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WO 2004/087756 PCT/EP2004/003442 1 Antibodies against insulin-like
growth factor | receptor and uses thereof The present invention relates to
antibodies against human insulin-like growth factor | receptor (IGF-IR),
methods for their production, pharmaceutical compositions containing
said antibodies, and uses thereof. Human insulin-like growth factor |
retepret GHE-IR, EC 2.7.112, CD 221 antigen) 5 belongsrtorthiefaamibysof
transmembrane protein tyrosine kinses (LeRoith, D., et al., Endocrin.
Rev. 16 (1995) 143-163; and Adams, T.E., et al., Cell. Mod. Life Sci. 57
(2000) 1050-1063). IGF-IR binds IGF-1 with high affinity and initiates the
physiologiaabeaspansestoniis iBanddnH iR G RelRAs0.RInds 4o IGF-!!.
however with slightly lower affinity. IGF-IR overexpression promotes the
neop}ggtic%&)ﬂ%r%p%}‘l lr(ma';fiﬁglgesc)ft cells,,gn there exri%tls evidence that IGF-IR
is involved in- malignant transformaton b G Snt L ahdrsrlretkey swrtih
target ¥5F the "HERISToptENRof tRegsaufier absinsHrctsé e apmempoftical
cancerTRaskiens cyrinapapid @ébofie) anfeReth67o2000) 1050-1063).
Antibodies against IGF-IR are well-known in the state of the art and
ir}vegiigamdushﬁrf@m@ew?m%mQ&&Hﬁt@ﬁiﬁ;wﬂﬁ r@tﬂg@.ﬂ Yi'yelﬁl%i‘ﬁ]lﬁ&n)et
al., @ .fbngsat'acﬁg Iﬁﬁlgﬁy?of 288 egn%ggfg'zgo261§ ?% ikiléééeet ’ﬁeRecl: n .e,ret
Geng Th,5,(2002) 286,307, Seotlanl K, ef.gfi - @elééncerf?g .
(200 édjl?])g ‘gi&w thi, A etal. Bioc eém.. Blophys. Re ]c%[ﬁ%wﬁtfﬁ%%
(1089 3¥251%: P%eEﬁ, A DIRERL G Bibfie g, P8t 1ggojnitiates the
997 P iPreice] Seiponse &y tisditead imion EF alindtinds t4 9(RODBY R4 8
20 28ith pdighiho jarsrer SinitBiosHe. Biophys:sies. [Canumeonhd 62:(3089)
1236:4:243mBiorinya cHiHan et ttrd . Biak. GNRAL2HE:(2002k 18 A1 25;

+ S00gndeAun€lah shriBifbnCHeMN284 (19920 1220512983 é? 2P f'c\a/IrAHeet

al., RiQe, ht’%?ﬁ%r%%\buy§ ent§§ofltg68 ?x)ezgrzn]é?t_ %éga]h; g;ﬁzﬁgn’ %%’ etal,
EMElfg* (19804 %ﬁi%é;&%gﬁr%’ R., etal., Biochem. 3242 .IS?%QII)’

- % ; S00S, MLA., & al., Biochem. J. 235 (1986) 25 199-208; Li, S.L.,
et al., Biochem. Biophys. Res. Commun. 196 (1993) 92-98; Delafontaine,
P., etaiibosligegaice i CE &R K0! 128 -{109) if BBOs1E7 8 KinlyFall drveizanld J.
Biol [@Hbyin 226810883656 1:6666d Moetgariekif).s. andiRaoth. Bafver Res. 7
Bioctremistrys2a (4986)1:364-£3 7k LoremyethadR- reLaly R5ag: Natk. 507,
Aca@aﬁﬁ.h&ij,% et al,, Int. J. Cancer 101 (2002) 11-16; Brunetti, A., et al., Biochem. .
Biophys. Res. Commun, 165 (1989) 212-218; Prigent, S.A., et al., . Biol. Chem. 265
{1990) 9970-9977; L4, S.L., et al.,, Cancer Immunol. Imrunother, 49 {2000) 243-
252; Pessino, A., et al., Biochem. Biophys. Res. Commun. 162 {1989) 1236-1243;
Surinya, K.H,, et al, J. Biol. Chem. 277 (2002) 16718-16725; Soos, MLA., et al,, ]
Biol. Chem., 267 {1992) 12955-12963; Soos, M.A., et al., Proc. Natl. Acad. Sci. USA
86 (1989} 5217-5221; O'Brien, R.M,, et al., EMBO 1. 6 ( 1987) 4003-4010; 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; Kuli, F.C. Jr., et
al. J. Biol. Chem. 238 (1983) 6561-6566; Morgan, D.0O., and Roth, R.A.,
Biochemistry 25 (1986) 1364-1371; Forsayeth, J.R., et al., Proc. Natl. Acad. Sci. USA
84 (1987) 3448-3451; Schaefer, B.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; Tuiloch, 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, E.h4., et al., J. Biol. Chem. 265 (1990)
13248-13253; 30 Gustafson, T.A., and Rutter, W.J., 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; Rohlilt, Q.T., et at,
Biochem. Biophys. Res. Comm. 149 (1987) 276 WO 2004/087756
P@0/kR28044003442 -2 281; and Kalebic, T., et at, CanceiciRes:054003442
(1994) 5531-5534; Adams, T. E., et al., Cell. Mol. Life Sci. 57 (2000)
1050-1063; Dricu, A., et al., Glycobieldgy 9 (1999) 571-579;
Kanter-Lewensohn, L., et al., Melanoma Res. 8 (1998) 389-397; Li, S.L.,
et aztn?@{aq?mmwneld AmERother. 49 (Bt@ C&s?tvfl%%é%aé{s;'@@'ea al.,
ag e e ot of fur ications
Arti%?%ﬁég ié&% 586}%903[@%%%?:3 ? ; 1rléa"f;[mepn;tr c[@ ¥ 9%]-%9 )
and & ?Wﬁﬁ'o? Brarca P P HAF RO DB 7981 38%551% Eih&i%uﬁ'ﬁr
the %oﬁﬁ’(ﬂ@ &?%?H@Mf IW@W@&W&%M‘W@@WW& #-he
investighticlesofistd dy ity GHuRbmauidiediproces sésapd (GR-trAsdistet
10 diseas@ssstichiascancessAlphiaitRs 3andasitiesrtrivarl boKolhderChed. 1
Biol¢Ghens485843983) 6561-6566. In the meantime, about a hundred
publications have been published dealing with the investigation and

ther. eutJ Ise of aIR3 |n e its an r f one

togeﬁ lf‘oe]%rtlaf‘c a e és%’c qauaoch‘)l":IglEnmﬁK SC‘HIS dﬁ’eusgdﬂ-’ié
is affu é%%& Rt 18h Sising oty v&ﬁ.dﬁ%ﬁ%ﬁf&swﬁmfhé@ f 18edifidthg
to |GPeresspebrab caneen 1 {ibih disrglesrtBEL IR MyBwiever, Bidr Elexis 258
othe #i3libBdies5(6.gn Tkt mepnSrhe, ebabt, Caneéretnpnbiivetidne harzobiaer .

49 (2608)2424252)whichdrhiildeRAhingdipante ieFf Rimaare Lotemis
thaqﬁ%nkopg@féma%émmggmm gta;@aez &ﬁ&&k%@ﬂ@&tﬁﬁcﬂ{m

R 1%%‘3“%%%%%%338@ SR S R8MS Dt Rl

desémﬁ%&.w O GRS (R B A of hiotige Wil &, Bt See e,
as iSWaIIAREBAHCH e dBEte bF thé-aff, Hotcrnsul FoPrrothErapypeher. 49
huni@pOpatients WvithohtifilkticKH@tErbinding likéBhiherzatofoly than IGE-1
huntanisaficnsuRaseddnhhese dfakbacks htioalrsantbadieserawiearty

Dfef@tﬁ%@%{i&@@@%&é%@b?g%dnﬁ@e eatment afdh Um%ﬁaﬂ,@'@ﬁa{}}
Huniggbq@gpodles are well-known in

Most of the antibodies described in the state of the art are of mouse origin. Such
antibodies are, as is well known in the state of the art, not useful for the therapy of
human patients without further alterations like chimerization or humanization.
Based on these drawbacks, human antibodies are clearly preferred as therapeutic
agents in the treatment of human patients. Human antibodies are well-known in
the state of the art (van Dijls, M.A, and van de Winkel, 1.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 JIGE-IR are described in WO 02/053596.

However, there is still a need for antibodies against IGP-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, M.A., and van de Winkel, 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. 30

However, there is still a need for antibodies against IGF-IR with

convincing benefits for patients in neegl of antitumor therapy. The relevant

benefit for the patient is, in simple terms, reduction in tumor growth and a

S|gn|f|cant prolongatlon of time to progression caused by the treatment

i phwntih iohrigatiomagent. -3- Summary of the Invention

Embodlments of the invention comprlse an antibody binding to IGF-IR and
the ?lndln of IGF-I and IGF-11 to IGF-IR, characterized in that

vt Bl 1o B TGP RO B R PR RO (BHETE Bl B hibibiong the

Biinding ef IGFE] t0dGRHHR to the ifihibitioacBaiddinditigtofi® Eatitol)GF4RIgG1

abdipdand tand nduses salbdratbrohipLmorercells ofr q}@(@ B?J%H?ma
Ofij b InF\é 8’\? f%{bﬁ Sﬁm%&ﬁ A’E 8%? ?%4 ?9 %l %;[d%c%%nc eﬁaﬁ 9 (ﬁ’r jore cells of

anti na firdl aspect, t Reré 58 prov

aan%%rﬁtmaf H&E&@Wﬁm selfisfimg tHe wmdi ﬁgommmpa@@ s Fatitwdy
|&R4RpdHaraddexized in that said antibody 10 a) is of IgGl isotype and b)
shows a ratio of inhibition of the binding of IGF-I to IGF-IR to the inhibition

of binding of IGF-II to IGF-IR of 1:3 to 3:1 and c) induces cell death of

T b7 bR oot BrRvidhd ARisHtsdicind R e ik god ubiing the binding
ho e dizadcrtEnty AGOARS Sardcantibd dy:oft 1010 midddy ADCC. 15 The
disclosed antibodies show benefits for patients in need of antitumor

therap and B géqe reductlo of tumor growth and a significant
prolongation 9 %31 eRs arB‘ ogression. The antibodies disclosed herein
have few afidisveritive hrdpeitiresoidhasimdiveberieht for Eopafiettthe inhibition

suffering fremeadiseasrsassesciatediith andGh 4@ deregulation,

especj; I tumor se. Jhe antibodies disclosed herein

charac?eﬁrz%cf "By 1 f&a@ov%mdi}?l? oned prc?perileg) “FRE' pr%ﬁ’éqt(i&sna{rgxlmsmg
therefore ‘%?élbéﬁlf'él%ﬁ SPEEIficasiPRAPRT PTG ESHR antiorting 498 pidingHEC.
IGF-I and IGF-11 to IGF-IR at the abovementioned

The disclosed antibodies show benefits for patients in need of antitumor therapy

and provide reduction of tumor growth and a significant prolongation of the time to
progression. The antibodies disclosed herein have new and inventive properties
causing a benefit for a patient suffering from a disease associated with an IGF
deregulation, especially a tumor disease. The antibodies disciosed herein are characterized
by the abovementioned properties. The properties are therefore especially specific binding
to IGF-IR, inhibiting the binding of IGF-I and IGF-II to IGF-IR at the abovementioned
ratio, being of 1gG1 isotype, and having effector function in ADCC.

Preferably, in addition, the antibodies disclosed herein induce cell death of 20% or more

cells of a preparation of IGF-IR expressing cells after 4 h at an antibody concentration of
100 nM by CDC.

Preferably, at a conceatration of 50 nM the antibodies disclosed herein completely inhibit

IGF-1 mediated signal transduction of IGF-IR in tumor cells.
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ratio, being of 1gGl isotype, and having effector function in ADCC.
Preferably, in addition, the antibodies disclosed herein induce cell death of
20% or more 25 cells of a preparation of IGF-JR expressing cells after 4 h
at an antibody concentration of 100 nM by CDC. Preferably, at a
concentration of 50 nM the antibodies disclosed herein completely inhibit
IGF-1 mediated signal transduction of IGF-IR in tumor cells. -3a- In a
second aspect, there is provided the use of an antibody as defined above
for the manufacture of a pharmaceuti’é&r composition. In a third aspect,
there is provided a pharmaceutical composition containing an antibody as

definedahevepn @ pharmaseuiicalineliectye amemat SN R AW hove for the
aéfé%cathereﬁﬁrowded hCylPrldoma cell lines DSM ACC 2586, DSM ACC
2

uar?%g A LR AR Slg%%ect, there is provided a method for
the manufacture of a pharmaceutical composition comprising a

phad macewspiealiyetfaciive amayntohas.aoiitempas elinatiRhoye ad@ iy as
ac‘t%%’i@d%%@?&hﬁﬁﬁ#a@é }Qgﬁge en%lgleic 8‘99 encoding a polypeptide
I t

1 a4maount. . . .
capable of asse ng toge Fwith the respectively other antibody chain
defined below, whereas said polypeptide is either a) an antibody heavy
chiainfoamhpriping 88:€ BReECRI Kaiaiddnd5)cIC DR (aa] 50-66) @mad BRRACC

(2858108 haf SEQ4RYNO: 1, wherein amino acid 31 can 15 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
cbnipfisihgsascC IRy GDRY(Eadl 8-84tlorda®24:84)anCBRZ(ad 5PpiGhandatical
QQIR&@@SQO%MQ{@Egﬂ@ﬂ@@ic\éﬂ}eéw@@iQﬁcﬁﬁiﬁjopgncﬁﬁi@@dw&"H&ned

orblg‘péeucine, and amino acid 98 can be phenylalanine or 20 deleted. The
disciosure herein also comprises antibody encoding nucleic acids. The
encoded polypeptides are capable of assembling together with the

respeitivespibetiantivpey chaincetioad belovdiZba-pan apiae dy e vy
chain, 6omRRINg A RRR SRR B3 34 30 R B 1RR R 88280 hereas

said polypeptide is either

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),
CDRZ (aa 50—56) and CDR3 (aa §9-98) of SEQ ID NO:2, whersin amino acid
96 can be proline or isoleucine, and amino acid 98 can be phenylalanine or
deleted.

The disclosure herein 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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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; -4 an antibody light chain
comprising as CDRs CDRI (aa 18-34 or as 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 phenylalanine or deleted. 5 The
preferred CDRs are (a) CDRI (aa 31-35), CDR2 (aa 50-65) and CDR3 (aa
98- 108) of SEQ ID NO: 1, wherein amﬁTo acid 31 can be asparagine or
sering antbadyihigtacichiil Gdigaiibe gluiaricCBRd Gr asparatieaaidandiR) (aa

CDR@(‘%@)%(?’&DI@Q%%%?Q%’ §§b§ﬂ%DR§h@@n§ ?m?@ QJ1§ 5690‘159 be prohne

NO:2. 10 CDR numbering and ef|n|t|on is preferred according to Kabat,
e (B S BRR AT SO NDCE MABHAEIE (9550) 214.210)

Preferably, the nucleic acid encodes a polypeptide which is either a heavy
cmwpf@aswtmma@ ¥griableryrgion (M@s@fé‘»ﬁ@ IRNSQ: dS)%@r@ﬁRa (aa 98-
0 gggbs@bgjojd%%g%e% gerllne olr g'QArl;,e as 31 denotes, as ine ”
or sSerine EHotes hiatdme &7 f fosime SHaPAR Y88 Yo alitowns atino ac
asprhreie %@P@Wﬁﬁé HEMZANF S aAdan heBR/ctiaiAtdhistaMR2 (aa 50-

regiond CHR3 snda-diphirdrinioonsisting of a variable region (VL) of SEQ
ID NO:2, wherein as 96 denotes proline or isoleucine, as 100 denotes
proline or glutamine, as 103 denotes arginine or lysine, as 104 denotes

VSmW1Eﬂaﬁélﬁr+&%§tmsWﬁ%%dégﬁaflﬁ%gate. Brighitairic adrhnsei . o
ofla NurharrligiReshzlin200052dAtXRyion (CL). 20 The antibody is preferably

a monoclonal antibody and, in addition, a chimeric antibody (human

C! tan in), @ humanized antibody and especijally preferably a human
a%i e’%nT %%ﬁ}go?ﬂa% £ ?@@ﬁwtﬂ%&hif&é gthes aphesvisgliuppgpisting
Fldgom)ahiec@ﬁmeﬂ"ﬁh @6 SEQ theNdptibodiesitharacteridégh bjOtdenvaxiablme or

Cﬁ}@[ﬂﬁ]@fc@ EQiboNOSsakabint be Rrtibodwisduthe rhmﬁfﬁé::x)@ %%gngyaﬁ@ aa 104
a&fl of 10-8 MléKn) or Iessa(pdefe@ flx Pf ab ut 10-

10-" M.
t
Prel}erakgils)}j arﬁc Tisclosuré herein [gpowdes anti rbwéL Veyscc%?ﬁ%“mm Sgion (CH;

C@}ﬁ@é}ﬁlgrﬁ%qwconsmtmg of a variable region (VL) of SEQ ID NO: 2 wherein aa 96
denotes proline or isoleucine, aa 100 denotes proline or glutamine, aa 103 denotes arginine
or lysine, aa 104 denotes valine or leucine and aa 1035 denotes aspartic acid or glutamic

acid, and of a human light chain constant region (CL).

The antibody is preferably a monoclonal antibody and, in addition, a chimeric 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 variable 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 107 M.

Preferably, the disclosure herein provides antibodies comprising as complementarity

determining regions (CDRs) having the following sequences:
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determining regions (CDRs) having the following sequences: 30 -5- an
antibody heavy chain comprising as CDRs CDRI (aa 31-35), CDR2 (aa
50-66) and CDR3 (as 98-108) of SEQ ID NO:I, 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; 5 - an antibody
light chain comprising as CDRs CDR] (aa 18-34 or as 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 phenylalanine or
deletedinhediscipstve herginithesefbRe COMP(ises-aisaapdIypepticherantbDR3

an e(‘!ﬁ@%m@swﬁ@@ ﬁpﬁbsﬁlﬁﬁé% QBQH& g@ﬁ @pgé{?b %}%dmggg}% amino acid
cons tmfcﬁx of CDRI R2 CDR3 of heavy chain and 10 CDR2,
|

CDR3Z 6t ehT]yChaeleo etedl@ﬁﬁ SOy R Ef%ﬂworlg'i*@f@?&ﬁﬁ/
the cﬁeemié}aﬂe drehicomprises TR/ charddterizadbida HBBYYaa 50-36)

chainmgansisting oi- 9@)@@@@'%9@”\&@@%%@%@01@%\'% e \Maﬁﬁ@ i isoleucine,

amln gﬁqung )d%gcan sqelrar%ge%gglgmdne as 31 denotes asparagine

or serlne as 94 denotespheng Ine or tyrosine and as 104 denotes aspartic
acid or glutamic acid, and of a human heavy chain constant region (CH);
1Bhaddcadightebhaincconsistingiet alvasighiecpagiond Midned bk QRiNG2elected

whereid as26.4enatas. RIING QL §9%ﬂecﬁ}%%%?t§%@r%{a9§ & corl,

glutamlne as 103 denotes arginine or lysine, as 104 denotes Vvaline or
IS AeCR Sigh Al ahaad sﬁﬁ?ﬁ%bﬁ@idhiﬁkﬁfﬂtbaﬁ’iﬁi% acid, and of a human

light chain constant region (CL). 20 The constant regions provide Clq

complamant hioding sadarsniherelow pmianably oL QHGLQQA}]&%%HJ e of

combi tlons 0 Asn, as 94 Tyr and as 104 Asp (antibody

IRy or° iy ?U’* @ ?ﬁrﬁé%s gztr"'*r"yerma%m g Cii‘)éf%&g%%%mffam%mg%e aa
a%l ﬁeleerﬂ%@@%ﬁee@ 94 HMidentieh AsT04 Girrgeintivgdy DB)drrdise dveainpcid
Cchajm:ane: mﬁteﬁmdaﬂm@wm@mrmgse&%a{@mﬁ 100 Pro, as 103

Lys 25.504. Val and as 105 (antibody 1A qr@EbQ s 96 lle, as 10
Gln, asl°103 ,%i? C03§STI6T4OLeauvam s 105 %,“ f)antl (Ij) %? ]iLgaﬁ 9% d%nmes
cﬂﬁ]ﬁ%%&ﬁﬂ@&?aﬁ%ﬁ?é‘%’ﬁtéﬂpm me ot 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),

The constant regions provide Clq complement binding and are therefore preferably of human IgG1

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 Hghi chain are especially preferred.
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-6- The combination as 30 Arg, as 31 Asn, 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 especially preferred. 5 The antibody
disclosed herein considerably prolongates the time to progression in

relevant xenograft tumor models in comparison with vehicle treated

animals and reduces tumor growth. The antibody inhibits the binding of

IGF-I and IGF-II to IGF-IR in vitro and in vivo, preferably in about an

equal manner for IGF-I and IGF-II. Thé6antibody is further characterized
by'tthecatbilitytiton Bindh | §@Ferecaptorabdl Tornodidee 18 ARGCtankkayy chain and
pagirrahly, i bid pRMplament companent Chaiandes ndPcs GRGulfNhain is

d(iisscl%sallllre péefg%jndfurther provides hybridoma cell lines which produce
su an¥a%on|s?|c' monoclonal antibodies. The preferred hybridoma cell

lines disclosed herein, <IGF-IR> HuMab Clone la (antibody 1A, Ab IA or
Aﬂlillél)tigd@ﬂ:dl E&R}dﬂ&l %@@1@@%@&3&?@?@@%@’&%@%@@@1@@&3 ??ssl'fBﬁM?pﬂ evant
ti were deposited with Deutsche Sammlung von
R e S Rl b mor
DEpBLticANG i brdie iBibEpEsiPidise FRSHHUMMS Clb e IGD8NR ACR and in
2686, P4 PPOB abd@ knl RipaHiviieB feH o6 E-Pah DBIV-ACC 2588
10.04.2003 <IGF-1R> HUMAB-Clone 8 DSM ACC 2589 24.04.2003 The
tibodies ob,tag'nable from said cell lines are preferred embodiments of
RHERERETE " IEN T EH SRS BB G aRRP el t induce
ehnBSdingspreieaabiib doles) expréssionc@pveotofs ¢endainimgsaitidlicleic
acids, and host cells for the recombinant production of such antibodies.

The disclosure herein further provides methods for the recombinant
p%%ugfg%}sgfesagﬁlﬁng%%ﬁ] ie .19¥1£F?1ei%1?510%ﬂ% ?leé[re RFrtHEF ot such
niefsasTsMmesathagetaldedisomprising administering to a patient
diagnosed as having cancer (and therefore being in need of an 5
apiumaarherer an, elieafiveAmountofan apirgonistoantiedy AGaINSL.,
IGF-IR according to the disclosure herein. The antibody may be
ab’}ﬂ-ﬁ*g{é@a%; ﬂCé}liR> HuMab Clone 23 (antibody 23), and <IGF-1R> HuMab-

Clone 8 (antibody 8) were deposited with Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH (DSMZ), Germany:

Cell line Depasition No. Date of Deposit
<IGF-1R> HUMARB Clone 1a DSM ACC 2586 10.04.2003
<IGF-1R> HUMAB Cione 23 DSM ACC 2588 10.04.2003
<JGF-1R> HUMAB-Cione 8§ DSM ACC 2589 24.04.2003

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

The disclosure herein further provides nucleic acids encoding such antibodies, expression
vectars containing said nucleic acids, and host cells for the recombinant production of such

antibodies.

The disclosure herein further provides methods for the recombinant production of
such antibodies.
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pharmaceutical composition, or alternatively in combination with a
cytotoxic treatment such as radiotherapy or a cytotoxic agent or a prodrug
thereof. The disclosure herein further comprises the use of an antibody
disclosed herein for cancer 10 treatment and for the manufacture of a
pharmaceutical composition disclosed herein. In addition, the disclosure
herein comprises a method for the ma,pufacture of a pharmaceutical
composition disclosed herein. The disclosure herein further comprises a
pharmaceutical composition containing an antibody disclosed herein with

.a pharmaceutically effective amount, optionally together 15 with a buffer

g/ 051@'83%9&“‘{1%%95%{11@ E?Svf&’é@ %&%@f ﬁl:ptll?l%gﬂ§1§ f%rancer comprising

harmaceutical purposes. The disclosure herein further provides a
6%%%{‘8%%&%Fé?i’r‘%ﬁ%&i‘ﬁ%%oﬁ%irﬁﬁF?%Yﬁ‘@%s‘ij‘l%ﬁeéﬁm‘&nﬁﬁ‘é?&i‘?r?%‘“g in need of an
phanmacebitically accefitatile cariar. lof orme ®riaboditemntibsly  against 1GF-IR

RbarMacetical gampesitianmayrhe inely lﬂa@nt@rtiﬁ'ﬁlﬁfsf&@mlfmﬂﬁwr%l a

or kit. 20 In a}seventh aspect there IS rovi an. expregsmn veoctor
énamlaceutica COMmpOSItion, or a atlv 11} com inaton Wfi < Xic tregiment
omprisinga NUCIBIE adid s bove, capa expr smg sal

ﬁB@?@%@@@fﬁﬁf@bﬁEI@a‘W@%@rﬁé@m&rﬁﬂi@qﬁeéﬁh@@l@f In an eighth aspect,
there is provided a prokaryotic or eukaryotic host cell comprising the

"1%%@%8% d ergn?? R £0m O‘%Jﬁ% dizclogh %ih)e% an“%@%f ﬁé%”%ﬁ%%e ncer

a met ort € proau Cthﬂ recom mant uma disclose

AR rERAfa e Ectasy é%ﬁf%%lﬁg"éﬁﬁ‘ﬁﬁﬂ%‘i&%lﬁo&%%%%dm?%?éﬁﬁ figrgin. In
prakésyatic dr@oiasyetitrhast et andabodVerihg isandfamtitead\s fiommaaddtical

CC%H,&JII&% disglosunrgaerein further comprises the antibody obtainable by

such a recombinant method. In a ninth aspect, there is provided a method
for the production of a polypeptide binding to IGF-IR and inhibiting the
Bihdlidgoddsk@FHcagia 1GFH toolGFSR, €hdracmdzictbyouppsaosingyaining an
@Hﬁiﬁ@y%&k@%ﬂé@ﬁvﬂﬁﬁ%ﬁ%ﬁi&b&ﬁﬁ@ﬁ%@é@ﬁv@%ﬂa&ﬂﬁogﬂﬂﬁr@ﬂ@hioether

ch?hm 10 a%deflng/d above A W to{lfa%)tlf: or tEuk?r%rc’)tc host% Il & bo dies for
recoverlng SAid polypept| & From sard cellIn' & te aspect% ere’|

VRS EUiRe IUBENEF%N amount of an antibody as defined above in

The disclosure herein further provides a pharmaceutical composition comprising such an
antibody in a pharmaceutically acceptable carrier. In one embodiment, the pharmaceutical

composition may be incinded in an article of manufacture or kit.

In a seventh aspect, there is provided an expression vector comprising a nucieic acid as
defined above, capable of expressing said mucleic acid in a prokaryotic or eukaryotic host

cel.

In an eighth aspect, there is provided a prokaryotic or eukarvotic host cell comprising the

vector as defined above.
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a manufacture of a medicament for antitumor therapy. 15 20 WO
2004/087756 PCT/EP2004/003442 8 Detailed Description of the

Invention The term "antibody" encompasses the various forms of

antibodies including but not being limited to whole antibodies, antibody
fragments, human antibodies, humanized antibodies and genetically
engineered antibodies as long as the 5 characteristic properties

according to the invention are retained. "Antibody fragments" comprise a
portion of a full length antibody, generélty at least the antigen binding
portion or the variable region thereof. Examples of antibody fragments
I%'é"%%&&@'@i%q{%se’lé I_ﬁg{ﬁép Qgiqu Qa;[%bg q&’egﬂ%eﬁ#lﬁ% '%@u‘éﬂgﬁo(’ﬁn 515 ’reacrcl)lclilbinam
multispecific antibodies formecP rom antibody ragmé)nts. In addition,
BB A ghiRRteC BRfitfisEh aIpgREENaby SoRBeiRfda I hevin giedisclosed
dreacacte i stiosioha M edhayniinamely baidgeablertosaasemble dogethenid cell.
With 3;¥oahaiReasi kg ehaiLIngingda s HRiRBIEY HRING ARISnan:
ass ngible together with a VH chain to a functional antigen binding pocket
and ﬂe‘reby providing the property of inhibiting the binding of IGF-I and
IGF-II to IGF-IR. 15 "Antibody fragments" also comprises such fragments

whichiReLgealeaetiaplevigeiavide effpeteridnctionssARG GG R bRiding to
Aeowide thin IEHRY 10,2 panner Aceeling o NS KeRLoRANELbENged by
combln,eo? with appt‘%prlate an'%ﬁoody constant domain(s). Thé térms
"FBETIG TRl Uit aely cBrodisrotaYIat iiiBery wsissosidomeedinggeligip ohain
hereifinefebioesiprepakationobantiaadyidole wdle snaf acsingle 2N BGhide
ComPasitian. Accordingly, the term "human monoclonal antibody" refers to
antibodies displaying a single binding specificity which have variable and
constant regions derived from human germline immunoglobulin
Sequenbespdrt.ahae énpboddcteht, thechamanmonboiandbaitibottifsdedove in
prasGaky aryhidoma 2R iRl s des,a B cell obtained from a
transgenic non-human animal, e.g. a transgenic mouse, having a genome
comprising a human heavy chain transgene
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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 30
portion of a constant region derived from a different source or species,
usually prepared by recombinant DNA techniques. Chimeric antibodies
corpeisingyasWO 20041087756 PCT/EP2004/003442 -9 muvirecvasiaibie
region and a human constant region are especially preferred. Such
murine/human chimeric antibodies ar&-the product of expressed
immunoglobulin genes comprising DNA segments encoding murine

?mnﬁje@zggl ulln vt%{] g, SEI0RS and DNA segments encoding human
Stant regions. 5 Other forms of "chimeric antibodies"

encompassed by the present invention are those in whijch the ¢lass or

subhedsrrmasbeAvaamRRISF RGBT AR AR S RG RSN tbm’ay
Suchelimhitiveiti” antitsbelfestaibodiss refdhedy (& agmelitssbymreharibodies
antibedies:tdMaitivstidonpiodecinglbhimeteearntibodisstirveh/dong as the

CO”\!EHH&E@J&JE%H*&B@%B&M@ antgena fansteetiontechniques now

well known in the art. 10 See, e.g., Morrison, S.L., et at Proc. Natl. Acad
Sci. . USA 81 (1984) 6 851 6855; US Pa

5, 20% é‘ er%ﬁs n?éﬁ?zaé aﬁo %e %% to ?lboé eég %sztlgm
eyt SR U MR L)
beefrazmeificiddudectinppdiestisis %faaﬁbi?ﬁﬁhﬁﬁk?g tﬁﬁﬁ“&’fnﬁ fn

speecifitipasicomiartes ththed dltheatBbodyeimdmenianbykeliflim, rpibody

pref@r@deﬁmmﬂﬁﬂmmamepaﬁﬁwammgm thedeameworka VH
feg'%ﬂaBI % hymanaptipedy Rseenars;the: hwmanizedanthady. ViSeain

e. g : et al 3 8k 4
L0 b R LS G et
corré‘é‘b‘é‘ﬁﬂ#é"%ﬂ%@b s %Eg Thorse emn’f:@so}qeco mz‘rﬁmp S‘e(ant}ir]L ens -
notethebidiegof Khinarrk ahd ! Qb?ﬁﬁ‘l} tional antibodies. The term
"human antibody", as used herein, is intended to include antibodies
havingnvatiablieanehsd aktanimegionsadie fivesdnonvhighiem gemoeable to
immungelolulinseanensasADiecerabbubeawiehain fapeieiablymanner
de”"ed f gerpling seauenge: DRG] (GanRank,MO9684) and thebody

CCO
varla% chal [
consta omainis).

The terms "monoclonal antibedy” or "monoclonal antibody composition” as used
herein refer to a preparation of antibody molecules of a single amino acid
composition. Accordingly, the term "human meonoclonal 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 monocional antibodies are produced by a hybridoma
which includes a B cell obtained from a transgenic non-human amimal, 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 a2 monoclonal antibody comprising a
variable region, ie., 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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25 preferably derived from germline sequence L15 (GenBank 1(01323).
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
indoctiomatADCC and preferably CDC according to the 3@-inventiamare
retained. The term "recombinant human antibody", as used herein, is
intended to include all human antibeélies that are prepared, expressed,
created or isolated by recombinant means, such as antibodies isolated

fronma-hesteallsueh.asa N @E‘s@uﬁq]é nWIQe%p&l rZéﬁed Such
PCIAE‘B‘%Q}Q’%{QIQ gﬁé%nc]’gﬂﬂto%ns%pe qge €0, A M0use) 1mmun0 10b in

transgenic fOf um muno bulin nes aQr an ese
e Camprsme PN ﬁfmgaadwao@@gf eohehen

usi a recon%blnén xpregsmnsvec?o

recOTBMHA NN AF BB R Riag & vara e ake dobidiarmonstyriniseions.

deriQ&xtermhafm erirgeimiiniéd e U nowiobedindseq denpes:in vedivanged

fornth@eEhedebahebinant Bunasn antibedies daeo idiBg:#gahr Javeationhe

haverfpen.sukiestesk KoV SemMRlic-yRIM YA, 1 hus the.aming

ac%%ufe@ceﬁ&ﬁaﬁg M &%qu Jr%r%ﬁf&gﬁ Lﬁf&%o &0 biRANLARD éE'AaS

are %gcg'a ets[;pl%t Wc[] Iégne !a\ﬁ% ectgolrxn 1L drel aneo a{]fn 1e ' e art
VL seguences® may not natur §ﬁy 4§ Within the AttnEnt

antl%?%dﬁlgg@fjl‘?‘fﬁﬁ‘é"réﬁe‘r% ﬁb’ b2 odad l:cié’ef'zlI %ﬁ%lﬁl%ﬂ REMoPérerets to
antibeRf vty Fmd R WA %N affinity of about 1011 to 10.8 M (KD)

preferably of about 10'11 to 10"9 M. The term "nucleic acid molecule”,
usetihaatein isintendeshtibbdeiude N mtectilesvaich RINA-mlesu %§
A nuglgigacighme) @@é&l@nma»g hesinalesianded.en Houhla-sitanded. fut
preferably 'ﬁﬂgﬂx?iﬁ i&%@ﬂs Pdwérex(?? IQ%ﬁ& natant domains jare ?%]
mvolved directl {1 %%’C? ntino W)g) g{ nt| en but are mvolve
the RHELEFRIACASRE TESHpIERE rﬁ?ﬁﬁlﬁamré’?ﬁj%@)grﬁ‘? iato
con&aﬁﬁﬁm&me@fwéﬁt@m aeeb?ém RECHES e OH R sthasbo s

prefirably SfatiarimancigG MNaipes. 19U A28 colistantadrNaiherbaving., et
thesé, chamactedstiess amstleseribedcinadetpitoy ddatiak et @kesbRGUBNEGES: Of

Protejna®tid0 leqmrunelogisalinierast athdd nBublis Health Senice and
Natignal Haakitiestes.

The term "human antibody”, as used herein, is intended to include antibodies
baving wvariable and constant regions derived from human germline
mmmunoglobulin sequences. The variable heavy chain is preferably derived from
germline sequence DP-61 (GenBank M99682) and the variable light 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 aliotypic 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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Health, Bethesda, MD. (1991), and by Bruggemann, M., et al., J. Exp.
Med. 166 (1987) 1351-1361; Love, T.W., et al., Methods Enzymol. 178
(1989) 515-527. Examples are shown in SEQ ID NOS:7 to 10. Other
useful constant domains are the constant domains of the antibodies
obtainable from the hybridoma cell lines 25 deposited with DSMZ for this

iINRMieesthre constant domains useful in the invention prVid&a604/063442
complement binding. ADCC and optionally CDC are provided by the

combination of variable and constanti@emains. The "variable region"
(variable region of a light chain (VL), variable region of a heavy chain

(VH)) as used herein denotes.each. of the 3 of light.and Regyy ehain
30 which IS mvé’? &q 3|rectfﬁsth§ﬁﬁiﬁﬂa§ i egpanatxfbo to the antigen..- e“es

dom%ﬁﬁgtswéfﬁméeﬁa%‘&ﬁ’ﬁgah{eaﬂabﬁmmaﬁmnh%@&ﬁaﬁ%f?ﬁ% @ﬁ fal
strudrifedindedicicanhinant Bempyreebediss frainewiable enéf?éﬁ?aﬁéew%%e
sequereesiane Widely $MORE040877E6bRIBTEP260%0(03%42angel form.
consaivedyebRaedied by thieelidhyperdaiiables egieniin(@ive been subjected
commm%eﬁm HiNpaseians DR the §eaﬁra§yu96f #80\GNSna
adOR%La é%%@% 4 pec%fr%% am&% %BR%@ 5%5@ k@&&s@%a@gz#%g

the (3 tructure. T in are held in their
threént?ﬁ? aﬁeaoﬁaﬁf ﬁf I?ﬁc%r&?ram(:é)vl\‘/or TeyionTands o atngeﬁ?
W|th‘fﬁ*@%@R@f%ﬁ?ﬁﬁ‘é%’Eﬂ&ﬁ%t%ﬁﬁ’éﬂv&ndlng site. The antibody
heavy and light chain CDR3 regions play a particularly important role in
the bindiad ispacifidiydadfihiafeaf thenghtibpbiediaccoGiR teithednvirtiost
and aﬁ&&q@rapt@vm@wg%ﬁf&maﬁswum-im@mm.. The terms
"hypervariable region™ or "antigen-binding portion of an antibody" when

10 uged gere”ﬁ{c gler la.4h o"i‘muPQ %C'%Qﬁsﬁ%?e‘?é ‘1{ an.antipody Which-3t&
responsi 518 for anti en bn %CT e ervariable region com rlses

amirfBosEHlre e ‘H%f@?ﬁﬁﬁuﬁ@g}%é‘i’é‘ﬁéﬂdo?r
"CDR@ﬂbl%méﬁﬁd?k’“ Fﬁ‘fF#Y %@ﬁ%ﬁ?@ﬂ%@@amame domain regions
other than the hypervariable region residues as herein defined.

Thereferesthadigaassheavwosehaitiv«df drantiaosydbcomprisedrom M-
to C4erminys:the demansHRd e%&hﬁ&%n%é&%;ﬁe@%ﬁ@%
PR FeRanalC DAL g iayy shallindpe(aglen Winel oniibyss
most, o anti Tekerably nding, COR and £ e  are determin d-accqrding
to thE SIARarEF &
these characterzsncs are described in detail by Kabat et al., Sequences of Proteins of
Immunological Interest, 5th BEd. Public Health Service, National Institutes of
Health, Bethesda, MD. (1991), and by Britggemann, M., et al,, J. Exp. Med. 166
(1987) 1351-1361; Love, T.W., et al, Methods Enzvmol. 178 (1989) 515-327,
Examples are shown in SEQ ID NOS:7 to 10. Other useful constant domains 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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definition of Kabat et al., Sequences of Proteins of Immunological Interest,
5th Ed. Public Health Service, National Institutes of Health, Bethesda,
MD. (1991)) and/or 20 those residues from a "hypervariable loop". The
term "binding to IGF-IR" as used herein means the binding of the antibody
to IGF-IR in an in vitro assay, preferably in a binding assay in which the
anihoegyisrapund to a surface and binding of IGF-IR is m?@?}ﬁ@%g%sm
Surface Plasmon Resonance (SPR). Blndlng means a binding affinity
(KD) of 10-8 M or less, 25 preferably10™ to 10.8 M. Binding to IGF-IR
can be investigated by a BIAcore assay (Pharmacia Biosensor AB,

Uppsala-syedsml. Lheaffigity of %ﬁ; dgf% 8 %‘f'”eﬁ by, the ferms ka,

(rat constant for the i ant from the

antibogy/Anfge 183?11@?(:@ %flsﬁé%“é (5?‘??8?1%@3?)3 %ﬁlﬁe‘?&ﬁ)@%‘/‘%?on
The B UES 20 Pam ?Bstffalﬂ%wﬁ Baeherctaraby- Sl ofch
10-9iot ek d Th &Bindse G rraFopalnr i CEr ip G FdRasalsadivibitet
by tfrerantixteiewithaberdiny fowthehinventiahahhddnbibitionisineasuned
gs %ﬁ{fﬁ;{ﬂfm&sﬁgﬁ fih M2 OORDRETHE B%ﬂ%ﬁﬁ%@ﬂ?gﬁﬂ%n} e in

[aleTple'Y 5 = r . sa .
desgribed | f{ggg w%?gf;%ﬁgnig%%?%h% éﬁn%gl n@tﬁp% ¥ Instf)(-‘f-]leél 4
[

IGF I 'or IGFAT or 1GF-I ng fragments Pthereof bound to the IGF-IR

provided at the surface of said tumor cells (e.g. HT29) is measured
withhft S8 Withrierablsifgiem iecrriesBriirdi s tratintifedynttnd 86
valwesddfetsin aeftiboiesatoo rtid gaiditve ifwentitibddr dhéchbindiag ofig-|
andié&intito-1GRiHR The Nedamarailan:id odhanedheratioalthe, 50
valygs fQEl’ﬁﬁFQ&Qﬁtﬁ)xfltl}GEe't@g‘lﬁzﬂgtq nis(J;S @QR@ L3403 il hgrtefﬁ]

"inhibiting the hipding.of | G(E}mgnd I II RIGEIR" asused herein refers
to inhibiting the b qbel s e e TR e e sdita
fo'En'%;”Saﬂ*a%é%%%% s ﬁ?{ﬂé‘r“%‘é’né’oﬁ%ﬁﬁﬁ%gg@@ay.

InhittRS SRR Al %@m&m@aﬁww Ui ERE. (SRR 2 BB, (RS,

exptBSsiiy Eutkstaliaf&idRd ibhicetis dwiich HreresiorodprbssingbiGFatost

recéptotigoralyodingt (Eds1 000z eceptodsiaetinSlshGalls asehdQfandard

exaiepietiol A aLERlHingsaueh ANGCHH32MmalASEH NG (6 &, 3T,

OovereXpressig ég’vﬁcéaﬂatmnai Institutes of Health, Bethesda, MD. (1991)) and/or
those residues from a "hypervariable loop”.

The term "binding to IGF-IR" as used herein means the binding of the antibody to
IGF-IR in an in vitro assay, preferably in a binding assay in which the antibody is
bound to a surface and binding of IGF-IR is measured by Surface Plasmon
Resonance (SPR). Binding means z binding affinity (Kp) of 10° M or less,
preferabiy 10™ 10 10° M.

Binding to IGE-IR can be investigated by a BlAcore 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 K, {(kd/ka). The antibodies according to the invention
preferably show a Kpp 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 ICs in an assay for
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15 after transfection with an expression vector for IGF-IR. The term
"antibody-dependent cellular cytotoxicity (ADCC)" refers to lysis of human
tumor target cells by an antibody according to the invention in the
presence of effector cells. ADCC is measured preferably by the treatment
of a preparation of IGF-IR expressing cells with an antibody according to

thgdnygmiendn the presence 20 of effector cells such as figghiv-iselaiad,
PBMC or purified effector cells from buffy coats, like monocytes or NK

cells. ADCC is found if the antibody inguces at a concentration of 100 nM
the lysis (cell death) of 20% or more of the tumor cells after 24 hours. The

assay.issperf ra ith SiCr labeled tumor cells and
me:y :ijr%éIB e%ﬂc?f%%gfﬁ%?y %ﬁelﬂ\e%soend EIEF EOntPSS McitgE fhdescribed in
incubAfOR of tHe*o8 AT 1Al ATEBNS Shrtfishbetest 1BiS sUCRTheoUEHdR
antiddagins Heseemie chirsfcPrerd-te fon Hehi R yrotodicity (BD Q) frefef sdd
lysis fivnrsin(stariidi2tarig eteseltsdoyithenantibatiy aecordipadiodheations of
inventiomiibtde. MiesEnRce.hlkscIMRleRRBHS:E ReolaimersHEer IR akivLbY
the tez@mgm@@ Qﬁ@@_@?af_ﬂ? I@Ftﬁfﬁﬁ@&%@gﬁiHQ&gﬂfavﬁlé: a%gg_'g 9dy
accoydi ) rese complement. iS
four?g ﬁﬁ%ﬁﬁﬁﬁgﬁg gf%le&%%%%&n Fgftglbsna%?“i O iV the lysis (cell
dea'gaﬂ%)f 20% or more of the tumor cells after 4 hours. The assay is
perfortiderBrefiibisipatin Hréra 5 d @R kanto Gl tarlG @4 s rendent of
reledstes WO IHba087 PEEHROI/EPROCKAOTIU2: 1GB-BIEIGEIMPRISnted
includettieiirfoubstitreof ATEQITO- 18y geheelamith complement hkbiting

withewdatheantibedy. Jhe e jsemmplete inhibition of IGF-I mediated
signal transduction” refers to the inhibition of IGF-I-mediated
n assay, IGF-IR 5 expressing cells,

hosphorylati GF-IR..For such
Prefeanly Hasah 43 T S AT R 4 PR e PR e
G SEEETaRTY Wi i e (SRBHe) cotbeiletionfor somaitor
lowerese] iraserps SRR Aty 23D PGB isvperiormizg HIRITR
phosileorpeticaf W@Fah iscpresisureddyyfEstarn blotting analysis with an
antibody specific for phosphorylated tyrosine. Complete inhibition of the
signah1Q4ranseustion ds;iouest itmme&%?éh%fg %‘)&5&%}'”%@8 and.car
be dﬁﬁ%ﬁ?ﬂlﬂ@ﬁ@rgé@@ﬁ?%}g ngha%%gg(%; XL%E)? Agto_’ghe'invention in the presence
of effector cells. ADCC 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 effector cells such as freshly isolated PBMC or purified effector cells from buffy
coats, like monocytes or NK cells. ADCC is found if the antibody induces at 2
concentration of 100 nM the lysis (cell death) of 20% or more of the tumor cells
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 IGE-
IR expressing cells with an antibody according to the invention in the presence of
complement. CDC is found if the antibody induces at 2 concentration of 100 oM
the Iysis {cell death) of 20% or more of the tumor cells after 4 hours. The assay is

performed preferably with *'Cr labeled tamor cells and measurement of released
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The antibodies according to the invention show a binding to the same
epitope of IGF-IR as antibody IA or are inhibited in binding to IGF-IR due
to steric hindrance of binding by antibody 1A. Binding inhibition can be
detected by an SPR assay 15 using immobilized antibody IA and IGF-IR
at a concentration of 20-50 nM and the antibody to be detected at a

censenliiaten of 100 nM. A signal reduction of 50% or maigshawshal,
the antibody competes with antibody IA. Such an assay can be performed

in the same manner by using antibody $_.or 23 as immobilized antibodies.
20 The term "epitope” means a protein determinant capable of specific

binding_t ntibod susu lly consist of chemically active
= Q:S"”[ms $0 mo%ecu‘l%s *EoRR %"aﬁ’ifﬂ%réﬁ"lﬁg 6?H§d‘§5¥%‘?6§’18ﬁ§‘i’ﬁs

surface grouping

and% ‘%ﬁ% gﬁﬁ% three dimensional structural characteristics, as
well as specific charge characteristics. Conformational and
noncBrftsrmationpleepitbjbésoare Histinguiskhed diariatdhe.28 binding to tﬁﬂﬁ
formishiértaatfier ntesisiashinihe-ese e@ﬁ;@fﬁep&tgﬁuﬂ%%%x&@&%
The a@vagggec%@cg@@wgmﬁ@rzmﬂmﬁ%ﬁlﬁ?& fdtipn, ccftreattg:l with

anti V. nser atlves uence flcatlons AU
aml%gdég?b %Jgegr)%%% Fch\fgrﬁgsg%v ?gharé%(}) ‘ciﬁ SORSERBPUgRePRAR nM ¢ Or

aboven m d CHAF: er%‘lPé‘%F%%y thalartiodRASdofdingriomd and
inveRBGHA Rﬁﬂﬁf?ﬁé‘aﬁé@@én%éﬂﬁﬁ%%d@d Wyststandlattnge chmligiseiknawn
in thé‘lﬁwdﬁ’uﬁqcﬁk@e Threphed et agenesi CanthRE Rivbrdialathe signal
mutagesesitrGofsed HieiamRQacl SWRETIIWIOISINCHIE ARERINWG

200448/165BRENHER2OR40Q3442 -14 which the amino acid residue is
replaced with an amino acid residue having a similar side chain. Families

of amping %%d feéshdcugr awr;glslmllar side chains have been defined in
the ?rtF Ese Tamilies meladesamme Feiag it phise Gides crameiepy of
lysing: et s ddbisdin Sinding te e dB Sartic seitt, htdtamic
5 achibinsisEdiy aetiBetk Kid Sichinmhibiioglyeinge dsparsigiyeghrramiae,
serineinghreorifiesdyrosiod; oy steliie: -1y plapbanhineppainsidaghaing.
(e.gansilaning, byakineleucinemisalaHsNs:, 1@@1@%9@%&%’9&9&9& of 50% or
methighinglwhelar Qﬁ@@%ﬁgg@'g&nﬁé@s‘ Qﬁtgeagtiﬁmﬁ ! rh%c}{ an assay can be
'SOl%‘éﬁ}&@egr‘% aomafle Srlxgaenncerzla’éy usin %Egoc!ly 8 or 23 as immobilized

antibodies.

The term "epitope” means a protein determinant capable of specific binding to an
antibody. Epitopes usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and usually have specific three
dimensional structural characteristics, as well as specific charge characteristics,
Conformational and nonconformational epitopes are distinguished in that the

binding to the former 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



phenylalanine, tryptophan, histidine). Thus, a predicted nonessential
amino acid 10 residue in a human anti-IGF-IR antibody can be preferably
replaced with another amino acid residue from the same side chain
family. Amino acid substitutions can be performed by mutagenesis based
upon molecular modeling as described by Riechmann, L., et al., Nature
3332 %{9%@7{;623 -327 and Queen, C., et al., Proc. Natl. Ac @Tﬁ?&oéﬁlﬁrﬁﬁ?
(1989)10029-10033. 15In a preferred embodrment of the invention, the
antibodies according to the invention,are further characterized by one or
more of the characteristics selected from the group selected from the
bindiq% arameters ka nd ICD, binding to the same epitope to which
odies

s SR L R et e o
IGE-HRY RS grais- Enmiliescs stmineraeislizesines the i B0njlah sds fde @ have
inhititendefiptiospthe arialibesofi@led Rrdpdn astim ket nih [GEel didduBaos
cellsie.gnHibitignafpbesphatyatiandt (Gk-HRdeadsdo &Erﬁﬂﬁl&r IROB @ mic
phos@ia@rﬂﬁémpgeafpawr@a@ear@u@%@n SHEN RS, fﬁi tamine, serine,
dowgsregulation of IGE: L%rra t%&gﬁ %Pnd ! 3 in

threg-dimensional c(?]rowt of ells/in vit 0. he an d ésga ganine,
furthar prefaratiy CHarS dr ey tRP R BHA R B R §Wobr2%Ch3d side

 pharffiRbEhairovindelinm delEinessrcemati Rifcohrrsaniescdhe
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antitibersslaeesr dirgjaphine lfnidhtd nlbrefer abidimmkibio G R Rt yrosinacid
phospibrylatiom:mideaaritiofediv sratedsding o pherdnyBniion paefarbther

downsagstiate hrilefrolRineateiniRvekiA fHmer cells. WO 2004/087756
PCT/EP2004/003442 -15 The antibodies according to the invention inhibit

prefeu%pnl y th etet %mensr nal rowth of tumor cells in a colony
formati assay  As el S B RS ARSI P SRS B rasep e ol
NrH%ﬁ‘%e}émé erediboll eﬁeeararngftelrrr&amrreﬁ%%ﬁlar eﬁ%rwsm
cros@‘i‘%’-&cﬁvr?&%ﬁﬁ% B ifrafkcie: Migkbosospoanamisggsdchus) and

Cynomolgus (Macaca fascicularis), but not with IGF-IR from rat and

mouke a Afiefeind weekShireatnent ofbealiymMasacsfassilaiss © me

primates:i s sonslside-eifects &9 Wekhe H%E%C{‘j?%éz&gra@%‘i% s%%@ed
from the group selected from the binding parameters ka, kd and Kp, binding to the
same epitope to which antibodies 1A, 8 and 23 bind, the ICs, values for inhibition
of binding of IGF-T and IGF-II to IGE-IR on tumor cells, and the 1Csp values for
inhibition of phosphorylation of IGF-IR upon stimulation of IGFE-I in tumor cells,
[nhibition of phosphorylation of IGF-IR leads to the inhibition of phosphorylation
of downstream elements such as PkB, the down-regulation of IGE-IR in tumor
cells, and the influence on the three-dimensional growth of tumor cells in vitro.
The antibodies are further preferably characterized 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 IGF-IR
protein jevel in tumor cells.
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The antibodies according to the invention preferably do not inhibit binding
of 10 insulin to insulin receptor in a binding competition assay on insulin
receptor overexpressing 3T3 cells using the antibody in a concentration
of 200 nmol/l or more. The antibodies according to the invention
preferably show serum half-lives of about 10-18 days in vivo (in nude
mige HuokAssNMRI mice). 15 The antibodies according togheipyaniian, .
are preferably produced by recombinant means. Such methods are
widely known in the state of the art angscomprise protein expression in
prokaryotic and eukaryotic cells with subsequent isolation of the antibody
polypept) d usual rification to a| % rmaceutically acceptable
bty o e GBI SRR Rl B ey
chairfs°or 2 e e BPai nrtionas iR were semfrserorbIGy-1R
standEPEFiTRelsetd e = NpredEisalis performed in appropriate prokaryotic or
eukaryotic host cells like CHO cells, NSO cells, SP2/0 cells, HEK293
cellsTROS el yeasidiag foak aallsqand-thetiRedy isiecavered from
the celiseunarnalant.o el ISLRLS - RECAMBINGIN RIGUEHDN Sl
antibndigs, s wefl-enewn in tQteangte of the.art and escr ed for - =»

i i Makrides, S.8° Broteif EYpr Himealiy

example, m%er view articles of M: S,
(190853 307 s ep | SEVbteir i BarFad oo ersga0n
KauffEREBe%)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 cellhysatebation aqpaitigllye 30 puriied:0psabstantia NPHSTRBhding of
Purifisafiants pafarmnes i orde rb‘iﬁcﬁﬂg'%ﬁ;ﬁe}{\l&zg%‘ygﬁﬂ?&n receptor
PCTHR200ANNBHAZ G ihen.collprcomponents orother, ) 1y
contaminants, e.g. other ce_IIu ar nucleic acids of pro]felns,_cby S aﬁﬁ‘gﬂd
techniques, including allcaline/SDS treatment, CsCl banding, column
chromatography, agarose gel electrophoresis, and others well known in
the arieS@EbadisyBetoringttal the do@otirenpRforbDIshiny Moles sl Bielogfy,
5 Grelemwé Ptilibinivig dnd Wilede interscinealiawhi¥erk (1987).
Expression in NSO cells is described by, e.g., Barnes, L.M., et al.,
Cytoteehnoloas3Rc20000, 100:h23 ANt BANS el Msuslahy Bioteeh .
B'O%Qang%@%@d%%}é?g vgidely known in the state of the art and comprise protein
expression in prokaryotic and eukaryotic cells with subsequent isolation of the
antibody polypeptide and usually purification to a pharmaceutically acceptable
purity. For the protein expression, nucleic acids encoding light and heavy chains or
fragments thereof are inserted into expression vectors by standard methods,
Expression is performed in appropriate prokarvotic or eukaryotic host cells like
CHO cells, N80 cells, SP2/0 cells, HEK293 cells, COS cells, veast, 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, 5.C., Protein Expr, Purif.
17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282;
Kaufman, R.J., 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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Transient expression is described by, e.g., Durocher, Y., et al., Nud.
Acids. Res. 30 (2002) E9. Cloning of variable domains is described by
Orlandi, R., et al., Proc. 10 Natl. Acad. Sci. USA 86 (1989) 3833-3837;
Carter, P., et at, Proc. Natl. Acad. Sci. USA 89 (1992) 4285-4289; and
Norderhaug, L., et al., J. Immunol. Methods 204 (1997) 77-87. A

preferigshirapsient expression system (HEK 293) is descripegdeYoos 003442
Schlaeger, E: J., and Christensen, K., in Cytotechnology 30 (1999) 71-83

and by Schlaeger, E.-J., in J. Immunglg Methods 194 (1996) 191-199. 15
The control sequences that are suitable for prokaryotes, for example,
mclugigler _Bromoter, o tlonallytatll ocgerator sequence, and a ribospme

binding Site. EURARTSTG Colts anskrauTB iz prbifotehdanprricarids
and I)%%f@ﬁﬁflalﬁfoﬁtag@ﬁg@eﬁﬁ@l’é% a‘EFéP%‘“’S)p?élf%V HReieatursh iG]
placédififtgachirerorfaPretaEmsnipeReowittrlanethepimuctaicaadidthers well
sequtea. ik dreexa frpleyDbeA Foralprels EgrentBroiSRGHaIRNYeadablissy,

operabtynkiedsionP i Wils RelyRrptdhitdseXpIgased as a preprotein
that participates in the secretion of the polypeptide; a promoter or

enh ly linke ding sequ it affects the
trans ;j%iﬁno%)th%% ¥eﬁsdsenecs§rl%er8§ Yt oEr?fe 31\?{ ﬂﬁé [ SpsPRglgey 32
e DA GG A G L
transhEARSIFREERSPEN), wasmbwed Dreaghe tiatatrm. DA SeduBrcés
bein@ifketPafdcodrtiglivusbindyinithecaserbia seoraingy, [Rades]., Proc.
contijatbusahddn teadiagiismeslossyenenhaNeess, danathave o be
contigyeus. h%ﬁy@@-@@@@%ﬂ'm@eﬁiéﬁg%m& af CP@%A%%%QF Kesiriction,,

sitesg U ites the synthetic oligo e.adaptor
Ilnkegg}%?e ﬁ;@ 2 qu@%%?r%e%%c v]ﬁy ﬁségﬁvsgr%tlonrg%kgact% g‘ﬁhg % %%Y

mono on%elrann{)od1 es RS SRR s oS Pt %Pr%)relrﬁécﬁ%%y
hlrsE1 Fram Mﬁ%@%ﬁﬂ@ﬁ Piséedtiessuch as, for

example, e 2004/087756 PCT/EP2004/003442 -17 protein

A-Selitarase)! hydnexyda datiterc hutnbitdor apivroakt el estiapheresisiude a

dialysismaeafiptiyehomatogeaptyy sLNARNGRNA eReoing thiting site.

monegianakaniRodiesiswieadilyisolaied and seauenced v !ﬁgaden latio

convg tlpnal procedures. The hybridoma cells can serve ad a’'source of
such DNA and RNA, Once isolated, the DNA may be

Nucleic acid is "operably linked” when it is placed into a functional relationship
with another nucleic acid sequence. For example, DNA for a presequence or
secretory leader is operably linked to DNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked 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 inserted into expression vectors, which are then transfected into host
cells such as HEK 293 cells, CHO cells, or myeloma cells that do not
otherwise produce immunoglobulin protein, to obtain the synthesis of
recombinant monoclonal antibodies in the host cells. Amino acid
sequence variants of human IGF-IR antibody are prepared by 10

invaducingappPropriate nucleotide changes into the antibogh RNy Q5RY:
peptide synthesis. Such modifications can be performed, however, only in
a very limited range, e.g. as described above. For example, the
modifications do not alter the abovementioned antibody characteristics

such as th isotype.and.e b|nd| pve the.vield of
R é;%{z‘ft%? <D #%Ry%?%ac. P s
purlﬁﬁéﬁﬁﬁyﬁ\kﬁyr&y@ﬁ’éﬁﬁ’éyr m ‘?ﬁ%?fﬁ‘ltﬁ’é“B?Sﬁéis
conferdiztistris tuel sampnr@immwe@yoa%arma@b@ Jisp Strbutdagna cells
generalbyrweitis sesineetofinmohoel thendhRNativenstabilitizdf tiveliNalecaiiebe
andipsevenhabemaaisiasslinkingiE erveisehsngyatainadand(s)soay he
addeg:fo he aRtibefHIQIMMPHRVERARILIEY (RATTEIASY (40WIeTs dhec.
antlbo mYIIS %\I’bgﬂtlbodﬁ\é Jlrag) ni;su h as Sliy grta m%q)) Apotgggc%gel of
amino acidvariant of antlboéy alters t?'ne original g(fycosylfatlon pattern
of tl"?é"é%ﬂ‘i]bedd'y hs s é g is meant deleting one or more carbohydrate
moieties found in the antibody, and/or adding one or more glycosylation

sites\tivap adnetapresentinite dnlibody. Gd8syHitodyokentibadies isy
typicaitydiclinka g dprzhel inkba daéetndgethatatachnidot phie, cathyahydaate
moighydR4hessiflerliait.0b AN-AShARAING Le IRV NENTIRERUIAS) Timited
sequences asparagine X seine 2N AsRaragings s lEsning X‘{hﬁ{& His

any mino acid e(i(cep}tag) oI|Crf]<:ima{eer tsggsr rg& gnltl%n 1s enccgsa :?dr

enz T PSRRI EH S th & a5 ats mdiet y t0 Sraind Sk
chaﬁ/ﬁm‘f“ﬁ‘ﬁs bfﬁe“ﬂ?r%é’éﬁ&‘é"‘bft ‘Ftﬁ%‘il‘g foth e H5585 FEfé‘%B ‘E%% iRrateip
polypeptiteochedies shpoteHsaliefycosylation site. Addition of glycosylation
sites to the antibody is conveniently accomplished by altering the amino

acid seayeRse sueh: that ieprtainsRataimare pldhe abkevestiescoibed

tripepfide geqy %‘I}ﬁﬁ}%;(fé?{o Mainkedveieraylationisites) <R 200H0RE 6

PCT(/}}I%I;%}Q{Q%{%Q? %t&e molecule and prevent aberrant crosslinking. Conversely,

cysteine bond(s) may be added to the antibody to improve its stability (particularly
where the antibody is an antibody fragment such as an Bv fragment).

Another type of amino acid variant of the antibody alters the original glycosylation
pattern of the antibody. By altering is meant deleting one or more carbohydrate
moieties found in the antibody, and/or adding one or more glycosylation sites that
are not present in the antibody. Glycosylation of antibodies is fypically 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 anv 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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Nucleic acid molecules encoding amino acid sequence variants of
anti-IGF-IR antibody are prepared by a variety of methods known in the
art. These methods include, but are not limited to, isolation from a natural
source (in the case of naturally occurring amino acid sequence variants)
or preparation by 5 oligonucleotide-mediated (or site-directed)
mutagenastss PCR mutagenesis, and cassette mutagenesisrefran aasier
prepared variant or a non-variant version of humanized anti-IGF-IR
antibody. The invention also pertains t@ immunoconjugates comprising the
antibody according to the invention conjugated to a cytotoxic agent such
as ayl dglh%mgthe{e c[\gglgltégc%lgmnt to.xin g 4 agegpeqmatlcally acg\/l%%o?ﬂn
of bacteri f:un al, t or an| r| in Fr gments fﬁ’ereof a
rad GRRESBRIBE T P4 r 16t COESY bFACL B Wﬁt&?ﬁ@“’d‘*
ageﬁﬂ@#ﬁyﬁﬁét?é%ﬁh&ﬁ%%%n@%@nrr%ﬁ]émét%ﬁ@rwwmehtbaﬁaﬁ% of
usechifstaliie diphitherda AnGiairscrbnbinging activenfyagmentsefration by
diphtigpadaxdtidexeidxal Acchdie-{fromd seutgmena e arrugingsasisl and
ricin Aghainmabsin AChain, madecsinA-ahain AlRha-sAIcnAleyHiesiordi
protqm&agl%thﬁ% REgteins, gagyolaca americana proteins (PAPI, PAPII,

ar

and PAP- S), momordica charantia inhibitor, curcin, crotin, sapaonaria
officinalis inhibitor, gelonln mitogellin, restrictocin, phenomycin, enomycin

and thes tiRGTHEReAES. REGRI e BRIREARIEHEY SPRFEPIBEME AG6R0HHe
madecoaifigs Varidly diveotisiursetibisatedroteint coriplings ageamts sudh as 2
N-sudetnintheydpdafie-pyriay tdithidb.gprepienstea(GRP Rtim inathiolhe ),
bifungtigriabderivativesDhimid eestessi.AsUskha8, dimath:adiRinidate. , »
HCL)faaﬁwl%@gat@)rﬁl(ﬁtg}?&a@ %'ESAJE%%Q{QX eﬁy%%@@mélﬂﬁi&‘%?o&%%d

as gI tarald Qxdegf %!icril gompou ﬁwudsé cg Eshag azidohenzoyl
hexan 1a &rjéj azonlum erlva veslsucﬁﬂa BIg % o) i g ackve
diazdFf EFASPEBI SRS Ay ﬁa’eé§s6§1éeﬁ%aicﬁ§féﬁ@02%
diisoéﬁ?ﬁhéfé}hﬂaﬁoﬂbﬁla’ét%iﬂué?ﬁi}éfémdﬁﬁ@s tithetrasin, Aleuritesfordii
1,5-difloiehos 2ldadininolenz Ehphldca rexampicyrateion RPHUNGximE AAThe
prepaieaasdassiihadnil Mitiitar, obcigtcadins cdpneR 238H 488 %) inhibitor,
1098, 313391412 n@@é@ﬁ’l’ﬂ rl:ﬁri@cgﬁ ﬁlenomycm, enomycin and the tricothecenes.
|soth|ocyanatobenzyl -3- methyl iethylene triaminepentaacetic acid

(MX- (')I;}P,e\rzl is 3Q an exe Iar elatln ent for con ugatlon of

radioRu SOt cﬁe? eeaﬁtrim de O\Rf%g%?f 13%%. made ing '3 vasiety of
bifunctional protein couphng agents such as N-succinimidyl-3-(2-pyridyldithiol)
propionate {SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters;
(such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl
suberate}, aldehydes (such as glutaraldehyde), bis-azido compounds (such as bis
(p- azidobenzoyl) hexanediamine), bis-diazonjum derivatives (such as bis-(p-
diazoniumbenzoyl}-ethylenediatnine), diisocyanates (such as tolyene 2,6~
diisocyanate), and bis-active fluorine compounds (such as 1,5-diflnoro-2,4-
dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta, BE.S., et al, Science 238 (1987} 1098-1104}. Carbon- 14-labeled 1-
isothiocyan:itobenzyl~3—methy1diethy1ene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionudeotide 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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Another type of covalent modification involves chemically or enzymatically
coupling glycosides to the antibody. These procedures are advantageous
in that they WO 2004/087756 PCT/EP2004/003442 -19 do not require
production of the antibody in a host cell that has glycosylation capabilities
for N- or O-linked glycosylation. Depending on the coupling mode used,
thecsisgasés)senay be attached to (a) arginine and histidine pfR)d5884/003442
carboxyl groups, (c) free sulfhydryl groups such as those of cysteine, (d)
free hydroxyl groups 5 such as those g¢f serine, threonine, or
hydroxyproline, (e) aromatic residues such as those of phenylalanine

tyrosj ne, or tr amide roup Iu T

methdod ?re esgrﬁ CUOW%}% andii ||%0,& fr%fjl gF i %%W?’lafmn
J.C.??rpﬁgﬁ‘ﬁs ERtRET. %}B’éﬁ%rﬂy Fhtippshe ?ﬁo%@fiah*gs mode
carbbiifefatsuasietimate abwbsn %éaéﬂtﬁyéﬁ? %ﬁé@ﬁr@m@ &odompirshed
chemically @1 &nzymifiaticalroGhemical deglpEosytationl  égelreBoek gosyre
of theuaniibnayetef sheneinpenng sifivaromatinecsy famnicacithidiafich as
equnn@éwto@qm%m&me{m@nept dH the @tﬁ%@%ﬁeﬂyé&pro@"
SuQagl%t exl%eep hes% Ilnl&)%g nBag}]eit 5‘},'6‘ c{ (51'1] é&r%hn, {D and

€ antl |ntact

acet g%ﬁ e8 e VI gy

deglycoi‘y%l f& rﬁa By LR HF i% 248 Bahl, O.P., Arch.
Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al. Anal.
BiocRemrval {1981 <130y dAtE mryimaticiokeantage ohearbthydrateay be
moietiesmphishatikbelieisaiprobeaghieredbythenist dbgyvesialyonf aRdves
and exQssaHy casidasesoas deserkad bynihotmldismdResansiBahh, GrRa
Meth,  ERZMMR Qb3 A4 OB %%Qméﬁ%e%%ﬂlomeea&%% OHCRMAIS Ly sugars

modlflcatlon o{t eangbag com fg&gi&\}g@ gg%/tég one) W%ﬂ
vane?y o‘f nanp &fha olyrers. eo., polyethy RGNS 5, gmine), while

po|y;5%‘ﬁ§ﬁeth% a@n&% Y&Fﬁé&&?{fﬁfﬂ%ﬂéﬂ%@sr R N T
PatenitdNiaR; 2.848.:885%achge, 88Phys3tpP (194 457044 Py ARB1492ebpl.
4,179,838 Bitmhyet. dadtHies Aspect; thEsmweniioleprayidesibobatiz g Breatiss
from d UARNSGRRIC:A BB 2 RRAVIRA AN €afet HRASHERIE FOUSRoWRIEH
expresadhatiimatanilzhdR, antibedies acegding, 1o 1e 19y esiensso-

Pref%@bly the isolated B cells are obtained from a transgenic non-human
animal, e.g., a transgenic mouse, which has been

Another type of covalent modification of the antibody comprises linking the
antibody to one of a variety of nonproteinaceous polymers, eg., polyethylene glycol,
polypropylene glycol, or polyoxyalkylenes, in the manner set forth in US Patent
Nos. 4,640,835; 4,496,689; 4,301, 144; 4,67G,417; 4,791,192 or 4,179,337,

In yet another aspect, the invention 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 IGE-IR antigen and/or cells
expressing IGF-IR. Preferably, the transgenic non-human animal, e.g. a transgenic
mouse, has a genome comprising 2 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. & hybridoma} of

human anti-IGF-IR antibodies. Accordingly, the present invention also provides a
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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 30 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

ifpaaiRlgeddo provide a source (e.g. a hybridoma) of hupaaishitislfefzaiR
antibodies. Accordingly, the present invention also provides a WO

2004/087756 PCT/EP2004/003442 -2@ hybridoma capable of producing
human monoclonal antibodies according to the invention. In one

emb oLm nt, the I?(brl om |ncI des a B cell obtained from a transgenlc
non- rﬁa%maan?a ng Fans ﬁ&%ﬁ%%cﬁﬁﬂﬁﬁtﬁ’%ﬁmr g to the
comPHEE Hufere Q.W]éﬁbl trarbsiione andvdes aniasllightettedifrom a
transgnees encodivga onimportign of ammgtibiodyoisheinimentionefused
to ancimmiitglizeblueed. Heng phatictianemMOOHin eHmtheERNSERN Bansgene
non-BubataR:aninal is8drared anit oM SENaVIRLEA J8RAMNS, CATNLISING. A

humayg; heavy chain transgene and a human light chain transgene
encoding all or a portion of an antibody of the invention. The 10 transgenic
non-human animal can be immunized with a purified or enriched

prepdt s SRS FRPUfgRh hdrpuens agrdesng rimtRis Prafersshc
the tPRHEYERIEHDECAYTARIEE, chymtiekrarysdeicmnsse aisl capaite
of proghichngn tgBskisotypedafdiumaponion e¢lonaltiniibedias itod&ion R e
The huisaninagotoRah anttbadies secaisingiQ thainyentigR.cap Q?nched
prodg%%yml%ﬂrrmufﬁt!zmg@nt@nﬁ&e'a&mmym &gl alPreefgra
trans[ga%n %nngo%%eh@magén% eno e com rsin uma& fy

F 8 poP BH"&f

tran ght ChaTn transgens er?(‘:J1 oding &l
an a ?Wr?é#ﬁ%ﬁﬂﬁ%%‘?ﬁa};\aﬁm’?ﬁﬁs tBrI@ﬁﬁE‘hed preparation of

IGF- IR antigen and/or cells expressing IGF-IR. B cells (e.g. splenic B
cellsYbf bvgemimaloslenthenivbtainecahiogitsgd ivitntioyelonta pellis20 b9
formiimmertaig hybsidgma eelisithatrsesiate hymarmesaslanakantibegdies
agaipsidEF dRanmpretesed amkediment:-human menorlanal agiibadigs
directeg, '&%Jo'&ifg IR oF AP RRILRAGA RIS ARSI Mige carmying
pal‘tSOl(_) thxn @r%galrrgzlog rc])?IGF IR antigen and/or cells e IGE-
xpressing IGE-IR. B cells
(e.g. splenic B cells) of the animal are then obtained and fused with myeloma cells
to form immortal, hybridoma cells that secrete human monoclonal antibodies

against IGE-IR.

In a preferred embodiment, human monoclonal antibodies directed against IGE-IR
can be generated using transgenic mice carrying parts of the human 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 ) and
k Iight chain (constant region genes), together with targeted mutations that
inactivate the endogenous p and % chain loci (Lonberg, N, et al., Nature 368 (1994}
856-859). Accordingly, the mice exhibit reduced expression of mouse IeMor k, 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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system rather than the mouse system. These transgenic mice, referred to
herein as 25 "HuMab" mice, contain a human immunoglobulin gene
miniloci that encodes unrearranged human immunoglobulin genes which
include the heavy (g and y) and x light chain (constant region genes),
together with targeted mutations that inactivate the endogenous p and x
chaindagish:enberg, N., et al., Nature 368 (1994) 856-85%) cAgstdingls
the mice exhibit reduced expression of mouse IgM or x, and 30 in
response to immunization, the introduged human heavy and light chain
transgenes undergo class switching and somatic mutation to gen?ralilet
high affi human | onaclonal anti dle Lonhe t al., Nature
3698 Pdgnjéi%é) St %%v%\ﬁ\%ar %?1 I?on Ser I H’(’:l%oo% @#9%5 %Srl%bﬁgl
Pharmaco %g%/’li te8y% é%dﬁfo%ﬁﬁséqbéﬁé%@)lﬁ%sz@l
101; P6RA5RIEN RE Héﬁ%ﬁ‘l’-l‘ﬁ}sffa% dpycrifhpbim TREw Imebalnolngdsiq 2005 RE6203;
and 19drdR3y o¥87-aRth Omvefg e\, AmariNtidhehtn S ehF64y (1 988)) 647-656;
536-34aG)lohhe., prapapaiioNaf. Auddahmise i deserbeshinyIawer; L et e
al., Nugcleie.AcisRaeseamsi) 297@@9&@?@7&%9%%5‘ v (%@ '821-830;
'nter%&hﬂ@él}lfng@sﬁn%g}ér?o1(%%9§?9§4 639381 '}5 ﬁ 16 etﬁfa%qanﬂ?gm

Natl SC

Gené tics 4 Jﬁ.Qég S@ 61%231931 St EPimEe! Eﬁir?(if 8y B3118%H.
TuaifSrt oK Tato, Lrn’?ﬁ?&n%‘lf EB%"(E%QW%}Z&?%?@LE—@ﬁlﬁéggNNanéﬁhtszar,
Natuk éasrwmmgenes% (536§ 5% Helaireh 6o kuat Experimentah, N.
Pharfracotogysd 139059345-48; Fabpilayinn), etefl abvantsiinanenh H(1996)
(1994) 559984 :4:0808 9 alNof Mt ZRFthOiRor JIG I t%‘%‘é&%‘iﬁ%@
(1999)6osP 3 Harging. &s. ﬁ@&!—%?%@zx%@é"@‘sﬁ gécﬁgzga%é 2%3 P)

oo SR RS o i R

contepts of all g |ricor’ oratel
ol @é B e e
5,633,425; 5,789,650; 5,877, 397; 5,661,016; 5,814,318; 5,874,299;
5,548 @egemE A0llg 20 W @324 884b WIS 94 /28585 N9 312241 \BKO
92/22645naBHWMID920818. cha genpraiafully Brmanmangslonalo: ceﬂs
antibggiesite IGFiRnHuMab.ricaicaR &%eéﬂ‘m&ﬂ&?%%@rﬁﬁ% fedar
enriched eRARLORI 1SS '%5@"3%991‘:15%%%0%&{'5%3 prﬁSE'B%J%F 'Péf

d
Natu 9%%“5%%8 %%gé?@ég?} o BN Bt =

upon the first 1mmumzanon Por example, a punﬁed or enriched preparation of
soluble IGF-IR antigen (e.g. purified from IGF-IR-expressing cells) can be used to

immunize the HuMab mice intraperitoneally. In the event that immunizations
using a purified or enriched preparation of IGF-IR antigen do not result in
antibodies, mice can also be immunized with cells expressing IGE-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
imrunized intraperitoneally (ip.) with antigen in complete Freund's adjuvant,
followed by every other week 1.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



20 (1996) 845-851 and WO 98/24884. Preferably, the mice will be 6-16
weeks of age upon the first immunization. For example, a purified or
enriched preparation of soluble IGF-IR antigen (e.g. purified from
IGF-IR-expressing cells) can be used to immunize the HuMab mice
intraperitoneally. In the event that immunizations using a purified or
envichwegreparation of IGF-IR antigen do not result in 25 antisetiesemice
can also be immunized with cells expressing IGF-IR, e.g., a tumor cell
line, to promote immune responses. Ctpnulative experience with various
antigens has shown that the HuMab transgenic mice respond best when

initiakﬁér%@l{h %;é@ﬂ%‘%%n&ai%geg W“&Q&‘E&%” Ier} GFIL B_l%%%era} 1ce

Freun sb djuvant, %( elg unizagi
example, Up P&uﬁlf&l ?36?@5 With & d%ﬂ“? ’|ﬁc8t %Fe&%% o
adjuv; ﬁﬁ%@%ﬁﬁﬂ@ fE%‘ﬁéﬁ@ébt?éP‘t"Bén’rﬁémtored over the course of the
immunization protocol with plasma samples being obtained by retroorbital
bleed&heTHiEqsl astaoan JERciBanedhynEhes Andagehomniciiwithasu fiaien)
5 titersgf antiy GE4R dumamimmynegiobelimean be used)fes:.s30), a cMp
M A T e Rt i R
the sulon e b R GLATS (e JhORs ok BTIERB0BIC B2
22 exiRetles Mt-255 Sustre BFEERA AHGERoH S RaB bt Herfomhe:

Sevehaar‘fhféém\mmﬁqﬁlﬁ?@ﬁﬁéﬁefbmé&:?ﬁﬁﬂt@én5 Férid%ample, a total of
twelve HuMab mice of the HCo7 and HCo012 strains can be immunized.

10 The HEoZ maIcentiayBade INRITligHLHRHOM IMIhRIF endRgenRUEHONGhaRbpa)
g<2a1p ed am&&%dﬁst@ﬂ@ﬁdytm e@Q?nEf%B‘%S 3L, 1%'\@?9@59 522.43993) CMD
- ISTuption In their e en U a n ene
mQh € c? gi E?ngerﬁ CO% es\glbetziajn al? ﬁ

descn(i 'EXa ple 14 uman ka PR
r

chain et 521@ &%%%?’lﬂ‘é‘&“ﬁ? §ﬁ?}vﬂl’§}‘bcmme?3f‘“’gﬁﬁt BiGtaeH

14 (1 B.8545t gindVatHEY hrahdf %%‘%@ﬁ‘é’?ﬁ?ﬁ)t%gé%@(aémmn
15 desciibent thaldSrPagert (Noles; 776l 4P BYamplThel MOA1 2 faide. have a JKD

disruption in their endogenous light chain (kappa) genes (as described in

Chenyik £4:3L ly%%s 42 B99:1):82 lnﬁ%@ge@wgngﬁ%éw&ﬂg Jg]ﬂ-fne

endoggan ‘?%@%%Xéac&a'ﬁagﬁﬂﬁspﬁ%§oga§‘%9bg%gekfat?iﬁ?@?lﬁ E%n%s"frﬁ"’ %sumn
01 /141]4% a KCo5 human kg@ raﬂ"|1|eqphrt08haln transgene (as escgogeslgor

ridomas are 1 en screene uction of antigen-spectiic antl
exampie, single cell suspensions of splenic and lymph node-derived lymphocytes
20 from immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting
mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at
approximately 2 x 10° in flat bottom microtiter plate, followed by about two weeks

incubation in selective medium.

Individual wells are then screened by ELISA for human anti-IGF-IR monoclonal
25 IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 16-14 days. The antibody secreting hybridomas are replated,
screened again, and if still positive for human IgG, anti-IGF-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

30 for characterization.
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Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851), and a HCo012
human 15 heavy chain transgene (as described in Example 2 of WO
01/14424). The mouse lymphocytes can be isolated and fused with a
mouse myeloma cell line using PEG based on standard protocols to
generate hybridomas. The resulting hybridomas are then screened for the
predusatiag ek antigen-specific antibodies. For example, sipgla:88l4/003442
suspensions of splenic and lymph node-derived lymphocytes 20 from
immunized mice are fused to one-sixtbsthe number of SP 2/0 nonsecreting
mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated
at a X] ly 2 x 105 in flat bott icrotiter,plate, followed by about
two.é%%%qg; DR bedqionce” Shr Ropgnabie o SpRbCal S i itrachody 1
screBhad by ELTEAToRIRAR dHt S RaAremarorSHal 25y N g Y
antisOBTESC O BREPI NS RYdoRArgeohr H-6¥c saeemreelgrariding to the
analypsttiesoatly fefterbok Mdayss Tiveantitiociysareting tiylhidemass.,
are Ripihtedn stieaned Hgaie, B0d ibst| PSIVE UMD dGiare 321
anti-{GksiRmepneienal.antiodias pean Rgskbgoned A least 1ish B,
imiting 4408 F0E- RIS aHRclengs AT N PUIIEd I vito, (o pipduce
antlt}%dg. In tissue culture m dlurf) go or characterization. WC

200478877 “’F%‘F%E‘ifé&d‘ﬂbﬁ%‘ 297 BB RS G P SSHTM g IgRses
respBis & Jran TRIBE ARtbRY iAteracanrses Recprsesiisie Wlexgrinsdnde
recofABRIEINY anuBoie sabbbr dings Lo mvéntiod by VEBIEivirttinguring B
expredsicnuventor SthatiirlucestecadaRvib e arERs RGEONHNEIRIAS of 2
inventianfmaly kamawerkseauensasdipm Adiffaant Bumananibody..i.
(seeyfi6h, S Riechmann, L., et al., Nature 332 (1998) 323-327; Jones, P.,
et al., Nature 321 (1986) 522-525; and Queen, C., et al., Proc. Natl. Acad.
See,ﬁggs.A. 86 (1989)10029- 10033). Such framework sequences can be
obtaHEd BB HE DN AWMREFE U IR PRt RS e PRPEnE Graelipeptide
antidtefingenédetuahenty Tié selpsnidinialsbis ibn boslivg dHRT frohhGE-
matudkecdfitidBaselgartiseq termesbecsdstse tifey will not include 10
completely assembled variable genes, which are formed by V(D)J joining
during.&veelkmatHiation Seumine ggps seavaneesyil glsq.differ fom,
the sequencas aha.0igh afipiLy %ﬁﬁg%9%@/J&%%@%&@%%&%B%?yse?}ne, aa 94

mdw&Qg&Lsef\l/.enJ}/nacross the v

a
e or iyrosine and aa lCe)4 denotes aspartic acid or glutamic acid, and
of a human heavy chain constant region (CH) or a fragment thereof;
and a light chain consisting of a variable region (VL) of SEQ ID NQ:2, wherein aa

96 denotes proline or isoleucine, aa 100 denotes proline or glutamine, aa 103

15t

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) or a
fragment thereof.

Particularly preferred nucleic acid fragments according to the invention are nudeic

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;



5

region. The invention preferably comprises a nucleic acid fragment
encoding a polypeptide 15 binding to IGF-IR, whereby said polypeptide
inhibits the binding of IGF-I and IGF- Il to IGF-IR, selected from the group
consisting of a heavy chain consisting of a variable region (VH) of SEQ ID
NO: 1, wherein amino acid (aa) 30 denotes serine or arginine, as 31
denwiesasparagine or serine, as 94 denotes histidine or tyresipR@06kaS
104 denotes aspartic acid or glutamic acid, and 20 of a human heavy
chain constant region (CH) or a fragmet thereof; and a light chain
consisting of a variable region (VL) of SEQ ID NO:2, wherein as 96
denotes pe I|ne oris leucine, as 100 line or glutamlne as 103
denoe{tgsaar nine: %% %sme ] ésenoggs@gﬁ?‘ugorlﬁe%l?f 224 H 1gH2
denotds”® %g NS E%‘ opaﬁjlﬁﬁgﬁ?l@%@ EhiOParfsrisPmyat ergife can be
consﬁﬁk?é@{dwlfeﬁy% P IEineRsiA SR condediepticnkeldgeeférred
nucleic acid fragments according to the invention are nucleic acid
fragrTeetscencodingiapely neRtitgh A caerdingiteith & IManHeN SAMAES Ngh
as C@q‘%&@:@@%g”%@xﬁ&@”%@éﬁbﬁq}%mn SRS go%s > MRaddaRa,
(aa 31}0 ?Aé% (aa CI‘I r{gorg: QE mlgla? 98 1;:]-081) . rﬁs O
wherein ami aragine, or serine, amino d% Xgﬁ
be g@%?ﬁ%“gf**ﬁf%&a%?{é‘sﬁﬁ A e o
asparttEadRIt Y e SB0N ok AsH TSR0 opansely 2enateeiedi b juost
light etlainhédnipribiendasdCDRG DR« faat 181 3dporsdsgbdtB4haBDR2 (aa
50-56) and CDR3 (aa 89-98) of SEQ ID NO:2, wherein amino acid 96 can

10 be proliniakisARYGIBE AN ARG ﬁ@tﬂ&&&%ﬁé}ﬁﬂ&@ﬁ%@lﬁ%&&hnm
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deletggl, The.recanstructed. heavy,and,light. !&%‘g@&@ leJegians are ;..

comblcn d with 5 Sequencés of promoter, translation iNtiaton Smgns?an
region, untraﬁslated polyadenylation, and transcription termination to
form expression vector constructs. The heavy and light chain expression
constrhetycaribecesHibiidd intbide yigigte(Vébtof SEQ-tFaNsTactdur sedaliyo
transfeictéa) 60 separatelytransigotad, intG hoatoesllspahichease sthes, fused
to fOrﬁﬁr@t&ﬂ@iﬁdﬂ%ﬁﬁ%ﬁi{@éﬁﬂwm@@%&tﬂgﬁrﬁc acid or glutamic acid, and
of a human heavy chain constant region (CH);
and a light chain consisting of a variable region (VL) of SEQ ID NQ:2, wherein aa
96 denotes proline or isoleucine, 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).
in a prokaryotic or eukaryotic host cell and recovering said antibody from said cell.
The constant regions provide Clg complement binding and are therefore
preferably of human IgG1 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 Mis 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 A and 8),
aa 96 Ile, aa 100 Gln, aa 103 Arg, aa 104 Leu and aa 105 Glu (antibody 23).
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10 Accordingly, the invention provides a method for the production of a
recombinant human antibody according to the invention, characterized by
expressing a nucleic acid encoding a heavy chain consisting of a variable
region (VH) of SEQ ID NO:l, wherein amino acid (aa) 30 denotes serine
or arginine, as 31 denotes asparagine or serine, as 94 15 denotes
higtiglioe e4-tysosine and as 104 denotes aspartic acid or ghfaic,RGIeh442
and of a human heavy chain constant region (CH); and a light chain
consisting of a variable region (VL) of &EQ ID NO:2, wherein as 96
denotes proline or isoleucine, as 100 denotes proline or glutamine, as 103
denotes arginine or lysine, as 104 denotes valine or leucine and as 105
denates 20 aspartic acid or glutamic acid, and of a human light chain

constalit PR i érﬁﬁ)af(a]r)‘ﬁdﬁcaé%@%f‘?éﬁé HYst ep Hicheavy chain
recoV8A Ay Ediepeaatiiop dyonsnmo3dinh cell0qe anshestabi tepionkepigvideiCiy
compsiensaily bisfling.and are therefore preferably of human IgGi type.
Preferably, the heavy chain variable region contains the amino acid

Comﬁiﬂéﬂﬁ@n%g%ﬁﬁé%%{ﬁu% tﬁ;@éef gﬁa%b% a&%&%&?“@sgv%u%ﬁ

30 A 319 530 Ser, as n, as
19 Q&‘ diagfiS 911&; paﬁgln Vol bTae %‘W& ntsis

94 His and. as altl)]l

the a‘?sﬁlﬁrcl)m acid gom%#%%lé rﬁlg?g&@ PIETEE 1ebthsanihodisepding &
104 B9 BKAERNM 05 Asp (antibody IA and 8), as 96 lle, as 100 GIn, as 103
Arg, as 104 Leu and as 105 Glu (antibody 23). WO 20041087756
PCTIEP2004/003842 25 Thawombieatian aso3QAg, asrgoAsh,as94,
Tyr afidasdddAsRdnBadeavsEhainhad A% 06, PIa A5 100, PLe. mw
Lys. AR YAl Adand0r ARPJnine lony Cha&@%%éapemﬁ'%gﬂefe”e

5 The inventiqn further co rlse use ot y. according 7S ﬁl?e
|nvent|ong1por’C%nm }t;)[ %50 &6 :TIQ (1R aff;gu%c]aé CHARIBY Sayrier-
immunological assay determlnlng the binding between IGF-IR of a
sampleEntFerdicdnaBBgsisicesrafng o inventivpentionsdn deotdersispedt,in
the presemiimrerntionpproltdesoanboriposifiontle:g. fents. For example, the
combination therapy can include a composition of the present invention with at

Jeast one anti-tumor agent or other conventional therapy.

A "chemotherapeutic agent" is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include Adriamycin, Doxorubicin, 5-
Fluorouracil, Cytosine arabinoside ("Ara-C"), Cyclophosphamide, Thiotepa,
Taxotere (docetaxel), Busulfan, Cytoxin, Taxol, Methotrexate, Cisplatin,
Melphalan, Vinblastine, Bleomycin, Etoposide, lfosfamide, Mitomycin G,
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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10 pharmaceutical composition, containing one or a combination of
human monoclonal antibodies, or the antigen-binding portion thereof, of
the present invention, formulated together with a pharmaceutically
acceptable carrier. Pharmaceutical compositions of the invention also can
be administered in combination therapy, i.e., combined with other agents.
Fwoe%@mg;%ﬁthe 15 combination therapy can include a c%ﬁgﬂy&r&g fi
the present invention with at least one anti-tumor agent or ot
conventional therapy. A "chemotherapgutic agent” is a chemical
compound useful in the treatment of cancer. Examples of
chemotherapgeutic agents include Adriamycin, Doxorubicin, 5-
FluorOrET. EYIBEHRe* PPkl TPRISEY e dhRaspHEIPics derivative
Thiofepa, B0 Phsrese(abienssie)) beisatathaCistdssncyTemsls to tamor cells
Methrotrenedd «Cibppdiant Melphadain, o/ablastinei-Beamysinatoprsiee or
Ifosfaspigke-DMianiyciiote, s MIOXBLETHRN WE%SV%M! n%%u:} in Cancer
Carhoplatifet: "D&%@l@mﬁéa%a'&)’%ﬁm&&ﬁﬁé”?{“ 11,6\ %@%_ﬂge
Dactglﬁrgtyﬁ% itomy; ﬁila 3, | splgzr amicin %3] ate i
Melghglan other related pitrogensmasta 8{&8%(‘?6“5
agen eévs S d“ﬁgﬁ%ﬁ,? F8fe ﬂ@é%%?f&ﬁﬁ@eeﬂﬁt ﬁﬁlblt@o?‘*ﬁ’r@?’eﬁg%@
funchieiisof C8hs dha/Brcaveesiddinrinventicnf elisieT huttermst intérrded,
to inchaiehedtivattivedsprogessclisinditptapeuticagnts, raodHigxinglsueh
as enaywiahigallyattye (xpEothastangl wragalsd|ant.anA0iIMaloHgik-ar
fragrpesas dhenoals el %QQM@%@Q&P&TAEE %9%6%93‘b4%na A IR el

pro%&l )?ﬁcgé?rgdp c%}ﬁa% % %];'egstztg ag % stitu gdorl}en Xcagve
form o %pﬂ arma eu;uc X 1 ve s % ess cy?o Xié umor
cells parddto tha parentaray s Oéléeﬂaso %‘foﬂé‘m@eé?lf?ﬁﬁ%&'gh‘}‘
ctivERB AT RO A TGRS AP aefiRsp drenitesnixSerleseof cytotoxic
WilnfaRg* e ern s darCafred iBGheniotiydrapyfoBischahiidal Sooietyclude,
Transactionst, lditgo 3TH0s3 82 bl b plesdingn B alash {4 986). and Stella
et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery,"

Dweg;@gsgrygg;}lehygﬂnﬁ%ﬁ c%éﬁLblgecgr}iePp jes?%:? Y rﬁfm tefﬁo
|

Pres§ﬁ}e%8m5r} IThe aoro Irugs of of this i emptlo 'QSI ut afe no
phosphate con{}a}mlng prod’rugs |ophos hate: comainta ’ro‘&‘ﬁ?@‘
sulfd sorptmn elaying agents, and the like that are physzologicaﬂy compatlble

Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

parenteral, spinal or epidermal administration (e.g. by injection or infusion).

A "pharmaceutically acceptable salt" refers to a salt that retains the desired
biological activity of the antibody and does not impart any undesired toxicological
effects (see e.g. Berge, S.M,, et al,, . Pharm. Sqi. 66 (1977) 1-19}, Such saits 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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10 containing prodrugs, peptide-containing prodrugs, D-amino
acid-modified prodrugs, glycosylated prodrugs, (3-lactam ring prodrugs,
optionally substituted phenoxyacetamide-containing prodrugs or
optionally substituted phenylacetamide- containing prodrugs,
5-fluorocytosine and other 5-fluorouridine prodrugs which can be
CQRYsdigekinte the more active cytotoxic free drug. Examples of %t%%hcz
15 drugs that can be derivatized into a prodrug form for use in this
invention include, but-are not limited tg, those chemotherapeutic agents
described above. As used herein, "pharmaceutically acceptable carrier”
includes any and all solvents, dispersion media, coatings, antibacterial
and AT IE ST PSSR HAE AR B A aBRlyite sgeneishaahbe
like tREFEHPY dfotonToiaHie 6 pritiblsiP0 Prafertdlyxdnelcdipenises, or a
suitatiladur: iFtravsnotisslintiemugde ldipstly duthnkowutinepaie Rtpka SPiTak
or epidetimal administration (e.g. by injection or infusion). A
"pharmaceutically acceptable salt" refers to a salt that retains the desired
biologi ivityf the antibody and does not impart any undesired
toxicg%?l!lz?a%&\gﬁe ts %Eggé% é%?ﬁeéf ﬁ‘fl.l,dgt SFF PREFRY S8 TL0%)
1 107 ARG A ROTGHRAT 1B FREPROHR ERa FsRIEEPb K ssaile
inclulieedeile asrlittism s ats diparsivaseTad ditien cfarechAsiddic ditib regaits for
inclubkarmesartedivecifronbsiommxidnimengathe acids, such as hydrochloric
salts. A composition of the present invention can be administered by a

varietkobrmeihodsdonadnibtaio Ay be-annesiaied by e skiled
artisgp,.fhe paute 30,a0d/gr mede of administration Wllliﬁ%%d%g?n ding
uponaérr}}emq%sg{%d re%laiﬁts T}O .gglrg)‘llnlst r a.compound of the mvention B)f
certain routes of a‘ésmlrﬁstﬁfaf‘ﬂqn, it ﬁ?ﬁi/‘%cé B AEoR; trtatpthtravenous,
compUTRRPIHR ot S ineteeralcdnpetvday drpehiol 7insscardiac,
PCTIEPsguash03 mmpepionith, a tmasaridicm, prevbnttitssinactivationt dbi,
exaniplestieleompbupsiimayuberasddmitisiereg e sybieat Md@mtrasternal
approiigte, atriefuden.example, liposomes, or a diluent.
Pharmaceutically acceptable diluents include saline and aqueous buffer

solutiqzlggs. 2.0 %gmgceuticalgy acc%xtabl(? carriers &chude sterile aqueous

solutions or_d ‘ﬁg r,srll(s)rlll%agtr? Osgéorge%oia,/v rdTorthe ExRRpotatfeotiE e
prep a% IS0 BYLiaTiRe agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of varlous antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions.
In addition, prolonged absorption of the injectable pharmaceutical 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
pharmacentically 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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injectable solutions or dispersion. The use of such media and agents for
pharmaceutically active substances is known in the art. The phrases
"parenteral administration" and "administered parenterally” as used 10
herein means modes of administration other than enteral and topical .
administration, usually by injection, and includes, without limitation,
inravenasmgssintramuscular, intraarterial, intrathecal, intracapsugades/oo3442
intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,
subcutaneous, subcuticular, intraarticzdar, subcapsular, subarachnoid,
intraspinal, epidural and intrasternal 15 injection and infusion. These

compasilins MAYAISEARRINAIIKYANG, SUEh a3 RISSEIVAIVES Weting .
agentgﬁl%mngS|a ilpn%% %n}gigglrg %ﬁperggjlg a%%ts. Pre\?ent%?bg [ presence
of microorgaRisme maybe ensared Fhy? i FFZRHER B7 é'aaf&g toxic
supri® Jhe B indtsierrstvaRsEs dehartridimsnd awerurgarEeEned
for erbitrplecharib&st2oieiidiodthamsivisheltbt sotbideaciymniithedikas
It mayakso bergesinabieloddchid&eisatanicaRgentsnsldClhassugarsyute of
sodiudinchiorden and thelirdiahecanesitions. Jaatdiiemaosaiengsd
abss)wﬁ&g&lg&t!;@ﬂgmﬁ,%@,Mmﬁ%%mugég@n%%%f%&%gg D5 APQULRY

the wgﬂgl g}ogaggr%g_elgt%Whlchigel%xnab%gr&tlon such as alumifjum

monagstearate and ela m.‘% I’-'?égar ess oqf?ﬁgl?oﬁfec%?gﬁfﬁﬁﬂ%f%ﬁ%ﬁeé’
seleél‘@qf%éf&o?ﬁii%ﬂfn&%“&% prRganb Hlertbarivhisrdimyisetseldths
a suibabrathyivatedtedrarddibe foreravpHaenadedhicaledsm pisitions of the
present invention, are formulated into pharmaceutically acceptable

dosage: fesmsoliyicoruantionatiatings known e:dhoaaohskilin JH8.arts

30 AQEH@J&%%?‘%{ﬁﬂﬂg‘éﬁ&%ﬁﬁﬂ?@éf%ﬂgf%@%thﬁe.jpc!aﬁleopQ@f@@ﬁ%iﬁ@red

e sk iy S i .
Sﬁﬂﬁﬁﬁéﬁﬁw& v%a%vrﬁé’%’? s SR e
ingretfid’ Wtﬁ'gﬁ% ShraRiac e AdvaiticfaETEss terleutic response

for a particular patient, composition, and mode of administration, without

beingtepdc ltdihecpatie maithénsblécted dokaye devef wiltidepehdulpdthia,

variety efziphammacdiiagtiedaetorsdnelitingthesact vy afithe.pamicularos

COMRESHiaNSss Ofthiny cases, it is preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol or sorbitol, and sodium chioride in the
composition. Long-term absorption of the injectable compositions can be brought
about by including in the composition an agent which delays absorption, for
example, aluminum monostearate or gelatin.

When the active compound is suitably protected, as described above, the
compound may be orally administered, for example, with an inert diluent or an

assimilable edible carrier.

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 imvention further provides 2 method for the manufacture of a pharmacentical
compostiion comprising an effective amount of an antibody according to the
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5 present invention employed, or the ester, salt or amide thereof, the route
of administration, the time of administration, the rate of excretion of the
particular compound being employed, the duration of the treatment, other
drugs, compounds and/or materials used in combination with the
particular compositions employed, the age, sex, weight, condition,
gevereldneatth and prior medical history of the 10 patient beigritgaied
and like factors well known in the medical arts. The composition must be
sterile and fluid to the extent that theZomposition is deliverable by
syringe. In addition to water, the carrier can be an isotonic buffered saline
solutienueihaRahaolyel £f‘§hﬁﬁ_ﬁ1@é9{%aﬂ}y£<§éé {atﬂé%}ﬁlﬁp%zgﬂ)(ﬁé"m%ﬂﬁ figuid
Pobgpdene ol m&t?&lﬂg&}o%%hsyéﬁ%%'%m'XtufeS thereof. 15
Proper fluidity can be maintained, for example, by use of coating such as
lecithin, by maintenance of required particle size in the case of dispersion
and By aﬁfé%‘f)%Hffﬁ@faﬁi%?lﬂ?ﬁr?%%—ggéézfiﬁ%aﬁ?@érgﬁ%% # a@agcture
isoterictagebranierdicahepiapostigars! polyatibofioksesudingsontaniitohidm
sorbitgthandi$odibemcthloripatin, thefechinpasiienk. bangrerabgatption of
the injectable compositions can be brought 20 about by including in the
composifian.an agentaubinh dslavs. aRsarnon, o exAMRIG, auminym.
mong&%qig%t%or gelatin. When the active compound is suitably protected,
as described above, the compound may be orally administered, for
example, with an inert diluent or an assimilable edible carrier. 25 The
antiBBeBLoREOFHFY RS R ipRrentetr eun isEnasad figtreatranTit ofaid
patiértusddferimiigartketprreridiseagenatid intheoresd whiah iastitmbiin
therapyapheeiefoeimhatiny entienicaimprises-aimeibed far thedrgatment of

a tupaer-patient preferablyidc-patiepkepfteing fromcanastigspecially
from colon, breast, prostate and lung cancer. 30 The invention further

pro des,ametp d ltqor the manufacture of a pharmaceutical composition
escription of fhe Higures . .
comsn?g'%rreﬁ"e'cn%m‘nount of an antibody according to the WO

2004/087756 PCT/EP2004/003442 29 invention together with a
phakigaecutically dedeltapiacamiemsarnitieael bighderaittibdicylture.
according to the invention for such a method.

Figure 2 WST assay for proliferation inhibition in 3D culture.

Figure 3 Primary tumor volume measured during treatment until day 55;
Vehicle: 1; antibody 1A 20 mg/kg: 2; antibody 1A 7 mg/kg: 3;
antibody 1A 2 mg/kg: 4.

Figure 4 Inhibition of I"*-IGF-I binding to HT29 cells by antibodies 14, 8
and 23.
Figure 5 Inhibition of ['*-IGE-I binding to various human tumor cell lines

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

Figure 7 Inhibition of ["**-IGF-II bindingto HT29 cells by antibody JR3.
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The invention further provides the method of treatment, method of
manfacture and the pharmaceutical composition of an antibody according
to the invention 5 together with a chemotherapeutic, preferably cytotoxic
agent or a prodrug thereof. In addition, the antibodies can be used in
combination with a cytotoxic radiotherapy. The following examples,

refasensrRs-sequence listing and figures are provided to aig-th&-404/003442
understanding of the present invention, the true scope of which is set forth

in 10 the appended claims. It is undergiqod that modifications can be
made in the procedures set forth without departing from the spirit of the
inver%on Descripti ‘Zﬁ the Flgures Flgure | IGF-IR surface expression in

low and'Kigh density Ceit&LMAE" TFRyiRerS RhsrhaedaliPropioheiivd iibh and

inhibition in 3D cultéﬁ@rfﬁzlgure 3 Primary tumor volume measured
during treatment until day 55; Vehicle: 1; antibody 1A 20 mg/kg: 2;
antibbigyde 7 mg/kg> @inadgiibeidy dAIRIE/kEitdn Rigue 4tahibition of
1125-IGF-I binding to HT29 cells by antibodies IA, 8 and 23. 20 Figure 5

oy 1422 1G5 g e R LN B

agalnst R Flg re
HT29 cells by antlbo %@%@ﬁﬁﬁfbrﬁ]&h%ﬁ% bigding Bﬁr{dlrfﬁf&} 11
HT29 cells by antibBHy* d@R‘? Sepritosrres e Ehiotd joodial2
-30 Figure 8 Blockage of IGF-I induced phosphorylation of both IGF-IR
and Ag#dPkB. Figineuttioouiieguiationef sEEHRREOW®IA level on tumor
cells, Figure 10 No inhibition of 1125 -insulin binding to 3T3-IR cells by

1R fI125 li
anti- rﬂ%ﬁe@ ant@g@gg&%égﬁ%}%ﬁmﬂﬁsmq_ﬁo E%% |nsu in;

MIN: minimal binding after competi ure
Induction of downregulation of IGF-IR in vivo. Figure 12 Crossreactlwty of

antib h IGF-IR from other species.
Generation of a hybridoma cell line producing anti-IGF-IR antibodies

Culture of hybridomas

Generated HuMab hybridomas were cultured in Hybridoma Express Medium
(PAA Laboratories GmbH, Austria) supplemented with 2 mM L-glutamine
(BioWhittaker) and 4% Origen Cloning Factor (Igen, France) at 37°C and 5% COs;
or in Iscoves Modified Dulbeco’s Medium (500 ml: BioWhittaker Europe, Belgium)
supplemented with Fetal Clone Serum (50 ml: Hyclone, Utah), and Origen
Hybridoma Cloning Factor (30 ml: Igen, Gaithersburg MD) at 37°C and 5% CO-.

Immunization procedure of transgenic mice

Ten HCo7 transgenic mice (4 males and 6 females), strain GG2201 (Medarex, San
José, CA, USA) were alternatingly immunized with 1x10° NIH 373 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 IGE-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 IGE-IR cells was mixed with 100 ul
complete Freunds’ adjuvant (CFA; Difco Laboratories, Detroit, USA). For all other
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Example 1 10 Generation of a hybridoma cell line producing anti-IGF-IR
antibodies Culture of hybridomas Generated HuMab hybridomas were
cultured in Hybridoma Express Medium (PAA Laboratories GmbH,
Austria) supplemented with 2 mM L-glutamine (BioWhittaker) and 4%
Origen Cloning Factor (Igen, France) at 37C and 5% CO2; 15 or in
Iseayenddeditied Dulbeco's Medium (500 ml: BioWhittakergeyrangy. os442
Belgium) supplemented with Fetal Clone Serum (50 ml: Hyclone, Utah),
and Origen Hybridoma Cloning Factog;(30 ml: Igen, Gaithersburg MD) at
37C and 5% CO2. Immunization procedure of transgenic mice Ten HCo7
transgqemc mice (4 ma ales), strain GG2201 (Medarex, San

20 JOSTCAATER) ]\B%P it n%‘t.n% Ty R 2R AP TR B DR Rifi et
transfabLef %lﬂﬁ%ﬁ’?@?@pﬁ'%f&n%t@qéﬁﬁohnd 20 pg soluble

extracellular domain of IGF-IR. Six immunizations were performed in
total Attmieen iizafierttdreal (IP) immunizations with the IGF-IR expressing
cells and three subcutaneous (SC) immunizations at the tail base with the

recombingit ﬁ{%@pmﬁ@fataﬁ&rahaéémwe% '9&6&9%4% XEIONIEL3T3

IGF- II m complete Freunds rﬁe?cfge
lecoH% ggo?a o??es eetro raff]ﬁﬁ ?é AP StHeFRAETSHE S 'H%ml in' DS
PCTIEPSS Bt53aaD a@iQrﬁﬁfﬂﬁ&”&t s 1%%%%@@#.& PRI araeakud
or retsiiEin AvEeRerst WHSARSTSH RR 0B iptwitheEF Feweds20 and
adjuvéntii@etseifcl}ibAntiBel specificuEhiSArdmrti tkmbetbdite Firib 5@ EarOf
immurizedianae wene dpsgunNied bynaAligRR-SREE NS ELIBAGI R in
solut @gs@@@;g%#@& dgneai r&ﬁ%@l‘}@e{b@eﬁﬁ%&@@e@% va%éqﬂdgapﬁée WaR and
coa [ WO hours a 0 96 wells

?rgcﬁ) SRgn tl% 4&97"% % tt s ruthB I__r}ggétwe CO tro (Ee d]%r,%

supplemen

Thereatfter, tgle wel § %E wit

0.0585 IGRR 3300 Help %Véaérafﬁd(@.s%“ém%ff@r FRs Rt
roon?i@éﬁamatwéle#.F@t%ﬁ@@?&%@r@dﬂe&bﬁeﬂ/w@%m@s%se@nw

all otfiERRapesnivertechrat-eliftiteeih it 065K (20 P EBKO addusetiatbpdifunt @8 LMo

to 1/6400h Didatedvearavreredddedite the wells.aadsdneueaiad innldiah

37C fRiBnapSeIk WBSIISed a8 Negative Samral 209 ngiline bis (3-

ethylbenzthiazoline-6-sulfonic acid) for 30 minutes at room temperature (RT) in

the dark. Absorbance was measured ai 405 nm.
FACS analysis

In addition to determination by antigen specific ELISA, anti-IGE-IR titers in sera of
immunized mice were also determined by FACS analyses. NIF 3T3 IGE-IR celis
and the parental NIH 373 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 IGFE-IR was nsed 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 (B(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, Belginm).
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goat anti-human IGF-IR (100 pg/ml) was used as positive control.
Subsequently, plates were washed twice with PBST and incubated with
horse radish peroxidase (HRP) -conjugated rat anti-human IgG F(ab')2
(DAKO), diluted 1/2000 in PBSTC 15 for 1 h at 37C. Wells were washed
twice with PBST and assays were developed with freshly prepared

ARES4E)8044k0n (1 mg/ml) (ABTS: 2,2"-azino his (3- PCT/EP2004/003442
ethylbenzthiazoline-6-sulfonic acid) for 30 minutes at room temperature

(RT) in the dark. Absorbance was megsured at 405 nm. FACS analysis
20 In addition to determination by antigen specific ELISA, anti-IGF-IR
titers in sera of immunized mice were also determined by FACS
analyS8ENgM S IGF-IR cells and the parental NIH 3T3 cells were
incubated with diluted sera for 30 minutes at 4C. Alternating IP and SC
immuvhzatiensaveiterpeformiddG B Ivereve eksndtavals sstfirting vitheamdf?
immuadizadiony Bsestapreermdiipar epteb NN 313 calis) vasused8b @aspRrs
negaive LRt (i!@.?:@b/d 209 -nadml ggat.anti-human IGF-IR was used as

positive control. Cells were washed three times in PBS supplemented with
;% é)é){l\gne serum album!n fand Q.Ol% azide. Subsquently, ceII; were
inculbRER WA B#R557e¥Rein isothiocyanate (FITC)-conjugated antigen
binding fragments (F(ab’)2 fragments) of rat anti-human human IgG
dilutédict/ %66 mcEXkeB:hiiflersioe8dhdtymitueseati4@ing eilsahdenain st
twicend FAEGhuftes asid-sanTesiERlanaitzeth ORBphAGR Calibum the
(BecipnoRickinsanskrembadeasi Al BtV 200408 Rbuting
PCTE&%QQ%@O?’MZ -32- Boosting of mice When serum titers of
anti-IGF-IR were found to be sufficient, mice were additionally boosted
twice with 15 ILg IGF-IR extracellular domain in 200 | PBS intravenously
(i.v.)’&EaIﬂﬁAS days before fusion. 5 Hybridoma generation Mice were
sacrificed and the spleen and lymph nodes flanking the abdominal aorta
and Vend&eavinyehelsollgtiedthrhassion efsshtéfoeytas aniblygaphaaobenan
cells awithothe, IUIONIBAIRET RR2H:gelis e R rmedhACaoKeiNG0anti-
stanqiaed. AREFHNGL PIRGEANIBSdy (DAKO) diluted 1/10000 in PBS by overnight
incubation at 4°C. After discarding the wells, plates were blocked by incubation
with PBSTC for 1 hour at room temperature. Thereafter, wells were incubated with
hybridoma culture supernatant, 1/2 diluted in PBSTC. Culture medium 1/2 diluted
in PBSTC was used as negative control, k-light positive mouse serum 1/100 diluted
in PBSTC served as positive control. Subsequently, wells were washed thrice and
were incubated with HRP-conjugated rat anti-human IgG F{ab”), (DAKQ), 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: SEQID NOS: 3 and 4
Antibody 23: SEQ ID NOS: 5 and 5.
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10 x-ELISA To determine whether hybridomas that resulted from the
fusion generate human antibodies, a x-ELISA was performed. ELISA
plates were coated with rat anti- human IgG x-light chain antibody (DAKO)
diluted 1/10000 in PBS by overnight incubation at 4C. After discarding the
wells, plates were blocked by incubation 15 with PBSTC for 1 hour at
ropgniempesature. Thereafter, wells were incubated with hybridomMa.s.4,
culture supernatant, 1/2 diluted in PBSTC. Culture medium 1/2 diluted in
PBSTC was used as negative contral 3%-light positive mouse serum 1/100
diluted in PBSTC served as positive control. Subsequently, wells were
washed thg{ie% and were incubated with HRP-conjugated rat anti-human

lgG {DAKO), diluted 20 1/2000 in PBSTC for 1 h at 37C. Wells
were WEERERRAC %ﬁﬁf@gg’aﬁﬁ?%}gp dBvarebretiesied $e8hly prepared

ABTS(r) solution (1 mg/ml) for 30 minutes at room temperature (RT) in
the daskualesorb&hceORES shetsured at 405 nm in an ELISA plate reader.
Threemponoclonaamtibodies were prepared. 25 Antibody 1A: SEQ ID
NOSgL.a11 dgz Arﬂiﬁa@xﬁg&% ID NOS: 3 and 4 Antibody 23: SEQ ID
NOS; nd 6. PCT/ERP2004/003442 -33- Examrlle 2
Det??r‘%ifggtion (\)/}%eg %%gréltg’o ?Rfig%é%ﬁ%a(r?tibodies to IGF-IR
Instrument: BIACORE(r) 3000 Chip: CM5 5 Coupling: amine coupling
BuffdieHER I mstegemety)apHmmap Scy matbddisiy reastidmants het
humeaenFled arttiboties: (fronforatrbith htive debnaethudied to S BAID IGF-IR
surfase-{ailpreséntationbideddntinndysagaildst-Gim B: 4GhiR Aociation
extragglilacdemaines atded iy 31UsiERRCENKALCRS R AQNIAR 4 by
Assasialil e peamied e T ARNIRel 9. of oy LS B amiods
dlssqt%laglond\al srgnggsugg&a%% V\_/ash_lngt e chip surface wit uffer 1or's
minuites® The aﬁlnﬁy dBE f6F Sntibodies

Table 1;

Affinity data measured by SPR {(BIACORE® 3000}
Antibody | ka(1/Ms) | kd(1/s) | KA (UM) | KD (M)
1A 1.18x10° | 4.68x10° | 2.52x10° | 3.97x107°
8 8.18x 10" | 1.61x10% | 498x10° | 201x10°
23 841x10% | 1.63x10° | 517x10° | 1.94x 107
Example 3
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 (1.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} 107 M
IGP-1; 2) 10” M IGF-I plus 10 pg/ml protein-A purified Hulab antibody; 3) 107
M IGE-I plus 10 pg/ml oIR3. As negative controls, cells were incubated with
starvation medium, as positive contro! cells were incubated with culture medium



IA, 8 and 23 are shown in Table 1. Table 1: 15 Affinity data measured by
SPR (BIACORE(r) 3000) Antibody ka (1/Ms) kd (I/s) KA (1/M) KD (M) IA
1.18 x 105 4.68 x 10'5 2.52 x 109 3.97 x 10-10 8 8.18x104 1.61x10-4
4.98x108 2.01x10-9 23 8.41 x 104 1.63 x 10-55.17 x 109 1.94 x 10-10
Example 3 WST proliferation assay To assess the capacity of HuMab

anfhafigstadnhibit IGF-I-induced proliferation 20 of IGF-IR-EXPIRI A
cell lines, the WST-1 proliferation assay was performed. The IGF-IR

- expressing cell line NIH 3T3 was cultuggd for two days in starvation
medium (i.e., regular culture medium with 0.5% FCS instead of 10%
FCS) ]&%ﬁ' cells C?ycln 96 eIIs Sasue culture Iate in or
¢

e
brln e metabonc. sys em 9 R S’ﬂ’l P, 1&15%‘?5?9?%&5
remo‘i‘ié%%fﬂ& ‘f@w'é@fﬂ@pfféﬁ%ﬂéﬁsz@%fiﬁ%e W@%&Wéﬁ‘fﬁﬁf B GRATter
cont@midy e fotowine ovnpoendst 4) 4T HGE-EL254 QIadVid@E-| The
plus t6-qgtmnik pfotibiopurifiedifitabvantifioayt3 )atQniny G Filisid0
5 Pg/micadi®: AS negative controls, cells were incubated with starvation
medium, as positive control cells were incubated with culture medium WO

2004418 (4282 S TER20WH003442. <34 only. Cells were cultured for an
additional two days. Subsequently, 10 | of WST-I reagent (Roche

DiaghelstitipmefibrgliipradcatdedB:the (ePsitodetdctodde cells. After 2-3
hours, absorbance was measured at 450 nm in an ELISA plate reader.
The Balsthge of inhibition of proliferation was calculated according to
the fallowedgmentormalgaoGiDrfodbgnowlih itk tes Qb SEICRT eftdp@eligm
10 Inhibiénr et raliferationidey ODsample / ODloo% gmw,nn)x100%
Example 4 Three-dimensional growth of tumor cells and overexpression of

IGF- IMeg n%tlv}%lcgll -cell-contact (3D culture)

NCI H322M cells were cultured in RPMI media on optical grade glass cover slides
either at low density or superconfluent to study the effects on IGE-IR surface
expression. In parallel, H322M xenograft tissue isolated from the control group
15 (untreated mice) was shock frozen in isopentane and kryosections were cut at 5um
thickness. Immunofluorescence labelling was performed using a mouse-anti IGE-TR
monoclonal antibody (aIR3, 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
20 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
25 striking similarity to densely packed in vitro cultures as far as the organization of

surface IGF-I receptors was concerned.

The upregulation of surface IGF-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
30 density without significant cell-cell contacts.
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Materials and Methods: NCI H322M cells were cultured in RPMI media on
optical grade glass cover slides either at low density or superconfluent to
study the effects on IGF-IR surface expression. In parallel, H322M
xenograft tissue isolated from the control group 15 (untreated mice) was
shock frozen in isopentane and kryosections were cut at 5m thickness.

Ipaeiidergscence labelling was performed using a mouge-anti IGE:IR
monoclonal antibody (alR3, 5g/ml) or an antibody according to the

invention, followed by a goat anti-mquge-antibody or a goat anti-mouse
antibody labeled with Cy3. Specimens were imaged on a Leica SP2

confqgﬁle{rtliilcrosc e o an?l;f,zed b‘g 20 FACS. Results: When H322M

cells cultured at high Hersity werd thageth b hicbarss e saus pehavior,
becalMaAHehtRRegfesion R Kifslaretrpeeifibaliylautiasiem efesisced
cont&Et-cql rrtacbipaictbto+82aM Gelsgoedhinithisds bat xgRagrafte o

tissugsrthelrpropasnac? strikdnigsainiltariyaia-denselyRacke doihiItro, Sultees
as faryas the organization of surface IGF-I receptors was concerned. The
upregulation of surface IGF-I receptor in superconfluent cultures of

H32 ! als ified by FACS. IGF-| receptor surface

exp %\sﬂgfﬁtﬁ ﬁ%ﬁ%%%%%ﬂfth%oige% [ARVFER KRS Rer Brotinre Hodsr
high 5%?@%8 Bﬁ%dgdﬁpared to low 30 density without significant
cell-cell contacts. WO 2004/087756 PCT/EP2004/003442 -35 Other
tumatieletisisushidghdd29, MDA231 and MCF-7 showed a similar
behavior, indicating that upregulation of IGF-I receptors on the cell
surfagsxpupearesiablishing cellsel t.Sjtes is,not an uni feature of
H32204 68l gtgg)ce%%ﬁ Z be a dggﬁ%fa%&)ﬁrgﬁe{?%d ofa ﬂ?yr'e%@szpﬁﬁ'g
organizatiop that is also fé nd N vivo (Fige B7EY rﬁm%ﬁiﬁﬂiéheofiasm
Hszé‘ﬁﬂz%emo‘% CoMEEEREEny IERReEraitnre whesidydatsmenttvish
antibBE RS RIRP ST i thetlisd somEe dlidepvrarercelt UMsdkipheroids
RP MFPS40Y1 B90iNG Simedianehipoly:HEM A ¢paly (Rganization of solid tumors

in situ. Spheroid cultures were incubated for 9 days in the presence of increasing
amounts of antibodies from 0-10pg/ml. Two nonspecific antibodies (antibody
against HBV and against B25) were used as a negative control, The WST conversion
assay was used to measure growth inhibition.

Results:

When H322M spheroid cultures were treated with different concentrations of
antibody 1A (0.32-10pg/mi) 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.



10 hydroxyethylmethacrylate)) coated dishes to prevent adherence to the
plastic surface. Under these conditions H322M cells form dense
spheroids that grow three dimensionally (a property that is called
anchorage independence). These spheroids represent the three
dimensional histoarchitecture and organization of solid tumors in situ.
Spoexnicicmdtures were incubated for 9 days in the preseneerafrmcieasing
15 amounts of antibodies from 0-10g/ml. Two nonspecific antibodies
(antibody against HBV and against E2%) were used as a negative control.
The WST conversion assay was used to measure growth inhibition.
Resujts: Vyhen HazeM gpheroid cultures were treated with different
concentrations of 20 antibody IA (0.32-10g/nil) a dose dependent
inhibjtion in growth could be observed, while the control antibodies against
HBV%HB%@%’Q‘&W%ES‘F\&%H& of RO WHEEPEPRe HRERRATOH: WA i 2
antibbetienUSRbrEfore R api §dateitaatioraguted proliferation of the
cells (Fig. 2). Example 5 25 Determination of pharmacokinetic properties
AntibbelgstA was administered in two different pharmacokinetic studies.

5 Fotr thenfiie Ewg%uélagnga% épéﬁGMl:V‘iﬁ%ﬁﬁmF .K%ﬁ%ﬁﬁ%@ﬁ%ﬂ%&?%%ﬂc%b .
potasgiyl osphate_buffer solution, Forthe.second study, the antibody
was sdm;%]%l%tlé%q; rr%rfl al%e thsl glné%iall}l(])r# crﬁfglrslgé?cﬂ‘%ﬁﬁ%'elsgh%%h. WO
20047887 58 BETEB2E4/003442 -36- 5a) First animal study Female
NMRI mice were used (18 - 23 g body weight). Antibody IA was given as a
solutidwti PO dorie sahddysn dd midistdfionpleute. IDeses: ty 1ompgfig
i.v. Dislggedneent iataflIinaiemhodAdministered volume: 10 mL/kg. 10
mg/kg i.p. Drug concentration: Img/mL. Administered volume: 10 mL/Kkg.

10 SingIﬁegégﬁ%:administration. Plasma sa_mples were subsequently analysed
for plgg{%gigglze of the com Y%ggdggé?gagbhum IgG-ELISA method.

apture antipo it antibody against human kappa-
light chains IgG (Dako, Code No. AG191)

Detection antibody: polyclonal rabbit antibody against human IgG, conjugate with
15 Horse raddish peroxidase {(DAKO, Code No. P0214)

Assay procedure:

Coating of the microtiter plate:
Step
20 - dilute capture antibody 1:10000 with 100mM Na-Carbonate, pH=9,6
- add 100 pi 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

25
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:

30 - add 100u] animal/calibration sample to each wefl

- incubate for 1 h at room temperature (22°C)
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10 Reagents: Antibodies: Capture antibody: polyclonal rabbit antibody
against human Icappa- light chains 1gG (Dako, Code No. A0191)
Detection antibody: polyclonal rabbit antibody against human IgG,
conjugate with 15 Horse raddish peroxidase (DAKO, Code No. P0214)
Assay procedure: Coating of the microtiter plate: Step 20 - dilute capture
amtibodydk: 30000 with 100mM Na-Carbonate, pH=9,6 - agd329d\9bihis:
solution (Step 1) to each well - incubate the plate at 4C over night (12h) -
remove solvents of each well - wash-3fimes with 300 l/well PBST 25
Adding animal sample and calibration sample, respectively dilute animal
sample a9 11010448 Jgu;eﬁq)ggpoom and calibration sample,
respectively (concentration 0.625; 1.25; 2.5; 5; 10; 20 and 40 ng/ml
human 1gG) with 3% BSA/PBST: 30 - add 1001 animal/calibration sample
to edcfi W& incubate for 1 h at room temperature (22C) WO

2004108 P5eIFer R PRiEIoCENA 2vit8 7% -BRadBStimes with 300 pliwell
PBST Detktiipd:to-edifuteltietection antibody 1:2000 with 3% BSA/PBST 5
- add 1GALteteash walkodnoiehptestard 1 atyoom temperature (22 C) -
wash 3 {ies ML 290 %Uﬁlbxﬁ’ﬁ%ﬁs'radd 100t ARTS(r)-solution to each

well - affer ca, 10.minston the colgr reaction with 50 I/well 0.5 Iv! oxalic
acid 10 ; mea%}gre,t e %ﬁé}ngﬁa% 2iﬁ@‘nm

- after ca. 10 min stop the color reaction with 50 pliwell 0.5 M oxalic acid
- measure the extinction at 405nm



WO 2004/087756 PCT/EP2004/003442 -38- PK Parameters: Table 2:
Pharmacokinetic parameters of antibody 1A fomulated as a potassium
phosphate buffer Parameter units Species Mouse Mouse Strain NMRI
NMRI Gender female female Formulation Phosphate buffer Phosphate
buffer Dose mg/lcg 10.0 10.0 Administration route i.v. i.p. CMAX ng/mL
208009688030 CMAXNORM ng/mL / mg/kg 20800 6880 TFMAR2pQ00S42
AUC_0_LST h.ng/mL 36300000 32300000 AUC_0 _LST_NORM h.ng/mL
/ mg/kg 3630000 3230000 AUC_0_IN® h.ng/mL 40200000 36300000
AUC_0_IIvNF_NORM h.ng/mL / mg/kg 4020000 3630000
PCT phlYG EXIRA % 9.75 11.00 MRT_LST It 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 1()_13 .5 days) F % 100.0 89.0 5 5b)
Second animal study Animals:

Pharmacokinetic parameters of antibody 14 fomulated

as a potassium phosphate buffer

Parameter units
Species Mouse Mouse
Strain NMRI NMRI
Gender female fernale
Pormulation Phosphate buffer Phosphate buffer
Dose mg/lkg 10.0 10.0
Administration route Ly. ip.
CMAX ng/mlL 208000 68800
CMAX _NORM ng/mL / mgikg 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_O_INFE h.ng/mlL 40200000 36300000
AUC_O_INF_NORM h.ng/mlL [ mglkg 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 Likg 0.11
VS8 Likg 0.1
HALFLIFE_Z 'k 308 (=12.8 days) 324 (=13.5 days)
E % 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 ip. administration route.
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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. WO 2004/087756 PCT/EP2004/003442 -39- Doses:
10 mg/kg i.v. Drug concentration: 1 mg/mL. Administered volume: 10
mL/kg. 2 mg/kg i.p. Drug concentration: 0.2 mg/mL. Administered volume:
1Gvmtitlegps728 mg/kg i.p. Drug concentration: 2 mg/mL. Adpainistanadossaz
volume: 10 mL/kg. 5 Single dose administration. Plasma samples were
subsequently analysed for plasma leveds- of the compound using a human
IgG-ELISA method. Calibration was done using the antibody IA for
prepgying.calibration samples. Reagents and assay procedure: see
Exarrllgxle ;a. 1%DWO 200&17{08‘77516 PCT/EP2004/003442 -40- PK
Parameters T ablé 37 BRAF A CcoKinBHE b aramAEHL S SR EHEE 1 A0 /e
fomutdrelede- L HSARRTERBA UM fisdR solutidmispeedaeivmsise Mdise
Mougé n8tiaii RMRPMIMRIENMRI 2 Geder femaleifétraledamale 10 ml/kg.
Formulation solution solution solution (NaCl/histidine) (NaCl/histidine)
(NaGihistigina)iResesmelkg 10 2 20 Administration route i.v. i.p. i.p.
CMAX ng/mL 222000 27900 186000 CMAX_NORM ng/mL 1 22200
14009,9300 m]g

ha sarn ég%gyétéquge%éyzénaiysed 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



AUC_0_LST h.ng/mL 30500000 4920000 59000000 AUC_0O_LST_NORM
h.ng/mL / 3050000 2460000 2950000 mg/kg AUC_0_INF h.ng/mL
36700000 6910000 72100000 AUC_O_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 381513 389 CL_TOTAL
MkdRiikg9:90454 CL_TOTAL_CTG L,M,H CL_ORAL mlgiinfkehs/003442
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 L,M,H L HALFLIEEyZ h 260.0 399.0 270.0 F 100.0
80.7 96.7 WO 2004/087756 PCT/EP2004/003442 -41- Abbreviations:
Abbrﬁé@tlon Meanlng CMAX Cmax CIVIAX_NORM Cmax
dose-normansea 5 TMAX Tmax AUC_0_INF AUC extrapolated
AUC_0_LST AUC observed AUC_0_INF_NORM AUC extrapolated,
normalized AUC_0_LST_NORM AllébleBserved, normalized 10
PCT_AUC_E)@}Rﬁnp@bemagﬁaé@lﬂ@rexﬂapﬂdawdA@dnlﬁI@éEAhaTotal

Clearance histidine/sodium chloride solution

Species Mouse Mouse Mouse

Strain NMRI NMRI NMRI

Gender female female fernale

Formulation solution solution solution

{NaCl/histidine}| (NaCl/histidine) | (NaClthistidine)

Dose mg/kg .10 2 20

Administration route Lv. ip. ip.

CMAX ng/ml 222000 27960 186000

CMAX_NORM ng/mi / 22200 14000 9300
mglkg

TMAX h G 24 24

AUC_0_LST h.ng/ml 30500000 4920000 59000000

AUC_0_LST NORM h.ng/mlL/ 3050000 2460000 2950000
meg/kg

AUC_0_INF h.ng/mb 36700000 6910000 72100000

AUC_C_INE_NORM h.ng/mL/ 3670000 3460000 3610000
my/kg

PCT_AUC_EXTRA % 16.90 28.80 18.20

MRT_LST ¥ 247 217 239

MRT_INF h 381 513 389

CL_TOTAL mL/minfkg 0.00454

CL_TOTAL_CTG L,M,H

CL_ORAL mL/min/kg 0.00482 0.00452

VZ Likg 0.102

VZ_ORAL (Vz/B) Like 0.166 0.108

V5SS Likg 0.1

V8S_CTG LMH L

HALFLIFE 7 h 260.0 399.0 270.0

I3 % 100.0 80.7 96.7
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VSS Steady state distribution volume VZ Terminal distribution volume
MRT_INF Mean residence time (extrapolated) 15 MRT_LST Mean
residence time (observed) HALFLIFE_Z Terminal half-life F Bioavailability
(i.v. 100%) Example 6 20 Pharmacodynamic testing of recombinant
anti-IGF-IR antibody IA The effects of the antibody were investigated in
ViWe. Hurmarsswere induced in athymic nude mice accordimgt@e2o04/603442
established methods. Human H322M cells were coinjected together with
Matrigel subcutaneously into 6-7 weekicld athymic nude mice (nu/nu).
For that purpose, 5 x 106 H322M cells were concentrated in 100 p1 25
culture medium and mixed with 100 pl Matrigele. 200 p1 of this mixture
wereAﬂmg%ta%d 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
calip‘%ﬁ‘?"ﬁ?ﬁ%‘é"é week accéférfitigo the formula 30 tumor volume [mg] =
(lendgthlxAwidth)2 (GallicchimxM.A., et al., Int. J. Cancer 94 (2001)
645-66IX WOR2A04/087 7 5onRGIHERZO4#A3442 42 All antibodies were
admirNgiered intraperitoneglly,(i.p.) at 10 nil/kg. After tumors had grown to

an axg@%ﬁ@ume of 1004mg ;g&%g&gg%dy was administered twice a
Weem'JB. gt ?# mag/kg, 7 m‘&/]lég nd 2 mglkg twelve times starting
treatmerit with a doubled 163 |ﬁ§sﬁf(‘5‘§% given once on the first day of the 5
treatiiént’pEhiod’ Atthree dls e apeltcdrmmsagliasdd an effect on primary
tumerUoluE. Ngitd 3 sHéivethetednorsizézed relation to the various
treatPi8nislEVdiXTiRde. Theexpesgnabiamantdtaies that blocking of the
IGFR _axag y antibody 1Aq#gstitsJn-good antitumor effects. Example 7

10 IRRybition of IGF-I and 'ﬁééaU hinding ta imor cells expressing IGF-IR

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-1GF-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 ud
culture medium and mixed with 100 pl Matrigel®. 200 ul 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 volurne [mg] = (length x (width)?

(Gallicchio, M.A., et al,, Int. ]. Cancer 94 (2001) 645-651).
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In order to determine the ability of the antibody of the invention to block
binding of the ligands IGF-I and IGF-11 to the IGF-I receptor (IGF-IR),
competition experiments with radioactively labeled ligand peptides were
performed. Human tumor cells (HT29, NCI H322M, 0.5 to 1 x 105/ml)
were plated in RPMI 15 1640 medium (PAA, Cat. No. E15-039)
sURPlemEnted with 2 mm L-Glutamin, Ix non-essential amipe,acids 003442
(Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate (Gibco, Cat. No.
11360-039) and 10% heat inactivated 5CS (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 37C
and 59 SH SIS GHRIR TN RHPERIPRBNO DR, ' P Ubfrect individual
cells, 2 nil of Ix Trypsin/EDTA (Gibco, Cat. No. 25300-054) per T175 flask
wereAdiddechansl bietagionrent ghcetisagromidared wiith0a Zeishe Axidivelt2Bas
micreggapeethawels wee cpllectarhamd mediyrg with 10%iE GRS times
dQSCE{%ﬁ% sg{sﬁeﬂ@%?ﬂgth?a 1953411\@0&%@%&[&50%%%' -og%laﬁ%%r@ay of the
reisoja .cen ation for 10 minute eraeus
o S L S et
(120 YPRPRACES e SRR ST AR R o GFRents over
D(+) &6 05t SXBERHRN 420 rteteh Ma-ipedngiai the IGHRRSiahy eihodvere
counted]tséisiaded thysentfifcgation and adjusted with binding buffer to |
x 106 cells/ml. WO 2004/087756 PCT/EP2004/003442 -43 1125-labeled
IGF-lgandoiest-11 peptides (Amersham, -2000 Ci/mmol, Cat. No. IM172
a9 MEBralieleta i A abaie glieh ainging ouffer
to a final activity of 4 x 105 counts/(minute x ml). 75'ti of antibo y at the -
specified concentrations together with 25 | of prediluted 1125-labeled
IGF-IBPIEsEtn dsiptriaedhn Al aethta s of beiusapenidiednbinding
incubtelt figdd AGH-4GnT &iE-Weie theidtlatetrtsytoe flHTgaki omforestion

Mminuteseat2O0v i dbppbaiodh-bd 5@} anpkidupermatabtretmoved. After
washing two times in 1 ml binding buffer, cells were resuspended in 1 ml

binding Aufferand trrngfesiestés asintlfaiigndubeseThs Amquntof, rea

radiogefive pept ‘iﬁﬁ?ﬂg 10, the Seilsurfage TeGeRtors Was Meased. oy
10 a scintiiation counter, _
non-essential amino acids {Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate
(Gibco, Cat. No. 11360-039) and 10% heat inactivated BFCS {PAA, Cat. No. Al5-
771). Six bottles in the T175 format were inoculated with 20 m! cells in the

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

CO; to obtain confluent cell monclayers.

To collect individual cells, 2 ml of Ix 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 106% 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 KC}, 1.2 mM
MgSOy, 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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The resulting IC50 curves demonstrating the ability of the antibody to
inhibit binding of IGF-I and IGF-II peptide to the IGF-I receptor are shown
in Figs. 4, 5 and 6. The results for antibody alR3 are shown in Figs. 5 and
7. Example 8 15 Antibody competition assay for IGF-IR binding For an
epitope mapping of anti-IGF-IR monoclonal antibodies a similar format as

fowaffiniysmeasurement (Example 2) was selected. Antibgg¥ Asb WedSoo3442
bound to anti human Fcy antibodies (from rabbit) which were
amine-coupled to the chip surface. Tgzydetermine whether another
antibody was directed against an IGF-IR epitope 20 overlapping with the

epitope reco b GF-IR was bated with, this

a tgI N %Cl e?ésg?urafia ?E%Jgr%’ ée?n %?ngﬁ%(?%lgng vi\ fettat¥o:
o ST e mﬁrﬁ@%wmwmmaé@rm
the ftow fpdipaifhoidin gl ohatéeimmes whtiBbdydteatbhdy chibcpratel
was monitossded rogedse witlove dagpirdippitdya ek nitibheitrstigetihody
and tefeienaaantbpdyr AP Ginding Hfd GlnlRowmasinhibitadiky atleast.
10%&@5119@@9 E&%H%EAHQH“EEE%%Q&S'Q d&%&méﬁfeﬂ%m'@g@& ) and

signa standard entration 50 nM diflona
“)B i ? OV‘?#G@% }tl géflgna WaS mcreaseogb aeir SES

antibo

mdmﬁf’l%eﬂ%cf Hﬂl&ﬁngfnénbiﬁf&épaéﬁld@?ﬁ Td Ej)esﬁ‘i’?(‘j‘B@t‘Bﬁ Pebesi Ry
the t@@f)a?&rﬁéeﬁwwwemaw@@?%@tp@vﬁslbszw@aqf@%mzs waymERErehie 9
InhibsittontdktiGdumediated phosphorylation of IGF-IR and Akt/PKB In
order to determine the ability of the antibody of the invention to inhibit

aCtlvﬁﬁ@%M@th@?P@Q&)@@&@ﬁ&I&% 418 t&f&ﬂgﬁn{lﬁmqmgﬂﬂf?n
5 experim 9}%&%{%@6{&@? %vaébt % Ht' !.‘Qasysse u 9,'“}2 ge, 4,5

Wester bletting a es specificor pnosphon
tyrosmcg u?nrg%ﬂ ? ’(IQ@%@“ P33 l\ﬁs’§§<“5%4/ml) were plated

in RPMI 1640 medlum (PAA Cat. No. E15-039) supplemented with 2 mM
L-Gl&tamite 8x non- essential aminoacids (Gibco, Cat. No. 11140-035), 1
mM saodhedy pyrpesiti (Gibgoiol TGEAR Biadidd 360-039) and 0.5% heat
inactivated FCS (PAA, Cat. No. A15-771). For
For an epitope mapping of anti-IGE-IR monoclonal antibodies a similar format as
for affinity measurement (Example 2) was selected. Antibody Ia was bound to anti
human Fey antibodies (from rabbit) which were amine-coupled to the chip surface.
To determine whether another antibody was directed against an IGF-IR epitope
overlapping with the epitope recognized by antibody 1a, IGF-IR was pre-incubated
with this antibody under saturating conditions in solution. After incubation for at
least 30 minutes at RT the IGF-IR with pre-bound antibody was injected to the flow
cell and binding to the reference antibody 1a 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
IGE-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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determination of IC50 values, 12 well plates were inoculated with 1 ml
cells in the respective medium for each experiment and cultivated for two
days at 37C and 5% CO2. After 48 hours of cultivation with low serum
medium, the medium was carefully 15 removed and replaced by different
concentrations of antibody diluted in the respective medium. After 5
mirutes/mecubation at 37C and 5% CO2 IGF-I peptide wascaddedat@442
final concentration of 2 nM and cells were again incubated for 10 minutes
under the conditions mentioned abové."-The medium was carefully
removed by aspiration and 100 pl of cold lysis buffer was added per well
(50m2iblepes pH 7.2, 150 mM NaCl, 1ImM EGTA, 10% glycerol, 1%

Tritgna 30 A9 MaRra L MM-Nadh s O cratplaiktprigtease

inhibitor). The cells were detached using a cell scraper (Corning, Cat. No.
3010) and well contents trar%sferred to Eppendorf reaction tubes. Cell

fragM et ward Tamie by BaRtffuDAL ?8#&6%%{1&’%%%@%%
andraEyaing 1788 Ghasebsupeinatahtimd G lamrrerrep SETABMFITRaHNg
buffemimiadit {eite)peafiomEdmithrifahd protibitatibmofed G- Wedlem blotting
remaifing supantatant ofclt ixsatespiaensentaiglearifying spin (10
minutes at 13000 rpm and 4C) right before | | of primary antibody was

addggl (G- %9 éaéaﬁf&‘ Bﬂf&’i?%%ﬁgée% i %69,1% 1§£9P6R}1\Htfé48

hours eﬁpcub on at tln e? or Eue? Npl

Prot8 ‘&HS@ arG5el bea erh iosEl encesufe,”mtln 3 non
17-G&ERtBIRRS e %ﬁiﬁhé\&)b%éﬁ%ﬁ%é} IreosassrmsRp (Rt
4C. Gaietireddaoiithohanhel Bhiso dyepivtish FEd R pibxess-WereAEolEted ey
cenidifiggatianof anityteahte2 0Q0wiml andwee) ianailandshisd thnbeetismieshe

withywasiihuenysis bldfferwithanlng. A6 vhrHoR }ws AR «WBC and 5%
2004987756 PCT/EP2004/003442 -45 After boiling the beads in Laemmli

sample buffer, cellular proteins were separated by SDS-PAGE and
transferred to a nitrocellulose membrane (PRQTRAN(r) BA 85,
Schitferdresern Yy Sanr Wester sotting, ApReLBROEbsiY
spececarisady Ripery by Ubdee censeria@ne, € aptRedt05inisb 1y Wiss
usedetpdete mritienp hdsp Aorptatisnnsteipo hiFHUmohRt el [GE-1R R e
the datestien of phosphapdated Akt/PKE ant adtibedy witth speeHieitydioro
minutes under the conditions mentioned above. The medium was carefully
removed by aspiration and 100 1l of cold lysis buffer was added per well (50mM
Hepes pH 7.2, 150 mM NaCl, ImM EGTA, 10% glycerol, 1% Triton®-%100,
100mM NaF, 10 mM NP0, Complete® protease imhibitor). The cells were
detached using a cell scraper (Corming, 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
IGE-IR, the remaining supernatant of cell lysates underwent a clearifying spin (19
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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phosphorylated Ser473 (<P-PkB>, Cell Signalling, Cat. No. 9271) was
applied. The observed blockage of IGF-1 induced phosphorylation of both
IGF-IR and Akt/PKB is shown in Fig. 8. 10 Example 10 Induction of
antibody mediated downregulation of IGF-IR in-vitro In order to detect
effects of the antibody of the invention on. the amount of IGF-I receptor
(G- bRy Aggnor cells, time-course experiments and subsggyepiwester-
blotting analysis with IGF-IR specific antibodies were performed. 15
Human tumor cells (H460, QG56, MC[=-7, 5 x 104 cells/ml) were plated in
RPMI 1640 medium (PAA, Cat. No. E15- 039) supplemented with 2 mM
L- GI n, 1x nop-essential aminoacids at. No. 11140-035),

ot SO BN R R TSR G RS HEAP s
inachVaetr es mﬂl@%’tfﬂéo APSWF‘?%‘)IOF?OP@@ R EBAISH Perftt Bne
12 wishlpidhe Sbelsinio by kateicdyyi i stenh bbitsng. 20 the respective medium
for each experiment and cultivated for 24 hours at 37C and 5% CO2. The

medjy ghgg@%@fﬁ%ﬁuUyemgmé,n@k@e@{égewyamf@m@wQ@i@tm&iooe

of ansnody A BLILDE [SIRaEG msglsqmis'&m GRgitelavelss ediym
was rep ced by erjthﬁo ebdl In @N t|bo Wlthﬁa r}trol
antlbody ge e, Cat. Rﬁ5l svx}’ere mcu‘f) dt%t

s L AN RSN e

processing after 15 minutes, 24 hours and 48 hours. The medium was
carefility desaroade tibakas pifalidihland ked dabhotddiisis dflibket \iaBs-1added
per m{kz{ﬁ@m%d@p@g@fﬂ_?.z, 150 mM NaCl, 1mM EGTA, 10% glycerol,
WO 2004/087756 PCT/EP2004/003442 -46 1% Triton-X100, 100mM
NaFglo ;}é{)\la4P207 Complete(r) protease inhibitor). The cells were

deta ell sc rning, Cat. No. 3010) and well contents
trangfedr’fétéof’o"%ﬁ‘ﬁ%ﬁ%ﬁ gﬁ‘fﬂﬁe&ﬂa@% ?féﬁﬁw&‘r@ WePe removed by

centrifugation for 10 mlnutes at 13000 rpm and 4C and the supernatant
was hdelder SotdeRxt eflerimfitsapmiecn fiethniavintiqv/v) thtiomG@eltulfGE-I
proteirspie (ECFeRaliatethby cBDSRAGE ang dransie Hetsthadqpirocelyase
memb&%&% £EA%@J:BAM@-&%;@§1&¢ antibodies were performed.

Human tumeor cells (H460, QGB6, MCE-7, 5 x 10* cells/m]) were plated in RPM1
1640 medium (PAA, Cat. No. E15-039} supplemented with 2 mM L-Glutamin, 1x
non-essential aminoacids {Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate
(Gibco, Cat. No. 11360-039) and 10% heat inactivated FCS (PAA, Cat. No. Al5-
771). For each incubation period one 12 well plate was inoculated with 1 ml cells in
the respective medium for each experiment and cultivated for 24 hours at 37°C and
5% COa.

The medium was carefully removed and replaced by different concentrations of
antibody diluted in the respective medium. In two confrol 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 pd of cold lysis buffer was
added per well (50mM Hepes pH 7.2, 156 mM NaCl, imM EGTA, 10% glycerol,
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Schleicher&Schuell, Cat. No. 10 401196) by semi-dry western-blotting. An
antibody specific for IGF-IR (<IGF-IR>, C-20, Santa Cruz Biotechnologies,
Cat. No. sc-713) was used to determine protein levels of IGF-IR. 10
Downregulation of IGF-IR induced by the antibody of the invention after
less than 24 hours after addition of the antibody was observed. The
rasglisoane;stsown in Fig. 9. Examrle 11 Inhibition of insulipiRgboeiRz442
3T3-cells expressing human insulin receptor 15 In order to determine
whether the antibody of the invention.algo blocks binding of insulin to the
insulin receptor (IR), competition experiments were performed with a

radioggtively Jal [ tide. NJH-3T3 cells (1.x 105/ml) expressing
reco %igg% r?g h%s&eflgg Murlﬁg %ﬁ’v%%éggﬁtep&?ﬁ%fﬁ@f&m)‘
2 Sl ST AR GRRCDSETBIRE, Gkt N20 MeVEzRs-oEB)

S WeT
Dulbecco medium fB

suppfeRiEtteerifmr s ivErradatacto bt ec SeiNt2 2508 0:02 44namdd by
10% Hetifigattvire d0PESHR AN CatNoaAIBT A1) B apattesmimviiedded
T1750forimetwéreingettataduithi 20 /ol Timihe srspacive mRediva fer
eachspxpaipemnianshauivaied fartwemrays alafan %%ﬁ%@t%f 5.
or IX

obtai ayer collect individual.cells, 2 m
TrypgiE r%%%l'%%%gﬁ%lo@gg?%%% %@g?iggzsmgépﬁe?grﬁ g%iﬁtj\f/lvrgfe added
and detacthment of cells monitored with a microscope. The cells were
colleCHRYNBERHIn il 604 HEB RS dedbritnatk arsiaisbrativing Gata
total V8Iuiné 8! B& piedCedstwatecmissiatertbyOgitiRugation for 10
minutes at 1000 rpm and resuspended in 50 ml of binding buffer (120 mM

NaCD&wimdvki4tdo:36f 163 mMaM@R0d: dhhalkESAY b5 O:mM RGHBIVEQSE,. 45
MM blered 00N ERESAV Q,4004/087 108, PG TEP 20041003442 ~4¢

pH 7¢6, 1% BSA). Cells were counted, reisolated by centri ugastlon an
adjusted with binding buffer to 1 x 106 cells/ml. 1125-labeled insulin
peptide (Amersham, Cat. No. IM166, -2000 Ci/mmol), solubilized in 0.1%
CH3&@@Re Here diluted in binding buffer to a final activity of 5 4x105
counihiibitivntelioaulin Pitliokanibddsiitogetheylitm bokpradiied 1125

In order to determine whether the antibody of the invention also blocks binding of
insulin to the insulin receptor (IR), competition experiments were performed with
a radioactively labeled ligand peptide. ‘

NIH-3T3 cells {1 x 10°/ml) expressing recombinantly high numbers (>10°) human
IR were plated in MEM Dulbecco medinm (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. Al153-771). 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 confiuent 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 XCl,
1.2 mM Mg80,, 1 mM EDTA, 10 mM D{+)glucose, 15 mM NaAc, 100 mM Hepes
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labeled insulin peptide was added to 200 pl of cell suspension (final
antibody concentration 200 nM) and incubated for 3,5 h at 4C. Cells were
reisolated by centrifugation for 5 minutes at 2000 rpm and supernatant
was removed. After washing two times in 1 ml binding buffer, cells were
resuspended in 1 ml binding 10 buffer and transferred to scintillation

tupesolihe-asmount of radioactive peptide bound to the celsyEa68 003442
receptors was measured on a scintillation counter. The results

demonstrate that the antibody of the #ivention does not interfere with
binding of insulin ligand to the insulin receptor (Fig. 10). Example 12 15
Indyetions of feeeRiordrwi:reaialion i piffarant LML MRES dHU MBARsted
t“”"&{&@}ﬁlﬂ'@'%g@ﬂtgﬁ NEk HA8Q) were induced in nude mice and treated

with the antibody of the invention as described in Example 6. After
termjnation of the experiment, the tumors were extracted and

homog&hBed s RIS ritBsEheeoldely shobu i (fas-3tRfe S {soRet
Hepebipieg in 806 ANLORLCH, pore diMEGTRndoydufirceral figlactivity of
Tritan:X1k00nt0erahtdNak). 7 oM NasMO# ckoheiyilN ad B20FGrhnapite(r)
ProtgBaedi bt e PV &k @ buien-velumedgtamerwvgightzatie of
3:1 andldhorenohhs e Wil I0g haying YMofRORAIGNAIS. LR by
SO|UCQI|!tZrl attt]?()ent Ssue f%quS reﬂi%%%sron ice msoluQ@eﬁ{ra gnents were.
remo&eég% it AER For L6 Minttes S PIBUB R MR e The e

protéfis% CBACERE &0 TOPIRE P s WS aeesimRed shith te! Mirdis
BCARHRaademasftpidreeyanidityon blffer hasaderidoforatijasieqeratide
contemtrbitichs ciartrbf¢heesupermatantwaboadded itaBurl@emenli sample
buffer in a 1:1 (v/v) ratio. Cellular proteins were separated by SDS-PAGE

andRRS{ERER IR AMEALS 056 UDeMIRR S (BROTRAN A ARRRere with
Schigigher&ssingl Got e, 14014800 byeneng) S0 dry western bloting.
An IGF-IF% specific a trllbody ?C-ZO, Santa Cru? otechnologies, Cat. No.
sc-713) was used to detect IGF-IR. WO 2004/087756
PCEARERIZ/003442 -48 A dramatic decrease of IGF-IR levels in all
tumbrduréencd rpdthtth dartisgulp e difigentiomElgpdsl) corresponding
to the results of the in vitro downregulation experiments was observed.
Human tumors (NCI H322M or NCI H460) were induced in nude mice and
treated with the antibody of the invention as described in Example 6. After
termination of the experiment, the tumors were extracted and homogenized under
liquid nitrogen. Cold lysis buffer was added (50mM Hepes pH 7.2, 150 mM Na(l,
1mM EGTA, 10% glycerol, 1% Triton-X100, 100mM NaF, 1 mM NayV0,, 10 mM
NayP>07, Complete® protease inhibitor, ImM PMSF) in a buffer-volume to tumor-
weight ratio of 3:1 and thoroughly mixed with the thawing twmor 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 sampie buffer in a 1:1 (v/v) ratio. Cellular
proteins were separated by SDS-PAGE and transferred to a nitroceltulose
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 [GF-IR.
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9camnlel3 5 Antibody crossreactivity with IGF-IR from rat, mouse,
Marmoset and Cynomolgus The antibody of the invention was tested for
its ability to bind to the IGF-I receptor of other species.
Immunoprecipitation experiments were performed with the antibody of the
invention and tissue or cell lysates from different animal species. 10

Fipgen.anbinal tissue was homogenized under liquid nitrogenyésalehAsis:
buffer was added (50mM Hepes pH 7.2, 150 mM NaCl, 1mM EGTA, 10%

glycerol, 1% Triton-X100, 100mM Nakg 1 mM Na3vO4, 10 mM
Na4P207, Complete(r) protease inhibitor, 1ImM PMSF) in a buffer volume

to tlsiude we t ratio o[ris ]E ?15395 tporo “j\é%‘ é)réef% Vr\;:trf]lu hﬁlth m sis(ge

CIease
homog enaf:l arsolu ?zm he tissue eson ice

.nsomﬁfréﬂfegg Fﬁeneswévé%?ﬁé%d%%eﬁmeg%eﬁ f9r VB HifRTRES
1300ompimeniepCobsa@edrotein concentration of the samples was
determined with the Micro BCA(r) Reagents (Pierce) and lysis buffer was
addegldaadigst equal concentrations. Animal cells were solubilized

accozﬂlﬁﬂolﬂr DG RLLACR! IR tihok folhNESAXamRlGbM: £ For

imm fé;{]fatlon of IGF-IR, cell and tissue Iysates (1 mg total protein)
under\X/Ier]{?a clarifying spin (10 minutes at 13000 rpm and 4C) right before
2 g of primary antibody 1A was added, The same experiment was also

perfoffifea iRy hairvpden wﬁﬁﬁaﬁtﬁéé?ﬁr%ﬂaézﬁtrbéd&}l@ﬂretw%éﬁwpmr
hepatifisBevinpscpsotbinitBMycipgdtion eagurarforunepe gifiddrindingitifter
2 hourgiinaybatiennatAGramd riatinpc2ipake rdor tirgaetiomiubiepaied.
Protein G Sepharose(r) beads (Amersham Biosciences Cat. No.
LIRS IS R e S gt
centrfﬁ%g b ilsbes B 000 TR A 4 BT s
with ‘WaerBiter (el Blafet with Beiye. i%%%&?eﬂao?om&twﬁﬁ ase
the bidstis, 30HMSTHRR) st feuBerffeaivge | Gt tipresteirishiertis ep ratend
by ShmbAGEmiRed trahsieteditg dsnitrboelliglose Mémbrautdizing the tissue
(PROTRANR) B4 8DicSchieichiendaabme vefe aboNeedl Dy 401380, for 10
semisdry WesielBRiotRga XY @ 20941 QR £ 4RC B ERAA0Y BQ34 4% 1689 as
determined with the Micro BCA® Reagents (Pierce) and lysis buffer was added to
adjust equal concentrations. Animal cells were solubilized according to the protocol

for tumor cell lines (Example 10).

For immunoprecipitation of IGF-IR, cell and tissue lysates (1 mg total protein)
underwent a clarifying spin (10 minutes at 13000 rpm and 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 (?ROTRAN@’ BA 85, Schleicher&Schueil,

Cat, No. 10 401196) by semi-dry western-blotting.
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An IGF-IR specific antibody with broad species cross-reactivity (C-20,
Santa Cruz Biotechnologies, Cat. No. sc-713) was used to determine the
levels of IGF-IR immunoprecipitated with the antibody of the invention.
Cross-reactivity with IGF-IR from Cynomolgus and Marmoset monkey
(Fig. 12), 5 but no cross-reactivity to the rat or mouse IGF-I receptor was
obsesmadstxample 14 Clqg Binding ELISA Introduction Te&eiesmingsihe
ability of antibodies according to the invention to fix Clq an 10 ELISA
approach was used. Clq is part of the adaptive immune system and, upon
binding to immune complexes, triggers the sequential activation of several

ZymageRs. fﬁh&&%’mﬁﬁd@y%@l SRR RAIENgE et%ﬁcgd%'%w'% :
whlcg ca%%qgult mé e nset flam ﬁl actions onjzation o
foreign of abertant particles’s an VE SPELI TP e 18R A G
the E’Ef@ﬂlﬁéﬁﬁga&%‘f@ﬁ Wﬁﬁ%ﬁ’ﬁ@éﬂﬁ%ﬁﬁﬁ%s of the antibody, to
which human Clqg is added. Clq binding is detected by an antibody
direcfecssagathstyhuithaGEIg folloviyddayoipesaditpsedabeledicpriugats,
Matesinisoansismeinds drlibady: LS 206 23 apdcantikantipodies were
tested in concentrations of 10, 20 5, 1 and 0.5 g/ml. Table 1 shows the
specificitios pf the samples tested. As a negative control a human 1gG4
(CLE—F&EO' ), that binds Clq very weakly, was used. Human
lgG1W %s‘“né’%ﬁ&ﬂg] fed as positive control. Human Clq stock solution with
a concentration of 2 g/ml was used. For the detection of Clq a rabbit

antibsdpdiciered against Clg (Dako) and an anti-rabbit IgG antibody,
conjugated 25 with horseradish peroxidase (Sigma) were used. WO

20041‘@%785@15&15@%3996@9%&5 %&09@&%“4@%9@%@&%&9%%@?9 an
alcgtqéf@ggpm%emmwaé@ﬂga neing s@a M) of the HuMab tested

were_.determined Asing nonl ression curve Itfing (one site

e ¢ X
bin dlng u%mgr’@’ra ﬁpa&rﬁ?u‘% rﬁs,so S the sequennai actwatxon of several
zymogens. The enzymes in turn, cause the cleavage of C3 molecules, which can

result in the onset of inflammatory reactions, opsonization of foreign or aberrant
particles and lysis of cell membranes.

In principle, the ELISA plate is coated with concentration ranges of the antibody, to
which human Ciq is added. Clq binding is detected by an antibody directed
against human Clq followed by a peroxidase-labeled conjugate.

Materials and methods

Antibody 1A, 8 and 23 and control antibodies were tested in concentrations of 10,
5, 1 and 0.5 pg/ml. Table 1 shows the specificities of the samples tested. As a
negative control a human 1gG4 (CLB, stock 0.5 pug/ml), that binds Clg very weakly,
was used. Human IgG1 was incorporated as positive control. Human Clg stock
solution with a concentration of 2 ug/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 nsed.
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5 Results The antibodies according to the invention show dose dependent
binding of human Clq protein. The optical density at 405 nm (OD 405 nm)
was plotted against the HuMab concentrations and the curves were fitted
using nonlinear regression. Best fit values for maximum binding (Bmax)
are listed in Table 4, as are the correlation 10 coefficient of the curve (R2)
arehthe.aiandard deviation for each value. The lowest corgelaliPesosasz
coefficient had a value of 0.950 (IgG4). With a maximum binding of 0.279,
human IgG4 (negative control) showsdgminimum binding of Ciqg. Positive
controls IgGi and IgG3 both bind C1q, as shown by a maximum binding of
1.729, and.2.223, respegtively. 15 Table 4. Maximum binding (Bmax) of
the I%ua&%%nt%%stae%{iﬁufﬁ%ﬁéfagoinding ELISA (n=3) Best fit values Bmax
Standard Goodness of fit Standard deviation RZ deviation Bmax RZ IgGi
1.7250<1B8 08RG GG iingiod 1Rnegh ¢ 085 Hylgd 0@E were
0.28@ P86 04 ingAmtiimeyr | AedrB0n0 66 0FBRE: QAR5 sifsntibdihy B dsifh4
0.13 L3 0r000 sémitizedy 23 1.872 0.558 0.990 0.004 The correlation
coefficient (R2) and standard deviation and are also listed. Compared to
the %gs]tl)#;ding of human IgG4 (negative control, with an O.D. of 20
0.279), all antibodies tested are equally capable of fixing Clg. WO
2004/087756 PCT/EP2004/003442 -51- Example 15 Determination of
antibbBs/FHEdite derren Fricisriipy then Mo fiRopndmd binfing efdrarean
detef@inerthercdpacityict thesgenetbiethHIMa antil) odieslta@ligihinst the
immunaefestarmesbaniams.camplemenide pengenhEytal Qxicin (e BG)
and & antibodyHspsndentesl eyttt (ARCELRYACS WL orrdation
perfoc!é@%qient of the curve {R2) and the standard deviation for each value. The lowest
correlation coefficient had a value of 0.950 (IgG4). With 2 maximum binding of
0.279, human IgG4 {negative control) shows minimum binding of Clq. Positive
controls IgG1 and IgG3 both bind Clq, as shown by a maximum binding of 1.729
and 2.223, respectively.

Table 4: :
Maximum binding (Bmax) of the HuMab tested in the Clq binding ELISA (n=3)

Best fit values Bmax Standard Goodness of fit Standard
deviation R? deviation
Bmax R?
IgG1 1.729 0.166 0.983 0.010
Ig(53 2.223 0.947 0,995 {.005
IgGG4 0.279 0.280 0.950 0.041
Antibody 1A 1.670 0.601 0.988 .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 Hsted.

Compared to the Clq binding of human IgG4 (negative control, with an 0O.D. of
0.279), all antibodies tested are equally capable of fixing Claq.
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To study CDC (National Cancer Institute, lung adenocarcinoma cell line),
H322M, H460 and NIH 3T3 cells (2-6 x 106) were labeled with 100 Ci
51Cr for 45-120 minutes (Amersham Pharmacia Biotech, UK, Cat
CJS11). After labeling the cells were washed twice with 40 ml PBS and
spun for 3 minutes at 1500 rpm. The cells 10 were then plated 5,000 per
welbin@aseugd bottom plate, in a volume of 50 |. Antibodigg-yese addadh
at a final concentration ranging from 25-0.1 Vg/ml in a volume of 50 tl cell
culture medium to 50 pl cell suspensien-and incubated for 30- 60 minutes.
After incubation excess antibody was removed by washing twice with
PBSEQagg f?]1§f active or inactive (30 minutes at 56C) pooled human

serufli neg 15 abbit or, ice serum diluted -1/30
was acfgr mrﬁ?}”t‘?ﬁ% Yv%reﬁﬁgﬁgn% ‘é“ﬁ’g Pé‘“ﬁ’rif%%ﬂ“# tells
were spun down at 1500 rpm for 3 minutes. 100 pl of the supernatant
was hapvéssté dtkermifertbel seppoty oyl erecrigise s wiebcouibatieinta elicit
y-coimteund effstuetythehaiiants ofrtipeantib depesdmi BEExIHdB2 20N ¢ 460
and M i Jeser209 e babitakiey GBAR xRS wine rells £2:6 X 106)

were Iabeled with 100 pCi'lCr for 45-120 minutes (Amersham Pharmacia

Biot ) washe ch with 40 ml of PBS nd.s 3
mlnu 83 a#’ig§§ g e Jrg’ celts v?/seg ute]a’tlélﬁ 85)6arcmomaﬁ mer)é%g er
bottdiiPIaRs WA %}Bﬁuﬁ?BSd?sﬁo"pﬁ VR B LR B idd8s 4 20
final r@éﬁ%@ﬁrﬁm@mﬁn@m@ﬁ@mﬁz%hl BE/rRpirCESVbluMfedrBdingl teekdls
cultureretedhah ttock Oviph délhd iiSensi epuaridrifculbpateda fA5AUbrpmin (escells
Subsegeentlypb@dsaeffectanrells, fieshlydaolated:EBMCyenplriies .
effeq&%s@ék%s mmﬁuﬁa/%@%tﬁnw&@&%qc@ and fi%HP:iE‘ éhleg nE8:Of

from 100 £ lpu%tﬁ,tea etg%a 1fu@%es%sfoe5mf9m es af.p00:-7ap.
&

rm, al‘l |ncu er inc atlon sweres un
w07 4 G B0 %ﬁea b%%mﬂ TSPl PP{ g dice with

harvg%aﬂ%&ﬁéﬁé%dwﬁﬁ%ﬁaﬁbyréﬂﬂéeafﬁéé“’ghaoe ﬂmseaum» guinea
-y-cauptebiver 20841067 R56TPAITEPR00H0034120 wiaddive mdgnitule
of celldysisctiy: e 6 hADCLIHis ebdphatsediasde giuhdomaximaom:release
of radigaetivitpdranthe. targahoalls WsechRyHatargriitr TeCiRE fRpylene
spon%ggﬁ@gﬂﬁgéglgfﬁggjgégivity from the respective target cells.

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 uGi *Cr 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 to0 5:1. The
plates were cenirifuged for 2 minutes at 500-700 rpm, and incubated overmight at
37°C. After incubation the cells were spun down for 3 minutes at 1500 rpm and 100
il of supernatant was harvested, transferred to polypropylene tubes and counted in

a y-counter.
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5 b) shows a ratio of inhibition of the binding of IGF-I to IGF-IR to the
inhibition of binding of IGF-II to IGF-IR of 1:3 to 3:1 and c) induces cell
death of 20% or more cells of a preparation of IGF-IR expressing cells
after 24 hours at a concentration of said antibody of 100 nM by ADCC. 10
2. Antibody according to claim 1, characterized in that said antibody
inslocessdeath of 20% or more cells of a preparation of |Gt eswessing
cells after 4 h at an antibody concentration of said antibody of 100 nM by
CDC. 3. Antibody according to cla#n-1 or 2, characterized by being a
human or 15 humanized antibody. 4. Antibody according to claims | to 3,
characterized by an affinity of about 10-"to 10-'M (KD). 5. Antibody
avBORAIREOES claims 1 to 4, characterized by comprising as
coypdertiEdtarity determining regions (CDRs) having the following 20
segueneass4a) an antibody heavy chain comprising as CDRs CDR1 (aa
31-35), CDR2 (aa 50-66) and CDR3 (aa 98-108) of SEQ ID NO: I,
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; 25 b) an antibody light chain comprising as CDRs CDR1 (aa
18-34 or as 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 phenylalanine or deleted. 30 6. Antibody according to
claims 1 to 5, characterized by 58 a) a heavy chain consisting of a
variable region (VH) of SEQ ID NO:1, wherein amino acid (aa) 30 denotes
serine or arginine, as 31 denotes asparagine or serine, as 94 denotes
histidine or tyrosine and as 104 denotes aspartic acid or glutamic acid,
and of a human heavy chain constant region (CH);
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b) and a light chain consisting of a variable region (VL) of SEQ ID NO:2,
wherein as 96 denotes proline or isoleucine, as 100 denotes proline or
glutamine, as 103 denotes arginine or lysine, as 104 denotes valine or
leucine and as 105 denotes aspartic acid or glutamic acid, and of a human
light chain constant region (CL). 7. Antibody according to claim6,
chatagigrigessin that in the heavy chain the amino acids 3@-34p24a0d.,
104 are a) as 30 Arg, as 31 Asn, as 94 Tyr and as 104 Asp, or b) as 30
Arg, as 31 Ser, as 94 Tyr and as 104-Asp, or c) as 30 Sex, as 31 Asn, as
94 His and as 104 Glu. 8. Antibody according to claim 6, characterized in
that in the light chain the amino qggﬁt%qa.loso, 103, 104 and 105 are a) as
96 Pro, as 100 Pro, as 103 Lys, as 104 Val"and as 105 Asp, or b) as 96

lle, ag 100 G?‘? 103 Arg, as 104 Leu and as 105 Glu. 9. Antibody
according Yo &R T Ao pré fréshiRys Herobindiogl PhAeRd @R IR
HuMab CI8AE TAR<ftremRszpd ivdet Sidried®dr <IGF-1R HuMab Clone 8.
10. The use of an antibody according to claims 1 to 9 for the manufacture
of a pharmaceusitigGeanppsiian. 11. A pharmaceutical composition

containingan anikody.accarding;io.cla Al ar yricall
effective amoypt.12. Hyhridoma tg%lklg%%& g%%@%%%%@ d&&e
2588 and DSMACC 2503 8 20021 756 PO EP 00403442 -59
13. Methot fornfﬁlécﬁ‘q{lacﬁu RHIr8 FPE i amAcetticell e swspratinanof IGF-IR
comprising a PRAFHEE&aifcalis erfdiive drmountotaticantibed acbodging
to claims 1 to 9%0pM pyddféic acid encoding a polypeptide capable of
assembling together with the respectively other antibody chain defined
below, whereassaidpabpentidas, Ssither )21 aptibody a?lﬁé‘é’éé;%%?i O
comprising, g GO LB (38 3 5l GLRZ. fagof o) and CLE (o8

98-108) OII g%x?azllgblélcg :gf:fn\é\lebl Q%Qnaé slazg aaﬁ(%ilbody 0f 100 M by CDC.

3. Antibody according to claim 1 or 2, characterized by being a human or
humanized antibody. ‘

4. Antibody according to claims 1 to 3, characterized by an affinity of about
1067 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 isolencine, and amino acid 98 can be
phenylalaﬁine or deleted.

6. Antibody according to claims 1 to 5, characterized by



10.

11.

12,

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; 10 b) an
antibody light chain comprising as CDRs CDR1 (aa 18-34 or as 24- 34),
CDR2 (as 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
phenylalanine or deleted. 15 15. A nucléic acid according to claim 14,
wherein said polypeptide is either a) a heavy chain consisting of a variable

region (VH) of SEQ ID NO:.1, wherein amino acid (a de r

o S hega i censiztng ot A VamRR TSNS SESFRITNG:
or tyrosif&Ieat A110Y afehdrn Sépdenetatidesinglwrmatiginiviel, amd bfdenotes
human hepxyghainr2feganstantgegiendedkiiang arlighiehainand aa 104
consisti val region (V0 of I NO:2, wherein as,100 .
denotesr%ﬁgtflrrgse or%%%n%%g, %gs %%ga}}%%oq}%gsa’a?&%ziﬁgv %ﬁ%fﬁ%, %lesa Tod hain
denotes SPRRAOERIARIHeRd as 105 denotes aspartic acid or glutamic
acitl) an_drmi‘ a hg]mahdigmmﬁﬁrrgmﬁ_tama@bmé@bh Q&J@f@’ﬁ(} ID NO:2,
expressigRa(Eri A COMBERIAC HRLIEIEICAiaGGRKlng 1BEIAIILIA didfhe or

capable qf expressing_said nucleic acid in a prokaryotic_or .eukaryotic host
cel. 17 SRR Bic B AIRRIGD A HBGRCEN LBHAEridfd theloietey vaiine or
accordingueing|ais 461 B deBotenrsthdiciarither iothustioacst, and of a human
polypepligaingineciasisal rigiandcinhibiting the binding of IGF-I and

IGP-1l to IGF-IR, characterized by -60- expressing a nucleic acid encoding

a heavy chain and a nucleic acid encoding a light chain according to

. claitiorgy Bsqardipgokarsieiindr datasetiesdost dbitaind the desreiinghsindthe

pokpeptigddsan saidhe¢ehdldThe use of an amount of an antibody
according to claims 1 to 9 in a manufacture of 5 a medicament for

antitumor therapy. 20. Use according to claim 19, characterized in that the

anfihodyAis3adiaddl AdftabivhaRe B BhAfBARith a cytotoxic
agéint, agprdtinug thetofar, aa 94 Tyr and aa 104 Asp, or

¢)  aa 30 Ser, aa 31 Asn, aa 94 His and aa 104 Glu.

Antibody according to claim 6, characterized in that in the light 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) aa96 lie, aa 100 Gln, aa 103 Arg, aa 104 Leu and aa 105 Glu.

Antibody according to claims 1 to 8 obtainable from hybridoma cell line <IGF-

1R> HuMab Clone 1a, <IGF-1R> HuMab Clone 23 or <IGF-1R HuMab Clone
8.

The use of an antibody according to claims 1 to 9 for the manufacture of a
pharmaceutical composition,

A pharmaceutical composition containing an antibody according to claims 1 to
9 in a pharmaceutically effective amount.

Hybridoma cell lines DSM ACC 2586, DSM ACC 2588 and DSM ACC 2589.
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cytotoxic radiotherapy. WO 2004/087756 PCT/EP2004/003442 -1
SEQUENCE LISTING <110> F. Hoffmann-La Roche AG <120>
Antibodies against insulin-like growth factor | receptor and uses thereof
<130> 21655 WO <150> US 60/459,837 <151> 2003-04-02 <150> US
60/463,003 <151> 2003-04-15 <160> 10 <170> Patentln version 3.2

<tkDmoliszkd > 119 <212> PRT <213> Homo sapiens <4Q9xhdalldoyak
GIn Leu Val GIn Per Gly Gly G1y Leu Val His Pro Gly Gly 1510 15 Per
Leu Arg Leu Ser Cys Ala Gly Ser Gly #¥he Thr Phe Arg Asn Tyr 20 25 30
Ala Met Tyr Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val 35 40

45 Sk Alsi¢ad3d i See @bty Fh rpiﬂﬁ%éﬂéﬁ%&ﬁﬁ{ﬁ\{ﬂlch%r%&gs 2

60 Gly Argd - ), Asn Per Leu Tyr Leu 65
7075 60" G Mot Ao Ser Lout Ay N S AL e TS

Ala %2 90A9115udeic acid encoding a polypeptide capable of assembling together with the

respectively other antibody chain defined below, whereas said polypeptide is
either

a)  an antibody heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2
(a2 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 1D NO:2, wherein
amino acid 96 can be proline or isoleucine, and amino acid 98 can be
phenylalanine or deleted.

15. A nucleic acid according to claim 14, wherein said polypeptide is either

a)  a heavy chain consisting of a variable region (VH) of SEQ ID NO:1,
wherein amino acid (aa) 30 denotes serine or arginine, aa 31 denotes
asparagine or serine, 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 SEQID 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 IGF-IR and
inhibiting the binding of IGP-1 and IGF-II to IGR-IR, characterized by



Arg Ala Pro Asn Trp Gly Ser Asp Ala Phe Asp lle Trp Gly GIn Gly 100
105 110 Thr Met Val Thr Val Ser Ser 115 WO 20041087756
PCT/EP2004/003442 -2-<210> 2 <211> 107 <212> PRT <213> Homo
sapiens <400> 2 Asp lle GIn Met Thr %%In Per Pro Per Per Lou Per Ala
PerVal Gly 151015 AspArgValT ¥ ne Thr Cys Arg Ala Per GIn Gly
lle Per Per Trp 20 25 30 Leu Ala Trp Tyr GiIn GIn Lys Pro Glu Lys Ala Pro

Lys Pe&;ﬁé&ilﬁg %51&&61%3 abW AMaodila: Rerdaler bigkh Gl RetG N VRIPB&he o
Arg Ph? te{r: le Thr A Phe T Thr lle
|

Per Gl er Gly
R Pty S B B S T AR R S B o
Gin Ty.rs?szgﬁep@% spift IPdgPritds 5roo 98d Wik Phe Gly Pro Gly Thr Lys Val
Asp lle Lys 100 105 <210> 3 <211> 119 <212> PRT <213> Homo

Sﬁ@lenf'h ésQ: 5t gh%]'ﬁ'()bé@")@éﬁ 51%%5@ a%’!:@rﬁ) gé %MI%MS%'% |96H V%'aﬁf?acture of

a meglcament for antitumor therapy.

20.  Use according to claim 19, characterized in that the antibody is suitable for
administration in combination with a cytotoxic agent, a prodrug thereof or a

cytotoxic radiotherapy.



151015 Per Leu Arg Leu Per Cys Ala Gly Per Gly Phe Thr Phe Arg Per
Tyr 20 25 30 Ala Met Tyr Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu

Trp Val 35 40 45 Per Ala lle Gly Per Gly Gly Gly Thr Tyr Tyr Ala Asp Per
Val Lys 50 55 60 WO 2004/087756 PCT/EP2004/003442 -3 Gly Arg Phe
Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu 65 70 75 80 Gin
MED Asn/Berséeu Arg Ala Glu Asp Met Ala Val Tyr Tyr CyseAiee8mn Q00852
Arg Ala Pro Asn Trp Gly Ser Asp Ala Phe_Asp lle Trp Gly GIn Gly 100
105 110 Thr Met Val Thr Val Ser Ser 115 <210> 4 <211> 107 <212>
PRT <213> Homo sapiens <400> 4 Asp lle GIn Met Thr GIn Ser Pro Ser
Per Lou Ser Ala Ser Val Gly 1 51015 "ASp A5 Val Thr lle Thr Cys Arg
Ala.Ser. Gip Gly:Ue. Ser Ser ;I;lr%a 202530 Leu AlaTrp Tyr GIn Gin Lys Pro
Glu Lys Ala Pro Lys Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Leu Gin Ser
GI)Q/Z%LPro Her Arg Phe Ser Gly 50 55 60 Ser Gly Ser G1y Thr Asp Phe
Thr Leu TﬁEﬁEé’ﬁérg%,é? “BUCGH Prig—11ike growth factor I xeceptor and uses

<130> 21658 Wo

<150> US §0/459,837
<151> 2003-04-02

<150> US 60/463,003
<151> 2003-04-15

<160> 190

<170> PatentIn version 3.2
<210> 1

<211i> 118

<212> PRT

<213> Homo sapilens

<400> 1

Elu Val Gln Leu Val Gin Ser Gly Gly Gly Leu Val His Pro Gly Gly
5 10 )
15

Ser Leu Arg geu SBer (Cys ala Gly Sex Gly Phe Thr Phe Arg Asn Tyr
0 25 ' 30

Ala Met ‘Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly Dev Glu Trp Val
35 40 45

Ser ?éa Ile Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lvs
58 60

géy Aryg Phe Thr Ile Ser arg Asp Asn Ala Lys Asn Ser Leuy Tyr Leu
70 75
8¢

Gln Met Asn Ser Leu Arg 2Ala Glu Asp Met 2la Val Tyr Tyr Cys Ala
25 9¢
85

Arg Ala Pro Asn Trp Gly Ser Asp Ala Phe Asp Ile Trp Gly Gln Gly
100 105 110

Thr Met Val Thr Val Ser Ser
115



65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Tyr Asn Ser Tyr
Pro Pro 8590 95 Thr Phe Gly Pro Gly Thr Lys Val Asp lle Lys 100 105
<210>5<211> 119 <212> PRT <213> Homo sapiens <400>5 WO
2004/087756 PCT/EP2004/003442 -4 Glu Val Gin Leu Val Gin Her Gly
Gly Gly Leu Val His Pro Gly Gly 15 10 15 Her Leu Arg Lou Her Cys Ala
GlydHenfedy:£he Thr Phe Her Asn Tyr 20 25 30 Ala Met Tygd#pVahhvd
GIn Ala Pro Gly Lys Gly Lou Glu Trp Val, 35 40 45 Her Ala lle Sly Her Gly
Gly Gly Thr Tyr Tyr Ala Asp Her Val Lys 50 55 60 Gly Arg Phe Thr lle
Her Arg Asp Asn Ala Lys Asn Her Leu Tyr Leu 65 70 75 80 GIn Met Asn
Her<kew Ay Ala Glu Asp Met Ala Val Tyr His Cys Ala 85 90 95 Arg Ala
Proi@%‘r ¥ Gly Her Glu Ala Phe Asp lle Trp Gly GIn Gly 100 105 110
ThrMet Valthr\adHer Her 115 <210> 6 <211> 107 <212> PRT

<400>

Asp Ile Gln Met Thr Giln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Sexr Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thyr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pré Pro
B85 90 95

Thr Phe Gly Pro Gly Thr Lys Val Agp Ile Lys
100 105

<210> 3

<21il> 119

<212> PRT

<213> Homo saplens

<400> 3
Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val His Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Arg Ser Tyr
20 25 30

Ala Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lvs
50 55 60



<213> Homo sapiens <400> 6 Asp lle GIn Met Thr Gin Her Pro Her Her
Leu Her Ala Her Val Sly 15 10 15 Asp Arg Val Thr lle Thr Cys Arg Ala
Her GIn Gly lle Her Her Trp 20 25 30 Leu Ala Trp Tyr GIn GIn Lys Pro Glu
Lys Ala Pro Lys Her Lou lle 35 40 45 Tyr Ala Ala Her Her Lou GIn Her Sly
Val Pro Her Arg Phe Her Gly 50 55 60 WO 2004/087756
PETERPPO0#/003442 -5 Ser Gly Ser Gly Thr Asp Phe ThetewrtdmilesSer
Ser Leu GIn Pro 65 70 75 80 Glu Asp.Bhe Ala Thr Tyr Tyr Cys Gin GIn
Tyr Asn Ser Tyr Pro lle 85 90 95 Thr Phe Gly Gin Gly Thr Arg Leu Glu lle
Lys 100 105 <210> 7 <211> 990 <212> DNA <213> Homo sapiens
<22‘@>§ ke ObS %2725 (E).(990)5x406>L7=gsen tGe-abeaag Jga Cca
tog gtc ttc coo ctg gca €00 t00 t00 aag 48 Al Ser Thr Lys Gly Ptd Ser Vval
Phe Pro Lou Ala Pro Ser Ser Lys 1 5 10 15 ago acc tot ggg ggc aca gcg
go§Gd'Gyétgciety e &5% Ydc tie 38 Ber Fhr Ser Gy Gly Thr Ala Ala
Leu Gly Cys Leu Val Lys Asp Tyr

Arg Ala Pro Asn Trp Gly Ser Asp Ala Phe Asp Ile Trp Gly @ln Gly
100 105 110

Thr Met Val Thr Val Ser Ser
115

<2i0> 4

<21ll> 147

<212> PRT

<213> Homo sapiens

<400> 4

Asp Ile Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Preo Glu Lys Ala Pro Lys Ser Leu Ile
35 40 . 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Proc Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser fSer Leu Gln Bro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tvr Asn Ser Tvr Pro Pro
85 90 g5

Thr Phe Gly Pro Gly Thr Lys Val Asp Tle Lys
100 185

<210> 5

<21i> 119

<212> PRT

<213> Homo sapiens

<400> &



20 25 30 ttc coo gaa cog gtg acg gtg tog tgg aac tca ggc goo ctg acc agc
144 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Lou Thr Ser 35
40 45 ggc gtg cac acc ttc cog get gtc cta cag too tca gga Ito tac tcc 192
Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser 50 55
60 Ito agc ago gtg gtg aoo gtg coo tcc ago ago ttg ggc acc cag acc 240
Lew Swi/&ersval Val Thr Val Pro Ser Ser Ser Lou Gly Thr &b &misesy 5
80 tac atc tgc aac gtg sat cac aag co0.ago aac acc aag gtg gac aag 288
Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 85 90
95 aaa gtt gag ccc aaa tct tgt gac aaa act cac aca tgc cca cog tgc 336
Lys Val Giu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 100
105 18° e HYER C Py THEEG YoT Y oF b I tedgd e Bie fexchb'cca
384 Pro Ala Pro Glu Lou Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
1155 120 %2§l_aarg £cc aag gac acc ctc at(%atc too cgg acc cot gag gtc aca
tgc 432" TySBrodySAsSp Thr Leu Mar I8 S Arg T G IFValThr Cys
130 135 140 WO 2004/087756 PCT/EP2004/003442 6 gtg gtg gtg gac
gtg C as.gac.cot gag gtc aag ttc aac tgg 480 Val Val Val Asp Val
Lo e e b e L R S i s 8 g
gac ggc gtg gag gtg cat aat gcc aag sea aag cog cgg gag 528 Tyr Val
AsBSNNaL GUNALLISAPLARLYS TNELYS. LI, 1Y 165,170 175

gag cogdac aac ago acg tae=gt gtg gtc ago gtc gic acc gtc ctg 5

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Arg Ala Glu Asp Met Ala Val Tyr His Cys Ala
85 S0 g5

Arg Ala Pro Aen Trp Gly Ser Glu Ala Phe Asp Ile Trp Gly Gin Gly
100 105 110

Thr Met Val Thr Val Ser Ser
115

<2106> 6

«21i> 107

<212> PRT

<213> Homo sapiens

<400> &
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Asp Arg Val Thr fle Thx Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30 ’

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 A0 45

Tyr Ala Ala Ser Ser Leu Gln Ser Glv Val Pro Ser Arg Phe Ser Gly
50 55 &0



Glu GIn Tyr Asn Her Thr Tyr Arg Val Val Her Val Leu Thr Val Leu 180 185
190 cac cag gac tgg ctg sat ggc aag gag tac aag tgc aag gtc toe aac 624
His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 195
200 205 aaa goo ctc cca gcc coo atc gag aaa acc atc tcc aaa gcc aaa ggg
672 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Her Lys Ala Lys Gly 210
2382P8/0EE€00 CgS gas cca cag gtg tac acc ctg coo cca tea/egn@abgag
720 GIn Pro Arg Glu Pro GIn Val Tyr Thy Leu Pro Pro Ser Arg Asp Glu
225 230 235 240 ctg ace aag aac cag gtc ago ctg acc tgc ctg gtc aaa ggc
ttc tat-768 keu Jhr hysAsreGinVakberkeu ThiCysdeyValilys. Gly Phe
Tyr®245 250 255 ccc adé gac atc goo gtg ga§ tgg gag age sat ggg cag
ccg gag aac 816 Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro
GilrAsBL66H265.2 70r aae tac aag 30e acg agt-CLe-.0tg:Clg-gaed0a gac ggc
too ttc ttc 864 Asn Hyr Lys Thr Thr Pro Pfo Val Leu Asp SersAsp Gly Ser
Phe Phe 275 280 285 ctc tac ago aag ctc acc gtg gac aag ago agg tgg
cadeadyyfiaae 0 B2y Gy Tyr Ser loys Lok s Val Asp Lys Per Arg Trp
GIn GIn G1y Asi 290 295 300 gtc ttt°fca tgc tce gtg atg cat gag got ctg
cac aac cac tac acg 960 Val Phe Her Cys Ser Val Met His Glu Ala Leu
HisTASH Hi% Tyr Thr 305 310 315 320 cag aag ago ctc too ctg tct cog ggt
aaaf90 éfm Lys Ser Leu Sex Leu Ser Pro Gly Lys 325 330 <210> 8
<2%33383@cno sapiens

<220>
<221> CD8
<222> {1} ..(9%0)

<400> 7

goo Toe acc aag gge cca tog ghte tke ceco ctg gea ccc teec tcoe aag
Ala Ser Thr lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 % 10 15

agce acce tet ggy gge aca geg geo cty ggo tge ctg gte ang gac tac
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

tte coce gas cog gty acg gty tcg tgg aac teca gge goc oty acce agc 144

Phe Pro Glu Pro Val Thr vVal Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

gge gtg c?c ace tte cog get gte cta cag tee tea gga ctec tac toc 182
Gly val His Thr Phe Pro Ala Val Leu Glin Ser Ser Gly Leu Tyr Ser
50 _ 55 650

ctc age age gty gty ace gtg ceoce teo age age ttg gge ace cag acc 240
Leu Ser Ser Val Val Thr Val Pre Ser Ser Ser Leu Gly Thr Gln Thr

65 70 . 75 890

tac atc tge aac gty aat cac aag ccc age aac acc aag gty gac aag 288
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lvs

85 50 95
aaa gtt gag ccc aaa tet tgt gac asa act cac aca tge coa cog tge 336
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
cca gea oet gaa cto chtg ggy gga cog toa ghe the oto bho coC Cca 3g4
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val The Leu Phe Pro Pro
115 12¢ 1Z5
aaa ccc aag gac ace cbe atg ate toco cgg ace ceot gag gtc aca tgc £32

Lys Pro Lyg Asp Thr Leu Mek Tle Ser Arg Thr Pro Glu Val "hr Cys
1.30 135 140



<212> PRT <213> Homo sapiens <400> 8 Ala Ser Thr Lys Gly Pro Her
Val Phe Pro Leu Ala Pro Ser Her Lys 15 10 15 WO 2004/087756
PCT/EP2004/003442 -7 Ser Thr Her Gly Gly Thr Ala Ala Leu Gly Cys Leu
Val Lys Asp Tyr 20 25 30 Phe Pro Glu Pro Val Thr Val Her Trp Asn Her
Gly Ala Leu Thr Her 35 40 45 Gly Val His Thr The Pro Ala Val Lau Gin

Hepbheitshyskeu Tyr Her 50 55 60 Leu Her Her Val Val TheYabRiadtak:
Her Her Leu Gly Thr Gin Thr 65 70 7580 Tyr lle Cys Asn Val Asn His
Lys Pro Her Asn Thr Lys Val Asp Lys 85 90 95 Lys Val Glu Pro Lys Her

Cyghsp-bysdheHis:ThiCys PraPr Cys. 109 105 110 RoAlaRro Glu .o
Lelf4eteG|y=Gly-Pro=Heey at Phe Les:Phe RmuRr. 1db 420:k2545ys Pro

Lys-Asp Thr Leu Met lléSer Arg Thr Pro GId3#al Thr Cys 130 135940

Vak¥alValAspdabterddis Glu-ASRRIQGIWal dys BheAsy TR, 145 554
150YE581 68 e TN &HAG: Gyl Vil Gl al HisrAghzAlad ysoThrd ysuPro Arg
Glu 165 170 175 GIU GIn Tyr Asn Her THP Tyr Arg Val Val HEEVal Leu
TheMakkeu=182:d 85196 HiscGiBtAsy Tap-Lat Ash Gy Lys Gl Iy LyS s+
Cygiuyglvame?ﬁ%ﬁfrl’ggm 205 Val Val SBer Val Leu Thr Val Leu

185 180

c§c cag gac tgg ctg aat gge aag gag tac aag tgo aag gte tee aac 624
Hig Gln Asp Trp Leu Asn Gly Lys Gilu Tyr Lys Cys Lys Val Ser Asn
195 200 205

aaa gco cbe cea goe coc ate gag maa ace ate tcc asa goe saa ggy 872
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lyes Ala Lys Glv
210 215 22¢

Cag ccc cga gaa cca cag gty tac acc ctg cee cca tee cgy gat gag 720
Gln Pro Arg Glu Pro Gln Val Tvr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 2358 2490

ety acc aag aac cag gtc age otg ace fge ctg gtoc aaa gge tto tat 768
Leu Thr Lys Asn Gln VYal Ser Leu Thr Cys Leu Val Lys Gly Phe Tvyr
245 250 255

cce agc gac atc goc ghy gayg tgy gac age aat ggg cag ccg gag aac 816
Pro Ser Asp Ile Alz Val Glu Trp Glu Ser 2Zsn Gly Gln Pro Glu Asn
260 265 270

aac tac aag acc acg oot oce gty ctg gac tec gac ggc teoo tte the 864
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

¢te tac age aag ote acc ghg gac aag ago agg tgo cag cag ggy aac 912
Leu Tyr Sar Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Glv Asn
290 295 300

gtce tto tea tge tec gty aty cat gag geot ctg cac aac cac tac acy 960
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 31¢ 315 320

cag aayg age cte toe ctg tet ccg ggh aaa 250
Gln Lys Ser Leu Sex Leu Ser Pro Gly Lys
325 330

<Z10> 8

<Z21l> 330

<212> PRT

<213> Home gapiens

<400> 8

Ala Ser Thr Lys @ly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Liys
1 5 10 15



Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Her Lys Ala Lys Gly 210 215
220 Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Her Arg Asp Glu
225 230 235 240 Lou Thr Lys Asn Gin Val Her Lou Thr Cys Leu Val Lys
Giy Phe Tyr 245 250 255 WO 2004/087756 PCT/EP2004/003442 Pro Ser
Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 260 265 270
A%i® W 885Fhr Thr Pro Pro Val Leu Asp Ser Asp Gly SerPherRhecRis
280 285 Lau Tyr Ser Lys Lau Thr Val Asp.Lys Ser Arg Trp GIn Gin Gly
Asn 290 295 300 Val Phe Ser Cys Ser Val Met His Glu Ala Lau His Asa
His Tyr Thr 305 310 315-:320 GIn Lys Ser Lau Ser Lau Ser Pro Gly Lys
325830 FRO>ELv<Si] $h3 Pl aBiED 5ep NAY <E3dek| 0ri0 sapiensT 220>
<221> CDS <222> (1)..(321) <400%°9 cgs act gtg get gt cca tet gtc ttc
atc ttc cog cca tct gat gag 48 Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe
Pro"Pto"Sef ASF eI 5 H0VES 101G 4aa fotgl aggee-tGhgtegtg tgc
ctg ctg sat aac ttc 96 Gin Lau Lys Ser Gly Thr Ala Sét val val Cys Lau
LauG,lAsn Asn Phe 20 25 30

¥ Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tvr Ser
50 55 60

Leu Ser Ser Val Val Thr val Pro Ser Ser Ser Leu Gly Thr Gin Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Zen Thr Lyvs Val Asp Lys
a5 80 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 103 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Fhe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cvs
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 ‘ 158 160

Tyr Val asp Gly Val Glu Val His Asn Ala Lys Thr Lvs Pro Arg Glu
165 170 175

Glu Gln Tyr Zsn Ser Thr Tyr Arg Val Val Ser val Leu Thr val Leu
180 1858 150

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Liys Gly
210 215 220

Gln Pre Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 2490

Leu Thr Lys Asn CGln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255



tat coo age gag gee aaa gta cag tgg aag gtg gat aac gcc ctc caa 144 Tyr
Pro Arg Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Lau Gin 35 40 45
tcg ggt aac tca cag gag agc gtc sea gag cag gac age aag gac ago 192
Ser Gly Asn Ser Gin Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser 50 55
60 ace tac age ctc ago ago acc ctg acg ctg ago aaa gca gac tac gag 240
TWOTPYH88Yitau Ser Ser Thr Lau Thr Lau Ser Lys Ala ASpPEyIYEBie6& 346
- 75 80 aaa coo aaa gtc tac goo tgc gas. gtc acc cat cag ggc ctg agc tcg
288 Lys His Lys Val Tv-, Ala Cys Glu Val Thr His GIn Gly Lau Ser Ser 85
90 95 WO 2004/087756 PCT/EP2004/003442 -9 ccc gtc aca aag agc ttc
aac a %egga %a tg£321 fro Val Thr Lys Ser Phe Asn Arg Gly G1u Cys
100 105°<21 5%2) 511% 197 25125 PRT 2155 HBME $aféng=x400>

10 Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu 15

10 QYSSn IQ E?éj JMYL_S %gr lg%!)y I;I;erﬁ a Ser Val \S/al Cg/s Lau Leu Asn Asn Phe

va Ser bPhe

20 25 30 Ty#sPro Ara Glu Ala Ly%o\faeluGzi‘ﬁurrﬁiﬁsR/(éiﬁsp ASH AIE Lou
GIn 35 40 45 Ser Gly Asn Ser GIn Glu Ser Val Thr Glu GIn Asp Ser Lys

As Ser, 5055 69 Thv T Ser by Ser Ser T bou i LouSerLys Ala
Asp Tyedlu 295 300

Val Phe Ber Cys Ser Val Met His Glu Ala Leu His Asn HEis Tyr Thr
305 310 315 32¢

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 9

<21l> 321

<212> DNA

<213> Homo sapliens

<220>
<221> (DS
<222>  {(1)..{321)

<400> 9

cga act gtg get gea cca tet gte tte ate the ceg cca tet gat gag
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 3 10 15

cag ttg aaa tet gga act goo tet ght gtg tge ctg ctg aat aac tte
Gln Leu Lys Ser Sly Thr Ala Ser Val Val Cyvs Leu Leu Asn Asn Phe
20 25 30

tat ccc aga gag gee maa gta cag tgy aag oty gat aac goo cte caa
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn &Ala Leu Gln
35 40 45

teg ggt aac tca cag gag age ghc aca gag cag gac agec aag gag age
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
59 55 60

acve tac age ctc age age ace ctg acg cktg age aaa gca gac tac gag
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyvr Glu
65 70 ) 80

aaa cac aaa gbte tac goe tge gaa gte ace cabt cag gge ctg ago tog
Lys Hisg Lys Val Tvr A Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 S0 25

B QO

)

48

96

144

182

240

288



65 70 75 80 Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser
Ser 8590 95 Pro Val Thr Lys SerPhe Asn Arg Gly Glu Cys 100 105

WO 2004/087756 PCT/EP2004/003442
-9-
cce gte aca aag age tte mac agg gga gag togt 321
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 18
<211> 107
<212> PRT

<213> Homo saplens
<400> 10
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 3 1¢ 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Lew Leu Asn Asn DPhe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 49 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp SBer
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Giu
65 70 75 80

iys His Liys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 a0 : 85

Pro Val Thr Lys Sexr Fhe Asn Arg Gly Glu Cys
160 105



