 32ekg@ 0.39Kk0 Taple 5 - Kinetic
data for supernatant| materi al HOLD and HOLO |1 gGL n{ AA)
and HL LO and H1OLO| | gGLm( A@M)n clonpari son with
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I Antibodi Ka KD 71 WO 2008/ 098917
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(stifesuparthat ant)
6E11c (purified) 7.59¢4 3.25e-5 1043

(H1LO supernatants are the same for runs 1 and 2, however the 6E11c¢ purified are

different batches.)

Table 6 — Kinetic data for purified HOLO and H1LO in comparison with the 6E11
chimera (6E11c). The run (T0041 R1) was carried out at 37°C.

Antibodies Ka Kd KD (nM)
HOLO 6.24¢4 3.93e-5 0.63
HILO 6.54e4 2.95e-5 0.45
6Ellc 6.60e4 2.45e-5 0.37

Table 7 — 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 37°C.
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5 5 HOLO 5.40e4 P.67e-|0.49 7. 68ed 4. 00g-
7.38e4 5 71e-10.77 | 1gG 1 m( 5 55 HILD 4.97e4

HIL0p9e- 0447c4| 8P8e- R0.AZel 6.6780| 7.404€/40.82 1820461 59186 |5.59

5 5 5 5
HILO 5.07¢4 | 2.17¢- | 0.43 | 6.61c4 | 3.22¢- | 0.49 | 6.4804 | 4.440- | 0.69
IgGIm(AA) 5 5 5
6E11c 3.99¢4 | 8.71c- | 0.22 | 6.78¢4 | 2.29%- | 0.34 | 6.75¢4 | 4.02¢- | 0.60
6 5 5

In a different experiment the following approach was used. Protein A was
immobilised on a CM5 surface by primary amine coupling in accordance with the
manufacturers standard protocols. Antibodies against IGF-1R were captured on this
surface and after a period of stabilisation recombinant human or cynomolgus IGF-1R
was injected over this captured surface. Generally, the concentrations of IGF-1R
used were 256-16nM, with a OnM injection (buffer only) also used for double
referencing in accordance with best practice for Biacore kinetic analysis. Data was
analysed using the 1:1 model inherent to the Biacore machine, the work was carried
out on the T100 using HBS-EP running buffer at 37°C. The results confirm that the
humanised variants HOLO and HOLO IgG1m(AA) show high affinity binding (~300-
600pM) to recombinant human and cynomolgus IGF-1R and comparable kinetics to
the 6E11 chimera.

Table 8 Kinetics of anti-IGF-1R antibodies versus recombinant human IGF-1R and
cyno IGF-1R at 37°C. Data shown is from a single experiment.
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afflnlty was | ower than seen in all previous
experinments (at 1.88, 1.84 and 5 1.52nM
r es Pt Peripent wascariese eisingtwe Hisferanh dersiiesdif cppitesc e

bict n?la@d‘lw Brlgﬁ@émﬁbﬁzd@or 4d0BMIPL WaQRtaply ddptldBd oRiandi N9

erm ned usi ngr Bi acore
streptawdln sensor chip. To test the neutralisation capacity of anti-IGF-1R antibodies,

different concentrations of antibodies were pre-mixed with a fixed concentration of
recombinant IGF-1R. As a control non biotinylated IGF-1 was also mixed with the
same concentration of IGF-1R. This mixture was then passed over the IGF-I surface
and the point of maximal association measured. This reading was then compared to
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-1 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 9 and 10 below show the percentage inhibition obtained and also detail the
concentrations of antibodies, IGF-1 and IGF-1R used to obtain these resuits.

Table 9 - Inhibition Values for the 200 RU’s IGF-1 Surface
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129Q8(,9889%% 1BFI{E 051665 Antibody + | GF- 1R
cog”p Q@ % I nhi b{trjgﬂﬁg/%:l %ZSnM + H s | GF- 1R (25nM

69 1GF1 (500nM + His IG-1R (25nM 89 6E11 (125nM
IGF1HpOnNNGF+ Ths [GBiRY)(Sa8M) 6E84 (500nM) + His | GF- 1R
(25nM) 50 Table 10 - Inhibition Values for the 4000

1.5 ti bo + G- 1 R conpl ex %
643?#?%(?‘@%%}?%1@?3@@@“ i 79 GE- 1R (50nM) 93 | GF1
(500nM + Hs IG-1R (50nM 86 6E11 (500nM + His
| G--1R (50nM 48 5 In a different experinent, the

T ; . : : bl
Pl Mt EeALTRCARY 2004 MR oL ahiel Y g
ligaed ihodiiigoggs asserged aistngr @ dBiaborethasyd atestodalopyndsing captured

oithifeid 1o (Rr-1, o812 ciehied 1553 Sask Tids Wowsuner =
strgpawiis basengBORpstorarswec3G0RiIsyand EFORURespsctivplags KHd 1R was
paé%l(gf rﬁ\%(égghe:orrﬁa?;%gart] %@gﬁ%&\‘lﬁﬁ;&?%o% iﬁta &Qﬂweh "Lofition containing
either 250nM of anti-IGF-1R antibodies (for the IGF-I experiments) or 500nM of anti-
IGF-1R antibodies (for the IGF-2 experiment). IGF-1R binding was also carried out in
the presence of the natural ligands IGF-1 and IGF-2 (both unbiotinylated). The
surface was regenerated using 100mM phosphoric acid. The experiments were
carried out using HBS-EP buffer at 250C on the Biacore 3000. Note: The analysis of
the IGF-2 assay data was complicated by the fact that some of the antibodies
showed non-specific binding to the IGF-2 surface alone. For immobolised IGF-I, the
most efficient inhibitor of receptor binding was unlabelled IGF-I, with IGF-2 and HOLO
showing about 60% inhibition (Table 11). For immobilised IGF-2, the most efficient
inhibitor of receptor binding were unlabelled IGF-I or IGF-2. In this assay, the
neutralising antibodies, including HOLO showed partial inhibition of IGF-2 binding
(Table 11).
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In a different experiment, the humanised antibodies were tested for their ability to

rt1 al
—t1

stain various human tumour cell lines known to over-express IGF-1R. NCI-H838 lung
carcinoma cells were stained with the selected antibodies at 100ug/ml for 45mins at
4°C. Binding was detected with a PE conjugated anti human IgG antibody (Sigma
P8047). Samples were analysed by flow cytometry using a Becton Dickinson
FACscan cytometer. The results shown in Figure 17 confirm that the humanised
variants can bind to NCI-H838. A similar result has been obtained for MCF7 breast

carcinoma cells and A549 lung carcinoma cells (Figure 18).

Example 20 - Immunohistochemistry on frozen tissue sections

Tissues were sectioned onto glass slides, fixed with acetone for 2 minutes and then

loaded into an automated slide stainer (DakoCytomation S3400). Slides were then
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p05|t|ve control ant1 bo y was | ncl U ed as a reference
hml&-}ﬁ 1I§gmw6bggman tumour tissue samples using a frozen tissue microarray

obtained from Cytomyxx (array ID: MB-1002). This array contains 10 lung, 10 breast,
10 colon and 10 prostate tumour cores. HOLO was biotinylated to facilitate detection.
A frozen microarray slide (Cytomyxx MB-1002) was fixed with a 4°C solution of
acetone/ethanol (50:50), for 5 minutes, washed and then treated with 3% hydrogen
peroxide for 5 minutes to remove any endogenous peroxidase, The slides were
stained with biotinylated anti-IGF-1R HOLO at 7.0ug/ml for 1 hour at room

temperature. After washing, a streptavidin peroxidase was applied for 20 minutes
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Inhibition of AKT signalling 15
Costar 96-well plates (#3598) were coated with 50ul of 2% Gelatin in PBS and

incubated in a 37°C incubator for at least one hour. Prior to use, the plates were

rinsed once with PBS. Primary human pre-adipocytes were trypsinized, centrifuge
and the medium siphoned off. The cells were resuspended with 10 mL of warmed
PreAdipocyte growth medium (ZenBio, #PM-1). Cell density was adjusted to 150,000
cells per mL in PreAdipocyte growth media (ZenBio). Two T225 Costar Flasks
containing 50ml of media were each seeded with 1 million cells. The remaining cells
were used to seed the Gelatin-coated 96-well plates (100ul = 15,000 cells per well)
using a Multidrop384 or similar instrument. The cells were incubated overnight at
37°C in a 5% CO2 atmosphere, 90% humidity. The following day, the medium was
removed, 200ul of Induction Medium) added and the plates covered with Breath-
Easy gas-permeable film (Sigma#2Z380059). The plates were incubated for 6 days at
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MSD Tris wash buffer (ELx405).

25uL of diluted detection antibody mixture (10 nM final concentration) was added to
each well of the MSD plate(s). The plates were shaken at 300 rpm using a bench top
plate shaker for 1 hour at room temperature and then washed four times with 200pL
per well using 1x MSD Tris wash buffer (ELx405). 150uL of Read Buffer T with
surfactant was added to each well and the plates read with MSD 6000 SECTOR

reader. Although signal intensity decreased with time in Read Buffer, the signal
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prlat1é¢>eime$’rm\/8fa3wmam thei data rom thieevieddpeodertt plates AMBD
mEfcia]% "fﬁé P %J r%ﬁnnes? gﬁ‘@} chmen%ealnlj hutSAls8d ML t‘ﬁt IGF-I
at ransferred to the correspon
”Wdlaleddﬂdl#w@n REBKP IPheene)yiation. slélateedl anthewpleguadn pwelleé
%lf@g GRsAlin 399 sEPAaSALYITRe pﬁﬂ@%}%ﬁe&‘e@érﬁeé Q@FRfSOf(Qr 1
our at room tenperature. 'ates were wash
logdQUCRQ) ieg/mld t h 200pL per wel |l using 1x MSD Tris vvash
buf fer (ELx405). 30 25pL of diluted detection antibody
Tﬁﬂ)léﬁ QUPA&@@ Waﬁbﬂ@burﬁ@ﬂ ‘éﬁmdo‘?és' iRthe MRP pRESHHOAIRionSREAY
of the D plate(s). The plates were shaken at
300 r pm usi ng a bench top pI ate shaker for 1 hour at
ApBRRAY enper at ul?létednd Pl waBlBEP four times with 200pL
per well using 1 x MSD Tris wash buffer (ELx405).
6BPOplefy Read Buffer d7gM th gysfactant was added to
each well and the plates read wwth MSD 6000 SECTOR 35
reader. Al though signal intensity decreased with tine
HPhORead Buffer7.6%he si-ghal 7.84WD 2008/ 098917
PCT/ EP2008/ 051655 w ndow typi cal l'y remai ned steady
appr oxi mat 20- m nu Tabl e 13 bel ow shows
Hggéummry of t'ﬁéydat aﬁgromt 7 ee i ndependent pl ates
and indicates that purified nurine parental, chimeric
6BHd humani sed Mhs i nhdbit |TF41 nediated induction

of AKT phosphoryl ati on. . Plates 1 and 2 were run in
arallel. 5 PI run separate day. The
Ng F1Y& SOUFY rep sent isas pl%;%?( - logl O(1C50) in

g/m) Table 13 - Activity of various purified
anti bodies in the AKT phosphoryl ati on assay Anti body
Plate 1 Plate 2 Plate 3 6E11 parental 7.75 7.79 7.67

In;t%gifge:r%i eZ(Réﬁm%rlﬁt\%e agg)%%‘ ﬂgmag % E@%leggﬁ/eégﬁ“l tgq v% Ir%hlbltlon
ofdAIKTeJheaphcmdpmn imergsponseatd eS| lounmsulis estimaldtioboBore the IGF-I

re\é\ﬁI{ htO%tlﬁ q’a{) 81 4GE1|3' \}git}es %Pe r Qes%% ég‘lgg rR? ﬁl@%b&\%h%}% gﬁSO =

Phs U A s imul a
—IQQGB(ICSO) |n g/ml. Vmax = is the maxmimum |nh|b|t|on expressed as a percentage

of the signal in the absence of ligand. Experiment 1 is the mean of 4 runs.
Experiment 2 is the mean of 3 runs. Experiments 1 and 2 were run approximately 6
months apart. For some antibodies (**HOLO), different batches of material were
tested in parallel.In comparison to the negative control antibody. All the anti-IGF-1R
antibodies showed a dose dependent inhibition of phosphorylation of AKT with the
humanised antibody HOLO showing comparable activity to the 6E11 mouse parental
antibody or 6E11 chimeric antibody (Table 14).
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results shown in Table 14, the values are represented

as nean pl C50 where plC50 = -10gl0(1C50) in g/m.
wO/p@R/098915 t he maxm mum i nhi biti on expressed aBCHEP2008/051655

percentage of the signal in the absence of Iigand.

TERE AR o P p@%%ﬁﬁ%ﬁ{eg i T BRp B on oSy

approximately 6 15 art. For sone es
(**HOLO), different gb: ﬁ‘esqof mat eri al ﬁg&kn{;’e&e}g% ed

Ah{ibo_ﬂgr al | el . | nERAMPapIcPN Medn t NEmBEIMkin/ € pFOSH MAban  Vmax
ant i body. Al |l @,lf.g)m - | GgyrbliR+/- 8Dt i b@dﬂp@.momag/na) +/-SD
dose dependent inhibition of phosphorylation of AKT
oW1 bheddie  humags sed anti bady HOLD showi@g, conpanaple
activity to the 6EL11 nouse parental antibody or 6El 1
chineric antibody (Table 14). 80 VD;QQ@{4998917106(36)
HbiGH EP2008/ 05163% . 1Tabl e 14 g5 Activity of” various
purified antibodies in the AKT phospharylsgti on asgay.
Experiment 1 Experinent 2 Antibody Mean pl C50 Mean
MG IMRAR) Pl Co0uMBan Vmaxiis(@hnil) +ip SD (g/ myst/ - SD
(g/ ) +/- SD (g/m) +/- SD 6E11 parental ND ND 7.58
113 (2. 42 (0 ** 106 .6) HOLQ:* 7.33
'%8 1%‘%”‘107 (9. 7?’(0??)53 (0. i%'%‘)“ 100 (7 9)  H Loq
Lg@ n(AA) 7.24 (70 14) 116 0&Ill 0) ND ND  GEL1l chimera
®3734 (0.08) 1147{12. 1) ND'REYR3 7. 17 (W¥15) 108 (%) 0)
7.45 (0.07) 108 (10 6) Negative control 7.17 (0.30)
Neggtivp cqngolg) 7, 307(09989) 527229 Si nce’ ¥H%assay 3¢t em
was al so sensitive to insulin nediated phosphoryl ation
of AKT (via the insulin receptor), the effect of the
humani sed anti bodies on insulin 5 signalling was

S|ﬂ§§ RS @Qsdynsﬁ?éné‘lvb%l ald® skhgiveGo- |h$lﬁ?ﬁ%éal%ﬁt EhotsRth)ra/;l'a:lEicl)n of

descri bed "above. In contrast to the results

AKT i (@l e igpulin: fesepignaihes eted mfi the diussnisedwartibedies on insulin

s@rﬁ!ﬂlir@' %b@"és@éss'eﬂﬁh”ﬂdﬂalkﬁ‘&?fﬂ‘é’fGﬁ-‘l RpeArheds Ql‘é‘éérlt%@dabove In
bove the non-specific effects observed with

ccmérga& tovB6 cBR oM EF- baiimeatiqn dees hH'@S‘?“@%\ﬁﬁ)'bOdﬁ?e%@WGd no

inhiBBiBht & WL r@&m{rvagnéumgt \M?eﬁ aﬁ@%@d@%e eXRLEAJERAL Sffects
(seven runs in tota 22 - Proliferation

Obo§§§"§§' Wi Wem@?t%&emrgmh/@ﬁi de@@| Péta(wrebowm Those {gsulds were
olERAREN b Rd&fentehl expeAinBAtsAsevendensinitotadf 10000

Example 22 - Proliferation assay with MCF7 cells

MCF-7 cells (ATCC HBT-22) were seeded into 96 well plates at a density of 10000
cells/well and grown for 2 days in complete media (MEM+Earles salts + 10% FCS +
0.1mg/ml bovine insulin (Sigma 10516)). Cells were washed and incubated in serum
free MEM (no serum, no insulin) for 4 hours. Media was removed and replaced with a
range of concentrations of purified antibodies (0.014 - 10ug/ml) diluted in serum free
media (100pl/well). Cells were incubated for 1 hour before the further addition of IGF-
| (R&D Systems #291-G1) to a final concentration of 50ng/ml. All treatments were
carried out in triplicate. Cells were incubated for 5 days at 37degC, 5% CO2. After
incubation, 15ul of MTT dye solution (Promega #G402A) was added to each well and
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cells/well and grown for 2 days in conplete nedia
(MEM+Earl es salts + 10% FCS + 15 0.1 ng/m bovi ne

WO p@al989171 Si gnma 10516) ). Cel | s were washed andPCT/EP2008/051655
i ncubated in serumfree MEM (no serum no insulin) for

th‘é ;l?éﬂéé Froubidy ?or%ﬁrﬂ?é?w S, a@gglnﬁl@b%g§augﬂ%nﬁiolut fpae

concentrations o I es
(Rm@eﬁﬂ FGA01 A wab adﬂeﬁév eactf Weléanthblelmaté $Bﬂﬁaln/gmtlj/ ))vernlght at

[ h
TR PhAb e B i BReTor BENRREh s idrige o
meapigeatiheabenbaicest AGINM using la tlate aearent s vver e 20

carried out in triplicate. Cells were incubated for 5

F @béSQﬁéhos%C{ﬁQ Qctlvﬁy/%%rouéghﬁﬁed ﬁ]&‘fslég‘g&’a&%nailgrﬂl?oglef

e solution (Promega # to eac
ma%& thegprolferation of tmwvelb@atgpglmgte@mre@@enmhetSp| at es

i ncubated for a further 4 hours. 100pl of

EXiraneé 30- whblifsatidrPassapLutisQiend Promega #G401A) was
de each welT and the plate shaken gently

L ?téfﬁP HEF-1Ravare éﬁi@ddﬂter‘@'teﬂ?éle# 8b Wmn‘ﬁjesj(a@prmn@

36 @V at a gbngMy A b @O@Eél&%%d@bﬁﬁ 'fBrnIediayhb{ cor‘i‘iB%féJr'hbalg
| ate ' reader. 5 Figure

b
OIS P eahon, 7 A0TRRC ST e Tebiaas fogmvap asg cols
inBliaGsd m%@Furﬂﬂbé DAL I For tahouird) i whS Rerisvebidhg rr@élé&a‘?i \th a
tunour cell s, Daka col |l ocated for experinents. ogﬁ)@e
rapge of eangetrations (HA04dsdgyml finay m%etr?tsont pEpyrifigd astity
dilutedFin $efdn hes medRaEQE/WeNS. Tk ivers WBlidatsk RS 1WRLF barbal 1BE

reliaeRp of St oR IR Sis 2918 IEnr RepEsamples 5
ammjltcﬁ adiati cncentidbivn 6OS)- soﬁdm medicatringrits WerDyRHedBg in

iele Gy BHE i sy BE Bt Save RE &7 deabahsp o2 Atter Tieubaton,
100phefereshigtormsed Qrcﬁlﬁh@b c&pghr&efol r@@d;erﬁl cwr@ﬁretgé mmm) wad
free

f b
(%éélr}ﬁ(lfz’e W%‘ I'Eg Fﬁq}\%sr%wa# 8’62{1"8'381[ atﬁg{ﬁs fBreftF%rnécubated
attrden tdnpdratere fad dOmineno afiovb el sigral iosdtéﬁﬂtdsbgeﬂf@ n%éfsg the
an o a fina

5
'u'%'nééceﬁ}(:?ﬂqns W'h} g%ﬁéﬁ%??ﬂplaqwefadflafeat nments were
carried out in triplicate. Cells were incubated for
Figurg 24 apd 2atA-Batieg@he 86tivtpaf puiiice GEN h awiniae inmmocloh8IGmitibody,

fy . f I - agent
ot HIOES Bk 1§08 S ) 3B R 2y B Do BT RE b o
cogfmhsethatftbe HZ)Lﬁhang H1TAeapirdibit tumsurf ealltpndiferatioruinafitecdDatat

for 10mns to allow the signal to

coﬁ?&g@qt [ se%e%wgs nmeasuri ng the 20 | um nescence si gnal

with a Wallac Victor plate reader. Figure 24 and 25
Examplesehwinhipitionof cell evgling purified 6EL 1 nurine

rmnocl onal anti body, 6E1 1c HOLO and HOLO 1 gG 1 n( AA)

HL LO and HL LO Ig M AA). The data confirns
NQ'Héﬁ%t(h\éf Cﬁcﬁi@-@ﬁﬂi"')ﬁf”i@e@aiﬁqdﬁﬂf%@ 24 wehwiieropletes at a density

of X% de&/dell @A gRowiH dviebhigiti1mI complete RPMI (RPMI+10%FCS).
The following day the cells were washed with SFM (serum free RPMI media) and

incubated in 1ml of the same media for 4 hours. The media was aspirated from the
cells and 500ul of SFM containing 20ug/ml of purified antibodies was added (10ug/m!
final concentration). Cells were incubated for 1 hour. In some wells, IGF-| (R&D
Systems 291-G1) in SFM was added to a final concentration of 50ng/ml. The treated

cells were incubated overnight. The following day the cells were washed gently in
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coll ocated for experinments. 25 Exanple 24 - Inhibition

of cell cycling NCl-H838 (ATCC CRL-5844) cells were
wGemdemdint o 24 well microplates at a density POFERXE51655

cells/well and grown overnight in 1m conplete RPM

fafa el stz %hggéﬁé 20 By dREnd gﬁutfo%' (riithlefi #15040).

The celbsuseelnsmnslwer‘e tahsfetred $aa®6 met iVabdttomet! later Afterpledieting

U S e T
inciydigh roin icd fon80mio ﬁehmw«eraetpediat)ed aBdIré-suspEnded mc2(pt efd

or Quf 0 I
s el W Bl ol b eGSR o
Célheewéneaadtubdtedom ibg invtbe daiknadibleieglanalgsedi byHtow Witmnetry
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Fi 9% dég%ﬁ%ggg%yl%yaggé&&%% arP§§tr@§@nér@§rbuBewmat ed

ersene so utiton (Invi
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cioytfild wak RALHOTEACH &t npdibbiBlio fEh LIS thoybig ele®

ugatlon t hey we I Xe d|t|on of
a!@&ﬂnbﬁeﬂl%% Et hanol and incubation on i ce for 30mn.
Cells were pelleted and re-suspended in 200pl of 5

ERARSE B5 - roRLeEBh 8gbsl8sis O- 1 MM EDTA, 0.1 % Triton
X-100, 0.05mg/mM RNAse A. Cells were incubated on ice

in the dark until being analysed by flow cytonetry.

A@G%n%%ﬁ;pla%@m sb@&ocxﬁlltﬂ NC)FiBSs %él%t vx&c@‘ thessmf 4tQldensity
at nent grou resence of th

ells
Ofa}f@opr?&h%/\éle” t'bPQQPé F%mp'FF‘F RRu mee?emdegrewnéﬁrﬂ glays. Cells were

th@HtWei%%& in SFRl [RPMEhé BEruAdSaridniRtidiédinad od;ms@ms for 4-5 hours.
onparable to that of cells incubated in the 10

T%g‘@ﬁ@éNqﬁ remared prierdg tisplment with sitRerng anjiRoy. @pegative control
arﬂ%@ oSl & 'ﬁu@fﬁad\/\@hh RIGF. R éﬂt%o&ws@&q?ﬁﬂ%d mﬂgh'nl Cells were

‘ﬁs ATCC CRL-5844 de 0Q
a%ﬁ'qr@}'wqat% Viéfb rth%roﬁiﬁl'\/g r?@pmgFﬂea ﬂé &?’8%9 M+
Camgamecuﬁgt Ing/vgr tESFMEi U%g’(()ptdbﬁé&iSF@daftlﬂmﬁﬁMlGRRNht QOng/mI All

seru an I N at e or = urs
URRPRMEer BRG 40 ‘GHIF 1 [FRQOHERR ol 00 of b Bl s then
m@ﬂliat&thbf 20<'ihdnm aITHe\kﬁed]?maBCd)splrateti iflbirdmem/elal almairthé icetls lysed

| Tl S . .
ohdhe eqkien P20 STl s RREY by e i febSion wi

sHaﬂSﬁgbt%orﬁ@é‘iﬂbéfbtur&ENhHof ySRrepivas heﬁsférr@d to@MeoareﬁﬁMcfoplate

romoRe Jare Gel DRl ELIPA Kit 77, S0dn oiipaton; Silller psiggh The

prafocdDégdcribddm thé ékttemsaﬁS(Rbe&nCat NOubéﬁme(B?B;DWaQ(ﬂolbwed @nd the
The nedi s aspirated fromt h ls and the cells

anspeatree g i BRBR 0BG RS0 DB o856 Np- 40 i n PBS
followed by 5 min incubation with

Figure 27 shows that the presence of IGF-| affords NCI-H838 cells some protection

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

mediated protection from apoptosis

In a different experiment, selected antibodies were tested for their ability to prevent
IGF-1 rescue from camptothecin induced apoptosis in A549 cells. A549 cells were
plated at 1x10%, grown in 96 well plates and treated with 20ug/ml of the selected
antibodies in serum free conditions for 1 hour. IGF-1 at 15ng/ml and Camptothecin

at 5ug/ml were added together and cells incubated overnight. The level of apoptosis
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shaking at roomtenperature. 20pl of |ysate was
transferred to a prepared mcroplate fromthe Roche

w@zios/oBat h ELI SA Kit and 8Cpl of incubation bedT/EP2008/051655
added. The 25 protocol described in the kit insert
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es nodification + and grown
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i nc in some ex ositive tt‘l%_g*
PRigRIeTapatedotitT R antd FL1R FeRtUnoY 2@82;@ bjocked
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W SIS u

ARer i Bridtalpe thejegy ?&%@ﬁpﬁ@behﬁcbgw?aﬁpwagsggm'neg using a
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was placed at -20C overnight. After thaw ng, 100pl
F%%Fg%& Sshg\fvs kl'}/a? %E"h W&S Fo Sgaﬂgﬁceé’cﬁi%g/ ét%oﬁce%%a%rg uﬂd@ﬁnl in

the presence of cross-linking antibodies.Data collocated for experiments.

In a different experiment, the pre-adipocyte assay system was used to determine if
the 6E11-series of humanised anti-IGF-1R antibodies modulate the basal levels of
phospho-AKT which might indicate agonistic properties. In this experiment, the pre-
adipocytes were differentiated and treated as described in example 21. However, the
stimulation step was removed in order to assess the basal level of AKT

phosphorylation in the presence of humanised antibody. The results show that the
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20 plate pre-coated with an anti 1G~-1 R capture

anti body (2B9) at 2pg/m and bl ocked w th 4%BSA/ TBS.
wab@spdsate was i ncubated overni ght at 4C. The PCHER200%651655

washed 4 times with TBST (TBS+0.1 % ween 20) and a

BB TR 4 Fehrp AL S Y050 Sy ARG prease i
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% ence
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tonjg creerS Ll e&%thnﬁ,l Squﬁlgf é)?) i nfng% Fép%g{edqﬁttﬁé1§r%38rﬁce of cross-

rla e”rea ncrease
limkgng @ntitroolies. iGNt ¢ells wereaincebated withpd oenge d:ﬁycoangntratlons of

3815&85 ARt é%%ﬂMlﬁ\%;ﬁ: %Lﬁ:ét ro%gmﬂkuﬁg%; A |b ?tfa ratlo of 2:1
xperlnen s usin 43 e e

fanf30nhie (Sigma 13382 for the humanised antibodies and S|gma M8144 for the

mouse antibodies). Phosphorylation of IGF-1R was measured using the DELFIA

assay described previously. The results show that in contrast to 11C11 which

increased the levels of phosphorylated receptor, the humanised antibodies showed

no increase in basal levels of phosphorylated receptor (Figure 33).

The effects of addition of humanised antibodies on the proliferation of both LISN-c4

and NCI-H929 (human multiple myeloma cell line) in the absence of ligand were also
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humani sed anti bodi es on basal |evels of receptor
phosphoryl ati on was assessed in the absence of |igand
W(stzoomuimu'! on. LISN cells were incubated in thePQI/EB®N®E51655
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ona ce i ne absence of I|qand
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Inod sivithr éﬂ)%améai h&dé micearargirhplasted %BBJCatanSbtmN @ith 2.5x10°
resultsg\gre observed with LI N- 4 cel

t
R SRk R e oS AP BT Roise YL bKEs ohfor-
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S . S I
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CoHpag)withl the salimeetreated?grbupx, 10e was a reduction of 56% and 70% in
the tumour volume measured at day 35 for the 100pg/mouse and 250ug/mouse

groups respectively (Figure 36).

In a different study, the activity of various antibodies was tested compared to the
PBS negative control group. CD1 nu/nu athymic mice were each implanted with
2.5x10° LISN/3T3-c4 cells suspended in Matrigel subcutaneously and tumour size

measured by callipers and volume calculated by the following equation: Tumour
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LI SN cell's suspended in 0.1 ml of Matrigel TM were
subcut aneously inoculated into 4-6 week old athymc
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An in vivo tumour model using Colo205 cells was used to establish the ability of 6E11
murine monoclonal antibody to inhibit the growth of pre-established tumours in HRLN
female nu/nu mice. 1x10° Col0205 cells were suspended in 50% Matrigel and
subcutaneously implanted into the flank of the nude mice. Once tumours had

reached approximately 80-120mm?® in size (equivalent to day 1 in Figure 38), mice
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statistically significant reductions in the tunour

gromh rate of 52% (P<0.0001) and 10 60% ( P<0. 0001)

Consi stent wi th an PEI/EP08/051655
study (data not shown), neither batch of HOLO
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o BaPeRe! fos Sl arth it alss b sy i teepse of
irffibitIRkwith 6@%@@%@5@% daiahotaRbwhpdy to inhibit the
growt h of pre-established tunmours in HRLN ferrale

u/
Wt e st (LR IR SREd 1 e (e Y fcties
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rd¥ubt. BREHRB! AHib6GDthangave 4 pesitivedsigna(iye. Shakeyisnivibition of tumour
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eGPtk SR (R EmolE i LB ioBRa e oy e
ahtdiyrharotbf ofdchestcanddwe sxidels. 5 anal ysis. Thi s
estl mates the intercept (baseline) and sl ope (rate of

Veehe d't%” m< ?J@Eggﬁ%ghhaglﬁodé%n cg?lr%)g BB 1% R# humanised

e Co /ore uction in
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IEGRABLIR the & b XREEIFRSH tol Rle trBalitsdstEsdrit&eth Figure 38,
g% ('&e)'&))vvas O?cgorrrera on a separate occasi g‘ﬁ J
there was no ewdence for inhibition of tumour growth following treatment with 6E11

or HOLO IgGm(AA) compared to the PBS control group. In a repeat study where the
treatment groups were PBS, 6E11, HOLO, a positive control antibody and an
irrelevant antibody control, no groups showed any evidence of inhibiting tumour
growth with the exception of positive control which showed a 23% reduction in the
rate of tumour growth relative to PBS (p=0.003). However, the irrelevant antibody
control showed a 15% inhibition of tumour growth in comparison to PBS (p=0.053).

No antibodies showed inhibition of tumour growth relative to the irrelevant antibody
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However, in this second experinent using Col 0205 cells
no inhibition of tunmour 10 growth was observed for the
WG EDbS9IEat ed ani mals. The reasons for the abREenER200$/051655
inhibition with 6E1 1 are unknown (data not shown). A
m | ar experiment to that described above was al so
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resu presented I n Flgure ere was no evidence
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growmh in conparison to PBS (p=0.053). No anti bodi es

showed i nhibition of tunour growmh relative to the

| rreI evant antiho 2008/ 098917

5P IE S NGUCEEH EECERILTEE n a different xenograft

nodel (MCF-7 breast turmur nodel ), aninmals were

d h . .
Torinyasgonre i resppreeracg s ecenir L BRdhAEe MIbER), NowHe3s
ki Gefd ndybated it yenithenddigirothespreegaeatiedOlfa GHALS) tahtipody at
1 %?’rg&rgﬁeﬁn’g& &l HQ’U?QMB? %ﬂ% f ﬁ?g¥m§%r§f Al w%é”hé?%f%?ed at 0.5 hours

poshaftitiodg addition. All other samples were washed thoroughly wnth PBS at 3

hours post antibody addition before returning to growth media. Cells were then
harvested at 3, 4, 5, 6, 7 and 24 hours post antibody addition and assessed for IGF-
1R expression by Western blot using a rabbit anti IGF-1RB ¢20 antibody (Santa Cruz,
sc713). Binding was detected using HRP antibody and IgG1 kappa was used as a
negative control antibody. Lanes 1 to 7 are harvests at: 0.5, 3, 4,5, 6, 7, 24 hours.
Lane 8 & 9 are the no antibody control and negative control antibody (Sigma 15154)
respectively and were harvested at 3 hours. Magic Mark (Sigma, LC5602) is shown
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tunour growth (data not shown). In a post-study
anal ysi s, tunour sanples harvested at the end of all

wao oot udi es 10 were assessed for receptor PCTI/EP2008/051655

expressi on by i munohi stochem stry. No evi dence for
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ahtitsstly. sone of the 20 Col 0205 and MCF-7 cells lines are
receptor negative (including the PBS control group)
at the end of the study raises concerns about the
validity of these particular experinents for
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Isydin ?Q?ﬁt%éﬁvﬁ}se mast |i U?Eﬁ}{ Ry n?qgn %dn%qﬂr%‘&mg:&ey hybyid receptor
(bheaev Baaly gBberiCaiced Red., 66(4): 639124m)d 24 hours post
anti body addition and assessed for 1G—~ 1 R expression

by Western blot using a rabbit anti IG-1 R(3 c20

HuntdnRaYar(tBaies Were zssessed 13) theBi autiving agaisstdee ¢ybed receptor
usi n

g HRP anti body and | wa
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no anti bo ntro I i hody, e
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17 P EP2008/ 05,16

(RO AYere P rHEoRRE PRy W o ahbst oty o -1 (eE 11
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reduamgst?olDSg Plaaﬁj orc ohrd %t emﬂyamylmmlﬂﬁegﬂs: t&arﬁmr@ﬁaut@u PVDF
membranes and immunoblotted for either IGF-1R or Insulin receptor. Fluorescently-

tagged secondary antibodies were used and the IGF-1R/Insulin receptor
immunoblots imaged using a LI COR Odyssey system. In a different experiment
(Figure 40B) using a similar methodology as described above HOLO and HOLO
IlgG1m(AA) were compared. Note the unbound fraction relates to the material in the
supernatant post-immunoprecipitation.. The 97kDa B subunit of IGF-1R and 200kDa
full length IGF-1R and 95kDa B subunit of Insulin receptor and 200kDa full length
Insulin receptor are shown in the figures. As shown in Figure 40A and 40B, the

humanised antibodies were able to co-immunoprecipitate the insulin receptor and
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5 A second experinent (data not shown) confirned that

the re-appearance of receptor was naintai ned at 48,
w(Q200a098996 hours. These data suggest that re- apPEEPRENSE1655

of the majority of the receptor occurs within the
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"bYJL(?E)?"?ﬂ‘?ﬁIﬁ@BEé)@feﬂt@gE on.. The 97kDa R subunit of
IGF-1 R and 200kDa full Iength IGF-1 R and 95kDa (3
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Insulin receptor are shown in the figures. As shown in
Ei?&h;re%foéaeﬂ»ﬁﬁuﬁggmnq he humani sed anti bodi es were
nopreci pitate the insulin receptor and
90 WD 2008/098917 PCT/ EP2008/ 051655 |G- 1R fromthe

Col 0205 human carci hona cell-line at Igvel S cor{pq %e
Tioginyefdigate the stability of HOLO in human serum, a 00ml aliquot'of antibody at

100pg/mL was incubated for periods up to 12 days in human 100% serum at -20°C,
4°C and 37°C. The activity after 12 days was determined by direct binding ELISA.
EC-50 values were calculated and compared to historical EC-50 values from a
number of previous binding ELISAs. The results displayed below in Figure 42
confirm that HOLO shows no drop off in activity when incubated in serum for a period
of up to 12 days at -20°C, 4°C or 37°C.
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35

6E1 1 chinera. The same anti bodi es did not
i mmunoprecipitate the Insulin receptor in the absence
WoRBMBIIR (see Figure 40A, fourth panel, | anePd¥/BP2008/051655
i ndicating that the antibodies were not reactive
agai nst Insulin recept or. Al t hough the vast rraj or i ty
Erdmple |3GF-PhaRnagndypamios @ 51s ! qraftapod
i mrunopr eci pltatl ng with the anti -IGF 1R anti bod| es

i B A RO 6 ROy R W oo

Syuise® bhthd OISNIBTS e4 eglt Mle(cErrgum)ebelmg)Bevelmﬁ@rbqsgd@n the

S RGP GRSty PUSEAD g s

sel,| athyrsiat@31 pomti-nhite m@wee irpEntécbwih 20xie] 3TYDISN cells in

"@3fqz(%1zgrh§x§f%ﬁpﬂ§)els%vr?gncel h'fsege%@n S‘kfwz[d?pg&)mm mice

watd dnsedtvatth 185up of Gfhet comtral lastitmdy s itdb 0 oiflice MBrg grljesial T= 16,

2% O‘gég%%e dlng %ﬁ@ﬁ _%&BS&@% PGhE s AWYrb Qg&%&saﬁ@lnﬁﬁé&ﬁbly frozen

s were was In serumfreée
inmizgliic mtrageln piVaigbed numwrasangmwerpl kareoggnisgd 10 RIPA buffer plus
pFo l |e§/ Vel e%g%%% Q%blf&g %Hg asﬁ of‘eq %gs ﬁér%?meesoﬁ"ﬁ{eelysate
abefcmnmf@giadlom érDIaIFIA absxelgee &h@l@nbri’dﬁ WeR peffornegd tp assess the
({)ét}&ég U%% ofqg a{l ﬁ?\ﬂelr |H Wlﬁﬁ'ﬁ% Ja?ﬁ EY dﬁé’%hé\kn 3ﬂ¥¢|gure 43A,

e prolirerati on was msasured usi ng a
trEatoTERg WitCEIOLO Bppears B) havessosg/impact grriolErfg Pt (Bt 24-72 hour

tlﬁgggﬁ@ %ouﬂh%m%?ﬁttﬁ@scﬁ tﬁ@@ﬁ@&qgtsubsﬁaht@llf €43 @hn has been

riven proliferation S invitro
pgviduSly Cepertedo&oben.ad00BE1 1. Exanple 32 - Stability in
Serum 25 To investigate the stability of HOLO in
human serum a 500nmL aliquot of antibody at
Imasseicord sudidgioops pericsdE=GhWets mrlanigs aﬁr?bﬁM%\Pﬁ%d%‘ourS
refhiaadize 600 %(fb%c]ﬁ“ﬂ ice Aere HaBe@Blitd b Y\O@rfstﬁ artlwiti280kg of

was determ ne ect binding ELISA val ue.?1
eitesre contrat artibedy a?TdH@b‘Prpgf"eBPl{ré sftest bei Brgdl gese5010Mg human

é@:’nﬁb‘?r?anft nem A wil M@fer&f inaQMARIdE. Rifleli 100mirdsl SABours were

results displayed bel gw in Fllgre 42 confirm

exeiEd ambikazarondpeid fbtfqgePnT‘até‘{ i1 RRYEN ?ﬁ%al}{b‘%"{‘seﬁerf%med as

d%@ér%@ﬂﬂr?l?x&nﬂ@r?:uoﬂlthd& h i ARmaR W’émf’ereated-vﬂ@l@GFQO Eonsistent
C. 91 WO 2008/098917 PCT/ EP2008/ 051655 g
{vgﬁ {:T(ﬁnpare to the

Chhfw%@oﬁ%ah?%oaﬁat%é%?ﬁpéﬂf lg¥RIR-YRG UPRSE

u%ﬁ‘@@te& %Bﬁtr&%ﬁﬂ&lp Howatslebroups &estfet ithtdmti GHOIFDastitvdies (BE11,
down-regul ate GF- 1R receptor in

HOL Ghshausa reshicte N o/ SPR e el (P d3pb ' BB efiopt was
SBsh N 1t Ve hmaRe turhaseshniiled fiBm the efficacy study (data not shown). A

combined study which investigated the effects on receptor phosphorylation and total

receptor levels over time proved inconclusive (data not shown,).

Example 34 - Total IGF-1R DELFIA assay

100 pl of tumour lysate containing 10 or 25ug of protein was loaded onto ELISA
plates previously coated with an anti IGF-1R capture antibody 2B9 (see example 13).
Plates were incubated overnight at 4°C and then washed in TBST. 100ul of
polyclonal anti IGF-1R biotinylated antibody (R&D Systems BAF391) at 400ng/ml in
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5 findings of others (Cohen et al. (2005) din Cancer
Res., 11(5):2063-73). In the first study, athymc CD1
wo0os098¥ize mce were inplanted with 2.5x106 3AGI/EPSDB/051655
cells in matrigel (Becton Dickinson). \Wen tunours
reached a size of 400-500mB, mce were dosed with
4%BSAG BSfwas adtad toeach viell and iinnydigtedforHohour ajireem{gmaerature.
Pl%r% 'vﬁe‘?e %ﬁasﬁed W'TBS%“and“f%oJ 210y ia%@lelaogﬁéptéxfnauﬁrmerkm Eimer

unours were exclsed and i nmedi at el oze
1244 aGDhat d/1900 rilyian wogiagred 1o eastuved A9 'egut{@é% & nur
roarﬂrf@rgéé}*aﬁﬁé' Phatdsl Wée itshed indfBST apd 00@®ASEDENHIA Enhancement

hos in it tein ass r
scffiSt Raaruce® zaeapsEafltn: B G o R AR 1L fne. A
tinﬁesessoﬁ)eaﬂploeeﬁémcmlgn@iewé&mmduneo e 9sWillee Vickdramiliabel
m&SW%k%rOf total G- 1R in the tunour sanples. As shown

| Igure 43A, treatnment with HOLO appears to have
sonme inpact on total receptor in the 24-72 hour 15

ti mefranme al though the magnitude of the effect is
substantially | ess than has been previously reported
(Cohen, 2005) In a second study, groups of mce (n=6)
were inmplanted as above. Wen tunours reached a size
of 400-500mMm®B nice were dosed twi ce 72 hours apart
with 250ug of 20 either control antibody or HOLO 24
hours after the final dose, 10pg human reconbi nant

| G--1 was adm ni stered intravenously. After 10 m ns,
tumours were excised and frozen in liquid nitrogen.
Total 1GF-1 R DELFI A assay was perfornmed as descri bed
in Exanple 34. Although the aninals were treated with
| GF-1, no consistent changes in the phosphoryl ated
receptor |evels were observed conpared to the 25
untreated control group. However, groups treated with
anti-1G--1 R antibodies (6EL 1, HOLO showed a
reduction in total receptor levels (Figure 43B). A
simlar effect was seen in the termnal tunour
sanples fromthe efficacy study (data not shown). A
conmbi ned study which investigated the effects on
receptor phosphorylation and total receptor |evels
over time proved inconclusive (data not shown,). 30
Exanple 34 - Total 1G--1 R DELFI A assay 100 pl of
tunour |ysate containing 10 or 25pg of protein was

| oaded onto ELISA 35 plates previously coated with an
anti 1G~-1 R capture anti body 2B9 (see exanple 13).

Pl ates were incubated overnight at 4C and t hen washed
in TBST. 100pl of polyclonal anti |G- 1R biotinyl ated
anti body (R&D Systens BAF391) at 400ng/m in 92 WO
2008/ 098917 PCT/ EP2008/ 051655 49BSA/ TBS was added to
each well and incubated for 1 hour at room

t enper at ur e.
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Pl ates were washed in TBST and 100pl of Eu | abel ed

Streptavidin (Perkin El mer 1244-360) at 1/1000
wa@lrdosnyson’ was added to each wel |l and i ncubat edP¢ DEPD08/051655

hour at roomtenperature. Plates were washed in TBST

and 100pl of DELFI A Enhancenent 5 solution (Perkin

El mer 1244-105) added to each well and incubated for
SE?Q@EN@'EJLAIST&NGE resol ved fluorescence signal was

asure

using a Wallac Victor nmultilabel plate
reader . 93 WD 2008/.098917 PCT/EP2008/ 051655 SECLENCE.

PolySRcatide| o Aring aei e iensfi no hoPAUERs idRptifier (SEQLD.NO)

_6€'flﬂ %gRgdemifi B (SEQ 1. D.NO [ 16ELIT VH CDR3 1 6E11
H ?2 6FE11 VHCDR1 3 6F11 VI _CDR1 4 6E11 \

6EDRYHECDBE11 VL CDR3 6 9C7 VL CPR2 7 6E1 1 VH

yvsarae okl 2l : o or—a a 2 . L1 M .
. BR\ruuu! nm—o OEL I VL Vd!l sl e CIOTT.HI nvy ZBY VH
6 Z:ll\/gg € donmmnin 10 2B9 VL variable domain 11 6FE1 1

6EMI WerGDRH vari abl e domain 12 6E#21 chinmera VL

variahla dammin 19 al

LI vior: o Al H 4.4 L4 H [ |
LIL" 9 I i - e rio—val I adl © nglal LI S L vVdl 1 dll €

656?7%:@@%2‘ LO vari abl e donmain 16| "Bi oti nyl ated Tag

GEGONECERY / 9C/ VH variable domasn 18 9C7 VL
|_variable donai-

in-19 ECA MH variabl o daonmmin 20 COA \/J
a4 T T vV AT I X T "4 ™

T OoOuUTiaAar 11 29

9¢ZML®PB2domai n 21 1509 VH vari aBl e domain 22 1509

6E%1 Vil JAEbR dHmEm N 23 8

6E11 VL variable domain 9

2B9 VH variable domain 10
2B9 VL variable domain 11
6E11 chimera VH variable domain 12
6E11 chimera VL variable domain 13
HO variable domain 14
H1 variable domain 15
LO variable domain 16
Biotinylated Tag sequence 17
9C7 VH variable domain 18
9C7 VL variable domain 19
5G4 VH variable domain 20
5G4 VL variable domain 21
15D9 VH variable domain 22
15D9 VL variable domain 23
B6E11 chimera Heavy chain 24
6E11 chimera Light chain 25

6E11 VH variable domain (polynucleotide
sequence) 26

6E11 VL variable domain (polynucleotide

sequence) 27

9C7 VH variable domain (polynucleotide

sequence) 28
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6E1 1 chinera Heavy chain 24 6E11 chinera Light chain
25 6El1 1 VH variable domain (pol ynucl eoti de sequence)
WwWQ@eg00808b171 VL vari abl e domai n (pol ynucl eoti de BEERIWOE)51655
27 9C7 VH vari 8b| e domai n (pol ynucl eoti de sequence)
EP2008{ 051655 9C7 VL
9@2 ”V\Qﬁéﬁgl “&%@f‘%gﬂou de $equence) 29 6E1 1
sédjlhd’lﬁﬁéﬂ VH varl abl e domai n (poI yndel eot i de sequence)

Aot

vat+abte—domar nm—{potymucteotde

65&318@'%38 VE‘l"a"%féT dfm@m nmera Heavy chain
(dd%@iu)tlébﬁdiéegéqlﬂece)sequence) 32 6F801 chinera Light

[la) /nr\l vniicl oot ida cacgqiianaa hAQ

SO PTeET Vb BqUsRae) 34 HL|var | able domin
(bplurrondesiquacaequence) 35 LO|Bariabl e domain

(nol vnucleotide seauence) lo.a s ot a7 4

Bﬁéé\?f)‘”&ﬁ%\ﬁﬁa%ChaL’dhopﬁH@é‘&W& n 3‘)| “HO Flggcg/llc;éi nm
sbh@dneeycl eotide sequence) 40 Hl|Beavy chain

nca)l 41 LOlLi At

6&5&@?}%@ Light %l@l%@%!y@%'@é“d&z Ca?r;a? h | eader 43 Human
Slésﬁe;;n%eﬁ 44 Cynonol gus macaque | (3831 R 45 Mouse | G--1

HO variable domain (polynucleotide sequence) | 34

H1 variable domain (polynucleotide sequence) [ 35

LO variable domain (polynucleotide sequence) 36

HO Heavy chain 37
H1 Heavy chain 38
LO light chain 39
HO Heavy chain (polynucleotide sequence) 40
H1 Heavy chain (polynucleotide sequence) 41
LO Light chain (polynucleotide sequence) 42
Campath leader 43
Human IGF-1R 44
Cynomolgus macaque IGF-1R 45
Mouse IGF-1R 46
Human IGF-1R-Fc fusion 47
Cynomolgus macaque IGF-1R-Fc fusion 48
1GF-1 49
Tagged IGF-1 50
IGF-2 51
Tagged IGF-2 52
Human Insulin receptor type B 53
HO 1IgG1m(AA) Heavy chain 54
HO IgG1m(AA) Heavy chain (polynucleotide

sequence) 55
H1 IgG1m(AA) Heavy chain 56
H1 IgG1m(AA) Heavy chain (polynucleotide 57
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Human 1 GF-1 R-Fc fusion 47 Cyno
R-Fc fusion 48 |1G~-1 49 Tagged
waaggeeBolG--2 52 Human Insulinr

nol gus macaque |1 G- 1
IG-1 50 1G~-2 51
eceptor type BCBBP20BKDS1655

| gG1ln( AA) Heavy chain 54 HO I gGln({AA) Heavy chain

ol ynucl eoti de sequence) 55 H1
sé@aenﬁ{) | gGLn{ AA) Heavy chain (po
ARGDSHROEDIGHt PG ERAOOBIOBASS5 S

LO light chain (polynucleotide s
SAIEEEEor  Framewor k Sequence- VH r

| gGLn( AA) Heavy chain
ynucl eotide 57 95 WO
bquence) Alternative
Pgglence) 58  Human

pgl on 59  Human

HOGERAMGREPDr PraRvewdkk SequescedHL T
vari abl e domai n (pol ynucl eoti de

r¢Qihni sed vari abl e domai n (pol yn

bgi on 60 HO humani sed
gﬁquence) 61 LO
ICl eoti de sequence)

HadanAR¥ptof PRinfewd ek Skquince-adi on
(pol ynucl eoti de sequence) 63 He

Y] on (S239D, 1332E) 64 Heavy

S239D, 1332E)
iﬁé chai n const ant
cnai n constant redgion

HOT 3 HRisel33Akble 837@In) (Hop@uyiBotdee
Heavy chain constant region (S23

SeEPARREd region. 66 HO heavy ch

pt i de sequence) 65
93 1332E, A330L)
LPh (S239D, 1332F)

LOPRMaRIdEl 9atiddiedomain (polynucleotide

sequence) 62
Heavy chain constant region (S239D, I332E)
(polynucleotide sequence) 63
Heavy chain constant region (S239D, 1332E) 64
Heavy chain constant region (S239D, 1332E,

A330L) (polynucleotide sequence) 65
Heavy chain constant region (§239D, I332E,

A330L) enhanced region. 66
HO heavy chain (S239D, 1332E) (polynucleotide
sequence) 67
HO heavy chain (5239D, 1332E) 68
Alternative LO light chain (polynucleotide

sequence) 69
Alternative HO heavy chain (polynucleotide
sequence) 70
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sequence) 67 HO heavy chain (S239D, 1332E) 68
Alternative LO light chain (polynucl eotide sequence)

W@ 208Hp39¢T nat i ve HO heavy chain (pol ynucl eot i dBCT/EP2008/051655
sequence) 70 96 WD 2008/ 098917 PCT/ EP2008/ 051655

Sequence listing SEQ ID 1: WLYYGRSKWFDV 5 SEQ I D
S%Pgweﬂﬁﬁf&ﬂx,‘rN\(N@FKD SEQ ID 3: DYYMN 10 SEQ I D 4:

RSSQSI VQSNGDTYLE SEQ ID 5: 15 RISNRFS SEQ I D 6:
SHAESHVPYT 20 SEQ ID 7: RVSNRFS SEQ I D 8:

EVQL QQSGPEL VKPGASVRI SCKASGYAFTDYYMWWKQSHGKSL EVWANI NPN

YEDV

WM%YWK TL TVDKSSNTAYMEL RSL TSEDTAVYYCARW L YYGRSKW
F DWGTGTTVTVSS 97 WD 2008/ 098917 PCT/ EP2008/ 051655
SEQ ID 9:

SEVIVBQTPLSLPVSLGDHASI SCRSSQSI VQSNGDTYLEWYL QKPGQSPKLLI Y
RS

NRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYYCFQGSHVPYTFGGGTKLE!
NINBNNGGTNYNQKFKD

SEQ ID 3:

DYYMN

SEQ ID 4:

RSSQSIVQSNGDTYLE

SEQID &:

RISNRFS

SEQ ID 6:

FQGSHVPYT

SEQID 7:

RVSNRFS

SEQ ID 8:

EVQLQQSGPELVKPGASVRISCKASGYAFTDYYMNWVKQSHGKSLEWVANINPNN
GGTNYNQKFKDKATLTVDKSSNTAYMELRSLTSEDTAVYYCARWILYYGRSKWYF
DVWGTGTTVTVSS
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A 5 SEQ I D 10:

QVQLKQSGPGLVQSSQSLSI TCTI SGFSLTSHG YW RQSPGKGLEW.GVI WEG
W@s3)08/098917 PCT/EP2008/051655
ADYNAAF| SRLSI SKDNSKSQVFFKMNSL QADDTAI YYCARSPYYYRSSL YAMD

3 SVTVSS 10 SEQ ID 11: N
SEIQ%_DI‘%’;PESNBNBI GERVTL SCKASENVGTYVSWYQQKAEQSPKLLI YGASNRH
ODHASISSROSEIN MO BSNCEIS ST HRICRGRIPKLKRRIS
F&é@%&%@&s&g&m&&% VAL

A N GGTNYNQKFKDKATLTVDKSSNTAYMELRSLTSEDTAVYYCARW
| LYYGRSKWYF DVWGTGILVTVSS 20 SEQ I D 13:
SE%VE)WQT PLSLPVSLGDHASI SCRSSQSI VQSNGDTYLEWYLQKPGQSPKLLI Y
0:
NRFSGVPDRFSGSGSGIDFTLKI SRVEAEDL GVYYCFQGSHVPYTFGGGTKLEN

Q\@é@éﬁ@L\/@K%SL&CTBGFSLTSHGIYWLRQSPGKGLEWLGWWSGGS
SGYTETD
INGEATRRKEISHRNINSE T

KKPGASVKVSCKA | NPN
NSMRARET ﬁébﬁ&%’?ﬁ PLYAMDYW
%éfy FDVWGRGTLVTVSS 98 WO 2008/ 098917
CI7 EP2008/ 051655 SEQ | D 15:
QVQL VQSGAEVKKPGASVKVSCKASGYAFTDYYMWWRQAPGQGL EWVGNI NP
NNGGTNYNQKFKDRVTMI TDTSTSTAYMEL RSLRSDDTAVYYCARW L YYGRSK
W YFDW\GRGTLVTVSS 5 SEQ I D 16:
SE@ }[‘MT@PLSLPVTPGEPASI SCRSSQSI VQSNGDTYL EWYLQKPGQSPQLLI Y

NQEF&%(EQB S GE RV SRS RN R AN Y R AR AP RS A SR T

GVPDRFTGSGSSTDFTLTISSVQAEDLADYHCGQSYSDPLTFGAGTKLELKRA

SEQID 12:

EVQLQQSGPELVKPGASVRISCKASGYAFTDYYMNWVKQSHGKSLEWVANINPNN
GGTNYNQKFKDKATLTVDKSSNTAYMELRSLTSEDTAVYYCARWILYYGRSKWYF
DVWGTGTLVTVSS

SEQID 13:

DVLMTQTPLSLPVSLGDHASISCRSSQSIVQSNGDTYLEWYLQKPGQSPKLLIYRIS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPYTFGGGTKLEIKR
T

SEQ ID 14:

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMNWVRQAPGQGLEWMGNINPN
NGGTNYNQKFKDRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARWILYYGRSKWY
FDVWGRGTLVTVSS
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10 SEQ ID 17: G_NDI FEAQKI EWHE SEQ | D 18:
EVQLQQSGPELVKPGASVRI SCKASGYAFTDYYMWKQSHGKSL EWVANI NPN

WOO208/098917 PCT/EP2008/051655

GGTNYNQKFKDKATL TVDKSSNTAYMEL RSL TSEDSAVYYCARW LYYGRSKWY
SEF NGPGTTVTVSS SEQ I D 19:

8\)]. PLSLPVSLGDHASI SCRSSQSI VQSNGDTYLEWYLQKPGQSPKLLI Y

RVS 20

QURASSERRFSICRGASVEN SOKASIRMAGHD MV GIRBAPRBESHARNEP

N R T R MRS T R
YFDVWGRGTLVTVSS

GGTNYNQKFRGKATLTVDKSSTTAYMELRSLTSEDSAVYYCARW LYYGSSRW

F DWGIGITVTVSS SEQ I D 21:

DVLMT QTPLSLPVSLGDQASI SCRSSQTT VHSNGNT YLEWYL QKPGQSPKLLI Y
SEQAD 189 WD 2008/ 098917 PCT/ EP2008/ 051655

NRFSGVPDRFSGSGSGIDFTLKI SRVEAEDLG YYCFQGSHVPYTFGGGTKLEN

DIWS&E%E&ﬁ%EKé&E%@%%@/Q%N(\BKI\D(TYLEWYLQKPGQSPQLLIYRVS

NRFS CIJ%SRFSGSGSGTDFTLKISRVEA@S%%YW%E%W%'}WENR

T GGTNYNQKFTGKATL TVDKSSTTAYNMEL RSL TSEDSAVYYCTRW LYYGSSKW
FD VWMGTGTTVTVSS SEQ I D 23:

DVLMTQTPLSLPVSLGDQASI SCRSSQTI VHSNGNT YL EWYL QKPGQSPKLLI Y
sEVD 120

YRFSGVPDRFSGSGSGTDFTLKI SRLEAEDLA YYCFQGSHVPYTFGGGTKLEN
Kl 4:
GLIU%?E%—@I?@ETAG/LSEVQ_CXQSGPELVKPGASVRI SCKASGYAFTDYYMWN

w
SEKQEHEKSL EVWANI NPNNGGT NYNQKFKDKATL TVDKSSNTAYMELRSLTSED

T
eV A BME L RO TR ST T SRR SR AR EHRRRIENN
GRUCONUKPKPRAPYTVBHESNAA Y BEVRBEPATDSASO Y CARYSIaY MEFSHQV EF

DQ%YPPEW l-{l-l\-I/EggﬁTKVDKKVEPKSCDKTI-ITCPPCPAPEL LGGPSVFLFPPKPKDT
LM

SEQID 19:

DVLMTQSPLSLPVSLGDHASISCRSSQSIVQSNGDTYLEWYLQKPGQSPKLLIYRVS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPYTFGGGTKLEIKR
A

SEQ ID 20:

EVQLQQSGPELVKPGASVKISCKASGYAFTDYYMNWVKQTHGRSLEWMANINPNT
GGTNYNQKFRGKATLTVDKSSTTAYMELRSLTSEDSAVYYCARWILYYGSSRWYF
DVWGTGTTVTVSS

SEQ ID 21:

DVLMTQTPLSLPVSLGDQASISCRSSQTIVHSNGNTYLEWYLQKPGQSPKLLIYKVS
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W/3)08/098917

SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV

L HQDWLNGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQ
PCT/EP2008/051655

LTCLVKGFYPSDI AVEVESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWQ

N&Eé&%ﬁ%k%%ﬁ%ﬁ%C?ggékw%FGGGTKLEIKRA

| PASSSDVLMIQTPLSLPVSLGDHASI SCRSSQSI VQSNGDTYL
EWYLQKPGQSPKLLI YRI SNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYY
CFQ 25

S@W@QTFGGGTKLEI KRTVAAPSVFI FPPSDEQLKSGTASWCLLNNFYPREAK

DNAL OSGNSCES KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
E%\L/@Qﬁa%ﬁy@ S6YATIDYYMNWVKQSHGKSLEWMANINPNT

G&WWWWWW%YFD
100 WD 2008/ 098917 PCT/ EP2008/ 051655
MERGT AAGGCTTCTGGATACGCGT TCACTGACTACTACATGAACTG

GGTGAAGCAGAGCCAT GGAAAGAGCCT TGAGT GGGT GGCAAATATTAATCCCA
ACAATGGTGGTACTAACTACAACCAGAAGT TCAAGGACAAGECCACATTGACT G
TAGACAAGT CCTCCAACACAGCCTACAT GGAGCTCCGECAGT CTGACATCTGAGG

S'%%A%?ECAGTCTATTACTGTGCAAGATGGATTCTTTACTACGGTCGTAGCAAAT
G GTACTTCGATGTCTGGGGCACAGGGACCACGGTCACOGTCTOCTCG  SEQ
DV PITPLSLPVSLGDQASISCRSSQTIVHSNGNTYLEWYLQKPGASPKLLIYRVS

YF’{FS&WFEE%EWEEWW@E%@%%A

GCCTCCATCTCTTGCAGATCTAGT CAGAGTATTGT TCAAAGTAATGGAGACACC
SEQ ID 24:

ATTTAGAATGGT ACCT GCAGAAACCAGBCCAGT CTOCAAAGCT CCTGATCTACA
M@NSWIF?%?@E&@WQ@T%% p e :

GCGACAGATTTCACACTCAAGAT ' LA
VW%W@MW@@W@WWW@T

\iBy FARAAA M RESPETVWE RS
A @é%A@T&AA@ATU%ACU@%%%M?&HSGGTA
ALGACOKPY ORI

W@@VM@M@%@N@F&@VA@W Q

TY2@NVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLLT_P §P
GCGTGAAACAGAGCCATGCGAAAGAGCCTTGAGT GGATGCGECAAATAT TAA
SWWW@%W@R@@@@A@WWV

LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 25:

MKLPVRLVVLMFWIPASSSDVLMTQTPLSLPVSLGDHASISCRSSQSIVQSNGDTYL
EWYLQKPGQSPKLLIYRISNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQ
GSHVPYTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS
SPVTKSFNRGEC

SEQ ID 26:

GAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCTTCAGT
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AGACAAGT CCTCCAACACAGCCTACATGGAGCTCCGCAGTCTGACATCTGAGEA
CTCTGCAGICTATTACTGT GCAAGATGGATTCT TTACTACGGT CGTAGCAAGT G

WGTWRSIIIBCAT GT CT GGEECCCAGGGACCACGGT CACCGT CTCCT RET/BB2088703 1655

éﬁﬁﬁ@ﬁ%ﬁé@%@m S

A T M T ARG AR SRABATTRAE O
TEEACABATIOCHLAEH AGACCCTEENRERT TEACAACTCAGG

B R N A S S S e
GIAOTITEGHT:.GTCTGGGGCACAGGGACCACGGTCACCGTCTCCTCG

GAGGTCCAGCTGCAACAAT CTGGACCT GAGCT GGTGAAGCCT GGGECT TCAGT
GAGGATATCCTGTAAGECTTCTGGATACGCGT TCACTGACTACTACATGAACT G

5
SERTRAAGCAGAGCCAT GGAAAGAGCCT TGAGT GGGTGGCAAATATTAATCCCA
ACAATGGTGGTACTAACT ACAACCAGAAGT TCAAGGACAAGGCCACATTGACTG

AT A S S e A Rl

T CAMAGTVIGGAGAGACCT
A'SE'Q\G,DNBGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGA'[IQOQ?A

%CTCTCCCTGCCTGT
R R G AR AR RS HANSTARIASIGAGATOAC
GGACAGATTTCACACTCAAGATCAGTAGAGTGGAGGCTGAGGATCTG%%ASJTT

A TJ'&%H%Ié&%E’%%TTCCGTACA(%TTCGGAGGGGGGACCAAGC

TGBAAATAEAACCETGGT TCTGEEGT CCCAGACAGGT TCAGT GGCAGT GGATCAG
GGACAGATTTCACACT CAAGATCAGTAGAGT GGAGGCTGAGGATCTGGGAGT TT
ATTACTGCTTTCAGGGT TCACATGT TCCGTACACGT TCGGAGGGEGGEGACCAAGC

SHGIHABATAAAACGTACG 20 SEQ I D 32:
ATGCCGATGCGAGCTGGATCTTTTTCTTCCTCCTGI CAGAAACTGCAGGTGICCTC

GAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCTTCAGT
GAGGATATCCTGTAAGGCTTCTGGATACGCGTTCACTGACTACTACATGAACTG
GGTGAAACAGAGCCATGGAAAGAGCCTTGAGTGGATGGCAAATATTAATCCCAA
CAATGGTGGTACTAACTACAACCAGAAGTTCAAGGACAAGGCCACATTGACTGT
AGACAAGTCCTCCAACACAGCCTACATGGAGCTCCGCAGTCTGACATCTGAGGA
CTCTGCAGTCTATTACTGTGCAAGATGGATTCTTTACTACGGTCGTAGCAAGTG
GTACTTCGATGTCTGGGGCCCAGGGACCACGGTCACCGTCTCCTCG

SEQ ID 29:

GATGTTTTGATGACCCAAAGTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAC
GCCTCCATCTCTTGCAGATCTAGTCAGAGCATTGTTCAAAGTAATGGAGACACC
TATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTATA
GAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAG
GGACAGATTTCACACTCAAGATCAGTAGAGTGGAGGCTGAGGATCTGGGAGTTT
ATTACTGCTTTCAGGGTTCACATGTTCCGTACACGTTCGGAGGGGGGACCAAGC
TGGAAATAAAACGGGCT
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TCTGAGGTCCAGCTGCAACAAT CTGGACCT GAGCT GGTGAAGCCTGGGGCTTC
AGTGAGGATATCCTGTAAGGCT TCTGGATACGCGTTCACTGACTACTACATGAA
WETBSTRGAAGCAGAGCCAT GGAAAGAGCCT TGAGT GGGT GGCAAATRIT T BANISI)51655
25
CCAACAATGGTGGTACTAACTACAACCAGAAGT TCAAGGACAAGGCCACATTGA
CTGTAGACAAGT CCTCCAACACAGCCTACATGGAGCTCCGCAGTCTGACATCTG
AGGACACTGCAGTCTATTACTGTGCAAGATGGATTCTTTACTACGGTCGTAGCA
SERTIBEOACT TCGAT GT CT GGGGCACAGGGACACT AGT CACAGT CTCCTCAGCCT
CCACCAAGGGCCCATCGGTCTTCCCCCT GGCACCCT CCTCCAAGAGCACCTCT

Ga\@sGTCCAGCTGCAACAATCTGGACCTG%&C;‘A TGAAGELTEGGALTTCAGT
CAGKAIAT G IS B S FTACEECATARSCCATCACTGRCTACARCATCZAE TG

oA A P A L SRR AT s

A%N@BE%%%@MPA@W@&Wﬁ@MACAAGGCCACATTGACTG

A e A R e
! GCACCTGAACTCCT&}}}B%EA
AT A G A A AP AT T CEACCACCST AT CABATG

GTRCETCEREGTCRAE CAORCAAEAACACTAT FARSAGARTTL GGTA
5 CGIGGACGGECGTGGAGGTGCATAAT GCCAAGACAAAGCCGECGEEA GCAG

TACAACAGCACGT ACCGT G GGT CAGCGT CCTCACCGT CCTGCACCAGGACT G
GCTGAATGGCAAGGAGTACAAGT GCAAGGT CTCCAACAAAGCCCT CCCAGCCC
SEDAT GEGAGAAAACCAT CTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT G
TACACCCT GCCCCCAT CCCCGEGAT GAGCT GACCAAGAACCAGGT CAGCCTGAC

%ﬁ%&%m&aewmmmmm

TR SR B A i

GAAGAXZNCEETTTT G GREIEET ABATES A (ST 6 BCABTGGATCAG

O R AR A T A RO ETRT T

TOCAGATGTAGDGNRERZG TIHG CASET A TR C
TASAAATAAAACGTACG

SEQ ID 32:

ATGGGATGGAGCTGGATCTTTTTCTTCCTCCTGTCAGAAACTGCAGGTGTCCTC
TCTGAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCTTC
AGTGAGGATATCCTGTAAGGCTTCTGGATACGCGTTCACTGACTACTACATGAA
CTGGGTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGGTGGCAAATATTAATC
CCAACAATGGTGGTACTAACTACAACCAGAAGTTCAAGGACAAGGCCACATTGA
CTGTAGACAAGTCCTCCAACACAGCCTACATGGAGCTCCGCAGTCTGACATCTG
AGGACACTGCAGTCTATTACTGTGCAAGATGGATTCTTTACTACGGTCGTAGCA
AATGGTACTTCGATGTCTGGGGCACAGGGACACTAGTCACAGTCTCCTCAGCCT
CCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCT
GGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGG
TGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCC
CTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA
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20
CCTATTTAGAATGGTACCT GCAGAAACCAGGCCAGT CTCCAAAGCTCCTGATCT

WOARGHFSDITT CCAACCGATTTTCTGEEGT CCCAGACAGGT TCAGT GROAEH 1808151655
CAGGGACAGATTTCACACT CAAGATCAGT AGAGT GGAGGCTGAGGATCT GGGA

CQ\B' GCCCACCGTGCCCAG CACCTGAACTCCTG GGGGGACCGTCAGTCTTCCTC

T*%%%&WWW@@CA

G2
Te@A@A@f\‘e@ﬁm@mmmGTm@@@rG@TCACCGTCCTGCACCAGGACTG

NS R P R AT A ARG
C@éﬁc%mmmmmEQWGASCCCCGAGAACCACAGGTG
A A A R I AR T i R AR IRAC

C e RECrERIAAPAFACTTCIATACCATACHIICET GAEGHENETECCREAG CA
T A T O A LA T Rbr et A
G@@@pﬂﬂg@ TCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCA
GCEEERNCEFETHETIES (sl

TCAAGGT CTCCTGCAAGECT TCA Al
GGHGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

GGGT GAGACAGGCT CCAGGACAGEECCT CGAGT GGATGEGCAACAT CAACCC
CAACAAT GGCGGGACAAACT ACAACCAGAAGT TCAAGGATCGCGT GACCATGA
CACTAGCACCTCAACAGCCTACAT GGAGCTGAGGT CTCTGCGGAGC
S *ACT GCCGT GTACTACT GT GCCAGGT GGATTCTGTACTACGGGAGGAG
CAAGTGGTACT TCGACGT CTGGGGAAGAGGEGACACT AGT GACCGT GAGCAGC

ATECAASET GCCBGTTCGGCTCGTGGTG CTGATGTTCTG&ATTCCTGCTT%GC
A G RTACARRETS

CACGCCTCCATCTCTTGCAGATCTAGTCAGAGTATTGTTCAAAGTAATG GAGACA
CCTATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCT
ACAGAATTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGAT
CAGGGACAGATTTCACACTCAAGATCAGTAGAGTGGAGGCTGAGGATCTGGGA
GTTTATTACTGCTTTCAGGGTTCACATGTTCCGTACACGTTCGGAGGGGGGACC
AAGCTGGAAATAAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCA
TCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAAC
TTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGACAACGCCCTCCAATC
GGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTT
CAACAGGGGAGAGTGTTAG

SEQ ID 34:

CAGGTCCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGAGCTAGCG
TCAAGGTCTCCTGCAAGGCTTCAGGCTACACATTCACCGACTACTACATGAACT
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CCTACCT CGAGT GGTACCT GCAGAAGCCCGGACAGT CTCCTCAGCTCCTGATTT
20

WOASOSRBPCAGCCAAT CCCTTTTCCGEEGT GCCTGATCGGT TTAGCERLITERIBIRY51655

AGCGGAACCGACT TCACCCT GAAGAT CTCAAGGGT GGAGECT GAGGATGT GGG

A AT LB o
CAACAM GETVRSHZAAATS AEAABEEB AN TS CAASBA FOGYEVIBACCATGA
CW%@PWW M RGP RS R e
GAT ARGV AERGACT RS SASTHGRSBF BIGAISERETIZ@TACCGGAGGAG
CAAPR R RN N S R SR N S Y a e ATV S5

GI' 30
QT'YI CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVFL FPPKPKD

TL
sPOSHERBEVT CVVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVWSV

L
b NCKEYKCKVSNKAL PAPI EKTI SKAKGOPREPQVYTLPPSRDELTK
C% CAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGAGCTAGCG

TS/ CIT R RN AYEWE BRI 68%%%@?@%&%M%§50T

2008/ 098917 PCT/ EP2008
OB AN AT AGARA A BEGEST CORETRBATB GGCAACATCAACCT

CABIEET 6 EBAHAG AT RS S AP FA RN KR TR YA ADK XM A

CUAEHBACAP ARSI KPRROLFAGISTAGI B RGO T SASORGEL FELRSHTC
Gﬁg‘%@wmmﬁﬁéﬁeﬁe%léﬁe

1
CAOE R CIRETFEEA PR R RERCIASARRPAGAEIAG TBACROTRNESHREC
Gr
QTYI CNVNHKPSNT KVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVFL FPPKPKD
S%IL[QQ:I%EVTC\N\DVSHEDPEVKF NWYVDGVEVHNAKTKPREEQYNSTYRVVSVL

G&&?@V@A@&Eﬂ@@mmmmummﬁemm@c
O A AT A AN S P AR ATS R TREAGTET 4 AGRPRATA

COMp CQIPEASTS ATARRL THENT AKSICEICRREKCASEQTICR TRRGAFCCTGATTT
ACHNEST EAB AT SR OB GER R G T P RER L YRERSR A
AQ@@W@W&@VRDRFS@SWAWKWG

CGc'e?ﬁxﬁp%“é&%ﬁ%%&ﬁ?ﬂ%%%%E%BE&E&%?E\I&%W%Q@%C

AAGGCTCGAGATTAAGCGTACG
VKVDNAL QSGNSQESVTEQDSKDSTYSLSSTL TL SKADYEKHKVYACEVTHQGL

S SPVTKSFNRGEC
SEQ ID 37:

MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMNW
VRQAPGQGLEWMGNINPNNGGTNYNQKFKDRVTMTTDTSTSTAYMELRSLRSDD
TAVYYCARWILYYGRSKWYFDVWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
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20 SEQ I D 40:
ATGGGATGGTCCTGTATCATCCTGT TTCTGGT GGCCACAGCAACT GGOGTGCAC
W GHENBETCCAGCT GGT GCAGAGCGGCGCAGAGGT GAAGAAGCCORINGENAB/051655
GOGTCAAGGT CTCCTGCAAGGCT TCAGGCTACACAT TCACCGACTACTACATGA

OGS R AR N TS B T 0AGT AT GEGCAACAT CAAC

CCCAACAAT GGCGGGACAAACT ACAACCAGAAGT TCAAGGAT CGCGT GACCAT
CACTAGCACCTCAACAGCCTACATGGAGCTGAGGT CTCTGCGEA
CACTGCCGI GTACTACTGT GCCAGGT GGATTCTGTACTACGGEGAGG

AGCAAGT GGTACTTCGACGT CT GGCGAAGAGCGACACT AGT GACCGT GTCCAG
MG@YSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYAFTDYYMNW

LRI ot L AR oo
T AN AB A G RO Y DA SR R AT BRI SO 5 GT
M%WWW@&%%@I%@%W& T

CCGT GCCCAGCAGCAGCCT GGECACCCAGACCTACATCTGTAACGT GAA!
(Iﬁ@@NV@H%@@QWﬁMQKKNEﬂﬁﬁ@@&ﬁﬁ§$@%@BQBELLGGPSVFLFPPKPKDTL

MISAREEPRAGROAGATEMETIERPRGE S5y
A&%(II%(%(ITCIIIIIIIT Ci[ff[ﬁ%&iﬁGCTGEEAEECCCCAG
TVEIRE TG G Y KORYONRAN AR AR EK GO RE TR TR SRR
VSOPACERGAOPEETATIARE SNEPTIGT AR PRSP AR 5A CRET AR AWER W Q

5

QGRS EAF IR EEKSESERESIGCACAAT GCCAAGACCAAGCCCAGG

GAGGAGCAGT ACAACAGCACCT ACCGGGT GGT GTCOGTGCTGACCGTGCTGCA

CCAGGATTGGCT GAACGGCAAGGAGT ACAAGT GTAAGGT GTCCAACAAGGCCC

GCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCCCAGAGAG

SE GTACACCCT GOCCCCTAGCAGAGAT GAGCT GACCAAGAACCAGGT
10

S

w@{%ﬁ&éﬁ%@%@%ﬁ@%ﬁ%@%ﬁ%&&éﬁ%@s

SPVTKSFNRGEC

SEQ ID 40:

ATGGGATGGTCCTGTATCATCCTGTTTCTGGTGGCCACAGCAACTGGCGTGCAC
TCTCAGGTCCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGAGCTA
GCGTCAAGGTCTCCTGCAAGGCTTCAGGCTACACATTCACCGACTACTACATGA
ACTGGGTGAGACAGGCTCCAGGACAGGGCCTCGAGTGGATGGGCAACATCAAC
CCCAACAATGGCGGGACAAACTACAACCAGAAGTTCAAGGATCGCGTGACCAT
GACCACCGACACTAGCACCTCAACAGCCTACATGGAGCTGAGGTCTCTGCGGA
GCGATGACACTGCCGTGTACTACTGTGCCAGGTGGATTCTGTACTACGGGAGG
AGCAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGTCCAG
CGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGC
ACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCG
AACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACAC
CTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCA
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ATGCEGATGGTCCTGTATCATCCTGI TTCTGGT GGCCACAGCAACT GGCGTGCAC
TCTCAGGT CCAGCT GGT GCAGAGCGGECGCAGAGGT GAAGAAGCCCGGAGCTA
W@B3/¥sAGGT CTCCTGCAAGGCT TCAGGCT ACGCCT TCACCGACTRCITREAIEAS 1655

CECG
A@WM&WQ@W@W@C@@AG

RN ETIE AR AR oo

CQBGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGT

GA@Kﬁﬁiﬁ%@I&ﬁﬁKﬁE@ﬁeGmmaQQﬁEmmxxmxnmmnﬁammaaguaamcmrGCA
chofér

CGT GGACGECGT GGTGCACAAT
GACGAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAG

SPECREENESECE S ca

ATEEEACCAC S AR EGTEFFEASCFETEA ST
106_WO 2008/ 098917 PCI/ EP2008/ 051655
ATEARGAT S ACANCASHAEABT AERI CESATREE SAETRRACAAGECCC

TGCCTGCCCCTAT CGAGAAAACCAT CAGCAAGGECCAAGGECCAGCCCAGAGAG
CCCCAGGT GTACACCCT GCCCCCTAGCAGAGAT GAGCTGACCAAGAACCAGGT
Ségwg%?xyKIHC££TGEWGAAEEECTTCTACCCCAECEACATCE(KEWGEAEW

GGGAGAGCAACGGCCAGCCCGAGAACAACT ACAAGACCACCCCCCCTGTGCTG
AﬂegumxﬁmwGG¢e3mﬁﬂmTmﬂTGﬁmama@v@ﬁteﬁaﬂ@§xxéﬁé§@aﬁﬁéAc

TR

GCIZTCAAGGTCTCCTGCAAGGCTTCAGGCTACGCCTTCACCGACTACTACATGA
o I A NS ST
COEZAC AN RBEATGEATATAGCRGAA CCAMBABGIN THABIGEAGT COBYGXELAT
GACCACCGACACTAGCACCTCAACAGCCTACATGGAGCTGAGGTCTCTGCGGA
GCGATGACACTGCCGTGTACTACTGTGCCAGGTGGATTCTGTACTACGGGAGG
AGCAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGTCCAG
CGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGC
ACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCG
AACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACAC
CTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCA
CAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACA
AGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAG
CGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCC
CGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGT
TCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGG
GAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCA
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ATACCTACCT CGAGT GGTACCT GCAGAAGCCCGGACAGI CTCCTCAGCTCCTGA

15
wWa 8@ SCGT CAGCAATCCCT TTTCCGEEGET GCCTGAT CGGT T TARER2DEN5 1655

GAAGCGGAACCGACT TCACCCT GAAGATCT CAAGGGT GGAGGCT GAGGATGT G

@&&%ﬁ%ﬁé&&&é&&&%&éﬁ%&%&&@%m

GT mmﬁcmmm GABCGUEAAEBLCATASERETGGAGT

AR dzore

Gmﬁmmm%CSEQQTIBACDI;GTGGACAAGAGCAG

AR B T P TR eRERAg Ree TR0 A

ATEECTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGTGA
YLHI LLI SKAEDYRSYRFPKLTVI TEYLLLFRVAGLESLGDLFPNLTVI RGAKL

FYNYAL VI
SE%I\K/IBN‘l%KDI GLYNLRNI TRGAI RI EKNADLCYLSTVDWSL I LDAVSNNYI VGNK

ECGDL CPGTMEEKPNMCEKTTI NNEYNYRCWI TNRCQKMCPST CGKRACTENNEC
ATBBEATGERECPBBMCHACBTE RGO E RS EENARGESMEMEBREFEE AC

A SR B ecncesmanvceeoe

GBOCGCTAGCATCAGCTGTAGAAGCTCCCAGAGCATCGTGCAGTCTAACGGCG

APRESAN S X LR ASEL SR LIS R
TFW@C&@@W@EWMG@@W@MEU@WE&AG
e Yo ez S ERINIRY e S s YN STy, B
GBWMMK@@EXMWW@K@@W@%GG
A ARG R AR AR BTG F BRGSR AT PETATHRATRISC

CCSQLCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCT

AR RN L RN R YR RDHA B RSA PL o

TEOIRGABCGEEKSPAGATAGEAGK GAERERACOBKEEA G ADISE EXRRIEGART C
R A G AS R A AG PR AR EET BB AAGRSHBAEARTAGIMEC

ACRAGEBIGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACC
AR B RN EARAL GEARRE T VPAEGADD PGPVTVEPRPENS FLK
PENPNGLI LMYEI KYGSQVEDQRECVSRQEYRKYGGAKLNRLNPGNYTARI QAT

SEN ID 43:

MGWSCIILFLVATATGVHS

SEQ ID 44:

MKSGSGGGSPTSLWGLLFLSAALSLWPTSGEICGPGIDIRNDYQQLKRLENCTVIEG
YLHILLISKAEDYRSYRFPKLTVITEYLLLFRVAGLESLGDLFPNLTVIRGWKLFYNYAL
VIFEMTNLKDIGLYNLRNITRGAIRIEKNADLCYLSTVDWSLILDAVSNNYIVGNKPPK
ECGDLCPGTMEEKPMCEKTTINNEYNYRCWTTNRCQKMCPSTCGKRACTENNEC
CHPECLGSCSAPDNDTACVACRHYYYAGVCVPACPPNTYRFEGWRCVDRDFCAN
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SANGSWDPVFFYVQAKTGYENFI HLI | ALPVAVLLI VGELVI MLYVFHRKRNN

SRLG
WOLRBNFSYNPEYFSAADVYVPDEVEVAREKI TMSREL GOGSFGWEIAIRHERNS 1655
DEPETRVAI KTVNEAASMRERI EFLNEASVMKEFNCHHWRL L GASQGQPTLVI M

A R R G D MG R R B SR MRS SRRV RRRRK T

DINTSAQMLQGCTIFKGNLLINIRRGNNIASELENFMGLIEVVTGYVKIRHSHALVSLS

PRSI ELRN SR AR
QAFKABOPYRIGN SERAICRSINEGHTISTRPBKERIVVERVYIR

P S ROk §YSEEXROGRASE B SRV OLPPNKDVEPGILLK

GLHRVWIPS XSS E KAV PDRMSENKATRIGRESEUL Y RRNEEVERERDAHISHGBRIOEN L

R e T R R X Y RS PR S RATIRERY T

ENRETEVCGGEKGPCCACPKTEAEKQAEKEEAEYRKVFENELHNSIFVPRPERKRR
DV%@'@Q&%@%W@BTWEEEEEI:E%’?@H—E%@EERE%W ST
LYRI HEGON HEA EX NBL AP W REAART ERRESADD IBEPDRY E PRPRSSIRY KW E

P R PR U B R ABAK R NB TR Qe
SEYPRUTBSYE AMNIBRACHEDRHINARIAHACPERT Y IEGIREVRDNCRAG

NG\ ARSI AR SERES AR ERVENORMY IS S E UM ERERE A k

KT
DEB@TRMMWAW@&RERW@@WKEENQWRWQRHSWE

- FLKNLRLI L GESé_é_PE e\ N : PVL%@L%I\(_A\W\DHE;\IL%? %&WH&—E l\\lll'skF}_D .
AARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGGKGLLPVRWMSPESLKDGVFTT

YSWWW@E RANEERARFERRE I BRPONKRBMLFEVKIR

M%@WBMWWE%@@V&@GS’WW@V@W@

VPLUPSASSSSLPLPDRHSGHKAENGPGPGVLVLRASFDERQPYAHMNGSI%( NE
WLQYAVYVKAVTLTM/ENDH RGAKSEI LYl RTRASVPSI PLDVLSA
RAGEHPQSST

| VKWNPPSL PNGNL SYY! VRWORQPQDGYL YRHNYCSKDKI Pl RKYADGTI DI E
EVT 35
SERNPKEV CGEEKGPCCACPKTEAEKQAEKEEAEYRKVFENFL HNSI FVPRPERK

RR
MKSBEBEETPVBORGRNF L SARISINYVPPS BEIEE REithIRNCRODIERITB SNLR G

R RS A R T VT

VIPERIENLKDIGLYNLRNITRGAIRIEKNADLCYLSTVDWSLILDAVSNNYIVGNKPPK

<o B R R R A N AT

CHPECPGACISAPIBE VA GUASRHRYRASRAG ACPPNTYRFEGWRCVDRDFCAN
ILS?%%B%%W\EM DAY EPE N e L ENR b G BRO AN

DSPESAQRA GO MREGNEMRERRENNIES SN ERISCHEXNRE YV ANHEBRMSYE S

LR R E O RS Y R A R R R AT UG R RORMEHRY

SERRMEEVTGTKGRQSKGDINTRNNGERASCESDVLHFTSTTTWKNRIITWHRYR
PPWWMW@@@%@W%WWHH
GLKPWTQYAVYVKAVTLTMVENDHIRGAKSEILYIRTNASVPSIPLDVLSASNSSSQL
IVKWNPPSLPNGNLSYYIVRWQRQPQDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT

ENPKTEVCGGEKGPCCACPKTEAEKQAEKEEAEYRKVFENFLHNSIFVPRPERKRR
DVMQVANTTMSSRSRNTTAADTYNITDLEELETEYPFFESRVDNKERTVISNLRPFT
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YSDVWSFGALWET ATLAEQPYQGL SNEQVL RFVMEGGL L DKPDNCPDMLFEL VR
MCWQYNPKMRPSFLEI

WO 3BBMBBVEPG-REVSFYYSEENKLPEPEELDLEPENVES 10 PCT/EP2008/051655
VPLDPSASSSSL PL PDRHSGHKAENGPGPGVL VL RASFDERQPYAHMNGGRKNE

LR R R R A N R MR e AR S IS RS REN SR PE

PENPNGLILMYEIKYGSQVEDQRECVSRQEYRKYGGAKLNRLNPGNYTARIQATSL
SR bRUAERIBRYFEVENPY TR P RAR SRR A TR

NEM/Y AEMNRENBISEADND IR DEYEAY RREKNALE RELGTIGEREIN V YEGBAKEN VK

DN Al Ty AR YRR RIE LN EASYMKEEN AV RLL GUMSOBART IME

LIMORSBECKESCREP RPAAGE RORFNEONROAVIREDFERD L

AR R A R T B B G R K TR R R VRSB S QYT T

YEOVWSFGVVLWEIATLAEQPYQGLSNEQVLRFVMEGGLLDKPDNCPDMLFELMR

MENGPYBRURISREERSSINBtE AL RREVEFY Y SEENKYPEPELT BYMEERNR s

VIZLPSABRE BE LRI BBRYAENGERBRBN OO RESFPEROPYARSGIGERRNE

RLPLPQSSTC
R KL CVSQE‘T’ YRVEEVT GTKGRQSKGDI NTRNNGERASCESDVL RFTSTTTVKNR

I 1T TW
stRYRZEDYRDLI SFTVYYKEAPFKNVTEYDGQDACGSNSVWNWDVDL PPNKEGE
P 25

G LLHGLKPW QYAVYVKAVTLTMWENDHI RGAKSEI LYl RTNASVPSI PLDVL

SASN
SSSQLI VKWNPPTLPNGNLSYY! VRWOROQPQDGYL YRHNYCSKDKI Pl RKYADG

MF('_SGSGGGSPTSLWGLVFLSAALSLWPTSGEICGPGIDIRNDYFQECE)\ILFIEIT_ILI\[IESI\IKI):'I\'/\QE
G WEWEB%%%WT FE% RV GELKEESEI:_AG%YL%% LTVIRGWKLFYNY
ALERRERPMVUASIVESRSRSATRUSRNA | TR EESSHBAMEY RISASSVMPNNERIRE P
KRR P G- B KM ST e KRBV PAIMGHS GG ROEPENNE

CG}BIPEGDGSCHTPDDNTTCVACRHYYYKGVCVPACPPGTYRFEGWRCVDRDFCA

NIEN%@W&W{%@% KVCGDEEKKT

KTIBEPVAARMLAGE ML KGXVENRRRGNNIASELENFMGLIEVVTGYVKIRHSHALV

s@ﬁﬁhﬁﬂbﬁﬁ&&?ﬁ%ﬁBMﬁﬁNﬂmﬁk&%@FMFﬁp
H%@%ﬁ%@&%ﬁ@%@éﬁ%ﬁ@&ww@wm@

GINAGBRPWTQYAVYVKAVTLTMVENDHIRGAKSEILYIRTNASVPSIPLDVLSASN

SRS A S RS

CHGRE A YT FAR KR /SEIERA RPRKEEENE DKRENGRIRP

Wﬁﬁﬁh@%@g@gﬁEFETEYPFFESRVDNKERTVls

N@%WWMMWMRWMWI
FLKWPEBEEANERAE Tk Y888/ E CORECVSRQEYRKYGGAKLNRLNPGNYTA

RIQATSLSGNGSWTDPVFFYVPAKTTYENFMHLIIALPVAILLIVGGLVIMLYVFHRKR
NNSRLGNGVLYASVNPEYFSAADVYVPDEWEVAREKITMNRELGQGSFGMVYEGV
AKGVVKDEPETRVAIKTVNEAASMRERIEFLNEASVMKEFNCHHVVRLLGVVSQGQ
PTLVIMELMTRGDLKSYLRSLRPEVEQNNLVLIPPSLSKMIQMAGEIADGMAYLNAN
KFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGGKGLLPVRWMSPESL
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SEQ | D 47:
MKSGSGGGSPTSLWEL LFL SAALSLWPTSGEI CGPG DI RNDYQQLKRLENCTV
wO BB88/098917 PCT/EP2008/051655

YLHI LLI SKAEDYRSYRFPKLTVI TEYLLLFRVAGLESLGDLFPNLTVI RGAKL

K B S R YA ST R QB B S QYRR B G RANGED

MNKEIPMRMCWQYNPKMRPSFLEIIGSIKDEMEPSFQEVSFYYSEENKPPEPEELEM

SR T RSP
AHMSHSSIDEERAVT LRGBS NOECPSGFI RNGSQSMYCI PCEGPCPKVCEEEKKT

KTI
DSVTSAQWLQGCTI FKGNLLI NI RRGNNI ASELENFMGELT EVWWTGYVKI RHSHA

SEQHEp 47115
FLKNLRLI LGEEQLEGNYSFYVL DNCONL QQLWDWDOHRNL T KAGKMYFAFNPKL
CV  SElI YRVEEVTGTKGRQSKGDI NTRNNGERASCESDVLHFTSTTTSKNRI

| | TVHRYR
MISBBPREG SRR EARRAN-EWRT FAECSHSHRRBSReRDFRNGFUIEG

YUHILISKAEDYRSYRFPKLTVITEYLLLFRVAGLESLGDLFPNLTVIRGWKLFYNYAL
GLKPWIOYAVYVKAVTL TMVENDHI RGAKSEI LYl RTNASVPSI PLDVL SASNS
Vlg%INL DIGLYNLRNITRGAIRIEKNADLCYLSTVDWSLILDAVSNNYIVGNKPPK

EGHBVAPEPMENENMOEK MINRRIRVRSH YRIRE R S EEKARETENNEC

EVT_20
CHRER EVERAERNPEAAAICAEKRREKEERACRROFERIEEGROVPREFAN
ILSRESSDSEGFVIHDGECMQECPSGFIRNGSQSMYCIPCEGPCPKVCEEEKKTKTI

o PR ARt T o N AL S o
F LKXRRDI LN IEAE Y SERAEDIREINAB TIYIMAD A PR NHGHIMA BRIREARS FLIC v
SRR E T GG R PR GERAS AR RN T TS KN RHERY HRY R

PF$1_YRDLISFTVYYKEAPFKNVTEYDGQDACGSNSWNMVDVDLPPNKDVEPGILLH
o N ROV LR AR E e RSV B A

|V RVRNPRISPIRINTEN SRT? RGN QUSHE THRERT
EN R R B T PR AGRAE AE QAT SEAMAR A F NESSNERR KRR

DVRIQVANTTMSSRSRNTTAADTYNITDPEELETEYPFFESRVDNKERTVISNLRPFT

L RS e kS A TR PRSI S S e e P

PEBEQIGIILMEBEIKYGSQVEDQRECVSRQEYRKYGGAKLNRLNPGNYTARIQATSL
SASPBRRRFS ERA Sh RS R B PR TG

FLFEPKBKDSKMER HFERFAWNTW SHED PEFRVAGONAAN GE ANAKTKREMHQY

NS QO Y K AL BRI B K A SRR RV

SREEBK TEBIQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK

o 60T el BB Tl Db Toae R RRASED TEES

CHPECL GSCSAPDNDT ACVACRHYYYAGVCVPACPPNTYRFEGWRCVDRDFCAN
SELLBARSSDSEGFVI HDGECMQECPSGFI RNGSQSMYCI PCEGPCPKVCEEEKKT
KTl

DSVTSAQVLQGCTI FKGNLLI NI RRGNNI ASELENFMGLI EWTGYVKI RHSHAL
VSLS
MKS3SE BEEPFEERILENY SRXVE ONRNIsGRUY BBHRNND VAGKMFAR BNt G

YL@(LISKAEDYRSYRFPKLTVITEYLLLFRVAGLESLGDLFPNLTVIRGWKLFYNYAL
VIFEMTNLKDIGLYNLRNITRGAIRIEKNADLCYLSTVDWSLILDAVSNNYIVGNKPPK
ECGDLCPGTMEEKPMCEKTTINNEYNYRCWTTNRCQKMCPSACGKRACTENNEC
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SEI YRVEEVTGTKGRQSKGDI NTRNNGERASCESDVLHFTSTTTWKNRI | | TWH

WORX(1RS/098917 PCT/EP2008/051655

PPDYRDLI SFTVYYKEAPFKNVTEYDGQDACGSNSWNWDVDL PPNKDVEPG L

o R R RN ACHATE Y RSP PP BATXBES MR BVPERG N

ILSFEESDSEGFVIHDGECMQECPSGFIRNGSQSMYCIPCEGPCPKVCEEEKKTKTI

o4 YA BRI B RS R ARGHAL 5.

S%%%M%@&%ﬁﬁ%ﬁ%%ﬁé@ CESRYHET SRR WYRY R

PREFRDLISFTVYYKEAPFKNVTEYDGQDACGSNSWNMVDVDLPPNKDVEPGILLH

G%@ﬂ:%WEA&%E%@%&Y&@R@E&WA@@BW@%@ .
lvmm&mmm@e@mmwnmmm@w
e R O B B A P T AR QUK E AR YRIYEENEL HNSIEVERPERIRR

D\@M}QVANTTMSSRSRNTTAADTYNITDLEELETEYPFFESRVDNKERTVISNLRPFT

LY&@E@WM%?M EYMEY AP REEWE DMK B R ARPEN KRRRAR E

PENENGAAMVYE IO GRPVE RGREGYUIRNKRK PARAKKNRERRGBPRERIQATBL

SANESWTDPVFFYVQAKTGYENFIHAAAIEGRSGSCDKTHTCPPCPAPELLGGPSV
SRDEL TKNQVSL TCLVKGEYPSDI AVEVEES ENNYKTTPPVLDSDGSFFLY

FLERPKRHD DM IS CE IRV AEPR S EBERY RNAKITEPREEQY

N§TDR4&/SV?L&VLHQDWLNGKEYKCKVSNKALPAPIEKTlSKAKGQPR%%%\F/{\éBDPP

MPETLCSAEL VDAL CEVOCDRGE YENKPT CYGSSSRRAPOTG V
SROELRKNOWEASLMBREYR SSe) FYESINGQPENNYKT TPPVLDSDGSFFLYSK

LTVERERWGAENVIPAICEW YRR MG S SESISERARRASL ¥DECCFRSCD
L 25 RRLEMYCAPLKPAKSAGLNDI FEAQKI EWHE SEQ I'D 51

MAYRPSETL CGGELVDTL QFVCEDRGFYFSRPASRVSRRSRG VEECCFRSCDL
A LLETYCATPAKSE 30 SEQ I D 52:

SERWDRRGETL CGGEL VDTL QFVCGEDRG-YFSRPASRVSRRSRG  VEECCFRSCDL
A 111 WD 2008/098917 PCT/ EP2008/ 051655

R R AR RN VB RS RRb SR R SR RREL

RRVEMYCAPLKPAKSA
EGHLQ LLMFKTRPEDFRDLSFPKLI M TDYLLLFRVYGLESLKDLFPNLTVI R

GSRLF
FNYALVI FEMVHLKELGLYNLMNI TRGSVRI EKNNELCYLATI DWSRI LDSVED

SENYD\AO:
NKDDNEECGEDI CPGTAKGKTNCPAT VI NGQFVERCWIHSHCOKVCPTI CKSHGC

MGPETLCGAELVDALQFVCGDRGFYFN KPTGYGSSSRRAPQTGIVDECCFRSCDL
RRLEMYCAPLKPAKSAGLNDIFEAQKIEWHE

SEQ ID 51:

MAYRPSETLCGGELVDTLQFVCGDRGFYFSRPASRVSRRSRGIVEECCFRSCDLA
LLETYCATPAKSE

SEQ ID 52:

MAYRPSETLCGGELVDTLQFVCGDRGFYFSRPASRVSRRSRGIVEECCFRSCDLA
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AEGL CCHSECL GNCSQPDDPTKCVACRNFYL DGRCVET CPPPYYHFQDWRCVNF

10
WGRIORIHIHK CKNSRRQGCHQYVI HNNKCI PECPSGYTIMNSSNL L ACZERH0QS%5 1655
\%

LWH@J@%%@&@&G&U | Nl RGGNNLAAELEANLGLI EEI S

RSYALVSLSFFRKLRLI RGETLEI GNYSFYAL DNQNLRQLWDWSKHNL TI TQGK
LFF
S%I}{EI\@ISCLSEI HKVEEVSGTKGRQERNDI ALKTNGDQASCENEL LKFSYI RTSF
53!

LRVEPYWPPDFRDL L GF-M_FYKEAPYQNVT EF DGQDACGSNSWI VWD DPPLRS
N 15

M%@é@ﬂﬂ@%ﬂ%ﬂ[&bﬂ&@%ﬂ#@?&%%ﬂﬁﬂﬁ%%ﬁ@@w

EGHERILSVEKIEEEG0 ARCAGTPEDENIGR Y U E R VBREREIBET PRL DYIBGRRLF

FNYALYIFEMVHLKEL GLYNLMNITRGSVRIEKNNEL CYLATIDWSRILDSVEDNYIVL
RIVEPPEESEDSORENGBEYEDSAGECLSCERTDSA L KELEESSERKTFEDYL
NKRRPNEECGDICPGTAKGKTNCPATVINGQF VERCWTHSHCQKVCPTICKSHGCT
AE@W%%Q@WW@%@WW@W%F
SHOFEPEIKKENSARKSE RHE Y SN K SIRECE S PEERISONAISRRIFFBERKY

CH%.L&CGEKTIDSVTSQQELRGCTVINGSHaNlla\/cic\s(g\r\}é%%%%héLEcCHE&%%h}gR
R%lﬁ%iﬁ%% NYSFYALDNQNLRQLWDWSKHNLTITQGKLFF
HYNREKIRE LR | S RPN RS RO BRNGRERN Y BUX ECENBY PRI AR T4 KBk L

F
R RS R S G A EAT X AT PR S SRS RN TMBEIRRIREN
DRHSQN AR GRALNGRIGEKSIMNRENARRI LV TFSDERRTYGAKSDIYVQTDATNPSV

P e S SRR RS VL R ABRERR RIS

R'B/BSPPFESEDSQKHNQSEYEDSAGECCSCPKTDSQILKELEESSFRKTFEDYLHN

AR SETARMSE SR ARSI R O PR LT e
RONPHEIRCS\VAGQRISAR BINEEKA
o AR RO R NG N RSV AL £k

ERSFERISEENERGNSEYRIRAFEIDMENS BINWORFSNEREDAGECRPEBEAK (HEHRIYVF

il ety e SR S A

TLWRELGQGSFGMVYEGNARDIIKGEAETRVAVKTVNESASLRERIEFLNEASVMKG
R R NI R Pt

RN OVVEEES TRERSY FBVARESKETESWER

PR AR o oo

KFYMDGGYLDQPDNCPERVTDLMRMCWQFNPNMRPTFLEIVNLLKDDLHPSFPEV

SFRNSEENVIPESHE B EOVERUPL O RESHEARIEACERBRGS SLEHKISY

EERAIISRTNESIK I SRILFDPRGRPRW VDGVEVHNAKTKPREEQYNSTYRWSV

L TVLHQDW
LNGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDELTKNQ 5

SEAIDTT4: VKGFYPSDI AVEWESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSR
WQ

MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMNW
VRQAPGQGLEWMGNINPNNGGTNYNQKFKDRVTMTTDTSTSTAYMELRSLRSDD
TAVYYCARWILYYGRSKWYFDVWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
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QGNVFSCSVMHEALHNHYTKSLSLSPGK  SEQ I D 55: 10
ATGGGATGGTCCTGTATCATCCTGI TTCT GGT GGCCACAGCAACT GGCGTGCAC
wa angASTCCAGCT GGT GCAGAGCGGECGCAGAGGT GAAGAAGCCORIAEL2NAS/051655
GCGTCAAGGT CTCCTGCAAGGCT TCAGGCTACACATTCACCGACTACTACATGA

A R A A R T AT

QIBW:NVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTL

Qg@lVFSCSVMHEALHNHYTQKSLSLSPGK
AGCCCGT GACCGT GT CCT GGAACAGCGGAGCCCT GACAAGCGGGGT GCACAC
CTTCCCCGCCGT GCTGCAGAGCAGCGGCCT GTACAGCCT GAGCAGCGTGGTG
ACAGT GCCCAGCAGCAGCCT GGGCACCCAGACCT ACATCT GCAACGT GAACCA

SERARGECAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT GCGAC
AAGACCCACACCT GCCCCCCCT GCCCT GCCCCT GAACT GGCCGGAGCCCCCTC

25
T CGACACCCTGATGATCAGCCGEEACCC
AR A R T A e oS LS LA R A A G RARSCAC
TGIGAABT COATEIE GHACREAGCESACE A A ATERAAANS S AAGERECTA

OB ARG A LR CLRCIAN A H A SO A S AASARA GA

AGﬁGGGTGAGACAGGCTCCAGGACAGGGCCTCGAGTGGATGGGCAACATCANS
T

e s

AGGAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGAGCAG

o e T AR AT B

ACERBCGRTIBCA CIGGTCIAGCTARTTSEQCG
A BT A AT T B0A RS B IRES SIS AN RREEAGTBIORAC
CWCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACAGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAACGTGAACCA
CAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGCGAC
AAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAACTGGCCGGAGCCCeCeTC
CGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACCC
CCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAA
GTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCe
GGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTG
CACCAGGACTGGCTGAACGGCAAAGAATACAAGTGCAAGGTGTCCAACAAGGC
CCTGCCTGCCCCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGG
GAACCCCAGGTGTACACCCTGCCCCCCTCCCGGGACGAGCTGACCAAGAACCA
GGTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGG
AGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTG
CTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAG
CCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTG
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VRQAPGQGL EVWWMGNI NPNNGGTNYNQKFKDRVTMI TDTSTSTAYMEL RSLRSDD
TAVYYCARW

WO Los¥/@PSIKNY FDVWGERGT LVTVSSASTKGPSVFPLAPSSKST SGHCT/EP2008/051655
AAL GCLVKDYFPEPVTVSVWNSGAL TSGVHTFPAVL QSSAL YSL SSVWTVPSSSL

O T AR TS AR R S E LR A G TR LR E MR prco

TL 10
S EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST YRWSVL
NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDELTK

NQ
VSLTCLVKGFYPSDI AVEVESNGOQPENNYKT TPPVL DSDGSFFL YSKLTVDKSR

e e R AR B

VRIARARGT BHACGN BN ACANT SO EHARER GHATCAIS A IBEARSIFRS DD
TATSEHRIAETBREIAABAVGR S AV ETIGPSHRAAPS IR 6 T

AA@RW@S&@W@@WT@@@@MN@&&GT

S APALARSAPS R FAERBTL
A A AT AR T A A R OAT o erT AT TR

QT
M'@E@E@@KW@&@@E@PW@@N@@TW@W@@VL
TVW@EW@%W@WWM@L%@%@Q

VW@&W@W&@M@@WQ
QANCGASESAGRERAGNESS S GGTGAAGGACTACTTCCOCG
ACLOOGT AT O T A CACOGOAGOOCT GACAAGOGGAGT GLACAC
CTTCCCOGCOGT GCTGCAGAGCAGOGGECCT GTACAGCCT GAGCAGCGTGGTG
ACAGT GCCCAGCAGCAGCCT GGGCACCCAGACCTACATCTGCAACGT GAACCA

SE80ID 57:
CAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCTGCGAC

AAGACCCACACCT GCCCCCCCT GCCCT GCCCCTGAACT GECCGGAGCCCCCTC
CGTGITCCTGI TCCCCCCCAAGCCCAAGGACACCCT GATGATCAGCCGGACCC
ATGCERXIGGRCCTGTETCAT! CEECXACASSTCAS CAC

TCTEASTO AR ETEETEATATE GRS ARG SAANAB LR EAEE A

COGIXARADATTA GG TENCCESATACTACAEGA

s e e S I o O o
B AR L AT RS PRE RS RAT RAETABHo

GCGATGACACTGCCGTGTACTACTGTGCCAGGTGGATTCTGTACTACGGGAGG
AGCAAGTGGTACTTCGACGTCTGGGGAAGAGGGACACTAGTGACCGTGAGCAG
CGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGC
ACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCG
AGCCCGTGACCGTGTCCTGGAACAGCGGAGCCCTGACAAGCGGGGTGCACAC
CTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACAGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAACGTGAACCA
CAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGCGAC
AAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAACTGGCCGGAGCCCCCTC
CGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACCC
CCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAA
GTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCC
GGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTG
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GGTGTCCCTGACCT GI CTGGT GAAGGGECT TCTACCCCAGCGACAT CGCCGT GG
5
WOAGIISEAGAGCAACGCGCCAGCCCGAGAACAACT ACAAGACCACCORCIZER1604A) 51655
CTGGACAGCGACGGCAGCTTCTTCCTGT ACAGCAAGCT GACCGT GGACAAGAG
8 ﬂ A A

C@'EQCCDGQ@CCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGG

AR Rl e ER R e R e EAERS ARG on

GGLETCLTAGALIIATS CHATBRABC RIS AATEAT CORCTABTCI FAGGCCE GG

A A A G A B AL CAG GO C G ABAACAACTACAAGACCALCOCCORTATG
CTIGGACAGCEHSXEEARAGCIT CITECIEIBRCASETAMATTECALLIRIBGACAGARG
R S e T A ea s
CRRRe MR SRLacoTen Ao
CASHIHOAECT BCACK LA A ACCTFAISSLTE TLCACCERIARBTGAT CCC
20
CCCCAGCGACGAGCAGCT GAAGAGCGGCACCGCCAGCGTGGTGTGCCTGCTG
SERAENR:T T CT ACCCCCGGGAGGECCAAGGT GCAGT GGAAGGT GGACAACGCCCT
GCAGAGCGGCAACAGCCAGGAAAGCGT CACCGAGCAGGACAGCAAGGACT CC

ACCTACAGCCTGAGCAGCACCCT GACACT GAGCAAGGCCGACT ACGAGAAGCA

CAAGGT GT ACGOCT GCGAGGT GACCCA CCAGOOCOGTGACC
AT%%&@E@W&%@%@@QM%GCCACTGGAGTCCAC

TCREANAFCATYKREEARDGAGKEASCX UT Bfaartrr e sra NGRS AESNE A
GRS IAS AT AT G AGAAG ST SR S ACAREATG ST S AT R IARGSEEC

AW@'&%AGTGGTACCTGCAGAAGCCCGGACAGTCTC)(()TC)/(\G(%(TCC)I(TGA
R AR R G .
GAAIOBEBAACTLE RCTT EAC00BCRAATRTE TAAACBE TEBASGYTEEGERAS TG

OQ G R A A SR R A A ARG ERAGASRS

CAREIECTL EAG AT AR GRG FAEGGTGGCCGCTCCCAGCGTGTTCATCTTCCC
CW&?@%@R&@@&%@&@&&%@C@%&GEréTé(&:TéE?G
' GeBCCT
GCAGAGCGGCAACAGCCAGGAAAGCGTCACCGAGCAGGACAGCAAGGACTCC
ACCTACAGCCTGAGCAGCACCCTGACACTGAGCAAGGCCGACTACGAGAAGCA
CAAGGTGTACGCCTGCGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACE
AAGAGCTTCAACCGGGGCGAGTGCTAG

SEQ ID 59:

QVQLVQSGAEVKKPGASVKVSCKASGYTFTXaaXaaXaaXaaXaaWVRQAPGQGLE
WMGXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaRVTMTTD
TSTSTAYMELRSLRSDDTAVYYCARXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXa
aXaaXaaWGRGTLVTVSS

SEQ ID 60:
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TCAAGGT GT CCTGCAAGGCCAGCGECTACACCT TCACCGACTACTACATGAACT
GGGT GCCECAGGCCCCAGECCAGEGACT GGAATGGATGEGCAACAT CAACCC
CCAACTACAACCAGAAGT TCAAGGACCGEGTRAIZERIDEBY051655
CCACCGACACCAGCACCAGCACCGCCTACAT GGAACT GCGGAGCCTGAGAAGC

D'@&S&&&&E&?&Fﬁ%%&ﬁaﬁmk

axX@AX G GHEINATITARKES XA 3
D%%&@%%%%MW%@%%%%T

CCGCCAGCAT CAGCT GCAGAAGCAGCCAGAGCATCGT CCAGAGCAACGECGA
SEGAECY NCCT GGAAT GGT AT CTGCAGAAGCCCGGCCAGT CCCCCCAGCTGCTGA
TCTACAGAGT GAGCAACCGGT TCAGCGECGT GCCCGACAGAT TCAGCGGCAGC

CWWK%@@@%%WWGCG
TGGGECGT GTACTACTGCT T T CAAGGCAGCCACGT GCCCTACACCT TCGGCOCAG

T%Q@iﬁ&ﬂ@@f@@@@%ﬁ@@ﬁﬁ%@%@@%Cﬂ@ACé%CTACATGAACT
GAETACHICAEECHSh $ %@I@@@@@Kﬁ@ce

CCCCCN33K3JVKyKXJKIJKXIXXIXXJKJKXIIIII?CEECT
C%ﬁpAACGGCGGCACCAACTACAACCAGAAGTTCAAGGACCGGGTCACCATGA

CEXLEEACABCRESALEACCREC AT AT AN CEARNEERGE AN GC
CCT COGGBOGT GCACACCT TCOCCGCOGT GCT GCAGAGCAGCGGCCT GTACAG

CARTHAGLAESE S BNEt BeCeA& AT GG IRPEEPASCTC

CANETICEAACET COACTYVEE CCAACRA G BCAMACTIEFACAAGAAGGT GCA
GOCCAAGAGCT GCGACAAGACCCACACCT GCCCCCCCT GOCCTGOCCCTGAGC
30
TGCTGGGECGEACCCGACGT GTTCCTGT TCOOCCOCAAGCCCAAGGACACCCTG
ATGAT CAGCOGGACCOCCGAGGT GACCT GOGT GGT GGT GGACGT GAGCCACG

SEACBNOOGREAGGT GAAGT TCAAT TGGT ACGT GGACGGECGT GGAGGT GCACAAC
116 WO 2008/ 098917 PCT/ EP2008/ 051655

W

GGCTCCGGCACCGACTTCACCCTGAAGATCAGCCGGGTGGAGGCCGAGGACG
TGGGCGTGTACTACTGCTTTCAAGGCAGCCACGTGCCCTACACCTTCGGCCAG
GGCACCAAGCTGGAAATCAAGCGTACG

SEQ ID NO: 63

ACTAGTCACCGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGG
CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGT
GAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAG
CCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC
ATCTGCAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGA
GCCCAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAGC
TGCTGGGCGGACCCGACGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTG
ATGATCAGCCGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAAC
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AGACCACCCCCCCT GT GCTGGACAGCGACGECAGCT TCTTCCTGTACAGCAAG
CTGACCGT GGACAAGAGCCGGT GGCAGCAGGEECAACGT GTTCAGCTGCAGCG
WA A ASACGAGECCCT GCACAACCACT ACACCCAGAAGAGCCT GAREXZE P2DAX 51655

10 CCCGCECAAGTGA SEQ | D NO 64

e ANCREENASIREEEEEATSARCREMERLACIAEE A LedE b Terc
CONGERGAQSSIOGT G ORSSHIITEH T GRUIGFGNIATBRRNERKSTOCA

A A A G  L RE T BSH T AP RARATSATERBEOASRRC

AAGGGCCAGCCCAGGGAACCCCAGGTGTACACCCTGCCCCCCTCCCGGGACG

AGEIENERRRBAREEASERE YL TEALCHERN CETEXREEEH e TAEEEC
AGT GRARTRRREFE GG ABPSRBAGASINECEG VKB IRSO AN ESACTREA

AP E S S  SRI ORISR PRSI AT AP e

CT@AQ@GmG@A@@@cG@GGCAGCAGGGCAACGTGTTCAGCTGCAGCG

CCGGGCAAGTGA

GAAGGACTACT TCCCCGAGCCCGT GACCGT GAGCT GGAACAGCGGAGCCCTGA

CCTCCGGCGT GCACACCTTCCCCGCCGT GCTGCAGAGCAGCGECCTGTACAG

CCTGAGCAGCGT GGTGACCGT GCCCAGCAGCAGCCT GGGECACCCAGACCTAC

ATCT GCAACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGA
5CT GCGACAAGACCCACACCT GCCCCCCCTGOCCTGCCCCTGAGT

30

TGCTGGEECGGACCCGACGTGITCCTGT TCCCCCCCAAGCCCAAGGACACCCT G

I eA

gt
%ﬁé

Hmﬁemmmmmmmﬂme@mm@mm OKT

H@FM@%&W&WW

P YKAK%@KMQ@EEK

GACCACCCCCCCT GIGCT GGACACGGCAGCT TCT TCCT GT ACAGCAAG
GACCGT GGACAAGAGCCGGT GECAGCAGGEECAACGT GT TCAGCTGCAGCG

G

SEQ ID NO: 65

ACTAGTCACCGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGG
CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGT
GAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAG
CCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC
ATCTGCAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGA
GCCCAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCTGAGC
TGCTGGGCGGACCCGACGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTG
ATGATCAGCCGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTC

117



10

15

20

25

30

TGATGCACGAGGECCCT GCACAACCACTACACCCAGAAGAGCCTGAGCCTGTICC
CCCGGCAAGTGA 10 SEQ I D NO. 66

W(]LWV/B%HTKGDSVF PLAPSSKSTSGGTAAL GCL VKDY FPEPVTVRYWELALT 51655

cﬁéB%h%&%é%&%ﬁﬁ@&%%@%%ﬂ%%%@%A
AGETBPCPARBALGHTUET SPRRIRIGLAC GRECAAPAS

A&é@&ﬁ@&&%ﬁ@&ﬁ@%@ﬂ%ﬁ%@@eﬁ%ﬁ&iﬁfw

AGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCC

A%é%%%%@%k%&%@%b&%ﬁé&%&ﬂ%m&
AGAGTROGCOSSSFETYSRE PARSHIBRCRAH GV ERLGSFYTARSCOAS G

CP%%@@@%@P&%%%&%&S&S&%&%&%CG
TGANSSOACGRGC LT TaTe , A CAFEAGAGLL TS AGCETSTCC
CW@CCTGCAA@GCCA@C@GCTACACCTTCACCGACTACTACAT
GAACT GEGT GCEGECAGECCCCAGGCCAGGACTEGAATCGATEEECAACATC
25
AACCCCAACAACGGECGEGECACCAACTACAACCAGAAGTI TCAAGGACCEEGTCAC
CATGACCACCGACACCAGCACCAGCACCGCCTACATCGAACTGCEACCCTA
SERAMMRGAGEACACCGCCGTGTACTACTGCGECCCGGTI GGATCCTGTACTACGEC
CGCGTCCAAGTGGTACTTCGACGT GTGGGECAGCGEECACACTAGTCACCETAG

L@W%W%%%%EJ&WW%%GV

B KEWKC’R%NMKEPGR&EK

ww%w

X ZOH FEEAGINBEEORGASLSP
CGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGG
CCCCCGAGGT GACCT GCGT GGT GGT GGACGT GAGCCACGAGGACCCTGAGG 5
TGAAGT TCAATTGGT ACGT GGACGGECGT GGAGGT GCACAACGCCAAGACCAAG
CCCCGGGAGGAACAGT ACAACAGCACCT ACCGEGT GGT G CCGT GCTGACCGT

SEQ ID NO: 67

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCA
CAGCCAGGTGCAGCTGGTGCAGAGCGGAGCCGAGGTGAAGAAGCCTGGCGCC
AGCGTCAAGGTGTCCTGCAAGGCCAGCGGCTACACCTTCACCGACTACTACAT
GAACTGGGTGCGGCAGGCCCCAGGCCAGGGACTGGAATGGATGGGCAACATC
AACCCCAACAACGGCGGCACCAACTACAACCAGAAGTTCAAGGACCGGGTCAC
CATGACCACCGACACCAGCACCAGCACCGCCTACATGGAACTGCGGAGCCTGA
GAAGCGACGACACCGCCGTGTACTACTGCGCCCGGTGGATCCTGTACTACGGC
CGGTCCAAGTGGTACTTCGACGTGTGGGGCAGGGGCACACTAGTCACCGTGAG
CAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCGAGCCCGTGACCGTGAGCTGGAACAGCGGAGCCCTGACCTCCGGCGTGCA
CACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTG
GTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAACGTGAA
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GCTGCACCAGGACT GECTGAACGGECAAAGAATACAAGT GCAAGGT GTCCAACA
AGGCCCT GCCTGCCCCCGAGGAAAAGACCAT CAGCAAGGCCAAGGGECCAGCC
WE2BSWACCCCAGGT GTACACCCT GCCCCCCT CCCGEGACGAGCTRAZERMB/ 051655

ACECACGRQAMBALE TGEGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGG

TW@H‘&MH@E&%H@@A@&%@%@%&@%&WER&MG
COLEPECAGCANCABTANNGCAGMEC RS G OETSGTGTASHFGRIGELCT

O A AR AR G R ARG AN OATACAACTEGANCRTRTCCAACA

AGGCCCTGCCTGCCCCCGAGGAAAAGACCATCAGCAAGGCCAAGGGCCAGCC

CAESSRAYCREATSYE Y RINSEOTEEREEEENL A ACERRENERMSS

AAGEAGRARIHRPSTEAASKIKVEP KSEDRAAECHRCPRPRA C CLPPAI GRPRPRBC

C(.“-H-GGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCC
M SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
CGTGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGA

CARGAKER IS EAEE R CAREERET PRARSISEACYE TR SR XS G KG

25
G%@W@MTWQW%@W@MW G
A VWQ QGNVFSCSVMHEALHNHYTQKSLSLSPGK SEQ I D NO. 69
ATGGGCTGGT CCTGCATCATCCTGI TTCTGGT GGCCACCGCCACCGGCGT GCA
30
CAGCGACAT CGT GATGACCCAGAGCCCCOCT GAGCCT GCCCGT GACCCCTGEC
GAGCCCGCCAGCAT CAGCT GCAGAAGCAGCCAGAGCAT CGTCCAGAGCAACG
SEGOBATAOET ACCT GGAAT GGT AT CTGCAGAAGCCCGGCCAGT CCCCCCAGCTG
CTGATCTACAGAGT GAGCAACCGGT TCAGCGGCGT GOCCGACAGAT TCAGCGG

MC&#@%@&%&%&B&X@W

NYWMMM D

s T e

AA!iGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSSLGT

» A
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH NAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPEEKTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 69

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCA
CAGCGACATCGTGATGACCCAGAGCCCCCTGAGCCTGCCCGTGACCCCTGGC
GAGCCCGCCAGCATCAGCTGCAGAAGCAGCCAGAGCATCGTCCAGAGCAACG
GCGACACCTACCTGGAATGGTATCTGCAGAAGCCCGGCCAGTCCCCCCAGCTG
CTGATCTACAGAGTGAGCAACCGGTTCAGCGGCGTGCCCGACAGATTCAGCGG
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GACTCCACCTACAGCCT GAGCAGCACCCT GACCCT GAGCAAGGECCGACTACGA
GAAGCACAAGGT GTACGCCT GTGAGGT GACCCACCAGEECCTGICCAGCCCC
WOTB8QBAMNGAGCT TCAACCGEEECGAGTIGCTGA 10 Seq | D NerT/EP2008/051655

ATGEECTGEWCCTGCATCATCCTGWTTCTGEWGEiIM(IIIII(IIIfEWGCA

R B KT T A L RN AT ARG

GWAW@@W@S@@@Q@WCC
o T A BRSNS A SARAROREEFERT ACAGCCT GAGCAGCGT G
GI'GACCGTI GCCCAGCAGCAGCCTGEGCACCCAGACCTACATCTGTAACGTGAA

25
SeGUAGRRAGOCCAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCTGT G
ACAAGACCCACACCTGCCCCCCCTECCCT GCCCCCGAGCT GCTGEEGAGECCC

AT e 7 o kT e AR EA R oA

CARCHIAGAAGUAGATEI BGAECAGHGGAGCCRENGBATAECGHMNECICAAGCGCC

AR R T CRTG G0 B R ARG AT CTSCARSAGTASTACAT

GA&%@%&&&&%&%&%&K@B&&%&&&%&?&EE@%&%&?GGC

CRUTTASATACTALTHECHRES TETE COREIAGE CCINEATREGCBESGAGVG TC

e S e s e Sl o e oo

CCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCA
CACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTG
GTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAA
CCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTG
ACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCC
CAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAAC
CCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCC
CAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTG
CTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAA
GGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCA
GAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAAC
CAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCT
GTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAA
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A 121 WO 2008/098917 PCT/ EP2008/ 051655 CLAINMS 1) An

anti body or antigen binding fragnent thereof which
wapsidsoeal |y binds 1G—-1 R conprising CDOR H3POI/EBH/051655

ID. NO 1 or variant thereof which contains 1 or 2

G@%@B@A%&'&Aééﬁ?éb‘ddh&& Ty n*r??AE%T@E?'&G?G%}%gﬁtCOGAGGCC

or ant ragment accor
CT(QS%%&T%@FACACQ%%%GQGT@AGC‘e@T(aTﬁgC@fF GEEAAGTGATG
A NO 1 differ by a substitution at one or nore
positions selected from7 and 9. 10 3) An anti body or
anti gen binding fragnent according to claim2 wherein
the amino acid residues of SEQ ID. NO 1 differ by
one or nore substitutions selected fromR to S at
position 7 and Kto R at position 9. 4) An anti body
or antigen binding fragnent thereof according to any
one of clainms 1 to 3 15 wherein the antibody or
antigen binding fragnent further conprises one or nore
of the follow ng sequences CDRH2: SEQ ID. NGO 2 or
CDRH1: SEQ ID. NO 3, CDRL1: SEQ ID. NG 4, CDRL2:
SEQ ID. NO 7 and CDRL3: SEQ ID. NO 6. 5) An
anti body or antigen binding fragnent according to
claim4 wherein one or nore of 20 the CDR s may be
replaced by a variant thereof, each variant CDR
containing 1 or 2 amno acid substitutions. 6) An
anti body or antigen binding fragnent according to
claim4 or claim5 and further conprising CDR Hl of
SEQ ID. NO 3. 25 7) An antibody or antigen binding
fragnent according to claim4 or claim5 further
conprising CDR L2 of SEQ ID. NO 7. 8) An antibody or
antigen binding fragnment according to any one of
clains 1 to 7 further 30 conprising the follow ng
CDRs: CDRH1: SEQ ID. NO 3 CDRH2: SEQ ID. NGO 2
CDRH3: SEQ ID. NO 1 35 CDRL1: SEQ ID. NO 4 CDRL2:
SEQ ID. NO 7
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CDRL3: SEQ ID. NO 6 9) An antibody or antigen

bi ndi ng fragnent thereof which specifically binds
wo giesafR1and 122 WO 2008/ 098917 PCT/ EP2008/ 05RGBEBP2008/051655

conprises a heavy chain variable region of SEQ ID.

C¢§§”§ and a light chain variable region of SEQ ID.
10) An antibody or antigen binding fragnent

t her eof whi ch specifically binds IG--1 Rand 5
1) conmni Fgisody dreanvigerc biading Yragmerty | tieeread gvhinh erfecifgedly bings IGF-1R

nli;ﬁbuw%%f sEGN D, §aRi br aidne PeReof GEILPEontdHs SEQ athRo acid
An anti body or antigen binding fragnent

S“?ﬁ@F%ﬁﬁ”WﬁF@ﬁHépeC|flcalIy bi nds 1 GF-1 R and
conpri ses a heavy chain variable region of SEQ ID.

2) NQ A;l'n%nffmJQy Br éd)ngéht blm begH'@ﬁt' &%r@né %%léﬂ'ﬂ 1 VJI'Qréﬂ'f thg'EQmo acid

or anti
skl RO ReNaD e 017 SBETHED & P1e, HaToia 0TS soipetghfom 7
an€enpri ses a heavy chain variable region domai n of SEQ
ID. NO 14 and a |light chain variable region donain
of SEQ ID NO 16. 15 13) An antlbod¥ or_ ant
3) bi ndPgtiFody ghegen hedingdraolsnascL e [org aéfaPW'eEﬁ'fh@% amino acid
redidabs df SRGAIMI NCE o el 1B,6hedr Me@\syibgtingioms seiriealb@ R t© @ avposition

of 1 15 and a |ight chain variable region
7anFK§E83t(gmo 1 16. 20 14) An anti body or antigen

bi ndi ng fragment conprising CDR s according to any one

4)of  palaaiitbBy dr drfigdh WMdinfgERY Y eftithdrédd BEcorin@i to aasrieatd bigims 1 to 3
h\%ﬁg]r e?ﬁan?l?}ocea?raoqltanng% bu?cp r¥g 9?9%391( fﬁh%l d?ﬁn ?ifs%sgoﬁ r(ﬁ mloge of the
follpwing seavarees C@HH&&SEQ(IQgN@yheh%@@% SEQ- P- Nib 3} @PRbHIRRR ID-

NP, B3t SEQeD. RO: NaHBtbRIZSSEQ)IDATOANt | body or anti gen
bi ndi ng fragnment according to any one of clainms 1 to

14 wherein the antibody is a humani sed or chinaeric
5) ant iAb@dijhody 67) antigeralrindingdtigment agpariingte dbimdiwhgrefn engrae tore of

the"’@@@g q{a‘}%etr@pléb@?i bPB&afdnt HelofMBadh Vdhart TORBSIAMiRY 1 BE2 amino
or antigen binding fragnent additionally

amBPHﬁﬁm ¥inate IGF-1 R 30 17) An antibody or antigen
blndlng fragnent according to any one of clains 1 to

ok 16 Avaha%n@ddp oF Qﬁ,g@mbm HadrWPEEcBRIMgAo CARSE BPEIaireY b urther
antib g%$55 Ing to claim17 wherein the
Coﬁ FWE&EVQ%bWEﬁ onstant region 35 of 1gG
i sotype. 19) An antibody according to claim18 wherein
7)t heAﬁrgn'tip&qyor'a%tig].;&eainding fragment according to claim 4 or claim 5 further
comprising CDR L2 qf SEQ. ID. NO: 7.

8) An antibody or antigen binding fragment according to any one of claims 1 to 7 further

comprising the following CDRs:

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
CDRL3: SEQ. ID. NO: 6

9) An antibody or antigen binding fragment thereof which specifically binds IGF-1R and
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20) An anti body according to any one of clains 1 to 19
conprising a constant domain 40 region such that the
w@pioslogsdy? has a reduced ADCC and/ or conpl enent PCT/EP2008/051655

activation or effector 123 WO 2008/098917
coRgJeEE%QQW&%%?amJ Hég?rtn b%'@é IbyNOzé%nd%llgﬁ@Ené?rPmele region
to any one lainms 1 to 19 conprising a
Ofﬁﬁ@dpeﬂodﬁnstant domai n or constant domain with an
aI ter ed gl ycosylation profile such that the anti body

108 o an?bo{?j? ?quggrﬁ E:ﬁ&ﬁ&ggﬂ%ﬁnﬁué%&s\ﬂmﬂ%@c@% ds IGF 1R and

emnen
cora@r@@s dinagyvtchaia ngrialeaedidn ISP NQ- 40 a7d ahat éhar'n Yar'i'éb'e feglon
of EBEQQDEND: 14 a Fab, Fab', F(ab')2, Fv, diabody,
triabody, tetrabody, m ni anti body, m ni body, i solated
VH or isolated VL. 10 23) An antibody according to any
11bne Aofanitcally 1ws artigembigdindiragaient femwot i segcificeligbreqst IGF-1R and
compisRs €ihBaylcRaiANriaBReeddn &ISEQT®D. Nd: 02 324 Mgt ehdih tdii@ble region

r antigen binding fragnment thereof is
°f§§% 'g @8 1f% at | east sone effector function for exanple

where it is capable of some ADCC or CDC function. 15
12)24) AR dnBSRYRE Batn Buﬁ@lﬁb%frégn@ﬁthek&a&}ﬁcfh%wﬁtaw binds IGF-1R and

ansduced ce i Sin
conpiPag B oM PAS EebE eRaPEE) Lara BP oA Tenebat pavle
regiardomages SEQPIOL NAutd. eot | de encodl ng a heavy chain of
an anti body or anti gen bi ndi ng fragmsnt according to

i nvention described herein and further conprise
13%1 p&”;ﬂ’?tﬁﬂdéBE ?’H'@%W%’&H frRpmen| ‘F"@’ﬁ?f N St‘?eﬂffca%b'g%t@%&gf”d
coidfyises adndvygbain lvanethlervggidr ofGHEN ID. T 0F ghdngglighbchadimevariable region
of 5EY 8Pt @R descri bed herein. 25) A reconbi nant
transforned, transfected or transduced host cell
conprising at |east one expression cassette, whereby
14 f iAhsdntigodp foe astigem biodiss &bdneent comyristig COR'padcyninglte aby dee of

claﬁ%cpgl L) r%ag? Dtéhtcéﬂé‘lh’\} r‘PJblearQ%@r%técQQrgM %a@%%%?@laims 9to 13

accor he 1 nventi
where§idhe Eié'éO‘HecF &énrtpeaRinding F"?ﬁ@‘?m @dﬁ‘pF‘P%ﬁ?s Prinale (&grfgnomolgus, Old

WM PioREsSi b Greh 8pE ot Buneonpri ses a  pol ynucl eot i de

encoding a |ight chain of an antibody or antigen

bi ndi ng fragnent according to the invention described
1Sher énrentipgly on artean kirding BRAMEPHPEFGrANG 18138 rAng £#f sfairey Aiten 14
whelinwhedribsuytiheh@edrliset 8r @ika¥iy attibedy. 30 27) A host cel |

according to claim26 wherein the cell is mamali an.

28) A host cell according to claim 27 wherein the cell
16) s GRENEPodNSD, anigen ey ding ramestiagesrdinghie oy s e icinofl to 15

whafRinamd 4iaeshy cR6RRESbIR@NG Paghledi dMitidndPbirds HimaBGEFIEN

17) An antibody or antigen binding fragment according to any one of claims 1 to 16

wherein the antibody comprises a constant region.

18) An antibody according to claim 17 wherein the antibody comprises a constant region

of 1gG isotype.
19) An antibody according to claim 18 wherein the antibody is IgG1.

20) An antibody according to any one of claims 1 to 19 comprising a constant domain

region such that the antibody has a reduced ADCC and/or complement activation or effector
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bi ndi ng fragnment thereof according to any one of
clains 1-22 which nmethod conprises the step of
w@eeiosiesony a host cell of any one of clains 24P@BEPIWO#051655
serum free culture nmedia. 30) A nethod according to
furGli @29 wherein said anti body is secreted by said
hos ell 40 into a culture nedia. 124 WO 2008/ 098917
PCT/ EP2008/ 051655 31) A nethod according to claim 30
21 Whengi dmtisaly @c@iﬂdlh&@dahyioﬁe fotieitimer1 uIsi dom@fsinga atutdteipsinstant

doggl?\/c??g%r%tag oma| %vqﬁ ag alter§<{ f}{,os?laf?o%t %f?le %Egg%tqlieo grﬁrboéyohas

contai ning
enpanaeefteetot iun@bnsidﬁﬁﬁsﬁnﬂ/pmww&wi asa“w@oran anti body or
antigen binding fragment thereof according to any
22D SR PSS AU Pl BERTARCELLD B BREFTAA Sieron v
fragerdriglprigbt bakd| EBPp3Bv. tdispedh diabagiyt hetrabmyt mirgantieefly. ffmtbody

isola- VHLE) issfhredAvTet hod of treating a human patient
afflicted with cancer which nethod conprises the step

of adm nistering a therapeutically effective anount of
23pn @ntantioatly agcording itgeny biendi figmsf i teg?eat antiger eifiing fragment

ac@f&&f Qi ¢ dne d?@hélrﬂ%r?fbeﬁji Wgerglh Qﬁem éﬁflbdé?%pgﬁﬁgteh Gbﬂ'ldﬁﬁg fragment
laim 32 15 A ne accord to cl ai

”“W?é [eeRakief %?@Fte%‘?{“euege‘é?rffw?c&?rb@r et 'Sccéi‘ﬂibé? of some
ADBE)or ADetittioh.accor di ng to claim 34 wherein the patient
is afflicted wwth prostate cancer. 37) Use of an
anti body or anti gen bi ndi ng fragnent ther eof accord %ast

24 A CPRRIEABHIHETOIDeE IMANTIT TR Y HENRRYIE ARY GP bc%‘Fp”a'”g o

oneredpresamentasbete, twhereby saiti neptessibn aasheteaseproes i soyrdeleotide
enc%%‘nﬁ %th%gvy Jh%ﬂrgf L#Snt%d%? aﬁt%@§ ‘oﬂhh? gad:hf\ent E&Q}ijatt@{hg invention

reast cancer, prostrate cancer,
de??&h‘tdéier%’l‘ a’?ﬁfé'l”tﬁ‘rﬁm%‘@“}s %PP‘EHF'P?}GS}‘?”‘Eﬂd'”aﬁt“P'@‘éHa'B Ph"&‘ﬂ g{oody
or fritiggimeEnding fregmeotf aca ¢iog Bithngintedti@ndesqribed beteing cl ai m 25
wherein the antibody neutralises the activity of 1G--1
R 125

25) A recombinant transformed, transfected or transduced host cell comprising at least
one expression cassette, whereby a first expression cassette comprises a polynucleotide
encoding a heavy chain of an antibody or antigen binding fragment according to the invention
described herein and further comprises a second expression cassette comprises a
polynucleotide encoding a light chain of an antibody or antigen binding fragment according to

the invention described herein.

26) A host cell according to claim 24 or claim 25 wherein the cell is eukaryotic.

27) A host cell according to claim 26 wherein the cell is mammalian.

28) A host cell according to claim 27 wherein the cell is CHO or NSO.

29) A method for the production of an antibody according to claims 1 to 21 or antigen
binding fragment thereof according to any one of claims 1-22 which method comprises the

step of culturing a host cell of any one of claims 24-28 in a serum- free cuiture media.

30) A method according to claim 29 wherein said antibody is secreted by said host cell

into a culture media.
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31) A method according to claim 30 wherein said antibody is further purified to at least

95% or greater (ege.g. 98% or greater) with respect to said antibody containing culture media.

32) A pharmaceutical composition comprising an antibody or antigen binding fragment

thereof according to any preceding claim and a pharmaceutically acceptable carrier.

33) A kit-of-parts comprising the composition according to claim 32 together with

instructions for use.

34) A method of treating a human patient afflicted with cancer which method comprises
the step of administering a therapeutically effective amount of an antibody or antigen binding

fragment thereof according to any preceding claim or composition of claim 32.

35) A method according to claim 34 wherein the patient is afflicted with breast cancer.

36) A method according to claim 34 wherein the patient is afflicted with prostate cancer.
37) Use of an antibody or antigen binding fragment thereof according to any preceding
claim 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.

38) An antibody or antigen binding fragment thereof according to any preceding claim

wherein the antibody neutralises the activity of IGF-1R.
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