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WD 2004/ 087756 PCT/ EP2004/ 003442 1 Anti bodi es agai nst
insulin-like growh factor | receptor and uses thereof

wab@4f8ES€ent i nvention relates to anti bodi es ap&Ei/EB1004/003442

human insulin-like growmh ¥actor | receptor (IG-I1R),
met hods for their production, pharnmaceutica
conpositions containing said anti bodi es, and uses
thereof. Human insulin-like growth factor | receptor

(I GF-ARdibddiesagdindthiAsulfPliRdrodih E-QEIMI re ggﬁ: AR ed Brefdd®

famly of transrrenbrane protein tyrosin nases
(LeRoith, D., et al., Endocrin. Rev. 16 (1995)

17Be 16 2&Sréﬁnﬁf81§gm&elaf58 Eo, arﬁl’boﬂie\s, aﬁfﬂs{ hulviin. 1r1-sl1f1§—h§§'gr0Wth
5
%’F to% ? ﬁ)ﬁﬁéto’f i If:?g@s ?(@Odi‘)h Si brglpggflu‘?tléglpoﬁé%m%a&eumal

tmmpdwutgamstonhalmng/md d@ibddiRsadsbudes thdseof.o | G- | |
however wth slightly lower affinity. 1G-IR

over expressi on pronotes the neoplastic 10
t Hamendnsdiorlde ssewiefactor dmeceptas (EGEAR SEGS 26V1 1de ADe22 attigen)

| ﬁ‘foﬁfg tbSthé BdlyY 8£ trh Asm&Mbiagp 3)?$tefrf g@&flﬁ)é' Hﬁ%ﬁe@ NLO%koith, D., et

f
B EPRHAN B0 S RgaTIcd: Fsbhiaint drt-c sl el Mehkifopel 57

0@88%) 109@&0?86§GEJR Qﬁ%@d IGE-1Cefith. hi‘@' a g;@@' inittfes the
ti bodi es. a
VPR RlorHR sROpEo SRE0isa it MeS FE e hinsk P Gy however
1‘81thoshghli§a| ]romntafﬁmmr I6F{IBC toseriexpressiaro prothoites hes Mmeoplastic
1) . .
15 %@gn’sggtc ndnd q&ae& ’?thfg’gd%ag e 1Rk javolyed in
(@@b@)aniz%arg@rmaus@opf aoells  and s ghergfore 4 museful. taggatclm the
1@e1veﬂ)%ﬁﬁﬁi oﬂt.]fl'eila@eu@& 8k for the trgzsﬁfneﬁ{ of caﬁ'c&c@%s, T.E., et al.,

165 2-218; Prigent,
sb%f"ﬂ@hsqfa 57 (2451105058 )" 20 265 (1990) 9970- 9977:
Li, et al., Cancer |nmunol. |nmunother. 49

B‘g O‘h‘}dle%“%s%& B el kngtingp The Yot oL MR Sr AR igpestiated

Kfocheueqntaumor gffedBi inl vitrClaadnin 2ived (B&OHL B., 611 &lih6 Tahcer Res. 7

3‘22 i 6§79%t sebiangl: KBk, EHER GRRTTLAR)o0m) 206-307
IUQ

- &6 al.1lo8d) (nger- K A200%) ] GBrumeti A et ahi Biochem.
vs. R6s. Ch&dun. 41%@ 45%312 E@S’lP}EgenRSA @ctal a]‘ Bigl. Chem. 265
a.

1§§$1> %%70399723@ Piont b1y

R munm Im@u@otheét 4%(2000) 243-

AL uPy b, Ay, 2 @552) Qo ysc el 26"

(hiehChess, 2(6IQ8%2)658‘15~65%6, Sodsy A, el OProathtiRAtH]. Sci. USA
Rely 1989)952(1?? *BQE]F,%S BliefR. fwﬂ%@i Botiiiel 11§@/§7§266'9¥8th Taylor, R.
et al, Biochem. J. 242 (1987) 123-129; Soos, M.A., et al., Biochem. J. 235 (1986)
199-208; Li, S.L., et al., Biochem. Biophys. Res. Commun. 196 (1993) 92-98;
Delafontaine, P., et al., J. Mol. Cell. Cardiol. 26 (1994) 1659-1673; Kull, F.C. Jr., et
al. J. Biol. Chem. 258 (1983) 6561-6566; Morgan, D.O., and Roth, R.A.,
Biochemistry 25 (1986) 1364-1371; Forsayeth, J.R., et al., Proc. Natl. Acad. Sci. USA
84 (1987) 3448-3451; Schaefer, E.M., et al., J. Biol. Chem. 265 (1990) 13248-13253;
Gustafson, T.A., and Rutter, W.]., J. Biol. Chem. 265 (1990) 18663-18667; Hoyne,
P.A., et al., FEBS Lett. 469 (2000) 57-60; Tulloch, P.A., et al., J. Struct. Biol. 125
(1999) 11-18; Rohlik, Q.T., et al., Biochem. Biophys. Res. Comm. 149 (1987) 276-
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84 (1987) 3448-3451; Schaefer, EEM, et al., J. Biol.
Chem 265 (1990) 13248-13253; 30 Gustafson, T.A , and

wOoRok@87756N J., J. Biol. Chem 265 (1990) 18663PABEB20N4/003442

Hoyne, P.A., et al., FEBS Lett. 469 (2000) 57-60;

Tull och, P.A, et al., J. Styuct. Biol. 125 (1999)
11-18; Rohlik, QT., et al., Biochem Biophys. Res.

Conm 149 (1987) 276 WO 2004/ 087756 PCT/ EP2004/ 003442
28; 284 Kadbik, Kal etl.cCardcer Ret. 5l (1994)&‘533&F55|§@§Ad§:ﬂs,('ﬂgﬂ46t al.,

T T Y SR T e

§71998) Kab#i-Iswensokanl.eet ale\Maeiamhna Res. ,8 (299811389-397; Li, S.L., et

&lﬁlﬁegﬁrﬁﬁﬁn?lshﬁmmnote% é}éo) %%30%?) %t@é saégamst IgF-IR

aistalygodiiseribeslgai mlot of qnmlbéu:@lcmsmgd Asiepgd Sal.i ot &, Breast

b@ﬁceisfm et dilent2id] 1'99?)t10‘10ﬁ)6 %&Haﬂ?’ b eagf, Mel.lCanc&l Ther. 1
&92 reast Cancer Res. Treat nent 2(1992) 101- 106;

J., et al., MIl. Cancer Ther. 1 (2002)
1349 1353 In parti cul ar t he nonocl onal anti body

oot keSS PR, it IR £9E8 s st DBy wca i

ﬁt@dlﬂv%gatlmobfa!stedylngd% HeaaebatedcproaﬁsesamcérIGF -1 mediated
B

%gﬁ?sl%lg%%s ffj 2@%@4 ﬁ@ ect%lrér%rgbnetdﬁjﬁ(ull £, C ﬁqilﬂl @g;@m 258

Ph98P1 ééﬁl@ﬁ@ﬁ Havﬁxebeeﬁntlmb rbeed hedred @uwntaﬁwtlh dave been

pIMeBEd dadiing %ﬂmhe Emge@ﬁ@hlaﬁd%&apéutﬁlu?@of amaeia&egara Qo its
Its antl and t.0 ether

e%tgg}(gte ctnagm gncg{j)cgﬁthgg gm'&tl& gergﬁﬂlc\g as Igloxorublcm and
Vinofistirsl oS is alrﬁ{srmen@neubnﬂemﬁbmbﬁwmhl is hlﬁﬂWIbﬂﬁiylhlblt IGE-I
¥>\h| eh tcf I(%E?%g{o? bldjrtlhl IIEiFIn b1nd1 t$ Ié@%l 1%9 %s% there exist
vter eln@bbdltes (eg.hle7ar1t1,| Bddi @sal( eC;g)cer Immuridl, Irsmunother. 49

faog) SANGEH. WATPH Bfibic E@ﬁgf‘ggﬁﬁog 1o G- ﬁ@%g)% 8t ﬁ%%)n IGF-1
bingking. céqummermﬁ stae of Hheadny Oéﬁnthﬁdlei %ndethsfr Rrﬁeerélﬁ% and

eﬁaraabﬂlmﬁihﬁae@ﬁsed BeI AddMHPEES ie€al. 2081, Mol. Life Sci. 57 (2000)
gf_raqr% eristics is described by Adams, T.E., et al.

Life Sci. 57 (2000) 20 1050-1063. Mbst of
t he antlbodi es described in the state of the art are

%os'fm%lﬁg ortib%ld%egt gs%}rge&ihettfé%) ?tg{encgftt%lrel glrtf BT olf V}Zﬁ origin. Such

amlvcabgs as, astiuwelhkpewn énthe skite btite drtimiok esefdl foe ﬂmhmw of
h tﬁﬁ{s' %ﬁfxb@cnfu?{ el gmlti%ﬁg qiﬂF'chlr%ﬁz%go Hrt llﬁﬁﬁgmzatlon

human ant | Ies_are Clear erre

Bn&qdap;e @hqse w‘e@éﬁnﬂ@ma@ m@voereéaar%h@r%bprqf@rﬁ%ﬂnas therapeutlc
BAOtEH the trthimEn et hidasgh @atidits. MBhlankh@BBdied are well-known in

the state of the art (van Dijk, M.A., and van de Winke], J.G., Curr. Opin.
Pharmacol. 5 (2001) 368-374). Based on such technology, human antibodies
against a great variety of targets can be produced. Examples of human antibodies
against IGF-IR are described in WO 02/053596.

However, there is still a need for antibodies against IGF-IR with convincing benefits
for patients in need of antitumor therapy. The relevant benefit for the patient is, in
simple terms, reduction in tumor growth and a significant prolongation of time to

progression caused by the treatment with the antitumorigenic agent.
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the state of the art (van Dijk, MA. , and van de
Wnkel, J.G, Curr. OQpin. Pharmacol. 5 (2001)

W@oR48F456 Based on such technol ogy, human ant PGDEP294/003442

agai nst a great variety of targets can be produced.

Exanpl es of human anti bodi es ; against IGF-IR are

descri bed in WD 02/053596. 30 However, there is still

a need for antibodies against IG--1R wi th convincing
b&ififtinaiof the InR@kibgNt S i N need of antitunor therapy.

The rel evant benefit for -the patient is, in sinple
ternms, reduction in tunor growh and a significant

pFlod mng&iomefbmlﬁndes aR aﬁtﬂ)od?f&ﬂdlﬁg% RHF-‘IR%&&%IQMtﬁ@Qhe binding

ST OE AL b B A, s A8 R by i g1 isotype

| angdeshioivs a rTtie of friebition of MndﬁgsofdGFMI TIGFdIR i theiinlgibition
t<5¥ Hn%n% Bf ?@F‘ H EH“I(LEF fR 891 5'?8 3ti dz{hqi 1?1?Hce;§ ce]![ gga ?Eg%a%/r more

R characterize
i %‘? bpla B’(SP%%‘QP;P& éGFéRdeBWm eclls aftero24ol1iourn b dearicemtration of

tdarl AHtpdd gfp(ﬁoﬂﬂ%ylArggCIGF IRto the inhibition 5 of
binding of I1G--11 to IG--IR of 1:3 to 3:1 and induces

cell death of 20% or nore cells of a preparation of
| Gl ddiex proesding gocﬂieldﬁlvalﬁtﬁ(g{ sBéWhpéii%egtsa&)rgpatEnts in need of
sai n
SHPREANE TR b AT TR 3 00 B ARE S, soitian
frrelopgetiem pfj:,the rt1m@t£dpm’gressmm i Theramtibblies aq:mrchngi t@thevhdation
NS Gelvoim dohvi mr 9]%8%41@%@1%?% bc'éngﬁjc forcaalﬁ}alt%leng‘guffermg from a

achol ongatl on o ogr es
5850 dpsesiatedc mﬂ& py dnreegumw ﬁ-‘imahﬂwel tavormdisease. The

| BB lieY AcEraRR! { 8% RRbifidi0aR bRpr&kdrizel q{y ﬁlepeﬁ;dvgrﬂtzntloned
suf fer. ngI%r oma ..disea a}ssom ated wt
d’ngﬁrﬁ‘F%t ) PTeRSItES 419 ﬁleae PN BIPe séafe@clﬁqmldmg to IGF-IR,
anhibivotj the bawdiag df IGF fgnﬂ AEFIINYEeIGF-OR adtie abo_vement;lgﬁed ratio,
e_abo rties e
%ﬁ{;)ggo(}t Ig e%%sg)r%g)% Her eafvglrge\f%g%égf%ﬁf’? 1‘%%@%&% ¢ bi ndi ng

to G- 1R, 15 inhibiting the blndlng of 1G~-1 and

Ir%fe{a!bbt n bR @ BE o@@@yc% ﬁ{nlt%n mﬁ’& 2. death
i sotype, and havi ng Al
mfe?iﬂe(? 8B I0yore;] ¢ &aﬁamrmratmeoa}@‘ﬁ%mgesang el afger toh at an

taneibbay edtideARaticHIHCIB0O @M by dgrt.h  of 20%or nore cells

of a preparation of |G- I& expreSS| ng cells after 4 h
at an antibody concentration of 100 nM by CDC. 20
Prefeeabdih lay a cahcmtranbn aft50aiM ahe aftitfdietMcthdimnto e dlh\%‘htlon

%g‘%%gg%l?lgﬁg ﬁt r ansal ucflfg%%%%g?#"@%opﬁf ﬁp tlgr%l;urﬁ%rl Gells-

The invention also comprises antibody encoding nucleic acids. The encoded

polypeptides are capable of assembling together with the respective other antibody
chain defined below:

- an antibody heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2 (aa 50-
66) and CDR3 (aa 98-108) of SEQ ID NO:1, wherein amino acid 31 can be
asparagine or serine, amino acid 66 can be glycine or deleted, and amino acid

104 can be glutamic acid or aspartic acid;
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The invention al so conprises anti body encodi ng nucl eic
aci ds. The encoded pol ypeptides are capable of

W@ s®enki7scig t oget her with the respective ot herPGmEPmdgt)st

chain defined below 25 - an antibody heavy chain
conprising as CDRs CDRl (aa 81-35), CDR2 (aa 50- 66)

and CDR3 (aa 98-108) of SEQ ID NGO 1, wherein anm no

acid 31 can be asparagine or serine, amno acid 66
canmmbgntiodyi %t Qihatﬂlehﬁhplﬁ’smg’:lﬁd GDRNCDRY (ha 1934 oamalt-34),

Bt RS e bosand CO s ) e sERABGe Wk amino acid o6

c onganibeipnoliresor@iReicERRInd aminb:cRUOrands: then@ldlanine©DERleted.
(aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO 2, wherein
amno acid 96 can_be proline or isoleucine, and am no

abE pradgrekhDBe a{ﬂ{éhypﬁlfﬁr{ﬂﬁ 31-3p). §dPRR2 (g 50555} 19d CDR3 (aa 98-
ROSf &f SEQ I@@ﬁ@ 1ar‘ﬁ1e@&)1 RS {33 lcai’l@e a 1ﬁéi@r serine and

50 65) of SEQ el

AARACKET O G e Jén%@fbi?ra PRtio D) andCORH e 24

a@),@MaEGO—%ﬁaMMN(@a&@J%) of SEHaNd:2c aci d, and

(b) CDR1 (aa 24- 34), CDR2 (aa 50-56) and CDR3 (aa

89-97) of SEQ ID NG 2. CDR nunbering and definition is
e’xumb:érmgcmnctildeijnttmnRabpteferEd eemedipggto Kubat, E. (see e.g.

i‘%ﬁﬂ%‘? g Fuchri NE2s (ARPERLEEE, °C Codes o

pol ypepti de mhlch is either a heavy chain consisting

g’frrﬁfﬁrgﬁgg :tlﬁ,bhﬁcl&@ %(t)ﬂn%r(cgﬁaseﬁpo% Ghtide WEich is WBELCh heavy chain
r i ni ne

qenttEg Qf@p‘ﬁ’F‘é leresion (LED A SELD 5 &e‘?ﬁlb%‘é‘? anﬁ‘PQt"Fﬁ? a) 30

dendtyd e&dine oﬁfa@glﬁ&elaé edeirss aspasdginec oﬁtseﬁln@ raa 94 denotes

%L él Al Ccﬁ}c; Is?%%%n ag |18§tde%(g[gﬁ ﬁspa'}hgﬁ?& %r '?ancgc'%c? LAl of a

\nariaafileavyr dgiroepnsib} regionSERE D NO: 2, V\,her ein as 96

in@ Qttlfg'tﬁt @fuﬂh 'cgﬁsi&%ﬁtoa! ﬁlfﬁblgeregﬂﬁ 99 of §EQtIBSN@r23 IvJH%?em aa

4(? rgl nl he or ySI ne,
f@ @etﬁétmhwqr risolgrpcing paj HY dmpta%mm@ed@nélﬂlé%mn% aa 103

@EH&@E fgimak d)rqusngé Lhtaamélcde@l%t% vaﬁﬁ@‘ 0@ flergifd! AR ah 1105tdenotes
Siee s S 9t Giromio gy Sha Ry B b o bfes egiRn (GL
chineric antibody (human constant chain), a humani zed
aIr}]ltei akfl?%%d)g rllsd p?e%g Bllyaal llﬁ/orfc))cf%nalr r?c lyody anl'élu TRqahd on, a Odé@umerlc
antibody (human constant chain), a humanized antibody and especially preferably
a human antibody.

The antibody binds to IGF-IR human (EC 2.7.1.112, SwissProt P08069) in
competition to the antibodies characterized by the wvariable chains of
SEQ ID NOS:1-6.

The antibody is further characterized by an affinity of 10° M (Kp) or less,
preferably of about 10°® to 10™ M.

Preferably, the invention provides antibodies comprising as complementarity

determining regions (CDRs) having the following sequences:
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The anti body binds to I G--IR human (EC 2.7.1.112,
Swi ssProt P08069) in 25 conpetition to the anti bodies

w@hb@nag1es i zed by the variable chains of SEQ PCI/EP2004/003442

NCS: 1-6. The antibody is further characterized by an
affinity of 10-8 M (KD) or Igss, preferably of about
10-8 to 10-11 M Preferably, the invention provides
anti bodi es conprising as conplenentarity 30

e mdoRp by B‘%ﬂ%“%&%‘g@% Gl S3)CDRS (aa 30-
oo oS G GRETAE Oa 105E 6 ST ORL ehreitcming agd Acan be

31-a3paraginbB2 sérri, 26hin® 6id BBa6DR(dhiee 8B8ddEBY, afd Hhfo acid
I D NO 1, mq%rei.n am no achd Bé, can be asparagi ne or

ser iUA&an BRI PHYSE 258G ycine or del eted, and
aniawamiiody lighd cbain denplivnges CRRY EDR1 Gepki-34 or zei t-34)
s . td-ody i o s .
(0B B 40P ens 083 GOSN URELINIORS yHoin i acid 6
89-@8 be prolSRQriPINOITE, anhamuiopacithfhernds Rhegplalapmg oy dleleted.
proline or isoleucine, and am no acid 98 can be

henyl al ani ne or del eted.. The |nvention, t herefore .
dBHYeatan IOk SNREED A P B PRy Offtitg Tapcleic acid
8€lbdled SOhE qiefe@bdveqmrtthmeatgwep rendistimesf GH®1p CDR2, CDR3 of

onsi sti.n , f..10 he chay .

S0 BB RS2 BB U iR o B iy
acoodidp ngtiedntdmtionnvent i on. Preferably, the invention

conprises an antibody characterized by a heavy chain

consisting of a variable region (VH). of SEQ 1D N% 1, )
Wheferably, slrd inyenidon) compyisgpan aatibedys chagagterized by a heavy chain

iR Bpriabledesioh SHUFWIMA®!, Whérkieamid® 244 (aa) 30
ggﬁ%étugs%%lg hirst iédi%e gy}?yir 0osi ne and.as 1r04.cfgn t (22)

0
lepaliet &2 PB BFTBIey PArac SRRNER SHRFERC &7 MG h A FOtes
GH@idimeConsieoie fid)aoN04 Aehotednspattid agthtor ghatamic acid, and of a

mnsi ti\z}ghof a Vﬁar%aebli(? {)(ﬁ_gjﬁon (VL) of SEQ ID NC 2,
B TR B BERGt €$'Pr or'ifie or i sol eucine, as 100
cedat lesht phaihicnesistingydfie variably, region1(¥3) of SEQIESNEXYiwlienen aa

?6 Ji%ﬁ%itgg%oﬁﬁe 104 A8RHQhES1aY #hd REn Qs pRAIfdeNS: 8RRarRfel @R 103
enot es aspartic aci d orqog%sut amc acid, a

. of a
hig:ng‘ws largimige mdyﬂn@oaqu%%fle i Y.ﬁllmf O leucing, éng BAsk03genotes
r88drAP 8cil OP ¥uiiniEladids PRPb R Bithabliglti ch@ina@stai€region (CL).
therefore preferably of human g3 type.

The constant regions provide Clq complement binding and are therefore

preferably of human IgGl1 type.

The combinations

aa 30 Arg, aa 31 Asn, aa 94 Tyr and aa 104 Asp (antibody 1A) or
aa 30 Arg, aa 31 Ser, aa 94 Tyr and aa 104 Asp (antibody 8) or
aa 30 Ser, aa 31 Asn, aa 94 His and aa 104 Glu (antibody 23)

in the heavy chain are preferred.

The combinations

aa 96 Pro, aa 100 Pro, aa 103 Lys, aa 104 Val and aa 105 Asp (antibody 1A and 8),
aa 96 Ile, aa 100 Gln, aa 103 Arg, aa 104 Leu and aa 105 Glu (antibody 23)

in the light chain are especially preferred.
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The conbinations 25 as 30 Arg, as 31 Asn, as 94 Tyr
and as 104 Asp (antibody 1A) or as 30 Arg, as 31 Ser,

wW@2009487Ty¢ and as 104 Asp (antibody 8) or as BOI/BR2004/003442

as 31 Asn, as 94 Hs and as 104 Au (antibody 23) in
the heavy chain are preferreds_ 30 The conbinations as
96 Pro, as 100 Pro, as 103 Lys, as 104 Val and as 105
Asp (antibody 1A and 8), as 96 Ile, as 100 dn, as

1TBe Alirgbmaﬁoﬂ 24130.8tf, 8081 Asn, kd D4 Gy , a&ﬁrﬂi‘é'lb@% %?’ahe'H'éavy chain
WO

t he cha e e ciall f

6‘611 30%%@6 PO BB dgsaa b’ @?arrrfgaacl&%‘}saa@ tlighy chain is
3&pArigly msfeBtdAsn, as 94 Tyr, and as 104 Asp in the

heavy chain and as 96 Pro, as 100 Pro, as 103 Lys, as

104 Val and as 105 Asp in the light chain is
e“éb%@nabvciy preetding éd . th¥Heventionb onhysidecabdy @lrd)igngalest He time to

PrOBRsiON it Pél‘éi'aﬁlfsie?igg Mtual R qggt;e?ssltntéaﬁirﬂa 'g%n f/vﬂh vehicle treated

nt xeno

sion.in relev
%ﬂi%& X angfediicen turaen gpwth. rT@&taéabOé)mnhﬂn@ thabindegyfd &F-1 and
t IGTOIT tgTGBLIR. in Witeo amd indadly, Fgr&@fa‘Blyt i abBEt eﬁ‘l &Hiapﬂlaﬁfler for IGE-

G-Il to IG-IRin vitro and in viv
pré?fggpﬂy in about an equal manner for |1G-- | and
IGF-11. The antibody is further characterized by the

to uc

amf bl %ﬁﬂ% g A e APt Ry BREHECES sl e o
i 1 ueEeADéﬁcan ferahle rtpﬂmd tomplesrenp compdeat ey drdiotweinduce
cebl. | i nes which produce such antagonistic nonocl ona

anti bodi es according to the invention. The preferred
hybri doma cell lines according to the invention,

QIG:-lﬁFérltﬂthE@rthel'5 ﬁb@a@ Ih gﬁa&ﬁq? beady lﬂaésé Sgeﬁlcﬂ g%du%% such
ant |
r@of ﬁgg ﬁﬁ%ar\’éggg’(eéﬁ‘ﬁoﬁé}% tag %@ﬂe@posu t ed

wi th Deut sche Sanm ung von M kroorgani smen and

Zﬁ{el o}éf@%e?%ﬁqﬁg%gglt (claﬂ{%%jieac%gr ing )L</ci @gci‘%l_zéltllqamg}%lgﬁeHuMab
| GJOBSM Awtibpgg Ag é\bolA 20@3 1A9) GFGH-RR>HIWMMBb Tlone 22 Fantibody

DS) ML<BSBIRIOHAK12808Bne 8 (antibody 8) were deposited with Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ), Germany:

Cell line Deposition No. Date of Deposit
<IGE-1R> HUMAB Clone la DSM ACC 2586 10.04.2003
<IGE-1R> HUMAB Clone 23 DSM ACC 2588 10.04.2003
<IGF-1R>HUMAB-Clone 8 DSM ACC 2589 24.04.2003

The antibodies obtainable from said cell lines are preferred embodiments of the
invention.

The invention further provides nucleic acids encoding such antibodies, expression

vectors containing said nucleic acids, and host cells for the recombinant production
of such antibodies.

The invention further provides methods for the recombinant production of such
antibodies.
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<| G- 1R> HUMAB- Cl one 8 DSM ACC 2589 24.04.2003 The
anti bodi es obtainable fromsaid cell |ines are

w@e@iest’edl enbodi ments of the 20 invention. TPEI/EP2004/003442

i nvention further provides nucleic acids encodi ng such
anti bodi es, expression vectfrs containing said

nucl ei ¢ acids, and host cells for the reconbi nant
production of such antibodies. The invention further
PheViRatigRt Radserf Prodih® MEARSEN NRAt tiRi@EICédnost, Otomprising
s¥%h_ 25 antlbodlegi WO 5004/087756 PCT/ P2%$4/ 03442 d
agmiigiering ihe PRET diagRatediss BoYine Sawet Ot "EHS TR e
6886 QhtitAePhcdpy an afbitive siherin @f tao antqgahistntantibody against

i osed .as haying canc t i ' .
e g e
ahammntcagiel stompaaitionb odyalteyedtiysky in @mbh}@i@@owﬁhng qyeptoxic
.ttxlggtnll%)\f §ﬁ$ﬂ R adibBRrA RO 5RY a%.%t 8¢ ngﬁtﬁhg fRdeqtl one,
in a phar maceuti1 cal® conposition, or alternatively in
conmbination with a cytotoxic treatnment such as

MR N RBOA TN tREr Rniised ke 898N hn@ody det@diniOto the invention
t hereof. The invention further conprises the use of an.
0¥t FGEy trg%tggﬁnaiaﬁa tlpB t}P% élla}nﬁgaéfﬂrp a Pg?r%a;fﬁlétéﬁﬁ? composition
ht@aditgnd tha thvestion. e addiioha dielineertfonacquprisen e engthedlfor the
co sitio ccording :to the.i B . .11 0on,
SERR o0 s RSB L TR A

manuf acture of a pharmaceuti cal conposition according

Elglet DSehtiif @Ltuitﬁé}' c&ﬁ%ﬁ»e@ VE Bhhfa debifiédl &onGRIFRIONS ESnt@ining an

armaceut| cal conposition contal ning an . antibody
astbedil AgroréingHe theviarention Withha @hpﬁa%q?%e@m Q‘%ﬁl‘fﬁ amount,
QptieRiliyRgaBBLHAth a WFdr QRA)dr Yant LAg@lahie sl for ghdfshin@lation of
andﬁq&eq@ agjuvant.%ieful for the fornmul ati on of
AREPRYET 0L PRETMISAUNGHBRIAPSal  pur poses. 15 The
i nvention further provides a pharnaceutica

nposi tion. ¢ [1Sk .ant w ..

DAL EREE Pl oo BO AR mpriig schan
ambibodyrent 2 phremaptigicaliic egedptatile comisilni ene rugbasment, the
!ﬂl’ﬁhﬂg@eqtikél c@-ﬂw@gi{ibﬁ Iy Ye iHBRI PG L2 QE oRinhnufadtdfe or kit.
I'nventi on fturthe

r conprises a vector containing a
nucl ei c acid according to the invention, capable of

epriRFS o0 fBAher fHithidesa REdt6r dohtanig@kalckid 4did 8tcording to the
eukaryotlc 0 Eost cell ... The.i.nventi on fqgth%r uk i
08 S5l Bk ERyEITE B BUer yorl i hetpiaific or eukaryotic
dwspeellsi ng a

The invention further comprises a prokaryotic or eukaryotic host cell comprising a

vector according to the invention.

The invention further comprises a method for the production of a recombinant
human antibody according to the invention, characterized by expressing a nucleic
acid according to the invention in a prokaryotic or eukaryotic host cell and
recovering said antibody from said cell. The invention further comprises the

antibody obtainable by such a recombinant method.
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vector according to the invention. The invention
further conprises a nethod for the production of a

w0 e@ekizp@nt  human anti body accordi ng to t he PCT/EP2004/003442

invention, characterized by expressing a nucleic 25
acid accordlng to the inventjon in a prokaryotic or
eukaryotic host cell and recovering said anti body from
said cell. The invention further conprises the

/ @%R%;ﬁ&&h a reconbi nant net hod. WO

5 ' 442 -8- Detailed
Descrlpt|on of the Invention The term "anti body"

ng %‘f‘%ﬁ%@ﬁ)cﬁh %né’é?cﬁ tﬁ@ff&ffﬁ)u@ fforaiy dfadbedies ineludihigtot not

wh b
peingntimiisd Fmﬁﬁ%olsnﬁl? ofés a%“ﬁﬁﬁ%utn? Odllﬁf‘rt ‘%m: ggg‘é%o ies,
ﬂﬁﬁﬁhiz@@ éﬁfcﬂﬁﬂ@sne@d egl%naﬂiktaﬂtboehmeemi laptifodiss tdselong as the
5 aera g%%{c:?ztai)grt c%%rr&anyéefortﬁg ﬁlq;eﬁﬁ&g afeq'e{aﬂ?e i nvention

agnen conprise a portion
of a full length antibody, generally at |least the

Hﬂgocgr {?@génrﬂg S Bﬂ{g%is PQ{;uotnrkﬁ aV@ll le%l%ﬂ?aﬂtﬁﬂid? Noenerally at least

ereo

ra t
dhamgeesbmémggmén@wﬁh%mrp%&dgﬁgr%nﬁms%égxamﬁes of antibody
fﬁglg@ﬁfscmklﬂae dﬁ'ﬁgdlem%iﬂglesélﬁ@m hh@badyt inblediles 11fnmlmmiox1ns, and

t1 bod
o L aient ) er ol ot
ffh@nﬁhﬁs;%lﬁﬁpﬂéSeSﬁngls chiingpolftpeptities lnavungathﬁ ghab@qtqzrgtlazb pga VH
asse 0
T T e
tbmgdahglem IGF{1R, mam«sllmhtang] alplg te ass{emb&q tagatiier athj 3Kl chain to a
ﬂ%&[ﬁl B&%&ﬁtblﬁngﬂﬁ gtaa{ee byd H{écgéﬂydprBGidI@hE 'I'pﬁﬂ%ﬂy)bf@ﬁmbltmg

I ng I'n to IG--1R
1bebmmhngﬁ&aﬁPﬂk %0 dRconpri ses such fragnents

whi ch per se are not able to provi de effector

ml 3}9 gegxgpxaﬁs ngcgo{gﬁtgs Sﬁﬁ%\éh?ﬁagﬂleg t\ghln% é;elo . b2 Bt able to
gﬁﬂbﬂd@ edfewtot Huagipnse fADK® Cird)i bﬂdyrovniﬁn@nsaf\mmon in a manner
onual

he terr b
ettt P B R SR ShRii A offropriate antibody
r@ﬁm@ntdogmmM@paratlon of antlbody mol ecul es of a
skngle anlnolacid conposition. Accordingly, the term
uman nonocl onal antlbody refers i bodi e "
dTkgteays ngoacspagl atboAY| ¢y I%w&? qqaf: ?‘E’gfb‘%ﬂg{ WRP&@‘@“ as used
Vl"i’errhﬁbk&elaw &£ @a@&ﬁon o€ Gintibsdyl ahbleatled oém Bingkn amino acid

|
gcompospueon rrjgmcorc%nolb5’I Iti'le terenqu%rl]l%?asn monoc[]onal antibody" refers to
antibodies displaying a single binding specificity which have variable and constant

regions derived from human germline immunoglobulin sequences. In one
embodiment, the human monoclonal antibodies are produced by a hybridoma
which includes a B cell obtained from a transgenic non-human animal, e.g. a
transgenic mouse, having a genome comprising a human heavy chain transgene

and a light human chain transgene fused to an immortalized cell.

The term "chimeric antibody" refers to a monoclonal antibody comprising a
variable region, i.e., binding region, from one source or species and at least a
portion of a constant region derived from a different source or species, usually
prepared by recombinant DNA techniques. Chimeric antibodies comprising a
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enbodi nent, the human npnocl onal anti bodi es are
produced by a hybridoma 25 which includes a B cel

W@bioalsmsss f rom a transgeni ¢ non- human ani mal , BCEPZ04/003442

transgeni ¢ nouse, having a genonme conprising a human
heavy chain transgene and alight human chain

transgene fused to an imortalized cell. The term
“chimeric antibody" refers to a nonocl onal anti body
mﬂmeiva'naige aegimaamab lhenfaggioastant reglo,n dpt eefieniglly pesf@ned. Such

d
bR PuSon PR 87 pEiest B prlranl B8pkE00utn
gﬁ-’nes pecipising MR jegpreaparcecdiyg rmevonbiinamendgibulin variable

2‘%%“# %‘775}6%% EPE%O%Q) bR %0 SRR, Msant regions.
daran of achimesia ke lgﬁtem@@p@weérbar i@e eseat igvention are

ﬂ{o@é 81 WRkh tBElRss Mbﬂ@dshﬁ%@erﬁﬁbﬁﬁfeﬂ%r%ﬁﬁﬁé&q}&ﬁ B4t the

tegg’ﬁ r%%ghbcl\{& EX resse,dgm g%ﬁul I rre%%grfégflgﬁtﬂwﬁqhed

umﬁlicﬁlbésé Meélgidsnfor apebdidbifig selgnetit Sarftib@di& n@vbl&ﬁ%nvenﬂonal

t ant 0
AR DA Rt gl e Rty PRl WLERGPh in he
Peev et iMorriaom S.k.hetsd., Pnom\madhAtetdeS@l uss %r(lgﬁﬂdcﬁSQL;éSSS Us
P§§n9ﬁ8 5@@gggg gQOgE@pged fromthat of the
orlglna ant’] y. Such ™chimeric" antibodies are al so
referred to as "class-switched antibodies.” Methods

TRE t@rhaD dahtz&hhdds" erkisheditboliiey h Wehi€lP Biye RheWatk or

[ econbi nant, and. géne tr, n tech es now,
TP RH O AR B Ging TP SEEDRG Hgve Dogh iRp LB KEgmprise the
é)IDRabf an RemgundgidbulinAcfidifeednt spSAfify sl 9&@)&1@85&)- 3D 5f the
% ené:> %r%ﬂé glg?ulgl ég g%rre ge@ %bgdlz 0e4’t 2a44ur1-1|;|g SE s cﬁ%aﬁtehd into

umanil ze ers to an res In
thealmamew dckaegion ob nrdmmgn amtibiady td eptraramz then glumygnz;dsantlbody "

QQDB% I?{?ééﬁnﬁﬁﬁrl nptddlf N%ﬂlt@%f?ﬁ% 583508 an%uggr MS et
erenﬂégﬁ)em ICIt as conpared t

ﬁlhaNathe %%(1%5}356%1%?0 i Yartiedepho Braferred PRﬁ CﬁF’@ﬁEﬁqdeH) those

ﬁdﬁ?é&@h tsequ’énf@ér iea@glffi?ﬁg ithe Qh8EéR0ndtel Gbov&or chimeric and
a Wor |on of human ant1 body to prepare the
P? fqeﬁody See, e.g., Riechmann, L., et

al ., Nature 332 (1988) 323-327; and hbuberger MS.,

She t@[]m "'g&%%ﬁsa%tl%% 4y( 19 ﬁ%@&l %1%%711%78 1nE %rdE& Ctgl gr u¥le antibodies

refe represen
g@\quuenaélsahlec@gdu z¢qmgtanhe regienisg ederivedt e@omboh@mﬁmr germline
GRIRLLIGLAINY seridnbis! AE LLAMAL Helly GR %S}é eﬂ??ol Qfepi’ved from

"hunman®ant 1 body"”, as used_herein, 1s Int
gerallingeseqhendsolPetl (GenBank M99682) and the Varlable hght chain is

preferably derived from germline sequence L15 (GenBank K01323). The constant

regions of the antibody are constant regions of human IgG1 type. Such regions can
be allotypic and are described by, e.g., Johnson, G., and Wu, T.T., Nucleic Acids
Res. 28 (2000) 214-218 and the databases referenced therein and are useful as long
as the properties of induction of ADCC and preferably CDC according to the
invention are retained.

The term "recombinant human antibody", as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant

means, such as antibodies isolated from a host cell such as a NSO or CHO cell or
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i's 1 ntende I ncl ude m)ecLeJL{esan

havi ng vari abl e and constant regions derived from
human gernl i ne immunogl obulin sequences. The vari abl e

wheanpshai n i s preferably derived from gern PCEEP2004/003442

sequence DP-61 (GenBank MP9682) and the variable |ight
chainis 25 preferably derivgd fromgernline sequence
L15 (GenBank K01323). The constant regions of the

anti body are constant regions of human IgGl type. Such

G 9ﬁl§n1ﬁﬁl'.[‘ (e. ;?% rﬁdnlls@) Mﬁ't Gs &Hﬁkg@ﬂh@ f&&ﬁﬁﬁarbﬁﬂmbnogleb@m genes
Johnson cleic Aci

2688 Sdigsrelpranah b & THCATaDERC R BN PR into 2
host alle Su&ef&brnbihalno hgmaasintibedips hpertarieble ahdicodstent wgions

: :
kO ol o7 PR o BERIM Mulhe0 18 o e o
Jihe wtrmi}bmamilumdmhbo@uemccpsim&t@hd dyention hevefersn ghbjected
Ry R r&)fngﬁg h??erflﬂl tjd, §'his, 8RR Hno 64 rs@@fe%ges (5711' tﬁ@t\/‘ﬂi and

or ISO ate eco |nant neans, such

Vdotegioag of Mﬁeaomblwnt: antibagligs arecsequeqses ec f}Vea from

%Qd%@ﬁédd%ﬁéﬁaﬁ%&:ﬁﬁﬁ@@ﬂ Qa3 se%:ibﬂcéﬁ[ %Eﬁyaﬁ\otaﬂatﬁﬁiﬂy exist
eni c unman

(e a nouse I s.trans
‘Aﬂﬁ\g‘h A t’é}’é’aggemg?neéﬁ?%%ﬂ’ilgé’wé’s(pressed using a
reconbl nant expreSS| on vector transfected into a host

qusgd ﬁu %pn 3 Jfrtf Lnapt. Auma, 8%?%'11?(8&{% ESIGRYR rﬁ‘xﬁ'{ 5 Q{:Eﬁuty of

ant _reqgl eri
iahroatndy @blﬂ|M(§<’eaquefnf§e®hr®fab0n‘émréﬁ@@dl\’?orm 5 The
reconbi nant human anti bodi es according to the
i nventi on have been subj ected o in vivo
A elert Burlsis. acih gmolequles apitser ;‘S’feép’sléd{}@ﬁ toringlyde DNA

\%bl@«fiﬂes Mdtmegl rﬁél%alﬁés Ddxhﬁld@g@?ﬂlrﬂ@&ulaﬁiayllb@dir?e -stghded or
nces e related to
ﬂf$§@tm\%@ f‘@y J%&%@dﬁ@ not naturally
eX| st W|th| n the human anti body germ ine repertoire

V'lcgasta%todo&nallf{?egreher qu?lvec% ﬁir@ b158{n?t‘i"1]gta‘ﬂtigod}tr to an

to I affinit
1amlgen bun @resmnolwb)n thy effesterbiupciensalddeCa complement bimgling,

MndTbﬁd)e'T cgﬂﬁﬁrﬁ' @orﬂ&ﬂndof@lll %ﬁﬂb@d acordi ﬁ%C{o h@E Ghention is

rBerstose @geferA b{u%fl @ﬁechlgeilla Igsl dme Hagn Egnst!a\rlf"c domains having
shed! BastleARss dr@descﬂl%&h&}e@dﬂfWHMt ebalt, Spgedneesadfi Brotesns of

SO SRR By s Th A PO e PR o
&ﬂiéal@eﬁeﬁmtdaaﬂ\fﬂm (1961 y enidi by Blimgehfumct My, dtwhci.ilbys Med. 166

Cf%’nlo ”Ps's?“%r‘{r bfﬂ\‘f“ NG.al, q\@&h@c?ﬁ eﬁH& °19§S(‘1§§§) 515-527.

an an ‘accordin nventi on
Examples are shown in SEQ D NOS:7 to 10 Other useful constant domalns are the

constant domains of the antibodies obtainable from the hybridoma cell lines
deposited with DSMZ for this invention. The constant domains useful in the
invention provide complement binding. ADCC and optionally CDC are provided

by the combination of variable and constant domains.

The "variable region" (variable region of a light chain (VL), variable region of a
heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
which is involved directly in binding the antibody to the antigen. The domains of
variable human light and heavy chains have the same general structure and each

domain comprises four framework (FR) regions whose sequences are widely
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therefore preferably of the human 1gGlL type. Human
constant domai ns having these characteristics are

walemansbed i n detail by Rabat et al., SequenceBCDEP2004/003442

Proteins of 20 I mmunol ogi cal Interest, 5th Ed. Public
Heal th Service, National lnggitutes of Health,

Bet hesda, MD. (1991), and by Bruggemann, M, et al.,

J. Exp. Med. 166 (1987) 1351-1361; Love, T.W, et
Gjnservh@,t leonisectaalz 3b|5m khred 7'81)7{)619819%15 lﬁgﬁ)ﬂ?' (oEx@umplesentarity

%thr mlnlngaI'eI%IO{lﬁ S? ’ggﬁ%ma‘gﬂéﬁ Iﬁglon? @?‘PLG{ Z%tglixegg (Cﬁn%rmatlon
ot tierGBRembay onm lveph ponreding thed}-shdel stegctes. Thp6BIRsad each

SR U AR, RS s
%ﬁ@ebp@ﬁhotha@{& chemathe ¢ @rvdtmj ﬂogzntegﬁé bmdmg site. The

£ HehBarl ligha chAB| GDRY degt QNS F lm&&am role in
ri ble re |o vari.abl e r |on 0 c¢hain,
oy hindipsr paoReoy gERGR dibg anhBAUEY aferdn §1e Aavepdiog and

therefore plevide eﬁndmbb;e&t dfitRe nﬁrlenn@{. l'i ght and heavy
chains 30 which is involved directly in binding the

anti body to the anti gen. The domai ns of vari abl e human
Theterma iy piveaviyble egiors' drawetigenebisdimg pyetier of arsintibotylh ehen
ﬁ}ﬁ 1RAGH reP BRI AR &f&slfdﬁé’sr of 5‘?%@%@% WiEER af SRLMRible

ose sequences are WI
prrptipopbindoms £he hyperyariahlaregipaconyyisseaminp and residues from

gﬁ%/%wm%ﬁt}’r ﬂgﬂeﬁ‘ﬁﬁnné Qeg lg_l‘ri]’sf'rpble ”@!ﬁl@"' Bfamework” or "FR"
ererm ni e S e Wor edi o
R R b DR o G A A AT O

tesidpss e haei déﬁmeﬂh & hér%f(&b,e(élte lighk wat theavy dhenCbRan iantibody

ea r e
s Ens{ ur emﬁh 61[? he Irl%l?mu@sv\or Eglpgqs%{z gﬁg‘ 'feﬁﬁ %@5 &3’ thR3
and FR4. rfesp@m%' CORH afitbe bedvy rcha:theus thetragion mhlgjcecortbrlhaluem qrost
’ccd ;hﬁl enl I‘B‘f”ndlﬁ% (F]?ﬁ d¥d Iﬂl@@é%oﬁ? Orel d&&h}lﬁ&?ﬁ% t ﬁﬁ's@ﬂﬁlard

a art
éﬁhﬁm ef Kehatret ?lm%w@rce& %%Prafﬂlm%@fdmua@ewﬁﬂﬁ&rqsb 5th Ed.
Pﬁrﬁld YL $¥icd nwhtlohalern@tﬁ@te% IR tHEBéthésdh,! ). (04318 C4nd/or
8"8 the. i nventi q The, 33?:]? ~ hypervari abl e regi on" or

At ?eéléiﬁe“b HGYBIVEHRE 8PP an” ant i body” when 10 used
her e| n refer to the amno acid residues of an anti body

DR diRTRONSE Phess 05 18N A805HT0Mng TP antibody to

ervarl a on CO% Ses amn
IGIo#R in B in i hsma mrefeiably idet Binding asepyriegiluds “cheoantlbody is

b% t ﬁfﬂ{@%\/‘@ﬁd( bn?([m R 1GH- ?% Qr}ﬁeﬁﬁﬁedt B?Sﬁlrfac Plasmon
b? e a %

varl a domai n regl ons ot her pervaria
Regnance () Jiinding means A mfimseafﬁnme&%:)oia fo 107 hid or less,

pieghibland hwawy Mhai ns of an anti body

Binding to IGF-IR can be investigated by a BIAcore assay (Pharmacia Biosensor AB,
Uppsala, Sweden). The affinity of the binding is defined by the terms ka (rate
constant for the association of the antibody from the antibody/antigen complex, kd
(dissociation constant), and Kp (kd/ka). The antibodies according to the invention

preferably show a Kp of 10° M or less.

The binding of IGF-I and IGF-II to IGF-IR is also inhibited by the antibodies

according to the invention. The inhibition is measured as ICsy in an assay for
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15 conprise fromN to Ctermnus the domains FR1,
CDR1, FR2, CDR2, FR3, CDR3, and FR4. Especially, CDR3

wo@Rookg77deavy chain is the regi on whi ch cont riRCI/EB2004/003442

nmost  to antigen binding. COR and FR regions are
determ ned according to the_standard definition of
Kabat et al., Sequences of Proteins of | mmunol ogical
Interest, 5th Ed. Public Health Service, National

|h51$1ﬁintgl.6fel$}FDI/I@F—41 th IGE@RhﬁﬁQﬁ‘nOINRHS (?&%131") a Véso&esag@ed in
oselé slltndue froma."h ervgél able Too

Ren apay he aliunt réfiWI%}sﬁﬁéGchleOIbﬁGFdHr@ IGF-IR
dblndimg ﬁagmebndyhdrebf lbdﬂﬁdl 3 the MF IR prb¥ided Y surface of said
irﬁg %s n\gh h.the antibody i.s
PLA S @ ?295 & an Be n“@]i tgfn 1 jngreasingcon tions of

b
bt%é 39?1})9@‘39 Tﬂ!edéfam‘alud?ezf Gh@mtdaqmﬁ)ccoﬁhﬂgjtm@leﬁﬁ@dﬂﬁmﬂ for the

bmﬁding%f ?@FJI r&hHXG@ Pi@co féF E@ 1% 14 dﬁ)ﬂ)ré @%ﬁ Il&g%)? And the ratio of the

%@é”ﬁ‘l‘f‘é é?relb‘névlgé’f B@ﬁé@ﬁ@ I&@SIﬁiP ER’ltﬁaahQ"atl :3 tBBdsensor
AB, Uppsal a, Sweden). The affinity of the binding is

BT ihibioe e Bt ?ﬁm%" e Bhia BoRyRam pipdhercin

cn@fepd ®@xinhtbdting thedsindingtof 07 -kbélsd a@m,oxa@@ m(&b c'[@ﬁ!mé})resented

S EPERLROURILA RGPSy i HICE sPenaiep pspn jupiing

| T@pans aaﬁﬂsolwequlﬁ@M oFlomwRr.i s al so i nhibited by the
anti bodies according to the invention. The inhibition
i.§ measyred as 1C50 in an assay for WO 2004/087756
/ feppodaF dBaempressing xelly' rgfeng twpugharells /MIGFh lare prerexpressing

IIGF-1 Rceprot wrabotedt!lgast 201000 AReRSAAkN §u§1fe§éﬂts lPe g4 Example,

unt

n_.su ,
AR st RN PsR B séh linHeigRO T gHgrexgresing IGF-IR
faftegiremsfe-tivhevithodn &puessioh gedtbefor GEFIIR. provi ded at the
surface of said tunor cells (e.g. HT29) is neasured
wi thout and wi th increasing concentrations of 5 the
amei tssy antihedy-dependeht eelluddr t}l’tetoamuyb(dd])@é)"acefﬁ's Ctbn]gs1s of

tlﬁln{arﬁecuh{b\ﬁ okl By aﬁ 1b0bi %gé({\f/?m% Jo It%ge: n'rve 10n 1 ? Hléesence

a

t ar no .nore
O%sé‘ C&%ﬂ %fé‘% ARBECds ﬁt??ﬁﬁ%?relf@b y by & reatment @f=a pfepasatmn of
d6BJUR ekpﬁesilﬁg 3e1ﬂs witi&h irﬁfU@S’dy 'aaﬂulr@l'llg't@ thd 1ﬁgerﬁird§1qg:lge ?Iesence
ot ?Fé‘s Sheh éﬁ%ﬂhkgwﬂf‘tei IS e ellectpr gl From buty
lc@His, | liket moinGEyteRopNES eeltse ADAQ iofourfteifsiie faeiBodf iddiRSs at a
ro assa

CATEEHEE: 9108 WP ShE LSl A 4 R el
after 24 hours. The assay is performed preferably with >'Cr labeled tumor cells and
measurement of specifically released *'Cr. Controls include the incubation of the
tumor target cells with effector cells but without the antibody.

The term "complement-dependent cytotoxicity (CDC)" refers to lysis of human
tumor target cells by the antibody according to the invention in the presence of
complement. CDC is measured preferably by the treatment of a preparation of IGF-
IR expressing cells with an antibody according to the invention in the presence of
complement. CDC is found if the antibody induces at a concentration of 100 oM
the lysis (cell death) of 20% or more of the tumor cells after 4 hours. The assay is

performed preferably with *'Cr labeled tumor cells and measurement of released
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The term "I G--1 R expressing cells" refers to such
cells which are overexpressing |G~1 receptor to

W@bwuosase | east 20, 000 receptors/cell. Such cePCHER2084/003442
for exanple, tunor cell lines such as NCI H322M or a
cell line (e.g. 3T3) over exprlgg,si ng G-IR 15 after

transfection with an expression vector for I1G-1R The
term "anti body- dependent cellular cytotoxicity (ADCC)"

r LI Goriteolé WediwdeOthe iHURRBOh WIThe ElﬁﬁQPEargél defis Wtha{bmplement

nt i hqd CCOY%I to the invention in The presence
%ut&%g}e% Pa.' ADCC is neasured preferably by the
treatment of a preparation of |1G--IR expressing cells

: want L hody.accor dj o the jnvention.in the
oihCicR BObBRRAIRRL P RO Sl S5 SRty Soub et the
FBkibiten plUGH I-sudistédphamphaglakisnfof 6EF RS For suclvai assay, IGF-IR
| d t ' d.hd 1t h .
o e PR oSl ceBly o e HARI T freated with
|%ﬁ%ﬂ0‘{0@§| Accdinento e ipgertin (o antibody trencentmtionedfl ) nM or
T Bl Sl ABILPol] ST PR S o
SPEPRATEHDY (oTOEICH Brertcdin, ST relolRE andysis with an
i antibody ispevifod fdrrld]osﬁﬁoﬂylate_akr) q&@sﬁ@ﬁtc&?plb& Wihititieh fof ¢h&kignal

: 4t tj body. erm .
A R IRE ob 16 R0iePERlon Py bind pe b deteged which
| igfersstogthopphraplateddbrIR. ar get cel | s by the anti body
according to the invention in the presence of
npl epent. CDC.is neasured preferably by the

?ﬁé’aﬁ%’g‘ale@ﬁc@réﬁn@ﬁﬁﬁh@ iyiengen slgpy a|tindingrte dbe same epitape of
VIGFRI Redy a&ﬁ?b@;@ﬂﬂ oﬁﬁllf‘eQﬁHib{Pch Irpbihﬁglg}tg \I@gII:R?ﬂltel;cg steli® hindrance

resence .0 0 . CDC | u
5508 S red d- IEGHS REPHATOFoPe SOCis by s SPR assay
| ysirigsinroabilizedesatibpdpi A 2084 GF-IRE @ c@xflcehhﬁtibi%}l ﬁpz%-lsa hiVBand the

er 4. hou The assay .l S. perfor referably w

BRIl SaRRd iR I0GpERS, ot SR 8500 or
\apzothaws ghqtThe ROtbedbr conpEeswith antibddp 1 ACSuckCantas@l san be
[ tiReen t.] f . LU e lls.with..
ﬂéﬁfolﬁﬁgd etensiha rhgﬁheﬁ) )‘hﬁm{gi gg{éli/&ﬂrﬁeg{ gr%masc' WMt bitized

cor 1«f,mant but w thout the an
at?g“gﬁ %€te inhibition of IGF-1 nediated signal
transduction” refers to the inhibition of

IGF-1 - medi.at ed phosphoryl ation of 1G-I1R For_ such_an
a@aﬂeﬁm P n%a'é&gpé Wriifteraripant gapahle phprssifiqdnnding to an
catibsdy. afmitapies mshaltye dondisthof Sherhicalhyd at:ﬂi\%atslﬁffadéﬂ'dt $ro8Pings of

' V. I . e i nventd on (ap ant.i bo .

BB SO Ln i b oenl YT H AR a5 gy B89 pecific three
Simpsesienahtshyictuanl SRSaAdECS, saspwell ais nepdcifinccharge characteristics.

SRRSO ER&‘_rR;ncbﬁ]E)'rﬁqaﬁ&iﬂ%%f)gsd aly d%\ﬁﬁét?lgl’ﬂ?d in that the
tf)l,o&,tlngtﬁn lysis wth an . .

inding t0 the fofmer but not the latter is lost in the presence of denaturing
solvents.

The antibodies according to the invention include, in addition, such antibodies
having "conservative sequence modifications", nucleotide and amino acid sequence
modifications which do not affect or alter the above-mentioned characteristics of
the antibody according to the invention. Modifications can be introduced by
standard techniques known in the art, such as site-directed mutagenesis and PCR-

mediated mutagenesis. Conservative amino acid substitutions include ones in
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anti body specific for phosphoryl ated tyrosine.
Conpl ete inhibition of the signal 10 transduction is

WO o0aaisi7ie on t he Western bl ot visibly no band PEREPRm®04/003442

detected which refers to phosphorylated IG--1R The
ant i bodi es according to the |%venti on show a bi ndi ng
to the sane epitope of |IG-IR as antibody I A or are
inhibited in binding to G- 1R due to steric hindrance

O\fvhibh ntle nghiby s fé@ﬁlﬁil)é 1!; %l&eﬂdWHE o Binid LQA I‘Eﬁﬂu@ﬁavmg a

Lact e blllzed antl ody
5 S b e ok B s o have
dmen blefived in the dtetResefhinaliesinehide %ﬁilhatatldﬁl woth BLQ Add chains

09 t hat ..t .

A(e% glgghe’ri?ﬁ%%éégpm%{%é %t 1816 %gD lcﬁ\am&E%Wg gﬁﬁaégg%c,l v §lpitamic
polert side shmas rtean g}yctmﬁ aspanagimntglbading serine,

Qhré%)%nfbs Mﬂm Ic A&He, ﬁ?%ﬂo?ﬁ%ﬁ%or%%la?hﬁdé %Flg'i]ns e.g., alanine,

qg neans a pr o etermn capab

B Fcing i eﬁgmtfopréz ne:eﬁhepﬂéb}llneEmeﬂbwgehbgfakblynched side

thlaﬁ'isS(E ggﬁhﬁbﬁiﬂﬂe cadling, 86lehdBe)SdHd ABEaGE AR AGis AL, 8 , tyrgsine,
o]gj%s sgr i‘ rrl]blgo aé (;H]a]gr sudg S‘il de chains and
Rty VI BTRIRER WSHYiPel Thysne REgdicied nepsssertisl amino acid

ahadae: irea hsmanantlaIGEAﬁl bntisodypei Be Srefefebl@feplaced with another

I Lonal a d nonconfornati onal
gglﬁtglg%g@rgs?&ﬁ&dégr{ll ngui s‘#@é ha Ythe 25 bi ndi ng to

the fornmer but not the Iatter is lost in the presence

AmbRNA Y 5&H§ﬂtut§>9's ¥§ﬂ‘ E§ %@B& M%ﬁ%ﬁﬁﬁf@e}%@ luggn §Qolecular

1on

th t
e L B o

rQudeaCj, dieal APEbcaN0A@Cl SkiSEBSN 8 ¢B8odbd 16643, ons
whi ch do not affect or alter the above-nentioned

characteristics of 30 the anti body according to the
ilnvempreferred Mpdhddiroenti ofishe aiﬁvdﬁaonntlﬂd)dﬂﬁlﬁdil&Waccordmg to the

Siﬁ@é?l@l fldaré ‘?ﬁgl[f@rrm%gf’acﬁww bg% t he ar :Te"e%ﬁs tixf c&aracterlstlcs selected

site- |rec t agenesi s
A feherern seletzsedsﬁpmaﬁlm\b@chng p@rameteuts kay fkgtantl Ky, bisling to the

isigilke LgRopNRSwhih WRBRMA P8 7Y k1 E%(rﬁi@%gﬁﬁogﬁéézfor nﬁﬁbltmn

h..th o
S8 tining o6 feb anels ol ST i on roE ellsnand-si 1Geg valpes fo
anﬂlnbmoa;:cbfcp}{joqshdi%dlﬁﬁo@ aﬁ[@EIRldpohashniﬁilﬁﬁmcmlGISI RN Eor cells.
14N am.l |.e L nclu an no
LN N e LR T AT RN
toif sdqwmsw@m ebamemts: siibdes PhB,j the ca@mgregu&smréﬂ IGRIR dn tumor
%lﬁt ai1l Ghe irHleflde oﬂ' rivy @ﬁl@g %nggljls%naf Igrowt% & {0%adr%els in vitro.

% yCI ne, _asparagin %
he antibodies are further pre erably charactenzed by ‘their pharmacokinetic and

pharmacodynamic values, and the cross-reactivity for other species.

The antibodies according to the invention preferably inhibit IGF-IR tyrosine
phosphorylation.

The antibodies according to the invention preferably downregulate the IGE-IR
protein level in tumor cells.
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t hreoni ne, tyrosine, cysteine, tryptophan), nonpol ar
side chains (e.g., alanine, valine, |eucine,

w0 soiesosee, proline, phenylal ani ne, nethi oni NBQT/EP2004/003442

bet a- branched side chains (e.g., threonine, valine,

i sol euci ne) and aromatic sig§5ghains (e.g., tyrosine,
phenyl al ani ne, tryptophan, histidine). Thus, a

predi cted nonessential amno acid 10 residue in a

k@ ity dies|dForliiRgad tth@ﬁl@Xnt‘f&f‘ir}Bﬂ)ipféFeff&%ﬁp e ﬂl%g-gﬁ%sional
W t h _anot her m no aci d_residue fromthe’sane side
CHAWHR PEME celifinrocolenyfosmpten assey avwelbasprpliferation of IGE-IR

pexpiessing delby e FUNEGOM séll).based upon nol ecul ar

nodel i ng as described by R echmann, L., et al., Nature
332 (1988) 323-327 and Queen, C., et al., Proc. Natl.
At ani@pddiesUsRoBEng 10809 1DRAGe] Qe&BErablSshow argss-eétivied with

Srasisy i i ' ' ccordin .
CORPAL Bk M Abmb L (CAMRRE Pl Mo BRI B G ST B haris
mRyptenQswith dAGEHR faemeiet snd arouse| Alieretivo eeksi trhatngnbof healthy
SKta€4ch fhsdiniam t e dh O GiAr [ ,
b gl g Lo e D R Te el S8 feted (200
dné ég d, the 1C50 values for inhibition of
bi nding of IG-1 and IGF-I1 to |G~ 1R on tunor cells,

he |£50 values for 20 inhibition of e L s
o T SRR i vl Biretabl flo mobinkibit bindigs of
tinsdm telihglin tecpthi in anbinklingh osphetitydratisan onf ids@m Ir&eptor

| . inhitbi 1. . of
A Ot 60 AR X ALy 20 gt o

dROY%- 1R in tunor cells, and the influence on the

t hree-di nensi onal growth of tunor cells in vitro. The
tibodies are fyrther preferably characterized b )

tH AR PPadGRIHRS ite thydnvepsioperefrsabinshawi erwal }Zpé%l,lves of

aabdut he-18 dagssinvbaqin Midemiesuet HharMepesic®s. The

ant i bodi es according to the invention preferably

inhibit 1G--I1R tyrosine phosphorylation. The

akhe dndidiodiss acrodidg hy thedntdntionrare ptdfarablypedducalby recombinant

e el v LNt r cells. . .
T
SEBHPUPRGD tRF kOt pad taubrryPhn icBils Withefubsegilept isolation of the
tahtibedlipBpebadaknd As@¥My pRFifildHiBRI tof 8! PrRrindcdtielyO Rkeptable
f or mat 02 assay. as well "as prolkéerat,on_o IG--T'R _ °
&2}5&25 T {he pratfig exregsionynpclsieacids epeqdinglight andihsai dwins or
deagatethita ghér_eoﬂ he iir_mﬂ:]tétt I51ﬁt'a) [éfqﬁe{@fﬁ(ﬁb |V¥?\’§gfk0Wy standard methods.

- tivit . t GF- ro rnoset . .
SRR Do T 05 RS ot e
(A aslls, A¥SO0xells, SP2/0 cells, HEK293 cells, COS cells, yeast, or E.coli cells, and
the antibody is recovered from the cells (supernatant or cells after lysis).

Recombinant production of antibodies is well-known in the state of the art and
described, for example, in the review articles of Makrides, S.C., Protein Expr. Purif.
17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282;
Kaufman, R.]., Mol. Biotechnol. 16 (2000) 151-161; Werner, R.G., Drug Res. 48
(1998) 870-880.

The antibodies may be present in whole cells, in a cell lysate, or in a partially

purified or substantially pure form. Purification is performed in order to eliminate
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but not with IG-IR fromrat and nouse. After two
weeks' treatnent of healthy Macaca fasciularis

w@einmsEse no signs of side-effects could be dRCEHEP®O4/003442

(200 ng/ kg/ week). The anti bodi es according to the
invention preferably do not _ijghibit binding of 10
insulin to insulin receptor in a binding conpetition
assay on insulin receptor overexpressing 3T3 cells

ustheg célliar 0k gAeitsi g Rh&GUHneIHhin@hisOB g Obth€P Qe {ilc1e®! acids
The antibo accor di ng Lq. theoi nvent on

P Paptkisy Moot Raes | Dekdine “BpBneoRo. westmeps CsCl

Iblandlmg) ((oihnnnl Lb]lﬁomttgréphs?ﬁ a@oé‘d@l éﬁ&ﬁ))phoﬂe"éls-rﬁﬁd others well
c t ntl are a

S a\gﬁj ﬁr %e%oﬁ;g gel et ﬁ‘g ae L ﬁﬁxfﬂ;?q%glgel\gp% lH Y Biology,
\/\ﬁt@h?Pk g amdthe)shmrea@fce,t New Aotk GI887onpri se
protein expression in prokaryotic and eukaryotic

cells with subsequent isolation of the antibody
peton ia N Uelleisdepqriped by ¢:8-cBanen LiM..at al.,, Cytotechnology 32

pizaomvacent 23; addy BagfesPL.abl &t apunshdtxeh Fmaeﬁ 39(260? B61-270.
nucl.ei, c enc heavy

e SRl e 1S e S 6L R, 20 NG, L] 9Nt AR hEAY s Res. 30
ﬁﬁk)sEQ dblonigt aff wrbaplesdaanaas & di@t:ﬁi]@é‘ﬂsby (ﬁl@ﬂlﬂﬁsﬁl eNali, Proc.

PO AR s SRR B8R Bl 2 b o i Acad. st
Hebd $9 (d893)8428@@8@>e¢ﬂdsN0ymmug, &x, eE.ato]. IImmthl Madthods 204
t(*1§9ﬁnf7 @Pqﬁy gk@felrr@c? ﬁglgﬁcé;xhgl nlgﬁ %yscigxh d@;ﬂ%ﬁ’ 'igﬁr H 80 ed by

I1s_aft SIS t pro
aSSf'dt Eslian istenesmm K-nint fEtosechnelogy 3@h(é9%19)t 7laf# and by

2chthes@| E.0Rdn J fTadmexaNMethods 194 (o EYd1eY9ar ti cl es of
Nhkr|%g£ qgi%l 5?ote|neE;br Sgﬂfﬁ 17 (1999)

183-202; GE|sse S., et al., Protein Expr. Purif. 8
('ﬂl&gﬁ)ntﬂi lse@BRices &&mfalﬁalultefBle] for MﬂkaryBlte@I eshaan lelanclude a

380 B S0 R ot b, e

|E11kar>'@é1|c|cell§/ geet knovor t¢ mitifizep aramatersy enBﬁhqel:Ef afid edlyadenylation
tsantially pure form Purification is performed in

order to elimnate WO 2004/ 087756 PCT/ EP2004/ 003442

-16 other cellular conponents or other contaninants,

GN@clelﬁfabﬁrls C'@i)érﬂlbl"ylrhﬂkﬁ&" ®hén ACis qﬂacee linfy Qtfﬁl'l&ﬁmapyelatlonshlp
ndar t echni ques, |nclun§ g treat nent,
égl anpthehfiy! €ic, 3fid e IREHE AP @F%‘Bﬁ A @éq:sequence or
skactorpshderes ioperablydinke @o DNk Ifdr a bﬁly‘p@pthdé it Elels Rkpressed as a
%?px‘ ‘ﬂ‘?ﬁj tﬂﬁié %4:rt1m§)§{es ":}11 “the secret?lo’lrg ! %n&le );p%lg de, a{ gromoter or
ecu

enhancer is operably hnked to a coding sequence if it affects the transcription of the
sequence; or a ribosome binding site is operably linked to a coding sequence if it is
positioned so as to facilitate translation. Generally, "operably linked" means that the
DNA sequences being linked are contiguous, and, in the case of a secretory leader,
contiguous and in reading frame. However, enhancers do not have to be
contiguous. Linking is accomplished by ligation at convenient restriction sites. If
such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practice.

The monoclonal antibodies are suitably separated from the culture medium by

conventional immunoglobulin purification procedures such as, for example,
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5 Greene Publishing and Wley Interscience, New York
(1987). Expression in NSO cells is described by, e.g.,

w@20nes7756.. M, et al., Cytotechnol ogy 32 (200BQT/EP2004/003442

109-123; and Barnes, L.M, et al., Biotech. Bioeng. 73
(2001) 261-270. Transient gxpression is described by,
e.g., Durocher, Y., et al., zucl. Acids. Res. 30

(2002) E9. doning of variable donmains is described by

%Atggqﬁl g(é@?r%sgt lﬁroxylgffaﬁ?e c}&leélﬁngrap}&C eleS@bphddSds, Alysis,

e adnicsehromaestaphy ¢ S apaions Showne ﬁﬁd“?\%?‘%? a%bodles is

k?ag%lgsrogged% andt seqﬁ@me@ usini/esiredsionflprod-000:E) THThibtidosna cells
ransi e

s 5T b abgwr%ecﬂf %&S‘eﬁf\‘%es' %ﬁﬁ‘gs nﬁqfsgf e‘%ﬁ% lj“\ff‘ may be

iinbeftyd Qite @ﬁp@hmxgy va&Hors,19BR) avd t1B88 teardfdoted istrhhes gelis such as

%%(] gg%ﬁegf SMRA J\/Eﬁa?}t% Ro%. Tk %9@ flflz)?lotillgt%nseléroduce

equencés are suita
pmokeroglobekn [froteimx mebtain |thélsl)f§t:heéis qf Thepmbinant monoclonal

gﬂﬁﬁaﬁahhxhgﬂmﬁggkator sequence, and a ri bosone

binding site. Eukaryotic cells are known to utilize
pronoters, enhancers and pol yadenyl ati on signals.

%&1@' Q?lécéetquér&e opermdlof humkedIGEMRR naritibodg mleapaghared by
0

et PO B BHEE TR R pfoc by htPRF DI, or by peptide
rsmﬁaﬁw eSncle rosdificeivne tean el peaidemed shapyen birsb’ fint pkvery mpited
6?1&36? glg s %t%%]éh?g@ tibdGe, IIlﬁorI éxahﬁleextﬁé &35 ADNE do_ not alter the

partici pates e secretion of t

plbbvq:mqnthded @tlbpdmracwlsu@nﬁ—&hcé? thes Igfp diseipg an “epitope
lle‘P{hﬁg Eﬁ’t "fh ﬁﬂw@ egidenield bf thd réon@tfhsnt! PRoduction, protein

trans sequence; or a ribosone binding
§F¢@ﬂV$f. @ﬁﬁ%F IﬂFﬁk@H°¥o a codi ng sequence if it is
25 positioned so as to facilitate translation.

| | ked' .
Jotjcrnieit e T Hvely RS e e U Piskal corfDfipation of the
ansle 1GF-1R antibodt dso/mlag hel slbstlttttgi;tgﬁgu@]uswgh derinre, tsimepraye the
oa%ﬁl\fe Eg‘ﬂﬁxﬁﬁl £ 1D ARG GleSafi0 ?érﬁch%%graﬁpc&gshnkmg Conversely,

nk|n 1S acco atio
wstvmmbend<sb awyrbie tas theaaitibpdy tcsmogﬂ ‘arg rticularly

s ezé theldAEbSIPs faﬁtahﬁbeay SHEI Q0L mnqdaﬂaag@ﬁ@tpr

ers are used in 30 accordance with conventi ona
practice. The nonoclonal antibodies are suitably
seRahét 9fe bf afiidohid vdriant of thedintiboéy altere thesoriginal glycosylatlon

et o tigmathshl ol AR nEy BeOHGER S frs ralbopyanace

AmS&pE&afouaé in hlyecarsiboidspentd/ oeadstimg ome @gmamglycqgéllatlon sites that
EGbl 191%9&“( Gt anﬁbgil‘}f %}lf‘cosylatmn of antibodies is typically N-linked. N-

linked refers to the attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-
X-threonine, where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moiety to the asparagine
side chain. Thus, the presence of either of these tripeptide sequences in a
polypeptide creates a potential glycosylation site. Addition of glycosylation sites to
the antibody is conveniently accomplished by altering the amino acid sequence
such that it contains one or more of the above-described tripeptide sequences (for

N-linked glycosylation sites).
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or affinity chromatography. DNA and RNA encodi ng the
nmonocl onal antibodies is readily isolated and

W@ eguesteel usi ng conventi onal procedures. The PYDEPZONE03442

cells can serve as a source of such DNA and RNA. Once
I sol ated, the DNA may be 5 | gerted I nto expression
vectors, which are then transfected into host cells
such as HEIR 293 cells, CHO cells, or nyeloma cells

tNﬁEleféoac‘ﬁP CQEJ&I%S\MI'&SCHB%OQH&% a WQL@ Qh’lllérrts Q)?OtaﬁhrlGF IR

to gbtain e synthesis of reco nmonoc
a‘ﬁ%ti 288 PFQPa’f‘fIﬁleb}m)é’ﬁn%t@quénethﬁﬁiﬁﬂSﬂ%@ én %%ﬂén@bese methods

Vialchd} BuOhreirelimited 1 Risalatibh Feym o QatiAPRLeE QY thd Qase of
|ntrg€PC| appropriate nucl eoti de changes into the

dy DR, By Reptidle SSRIER GGy oy Preparation by
naliiohiclabtidemediatedb forpsitet dircopet]) inovegesdsis, MR/ phutagenesis, and
vl Ml:heds 195 file REIEP SLIRR DD MG vt version of

not a
ab@vém@ﬁimﬁhEaﬁéﬁanbbuyfcharacterlstlcs such as the
| gG i sotype and epitope binding, but may |nprove t he
yield of the yeconbinant production, protein
sTléwPVWwar {Sacpmatna% dot H@W@PF@W%&*‘F% ﬁommymgy ﬁtee iaptibody

r &sbeliigg net thElV iﬂv‘éﬁ‘ﬂom nC(Eﬁjh ted M t@@ot@fcﬁpﬁgent such as a
G- 1 R ant i body. al So,

%!:?f or fmat i on. E &\S’r %/IB 1
i Sieneiticgessth o -6 2BerTNEAELY, S oveXaer bacteria
ofungalf plaat st abinhdl toyigof, ctrffmgrmﬂnm:ﬂdeﬂeoﬁ)l;ld rpdieueivie isotope (i.e., a

aﬁ%ﬁc{)c%ﬂ}ugg{ey 8?5 p?ﬁdrﬂgn tf ?gcgg?%&?lg gentr et &) 1@815)}) o é ?(%Xms and
(%@Em@m ther¢of which caindreaisedy enchrdel d@pldiaemasAachamn notdmdshng active

f v
%Q%g&g%; Iog Hf\?ﬁ}l?ezlﬁﬁem% eiétaﬁgff'l(‘g%algmhgfieupxgl%grg% aerugl[nosa)

d
FS%BoéyF}H‘t“Fo Tith 4 tcgi“ﬁ’ FRoqaseinafit thasyyalphyrsacing rAlﬁ'gﬂ‘ie%fordll
NBividing Qﬂla&ithlﬁ@r@féﬁlsQPhﬁ@Ia@a adeHedhadratetns (PRAIPELPABIL, and PAP-
Stnd |n bOdﬁﬁ and/ or. add ;ng_one_ or
g

8}%‘9? § offbagqnpgsm Hor, Cgfgnh%tp iy gggﬁ)ﬂar}an%ﬁlgahs inhibitor,

agdloringdmitogillyic aeytictbcianpludnoanicin enloragcin and yim teiabthcenes.
N-1inked. N 25 linked refers to the attachnent of the

carbohydrate noiety to the side chain of an
aspaiuggfenef ribgi anibodyrradt eitpiopid agens eaemeds using a variety of

AP APhMCprStER rcb{iﬁlu?gn G AP R RTANR= su&lhﬁﬁﬁgm N&.pytagidfthiol)
X is.an aci d Tept §%o§|n are.th

r BB fi@ﬂg n@e ggo (T& w2 Hifenationals depivatiuss: obimideesters;

_CIZ_ %ﬁﬁ@ h%sﬁ deth€&th#ilo Iadip)im%dhté @Ccagp ?&tﬁb@l BersS (sdeh fzibg Idfkuccinimidyl

e ence, o r, .0 ese i

Rtsi0e LRI 6o AL &0 sBEBRERGs (such as bis

wcwa%@zwh) diekanedAddnt), dns-diazghmuoscgeha:ttmm (sudtess this-(p-

t%ﬁzcﬁﬁﬁh%%%yg etlg}%%amtr?iﬂ'é yhcﬁi%ﬁg)lﬁhé hgg\}cgy Qsl tFol e%g 2,6-

am no acC uence
nejiisecysmatehe aadobré =agtive rflussinet cpopppundie (sehuen 0135 déﬂmro -2,4-

dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta, E.S., et al., Science 238 (1987) 1098-1104). Carbon- 14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionucleotide to the antibody.
See WO 94/11026.

Another type of covalent modification involves chemically or enzymatically

coupling glycosides to the antibody. These procedures are advantageous in that they
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N-1inked glycosylation sites). WO 2004/ 087756
PCT/ EP2004/ 003442 -18- Nucl eic acid nol ecul es encodi ng

w@pionosaesé d sequence variants of anti-1G-- 1R BOI/EP®AY003442

are prepared by a variety of nmethods known in the art.
These nethods include, but gpe not limted to,
isolation froma natural source (in the case of
natural ly occurring am no acid sequence variants) or

| |
P4& %g lq'%ééct eg ocﬁ’tcﬁ%ﬁ 9)‘? RHE aﬁ%&éﬁﬁ?@% ggll €2k ha hag glycosylation

site ag si s

cerpabilities fart é’r‘ie@T mked glyisowatione rDeyEF’é‘@&EéHl thier supling mode
au{éagﬂié%g%g MEY Bt aftaddld lt@ l@é'ﬁék{gtﬁﬁﬂe @ﬂik% histifine] B) free carboxyl
antl po e on a ertakns 0

RS L bR T RO R s et DBtstip (D fess et goves
t fiehiag Vieske iof serirenjhrgatied or hiydroxypoiiax) @) agemiticaesiiuasuch as

e .

cbol i BARMDRLRRS i irbfiol B9y B0 qmide, gromp of
oglutamhine| Thase gmemhoctsraré desyribed én MH@8EZH15530, amdadl@dm, i, and
| SEAnE G 18 oRE Crfi AOBRENA Sk fs02 Ry 0dr Ug of 2

cytot oxi ¢ agent. Enzymat |ca#Fy act’ive toxins and
fragments thereof which can be used include diphtheria

ARERBVA, of Ozﬂ)@' ne o z@féﬁd Mfoietieagiresing oh EHephhtBodw@ may’ be

toxin X al n from Pse er u nos
S pTplER EePicas it Aoty ﬁﬂ Biea] R EailRoR Hequires
aé}gimauﬁeabfcﬂhﬁ anﬁbedl)r td dsf oordpound triflwirnmetiainesulfonit acid, or an

pgcﬁi gA%TC‘[ c§ o‘ﬁ%da'?%s %Eg{rhgrﬂr}%?ﬁ{sq}l %hg gleéxpef'g‘g) be nPdA‘P M’ all sugars

I Ca charan
cexsepinthesliptiog avga (OF adetylglacdsaminhpbiN- oacetylgybilcmsamme), while

ek AREIhd M R taEt Ofiefhica AEADKAkon BNOKUAIA ANSbIAEHT,

hecenes. nj ug
RO © Bgbish. BShHRABIOPT g% (V) 0y and bydidse, AS. etal
bjabsIn Biddh@ﬁﬂ 1P§ Q19311 18DUBY.i Fiz ﬁﬁﬁﬂfcﬁzaﬁdg@ fof @8rbohydrate moieties

TN e TRy —

oﬁs dmﬂb@hlbyeThotaktﬁmuNtR asnddBatd; O\R., ddkithi Baxtatok 138L(1987) 350-
a$d§ ve esters (such as disuccininmdyl suberate),

ehydes (such as gl utaral dehyde), bis-azido
conpounds (such as bis (p- azidobenzoyl)

hﬁﬁ@ﬂﬁg'tgﬁ@ %) cov!ﬂbﬁ't %(ﬁﬁi‘?&'ﬂHH‘ SiIeEHeV ahiiNSE Q&Hﬁﬁséshnkmg the
bi's- ( oni umbenzoyl ) -eth en%t ni ne)

damél&siyatﬁgpé@ ¢ ¥Ry a%nqrwrykem,ﬂcgm@ PolmEsEga RalvEhylens glycol,
1N5 lé@efgl I, 02 otoxpallijigses( &€l afinner set forth in US Patent
i

o‘ﬂ‘ é% Gk aﬁbifeﬂ%e%é@?@k 4 SEFELEF.

Vitetta, et al., Science 238 (1987) 1098-1104).

Ry pé%Qhollh%f Ls%%gﬂ, 8 idvention provides isolated B-cells from a transgenic non-
human animal, e.g. a transgenic mouse, which express the human anti IGF-IR
antibodies according to the invention. Preferably, the isolated B cells are obtained
from a transgenic non-human animal, e.g., a transgenic mouse, which has been
immunized with a purified or enriched preparation of IGF-IR antigen and/or cells
expressing IGF-IR. Preferably, the transgenic non-human animal, e.g. a transgenic
mouse, has a genome comprising a human heavy chain transgene and a human
light chain transgene encoding all or a portion of an antibody of the invention. The
isolated B-cells are then immortalized to provide a source (e.g. a hybridoma) of

human anti-IGF-IR antibodies. Accordingly, the present invention also provides a
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I sot hi ocyanat obenzyl - 3- net hyl di et hyl ene
triam nepentaacetic acid (MX-DTPA) is 30 an exenpl ary

web@itagi’ng agent for conjugation of radi onucl eRPCT/ER20040003442

the anti body. See WO 94/11026. Anot her type of
coval ent nodification |nvoIv§6 chemcally or
enzymatically coupling glycésides to the antibody.
These procedures are advantageous in that they WO

29;%41&3%7&%61@&%?8@9&{19%%8 mo%&l&’&l Qﬁfib&ﬁ&%%cgrding to the

yoducti ntibody 1n a
SW By ’(lloélﬁ en«@&s@wm ﬁlpeeh)’bre#onw ingpudes pj By kelljobtained from a
girygenit ahohunid@peRdhilg Of, taherse é r}ﬁoﬁ%d %avﬁigeﬁl genome

SRR by DL 5 Sttt e G o g i transgene

serichbthingrajllor grimutisn fiah amtsh ddyad ehﬁnvérytﬁdrﬁ Ifllibed t¢ e ithfrRetalized
hygr oxyl groups 5 such as those of serine, threonine,

or hydroxyproline, (e) aromatic residues such as

t hose of phenyl al ani ne, tyrosine, or tryptophan, or

glfn) a tﬂ&gtugﬂﬁld %&%ﬂ&n@f thegdréﬁsggﬂle %onl-rﬂlﬁﬁgrj r%'ixﬁgldﬁ AMifansgenic
escribed in 0,

VIPPYSERAVING ogenpyme compgristng ¢ humep. hesmehwrapwsqynd a human

25éht 3B4n tﬂﬁaﬁgﬁ‘l@bn@cﬁdlﬂg‘ 1 624 p@ﬁﬁﬂrcﬁ’taﬁ 2MBb8&Y 66thES8RAAbN. The
10, acconpl.ished.chem cally or

th t
RN T §Lheh iy e} Aol JUBYER St Aciiad br enriched
epppaatien off G IR ndritigenyanidport bélscammsmg IGF-IR. Preferably, the

t tHhan u1va

ﬁér{sg und %ﬁ Ens 2ﬁlu%‘?flg’net & ?@é glia{lgemc RN 8 ofproducing
n%SQtl igpitypes of bwglan snonsglompk antibedies nkIC&h}IB ugar
(N-acetyl gl ucosanmine or N acetylgalactosamne)I whi |l e
l.eavi ng the anti bod tact. em cal degl ycosyl ati on

fh 1. o §o? y}hogleﬂaqcorg g tQ e leaﬁ?tmyr@apy be pypduced by
EihﬁﬁhlemngBi @ﬁh}z’g&mozﬁ&l-(l'lﬁﬂﬁﬁ) ariigral . ndtraNs Eﬁligemoﬁseshawng a

hem ,118 % 981 131 137 EE %ga g% h
cﬁeas{flgg%@%?ﬂ%% BoRRIAS 62 KR ekansgrney AR Boht t chain
bizarsgériceanedding atl loe alpmtlmﬁ ofarv atiteidy of theeindenticn tritteOpurified

S BBl N sl s e

As prlenie ﬁp‘”@u@f ofcthe angml apptheni ant fused withtinpedoina cells
GO inS BAmok fak l'i‘yg)rfcﬁﬁqa adltsi iaed¥ed Qe n?on‘ﬁ%{d}r/lgfo?fn%odles

non ceous polyners, eg., polyethylene g
gﬁqﬁﬁi ne glycol, or polyoxyal kyl enes, in the

manner set forth in US Patent Nos. 4, 640, 835;
UL T E T T 1 A
pqauvbed gendrstetl aisty Banglehk mienmartingpagenifcthadiuman immune
system rather than the mouse system. These transgenic mice, referred to herein as
"HuMab" mice, contain a human immunoglobulin gene miniloci that encodes
unrearranged human immunoglobulin genes which include the heavy (i and y) and
K light chain (constant region genes), together with targeted mutations that
inactivate the endogenous p and x chain loci (Lonberg, N., et al., Nature 368 (1994)
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM or %, and
in response to immunization, the introduced human heavy and light chain
transgenes undergo class switching and somatic mutation to generate high affinity
human IgG monoclonal antibodies (Lonberg, N., et al., Nature 368 (1994) 856-859;
reviewed in Lonberg, N., Handbook of Experimental Pharmacology 113 (1994) 49-
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25 human aninel, e.g. a transgenic nouse, which
express the human anti I G--1R antibodies according to

wo ba4iosirent i on. Preferably, the isol ated B cel PGI/EPB04/003442

obtained froma transgenic non-human animal, e.g., a
transgeni c nouse, which has Rgen- inmmunized with a
purified or enriched preparation of IG-IR antigen
and/or cells expressing |G-1R Preferably, the

t 1NIRBEG, 'N?,”almi TRRzAN DB nter:: @'eﬁ.ah}lﬁlﬁﬂég e @18355 65-93; and

, h none CcCo rrsin a uman eav chal n
 PaFGAenE- 294 LORRHEnNA ABRt NhAFa. 19A7Ge 998 hBatioHg). The
aptep@ratian PO HuiMesb miceaf%c%ﬁﬁil:béénﬂﬂt‘as?{o_r,tltl,getitaﬂ,vlqﬁéléi@ g&cid-E'I@search

- S re I.mortall (0] ro
L201 EBF REEEIsD oBES 11 M. R o i B e pr¢1804) 647-656;
amtaibouli s et Ac drodiMapl. Acad hsxi prsasem {1998y BTR0-8724alCh01, T.K., et

' >CT/ EP2004/ 0% . _
PGS Sl EPRUFTISR, TR oL RN s s,
ahvaiboriNsetadcbnaiungl- 1152 (1994) 292e220phonlierg, dWeet al., Nature 368

e(vog) $8:0859; LHSHRY N, mﬂabédi@éf?ﬁ;gﬁgﬁiﬁlegtaf?hérg&%Bﬂg? ¢ (1994)

f -h , €.0.,

ARG o el el B geh o) S Spbera Nunad Huszar,
hBa\iteehaRed. IrhaRBGE 16 ([@9915) @St%'ilﬂatrd_ﬁhg,m.,f eﬁf@i&hbte_r% I\(Tj., Ann. N,
t n . ,0r, i 0 an.anti

of o h et frerEREh S Pasbarinvidh PRkt ahi sea Dictertuo 1 996)
p&¢3-8 Tl itheer caarvtysl ofrelh bf whivh dre harebp incorpuaated byaefeadtica®h their
Syt SRR ROHED UL Yo RGBT 3 o
t &R0 3,876 08P Fig SiOlL.086; 233651 8:019,851,28% HA4SIE0Ey 6770,429;
t R0 b8/9esdd; WO 91NB585) WORBFORR! WOeS) 258 HERL BN B /0S8R,

be imunized with a purified or enriched preparation
of 1G--IR antigen and/or cells expressing IG--IR

PTefgen@bieyfully hemalnr ﬁﬁﬁ@dﬁhafl aﬁiﬁ}?o@i@ﬁﬁﬂ I_@F—iIHﬁfLu%wmiéer&n be
transgeni c. use, .|l capa 0] roau
 BPSRER SR s Lo aRTRat piee bt Gt & angios cels
hexpaessimg AGEHBrinlacantarue d‘nﬁstha (g_enm‘rali methbd, dshiesdribed by iLonberg,
CR RGLPRAAHE 385 RY004) BsEMBYNE-AIA DN WP L NE:. Biotechnol. 14
non- hunan aninmal,” e.g. a transgenic nmouse, h&VIng a
ge98me84P0ilr 1rd MEO 28R4A%h Brefaxaplys ithe micer willsbrofrd 6aretks of age
hup@ el £K3¢ iriRRinGatibh ARGO8ARPRN GOSrTIdAd: ertich@d RRESRbn of
of Igiﬁéd, of the i v%%tiﬁ i p%ricfiegﬂﬁoar n o
ot G P élaﬁsa% (o RortiedranR I GR Regapresping Gells epm be used to
expmasise e HEMAIR mBe Ciﬁ’(rhﬁerité@eagy.f EPkian E‘_’r‘enﬁ thed frﬁﬂ‘luﬁfzations
the ani mal..aye then, obtai ned. an w t.h myel oma .
Bt LB G RS PP RyET ok kst dp Aot result in
sagibetleshuivacamelso b dmaturaredi withd tdls expressing IGF-IR, e.g., a tumor
cell line, to promote immune responses. Cumulative experience with various
antigens has shown that the HuMab transgenic mice respond best when initially
immunized intraperitoneally (i.p.) with antigen in complete Freund's adjuvant,
followed by every other week i.p. immunizations (for example, up to a total of 6)
with antigen in incomplete Freund's adjuvant. The immune response can be
monitored over the course of the immunization protocol with plasma samples
being obtained by retroorbital bleeds. The plasma can be screened by ELISA , and
mice with sufficient titers of anti-IGF-IR human immunoglobulin can be used for
immortalization of corresponding B cells. Mice can be boosted intravenously with

antigen 3 to 4 days before sacrifice and removal of the spleen and lymph nodes. It is
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against IG-IR In a preferred enbodi nent, hunman
nmonocl onal anti bodies directed against |G-IR can be

w@emensit7ed using transgenic mce carryi ng partBCDEP10b&003442

human i nmune systemrather than the nouse system
These transgeni c mce, referrSd to herein as 25
"HuMab" m ce, contain a huna% i mmunogl obul i n gene
niniloci t hat encodes wunrearranged human

Beg ltﬂeﬁlil 3 R @thcanu é}ﬂnug Seld® yorgleanéevwal mice

a X lI'ig onst an enes

wivithbe m@gn@ad fasteach entigennBer aqaméq B aﬁaé tryeel vegHuMab mice of

efiqUCHPMM HeRd Xr&hdtdh BeaGimbkonberg, N, et al.,
Nat ure 368 (1994) 856-859). Accordingly, the nlce

exhi bit reduced expression of nouse IgMor K and 30
| The EBQumaficet Bavie KD zZéruption til ehdin Endmgmeﬁis Hgtitedhain (kappa)

L AN Gel BB R 1 TAZAEROLTNEY 399 %83-830), @ D
aflistupition inhtheimrentggenoos dncdmyndianag@nebdds é@c(lb@igwbeﬂgample 1 of

%gsrl/ﬁizlﬁ!l) '\%alétzgg ﬁgﬁla?- QE% 2 | %gnt a?l Jn% g dlégcrlbed in
(Erg 5 Nocba L 9o S b HooheS BoheD. anéf 1%@97 human

mgeaam Rkans@nd (dURs@bed B USITat@H No. Bgyo,abgyrunol . 25
99 65-93; and Harding, F., and Lonberg N., Ann.

N. Acad Sci 764 (1995) 536- 546) The preparat|on of
HIve EH@Ei Ieemice }des arikipe dlsfu’ptif)ayllndlhelr lendogdnoab hghﬂ\lthahle (leappa)

id 628
PR (B PEREP iR o @ i JaROR HTRo0s): a2 1S8a0f, o cMD
Ndisrugttioal in, th,@nomdoghtolus haagdchaBe gengs,t(agdes(cmb%)n Example 1 of

BY@ 3(;"’1/ %%1:%4?% KC(D%S ﬁuma%t keg%"d }1g}NaEHﬁrl§ tgﬁﬂgédec 4dsscr1bed in
sﬁre hwdd: D.Myst plhdNat. PdloteférPOhll P?ﬁmﬂér ﬁzld( «’1@75291 2 human

g@(‘g/%ﬁ@lﬁ itralnGsRe (£ debbribedtin Ekam Rt gme0IfB14404094)
6 Lonberg, N., Handbook of Experi ment al

Pharnacology 113 (1994) 49-101; Taylor, L., et al.
| The niouseiiyehphoayted %Ab)e BéBtd%nd fuestbwith a hbuseangkloma cell line

HuszanPEGl %ased:,ﬂonr&i S an %rd R?ot&col% %%hﬁaésgé&%?% G%E%CSUItlng

( hﬂgﬁdorﬁ@&r@ﬂ@p SFI]egIltﬂdl ﬂod the[prmiuct@[n oflantigetaspecific antibodies. For

5&@&9 "Ghele ! gl{)gés?%@ﬁonﬁéﬁ tﬁ%ﬁ ahdl ?%frﬁ?lgtn%% SeRlbectmHocytes

are ncor porate nce | n hel'r
from Epgunzed hige fffefused & pae- Fh?snurs 49, Sébé/() nonsecreting

5n§ﬁ1§e %y'ﬂorﬁa Q:%ﬁs 1ZPCR . ©83,148D) with, 388, PEQ. Cell$ afe plated at

397; 14 3 874, 545

aﬁpﬁ@%e y f‘sl 3 %%%ﬂ mwst@af/@%@s%ﬂ géﬁ’iﬁfwo weeks
VD BBAZAGhSeleativg n¥digdy. 03918. To generate fully human
nonocl onal antibodies to |G-—-IR, HuMab m ce can be

Individual wells are then screened by ELISA for human anti-IGF-IR monoclonal
IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are replated,
screened again, and if still positive for human IgG, anti-IGE-IR monoclonal
antibodies, can be subcloned at least twice by limiting dilution. The stable
subclones are then cultured in vitro to produce antibody in tissue culture medium

for characterization.
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i mmuni zed with a purified or enriched preparation of
|G~ IR antigen and/or cells expressing IG-IR in

waecwensiasce with the general nethod, as descriPEUER3004/003442

Lonberg, N., et al. I\Iature 368 (1994) 856-859;
Fishwild, D.M, et aI |ot echnol. 14 20 (1996)
845- 851 and V\D 98/ 24884 Pre?erabl y, the mce will be
6- 16 weeks of age upon the first immunization. For

epay :APCDQ{ B eﬁée@ hr rre?)&hklﬁﬁeﬁ)rpe[rﬁ%ﬁ?‘tahﬁgerpﬁnteracuons, it is

Hi

sol u IG--1R antig urif
II@SS‘E#’? éSth@%%ﬁan“BQ it c%‘ﬁﬁlﬂ’é‘l‘?ﬁs agrording tanihe Z@veméon by

Mﬁu%r@eﬁﬁﬂé%ﬂﬁ&febﬂo@ﬁﬂﬁk hﬁfoludentHer@)R\é@gﬁerch@iccordmg to the

SPERE aR Brmiekhedufiths kB AesEorLERen antibedy (see, e
ahiechogiesl.., vi e Namral382 (hgod) rﬁmm‘ﬁedomﬂst B.,celdl.s Nature 321
@i@%@fséiz”%sl Fa Qﬁeene(ﬁ et al® ngHE“Natﬂ qeld ki Rgs Al 96 (1989)10029-

expeérience

v]eﬂoﬁéh Such rfralwfgk hsaque@hcamm bmpblah@dkmebpuhlu rglydndagabases
%ﬁ@lﬂCﬁﬁfé%%ﬁﬁ@huMﬁrhnhﬂb&b %lzr{e%e LB ARG n%errmhne sequences

@ua&e toneal | y Cf antl gen 1 n co
e Jv%mfe amﬂeﬂ Yo%‘é’& wuenses Peetune theewil pop include
i dﬁi‘ihplétél@rt dsgﬁi]ﬁbléd Qdri s which bR f@rrhéﬁ BY WD)ﬁﬁouﬁQg during B

W nti nco ete Freu vant

e el S e il aBo ST HES shf Segpces of a
t]hgh laffimityi seedridary epettorebntibddy qiliadinkiusbeehlsacrdse itigvariable
o}%%i%'hned by retroorbital bleeds. The plasma can be

sC

eened by ELISA, and nmice with sufficient titers
of anti-1G- IR human i munogl obulin can be used for

| RO 8l AR f>f1§‘e§ Q%ﬁ@leﬂgacﬁl ﬁ%ﬂlélt eM:&dé.n§ 2BoRBeptide

ted |ntr vepousl y anti gen
o aing e KEPIIR, whcranu L RoNaFPHSk SIS Pieduaring af IGFrpAnd IGE-

NOAE BGF-IR, defecld@ 0 M5 6oBisTinEBR004/ 003442 - 22
expected that 2-3 fusions for each antigen may need to

be perforned. Several mce wIll be imunized for each
anbéayg chaif@onextagpife, vadabletregiorn { VH )T $EQ HONGD: 1ymivheref amino

t %
nﬁ%@ S0 b RflinC A Al S inl N HRE a0 o4
cteamotes Higiislineg or trogingand(aad 04 dsnotehaspaitic aCleor, glutamletwd and
abfa hLﬁﬁ@%e]a &Raik %&%&ntgggxo§ 80h1) ofta @é@neﬁjﬂ REMBEI On i N
thejr genous, eavg chai q genes \6(1[3 descri bed in
Bf’éfni) g‘tf%&n Capgistng phay ﬂljlab QI35 n‘%frﬁ%ﬁ% Q: ?:g‘i‘iher ein aa
CQ@tandtéﬁpS@ﬁiéeorg &s}eda&@,f h?gg% Idenofeks Swlulléj or hMlmi&% aa 103
ot egchno - .. and ,a
emore it wr BRI sl BRECRL R G Tlytip® AR g 105 denotes
Respantic abld. orglitafcilke), and 0f ThemdGdikht chatrecdatamt aegldd(CL) or a
dtirggrnlll&}tm&eg)ﬁw their endogenous |ight chain (kappa)

Particularly preferred nucleic acid fragments according to the invention are nucleic
acid fragments encoding a polypeptide according to the invention comprising as
CDR regions

an antibody heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2 (aa 50-66)
and CDR3 (aa 98-108) of SEQ ID NO:1, wherein amino acid 31 can be asparagine
or serine, amino acid 66 can be glycine or deleted, and amino acid 104 can be

glutamic acid or aspartic acid;
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genes (as described in Chen, J., et al., EMBO J. 12
(1993) 821-830), a CMD disruption in their endogenous

wheanysThai n genes (as described in Exanpl e 1 PET/ER¥004/003442

01/ 14424), a KCo5 human kappa |ight chain transgene
(as described in Fishwld, M, et al ., Nat.

Bi ot echnol . 14 (1996) 845- 85% and a HColZ human 15
heavy chain transgene (as described in Exarrpl e 2 of WO

04;4 &Aﬂ?&&y hg_Hi‘ %hﬂﬁtb%ﬁlﬂrié %ﬁ§c®€m Q8 1igsH %IEEQ%@% CDR2

ol GPBS e Re-088 o SHOrRMOR Bytiadnasningidad S6 can be

r pslilnk op g;olehyllﬂEJ adﬁ]f@ina heidio8eAn b6 pRaf@dadifl of Bdeted.
production of antigen-specific antibodies. For

exanpl e, single cell suspensions of splenic and | ynph
nbble-rdemstraded tham eayptleBglit OcHai matiabie niez@ahs ndre ecomfitdned with

&éﬁglcteg (1?% | t%%%%@@ﬁeﬂ&gg ??I?S/tgl}tn e%tsj)?pf Ir:}Eténr’Elganslated
29 V%deavleugn:ata@d atransemﬁmmtm@avom jo 1®Bmi rexpression vector
b&iﬂsﬁ“[ﬂ:tm ThhdatrPhnd 1@t%halﬁ%fe\é\§gn B¥n Qﬂtcaﬁ“ﬁ@ BEBkRd into a
bation in selLective di vi I'l's are
€ Zestel fadrayiesief gsria trﬁgﬁ%ﬁp(ﬁﬁf isena@ielypxansfected into host

mca]i@ odhivhadre thin flughlta et g 5nalethohadil @gpresdecb i (cRaIRE.Ve
hybri doma growth occurs, nediumis analyzed, usually

after 10-14 days. The anti body secreting hybri domas
aAecorcépgbrt e, investios gmeddesgraimethodrfdr tHe bdtidtionostia fev@mbinant

be e A R i

Ghercodinghcl ones are then cuitured in vitro to

produce antibody in tissue culture nedium 30 for
racter.i zati.on. 2004/ 087756 PCT/ EP2004/ 003442
DBt chtin s oprRviE] fnEgble aston OIS AESHRADIP:L wherein amino

az[tﬁdl l(md)ﬁ()&lﬁﬂr?b% n;ehit‘ié ef tafgimﬁasaa 3t délﬁ)tesp&ﬁﬁa@in% drGserine, aa 94
e r.econbi nant_ an CCOo

e B OB P TR BECR bR Gk S oapic acid,anc
iwfcalumealt h@@ﬂﬁmeqmﬁuﬁeegmné@]‘k)tl ng to the invention

o %L%mr@seemgﬁﬂg OBl BAEYAiSH [VES S¥EQMINb:2, wherein aa

Ppd ellcygfs}vr b an Folevgines aa P00 denoteh prolia ior el@amine, aa 103
(d23e0s a'i_tgl@nr@gr k@ﬁl@ caeen deﬁetes Shlirfd op leBEi?i@ anhuaﬁal 105 denotes

FPRIAiRFE LSTRRICARG R4 G0 bBVAT el BUnsapbiont ssiaue CL)

diataafrekagotit batulangdtitdesgetlnindiecdveiBg sAdbhBieshy iﬂ&ﬁ%ald cell.
uences These erm,n ces di ff
e ur QSRR G668y 8"‘§18q§é% cgbsmglg@ﬁﬁ% VeglPﬂ’é*ﬁ Wl‘i?l a1fy oﬂ’erefore
i prefecabdy of human IgGl type. Preferably, the heavy chain variable region contains
the amino acid combination of

aa 30 Arg, aa 31 Asn, aa 94 Tyr and aa 104 Asp or
aa 30 Arg, aa 31 Ser, aa 94 Tyr and aa 104 Asp or
aa 30 Ser, aa 31 Asn, aa 94 His and aa 104 Glu.

Preferably, the light chain variable region contains the amino acid combination of

aa 96 Pro, aa 100 Pro, aa 103 Lys, aa 104 Val and aa 105 Asp (antibody 1A and 8),
aa 96 Ile, aa 100 Gln, aa 103 Arg, aa 104 Leu and aa 105 Glu (antibody 23).



10

15

20

25

10 conpl etely assenbl ed vari abl e genes, which are
formed by V(D)J joining during B cell maturation.

w@R00a087186 gene sequences will al so differ fronmP@EP2004/003442

sequences of a high affinity secondary repertoire
anti body at i ndividual evenl§ across the variable-
regi on. The invention preferagly conprises a nucleic
acid fragnment encoding a pol ypeptide 15 binding to
IGF IR whereby said polypeptide i nhibits the binding
and I1G-- 11 to sel ected fromthe
gT%iP%tﬁ@ﬁl@rt 10 B8 32 ﬁééw a@r%mvr @pfén 404 Asp ¥ ths heavy chain
vaid aeproes o Hr¥Ha 105 L55Qa 104 Mal ankd aa0srRiphin @Rd 1t chain is

acid. ]%@E genotes serine or arginine, as 31 denotes
2SPET Bf%serine, as 94 denotes histidine or

tyrosi ne and as 104 denotes aspartic acid or glutamc

(a'gléjmvgﬁgo% Elgth%; @nplai%% E haﬂtﬂo ?Qé{g}?&mg 891‘16 invention

ereor,
clonstbst dlﬁgmms af vgH-Bblie vigi qwmef(emby of SE@rDuNdpgical assay

M@@&hﬁu%s% ¢ BR IS U Se PIGH-TH6E Llank &ﬁpma{e&%ﬂba&y #Brding to

denot es [Tne or glutamne, as 1 denotes arqgi ni ne
ofheiREnHAN. a5 104 denotes valine or |eucine and as 105
denotes aspartic acid or glutamc acid, and of a

human ht cha|qlconstant é% ]h
M ehothel hitor thepdeieat BV PIioR JroTilen T araresitas ges- o
fp]mymanehmcalc contfiosiiohp ¢dmeainingedhe 00r a4 ecorlbineiion 6fCikdiman

fﬁl%gﬁ?g]ﬁ:ﬁ ﬁﬂ%%ﬁie@go9 tﬂg la}é@% ﬁjl%lr%,]gg@g) n?hetrg ft l&? éhe present

on conp an ant1 bo
hisaentiany ﬁ?rmtd@n@ togﬂ ) Wafél ac;masmmw(lbfawW@@ caraaRz
(aa 50-66) and CDR3 (aa 98-108) of SEQ ID NO 1,

wherein amno acid 31 can be asparagihe or _serine,
ahh3Baseytirals sorpesitiony| Gic thte ivyendepetlse, calindeapdimaistered in

agdrbih@dorc amlei%? , dleUt aoinbinRdi it AB@AAlagbms.aFod; e}Mﬂple, the

2004/.08775 EPZOO /003442 24 ti bo
AR ﬁfeﬁlﬁ’g ACEIAP C(Sgg)nlgp g@n}g,tl,esegg ){IQV nggnjl with at

der2 on¢ aati-F@mbHgemn dr AbRBcdraanB@rdd Berafy. SEQ | D NO 2,

wherein am no acid 96 can be proline or isoleucine,
and am no acid 98 can be ﬁhenylalanlne or deleted. The

r &c shernetherapautic agantaisda chghicalceranpowt hegfileins dgi togssment of
a&a%céiomrﬁﬁl@s ¥ @Hémcﬁhé‘@ﬂé{ﬁﬁ ?élt@fncm&%r@dl@imycm, Doxorubicin, 5-
ﬁpns ation inifiati %{]S ant elo‘g

uREPEErcdh eGytosing) ra-Grg £y eprkesphamigde, Thiotepa,

t eavitdrat i(docdtaxel)Or BuePhes Slyeskiy,eClaol, Methotrexate, Cisplatin,
Melphalan, Vinblastine, Bleomycin, FEtoposide, Ifosfamide, Mitomycin C,
Mitoxantrone, Vincreistine, Vinorelbine, Carboplatin, Teniposide, Daunomycin,
Carminomycin, Aminopterin, Dactinomycin, Mitomycins, Esperamicins (see US

Patent No. 4,675,187), Melphalan and other related nitrogen mustards.

The term "cytotoxic agent" as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is
intended to include radioactive isotopes, chemotherapeutic agents, and toxins such
as enzymatically active toxins of bacterial fungal, plant or animal origin, or

fragments thereof.
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constructs. The heavy and |ight chain expression
constructs can be conbined into a single vector,

w@eooiosa1sé ect ed, serially transfected, or sepaPGEL/EP3004/003442

transfected into host cells which are then fused to
forma single host cell expr_%gi ng both chains. 10

Accordingly, the invention piovides a nethod for the
production of a reconbinant hunman antibody according

tDhd feml PYEdHuLORs ué‘eHQh%Is p?ﬁ@:ﬁw%’re?éf? £S5 HrBGuréor G de derivative

I cide a hai n consi'st1 ng
V@?mj%{ 2 pﬁ@r'g%ﬁu ‘\?ﬂi}f FWS SF@CN@atus %he,cmtwaam fmor cels

amn@ba(rah)o B geeot dﬁugsemd ﬁbecayab@r@ e enz%a%le alfle R@ivated or
15_denot hIS e or

t )??l ggr? n%‘eégoT§& %F%%foﬁ@pg‘?et & Iﬁalbr F&qrﬁlccancel
a@hamothnldpy oBioghérmiralSdvisty Vraﬁisacttmnc,o]ms ppn?o73—@@, @M5th Meeting

S%%tnqg%aaaﬁdf g%%b&r% %%gpé%er e as %pégéaggﬁg%éggeted Drug
gl"eﬁ’e Qﬂreﬁfgéll%r@eulaéweas Bpochagéinett ds (pd-dl pme24dr267, Humana
qh*égsamgrss) Pl %%’dxugseB@ttﬁﬁ ﬁw&&tmmﬁl eJ Xﬁh g Rt H8fted to,

notes valine or uci ne, an eno es
Phate-captpming @Pg%ﬁ%a chigp aspham efntainigraodiught sulfate-
odmainmgnqatradmgs egiepfidé- &atalmﬁg apiYdeKaR| YDA ac1d modlﬁed
AT R I o e
crdwpbmctambdeﬁd)Mgnmg@radmgs beopfiaradly sgseitwted bhyn)d)aécletamde-
h e
rou olﬁﬁlgﬁr éﬁ%@ 5- BHSI %k?) n¥aaéltd d&(}:lgle ns\@rglg?&?nﬁn? %i Ugs which
300 Aregconyerterh indg rthe mupre 4ctiver cyiptoxiadreeodrugs Bxamplesef @fotoxic
Alrligs Bt &h lﬁ.edienvﬁﬁze%lmﬂ_d’ & Mug%rﬁpﬂ)r%cplrp&l ?ﬁer’r}tgm include,

1 Asn, H s and as 10 era
t%rﬂ-{« afq @qﬁlf@%tﬁ é}ﬂrf@ P“‘é@P%’ﬁlCé‘S?Rt& ﬁ9§ﬂ ?féa]%ﬂ‘ﬁeno
aci d conbi nation of 30 as 96 Pro, as 100 Pro, as 103
LXS %séa%ﬂ e%ecl)ﬁ", "Vﬁ‘irggarldaﬂﬁca”%g? A%’B}&rcgqrrlgs rf%%:ileﬁ any éﬂg aggolvents,
1@83@@1@1 (randla,boda}mgs) anW 2ot/ 4817 Abfifungal agents, isotonic and
P@Iﬁ?@ﬁ Oéél%%%g_%%erétﬁ, q and h%g 49% 'tﬂﬁt lu%h gﬂisu?lg%lp‘&].ﬁra c&%patlble
dgfe a@%éhprcemfasls oiae of or aatrmaougxsmtramumﬂan/aubgnmeous,
rarddiorah\s dlﬁnhlrbrtelibﬁieﬁngmdrﬁlﬁﬁltﬁtlbﬁ (.8 IR8ffedlidrYor infusion).

preferre 5 The invention further corrprl ses the usé
of an anti body according to the invention for the

i dphasnaeoaficallEFadcédtable vialtl Orefdds @b es abktythay réfdins the desired
'ngf%lﬂoa%%%'r 0 %a:%tibody and does not impart any undesired toxicological
effects (see e.g. Berge, S.M., et al., J. Pharm. Sci. 66 (1977) 1-19). Such salts are
included in the invention. Examples of such salts include acid addition salts and
base addition salts. Acid addition salts include those derived from nontoxic

inorganic acids, such as hydrochloric salts.

A composition of the present invention can be administered by a variety of
methods known in the art. As will be appreciated by the skilled artisan, the route

and/or mode of administration will vary depending upon the desired results.

To administer a compound of the invention by certain routes of administration, it

may be necessary to coat the compound with, or co- administer the compound
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determ ning the binding between IG--IR of a sanple and
the anti body according to the invention. In another

W@3@ens775¢ he present invention provides a coOnpPSI/EPIINS/003442

e.g. a 10 pharmaceutical conposition, containing one
or a conbination of human q? ocl onal anti bodi es, or

t he anti gen-bi nding portion ereof, of the present
invention, fornulated together with a pharnaceutically

a&&ﬁpa qﬁh@n@%rp@&m il %saﬁzs%ﬁ CF’AJ GAHRRS irtrfgé eaﬁlpeﬁn& By be

ent.1 on an be adm nistere I nat
gperer to 2 subischiman SRPROPTiSth EHrigty At StangRlp, liposomes, or a

e&ﬂ*&ﬁ@ﬂt ePhiIﬁ%cedtirtaﬂf) AbiepaibleoRilhdifs a¥udedbulin® Cinddgqnous buffer
conposition of the present invention with at | east

of‘f’ ™% -t unor agent or other conventional therapy. A
"chenot herapeutic agent” is a chem cal conpound useful

Elé&ln%faﬁgﬁt?ﬁhg's Die ]gtfableC %glc:r%’rf Eﬁﬂ% s?erﬁg i @queous solutions or

er ape ent
Ddlﬁmr@lbn&lamd 5er11€I W@m &1 the @@mmeauamrmmtm of sterile

1r{2&@a‘b@ )solu¥bnk OB Qﬁ:ﬁﬁﬁfﬂrp eTha— hﬁs%t &P asuclg Onﬁ@?ﬁo L68 Cagents for

(docet axel ), Busul t oxi n, Taxol ot r exat €,
d)%agsrr@mﬁlcaﬂwtﬁﬁ alﬂbéFaHC% ip bR immthe apf eonyci n,
Et oposi de, |fosfami de, Mtonycin C, Mtoxantr one

B gy, bt R R p T AT PRIy s used

Mhé¢reimy cineans Eapdesanifc iadmilﬂisteeudﬂs offat ettianNaenteral and top1ca1

4, (ﬁ,ﬁ By %%Z)ogswqaﬁyﬁgﬁﬂ? [ﬁ% grl{ch{dees qfntﬁgoﬂllﬁr{l?aqgn 1ntravenous,

r@ft@mw@laa wipssttened.e nttmhecah hmtnacaavsdan imtapdritad m@cardlac,
f 1ealdeRRalOf ﬁl%l ?&I@Bemor ﬁ@ﬁg%ﬁéhéifst sHEEdtRRoRE, C&lubsuticular,

The termis ended o include radloactlvelsotopes
cﬁ)é%{trf@}aapéwbqam%re rﬂl%araéﬁunio;atmp@ab repidpgal and intrasternal

eﬁgmhlaﬁallﬁﬁas@ﬁtwe toxi ns of bacterial fungal, plant
or animal origin, or fragnments thereof. WO

2004/ 087756 PCT/ EP2004/ 003442 -26 The term "prodrug”
athess ecbmpositivins mpyplalscatimainr adjevantt such ps geeses@tivess wetting

erivat v . . .
CEIELINRBE Tebh D AREL G BRIy of precnce o
cohgapgdnisosiy hesanewred dotlybustdrilization pagdedurss, swpragnd by the

eﬁlzc}iﬂﬁ)tn' SPlvhﬂo@sC Eﬁt%%ﬁglap bnd Ca?l@i‘ﬁﬁ{gaf ‘Agéﬂ"c%s?%ﬁ :E%afﬁ‘ﬂ[ee paraben,

u%ﬂ%i@hﬂs{lgﬂ;ggby -acg %%ghﬁ lél@r Itgg@){ %lﬁtg,be des?rable to include
Tfsamﬁcdgeﬁﬂ%ucﬁés suars, &%ﬁmﬁ&&lorﬁi&%ﬂd e dilt to tIReEInaSdsitions.

A%’ﬁ?@&&‘ﬂg? gro?%%ﬁcléf%%}r % 'of tﬁe 1n]ecl%goﬁe pﬁarmaceutlcall form may be
brought about by the inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods known to
those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of

the present invention may be varied so as to obtain an amount of the active
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Delivery," Directed Drug Delivery, Borchardt et al.,
(ed.), pp. 247-267, Humana Press (1985). The prodrugs

w@bootlssé nventi on i ncl ude, but are not |im tepPCT/BP2004/003442

phosphat e- cont ai ni ng prodrugs, thiophosphate-
containing prodrugs, sulfate,s0 containing prodrugs,
pepti de-cont ai ni ng prodrugs, am no aci d-nodified
prodrugs, glycosylated prodrugs, f3-lactamring

PRI, wRRh | 19 NMebitteSHPELHILWt B desired therapeutic Fsponse for a
phenoxyacet am de- cont ai ni ng prodru s or PI on

SBUETIAT PR TP FA dDOdont RmITTag0Bd gut being toxic

Stdf [ther pasen0siThe adettal rtwsag% fidveDrolIr iddp&iRl RIpRsr légifanety' of
active cytotox

n be convert t he
Pl AR T B ime 6 fesas Tahp Shcbp e GRSy of the
Qplresmt ingedidomn empoypd,odr ube festern faftr otisenida thévesf, the route of
L%ﬁﬂ‘ﬁn : ﬁ%?lgggﬁiertgﬁg oé %?fml@gt‘f‘at{b% t%é [‘%{E %@l k8 éuérp g b fhe particular
heqraponnd hsing ﬁﬁpbm‘d ¢l dyratiew epthe kﬁteetmartr <Dtépr diiugs lcopeunds
anyd/8h thatdrlal Seed @HE@mbnﬁh@H %ﬁi 0 ﬂﬁ?ﬁl&lﬁar &ﬂﬁﬂdsﬂ s employed,

anti bacteri al unga ge I sotoni¢
aﬁ’§o‘1ﬁ§t Pon W}’éyi:ﬁ‘fgf%% rﬁe§era!a%€ H’hén‘lilml?ft %ﬁ‘ihc‘f’ér}és'mf}” of the
Phatienobeigp hied, Mamkefidabre wek knBwafie HabhydicilRescar ri er
Is suitable for intravenous, intranuscul ar,
subcut aneous, parenteral, spinal or epidernal
a'ﬂh¢ nomppsitiowmiss bg. stdrile iand dbtid oo the extefitithaonhe cédmposition is
I 0,_a

ﬁ %@%ﬁ%‘;ﬁ# Wa%ﬁaﬁﬁ)&% \ﬁatfctaltl{ aFSgr r{ai He an 1s$t%f1i] buffered
a?#mbé@lytlameth@y& MYOh(fqyaemma}wglwmls pr@wlene glycol, and hquld
tﬁéﬂlﬁ&ﬁé}@ﬂk‘?ﬁd ahfl %%Hﬁm? %ﬁﬁ sﬁttﬂale ﬁﬁttﬁ?es tRebs, €1 al.

harm Sci. 66 (1977 19). Such salts are 25
included in the invention. Exanples of such salts

| Prtiped fuidity taf @i rhdiftairged| fos e&ﬁhfﬁpleb By‘r leéidﬂtdaltlﬁg st hslecithin,
eriv

Bn PufiEhincR e Anlifed BFHEE Stis o Be RAIPbERPESOD a0 guse of
Asuetaposs Tn omnyfcatdsgit iy psfendble m/arduda:nsaimnlctgents, for example,

agjtgm @"‘CX fcgh gsgg% % Lrﬁg%ggﬁ or”ﬁ%’gﬁglk Flpe il & éh'Poende in the
t HENPQsitian. Lopg-deran absorpiin @ﬁﬂladmﬂﬁﬁablﬁ rcamp@ﬁtlmm cawlafr hrought

dgsip chyn %cﬂﬂﬁﬂg iRGhe %%hfp%@ltlﬁﬁsézﬂ %@entTWhﬁﬁ”&éM)%t &sofbtion, for
CO ound, of i nventi on y certain routes of

%PP’é’P‘PBHl miOPOSt?Fé?teHégﬂ%té%ssary to coat the
conpound with, or co- adm nister the conpound WO
2004/ 087756..PCT/ EP2004/ 00344
p%\?enﬁ‘el £519Y5 SOPPOEPE o 8 Eﬂ%lyeﬁéﬂlﬁff > taﬁedES8H‘E8CL ovE, the
nepympeindaoai ﬂDIeSQreﬂ)eddmhlisielsdbfoeodxampleamﬁpm opti dileent or an
catinliBble ddie £8Pl e, |iposomes, or a diluent.
Pharmaceutically acceptable diluents include saline
and aqueous buffer

The antibodies according to the invention can be used for the treatment of a patient

suffering from a tumor disease and in the need of an antitumor therapy. Therefore,
the invention comprises a method for the treatment of a tumor patient, preferably a
patient suffering from cancer, especially from colon, breast, prostate and lung
cancer.

The invention further provides a method for the manufacture of a pharmaceutical

composition comprising an effective amount of an antibody according to the
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solutions. 5 Pharmaceutically acceptable carriers
i nclude sterile agqueous sol utions or dispersions and

war@ridEspowders for the extenporaneous preparBCT/BP2004/003442

sterile injectable solutions or dispersion. The use

of such nedia and agents farg-pharmaceutically active
substances is known in the art. The phrases

"parenteral admi nistration" and "adm ni stered

haeetide tagethet vath uqﬂﬂrmd&uﬁﬂ]@i drcepabls canvibe sandfthe use of the

%lglgﬁo%yﬁ [ a{imgno ANGL r?tﬂ) F%{% reglflet%g t opi cal

usua ron, and i ncl udes,
without limtation, |ntravenous i ntranuscul ar,
AL § ARG Sﬁ'f?{'theﬂ ?f(fvﬁie@ G meth Y Bf‘ﬁgﬁ’!ﬁ&&ﬁrmethod of manfacture
|ntraor racardiac, _iIntra

pd (thgphinsesutical compesitian dan anfihadytacaeisiiag to the invention
ﬁdggﬂiéiﬂ wahladthemok ikt fefdbly @W@ﬁk&gérﬁror a prodrug thereof.
arachnoi d, intraspinal, epidural i ntrasterna
15 injection and infusion. These conpositions may al so
oo nddalithorg djhiev antisodiec taasbresér itatdowddnativet twitlg a cytotoxic
a s...emul sifying agents and di spersing agents.
Bg@géﬁ?Pgn of presence of microorgani snms nmay be
ensured both by sterilization procedures, supra, and

g‘%ﬂte | (Pﬁ)n g a%l hdEld lQé1 r&%reﬂ@srs,' s@#%e&@ ﬁlktlﬂ?g:a{rﬁf ﬁg'ﬂresaaﬁg provided to aid

, tor exanple, paraben,
sndling o ﬁrsfewrsfent SReBIenBE drueFEpe o icRds sqtforth in
ﬂ?eyaﬁie‘iﬂe@ﬁlﬁﬁﬁl 12kl ﬁnd@stbﬁ@thﬂemddsﬁﬁaﬁﬁhQ cag®at Sade in the

Btigdre e WO ARerhe b SR MR BSRIOR of

the injectable pharnaceutlcal formmy be brought

;ng1 @ﬁ&ﬁﬁetgi %S|on of agents which del ay
USL£b al um num nonostearate and gel atin.

25 Regardl ess of the route of adm nistration sel ected,
npoundsGpfigrt o cé’!PMll@ﬁe

P o T ORI R At Gpaiion MR U ileh LY

phar maceuti cal conpositions of the present invention,

Figurf Or MUl at SUST AdsQy fob Pesliraa s irtdbitiynae ePriuthte

dosage forns by conventlonal nmet hods known to those

of skill in the art. 30 Actual dosage |evels of the

Figure 8 ingred&ﬁmnythmmthduphammmm&ﬁduﬁmgUﬁﬂpustuhdhéwfﬁ

obt ai n-ah amsaRlaGi RLBEE A0 27 sRILEY 1R 7 melke: 3

PCT/ EP2004/ oeamh«zdylfgsmgﬁlgédl ent which is effective
to achieve the desired therapeutic response for a

=

Figure 4 Inhibition of I'*-IGE-I binding to HT29 cells by antibodies 1A, 8
and 23.
Figure 5 Inhibition of I'*-IGF-1 binding to various human tumor cell lines

by antibodies against hIGF-1R.
Figure 6 Inhibition of I'*-IGE-II binding to HT29 cells by antibody 1A.

Figure 7 Inhibition of I'**-IGF-II bindingto HT29 cells by antibody aIR3.
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particul ar patient, conposition, and node of
adm nistration, without being toxic to the patient.

wabh@4mgl76ct ed dosage | evel will depend upon a REI/EPR1094/003442

of pharmacoki netic factors including the activity of

the particul ar conpositions _%g_t he 5 present invention
enpl oyed, or the ester, salt “or am de thereof, the

route of admnistration, the tinme of adm nistration,

| Bt @ Of CHGERIE QN 18RI AubA EABhAH 1A BB IGF-IR and
bei'ng enpl oyed, tlie duration o e treatnent, other

dr ugs, corrpou‘?#gglp ad/ or materials used in conbination
with the particul ar conpositions enployed, the age,

Bl B st oot RBon FBRGETR arciadPwg ob BRpEEellanc

|i ke factors well known in the nedical arts. The

c ition . .. St erd12e. an | ui.d t he extent .
CRERRSL ! 07 B ininBisRb IR0 bt PR, R85 B ynei-hucr-
addi tion to wk entibodies. JMAX ev/ochln ipexiaml ikdndiogiof I'*-insulin;
buffered salifR. sPhittd Bihdi . A f . .
exanpl e, glycerol, plr opy eh@tg 52{’) P%%Pﬁtgdﬁfé\/[msuhn)

pol yet heyl ene glycol, and the like), and suitable

NFgutd BS t herR@hctid®ofdRaegdlhtib b NG FCBnb vo.

mai nt ai ned, for exanple, by use of coating such as
lecithin, by maintenance of required particle size in

t RiguoEe of dCsparsadtivity afigntibodicsevitf IGISIR fraat éthtsSspetiss.
many cases, it is preferable to include isotonic

agents, for exanple, sugars, polyalcohols such as
ngm.ll or sorbitol, and sodiumchloride in the
CEBRG3Hibh 6 hjt b £EM 1FRIPERIGRT - TG PRI BHBGARD! ©
conposi tions t}gn be br oug;p? 201§%’aout %y Fr??ﬁhug?%g in

the conposition an agent which del ays absorption, for
egaltitetof hgbtidbmuasn nonost earate or gel atin. \Wen the
active conpound is suitably protected, as descri bed

above, the conpound may be orally adm nistered, for
essengrhted MitMabahyliridembasdivkrieeailtieed dan Hplsisdorhd alxpeess Medium
edi el he . badi rdi.ng,t Q. th .
R T ERHIbAL Gt ) SSARERT MRY2" Bl Frgutamine

s (BipBihiitigket rand 496 Qrigen privgdectantigem Francehetedy°6fandrb% COx;
apt intYeREs MR uIBOSFaNedifm (Sbb‘ &l E‘i\’)%ittgﬁerm&, BERium)

a method for the treatnment of a tunor _patient, ,
prPPiagtsr étﬂﬂbfterain@ 08gif $e&¥ N PG Mo B¥ahers , Utah), and Origen
eHpbtidemb CldnianFL4eb030 nklf BR6GaitHetsbludd MIBNA 3720 8nd 5% CO,.
cancer. 30 The invention further provides a nethod for

t he manufacture of a pharmaceutical conposition
cbnpuinigiatign procefliveatfitteasgembumiceof an anti body

according to the WO 2004/ 087756 PCT/ EP2004/ 003442

Ten HCo7 transgenic mice (4 males and 6 females), strain GG2201 (Medarex, San
José, CA, USA) were alternatingly immunized with 1x10° NIH 3T3 cells, transfected
with an expression vector for IGF-IR, and 20 pg soluble extracellular domain of
IGF-IR. Six immunizations were performed in total, three intraperitoneal (IP)
immunizations with the IGF-IR expressing cells and three subcutaneous (SC)
immunizations at the tail base with the recombinant protein. For the first
immunization, 100 pl of 1x10° NIH 3T3 IGF-IR cells was mixed with 100 ul
complete Freunds’ adjuvant (CFA; Difco Laboratories, Detroit, USA). For all other
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-29 invention together with a pharmaceutically
acceptable carrier and the use of the antibody

w@ewengli7ag to the invention for such a nmet hod. PATTEP2004/003442

i nvention further provides the nmethod of treatnent,
met hod of manfacture and thg pharnmaceuti cal
conmposition of an antibody according to the invention
5 together with a chenotherapeutic, preferably

Q%Eﬁ’%rﬁ%{tﬁ)nggl%ﬁ 8f ce@s PHE YRy n%@s%ﬂ%i’frecohfblﬁ‘ﬁﬁ'ﬂrbﬁm whiixed

I es can be use In conmbination wth a“cytotoxic
rveith B0 imgpynplate Ereumds Afiagne &ks Bifcok ef er ences,
sequence listing and figures are provi ded to aid the
under st andj, n f the present invention, the true scope
WWF@HW@E%&%& orth in 10 the appended clains. It
I's understood that nodifications can be made in the

. . f
o AER S P AL OB P il
|IEFESARGHER a«ziablemtre@um domdinat awdnmn@htlde e 1t lyg/né jip PBS
cx}v%]stc%t%d OVgII.[lﬂ’lll%gt 42’9 ; ufcgst@@hoﬁpé' at @'7‘1'2 'tB 96 Q}eﬂpﬁlates Thereafter,

biti ur e Pr i mar

bt b o bl b PR TC: B sun cepied ity 036 2?20 and
B'cﬁicﬁen SeruRNGIRQMBRIN fc2101 HEu’uk@l) at?rocﬂﬂténbﬁéi{é(tulé\ First tap sera

Ferf %z@%deh%ﬁtlb?fﬁgﬁ‘ﬁé b Fes L othe a5t yfrs Brsqluted 4100 in

BN axicherﬁﬂy Hilgret eipbtol Nb40D. Dilumedoderd W2fe-dddEd lto the wells and

RSG50 5] 955 BATRD LB 6L | NPy 200 mi
| go26 anGhumanbiGRHTR §1Q0opgAndD wee |uLsed wp@mvmyrql ASubsequently,
cﬁl?ﬁ‘ég Sefe %Qgﬂeg tﬁi&%ﬂfl P%%@Saﬂdql:lcﬁlgatgi DGihgdree EBSh peroxidase

ant | y ccl

LS s 608t ARyt cg0p0 in PBSTC
I fB@' ] @lead 39@ WHBVWér@%Q&dQMd@%ﬂl PEFT Al @s@ﬁys M&&I@ped with

Cefnl” cepaed ragtts " salem 1 are el bEb L 2l e

béthdbeag thiezcdihs-o-filoaid &ld)))/foal’ﬂ()l miMuEs- atrodR tempdoatdieeRT) in

(el Ak BibaTBX B RLAYH 908 hird 125- 1 nsul i 1,

FACS analysis

In addition to determination by antigen specific ELISA, anti-IGF-IR titers in sera of
immunized mice were also determined by FACS analyses. NIH 3T3 IGF-IR cells
and the parental NIH 3T3 cells were incubated with diluted sera for 30 minutes at
4°C. Alternating IP and SC immunizations were performed at two weeks intervals
starting with an IP immunization. Pre-tap serum (parental NIH 3T3 cells) was used
as negative control. Initially, 200 ng/ml goat anti-human IGF-IR was used as
positive control. Cells were washed three times in PBS supplemented with 1%
bovine serum albumin and 0.01% azide. Subsequently, cells were incubated with
fluorescein isothiocyanate (FITC)-conjugated antigen binding fragments (F(ab’),
fragments) of rat anti-human human IgG diluted 1/100 in FACS buffer, for 30
minutes at 4°C. Cells were washed twice in FACS buffer and samples were analyzed
on a FACSCalibur (Becton Dickinson, Erembodegem-Aalst, Belgium).
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M N:. mnimal binding after conpetition with 1 M
insulin) Figure 11 Induction of downregul ati on of

WO G408 7561 vi vo. Figure 12 Crossreactivity of PCT/EP2004/003442

antibodies with I1G--IR fromother species. Exanple 1
10 Generation of a hybridoma,gell |ine producing
anti-1G~- 1R anti bodi es Culta e of hybridonas

Gener at ed Hul\/lab hybri domas were cultured in Hybridonma

ﬁ;%sgﬁgm cjium (PAA Laboratories GrbH, Austri-a)
suppl efrented with 2 mM L-glutam ne (Bi oWittaker) and

4% Origen Coning Factor (I1gen, France) at 37C and 5%
G@’&en 1r@h itiferb S@muﬁ@I@QRf hagde Dulhece srae Madfidant( 58e were

|ttak r Eura Bel su
el oo SE byt B85 PRy rdReestar S Sarie gof ul PBs
I-iym'aveimmaly@.ﬂmagdl;deys(hefc(ra(ﬁumﬂ. | gen, Gaithersburg
MD) at 37C and 5% CO2- | nmuni zation procedure of
transgenic mce Ten HCo7 transgenic mce (4 males and
f@n&@msgenesm@n GXx201 (Medarex, San 20 Jose, CA
USA) were alternatingly immunized with 1x106 NI H 3T3

cells, transfected. with an_expression vector for
I@lrael"lllEre saraitipesd @nds,thelfﬁleén and hapeh nodestlagkingithe gdominal aorta

{ Vet Ctaf Xweidballecte. Imﬁgn\wgﬁeﬁﬂﬁ&:amqmﬁh:rﬁﬁa leells with the
ree intrap i'zati.,ons W
SR R BenSE i ") S ariolREL AaHie 6 piehdests operating

|pmuafduzrest| ons at the tail base with the reconbi nant
protein. For the first 25 immunization, 100 | of 1x106
NIH 3T3 I1G--IR cells was m xed with 100 | conplete
Pe-ELEYS' adj uvant (CFA; Difco Laboratories, Detroit,
USA). For all other WO 2004/087756 PCT/ EP2004/003442
-31 imuni zations, 100 | of cells in PBS were used or

r B GRtSTIRER Wb%tbfrehwrmglamthweswedrﬁq@dhr fasiem genegate human
Riibodses, adi-BUBSAL whi Gefforhkd. CNISAAPIhied Gers msmealv@lth rat anti-

By e s tfbr e DA ised TRPHETE PPBES, qyeright
sinkulidt®neatt 4°4L eﬁftemlcb#caﬂbnn@the atllq ptoeceatertdoiked yf intubation

hour PB@?E?@{«} Hgar %%Bﬁﬁe&‘f)% gh%h%%afg’eg %ﬂ s ek %rLcY}Bated with

erea
wesibir iglomesr @lwgmmmrtthl/ﬁsé nEdiPEBSTG) flubireamediug 1/ diluted

OGS TOMRERNuQd 20 ndfifive C3AGH RHBRt ﬁ@ﬁﬁw’@ G R&RrBRY) 100 diluted

for 1 hour (h) at foom tenperature. t tap
n PBSTC servc(ed )as positive control. Subsequenﬂy, Wel s were Wasﬁeci3l thrice and

were incubated with HRP-conjugated rat anti-human IgG F(ab’), (DAKO), diluted
1/2000 in PBSTC for 1 h at 37°C. Wells were washed thrice and assays were
developed with freshly prepared ABTS® solution (1 mg/ml) for 30 minutes at room
temperature (RT) in the dark. Absorbance was measured at 405 nm in an ELISA

plate reader.
Three monoclonal antibodies were prepared.

Antibody 1A: SEQ ID NOS:1 and 2
Antibody 8: SEQ ID NOS: 3 and 4
Antibody 23: SEQ ID NOS: 5 and 6.
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were diluted 1/50 in PBSTC, sera from al

ot

her taps

were pre-diluted 1/100 in 10 PBSTC and serially

waledoupgdsap to 1/6400. Diluted sera were addedPCDEP104/003442

wel | s an

d incubated for 1 h at 37C. Pre-tap serum was
goat anti-hunman

used as negative control. 20Qzng/ n
|G~ 1R (100 g/mM) was used as positive control.
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ntly,
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di |l uted
washed
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WST proliferation assay

To assess the capacity of HuMab antibodies to inhibit IGF-I-induced proliferation
of IGF-IR expressing cell lines, the WST-1 proliferation assay was performed. The
IGF-IR expressing cell line NIH 3T3 was cultured for two days in starvation
medium (i.e., regular culture medium with 0.5% FCS instead of 10% FCS), 9x10°
cells per well in 96 wells tissue culture plates in order to bring back the metabolic
system to a base level. Thereafter, medium was removed and wells were replenished
with 100 pl starvation medium containing the following compounds: 1) 10° M
IGF-I; 2) 10® M IGF-I plus 10 pg/ml protein-A purified HuMab antibody; 3) 10
M IGF-I plus 10 pg/ml olIR3. As negative controls, cells were incubated with

starvation medium, as positive control cells were incubated with culture medium
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and vena cava were coll ected. Fusion of splenocytes
and | ynph node cells with the fusion partner SP 2.0

w@edohmsmes performed according to standard opePEL/EPIP04/003442

procedures. 10 x ELI SA To determ ne whet her hybri domas
that resulted fromthe fusion,generate human

anti bodi es, a x-ELI SA was perf40rmed. ELI SA pl ates were
coated with rat anti- human | gG K-1ight chain antibody

( %?%el@'vbéﬁ edlltdred 3905h hdl:hP Gl Wo ‘El\c’tfé' Qhﬂé@ﬁueﬂﬂ?ﬁ !t'@ ﬁt MOW ST-1

t.er | sSscar
bgﬁag?rgd@afheolﬂlazsoam ﬁﬂ%é%)wsraéﬂefi ¢y s to gglert {Hve SR After
t erppRodt Uslsorbbhes eak tratasumdl dtS430ehf irﬂ enlELISA thE header. The

ure s at ant ted i,n
Pt S i, SEPFEESN iapedotlofiutlyeds T Tollowing
négatulaze control, x-light positive nouse serum 1/100
diluted in PBSTC served as positive control.
S@)lbse%uentlb vel | gpwere washed thrice and were
i ncuBEeEed® wi t[?{GlHRP- 08?51“??@‘31‘1‘?& rat anti-human |gG

F AK 0 1/ 0|n for 1 h at
iz‘%bb’v‘@ﬁ ?Prmc;?%f%mﬁo,a% dctt)é“i‘“flf&e HWME@ e

devel oped wth freshly prepared ABTS(r) solution (1
leflor 30 minutes at room tenperature (RT) in the
?ﬁ#ee-dﬁ\th%g gigﬁﬂ%ﬁoe(}ﬂrsof'{ﬁﬁﬁ)r LAR A3l o ovc eX rcaéign QPIGEIL—k %eptor at
ate rea nonocl onal antlrb odl
dhegllgontacy BGD\gultwisdy 1A: SEQ | D NOS: 1 and 2
Antlbody 8: SEQID NOS: 3 and 4 Antibody 23: SEQID
5.and 2004/ 087756 PCT/ EP2004/ 003442 -33-
%ﬁ“dl‘aés‘?‘% hation of the affinity of anti-1GF-IR
antibodies to IG-1R Instrunent: BI AC(PE(r) 3000

(R 2Ry e WRe B Th REATBH M, obfich bt B qoger slides

anttther hakntaw &crwtamn bocresflgéntom staldpithy dffacte dred@F-IR surface
f [ {
ant | Es%%y yAnSt }%’):252%)@{}@&1? F%lsplieeﬁgﬂté?l 8t B Ldderol group

(untreated mlce) was shock frozen in isopentane and kryosections were cut at 5um

thickness. Immunofluorescence labelling was performed using a mouse-anti IGF-IR
monoclonal antibody (0lIR3, 5pg/ml) or an antibody according to the invention,
followed by a goat anti-mouse-antibody or a goat anti-mouse antibody labeled with

Cy3. Specimens were imaged on a Leica SP2 confocal microscope or analyzed by
FACS.

Results:

When H322M cells cultured at high density were imaged by confocal microscopy it
became apparent that IGF-IR clustered specifically at the sites of cell-cell contact.
When compared to H322M cells grown in vivo, i.e. xenograft tissue, there was a
striking similarity to densely packed in vitro cultures as far as the organization of

surface IGF-I receptors was concerned.

The upregulation of surface IGE-I receptor in superconfluent cultures of H322M
cells was also quantified by FACS. IGF-I receptor surface expression increased more
than 10 fold when cells were grown under high density conditions compared to low

density without significant cell-cell contacts.
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10 extracel |l ul ar domai n was added i n vari ous
concentrations in solution. Associati on was neasured

Wh00a0817&F- | R-i nj ection of 3 minutes; di ssoci aPCDRPA8E003442

nmeasured by washing the chip surface with buffer for
5 minutes. The affinity datasfor antibodies 1A 8 and
23 are shown in Table 1. Tabfe 1: 15 Affinity data
nmeasured by SPR (BI ACORE(r) 3000) Antibody ka (1/ M)

kOtHet t@hokKeells 30N a<BTOY) MDS31 . ailg 6‘%Ci‘ Oﬁéslh;(ﬁwﬁﬁ axsn:l'l(ﬁgrsbehawor,

1’6@1“2%(’6%8%“36%@1%11 Qﬁ)@F ia%entoeﬂso&thf@d@, suyface upon gstablishing

Icelldcelt chOtatOsiteianpl m 3nil}ﬁ$ bfél{t@;iel ({)fqgmm ?e]%sﬁﬁyap};@ars to be a
acCl anti podi.es

a%%_x@llsﬁ P%&%}%gt& prn()l%)}(ef ssg§ %orgzﬁmafrlorr @t 152 éc;( gql.ggisﬁnn‘xgvo (Fig.

cetl lines, the WST-1 proliferation assay was
performed. The |1G-IR expressing cell line NIH 3T3

s cultured for_ two days in starvation nedium(i.e.
v@@lwtﬁﬂﬂe bitiomof HA2M, g selloegvesng IGFsHRoacd ) eult@¥under

RESImeBxdIR anbddys1 per well in 96 wells tissue culture
plates in order to bring back the nmetabolic systemto

a base level. Thereafter, mediumwas renoved and wells

vidaerinkphdiaheds: 25 wi th 100 | starvati on nedi um

containing the foll owi ng conpounds: 1) 10-9 M |IG~1;

:24% 10-9 MIGF-1 plus 10 g/m protein-A purified HuMab
33206 gdlls vBye g@ltigred fin REMIINL645/ 109 NCetliaainRbly-MEMA (poly(2-

g aﬁ%/)g’tgl gﬁﬁ&hﬁ&tﬁte)}: RbhRd Wk f1° P ﬁp %%Jénce to the plastic

m as pOSItIVG CcO
i SH, EfatUé’diewher*F eqnditions H2pM selladonn denssphewids that grow three

Rizhe @411 Q%éﬁe%ty thatHsQalloa ar@ﬁbfa?e Yiﬁfe%eﬁ'&gntcé'br %egecébhermds

an_addi al | two days Sub
RIS, S tﬂEngjE 15?e3§1{.%§1t histo q}um dqrgayzatigniaf solid tumors
lesita Sphed@ﬂ&ﬂ:tltui‘ds\h@ere éhdubatedffb£D dads th l’.}QUfiBI‘ésence of increasing

t 450..nmin an
SRR S BSaE IR B RO, b B ooy
\egainstdilBVaad @Qalasicﬂiﬁoflwng used tah:enégahtf@mmg)l "Bhd WiSTIoaversion

@RaF QAYUEHIAW e h arvation nmedi um
e Ay, S?u%%lf‘oﬁ’: - ODsanple / ODL100%

gr om h) x100%
Results:

When H322M spheroid cultures were treated with different concentrations of
antibody 1A (0.32-10pg/ml) a dose dependent inhibition in growth could be
observed, while the control antibodies against HBV and E25 (anti~IgE) had little or
no effect. The reduction in WST for antibody 1A is therefore primarily due to a
reduced proliferation of the cells (Fig. 2).

Example 5
Determination of pharmacokinetic properties

Antibody 1A was administered in two different pharmacokinetic studies. For the
first study, the antibody was administered formulated as a potassium phosphate
buffer solution. For the second study, the antibody was administered formulated as
a sodium chloride/ histidine solution.
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Exanpl e 4 Three-di nensional growth of tunor cells and
overexpression of 1G--1 receptor at 10

w@eiosagBhd - contact (3D culture) Materials and RMEL/APIO4/003442

NCI H322M cells were cultured in RPM nedia on opti cal
grade gl ass cover slides ei_%?gr at |l ow density or
superconfluent to study the érfects on I G--1R surface
expression. In parallel, H322M xenograft tissue

| 89 at pRsfdn@BulBgdycont rol group 15 (untreated nice)
was shock frozen i'n i sopentane and kryosections were

cut at 5m thickness. | nmmunofl uorescence |abelling was
pBérhale NMRUsiitgwere iletb @:8am3 g b&dy WElght)PARGHRAIA was given as a
anti bodggg@iﬁs 5%{2&% or, an, ant.i bog according to the

i BRVSAYT HRE OB 16 D- anuigistratiqn FOfE se- ant i body or

a goat anti-nouse antibody | abeled with Cy3.

Spegisens were inaged on a Leica SP2 confocal

m croscope_or analyzed by 20 FACS. Results: Wen
HE® migrkedlv. Pregiranserigation: Hingginde Adintiyisteeedevdlumgeld li/kg.
Conhfaa i.}i.'iDirﬁ SGRRNtrhtion: .

c%iﬁs]tg%e p_e%i ficall y0 a?ﬁ? g& s%ltgg[ghg %&e{}?{llggﬁﬁﬁl&k‘g'
cORE&EOsE adRARSUaEABar ed to H322M cel I's grown in vivo,
i.e. xenograft tissue, there was a 25 striking
spmlarity.to densel ked.in,vitrpo cultures.as far
2REa spgle et Paferl Fraised fex-plaspa defsisopt Hgasompound
cusiogs heohan Tge-Eip$Aeguettatd. on of surface | GF-1 receptor
i n superconfluent cultures of H322M cells was al so
guantified by FACS. | GF-1 receptor surface expression
i Reageatsed nore than 10 fold when cells were grown

UAHBbodES T ane | dnib6 @R didiy Ritsl ¢HBRe -
densi %\ |t t Si gn???%g%t ell- ce?%&ﬁt%@%ﬂg ﬁ\gﬁan kappa
ZQ}EF 2§ &I?ikloEﬁg%NP Q1> -35 Other tunor cells

such as HT29, MDA231 and MCF-7 showed a simlar

bghavi.or, _.i ndicati.ng,that. uprequl at.ign of 1G=-1 . .
ERBEH el Bt sl SRR B P o conugate v
cHbtsegaddistcparvzidase DIAKLD i Godedfo.#0214)i que feat ure of

H322M cel | s but appears to be a general property of a
nore tissue |like organization that is also found in

viA\ss8y preggdures 1) . Growt h i nhibition of H322M tunor
cells expressing |G-1R in 3D cul ture under

Coating of the microtiter plate:

Step

- dilute capture antibody 1:10000 with 100mM Na-Carbonate, pH=9,6
- add 100 pl of this solution (Step 1) to each well

- incubate the plate at 4°C over night (12h)

- remove solvents of each well

- wash 3 times with 300 pl/well PBST

Adding animal sample and calibration sample, respectively dilute animal sample
(range 1 to 10 up to 1 to 200000) and calibration sample, respectively
(concentration 0.625; 1.25; 2.5; 5; 10; 20 and 40 ng/ml human IgG) with 3%
BSA/PBST:

- add 100pl animal/calibration sample to each well

- incubate for 1 h at room temperature (22°C)
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treatment with anti body 1A Materials and Met hods:
H322M cells were cultured in RPM 1640/ 10% NCS medi a on

w@oioyo$iEMA (pol y(2- 10 hydroxyet hyl net hacr yl at BQ)/EP2004/003442

coated dishes to prevent adherence to the plastic
surface. Under these conditiqggs H322M cel I s form dense
spheroids that grow three dinensionally (a property
that is called anchorage i ndependence). These

Sphevaeh 93imdsSRAETRNI/WPHSY ee di nensi onal

hi stoarchitecture and organi zation of solid tunors in
situ. Spheroid cultures were incubated for 9 days in
tDetepi@sence of increasing 15 anobunts of antibodies

fro /od . T n ci.fi L pes (anti body
agalra?ﬁlg %?%%Wgﬂﬁnﬁg%&o’s?@ h\%\‘@%%gggf as a negative
coniadd|100 fhie ea8Twelbnver si on  assay was used to measure

gr OMJ&bhfélpri h'a?fbon?%etr%urde (}é? g) H822M spher oi d

cul tures wer e treat nt concentrations of
20 el Bbiages Wit W03 WelBIT) a dose dependent
mhlaadtm@mms@%mdbn%léh&@al observed, while the
cont %I hodi es cqfiu nst HBV and E25 nt| - E) had
1B o 10 iR Sop dls Sliiveactiom i S Y Helis? M oralc actd
ant inkeaslyreliife ¢xginictied ef 405ampri marily due to a reduced
proliferation of the cells (Fig. 2). Exanple 5 25

Det ermi nati on of pharmacoki netic properties Antibody
1A was administered in two different pharmacoki netic
studies. For the first study, the antibody was

adm ni stered fornul ated as a potassi um phosphat e
buffer solution. For the second study, the anti body
was adm nistered fornmulated as a sodi um chl ori de/

hi stidine solution. WO 2004/ 087756 PCT/ EP2004/ 003442
-36- 5a) First animal study Fenmale NMRI mice were used
(18 - 23 g body weight). Antibody I A was given as a
solution (KPO4) for i.v., and i.p. adm nistration
route. Doses: 5 10 ng/kg i.v. Drug concentration:

I mg/ m.. Adm nistered volune: 10 niL/kg. 10 ng/kg i.p.
Drug concentration: |Ing/nL. Adm nistered volune: 10
m./ kg.



Singl e dose adm nistration. Plasma sanples were
subsequently anal ysed for plasma | evels of the

W@ ovpositee usi ng a human | gG ELI SA net hod. 10 ReEHBRWDE003442
Anti bodi es: Capture antibody: polyclonal rabbit
anti body agai nst human kappas,!ight chains |gG (Dako,
Code No. A0191) Detection ant%?body: pol ycl onal rabbi't
anti body agai nst human 1 gG conjugate with 15 Horse
r pyd @iy &glrsom dase (DAKO, Code No. P0214) Assay
procedu Coating of the microtiter plate: Step 20 -
dilute capt ure anti body 1:10000 with 100mM
Na- Car bonat e, pH=9, 6 - addafR0: | of this solution

(Step 1) t each - ncu6atg | at at tég over
ni ght (12h§ha1‘m?fé” é%"&jra\%eﬁ?féo ?n‘g%%gr sh 3
times with 300 |/ weddp&iB&STum phodddialgufsi rml sanpl e
and calibration sanple, respectively dilute aninal

safpe—(+range—+—to—10-—up—to6—3+6-200000)—and
¢al i brRdrametesanpl @, respiescti vely (concentrati on
Wi, Bons Pt 30— add-101 bl /eabibrat s IOe
sdampl e to each vvel | - incubatie forNMIRh at noom NMRI
tg@g{ ature (22C) |WD 2004/ 087756 P@;ﬁjngogit 88?,43,%}““&16
dfarpulstioet ect i on ant i body 1: 2008hedphite BogeBSA PBETSphEe buffer
dzggseloo | to each Wi| Img,ké,ncybat e fgpol hLatm[‘oom 10.
femperature <221 < =T WasIjo lIIICb W T U017 Wert
pigtmyinistration route iv. i.p.
CMAX ng/mL 208000 68800
CMAX_NORM ng/mL / mg/kg 20800 6880
TMAX h 0 96
AUC_0_LST h.ng/mL 36300000 32300000
AUC_0_LST_NORM h.ng/mL / mg/kg 3630000 3230000
AUC_0_INF h.ng/mL 40200000 36300000
AUC_0_INF_NORM h.ng/mL / mg/kg 4020000 3630000
PCT_AUC_EXTRA % 9.75 11.00
MRT_LST h 324 348
MRT_INF h 437 475
CL_TOTAL mL/min/kg 0.00414
VZ L/kg 0.11
VSS L/kg 0.1
HALFLIFE_Z .h 308 (=12.8 days) 324 (=13.5 days)
F % 100.0 89.0

5b)  Second animal study
Animals:

Female NMRI mice were used (21 - 28 g body weight). Antibody 1A was given as a

solution (histidine/sodium chloride) for i.v., and i.p. administration route.
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- add 100l ABTS(r)-solution to each well - after ca.
10 min stop the color reaction with 50 Vi/well 0.5 M

woakiog77aci d 10 - neasure the extinction at APSHREPANN/003442

2004/ 087756 PCT/ EP2004/ 003442 -38- PK Paraneters:

Tabl e 2: Phar macoki netic par_gggters of antibody 1A

fomul ated as a potassi um phoSphate buffer Paraneter
units Species Mouse Mouse Strain NVMRI NVRI  Gender

f & female Fornul ation Phosphate buffer Phosphate
buffer Dose ng/kg 10.0 10.0 Admnistration route

i 1q/mg/kg pv. Drapvarcangaien: 20800e/m88800 Adonvmnirteradrmivatst m10/mL/kg.
) s fi 2.8.&9&0 6&RehtraithX h 62 86/mIAUC MarhivilichedR@lufle: 10 mL/kg.
363 ogo, 32300000 AUC 0 _LST_NORM h. ng/nL / / kg

3EL0866 B IIBDTI NG| NFPHTHg/ . D809 SBD 00 mL/ke
AUC O0_I NF_NORM h. ng/nm. / ng/ kg 4020000 3630000

PgiT @L&C E%TRA;%;@% 75 11.00 MRT_LST h 324 348 MRT_INF
hoH87 7S TSR nl/ mi n/ kg 0.00414 VZ L/kg 0. 11

VSS L/ kg 0.1 HALFLIFE_Z h 308 (=12.8 days) 324 (=13.5

deMStha sgm%‘le} Q0 s§§se8uently analysed for plasma levels of the compound
using a human IgG-ELISA method. Calibration was done using the antibody 1A for

preparing calibration samples.

Reagents and assay procedure: see Example 5a



5 5b) Second animal study Aninmals: Fenmale NVMRI mce

were used (21 - 28 g body weight). Antibody 1A was
wW@rwa/87s6 a  sol ution (histidine/sodi um chl ori BE)/EPIIN/003442

i.v., and i.p. administration route. WD 2004/ 087756

PCT/ EP2004/ 003442 -39- Dose 10 ng/ kg i.v. Drug

concentration:

2 mg/ kg i

concentration:
5 Single dose adm ni stration.

subsequent |y anal ysed for

0.2 ny/ ni.
20 ng/ kg |

.p. Dr

Iﬁfabfel’m IeveI s of the

1 mg/ L. Admi nl()étered vol ume: 10 ni/kg.
.p. Drug concentration:

AbRimksh&eRd vol ume: 10 nl/ kg.
2 ng/nL. Adm nistered volunme: 10 niL/Kkg.

Pl asma sanpl es were

ug

P R e e e
cal i bration sarrpl hgndﬁsé@dmlnch}mmdasemywprocedure: see
Exarrpl e ba 10 WD 2004/ 087756 PCT/ EP2004/ 003442 -40-
K—Parafreters——Tabte—3—FRharracokingte—pararetgrs—of
atieripody 1A fomil ated as [a Mossd di ne/ sddousen chlior i ddouse
3¢ iy on ?peciz es Il\/buzse I\/Itus?nm fe rSt r "‘}{HUI‘RE\WR' NVRIvRT
INIV ETTUTt FCTjarc T cranc 1 ocrrar © OT 1o at ot
setngder on sol utign _sol utign (fKa@le hi gt difereile female
Nafdulibst i di ne)l (NaCl/hijstigdjne) [Pose K9 10 2 %08 tion
f\dmnlstratlonrouteuv. |.Cp._|‘.p ng/ mL {222000
7900 186000 (NaCl/histidine) (NaCl/hlsudme) (NaCl/histidine)
Dose mg/kg . 10 2 20
Administration route iv. ip. i.p.
CMAX ng/mL 222000 27900 186000
CMAX_NORM ng/mL / 22200 14000 9300
mg/kg
TMAX h 0 24 24
AUC_0_LST h.ng/mL 30500000 4920000 59000000
AUC_0_LST_NORM h.ng/mL/ 3050000 2460000 2950000
mg/kg
AUC_O_INF h.ng/mL 36700000 6910000 72100000
AUC_0_INF_NORM h.ng/mL / 3670000 3460000 3610000
mg/kg
PCT_AUC_EXTRA % 16.90 28.80 18.20
MRT_LST h 247 217 239
MRT_INF h 381 513 389
CL_TOTAL mL/min/kg 0.00454
CL_TOTAL_CTG LMH
CL_ORAL mlL/min/kg 0.00482 0.00462
VZ L/kg 0.102
VZ_ORAL (Vz/F) L/kg 0.166 0.108
VSS L/kg 0.1
VSS_CTG LMH L
HALFLIFE_Z h 260.0 399.0 270.0
F % 100.0 80.7 96.7
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CMAX_NORM ng/ mL / 22200 14000 9300 ng/kg TMAX h 0 24
24 AUC O_LST h.ng/nL 30500000 4920000 59000000

WOIB40817ST _NORM h. ng/ nL. / 3050000 2460000 2950B00EP2004/003442

ng/ kg AUC 0_I NF h. ng/ nL 36700000 6910000 72100000
AUC 0_I NF_NORM h. ng/ nL / 367%@90 3460000 3610000

mg/ kg~ PCT_AUC_EXTRA % 16. 90

80 18.20 MRT_LST h 247

217 239 MRT_INF h 381 513 389 CL_TOTAL ni/min/ kg

0.00454 CL_TOTAL_CTG L, M H CL_ORAL ni/nin/ kg 0.00482

\@%)0462 VZ L/kg 0.102 VZ_ORAL (Vz/F) L/kg 0.166 0.108
TEYIREODS:1 VSS CTG L, M H L HALFLIFE_Z h 260.0 399.0

270.0

IF % 100.0 80.7 96.7 WD 2004/ 087756
'\@/ EP2804/ 003442
TVvAX Cmax

41-. Abbrevi ati ons: Abbrevi ati on

M NORM Cmax dose-nornmlized 5

TﬂWMXFrmx AUC 0 | NFmAtJC extrapol ated AUC 0 LST AUC
WBHRARY FFORMICO_! NN, 4G fitliapol ated, normal i zed
TMAX Tmax

AUC_O_INF AUC extrapolated

AUC_0_LST AUC observed

AUC_0_INF_NORM
AUC_0_LST_NORM
PCT_AUC_EXTRA

AUC extrapolated, normalized
AUC observed, normalized

percentage AUC extrapolated

CL_TOTAL Total Clearance

VSS Steady state distribution volume
VZ Terminal distribution volume
MRT_INF Mean residence time (extrapolated)
MRT_LST Mean residence time (observed)
HALFLIFE_Z Terminal half-life

F Bioavailability (i.v. = 100%)
Example 6

Pharmacodynamic testing of recombinant anti-IGF-IR antibody 1A

The effects of the antibody were investigated in vivo. Tumors were induced in
athymic nude mice according to established methods. Human H322M cells were
coinjected together with Matrigel subcutaneously into 6-7 week-old athymic nude
mice (nu/nu). For that purpose, 5 x 10° H322M cells were concentrated in 100 pl
culture medium and mixed with 100 pl Matrigel®. 200 pl of this mixture were
injected into the right flanks of the mice. Treatment was initiated when induced
tumors reached an average volume of 125 mg. Tumor volume was calculated by
measuring tumor diameters with Vernier calipers twice a week according to the

formula
tumor volume [mg] = (length x (width)?

(Gallicchio, MLA., et al., Int. J. Cancer 94 (2001) 645-651).
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AUC 0 _LST_NORM AUC observed, normalized 10
PCT_AUC _EXTRA percent age AUC extrapol ated CL- TOTAL

W oi0als@sear ance VSS Steady state di stributi ONPUDEPIOR4/003442

VZ Term nal distribution volume MRT_INF Mean
resi dence tinme (extrapol ated),,15 MRT_LST Mean
resi dence tine (observed) H&EFLI FE Z Termi nal
half-life F Bioavailability (i.v. 100% Exanple 6 20

Phar IR
Ry S

investigated in vivo. Tunors were induced in athymc
nAger M@ersahad rgﬂbﬂﬁ ﬂ00a@8a&@1lag¢ SfoRfmeif hrbs mgH u[éaanubody was

|| t h th
SUEISHED i T ekt Db A ehd dreig Sietve times
( starting) treafement With apdisybdskloading dbeé gi*vtBﬂ ZMce ehlthe fiestelay of the

X

%&ﬁé&}é?gﬁg lf?l ?hqgﬁggé? of #ﬂ #[tﬁ)oﬁ?%[ag;%l%rc{%n %gnwr)t? laumor

i mlenmealgum 3 shénes thegiivmdr| siggkin refatiph do rthe saridusctacatmants over
[ i
yglﬁlﬁ Thd é;&a‘eﬁﬁle% Sanb%fré@ﬁg}llﬁne%@mﬁrgg cgfglﬁg Bt[?g : eg_mgw LRAfcody 1A
§]{E%E1F1r€@0 Gﬁﬁ?urﬂ?feﬁ%ﬁfféfs with Vernier calipers twce

a week according to the formula 30 tunor vol une [ng]
_(le h x (wdth)2 (Gllicchio, MA, et al., Int.
J&-—@a@z 94 (2001) 645-651). WD 2004/ 087756
PGB0 1GBd 44d IGF4R biildingot tubmaticels expressing IGF-IR

adm nistered intraperitoneally (i.p.) at 10 m/Kkg.
After tunors had tgr own to an average vol une of 100

t Heowder ipdetprmims thedbilifyi eftthe entibadycef the isshtipn o bhxclrg%mdmg

NBf ke 1i6aA KOF-2NFhd2 1GBAK Yo ttﬁ@'@ i 'rEEaeBtorSEI@‘Ft-PR')Q competition
treatment with a douhbl ?agﬁlégidl n P dose gl ven onceé’ on

t FEPeriments Wity rasfogchiyely sptidevyeremerformede
doses of the anti body had an effect on prinmary tunor

* Rl el TR Sch PP M Brau £ ol Eiilfettn Ren
déetnsediathe @?Afkl,a(ﬁathoc Eil 38 suppbenhdifed WRith)2 mM-Glutamin, 1x
a6 RO i Amino acids (Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate
(Gibco, Cat. No. 11360-039) and 10% heat inactivated FCS (PAA, Cat. No. Al5-
771). Six bottles in the T175 format were inoculated with 20 ml cells in the

respective medium for each experiment and cultivated for two days at 37°C and 5%

CO; to obtain confluent cell monolayers.

To collect individual cells, 2 ml of 1x Trypsin/EDTA (Gibco, Cat. No. 25300-054)
per T175 flask were added and detachment of cells monitored with a Zeiss
Axiovert25 microscope. The cells were collected and medium with 10% FCS as
described before was added to a total volume of 50 ml. Cells were reisolated by
centrifugation for 10 minutes at 1000 rpm (Heraeus sepatech, Omnifuge 2.0 RS)
and resuspended in 50 ml of binding buffer (120 mM NaCl, 5 mM KCl, 1.2 mM
MgSO,4, 1 mM EDTA, 10 mM D(+)glucose, 15 mM NaAc, 100 mM Hepes pH 7.6,
1% BSA). Cells were counted, reisolated by centrifugation and adjusted with
binding buffer to 1 x 10° cells/ml.
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results in good antitunor effects. Exanple 7 10
Inhibition of 1G-1 and G~ 11 binding to tunor cells

wexpressshig | G-I R In order to determ ne the abCT/EP2004/603442

the anti body of the invention to block binding of the
ligands 1G~1 and IG-11 to a%: | GF-1 receptor
(IGF-1R), conpetition experifrents with radioactively
| abel ed |i gand peptides were perfornmed. Human tunor

R Ll S i
sl%%ﬂ@@édi\@éfimphlb@mﬂm &P CERCROH werg dilutedda hinding buffer
il ARG tlsty (Babe’ cgaﬁts/ Nﬁnut%k - 930 of almwa ik Bpecified

ook e psh Zs oo ooy e 18 osiﬁhlggepude

i Wad dikled 1d 500 qll @temmspenmmchhﬁdbmﬂ Ho28,5rH atc4d. Eellnwere

sPla{egtslg}g ntr1 Ia gr%rn % Ch &?ggﬁ%g?rof 5415C) and

oatmtparmtantb mémqmdt Acf@r rwanhmgltwyetimes ifiol odlbieding buffer, cells were
I

"\%gt'lsg 16152 r{lfbnﬁh%_})%fffﬁ )éng rY ARl DEBAS& ¢8n {1BLs. The

wer e added

d’@fl‘alefﬁr?é ﬁ!dI%CtW@PPEtIC}?d?ﬂqné‘-rt@d wakﬁuafa@xeggptomwaémaﬁ%d on
N &HRERABE coudter.cel | s were coll ected and nmediumw th

10% FCS as descri bed before was added to a total

volune of 50 m. Cells were reisolated by 25

c”E]md teshiltipgt IQp duves Identdmstatifg ahe LBy rqinthé Hertibeds to inhibit

RaLgc . 0 d us ded in 50. .
ORI TRLRCT e e 1R T YRRE e il s, 4, 5
w@m The resnitERTAntIDOdINMIRY ax} shaveoieligsl 5 am7NaAc, 100
nv Hepes pH 7.6, 1% BSA). Cells were counted,

rei sol at ed by centrifugation and adjusted wt h
S8huffer to 1 x 106 cells/m . WD 2004/ 087756

PEALESBAM &%g #fi Assay4er IGELBObIndRRY ed | G--1 and 1 G- 11
peptides ( r sham -2000 C/mmol, Cat. No. [IM72 and

| M238), solubilized in O. 1%CH3COO—I were diluted in |
deilCqu)lfa)pfe foetppirgpofoardti-IGF-IR Giontictonabintdbodies@Ssimilar format as

or ah‘fmt& &ng glélﬁeg%e(enﬂﬁ)%ang?i b %fas éck:é%lo %Hgé%); Fa was bound to anti
p wuiph Gepantibod®s (favel lebblt)svhllch twerd z(mmle’rcquebdltd ¢heschig surface.

a@lg ?%tetrﬂin?eo@ Lehf a ﬁ‘f?r!hkr §i}‘t§lﬂﬁ§®%\lso at s éi é&l‘ﬁ’& BAdRIR epitope
c@‘fﬂr PPing éﬁlﬂ’othe EBtoBe recpgRied byt ansibody dpnHaFehwatpyerincubated

5&&5 @his &ﬁﬁbo@uﬂ@déﬁ @mmiuﬂmu&dms&ﬁ sSlativASAftadintiWation for at
feast%o mlnutes at lﬂ' nl(ljl pre %‘3{11'1 antibody was injected to the flow
Y J

cell and binding to the reference antlbody la at the chip surface was monitored. In

case of overlapping epitope recognition of test antibody and reference antibody 1A
binding of IGF-IR was inhibited by at least 10% compared to the binding signal of
IGF-IR alone (100% binding signal) at a standard concentration of 50 nM. In case
of additional antibody binding the IGF-IR binding signal was increased by at least
10% indicating the recognition of an independent binding epitope on IGF-IR by
the test antibody.
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resuspended in 1 m binding buffer and transferred to
scintillation tubes. The anmount of radioactive

w@eptigissbound to the cell surface receptors WaST/EP2004/003442

measured on 10 a scintillation counter. The resulting
| C50 curves denonstrating the-ability of the antibody
to inhibit binding of 1G-I1 and G~ 11 peptide to the
| GF-1 receptor are shown in Figs. 4, 5 and 6. The
Eeghple® for antibody alR3 are shown in Figs. 5 and 7.

AR oEae P AR P ESRRB GO SR PR i’ =

monocl onal antibodies a simlar format as for

%Lfdrgér % HERBHIRBRL 5 c}ﬁ.ﬁ%}agp lt]?e 1\;' i Pltl‘?é:tlﬁ\%nuon to inhibit

ody l'a was boun anti cy anti bodies
pdtivetion st PhosphoeHatien eofathen éGEﬂuﬁﬁcgm:Otf o(IGﬁéRéh icpmpetition
d| reg%ti‘egﬁs wéi 158 i{o@%%&l REtHMTEE-D ek t?dkoérgfégub@éﬂuieﬁﬂﬂ\yesﬂ@ﬁ b%oﬁtlng
e qver | appi ng w
bRt PR gmczég%yﬁam% Bitisd FEOSEE | R was
pre |ncubated with this antibody under saturatlng

”d' t R{ nGebat o%ref 1dlin REATY640

i PP a2l b STHAP AT By
waslmm J(EAAeGait Olat IfelSF(l)&?\)vsumﬂémemd! vxbﬁhn’blmﬁé It-Gtht#reln, Ix non-
%&E&ﬁa@'& @%Hdskf@ﬁyco é?faoverjlq 1560 b§5)si'rrﬁlﬁcs%d¥@ﬁ uvate (Gibco,

MONI t OF e pp 1to nition
ORI EA NG N R TR R i
gEtehﬁﬁfath‘@SCéo%lﬁ'st EdwBlY pRites! @ En&e@%’té@ﬁﬁﬁﬂeﬂﬂ élls in the
t he nal . of IGFIRaI gOOA) ndi 0
S praiy et 4o P BRE A A OO oS oA PG aad 5%
¢fO,addi ti onal anti body binding the | GF-1R binding

signal was increased by at least 10% i ndicating the

recogni tion of an independent binding epitope on
IAGFer KR Hoyirs oheltiesionawith bod perumOnzd0un 0be 2661ium was carefully

é}gé@ﬂzg&&”rg}gﬁﬁeﬁ% - fiffeerebi %Bﬁk&u%ubﬂb b*?lédﬂ%d%fddu@cd kn the

I ate at I on of
é?S@éﬁithleéﬂ%‘ﬂ@r ﬁftﬁlé5 pHauEh mqubgﬂlfa"f attiﬁeC aﬁflﬁ% §{P2dfFrlpeptide

I“]fa\s %ﬁﬂéd){ﬂt 4 AnilnddinBédtratdgt dAVBhMO I B Edls RS BEeH Yhaibagd for 10
Sonre Lo grecepton (1 Gl Sometll T80l e carcty
sethsecqhb;n hsp‘ﬂﬁﬁbﬁ rand 00ty iofi goldalysis paffer was dddedtped odlleSOmM

CI fpl(l-frFf "1 Wéﬁ 3%1%91 % F rd@/wg E%F' {%n?flton -X100,
RpﬂmMG\IH}' 10 mM Na/P,07, Complete protease 1nh1b1tor) The cells were
detached using a cell scraper (Corning, Cat. No. 3010) and well contents
transferred to Eppendorf reaction tubes. Cell fragments were removed by
centrifugation for 10 minutes at 13000 rpm and 4°C and half of the supernatant was
added to 2x Laemmli sample buffer in a 1:1 (v/v) ratio. For immunoprecipitation of
IGF-IR, the remaining supernatant of cell lysates underwent a clearifying spin (10
minutes at 13000 rpm and 4°C) right before 1 pl of primary antibody was added
(C-20, Santa Cruz Biotechnologies, mAb 24-55, GroPep). After 2 hours incubation
at 4°C in a rotating Eppendorf reaction tube, 25 ul Protein G Sepharose® beads
(Amersham Biosciences, Cat. No. 17-0618-01) were added followed by another
incubation step of 1 hour at 4°C. The beads with bound antibody-protein-
complexes were isolated by centrifugation (1 minute at 2000 rpm and 4°C) and
washed three times with wash buffer (lysis buffer with only 0.1% Triton®-X100).
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medi um (PAA, Cat. No. E15-039) supplenented with 2 nM
L-@utamn, |x non- essential am noacids (G bco, Cat.

WOR004097780- 035), 1 mM sodi um pyruvate (G bco, BROI/ER1004/003442

No. 11360-039) and 0.5% heat inactivated FCS (PAA,

Cat. No. A15-771). For det e45m nati on of 1C50 val ues,
12 well plates were inoculat€eéd with 1 m cells in the
respect ive medi um for each experinment and cultivated

‘?fer thﬁl %acl‘é b@'}dﬁqg Ea8Rth1 P rﬁ(afp Pufbld gélluf'ﬁ 10k Wére separated

t d
ERISPAGE s wensbveed tarmiiaselets BbnF Al B AN® BA 85

GSORIERALIREChRAS boheranNtidWdsedi BlUERE. i N the respective
medi um Afteéf]E s}m nutes i ncubati g% at 37C and 5% CO2

| GF-1 peptide was added at a final concentration of 2
MVphosphesirbsin wedcHicagaibody (eIt edUpsiate] doneritGiid.esat. No. 05-

21 S 15 SRR bRy Ol AT RRK G iR ARSI, For

It];xsl @t@mbhe of v\pig)spbm'erljtt rAIWERNB (Boramtibodyewisk gnqcificty for
Exbigs1 | Gat L
m t%%(f?f)g%fg%‘lw o rr1\/|>l\gféiﬁ Siig)élelﬁ Bho! Cat. 1% 927 &%s aeptpélecrl)

protease inhibitor). The cells were det ached using a

c@lel oSefRACHl0E&RE Hf MGE-Cadduch- C})h%@ﬂlmrylaﬁdn vt both IGE-IR and
@1}%{}% trans er%ed to Eppendorf reaction tubes.

t{Plth 15 5hewr & renoved by centrifugation for 10
m nutes at 13000 rpm and 4C and hal f of the

Jpernatant was 25 added to 2x Laenm i sanple buffer
S#w (v/v) ratio. For |rmunopre0|cgret ation of

lI6Ru¢tiyn offrtibedpinediatedsdqrarmgulation of IER in-yiger es

underwent a clearifying spin (10 mnutes at 13000 rpm
and 4C) right before 1 | of primary anti body was add
st wdatect eiteess o Gecerhelbl (e MyaRiop Arsthe ARo ) for1
%E@?O&IGPH!@ irl fRerdraklly ﬁmeaéoufi@ dxpeimentsahd lﬂasequent western-
tL:)Eggendorf reactfél ‘SIEnI ube ; I?lr ot ei.n Gfos%%gar ose(r)
(fnegna 1 SBE"dﬁ%ﬁ‘bé’é’ I RGO 06 18- 01)

wer e added foI | oned by another incubation step of 1

ol T RER RS, ucioynd b LML e in P

X€S WEr € centtifugation

2010 metiman@AACCahANp. B«bﬁsé@&i supplémente#é@ﬂv\n% WMAaéihutamln, Ix

%rgg% 1§t al Sa'nﬁn@ézgu{se Wbd hcanine. 0.1146-033 Q%M 'S&%QQ*) pyruvate
4 087 PCT/ 4/ 003442 -45 §§ %% Al5-

{ Ribgo4as No LESHD) grﬁp@ Besf fractivele éP

VT8, lﬁﬁll%laﬁlﬁlin%ﬁbatfb)‘l p%ﬁSd Bﬁgg% l\liﬂita Rab ﬁfdc&litddcwmh 1 ml cells in

nitrocel | ul os ra o

ST EHEF ESERUBN ) 5] SR LIRS b74 Pty at 37°C and

5% COs.

The medium was carefully removed and replaced by different concentrations of
antibody diluted in the respective medium. In two control wells, medium was
replaced by either medium without antibody or medium with a control antibody
(AB-1, Oncogene, Cat. No. GR11). Cells were incubated at 37°C and 5% CO, and
individual plates were taken out for further processing after 15 minutes, 24 hours
and 48 hours.

The medium was carefully removed by aspiration and 100 pl of cold lysis buffer was
added per well (50mM Hepes pH 7.2, 150 mM NaCl, ImM EGTA, 10% glycerol,
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A phosphot yrosin specific antibody (<P-Tyr>, Upstate,
cl one 4G10, Cat. No. 05- 5 321) was used to determ ne

W@ bmgpsmise/| ati on status of i mmunopurified | G- PEI/EE®N4/003442

the detection of phosphoryl ated Akt/PKB an anti body
with specificity for phosph_%rfy_l ated Ser473 (<P-PkB>,
Cell Signalling, Cat. No. 9271) was applied. The
observed bl ockage of | G--1 induced phosphoryl ati on of

A 10 ) Sy Lo ot B AP QR Do piease inhibiton)

uction, .

%ﬁﬁ%&wsﬁ %‘ﬁa%r»‘d Ueing) Reslhsayaner d Copniggdest. Np- dd0HHtand well

etdmeits tahsfired a0 EppadiorOfeatits iub¥e meﬂ%hgﬁ{éntme@qgﬁiﬂ{'ed by

L gl RSB 1 AT e vs i

btcodx Lasgunh sdyple butfet in o IGFGHR mﬁecCéﬂxﬁa@&bfGebﬁdb@s %épaf:ﬁed by
) t r.. (9) < [®

PDLAIRRE and S MR UL L0 R e s o,

Cidhlei ey XEmicli 6. Napph A6 Hy mireindiy weetn Blaitiogn n.

| X non-essential am noacids (G bcc(), gat. (l\:lgt o

11140-035), 1 i ruvate (G bco t. .

1‘%% eav@%%% SP&H&W%&&%@‘W&@&M St Y Smets GrppBioteshnologiss, Cat.

AlB: s 71)). wisarsed tcdetériihibpiotdn 18LLsioPIGRIR, 12 wel |

plate was inoculated with 1 m cells in 20 the

respective nedium for each experinent and cul tivated
f Bpwareghbtios diiGBAR indicked Byotho 2nihelynafdhe mveason after less than

| ff t I
g R T A ———

nédium In two control welis, nedium was replaced by
ei ther nmediumw t hout anti body or nediumwi th a

ntrcil ntibody 25 (AB-1, Oncogene, Cat. No. GR11).
Me i ncubated at 37C and 5% C2 and i ndi vi dual

Plnhitetiowef istitik Binddng tof II13-dells bXiesstigInans REulh F&Epth?
m nutes, 24 hours and 48 hours. The nedi um was

carefully renoved by aspiration and 100 | of cold
| psirdebigf dagernvine whettheiethepatibody bf {hbGnddntienaboibcks Binding of

: . . , % | 04/ 087756 .
T e TR e
1radigacivabplabeledligandarcatids. prot ease i nhi bi tor). The
cells were detached using a cell scr ape; (Co[jnl ng,

. 3010 d.well .contents transferred to
éﬁﬁiﬁggﬁfﬁ% éa%é&néwbt%@ésmwcpﬁwmrh@ wembers &b human
HR were plated in MEM Dulbecco medium (DMEM) with high glucose (PAA, Cat.

No. E15-009) supplemented with 2mM L-Glutamin (Gibco, Cat. No. 25030-024)
and 10% heat inactivated FCS (PAA, Cat. No. A15-771). Six bottles in the T175
format were inoculated with 20 ml cells in the respective medium for each

experiment and cultivated for two days at 37°C and 5% CO; to obtain confluent cell
monolayers.

To collect individual cells, 2 ml of 1x Trypsin/EDTA (Gibco, Cat. No. 25300-054)
per T175 flask were added and detachment of cells monitored with a microscope.
The cells were collected and medium with 10% FCS as described before was added
to a total volume of 50 ml. Cells were reisolated by centrifugation for 10 minutes at
1000 rpm and resuspended in 50 ml of binding buffer (120 mM NaCl, 5 mM KCl,
1.2 mM MgSOy, 1 mM EDTA, 10 mM D(+)glucose, 15 mM NaAc, 100 mM Hepes
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centrifugation for 10 mnutes at 13000 rpm and 4C and
t he supernatant was added 5 to 2x Laemm i sanple

whedotes77ser a 1:1 (v/v) ratio. Cellular protei NBCTHEPE04/003442

separated by SDS-PACGE and transferred to a

nitrocel | ul ose menbrane (PR@RAN(r) BA 85,

Schl ei cher &Schuel |, Cat. No. 10 401196) by sem -dry

western-blotting. An antibody specific for 1G--1R

PHI Th5 LTR>BSA). 20:)ls Saene aofitad, Bisotasahby lconyrifisgatiGatand ddjusted

6 ne protein |evels of

&E%@m%ﬁ&v\gﬁe}%@l g |§ﬁ]mof | G=-1 R i nduced by the

anti body of the invention after |less than 24 hours

ﬁf-stl%ele&l %Edlﬁﬁ pRptidd ?Aﬁi%?éllQR{jYC&a%\I& bsevves. ~Ibw® Cl/mmol)>

results are s nhi bition of
sqlablized 1; %%@%‘%@@ﬁ% WEE qhéuté@(m B@é}%ﬂ}ﬂﬁ?ﬁﬁ%a ifinal aqtixity of
LEI0R pb@iits L mitute @mal®r75t.0 of ghtdtigdyeg e\mtvh&f 23 }hi&)f@ﬂédlh@@iﬂps

th t I | ock
BTS2 Bl SR ST g R LS
vmicentretidro 206 dMyi ami 1mubaeh1 (f@ICBJSVlelay 4P@bEtllsdweiegaisdlated by

Peqmi.ﬁ%ﬁtiomf{;k §T1§11 O{I@I %udj%i‘rpartﬁft%&gremoved After

wgglgegi tWe, UIVEWIHIDGI rb]ebl@ n?séic’n te/Erye wsusperdeshingl od birding
()Eﬁéﬁ ztirg?nttrﬁnsfgge&\l% s%él?ﬂ&gl\)g)) tLgiségp'![‘Eéngfoﬁﬁt Wftr%}%}gmggf peptide
tﬂ‘é‘é‘ijrw‘@? &el ﬁ@%cf FERgROpsAyas IRgAsU nﬁgﬂn’cﬂlgpgzn 6O Fles

in the T175 format were inocul ated W|th 20 m cells

In the. r ive i um f.or erl
The rrTUE SRR PO e Iy ST e SRR T8 ngBRieere with
bondingiefitsudil ligandﬁnﬂiea:y&uﬂm.re@@tdlfdﬁgollfb)ect | nd| vi dual
cells, 2 nil of Ix Trypsin/EDTA (G bco, Cat. No.
25300- 054) per T175 flask were added and det achnent

ell2 monitored with a microscope. The cells were

ﬁm&cﬁ%h%@r&agtﬁaewr&gmaﬂo&ﬁl@ﬁ@%n@m ﬁ@P'esbed bef ore

was added to a total volune of 50 s were
rei solated by centrifugation for 10 m nutes at 1000
Hifha dumhesu (smeh dER2Mh oD N@1 Hf60bivwede rigdined fiar ngde? thicdvand

e GBSy e BT ot BB b ReBY s At

REFERRG0A] (O 3xpkRiment;th HiToS; wm%emﬂc)ted @zl hempgerazed under

ﬁ&#@%@ &?'écg& g{sﬁ%u@ér %‘2@5&%%1”(%215?\2 ﬁﬁ@_@sdpﬁdﬂ.zgsﬂss $aM Nacl,

1mM EGTA 10 /o glycerol, 1% Triton-X100, 100mM NaF, 1 mM Na3V0,, 10 mM
Na,P,0, Complete protease inhibitor, lmM PMSF) in a buffer-volume to tumor-

weight ratio of 3:1 and thoroughly mixed with the thawing tumor homogenate.
After solubilizing the tissue for 15 minutes on ice, insoluble fragments were
removed by centrifugation for 10 minutes at 13000 rpm and 4°C. The protein
concentration of the samples was determined with the Micro BCA® Reagents
(Pierce) and lysis buffer was added to adjust equal concentrations. Part of the
supernatant was added to 2x Laemmli sample buffer in a 1:1 (v/v) ratio. Cellular
proteins were separated by SDS-PAGE and transferred to a nitrocellulose
membrane (PROTRAN® BA 85, Schleicher&Schuell, Cat. No. 10 401196) by semi-
dry western-blotting. An IGF-IR specific antibody (C-20, Santa Cruz
Biotechnologies, Cat. No. sc-713) was used to detect IGF-IR.
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| 125-1 abel ed insulin peptide (Arersham Cat. No.
| ML66, -2000 G /mmol), solubilized in 0.1% CH3COOH,

waowegoa/0glizfat ed i n binding buffer to a final actPUI/ER2004/003442

5 4x105 counts/(mnute x nl). 75 i1 of antibody
together with 25 | of predil #ged 1 125 | abel ed insulin
pepti de was added to 200 1 of cell suspension (final
anti body concentration 200 nM and incubated for 3,5

hA&frabtic E&rta3e mer@: !n@ ue%@lk @ﬁ &l el orsCaHdd Hitd ahd mlﬁo% of the

5. m nut es_.at \nd Eer nat ant  was rermvc?
Appgption, fRig; b EQEFSPORAIEE iR 11e FFous i thg 1Butrerdovrgegulation
V\@{p@nﬁﬁﬁmmﬁg&véd] 1 m binding 10 buffer and
transferred to scintillation tubes. The anpunt of
radi oactive peptide bound to the cell surface
rELmrmlerlS was neasured on a scintillation counter. The
r ntion
BHbA, SGHPRRLLRY firh IR CHEorabe BRSe Sl BHECT 0
tﬁémmglglwn receptor (Fig. 10). Exanple 12 15
Inductl on of receptor down-regulation in different
r types Human tunors ( H322M or NCI _H460). were
&t&?qdaf Off RFSMKFEIONRS tesl"}gef@r #a a%%thb?@d s the Gyl geeptor
tbie oty efpetiof) RENIASFFcHABion duyanikrisbwerl befformed with the

L ReF ot Bk 18 st B e AL Ivsalfs BB il sespigs

| ysis buffer was added (50nmM Hepes pH 7.2, 150 nmM

kg&lzeri a3 n&%@é@% {1%910/ gljuﬁécﬁﬁ;gd& 11Jq§)d-rﬁ1]lt1I (fGlJ) }yg{"s Q)QIM was
i addedi (3OmM) HrpeNSH) 7.2n 130 moff éTlaGlsolm f’wlﬁ% leceml 1%
WﬁhﬁﬂﬁX‘i@d 'l@OﬁfM aF, angnt BB%\\MQ ITbXnIW N@zfi’ Uyt@oﬁlgl%te protease

ng tumnor génat.e. fter soluybilizin

@rf éanzsPM%%Stl@sa diffesgolumes &9 (fswe-et Eerml% Qfed:d and
)bﬁllfe@lmnl’ch thegbwig tfsqe H&n@dﬁuteeﬁftéi sollﬂﬁﬂﬁng BB tissue

wﬁog doiaFH 3145 PROIE RS TRREID Hkste At B S Ffagation for 10
( Riieutes pt aa@oa ysnsanoud e rThwaproseld edbnrenteadjonsof @gusimples was

CB&E&&M%&P% I\IZ?CEJ) TBgf N ?&ge&# R%fegsj %;{H lﬂ?ssblﬁﬁeq &hstaBded to
Cedjpstlegnal cpnmrétaﬁ@ne\mmglecﬁﬂa% wewesobipilged apmeging igl the protocol

tf&@ﬁﬁ;g&ﬁd@ (Bxdbh églg@@el l'ul ose menbrane (PROTRAN(T)
BA 85, Schl ei cher& chuel |, Cat. No. 10 401196) by sem
30 dry western-blotting. An | GF- IR speci fic anti body
( o2 thmSabpfecipitddon Bif GGBCIR) @EID ghé Sisskalysattlp (1 36z okd) protein)
\é\a&%lelé%g%fo%aﬁg ! eCtpill_ @_rlnfrelutes at %Q&ﬂr%%l?ch? 4°C) right before 2 pg of

primary antibody 1A was added. The same experiment was also performed with an

unrelated human control antibody directed against hepatitis B virus protein (HBV)
as a measure for unspecific binding. After 2 hours incubation at 4°C in a rotating
eppendorf reaction tube, 25 ul Protein G Sepharose® beads (Amersham
Biosciences, Cat. No. 17-0618-01) were added followed by another incubation step
of 1 hour at 4°C. The beads with bound antibody-protein-complexes were isolated
by centrifugation (1 minute at 2000 rpm and 4°C) and washed three times with
wash buffer (lysis buffer with only 0.1% Triton®-X100). After boiling the beads in
Laemmli sample buffer, cellular proteins were separated by SDS-PAGE and
transferred to a nitrocellulose membrane (PROTRAN® BA 85, Schleicher&Schuell,
Cat. No. 10 401196) by semi-dry western-blotting.
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A dramatic decrease of IG1R levels in all tunors
treated wiwth the antibody of the invention (Fig. 11)

w@eoronespendi ng to the results of the in vitro PCI/EP2004/003442

downr egul ati on experinments was observed. Exanple 13 5
Antibody crossreactivity withglG--IR fromrat, nouse,
Mar noset and Cynonol gus The anti body of the invention
was tested for its ability to bind to the | G-I

r 86 €GFAR spelifiobhebodPRith @sead ﬂi&h@@ BfoRErRItivity @20, Santa Cruz

e nt.s re.perforopd wth ant i, bo f th
BB aRe BT 280 s TRoMRS 1yed, S deftin e Bveh ot 1GF-IR
amnmahopmeipitﬁsd with the ez@lbodyrifitid investione was
honogeni zed under liquid nitrogen. Cold lysis buffer
was added (50mM He pH 7.2, 150 mM Nad, 1nM EGTA,
1@%8@«98@@71@{’ WithokGFF. ‘FR fr@m Zyoomolpos aml NdEmdsemvioRlan/ g, 12),
10 B (BesRce mv
P R A n L e e R e
and t horoughly m xed with the thawi ng tissue

pate. After solubilizing the tissue 15 for 15

es,. 0 i nsol ubl e fragnents were renoved by
EQE?B n@#@%‘for 10 ninutes at 13000 rpm and 4C
The protein concentration of the sanples was
ek eIy wth the Mcro BCA(r) Reagents (Pierce) and
IyS|§H%ﬁ er was added to adjust equa
concentrations. Animal cells were solubilized

a’PG Qfefgrﬁ‘l%etoﬂlet ehﬁhtgr&t Aifodiek %Ec&rﬂiﬁ?rtocﬁllel 1nl1é1ﬂﬁ§1 to_fix Clq an

| e l“ i mmuno fe ation of G-1R
c%‘rﬁSAaawr?a}c SHps 1,593 a@létw(@rﬁa ﬁ)@taélpp%veo%mﬁsle system and, upon
Ubhﬂdfdge 0 itnrEhaé | Joyrplekesp ftlnggeﬂso the rh@&l%tﬁl alﬁ%ﬂ)nr RIM several
and4}1 ht befor.e 2 ri 4 ? ] h
et TR e v g st S radieqiem wibich can
uresalk &t € dnsebof odlatmadtogntendtaohy, dpsoaizhtion af foreiph or aberrant

h Rk #r?d@%}!bfc%ﬁ rBér%}nteans (HBY) as a measure for

specl rndin 2 hours incubation at 4C'in
a rot ating 25 eppendorf reaction tube, 25 | Protein G

S cgﬁ@ (the Epmgﬁla{e'%@éﬁmth BhRRAHEAGR Sangk@bt thNQntlbody, to

SW 16161 rg%n @%{, ?sagcgc&gd 'Ilﬁe @é\glgslsvﬁlq%gp?&Eﬁcﬁnn gllilt?l?ot y d1rected
aiaid30Hymph @19 ol G yexe& oXidisR-lhisdddddrflugalby
centrifugation (1 mnute at 2000 rpm and 4C) and

washed three tines with wash buffer (lysis buffer
WMiakeriitd andOnédtdtods i t on(r) - X100). After boiling the

beads in 30 Laemml i sanple buffer, cellular proteins

wer e separated by SDS-PAGE and transferred to a
niatilprds 1A Sorud Wi sorirql pRAFeiR Wyregastadin concentrations of 10,

Sghi ehahes &azhleldble 1 shows the specificities of the samples tested. As a
negative control a human IgG4 (CLB, stock 0.5 pg/ml), that binds Clq very weakly,
was used. Human IgG1 was incorporated as positive control. Human Clq stock
solution with a concentration of 2 pg/ml was used. For the detection of C1q a rabbit
antibody directed against Clq (Dako) and an anti-rabbit IgG antibody, conjugated

with horseradish peroxidase (Sigma) were used.
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Cat. No. 10 401196) by sem -dry western-blotting. WO
2004/ 087756 PCT/ EP2004/ 003442 -49 An IGF-IR specific

W@paoklogriye Wi t h broad speci es cross-reactivity BCH/ER2004/003442

Santa Cruz Biotechnologies, Cat. No. sc-713) was used

to determne the levels of L&yl R immunoprecipitated
with the antibody of the invention. Cross-reactivity

with 1G--1R from Cynonol gus and Marnoset nonkey (Fig.
121culaBodndQuréd @Sl €activity to the rat or nouse

| GF-1 receptor was ogserved. Exanpl e 14 O g Bi ndi ng

ELI SA Introduction To determne the ability of
a@ﬂbﬁaﬂ&%cmnﬁﬁg’ m@ﬁmuhh Buidihyg,e (Bin@r) bo thé Hlm/lab agstélDwere
ey SRR i edp ety GtifimiheS B Rbg) veine
tGrag:@@aéPtlma ss&w@mntl al activation of several

zynogens. The enzynes in turn, cause the cl eavage of

C3 nol ecul es, which can result in the onset of
iR?S“éFﬁn'atory reacti ons, opsoni zation of foreign or
aberrant parti cI es and lysis of cell menbranes. 15 In

nC| t he late is coat
Shfhadios Shcor g 46 thr PP OBt @gﬁ debeheigat binding el poman
Ol_:nq psOtadd @te opticpl hlleﬁdtym;t 405 miet(©C 805 hih)arasalbitdbabainst the
oSl s SRB AL TR iR R S ol egpggion. Bes
Afitt Ve forlmaxignem bikBng (Bmeordre Gbted m Tbbid |4ess avertke correlation

t&geFﬁcq fit Q)ﬁ RNGHENL [’ 'ﬂlﬂsthgfstaﬁgard %Qla%on]foﬁg%%hqraﬁleg’fﬂl lowest

ows t he speC| IcLtl es sarrp es tested
peorzelatipnyenefiiciens didroralae Bfi QA0 I(lS)( With a gagemum binding of

90.0¥ 9, iR 1gei4n Q§e{§'t1€ie \é@ﬁﬁ‘ow\’@mﬁb&’ mmﬂﬁﬂﬁn lb%‘i‘(ﬂn 'd‘ﬂ'@lﬁ Positive

R RO 8 BT A A b M B o s

usedl2. 2B respbaivdlgt ection of C g a rabbit antibody
directed against O q (Dako) and an anti-rabbit 19gG
anti body, conjugated 25 with horseradi sh peroxi dase
(Sigma) were used. WO 2004/IddEZ56 PCT/ EP2004/ 003442

- Maxitflnt Birﬂﬁﬁéaﬂﬁn@{) Of B MEMablildeQBin the Clq binding ELISA (n=3)

Best fit values Bmax Standard Goodness of fit Standard
deviation R? deviation
Bmax R?
IgGl 1.729 0.166 0.983 0.010
IgG3 2.223 0.947 0.995 0.005
IgG4 0.279 0.280 0.950 0.041
Antibody 1A 1.670 0.601 0.988 0.005
Antibody 8 1.954 0.131 0.978 0.009
Antibody 23 1.872 0.558 0.990 0.004

The correlation coefficient (R2) and standard deviation and are also listed.

Compared to the Clq binding of human IgG4 (negative control, with an O.D. of
0.279), all antibodies tested are equally capable of fixing Clq.
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Cal cul ati ons concerni ng maxi mrum bi ndi ng (Bmax) of the
HuMab tested were determ ned using nonlinear

WO egnes8TsON curve fitting (one site binding) UBCTIEP2004/003442

Graphpad Prismsoftware. 5 Results The anti bodi es
according to the invention skow dose dependent bi nding
of human C g protein. The optical density at 405 nm
(OD 405 nn) was plotted agai nst the HuMab

ﬂ[@tions and the curve? were fitted using
nl 1 near i,on t val f
R erigation Ak gy PGt et ot aetor gy el i HuMabs

correl ation 10 coefficient of the curve (R2) and the
eyi.at c S
ShPPPLET SR P L ATl by o it
Wmhum affxdton mebhatdmg @ﬁnplemgrrtg deprndgnt FoPxiGiFgHePGe and

at-a &(e&ma] frufilwelqRfbivied.
contro#r e]I§g(31 and 1g&3 b th bi ng lé:lq, gsq%hown by a
maxi mum bi nding of 1.729 and 2.223, respectively. 15

T”P(b!stﬁd cD® éﬂUﬂaDCﬂdﬂeﬂﬁlsﬁBﬁE)ﬁhn fhiddrvearidiiialn deidinell HI3P2M,

ot %R@%ﬂ%s&ﬁ P0q 1) awa%?% B apERaEs T for 45-120

deirivaés QrmEsirem Rhartha® Biotéd9 UK, 168 QISA8B Aftdd 1abeling @e cells
2 223 0
Sy 08 4 A 95 B At 0,990 e ca
cwqrs 1then PF8ed) 5000 permell i da,/rczsldlbmnmlgssmoa oobinge 0620 pl.
119&{1&%@1%'&‘3’&& Qefal firfdl ec‘&hce(ﬂﬁ%)aoﬁ“ﬁnél @@(ﬁ’ﬁdZS 0.1 pg/ml in a

eV|at|on and are also |isted aredto t

Grodema §f 89 Lheafeswltngramedivay tn 5Q,ul @ﬁ%pfgﬁ:psmwapﬁ i Clbgeé for 30-
040 mdRutls. 248} incbhtiGh kxR Hode SEas Gerdb el Wathing twice with

RS 88 b e ginaciie. SeSingies 20 B0 popls hapmappepym guinea

apij hbbit aradidateide efrfircdibuted bateen l43-bip0awdsi addeh-and the cells
Hvlvlerw%*%rsmubated for 3 hours, after which the cells were spun down at 1500 rpm for 3
minutes. 100 pl of the supernatant was harvested, transferred to polypropylene

tubes and counted in a y-counter.

To study the effects of the antibodies in ADCC, H322M, H460 and NIH 3T3 or
other suitable IGF-IR expressing cells (2-6 x 10°) were labeled with 100 pCi >1Cr for
45-120 minutes (Amersham Pharmacia Biotech, UK, Cat CJS11), washed twice
with 40 ml of PBS and spun for 3 minutes at 1500 rpm. The cells were plated 5,000
per well in a round bottom plate, in a volume of 50 pl. HuMab antibodies were
added at a final concentration ranging from 25-0.1 pg/ml in a volume of 50 pl cell
culture medium to 50 pl cell suspension and incubated for 15 minutes.
Subsequently, 50 pl of effector cells, freshly isolated PBMC or purified effector cells
from buffycoats, were added at an E:T ratio in the range of from 100:1 to 5:1. The
plates were centrifuged for 2 minutes at 500-700 rpm, and incubated overnight at
37°C. After incubation the cells were spun down for 3 minutes at 1500 rpm and 100
pl of supernatant was harvested, transferred to polypropylene tubes and counted in

a Y-counter.



In order to determ ne the capacity of the generated
HuMab anti bodies to elicit immune effector

wore@hasi’sers, conpl enent dependent cyt ot oxi ci t yPCTZER)004/003442
and 5 antibody-dependent cell cytotoxocity (ADCC)
studi es were perforned. To s&udy CDC (National - Cancer
Institute, lung adenocarcinoma cell |ine), H322M
H46O and NI'H 3T3 cells (2-6 x 106) were |abeled with

%rﬁﬂlge cff%]l Islt%OCDU) KUAPE( Adrpria Pharofitled Maximum
Blotec

vﬁélreésev\ﬁgﬁ O%QHV% OAal;li%e p§g gel I ngyﬁﬁﬁfesgené Sorrected for

rspohita@sodlrelbdddf rapmacﬂ'my frotr the t@peaive tdrgetrreld. at ed
5,000 per well in a round bottomplate, in a vol une of
50 I. Antibodies were added at a final concentration
ranging from25-0.1 g/m in a volunme of 50 | cel
culture nmediumto 50 | cell suspension and incubated
for 30- 60 mnutes. After incubation excess anti body
was renoved by washing twice wth PBS. 100 1 of
active or inactive (30 mnutes at 56C) pool ed human
serum guinea 15 pig, rabbit or nude m ce serum

di l uted between 1/3-1/30 was added, and the cells
were incubated for 3 hours, after which the cells were
spun down at 1500 rpmfor 3 mnutes. 100 | of the
supernat ant was harvested, transferred to

pol ypropyl ene tubes and counted in ay-counter. To
study the effects of the antibodies in ADCC, H322M
H460 and NIH 3T3 or 20 other suitable IG-I1R
expressing cells (2-6 x 106) were | abeled with 100 C
51Cr for 45-120 mi nutes (Anersham Pharmaci a Bi otech
UK, Cat CJS11), washed twice wth 40 ml of PBS and
spun for 3 mnutes at 1500 rpm The cells were plated
5,000 per well in a round bottomplate, in a vol une
of 50 |. HuMab anti bodies were added at a fina
concentration ranging from25-0.1 g/m in a volunme of
50 | cell 25 culture nediumto 50 | cell suspension
and i ncubated for 15 m nutes. Subsequently, 50 | of
effector cells, freshly isolated PBMC or purified
effector cells frombuffycoats, were added at an ET
ratio in the range of from100:1 to 5:1. The plates
were centrifuged for 2 mnutes at 500-700 rpm and

i ncubat ed overnight at 37C. After incubation the
cells were spun down for 3 mnutes at 1500 rpm and 100
30 I of supernatant was harvested, transferred to

pol ypr opyl ene tubes and counted in a y-counter. WO
2004/ 087756 PCT/ EP2004/ 003442 -52
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The magni tude of cell lysis by CDC or ADCC is
expressed as % of the nmaxi mum rel ease of

WO 2008056 vity fromthe target cells |ysed by PEL/EPIPO41003442

corrected for spontaneous rel ease of radioactivity
fromthe respective target cehls. WO 2004/ 087756
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1. Antibody binding to IGF-IR and inhibiting the
binding of 1G--1 and IG~~11 to IG--IR, characterized

w0 poosthst7seai d anti body a) is of 1gd isotype apdI/BP19p4/003442

shows a ratio of inhibition of the binding of 1G~-1I to
IGF-1R to the inhibition ofshinding of IGF11 to
IG—-1R of 1:3 to 3:1 and c¢) induces cell death of 20%
or nore cells of a preparation of G-I R expressing
cells after 24 hours at RagapChihgati on of said

anti body of 100 nM by ADCC. 10 2. Anti body accordi ng
to claiml1, characterized in that said antibody

i hduckstibadkydtinding t@ 0GFdR mdrmhﬂﬁduh@t}ﬁfbiﬁdmgeﬁaGﬁtH & IGE-11
of | X h at an anti body
conc(e§ﬁt ?gtl?{ogﬁag &glg% i a%g;ﬁ%taﬁ{ O%o nM by CDC. 3.
Ant i body according to cI aiml or 2, characterized by
bei ngy)a hyap]g(}quso dngmani zed antibody. 4. Antibody

accordi ng to clai.ns cterized
af fi Mty SBPWaFaEHo %fcl}ngl%ltf%l ?zga@ dis) of Hﬂymwﬁgdﬁ to the
accor di ngnhmlwd]mfrmndmg of KsF-UhaNaBt IR dfae5hd¥1 and

(R hatitfie A0 Bof Bl Srrole G Ehe brigtafon of 1GR-IR

ant i body empngmg leelsnafteo Pgrha@irngt ascoGbiRaraGoR| of(m‘d_ antibody of
31- 35), 2 A& 66) and CDR3 (aa 98-108) of SEQ

I D NO 1, V\,herel amno acid 31 can be asparagi ne or
serine, amno acid 66 can be glycine or deleted, and

ayi n%xﬁiﬁd& ]aQém‘é Q)eclﬁkﬂﬂl am '

25 b). ag Bl pody 1 gt cha n&%%%p%ﬁgﬁnﬁ%%%m
(aa st ol 7%, g1 Mf%ﬁﬁk of apreparalionsef. ldy [Rapiepresoms celhscafter 4
89- 98) atah afERLdPcdMOeRratidtesfehid anéibbapofxpioth\ &y Gvc be
proline or isoleucine, and am no acid 98 can g

phenyl al ani ne or deleted. 30 6. Antibody according to

A ai Mntibody @wcomling s chimzedr By Wxr2001tdSF7béng a human or

PCT/ 0449 58 a) a heavy chain consisting of
a vagf'é‘% %r %S’?igédy( VH) of SEQ ID NO 1,

4. Antibody according to claims 1 to 3, characterized by an affinity of about
10" t0 10® M (Kp).

5. Antibody according to claims 1 to 4, characterized by comprising as
complementarity determining regions (CDRs) having the following
sequences:

a)  an antibody heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2
(aa 50-66) and CDR3 (aa 98-108) of SEQ ID NO:1, wherein amino acid
31 can be asparagine or serine, amino acid 66 can be glycine or deleted,
and amino acid 104 can be glutamic acid or aspartic acid;

b)  an antibody light chain comprising as CDRs CDR1 (aa 18-34 or aa 24-
34), CDR2 (aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO:2, wherein
amino acid 96 can be proline or isoleucine, and amino acid 98 can be
phenylalahine or deleted.

6.  Antibody according to claims 1 to 5, characterized by
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wherein amno acid (aa) 30 denotes serine or arginine,
as 31 denotes asparagi ne or serine, as 94 denotes

whe@uioglizae or tyrosine and as 104 denotes aspeCT/EP2004/003442

acid or glutamc acid, and of a human heavy chain 5
constant region (CH); b) andsg_light chain consisting
of a variable region (VL) of SEQ ID NO 2, wherein as
96 denotes proline or isoleucine, as 100 denotes

prol i xe O:li heghyutlgiinh REnsidhglékBa @El‘i&lﬂ@%g%lg'(VngofOSE% ID NO:1,
| ysi ne, 104 denotes%xaIH€F or | euycine and, as

denot es as el amno acl aaa| demiotes SETine of AEgipinegad :?f_b denotes
human | i géspacigaienorc smBicand 94 elyinotes (Hidtjdine or /‘éﬁfobilﬂ@dmd aa 104

accordin ed.in

heavy chal %‘IIR)% %egsbgﬁﬁcn%ﬁgc ?%L'ﬁ%%c He @}f{l 3%1 & }i"ﬁﬂarb PSaVX) chain
as 30 Argcongtangregiyn(CR): 94 Tyr and as 104 Asp, or

E) gzbgg zﬁfcga 11§§t ﬁfhlrxs@({nswﬁﬁg %ga Elmgalgﬁ HeeBSh %%Q) gﬁiQ gﬁ NO:2,

)
Ant i body % ?8%?%%6 @%“Qf?saﬁ’fﬁ%e 0f rfﬁle&élﬂ’éf i'—azlé@ degotdygrroline or

in the |ightanthaida 103edenards rﬂ@glﬁﬁieQSil ﬁne,]aQQOzLJé%ﬁoteg-%lne or
and 105 are .20 a

as 104 Varigig é afé'é)%ﬁeﬁ“)?ééraspﬁ Ca"?%é“lﬁ‘étamé% ailéoand of a

d n, as 198ngu hghtabaib@Génitent regidnd€L1L05 G u. 9.

Anti body according to clains 1 to 8 obtainable from

h brldona cell line <IGF-1R> HuMab Cone la, <IG-1R>
by argorsting faeraingé, charactekiaed @ O i8. the Beavfhehain the

use Qﬁnﬁ@a@@kaQﬂX9@§ﬁ&[@!£€ toclaims 1 to 9 for the
manuf acture of a pharmaceutical conposition. 11. A

pharmaceutical conposition containing an antibody
accora)i Ngrat30 Mgaam Asn, haO949T7ﬂ’hn@ dafl@lwfﬁﬁeéii ically

ef f egty ve lines <IG-1R>
Hul\/agb)d oRe | %%éemé%ﬁ%g ‘%F‘%h@fA%oand <I GF- 1R
HuMab:) Ol cRES0Ser \WD32061/ DFATHE aRCEs HRPGHY/ 003442 - 59
13. Method for the manufacture of a pharnmaceutica

conposi tion conpr|3|n%aa pharmaceutical ly effective
ahourdntifodyacgerdingo iy claise 6 dharactenzed) imi thet in tle Bght chain the

amino acids 96, 100, 103, 104 and 105 are

a)  aa 96 Pro, aa 100 Pro, aa 103 Lys, aa 104 Val and aa 105 Asp, or
b) aa961le, aa 100 Gln, aa 103 Arg, aa 104 Leu and aa 105 Glu.

9.  Antibody according to claims 1 to 8 obtainable from hybridoma cell line
<IGF-1R> HuMab Clone la, <IGF-1R> HuMab Clone 23 or <IGE-IR
HuMab Clone 8.

10.  The use of an antibody according to claims 1 to 9 for the manufacture of a

pharmaceutical composition.

11. A pharmaceutical composition containing an antibody according to claims 1
to 9 in a pharmaceutically effective amount.

12.  Hybridoma cell lines <IGF-1R> HuMab Clone 1a, <IGE-1R> HuMab Clone
23 and <IGF-1R HuMab Clone 8.
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14. A nucl eic acid encoding a pol ypepti de capabl e of
assenbling together with the respectively other

w@ndoisogniye chai n defi ned bel ow, whereas said poPGPEPIDLEN3442

is 5 either a) an anti body heavy chain conprising as
CDRs CDR1 (aa 31-35), CDR2 -6@a 50-66) and CDR3 (aa
98-108) of SEQ ID NO 1, wherein amno acid 31 can be
asparagi ne or serine, amno acid 66 can be glycine or

b{) etMgthOdaf@d thermapufaciuge 004 pbarmyeugtal tcamiposition dooprising a

aspar

conpr Sl ica PeRb IR PR B ghltty &g o cljge) too.

(aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO 2, wherein

an. 30% g@tl@;.«:%%d@ido&iﬁ ﬁﬁ)@l VipBSti® cabsolk %?%s&ﬁ?lg?é}@g&ﬂb%th the
can .be (N e

e L AT SR, A Tt S pep i s

pol ypethei de is either a) a heavy chain consi sting of a
variable region (VH) of SEQID NO 1, wherein amnno

acid (aa) 30 denotes serine or arginine, as 31 denotes
aspardgi ria @tibodyihgery deinddbrapmiscng s 6D§B|Cﬂ3R1b(aar3l 35), CDR2

tyrosine @p @O%% ;%Cﬂi@rtgﬁ 85- 1@§)°8‘1f %CS IﬁN(‘é{]_ %h& ﬂia%mng acid

acid, and .o uman heavy chain
(CH; b) %nﬁnj’el qs%ﬁgleﬁ ar fﬁr%n?smmq %?gi of can %glmlm er deleted

r eg: on (\4od E@lﬁl{lsaadllbil REA %glu’éﬂ?ﬁ%?bﬂ AaspPPlc glgaot es

as enot e
POl B O ATk R F e gt heCER Lk s Hpsor aa 21
denot es @p,a@Dier (a@60-36pandyODRAT(a 89698), ofaam Iﬂ N®:2, wherein
human i ghtinG Ill%idq%c oL Sﬁeagltohng %r qg})l(%ucu}e, 31&% amé%% Ség 9|§gcan be

expressi on vector co a nucreic
to clai mpiwnblﬁlaweorclabwdl e of expressing said nucleic
acid in a prokaryotic or eukaryotic host cell. 17. A

rokaryotic or eukagryotic host cel] conprising the
Sléct d{ }/“éil‘élﬁ ra&rlﬁgcqrgmgéP siahn 16, whageingaidpalmmentide issithete
production of a pol ypeptide binding to | G-I1R and

char 2t e DY 95 SO T FoterBele 98I0 Y1809H H5Q LSHO:.
expr essi rnwhezeinumhieb acakc(ad) 80 cedotey sarifteay yrgiting, had1dd@otes
nucl ei c aagf)é}aﬁﬂg Q)qis'aﬂne, aa 94 denotes histidine or tyrosine and aa 104
denotes aspartic acid or glutamic acid, and of a human heavy chain

constant region (CH);
b)  and a light chain consisting of a variable region (VL) of SEQ ID NO:2,
wherein aa 100 denotes proline or glutamine, aa 103 denotes arginine
or lysine, aa 104 denotes valine or leucine and aa 105 denotes aspartic

acid or glutamic acid, and of a human light chain constant region (CL).

16. An expression vector comprising a nucleic acid according to claim 14 or 15,

capable of expressing said nucleic acid in a prokaryotic or eukaryotic host cell.

17. A prokaryotic or eukaryotic host cell comprising the vector according to
claim 16.

18. A method for the production of a polypeptide binding to IGE-IR and
inhibiting the binding of IGF-I and IGF-II to IGF-IR, characterized by



a light chain according to claim14 or 15 in a
prokaryotic or eukaryotic host cell and recovering

wa@ adod/ogobe/ pepti de fromsaid cell. 19. Method fPCT/EP®04/003442
treatment of a patient in need of an antitunor
therapy, 5 characterized bye6adm nistering to the
patient a therapeutically effective anount of an
anti body according to clains 1 to 9. 20. Mthod
accor &Prgssing aciuslein acl endedingot keavy eblainantlhatuddieacid encoding
ant i bpHyht &anﬁg&bfﬁﬁé & ﬂgirﬂ 'i‘ L] furi‘ @fﬁr%rﬁﬁt‘i$oraeukaryotlc host

cytotoxic a ent, J ereo yt ot oxi
r adi ofHand 59cover1ng said po ypeptlde from said cell.

19.  Method for the treatment of a patient in need of an antitumor therapy,

characterized by administering to the patient a therapeutically effective
amount of an antibody according to claims 1 to 9.

20. Method according to claim 19, characterized in that the antibody is

administered in combination with a cytotoxic agent, a prodrug thereof or a
cytotoxic radiotherapy.



