-1- Antibodies against insulin-like growth factor | receptor and uses thereof The present invention
relates to antibodies against insulin-like growth factor | receptor (1GF-IR), methods for their
production, pharmaceutical compositions containing said antibodies, and uses thereof. Insulin-like
growth factor | receptor (IGF-11+., EC 2.7.112, CD 22). antigen) belongs 5 to the family of
transmembrane protein tyros me is nases (LeRoith, D., et al., Endocrin. Rev. 16 (1995) 143-163; and
Adams, T.E., et al., Ceti. Mol. Life Sci.. 57 (2000) 1050 1063) IGF-liZ binds IGF-1 with high affinity
and initiates the phyS|oIog|caI response to this Ilgand ilvivo. IGF-1R also binds to IGP-II, however-
with slightly lower affinity IGP-}R overexpression promotes the neoplasiic 10 transformation of cells
and there exists evidence. that IGF-IRis involved in malignant transformation. of cells and is therefore
a useful target for the development of therapeutic agents for the treatment of cancer (Adams, T.E., at
al., Cell. MoL Life 5chosipqdieogiesstlisdikameitdretonfeieattGmiRsssdhastiknown in the state of
the art and mvestlgated 15 for their antitumor effects in vitro and in vivo (Benini, S., et air, Clin. Cancer

Res. 7 (2001) 178Q-1797: Seouand, Keineh ab. agtmese Thems (02386305 1Scodand IC.
et at, Int. ). Cancer 1 1(%39(%,‘2)(13%1 16; B tt't‘tuf iochern. E soResSﬁg:orsnmun 165
(1989) 212-218; ﬁerla%nf IFejh Ehera. 2 ioéb %5%5 fﬂgxf_ et at, Cancer
Immunol: Imnaurf&ﬁté%@s@f)mb?@szﬁnééﬁ § o, A., et at, Biochern. Blophys Res. Common.
162 (1989).1236-1243; Surinya, KIL, et al., j. Biol. Chem. 277 (2002) 16718-16725; Soos, ILL., et al.,
5. Biol. Chem., 26i¢u(#O8%) cka@Bbf29635pas, MIAIRORAR, Prox dilatk eageSdicliFh 86 (1989)
5217.522%; O'BiighciMuuthobs BUBR:kbSFNADGAGLOKERMO BRojel 3, Boghern. 242
(1987) 123-129; %ogs M. %3 ggqgﬂ% gd%ms) 199 ?eﬂ:'tv%t tal, J§|ochem

2

Biophys. Res. Commun afontaing, eta Mo C Car o' 26 (1994)

1659-1673; Kult, ) 758t F&ém%é@ Ho¥sy 686 T GSEEVBIY RIHC . Bind Roth, ItA,
Blochemlstry 25 @%}W@?@@@@Wﬂ@@@m@t HpP B gdso izl A HaF-Hebawreyss
‘with slightly lower affinity. IGB-JR overexpression promotes the neoplastic

10 . transformation of cells and there exists evidence that IGF-IR is involved m.
malignant transformation of cells and is therefore a useful target for the
development of therapeutic agents for the t:reatment of cancer (Adams, T.E., et al,,
Cell. Mol Life Sci. 57 (2000) 1050- 1063)

Antibodies against IGR-TR are well-known in the state of the art and investigated

15 for their antitumor effects in vitro and in vivo (Benini, 8., et-al., Chin. Cancer Res. 7
' (2001) 1790-1797; Scotlandi, K., et al, Cancer Gene Ther. 9 (2002) 296-307;
Scotlandi, K, et al, Int. J. Cancer 101 (20(32) 11-16; Brunetti, A., et al., Biochem.

Biophys. Res. Commun. 165 (1989) 212-218; Prigent, S.A., et al,, J. Biol. Chem. 265

(1990) 9970-9977; Li, S.L., et al., Cancer Immunol. Immunother. 49 (2000) 243-

200 252; Pessino, A., et al.,, Biochem. Biophys. Res. Commun. 162 (1989). 1236~1245;
Surinya, K.HL, et al., J. Biol. Chem. 277 (2002) 16718-16725; Soos, M.A:, et al,, J.

"Biol. Chem., 267 (1992) 12955-12963; Soos, MLA., et al.: Proc. Natl. Acad. Sci. USA

© 86 (1989) 5217-5221; O'Brien; RM., et al,, EMBO L. 6 (1987) 4003-4010; Taylor, R.,

_ et al,, Biochern. J. 242 (1987) 123-129; Soos, M.A., et al, Biochem. J. 235 (1986)
25 199-208; Li, S.L, et al., Biochem. Biophys. Res. Commun. 196 (1993) 92-98;
‘ Delafontaine, P., et al,, I. Mol Cell. Cardiol. 26 {1994) 1659-1673; Kull, B.C. Jr., et
‘al J. Biol Chem. 258 (1983) 6561-6566; Morgan, D.O., and Roth, RA.
Biochemistry 25 (1986) 1364-1371; Forsayeth, I.R., et al, Proc. Natl. Acad. Sci. USA

- 84 (1987) 3448-3451; Schaefer, EM,, et al,, ]. Biol. Chem. 265 (1990) 13248-13253;

30 - Gustafson, T.A., and Rutter, W.J,, I. Biol. Chem. 265 (1990) 18663-18667; Hoyne,
-~ P.A,, et al, FEBS Lett. 469 (2000} 57-60; Tulloch, P.A., et al,, ]. Struct. Biol. 125



84 (1987) 3448-3451; Schaefer, E.M., et al., J. Biol. Chem. 265 (1990) 13248-13253; 30 Gustafson,
T.A., and Rut er, W.J., J. Biol. Chem. 265 (1990) 18663-18667; E-l.oyne, P.A., et at, FEBS Lett. 469
(2000) 57-60; Tulloch, P.A., et at, J.. Struct.. Biol. 125 -2- (1999) 11-18; Rohlik, Q.T., et all., Biochem
Biophys. Res. Comm. 149 (1987) 276- 281; and Kalebic, T., et al., Cancer Res. 54 (1994) 5531-5534;
Adams, T. B'., et at, Cell- Mot. Life Sci. 57 (2000) 1050-1063; Dricu, A-, et at, Glycobiology 9 (1999)
571-579; Kanter-Lewensohn, L., et at, Melanoma Rd;s. 8 (1998) 389-397; Li, S.L., et 5 at, Cancer
Immunol. Immunother. 49 (2000) 243-252). Antibodies against IGF-IR are also described in a lot of
further publications, e.g., Arteaga, C.L., et al., Breast Cancer Res. Treatment 22 (1992) 101-106; and
Harley, J., et at,(Moh)GanceRBhEE, 0.[2062).18340kt35 Ridplpartiouldipte.néh 0dBhal Antibody against
:gi-:fngi'zfegdﬁﬁewﬁa%}éqq ] &9@&&&9\@@@4‘@9@2 §§3‘i§é§8§4!Gﬁaﬂ?s,n'[ediat@mfocesses and

- s.such as -IR-3.was descri K : i9l. Chem. 258
(1983) 6561-65 l.ﬁ1f’ff?e?ﬁ%a%%‘rﬁf@ggédt%&%%% 6ﬁﬁ1c§fi§ﬁ§?ﬁ$§°ﬁ§gjﬁg u.bl%%%g dealing with
the investigatiorP ahdthdfapsttie e drair it rdfaiP o snfithirey efféce ‘aldng=nf together with
cytostatic agentslsutinas Hoxomdidinandotfeving (206, 24IR5 1 -dmirideemerios] ohdH &ntibody which
is known to inhibit|GE; laRinging 10 J&f seearter bubinatifal-4lbindiagio dGF-4RialR3:stimulates at

high concentratjons tumor.cell prolifergty IGE-IR rylagio M, etal; Cance
Res. 55 (1995) 5%6“}?58%51; k%attg,lﬁ? g%%?&?[go%ﬁgﬁp%%%h?lég%%(ggdgg%@l{)}m%h%%e exist other r
antibodies (e.g., 3M2) 13481358t al., Cancer 20 Immunol. Immunother. 49 (2000) 243-252) which

inhibit 1GF-Il binding to IGF-IR more potently than IGF-I binding. A summary of the state of the art of
antibodies and thejspreRRkiesashcharariarstas igAesaibenk bylbdaiis, T vEdebt uatd Gell. Mol. Life
Sd. 57(3000) 1GR0-1963 Mpst ofithe antipadips eserhesh i he.si@ta.nf hiemart ageiakmouse origin.
Such 25 antibodies are, as is wel knﬁ the statg of ng %rt,lg(ﬁt gs(x:;‘fl.}l g)r ti@bther%)é/ of human
patients without fiiAS? aitetafGREfik ?ﬁr}é}iéa‘iﬁa SR aRzation o )- Siol Cheo.

(1983) ‘6561-6566. In the meantime, about a hundred publications have been \

published dealing with the investigation' and therapeutic use of 0IR3 in regard to its

antitumor effect, alone and together with cytostatic agents such as doxorubicin and
15 . vincristine. IR3 is a murine monoclonal antibody which is known to inhibit IGF-L.

binding to IGF receptor but not IGF-II binding to IGF-IR. ofR3 stimulates at high

concentrations tumor cell proliferation and IGF-IR phdsphorylation (Bergmann,

U., et al.; Cancer Res. 55 (1995) 2007—20=11; Kato, H., et al., J. Biol. Chem. 268

(1993) 2655-2661). There exist other antibodies (e.g., 1H7, Li, S.L., et al., Cancer
20 Immunol. Immunother.. 49 (2000) 243-252) which inhibit IGE-II binding to

IGE-IR more potently than IGE-I binding. A summary of the state of the art of

antibodies and their properties and characteristics is described by Adams, T.E., et

cal,, Cell. Mol. Life Sci. 57 (2000) 1050-1063.

Most of the antibodies described in the state of the art are of mouse origin. Such -
25 antibodies are, as is well known in the state of the art, not useful for the therépy 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 Dijk, M.A., and van de Winkel, J.G., Curr. Opin.
30 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.



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 Dijk, M.A.,
and van de Winkel, J.G., Gum Opin 30 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 iu WO 02/053596. -3-3However, there is still a need for antibodies
against IGF-IR with convincing benefits for patients in need of antitumor therapy. The relevant benefit

for the patient is g SiEPIR.E ST aAHEHAB DAL SroNl 366 Rsignificavherplangagign of time to
progression cau§ed b the antitumarigenic agﬁ%l.?§u mary o the. Invention The
nhiDI

¥ t’he.treatryegt with the ] ]
present disclosur® ﬁraol\?ln &4 a &b f/lbl}]r?aingerf‘(S’BfG RN |hg thé %ﬁ%&ﬁ% 8f I&F-1 and

IGF-II to IGF-IR SERBlfateRiz adir At B diementHBonif s deigtiisaptypelopgasiaved dratie of ICgp
values of inhibitiprogktkierbimdistgbeftiStedttoclE vithRkoartti@imhibiianagdvinding of IGF-II to IGF-IR of
1:3 to 3:1, e) inhibits for at least 80%, preferably at least 90%, at a concentration of 5 nM IGF- IR

phosphorylation F’Jur‘% cztl-:-llu(@{h%qrgvsgprylation assay using HT29 cells in a medium containing 0.5%

heat inactivated fetal calf serum when compared to such an assay without said antibody, and
d) shows no IGF-IR stimulating activity measured as PKI3 phosphorylation at a concentration of 10 M
in a cellular phospiropytationdigssayraging 893 ave Hatilprdy ibindg 06, 00 4R 600, d00bitioethdes IGF-IR

per cell in a medipaiGOAtEIINGL 26 nestiachyated Jetalealf sarymi tathywhen compared to such
an assay without said antibody. Antibodies according to the disclosure show benefits for patients in

need of antitumor theragg a(%dglrovide reduction of tumor growth and a significant prolongation of the
time to progressi%?n. The Wt d |té’§eaccording to the disclosure have new and inventive properties

causing a benefitior ashitiehtaigrdring Tedinse tiduhisienasbeihtedingioh 16 -1 to IGF-IR to
the inhibition of binding of IGF-II to IGF-IR of 1:3 to 3:1,

) inhibits for at least 80%, preferably at least 90%, at a concentration of 5 nM IGF-
IR phosphorylation in a cellular phosphorylation assay using HT29 cells in a
medium containing 0.5% heat inactivated fetal calf serum (FCS) when compared
to such an assay without said antibody, and

d) shows no IGF-IR stimulating activity measured as PKB phosphorylation at a
concentration of 10 uM in a cellular phosphorylation assay using 3T3 cells
providing 400,000 to 600,000 molecules IGF-IR per cell in a medium
containing 0.5% heat inactivated fetal calf serum (FCS) when compared to such

an assay without said antibody.

Antibodies according to the disclosure 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 according to the disclosure 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 according to the
disclosure 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 1gGl isotype, and not activating
the IGF-IR signaling even in IGF-IR overexpressing cells at a 200-fold concentration
of its IC50 value. Antibodies having no “IGF-I mimetic activity” provide a strong

advantage when used as a therapeutic agent.



IGF deregulation, especially a tumor disease. The antibodies according to the disclosure 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 IgGl isotype, and not activating the IGF-IR signaling even in IGF-IR overexpressing cells at a
200-fold concentration of its IC50 value. Antibodies 4aving no "IGF-I mimetic activity" provide a strong
advantage when used as a therapeutic agent -4- Preferably, an antibody according to the disclosure

additionally indu es.ce death of 20% o ore ell re atlo of IGF-IR r eIIs after
24 hours at a co%cenf !) of" & tls{’al SRED 1&‘& 5116 § ?ﬁg%‘t? 9@’@8“ é‘i’SPﬁ%ﬁﬁeliég?f% ftj)%n

antibodies accor@irigots ‘fﬁ% @%%Rﬁ%@ﬂ*@tlﬁ’deﬁﬁelﬁo@ﬁﬁséiﬂ%% afienetdeetigior @lpﬂ@ptfamﬂon of
IGF-IR expressing et asaftedylofi EvanvastihodyC.concentration of 100 nM by CDC. Preferably, at a
concentration of 5 nM the antibodies according to the disclosure completely inhibit IGF-1 mediated

signal transducti F-IR i umor cells.. The rese tdISC| sure also |des leic acids. The
PAGEAR I gl of

encoded poly pe s a}/elgaapa Bi&"of %sag(talr% fln af fﬂ% W et?%secr%sélrec Hveothersh body chain
defined below: ag

%% 3hm:96ﬂyeﬂéew @ﬁ%qﬁ%mﬁﬁ %I&W@em& Eé‘é@lh%)af(}{‘)ﬁ’?‘(éa 50-66)
and CDR3 (aa 9%eh0ettmfi@EQ1D NObY 6D8;. b) an antibody light chain comprising as CDRs CDRI (aa
24-34), CDR2 (aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO:2 or 4. The antibody is preferably a

monoclonal antipely Al e &.SUIMSS ARYOAE. URD SNSRI SHAID @ uanizec

antibody and espeual§ Slre era X&% uman antibo he anti G;! s to man (EC
2.7.1.112, SwissBr3PIE8088Y Ih Conipediatsd f&?‘éﬂ%t‘iﬁBWﬁ%’“ﬂ% fh oy ersaiter characterized by
an affinity of 10$ M (K;,) or less, preferably of about 10-0 to 10-" M. The antibody shows preferably no

detectable concantratisendéipaodentivanppitiaiR Ofucleic acids. The encoded polypeptides are capable

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

a)  an antibody heavy chain comprising as CDRs CDRI1 (aa 31-35), CDR2 (aa 50-66)
and CDR3 (aa 99-107) of SEQ ID NO:1 or 3;

b)  an antibody light chain comprising as CDRs CDRI (aa 24-34), CDR2 (aa 50-56)
and CDR3 (aa 89-98) of SEQ ID NO:2 or 4.

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 antibody 18.

The antibody is further characterized by an affinity of 10® M (Kp) or less, preferably of
about 107 to 10 M.

The antibody shows preferably no detectable concentration dependent inhibition of

insulin binding to the insulin receptor.

Preferably, provided are antibodies comprising as complementarity determining
regions (CDRs) having the following sequences:



insulin binding to the insulin receptor. Preferably, provided are antibodies comprising as
complementarily determining regions (CDRs) having the following sequences: -5- a) an antibody
heavy chain comprising as CDRs CDRI (aa 31-35), CDR2 (aa 50-66) and CDR3 (aa 99-107) of SEQ
ID NO:I or 3; b) an antibody light chain comprising as CDRs CDRI (aa 24-34), CDR2 (aa 50-56) and
CDR3 (aa 89-98) of SEQ ID NO:2 or 4. The antibodysis preferably of IgGl type and therefore provides
Clg complement binding and induces CDC. The antibody is further characterized by the ability to bind
IgGFe receptor and to induce antibody dependent cellular cytotoxicity (ADCCMe antibody
according to the &scldA Y ReRsRsarshrrersmystasaeRim E RR bletiessivl #veliP&enograft
tumor models in compzirisonRiithahidle) weskedaNinbds Aind reduces tumor growth. The antibody
inhibits the binding of K kmtissw IKpht-dhdm KohphRiiy ¥t IDRIVE. prefey ik in abaut@n equal
manner for IGF-1 and Iﬁgcbkﬂg;ggi_@%o&tgggqg%:ergrvic_jes hybridoma cell lines which produce

such antagonistic monoclonal antibodiés as defined herein. The preferred hybridoma cell lines
according to the disclosure, <IGF-Il R> HUMAB Clone 18 (antibody 18) and <IGF-IR> HUMAB Clone
22 (antibody 22), e ratibrdyosipedfainbhy DElast heSahttniers/pre Wik ddagamisteresnabiddielkulturen
GmbH (DSMZ), &érimbnys CBILlifeeDepibsitios Nehdataatdepasiy AebiRy 0 UMARBSHone 18 DSM

ACC 2587 10.04,200%: 513 B iR (AR CIgns 27 BSMAGH @524,4%,652003 The antibodies

obtainable from said cell lines are preferred embodiments of the discClosure. The disclosure further
provides nucleic acids encoding such antibodies, expression vectors containing said nucleic acids,

and host cells for'tie PAEBMBIRSAYPHEIUCHSH of LSRN ENtpRsfgEbly 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 1GF-

IT to IGF-IR in vitro and in vivo, preferably in about an equal manner for IGF-I and IGF-
1L

The disclosure further provides hybridoma cell lines which produce such

antagonistic monoclonal antibodies as defined herein.

The preferred hybridoma cell lines according to the disclosure, <IGF-1R>
HUMARB Clone 18 (antibody 18) and <IGF-1R> HUMAB Clone 22 (antibody 22), were
deposited with Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
(DSMZ), Germany.

Cell line Deposition No. Date of deposit
<IGF-1R> HUMAB-Clone 18 DSM ACC 2587 10.04.2003
<IGF-1R> HUMAB-Clone 22 DSM ACC 2594 09.05.2003

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

disclosure.

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



. -6- The disclosure further provides methods for the recombinant production of such antibodies. The
disclosure further provides methods for treating cancer, comprising administering to a patient
diagnosed as having cancer (and therefore being in need of an antitumor therapy) an effective
amount of an antagonistic antibody against IGF-IR as defined herein. The antibody may be
administered alone, in a pharmaceutical compositiofi; or alternatively in combination with a cytotoxic
treatment such as radiotherapy or a cytotoxic agent or a prodrug thereof. The disclosure further

comprises the usgof g0, AIRofl s SIERSISIJor canger Leament andet e gpapfacture of a

pharmaceutical composition as defined herein. In" addition, the disclosure comprises a method for the

manufacture of aa’b‘l‘lbé’r‘?i?éceutical composition according to the disclosure. The disclosure further
comprises a pharmaceutical composition containing an antibody as defined herein with a

pharmaceuticallyrgffecteiameuntuertionaliv fagethaemdth a Bufferansior amadwaikypgful for the
formulation of anetli(po.dies for %harmace tical yrposes. The disclosure urtq)er providedc, #harmaceutical
one

compositions comﬁ??gfﬁtgergl R HRRiISOHENs p"ﬁsa}?ﬁgl %%?8%‘]&%%&&6%%’% cafrier i one™

embodiment, thedpfianeiaderizalagoriipgsiscimavay Yealhellivd i aanatice efamdnGiBdRies or kit. The
disclosure furthedefaprisesia Verdonsaiayningya beickiaiasidras defirediheseisharaapaiieaof

expressing said (GIEIGAGIC & RLKANRLCPr SHRNAYIP UoR Gell, TS, Aisplasies furtier,comprises a

prokaryotic or eukaryotic host cell compriSing a. vector as defined herein. The disclosure further
comprises a metFSPHST RS B SRR BB TeEA RIBHEHRLsATan antibody as defined herein,

characterized by expressing a nucleic acid as defined herein in a prokaryotic or eukaryotic host cell
and recovering sgitkanitiedyelfonnaaidnaiisel hke disclosuradustiier somepiserdbn dntibadyrobtainable

by such a recombinant &b egh mé iR HRGOSHIS FUFRE CRTIRISER UL AdRlithg sklggtion of an
antibody agamStzl%li:ti_on, the disclosure comprises a method for the manufacture of a pharmaceutical

composition according to the disclosure.

The disclosure further comprises a pharmaceutical composition containing an  antibody
as defined herein with a pharmaceutically effective amount, optionally together with a
buffer and/or an adjuvant useful for the formulation of antibodies  for pharmaceutical

purposes.

The disclosure further provides pharmaceutical compositions comprising such
antibodies in a pharmaceutically acceptable carrier. In one embodiment, the

pharmaceutical composition may be included in an article of manufacture or kit.

The disclosure further comprises a vector containing a nucleic acid as defined herein,

capable of expressing said nucleic acid in a prokaryotic or eukaryotic host cell.

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

vector as defined herein.

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

disclosure further comprises the antibody obtainable by such a recombinant method.



IR from a plurality of antibodies against IGF-IR characterized in that a cellular phosphorylation assay
using 3T3 cells providing 400,000 to 600,000 molecules IGF-IR per cell in a medium containing 0.5%
heat inactivated fetal calf serum (FCS) is performed with said antibodies and said antibody is selected
which shows no IGF-IR stimulating activity measured as PKB phosphorylation at a concentration of 10
gM when compared to such an assay without said antibody. Preferably the antibody has one or more
of the above mentioned additional properties. The disclosure further comprises a method for the
preparation of a phardisdeuticalrtbampasition charactetized inlsalectingnanrsuddoadyiagaarst IGF-IR
from a plurality ofmrr&@gd&eamwsw%ﬁﬁuz&&rf%m@g & Fafularphespherylation assayysing 31'3
cells providing 40%) % 0 10, € OO,OOSQ mg}lnec s | | -;Jé’ per CE:AI ig 3 Eneé(gwocon ainjng %ﬁ({/ heat
inactivated fetal Galf s%ru%%g&éi With 2573 antibodiey and selacting Sate antody Sl 'gmows no
IGF-IR stimu|atin@%cﬁ?)i‘t;}’}n%d%?ﬂ@ala@%ﬁm%é}éﬁhdmaﬂeﬁ’ftmaé@d%éﬁeleﬁ@#ﬁtf@%f E-SMisvhen
compared to suclrafrasshyitlithodtastiddietibotygidaotbmingssaiiantibboy byowmeandGifi@combinant
expression, recowgiitigatiaid R0tikpdyandcampirnghsaidoaHRod v WtiARhamacsttigglmcceptable
buffer and/or adjyyatt.. feiRERYMe.AMROdYMEs o0& 8@1%%@ ﬂ%@g@f@%‘* %%Qét'\f’ﬁgs LAdditional

properties. In a first aspe fth re is provided an antibody bi gto , charac erlzed]%y
comprising as coMphTeH AR RS AITAINNY PAgIBAtPBIERaving the following sequences: a) an
antibody heavy chain comprising as CDRs CDR 1 (aa 31-35), CRD2 (aa 50-66) and CDR3 (aa
99-107) of SEQ IDhN@istlosd; fpaieantinpdyelightreliaia campsigingaaaitiDRS.GIRRh@R8uEdaB84). CDR2
(aa 50-56) and CRR (A SAABLLLIRE X LR 2004003 285004 GERRG e S i Arovided the use

of an antibody as de mgd above fﬁ,;th m?nufacture ﬁf a pharmaceutical compositi n a third

. anti (j) 1€s agaist - %gell‘ ormin a.{:e ularll? OS hOI’y ation aﬁsa& SIn CCIlS .
aspect, there is provided a pharmaceutica comp%5| 10N contal mkf;_an antibody a iInéd above in a
Y

pharmaceutically ¥A%¥ERE QhEhto PG MRlaPeciCihiterrs prvteaediBrdeniakas frés <IGF-1 R>
HUMAB Clone 1&ie(DBMIACE 288 RpHndretGEARSWith Mid BiClen@22n(BEMIALC €id584pody
which shows no IGF-IR stimulating activity measured as PKB phosphorylation at a
concentration of 10 uM when compared to such an assay without said antibody,
producing said antibody by means of recombinant expression, recovering said antibody
and combining said antibody with a pharmaceutical acceptable buffer and/or adjuvant.

Preferably the antibody has one or more of the above mentioned additional properties.

In a first aspect, there is provided an antibody binding to IGF-IR, characterized by

comprising as complementarity determining regions (CDRs) having the following

sequences:

a) an antibody heavy chain comprising as CDRs CDR1 (aa 31-35), CRD2 (aa 50-66)
and CDR3 (aa 99-107) of SEQ ID NO: 1 or 3;

b) an antibody light chain comprising as CDRs CDR1 (aa 24-34), CDR2 (aa 50-56)
and CDR3 (aa 89-98) of SEQ ID NO: 2 or 4.

In a second aspect, there is provided the use of an antibody as defined above for the

manufacture of a pharmaceutical composition.

In a third aspect, there is provided a pharmaceutical composition containing an antibody

as defined above in a pharmaceutically effective amount.

In a fourth aspect, there is provided hybridoma cell lines <IGF-1R> HUMAB Clone 18
(DSM ACC 2587) and <IGF-1R> HUMAB Clone 22 (DSM ACC 2594).



7a In afifth aspect, there is provided a method for the manufacture of a pharmaceutical composition.
comprising a pharmaceutically effective amount of an antibody as defined above. In a sixth aspect,
there is provided a nucleic acid encoding an antibody binding to IGF- IR, comprising a.) an antibody

- heavy chain comprising as CDRs CDRI (aa 31-35), CDR2 (aa 50-66) and CDR3 (aa 99-107) of SEQ
ID NO:I or 3; h) afharfiftoespiigrbelkasroodptisimgtizs CDRs CDRh{ame 24 Beher@RRRi¢ah 50-56) and

CDRS (a2 89-98) gir S QR N Al . | BeERAN SRk 1GIS I RO Al S PEgsplgn vector

comprising nucleic acid as defined above, capable of expressing said nucleic acid in a prokaryotic or
eukaryotic host BV an eighth aspect, there is provided a prokaryotic or eukaryotic host cell
comprising the vector as defined above. In a ninth aspect, there is provided a method for the

production of a palyRRRUAEBIOEIAG R KrhiRANAIALIRAME RIS, ALIRF sl At ST 10 IGF-IR,
characterized by expressing a nucleic gud encoding a heavy cham and a Auclerc aélc?encodlng a light
chain as defined aBofR1PFiaifokaryotic or eukaryotic host cell and recovering said polypeptide from

said cell. In a tenth) aspestibbagieisiaNidesifia vsaaf BRAIRO A as-gefineskaboysfgsthe
manufacture of a megrilgaég?{rgt_ fo%g]?ot{}eagg}?(%ﬁﬁfl\%pﬁtiggt in need of antitumor therapy. In an

eleventh aspect, there isprovi &d the Use as defined a ove, characterized in that the antibody is
administered in cdmisinaridrodyitield chastosipagogtsaOiBefiRthéreds-of). £ DROtExISFadIotherapy.

Detailed Description gffe@v@rionding semiraqibedy’yencompasses 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 characteristic properties
according to the ifwerttoendirespetainiede 7 Iprovided an expression vector comprising nucleic acid as

defined above, capable of expressing said nucleic acid in a prokaryotic or eukaryotic
host cell. In an eighth aspect, there is provided a prokaryotic or eukaryotic host cell

comprising the vector as defined above.

In a ninth aspect, there is provided a method for the production of a polypeptide binding
to IGF-IR and inhibiting the binding of IGF-I and IGF-II to IGF-IR, characterized by
expressing a nucleic acid encoding a heavy chain and a nucleic acid encoding a light
chain as defined above in a prokaryotic or eukaryotic host cell and recovering said

polypeptide from said cell.

In a tenth aspect, there is provided the use of an antibody as defined above for the

manufacture of a medicament for the treatment of a patient in need of antitumor therapy.
In an eleventh aspect, there is provided the use as defined above, characterized in that
the antibody is administered in combination with a cytotoxic agent, a prodrug thereof or

a cytotoxic radiotherapy.

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

characteristic properties according to the invention are retained.



"Antibody fragments" comprise a portion of a full length antibody, generally at least the antigen
binding portion or the variable region thereof. Examples of antibody fragments include diabodies,
single-chain antibody molecules, immunotoxins, and ntispecific antibodies formed from antibody
fragments. In addition, antibody fragments comprise single chain polypeptides having the
characteristics of'anibodndingrmentsespentg abletion elssé tegbgatimdwigengrilly ehisirsohof a VL
chain binding to KafrediRbin@imetykieng: tbleattissseralentogstamiiacoV mtdhaivn fiagmsntunctional

antigen binding packea. %&Ggge%g@mm%ﬁnﬁoe%omféyu@efs'nmun&om binding, pLiGH;L and IGF-1T

to IGF-IR "Antibod %) m 0 comprise e are not able to provide
effector functlonsg % r B antlg g % N aglrﬁglﬁnaenrtlbg)%c?:o entsto(fﬁlg ifention after

being combined wnal%ﬁ}wwﬂbm@@ @aynédh%%&wasﬁsaﬁs@ aﬁﬁéq@mgmm%ﬁb%&ahﬂmbody or
"monoclonal antibechnlomgekitionitias Miechaheseiof retdr tbadnpraydaratoiGht Bhtipodyynhebecules of a
single amino add,K}ORROIIIBR LNy, WIEIREA o RUMan monoclonal antibody" refers to 10
antibodies displaying a'single binding specificity which have variable and constant regions derived
from human germline immunoglobulin sequences. In one embodiment, the human monoclonal
antibodies are produced by a hybridoma which includes a B cell obtained from a transgenic
non-human animal, e.g. a transgenic mouse, having a genome comprising a human heavy chain
transgene 15 and alight human chain transgene fused to an immortalized cell'. The term "chimeric
antibody' refers to a monoclonal antibody comprising a variable region, i.e., binding region, from one
source or species and at least a portion of a constant region derived from a different source or
species, usually prepared by recombinant DNA. techniques. Chimeric antibodies comprising a 20
marine variable region and a human constant region are especially preferred. Such murine/human
chimeric antibodies are the product of expressed immunoglobulin genes comprising DNA segments
encoding murine immunoglobulin variable




regions and DNA segments encoding human immunoglobuiin constant regions. Other forms of
"chimeric antibodies" encompassed by the present invention are 25 those in which the class or
subclass has been modified or changed from that of the original antibody. Such "chimeric" antibodies
are also referred to as "class-switched antibodies.” Methods for producing chimeric antibodies involve
conventional recombinant DNA and gene transfectiontechnioues now well known in the art. See, e.g.,
Morrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 %I984) 6851-6855; US 30 Patent Nos. 5,202,238
and. 5,204,244. The term "humanized antibody" refers to antibodies in which the framework or

"compiementarifydalerTining egiens; (CRR)havebesnmedifiedde sapprisertheiEDR of an

immunogiobulin,of,differen C ifici& 5 60 ~ijto that of the parent irmmunoglobulin. In a
preferred embo |fr:nbemn§%gr?:f§§r$§ &%é?s gra{#g)?%?\to' the framework region of a human antibody to

prepare the "humanized antibody." See, e.g., Riechmarm, L., et al., Nature 332 (1988) 323-327; and
Neuberger, M.S'Aettigody, it 3 pls¢1985)1268 270 . fRgricuiampisheferred2@DRE abdrreespond to those

representing SegHRAEESHFREAIRIZNG M ANEHTH Bt ahevaibonthimeriband bifiunstional
antibodies. The Jeimaihymanianipady.asdisediigleins Bieadadiodnslids.anthagies having
variable and constant regions %ﬁrlved from human germline 10 irmmunoglobuliu sequences. The
variable heavy SRafRR B%Ei‘é’r% y derived from germline sequence DP-50 (GenBank 106618) and the
variable light chain is preferably derived from germline sequence L6 (GenBank X01668). The

constant: regiomsetdhesanitindyase consiarit setionsoafdadmanitedldympotuat! regieds can be

allotypic and arg,deserioed BY, £-5rep8RRSAN S anBBI N Ynoledute Upeic IS 13,2548 (2000)
214-218 and the databases r fer%gggld ﬂ]@t‘&'l{l and,,gre useful as Ilogglhastl e d@gop%rtle%of induction of
- ADCC and preféfABRPEDE aecordRg o e ivention are reamed “Th& e *recombinant human

antibody9 as useatiredim disnliengaditgin SladearrraHan YRiBobEs TREED8nsrepRiart expressed,
created or isolatedibysretaivhinémtn  human  germline immunoglobulin sequences. In omne

embodiment, the human monoclonal antibodies are produced by a hybridoma
~which includes a B cell obtained from a transgenic non-human animal, eg. a
transgenic mouse, having 2 genome comprising a human heavy chain transgene

15 and 2 light human chain transgene fused to an immortalized cell. |

The term “chimeric antibody" refers to a monocdlonal antibody comprising -a
variable region, i.e., binding region, from one source or species and at least a
portion of a constant region derived from a different source or species, usually
prepared by recombinant DINA techmiques. Chimeric antibodies comprising a
20 murine variable region and a human constant region are especially preferred. Such
murine/human chimeric antibodies are the product of expressed immunoglobulin
- genes comprising DNA segments encoding murine immunoglobulin variable
regions and DNA segments encoding human ‘immunoglobuﬁn constant regions.
Other forms of "chimeric antibodies" encompassed by the present invention are
25 those in which the class or subclass has been modified or changed from that of the
* original antibody. Such “chimeric" antibodies are also referred to as "class-switched
antibodies.” Methods for producing chimeric antibodies involve conventional
' recombinant DNA and gene transfection techniques now well known in the art.
See, e.g., Morrison, S.L., et al,, Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855; US

30 Patent Nos. 5,202,238 and 5,204,244

The term "humanized antibody" refers to antibodies in which the framework or

"complementarity determining regions" (CDR) have been modified to comprise the



20 means, such as antibodies isolated from a host cell such. as an SP2-0, NSO or CT10 cell or from
an animal (e.g. a mouse) that is transgenic for human immunoglobulin genes or antibodies expressed
using a recombinant expression vector transfected into a host cell. Such recombinant human
antibodies have variable and. constant.. regions derived from human germline immunoglobulin 25
sequences in a rearranged form. The recombinant human antibodies according to the invention have
been subjected to in vivo somatic hypermutation. Thus, the amino acid sequences of the VH and VI,
regions of the recombinant antibodies are sequences that, while derived from and related to human

germinne VH and VL sequences, may not natyrally exist within the human antipody germline

repertoire 30 in%.Oﬁé‘hé’é’&lﬁé%}ﬁ?mﬁ}n{?ﬁrﬁé%?%t@%%ﬁrﬁ%’om ?ﬁﬁléﬁ?‘fﬁgtotqé%‘ﬁ I%fvgv‘?fﬁ an affinity of

about 10" to 10" pevbelitkDinpgkfertiblyod atberaberd edingo-M mpont k& teingraird éidacid

molecule”, as usedhereirods intendethttinclhde: Db tnplepulesianthizhbhiredlestlesyA nucleic acid

molecule may be. single;Sirandad o  doublgatianded by refesahiv,ia dayblesirandedi DNA. The
olve

"constant domains” aré not inv directl bindjng the ntlké(_?%ﬁ? an 5 an igen Q{Jt are involved in
the effector fundion & ABEE: Yol Iéﬁ?eﬁq/allﬁ%ﬁ%ﬂﬂa %{op te%fff & CORSHARE domain Of an antibody
according to theripvesstihgsefagrseigGlagpeing hraarsissatanp HeniRing Havifl ke Whracteristics
are described inbiglgtaildamliGabatirt.at, Sequences of Proteins of Immunological Interest, 5th Ed,
Public Health Service; National Institutes of Health, Bethesda, MD. (1991), and by 10 Bruggemann,

51557, Exarm s AR SEBTD NOSE 18 Gt UM S0 Loriant domains
are the constantdvinssibife anfibaRSBbafRBBRS frol e hyBrdont Bl ifsseiyosited with
DSMZ fao this - inventiossldhdiceagtantaoiiia vsriradub¢avih ehimveistipreforaiddecontpiernent 15
binding. ADCC gpagd,apiionaihe PG rre providadiby thescombination efiaiiaiierantgonstant
domains. preferably derived from germline sequence L6 (GenBank X01668). 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,, Nudéic Acids

15 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 heréin, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant
20 means, such as antibodies isolated from a host.cell such as an SP2-0, NSO or CHO
el or from an animal (e.g. a mouse) that is transgenic for human
immunoglobulin genes -or antibodies expressed using‘a_rec‘ombinant expression
vector transfected into a host cell. . Such recombinant human antibodies have
variable and constant regidns. derived from human germline immunoglobulin
25 sequences ina rearranged form. The recombinant human antibodies according to
the invention have been subjected to in vivo somatic hypermutation. Thus, the
amino acid sequences of the VH and VL regions of the recombinant antibodies are
sequences that, while derived froin and related to human germline VH and VL
sequences, may not naturally exist within the human antibody germline repertoire
30 in vivo. |

As used herein, " binding" refers to antibody binding to IGE-IR with an affinity of
about 107 to 107 M (Kp), preferably of about 10 t0 10° M.



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 20 variable human light. and heavy chains have the same
general structure and each domain comprises four framework (FR) regions whose sequences are
widely conserved, connected by three "hypervariable regions” (or complementarity determining
regions, CDRs). The framework regions adopt a (31¢heet conformation and the CDRs may form loops
connecting the (I-sheet structure. The CDRs in each 25 chain are held in their three-dimensional

structure by the ameyork eglons And, forfogefes W&Q@%@B@ﬁi&@%t%ﬁmﬁmmm the antigen
binding site. Thée an%rbodylh

a|n CDR3 re ns pla artl important role in the
binding specificf&Ae~Bf t]ﬁ}gg Bﬂ%é AcBBfH RS lﬁ c&)%g OX %/rép ﬁErowde a fu ther
object of the invémtida BTtk hetmsinyiderydritble veaisnd @ﬁ‘éntlgen blndlng portion of an antibody"
when used herein refer to the amino acid residues of an antibody which are responsible for

antigen binding-Lhe RenalIahIeeaoGerRRRS aming, %‘do{@ék?&l%.%fméhﬁ samplementarity
determining regions" o é?.‘) Framew "FR" 811? are "tho Se var bIe dn ain regions
|ne

other than the h?’b%g%r}%‘élér?e‘@"élﬁv'ﬁdeﬁd % Cﬁ%récijhn feﬁ%réj the Tig tan heavy chains
of an antibody eomERsd %WWSWWQE%QW%CF@%@QQW?@EW '#P3, CDR3, and
- FR4. ESpeC|a||y1@|%y%@fm@aaﬁ&ws€hﬁlﬂdmﬁiﬁsm@mrg\ﬂmﬁkbemmmgsm@sﬂfsqubaﬁngen binding.

CfDPR and FRf fle%ocaﬁ Sﬁr@tﬁe% géémgft@ﬁ%@ﬁ;amﬁégngmgu@ﬂ pfcabatetil, fieqTinces
(6) roteins of Immuno g ntere IC | ealt
" Bethesda, MD. 1% Oﬁcryﬁ&%rgg d% HR %1 s %r ngﬁt gLy

SHG A° ervarla fe oo etem"b ding to

“IGF-Wastused h@%@é@i@ﬁh@blﬂdlhg%th@%ﬁﬁtl%& 71@?@@?&%%‘%%}% &84y, preferably
in a binding assaydmydishziheantibomss N6LHN tBraspliace andbim FERIDGRIR 18 faeasured by
Surface PlasmonyResqnance,(SERY-Bindingmeansabindirgmffinis{k)abias M drdess,
antibodies obtainable from the hybridoma cell lines deposited with DSMZ for this
invention. The constant domains useful in the invention provide complement
15 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
20 variable human light and heavy chains have the same general structure and each
domain comprises four framework (FR) regions whose sequences are widely
conserved, - connected by three “hypervariable regions” (or complementarity'
- determining regions, CDRs). The framework regions adopt a B-sheet conformation
and the CDRs may form loops connecting the B-sheet structure. The CDRs i each
- 25 chain are held in their three-dimensional structure by the framework regions and
» form together with the CDRs from the other chain the antigen binding site. The
antibody heavy and light chain CDR3 regions play a partficularly important rolein
the binding spec:tﬁc:it‘;'/afﬁmty of the antibodies according to the invention and -
- therefore provxde a further object of the invention.

30 The terms "hypervariable region" or "antigen-binding portion of an antibody” when
used herein refer to the amino acid residues of an antibody which are responsible
for antigen-binding. The hypervariable region comprises amino acid residues from

n i 1
the “complementarity determining regions” or "CDRs". "Framework” or "FR



preferably 10-'s to 10™ M. Binding to IGF-IR can be investigated by a BLkcore assay (Phannacia
Biosensor AB, 15 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), Icd (dissociation
constant), and KO (kdlka). The antibodies according to the invention show a KD of 10°'1 M or less. The
binding of IGF-1 and IGF-II to IGF-1R is also inhibited by the antibodies 20 according to the invention.
The inhibition is measured as IC50 in an assay for jhinding of IGF-I/IGF-II to IGF-IR on tumor cells-
Such an assay is described. in Example 7. In such an assay, the amount of ra.diolabeled IGF-I or IGF
-11 or IGF-IR binding fragments thereof bound to the IGF-IR provided at the syrface of said tumor
cells (e.g. HT29)cEane a5t BasVITRB R & PR NAEREESIREPEOh éﬂtFB?ié}@%?’”ésaL{?#e%ﬁ’t%‘ody. The IC50
values of the antibidgdies.ateatin fiodheThuefiiontor ikt bidding'ofd@Ey ahan@rRiRadp IGF-IR are
no more than 2 plykand. kg a0 OHE niEH0 walussdars binding el |GE: IBR) IRAGHIR,is about 1:3 to
3:1. 1C50 values aie measures. as pyerapgenmedianyalues platlcastiiee paepandent
measurements. “Single’l Bo ya?ﬁes maybe out of'the scope. 30 The term "inhibitin 5he binding of
IGF-1 and IGF-IIttrrasemindings S Reraht Reierions %ﬁ%i‘ﬁ%ﬁ@lﬂf Bfﬁ%ﬁ?fﬁ‘%ﬁfg%ﬁ%g%e &d IGF-I or
IGF-II to IGF IR ¢usititedi KbBaortthe SenfapeeobEHERG A PEEHaTBoBgjcldmseean S Bh in vitro assay.
~ Inhibiting means A iGita¥alue 92 WM Qtdomearsthe fetmithGBetR-eplassiiguslishdéfers to such

cells which are erexpr ssi@[% IGEﬁgégR%Qggﬁéq ?\)?Qut at least 20,000 receptors/cell. Such cells are,
for example, 5 %{r%sgrrcséﬁ fhes such 48 NCI H32(2) or HT29, or a cell line (e.g. 3T3 ATCC CRL1658)

overexpressing IGF-IR after transfecdon with an expression vector for IGF-IR. The amount of
receptors per celllis frwaSbirstingdediaibRio:s asfssinmernatbeimngoshs 988YA469-1375. The
‘term "inhipiting al3GRIR phespherdatienprdtersiydncethdiay 18apHosphonatientdedaysusing 3T3
- cells providing 499&91g0t50 £Q0,600 ’Bﬁ%ﬁ!&ﬁl{@& IGE-IR is measured by Surface Plasmon

o Resonance (SPR). Binding means a binding affinity (Kp) of 1_0'8 M or less,
 preferably 107 t0 10° M. |

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

19 M or less.

invention show a Kp of 10
“The binding of IGE-I and IGE-II to IGR-IR is also inhibited by the antibodies
20 ‘ according to the invention. The inhibition is measured as ICsg in an aséaj? for

binding of IGE-I/IGE-II to IGE-IR on tumor cells. Such an assay is described in
* FExample 7. In such an assay, the amount of radiolabeled IGF-I or IGE-II or IGE-IR
biilding fragments thereof vbou'nd to the IGE-IR provided at the surface of said
tumor cells (eg. HT29) is meésured without and with increasing concentrations.of
25 the antibody. The ICs; values of the antibodies according to the invention for the
binding of IGE-I and IGF-I to IGE-IR are no more than 2 nM and the ratio of the
 ICsp values for binding of IGF-I/IGF-1I to IGF-IR is about 1:3 to 3:1. 1Cs values are
- measured as average or median values of at Jeast three independ‘enf measurements.

Single ICsq values may be out of the scope.

30 The term "inhibiting the binding of IGF-I and IGE-II to IGF-IR" as used herein
refers to inhibiting the binding of 1'% Jabeled IGE-I or IGE-TI to IGE-IR presented



IR per cell in a medium containing 0.5% heat inactivated fetal calf serum (FCS) when compared to
such an assay without said antibody. Phosphorylation is detected by Western blotting using an
antibody specific for tyrosine- phosphorylated proteins- Such an assay is described in Example 11.
Heat 15 inactivation of FCS is performed by short term heating to 56 C for inactivation of the
complement system. The term "inhabiting of PKB phosphorylation” refers to a cellular phosphorylation
assay using 3T3 cells providing 400,000 to 600,002 molecules IGF-IR per cell in a medium containing
0.5% heat inactivated fetal calf serum (FCS) when compared to 20 such an assay without said

antibody. Phosphgrylation is t € lottin sing&p antibody spegific; far PKB
phosphoylated 4t ﬁﬂgoa&?@{géﬁ%g msvg@s%?&%\%ys No. P31749): S&ih an asgay is described
in Example It. ThratepmlGntitod t'éellular cytotoxicity (ADCC)" refers to lysis of human

‘tumor target cells by an antibody according to the invention in the presence 25 of effector cells. ADCC
is meﬁsured phrﬁfer@gm %@_@#r%%@@@prg@g@@hgﬁl&igl Rﬂ%xprﬁssmgreqﬂﬁmﬁg. an antibfodé/
according to the jnvention in the, presence cto r isqlat C or purifie
effector (?ells frg#étﬁ?f/e B8Rt ﬁ%u}n%tz%ﬁ%%%ér%l\ﬁg%ggﬁéli%gg% 1%%%%% (ti)(l)zEl g%f%%ly indupces ata
concentation orEEE s retysrstica YehtRPato9s %%ré’roﬁﬁéﬁt%eo?%%&%% alﬁer 24 hours. if
A1DCC is found. s snorerprpnasingsGEIR hittratraiskatontiveth areemurssitentssipebrmed at 4 h.
The assay is paggrmeshpreissabboritbsbemer Bu inbelegédraaoedilg antameasypeent of

specifically rele e}%@ r g,ﬁ%g%{ 73 include the incubation of the tumor target cells with
effector cells buglI?Wl Olbtc‘ihé;h;gﬁﬁ ody. %e term "complement-dependent cytotoxicity (CDC)" refers to

lysis of human tumor target cells by the antibody according to the invention in the presence of 5
complement CDiGds taeas\iedibrégrabfy BERHE tradererEp e patiion ©f I6FMWhressing cells

- with an ﬁptibOdb@&%@iﬂ&@ﬂ&@dﬁﬁﬁﬁ@@Tﬂt&ﬁﬁp@t@ﬁﬁﬂ@@ﬁ@ﬁO@Ompﬂ@@ﬁ@ﬁtm@]@@l@ folnd if the
antibody induce&a%g. Ssik CmthE%Ei@i!&x%f éo%%%g 0.5% heat inactivated fetal calf serum (BCS)
when compared to such -an assay without said antibody. Phosphorylation is
" detected by Western Dblotting using an antibody specific for tyrosine-
phosphorylated proteins. Such an assay: is descxibed. in Example 11. Heat
15 ipactivation of FCS is performed by short term heating to 56° C for inactivation of

the complement system.

The term “inhibiting of PKB phosphorylation” refers to a cellular phosphofylation

assay using 3T3 cells providing 400,000 to '600,0_00 molecules IGE-IR per cell in a

“medium containing 0.5% heat inactivated fetal calf serum (FCS) when compared to

20 such an assayv without said antibody. Phosphorylation is detected by Western

' * blotting using an antibody specific for PKB phosphoylated at serine 473 of PKB’
(Akt 1, Swiss Prot Acc. No. P31749). Such an assay is described in Example 11.

- The term "antibody-dependent cellular cytotoxicity (ADCC)" refers to Tysis of
:  human tumor target cells by an antibody according to the invention in the presence
‘ 25 . 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 a
concentration. of 100 nM the lysis (cell death) of 20% or more of the tumor cells
- 30 after 24 hours. If ADCC is found to be more pronounced at 4 h than at 24 b, then
‘ measurement is performed at 4 h. The assay is performed preferably with *'Croor Bu

labeled tumor cells and measurement of specifically released 'Cr or Bu. Controls



the lysis (cell death) of 20%io or more of the tumor cells after 4 hours. The assay is performed
preferably with 51Gr or Eu labeled tumor cells and measurement of 10 released 510r or Eu. Controls
include the incubation of the tumor target cells with complement but without the antibody. The term
"complete inhibition-ofIGF-1 mediated signal transduction” refers to the inhibition of IGF-I-mediated
phosphoryiation of IGF-IR For such an assay; IGF-IR expressing cells, preferably H322M cells, are
stimulated. with IGF-I and treated with 15 an antibady according to the invention (an antibody
concentration .of 5 nM or higher is useful) Subsequently, an SDS PAGE is performed. and

phosphonaton o \GE.I% i eesured Y estsrn DY gk i Sn gy gpectc for
| 0

phosphoryla.te mp {8 fnibition of t S|gnal transduction is found if on the Western blot
visibly no band@&Pbéydetected which refers to phosphorylated 20 IGF-IR. The antibodies according

to the invention show a binding to the same epitope of IGF-IR as antibody 18 or are inhibited in
| Emdmg to IGF-13,due 1o S&@H@Q&B@ﬁ@%ﬁeﬂe@@%P%&Yc&ﬁt[bﬂﬂ&ﬂ&ef:@mdmgrmmlﬁlhafnmn be de(tje(;]ted
y an SPR assa usm |mm I ze antihody 18 and IG X t nM and the
25 antibody to be QheCtEd &Fa g&ncentrﬁ?o%? 100 rgnl\ﬁ i léglei%@r%%%%%r@og C}é%%&@ ég)ore shows
that the &ntibodscEepisetats Whi- Armsotyetar Serht "&h&%&fﬁ&&ﬁeﬂ&“ EPFSRRER m?Fﬁe same manner
by using antibodR 2pasangimdhoiized antiibothacahéingrin tepimsatipacaribansreteth teterminant
capable of speciig, E?Hé!ﬂg torsn ;ansibeoy tEpitepesiysualiecansistni-ohemioalfyiactive surface
groupings of 30’(@ AL Qh o@%@o 0?%%605%9%& %Qﬁ@%@@@oﬂ?y@ﬁé have specific three

dimensional strucfu?rsfs aracteristics, asy ell as sp ;{i{é d(igzilrrge ckéﬁractgrlstlcs Con or@atlonal and
nonconformaﬂoﬁ’éﬁ@ﬁi’?@ éér%ff"éaa}g d%intth & fdifigto &16rmer but not the latter is

lost in tHe presend: aturiig @mm{anihéﬁéhﬁb@ﬂ#@%@é’c@?&?ﬁd‘%@?ﬁ@ﬁg\%%mlude in

addition, such apghggisshavingitkenseesaiitedequence modifications”, nucleotide and amino acid
sequence -

" The term "complete inhibition of IGF-I mediated signal transduction” refers to the
_inhibition of IGE-I-mediated phosphorylation of IGF-IR. For such an assay, IGE-IR
expressing cells, preferably H322M cells, are. stimulated with JGE-I and treated with
15 an antibody according to the invention (an antibody concentration of 5aM or
higher is useful). Subsequently, an SDS PAGE is performed and phosphorylatlon of
IGE-IR is measured by Western blotting analysis with an antibody specific for
‘phosphorylated tyrosine. Complete inhibition of the signal transduction is found if
‘on the Western blot visibly no band can be detected which refers to phosphorylated

20 - IGRIR.

»The antibodies accorcimcr to the invention show a binding to the same epitope of
IGE-IR a5 antibody 18 or are inhibited in binding to IGF-IR due to steric hindrance -
of binding by antibody 18. Binding inhibition can be detected by an SPR assay
- using immobilized antibody 18 and IGF-IR ata concentration of 20-50 nM and the
25 ant:{body to be detected at a concentration of 100 oM. A signal reduction of 50% or”
more shows that the antibody compe_tes with antibody 18. Such an assay can be

,performed in the same manner by using antibody 22 as an immobilized antibody.

‘The term "epitope” means a protein determinant capable of specific binding to an
antibody. Epitopes usually consist of chemically active surface groupings of
30 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 noenconformational epitopes are distinguished in that the



5 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 which the amino acid residue is replaced with an amino add residue
having a 10 similar side chain. Families of amino acid residues having similar side chains have been
defined in the art These families 'include amino adgg with basic side chains (e.g., lysine, arginine,
histidine), acidic side chains (e.g., aspartic acid, glutamic add), uncharged polar side chains (e.g.
glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine, tryptophaa), nonpolar side chains
(e.g., alanine, 15nditigeoldbeifismicolbutcing, Brolladcpiemfaianihe; FrSHRGN e BEtEBfanched side
chains (e.g., thiggning, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan., histidine). Thus, a predicted nonessential amino acid residue in a human anti-IGF-IR

antibody can be preferably replaced with another amino acid residye. from the same side chain family.
20 Amino acid gﬁﬁs ' SRR POy Sd%ﬂ%lﬁ%%%%%s%aas% ﬁﬁbﬁur%of&%gr modeling as

described by Risahingdionneretinaaaes3210G88) 525 30 7ekeddotRb AR GIAE SERCRatl. Acad.
Sci. USA 86 (1989102351 0083k lacanpteffiste dresbo dimentef theniivvedtidnriberatith odies according

to the inventionare flﬁ%*%%ﬁ%%@&ﬁ%i%sdt@y SRERINOKe Rk hesharasieristicsrsalestedy25 from the
|

group selected rom. the ding parameters Ica, lcd and K0, hinding to e epi  to which
antibodies 18 aﬁ?ﬁﬁﬁ&%’@‘l’@&“\(}%é‘% oerf?ﬁthl%ll%ﬁso Q%m in e%oﬁé%%?a%% ?éiﬁ):%% IGF-IR on
‘tumor cells, andrtiedis@do malagsroks- i%ﬁ@ﬁ%’%ﬁé@ﬂﬁoﬁﬂéﬂéﬁ%%ﬁ@ﬁﬂﬁlﬂ tifididtion of IGF-1in
tumor cells. Inhigiian vkphesphandatisidwf ISFRdehdsto theaimbibitiold atpesplavsation 30 of
downstrgam eleflents suchias PKl3,ihe downsteaulationierd Ghvik tumaideellsirandybe influence
on the three-dimensional growth of t r cells in vitro, The_antibodl | bly
~ characterized b ﬁ‘?&i%ﬁ%%g%ﬂc%ll% ﬁreg;ir?%r‘cie %ﬁfgﬁsn{ﬁ%%%/%%%yg%gzﬁg %ggggs%%égctivity for
other species. _18g., lysine, arginine, histidine), acidic side’ chains utamic

e.g., aspartic acid,
acid), uncharged polar side chains (e.g. glycine, asparagine, glutamine, serine,
threonine, tyrosine, cysteine, tryptophan), nonpolar side chains (e.g., alanine,
15 . valine, leucine, isoleucine, proline, phenylalanine, methionine), betawbrapched side .
" chains (e.g.; threonine, Valiﬁe, isoleucine) and aromatic side chains (e.g., tyrosine,
phenylalanine, tryptophan, histidine).- Thus, a predicted nonessential amino acid
residue in 2 human anti-IGR-IR antibody can be preferably replaced with another

amino acid residue from the same side chain family.

20 Amino acd substitutions can be performed by mutagenesis based upon mole;ular
modeling as described by Riechmann, L., et al., Nature 332 (1988) 323-327 and
Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989)10029-10033.

In a .prefeﬁed embodiment of the invention, the antibodies according to the
- invention are further characterized by one or more of the characteristics selected
25  from the group selected from the binding parameters ka, kd and Kp, binding to the
same epitope to which anﬁbodies‘ 18 and 22 bind; the ICg values for mhibition of
binding of IGE-I and IGE-II to IGF-IR on tumor cells, and the 1Cs, values for
inhibiﬁéin of phosphorylation of IGE-IR upon stimulation of IGE-I in tumor cells.
Inhibition of phosphorylation of IGE-IR leads to the inhibition of phosphorylation
30 of downstream elements such as PKB, the dowu—regulaﬁdn of IGE-IR in fumor -
cells, and the influence on the three-dimensional growth of tumor cells in vitre.
The antibodies are further preferably characterized by their pharmacolinetic and

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



The antibodies according to the invention inhibit IGF-IR phosphorylation of tyrosine and preferably
also PKS3 phosphoryiation of tyrosine to a similar extent The antibodies according to the invention
preferably downregulate the IGF-IR protein level in tumor cells and in tumors, e g. xenograft tumors. 5
The antibodies according to the invention inhibit preferably the three-dimensional growth of tumor cell
s in a colony formation assay as well as proliferation of IGF-IR expressing cells (e g_ NIH 3T3 cells).
The antibodies according to the invention preferably do not inhibit binding of insulin to insulin receptor
in a binding competition assay on insulin receptor 10 overexpressing 3T3 cells using the antibody in a
concentration of 200 nmolli. The antibodies according to the invention are preferably praduced by

recombinant midngnErdici &NerIERG o viftfe P YETHIOR iH-B 'stits OF tRBURPSHEAESMHise protein
expression in prakahyeticd andereblvalyo REBels whibsitseqfentdsolionsohihecdamibody polypeptide
and usually purification to a. pharmaceutically. acceptable 15 purity. For the protein expression,

nucteic acids egcoding ight and hegwy ghajns:gr. [RIMENishsreat Al spred nigrenpression
vectors by standard methods. EXxpression Is performed’in appropriate prokaryotic or eukaryotic host
cells 1$ce CHOOSMS, IRFSEPCEMROSEF I LU LR 208 BSOS BEI, yeast, or E_coli cells, and
the antibody is recovered from the cells (supernatant or cells after lysis). 20 Recombinant production

of an_tibcgdiés is yigll-kRpwndntierstateo tibenaehand idiaser hedriblyekaniple; dnthesteview articles of
Makrides, S.C...Erelein Fupl, Pl il HO90 1836802, GlssGrPan halcRinl Bk EaPIPLI. 8 (1996)
271-282; Kaufrfian, R.J., EBIO'[EC nal. ]]? (2000) 151-161; Werner, R.G., Drug Res. 48
(1998).870-880??@*%%?‘?&6&%%%%@. resent in whole cells, in a cell lysatc, or in a partially
purified or substantially pure form. Purification is performed in order to eliminate other cellular

components or gihergaptaminantsded tother eetutirmnpeitiablyids oppiotdiisbndstardard.
techniques, inclyglipg ARlINGIBDIsIment. Sish R0l Ba W Taloa 3abpagarose gel_
electrophoresis, and. others W%“ C%ﬁ . . . . , '

1 overexpressing 313 cells using the antibody in a concentration o£ 200 nmol/l.

The antibodies according to the invention are preferably produced by recombinant
" means. Such methods are widely known in the state of the art and comprise protein-
.’e}mression in prokaryotic and.veukaryotic.ceﬁs with subsequent isolation of the
antibody polypeptide and usually purification to a pharmaceutically acceptable .
15 purity. For the protein expression, nudeic acids encoding light and heavy chains or
fragments thereof are inserted into expression vectors by standard” methods.
"E.Xpression is performed in appropriate prokaryotic or eukaryotic host cells like
CHO cells, NSO cells, SP2/0 cells, HEK293 cells, COS cells, yeast, or E.coli cells, and
the antibody is recovered from the cells (supernatant or-cells after Iysis).

20 - Recombinant production of antibodies is well-known in the state of the art and

described, for example, in the review articles of Makrides, 8.C., Protein Expr. Purif,

17 (1999) 183-202; Geisse, S., et al., Protein Expr. Punﬁ 8 (1996) 271-282;

© Kaufman, RJ., Mol. Biotechnol. 16 (2000) 151-161; Werner, R.G., Drug Res. 48
(1998) 870-880. :

25 The antibodies may be present in whole cells, in a cell Iysate, or in a partially
purified or substantially pure form. Purification is performed in order to eliminate
other cellular components or other contaminants, e.g. other cellular nucleic acids
or proteins, by standard techniques, including alkaline/SDS treatment, CsCl

banding, column chromatography, agarose gel electrophoresis, and others . well



known. in the art. See Ausubel, F., et at, ed. Current Protocols in Molecular Biology, Greene
Publishing and Wiley Interscience, New York (1987). Expression in NSO cells is described by, e.g.,
Barnes, LM., et at, Cytotechnology 32 (2000) 109-123; and Barnes, L.M., et at, Biotech. Bioeng. 73
(2001) 261-270. 5 Transient expression is described by, e.g., Durocher, Y., et at, Nuci. Acids. Res. 30
(2002) E9. Cloning of variable domains is described by Orlandi, R, et at, Proc. Natl. Acad: Sci. USA
86 (1989) 3833-3837,; Garter, P., et at, Proc. Nail. Agad. Sci. USA 89 (1992) 4285-4289; and
Norderhaug, L., et at, J. Immunot Methods 204 (1997) 77-87. A preferred transient expression system
(HEK 293) is descrlbed by 10 Schlaeger, E.-J., and. Christensen, K., in %/totechnology 30 (1999)

71-83 and by SErMEgerte . Sis ﬁ*“Fh‘hﬁluﬁoFtﬁ‘reﬁﬁjogél?Qﬁt(%%%ﬁoi@f HHPAIREDI sequences
that are suitableGorepediaiisbies A folr Wilaniptersmoladéawpforhdiei§ Optionally an o*perator sequence,
and a ribosome binding site. Eukaryotic cells are known to utilize promoters, enhancers and

polyadenylatron 15 sr nalle]r Ieﬂ% ScnoeBeDrany,h@légIgesvﬂlﬁp gtlap gegﬂﬁ)o% netional

relationship Wlth not er nucleic acid sequence: TFor ¢ example, D resequen e or secretory

leader is operablydfiRetP ol BN AN BEEshy &e%détlfa%t’lsB&ﬁ?Ess%aeﬁg pr(gfg% eff? tt{participates in
the secretion of Trerpalypepticiomiprsmuoter by 20zeiParsdeis bperablyitketriés afeodiAg sequence if
it affects the tranggipfien. mmgsaﬂu@mge abasihosomedineingysivelis diprrablylinkeskto a coding
sequence f itis pagiianed o8 @ aaliafatansiation, Generall,y opfa@qwrnm geans that the
DNA sequences bel ed are contiguous, an nt e case ecretor %ltrguous and.
in reading frame™l %\,g% A% Ao RE 8“§e125"‘60 1i S&ﬂ?‘ﬂﬂi omphshed by
ligation at conveﬁ@%)ré%t&'btr@mmf@gedf@@hrglt@@ww W@mtég%rﬁ?féti’é ﬁﬁﬁ’r‘i’@él@otlde adaptors
- or linkersre ussexitgacEMHance Gltheanvemtiphakpracibadoey. soNmEoNal ditinaties are suitably
‘separated from thg cullyre mediyr, by GANYROHGAR) NY1y4pegivbysy purification procedures such as,

for example, 30 proteln A-Sepharose, hydroxylapatite chromatography gel electrophoresis, dialysis,

The control sequences that are suitable for prokaryotes, for example, include a
_promoter, opﬁonaﬂy an operator sequence, and a ribosome binding. site.-
~ Bukaryotic cells are known to utilize promoters, enhancers and polyadenylanon

15 'bsxgnals

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 pqupépﬁde if it is expressed as a

- preprotein that participates in the secretion of the polypeptide; a promoter or

20 -enbancer is operably linked to a coding sequence if it affects the transcription of the
séquencé; ot 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

25 contiguous. Linking is accomplished by ligation at converient restridion sites. If
such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practice. ' |

‘The monodlonal antibodies are suitably separated from the culture medium by
conventional immunoglobulin purification procedures such as, for example,
30 protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis,
~or affinity chromatography. DNA and RNA encoding the monodlonal antibodies is

readily isolated and sequenced using conventional procedures. The hybridoma cells



or affinity chromatography. DNA and RNA encoding the monoclonal antibodies is readily isolated and
sequenced using conventional procedures. The hybridoma cells - 17 can serve as a source of such
DNA and RNA. Once isolated, the DNA may be 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 5 antibodies in
the host cells. Amino acid sequence variants of human IGF-IR antibody are prepared by introducing
appropriate nucleotide changes into the antibody DNA, or by peptide synthesis Such. modifications

can be performed, however, only in a very limited range, e.g. as de For xample the
modifications doABts&Her thé f@%b’b%ﬁ‘l‘éhti%ﬁéd%ﬁﬂgg Faf:st At Cstgsagh G isotype and

epitope binding iiat tatain impronesstie wd@t@ﬁth@h@@@ﬁhbmﬁﬁ@ifﬁé@ddﬁ%hﬁ%fém %‘Fébﬁi*ty or facilitate
the purification. Apycysteingfesidiee Agiinvolvgeiimaintaitiag doe propeicanformation of the

ant-IGF-IR antioody alagmay s, sYosityeg, ARNSIRNWHLSATN-ORIGE HiEndidative
e dn

stability of the molecu pre berrant crossiinking. Conversely, cysteine bond(s) may be
added to the ant%&i?@éeﬁﬁb%?@cﬁécé’{ﬁbmty (particularly where the antibody is an antibody fragment
such as an Fv fragment). Another type of amino acid variant of the antibody alters the original
glycosylation paigief b antibeshs By-akiering isumeaniCRERIngithedyr morprepatychydrate 20

moieties found in the, ”q%’ f’%% &E%ﬁﬁ@&@@&% %%%Bécgﬁﬁ@é&nxﬁﬁﬁswegr%@@ present in
the antlbody GIy os atlo %

dles ISt aII nkegT Ilnked fers to th tta&ﬁment of the
carbohydrate mo gé%gbar gineres d%‘e The tnp‘éﬁ?c?e S ﬁm

ences
asparagine-X- semﬂ%&n@%%ﬁ&@ﬂﬂﬁbﬁ?@oﬁmm% o BRIt de EQEgHFbFE‘ﬁne are the
recognitiqn 25 segpisrarsdonenzynistidyatiachmentof thetarbohydigite imbipty edthwésparagine side

chain. " hus, the gres, &ﬂg e&la ' fghesedipeptide seaugRsasImanPpliaeRtide, creates a potential
- glycosylation S|te.sA€ Ion cos Iatlon sﬂgs to

ty or a ate e punﬁca

" Any cysteine residue not involved in maintaining the proper conformation of the

; anti-IGE-IR antibody also may be substituted, generally with serine, to improve the

15 oxidative stability of the 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 Fv 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
20 moieties found m the antibody, and/or adding one or more glycosylation sites that
" are not present in the antibody. Glycosylation of antibodies is typically N-linked. N-
linked refers to the attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-
~ X-threonine, where X is any amino acid except proline, are the recognition
25 - sequences for enzymatic attachment of the carbohydrate moiety to the asparagine
side chain. Thus, the presence of either of these tripeptide sequences n a
polypeptide creates a potential _glycds;ﬂation 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

30 N-linked glycosylation sites). ‘

Nudeic 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



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 30 N -linked glycosylation sites).
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 -18- include, but are not limited to, isolation
from a natural source (in the case of naturally occurring amino acid sequence variants) or preparation
by oligonucleotide-mediated (or site-directed) mutgagenesis, PCR mutagenesis, and cassette
mutagenesis of an earlier prepared variant or a non-variant version of S humanized anti-IGF-IR
antibody. The invention also pertains to immunocon; gates co |S|n§ th X bodx a({;cordlng to the
invention conjiratesthe eptordkidaleht et I‘?E‘?n%t‘ﬁae?’;éeﬁ%c ag nt Sxin (e-g., an
enzymatically agtiveltpxineafbasieriahinfungal! plesuepenirfiafianigin, &r frﬁ@ﬁﬁ‘é‘%ﬁ@%he‘?@of) a

radioactive '305%%‘81{{18&%&01{1@@&@@m&gaa@)c@featmmdm@a@&&ﬁyt@t@mmagemékgemsiusefuI in the
generation of such immunoconjugates h 0 nZymatically,actiye toxins and
fragments ther%aﬁ?%vﬁléﬁuma%)‘%e{su%g inc u%eé% ?ggﬁg%%ﬂtaaﬁ %ec?rﬁndlng active fragments of
diphthefia tox@@x@t@@#\%ﬂ%ﬁﬁpﬁ%ﬁfﬂw &udomonas aeruginosa), ricin A chain, abrin A chain,
modeccin. A chain, alpha-sarcin, 15 Alleuritesfordii proteins, diantbin proteins, Phytolaca americana
proteins (PAPIRARN,.aR6-PAR Semainorsicaehaantiguinhisitospquising diie, sapeeharia officinalis
inhibitor, gelonln m| eIIJEn r&strlctg%gmphggg@é%@ ecgoql%@ Ctt@gﬁrpogﬁggemesaConjugates of

the antibody and cy 6X|c agent are made smg avari 0 bif nct£onal Rrateln qupllng agents

such as. Iv-suc ff‘ﬁ?(”?I ﬁﬁ?ﬁ&ltf%’lﬁ‘ Dlona Yimmothiolane IT), @functlonal
“derivatives of irfidgdsisrst ¢suokrzs ditgiaty Gepr H@)aééﬁ’xﬂ?‘é’é’f’ef?t??ﬁc @sdisucci iimidyl
- suberagg), aldepa\(gggogguga@sogwgabﬂrﬂ@m{cke&wbimmldgmbmma@@mtbsWldobenzoyl)
h'exanediaminergi? }glazog%’gogﬁfé\@eg\{ﬁ%(gg&b&@c@i@é@above Enzymatically active toxins

' and fragments thereof which can be used include diphtheria A chain, nonbinding

active fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas

'aerugmosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
15 Aleuntesfordu proteins, dianthin protems, Phytolaca americana proteins (PAPL
PAPIL, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria
“officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and

the tricothecenes.

VI Conjugates of the antibody and cytotoxic agent are made using a variety of
20 - “bifunctional protein coupling agents such as. N-succinimidyl-3- (2—pyndyldlth101}
o propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters;
" (such as dimethyl adipimidate HCL), active esters (such as dlsucmmmldyi
suberate), aldehydes (such as glutaraldehyde), bis-azido compounds {such as bis
* {p-azidobenzovl) hexapediamine), bis- diazonium derivatives (such as bls—(p-
25 diagoniumbenzoyl)-ethylenediatnine), = diisocyanates (such as tolyeme 2,6-
o 'diisocyanate),' and bis-active fluorine compounds (such ‘as 1,5-diffuoro-2,4- "
dinitrobenzene). For example, a ricin immunotoxin can be prepared as.described in -
. Vitetta, ES., et al, Science 238 (1987) 1098-1104). Carbon- 14-labeled 1-
1sotb10cyanatobenzyi- me‘chyldlethylene triaminepentaacetic acid (MX-DTPA) is
30 an exemplary chelating agent for conjugation of rachonudeotide 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



25 diazoniumbetzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6- diisocyanate), and
bis-active fluorine compounds (such as 1,5-difluoro-2,4- dinitrobenzene). For example, a ricin
immunotoxin can be prepared as described in Vitetta; T IS., et al., Science 238 (1987) 1098-1104).
Carbon- 14-labeled 1- isothiocyanatobenzyl-3-met:3yldiethvliene ttriaminepentaacetic add. (I -DTPA) is
30 an exemplary chelating agent for conjugation of radionucleotide to the antibody- See WO 94/11026.

Another type of covalent modification involves chemgically or enzymatically coupling glycosides to the
antibody. These procedures are advantageous in that-they -19- do not require production of the

antibody in a host cell that has glycosylation capabigies for N-tor - 'naﬁeigagl cos i9n. Depending
on the couplingdmade rewae:, nresaeiE(Sf MayBE RRSEMRE B %) @rginine and histidine, (b) free
carboxyl groups;faifiree ﬁjilﬂqydfyl(grﬁmm@m@mm@ﬁémé?(é)q@%&?é@roups 5 such
as those of serine, threonine orhydsoxyprine. (@) armaticansinisddisudb asetiese st phenylalanine,
tyrosine, or tryptop(han r (‘2 t§h a icﬂe fg&o%@u%g %miggq;gt@ﬁg ragthedsa&fleserked in WO
87105330, and %ORB‘M,CJ%.,S %&Y%rig onl,)J.C. Jr., CRC (}lrxlit Iiﬁv. Biochem..(1981) 239-306. ‘
Removas of anysoahysltiyehees sHEIEtEEOREe g ﬁﬁ@%ﬁ%o&y Hay be %)raccomplishgg chemically
or enzymaticallyGlepiigalcerlycosylatiosineq sireseigiiae o the SRIGTHY ToHRERdhpound
trifluoromethanegulfonic. apif Of A KR uIMAlRRL AR RE N0, STHIS 3EeaEment rBlitsl iR tHe¢leavage of
most or all sugars except.the linking s N- I ingor N-a cetylgalactosamine), while
leaving the antib%’&?tﬁﬁzgg‘gﬁé%%ﬁgg%&)ﬁs{fg%%E?gzggged by Sojal r, H.T., 15 and. Bahl, O.P.,
Arch. Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al. Anal.

131-137. Enzymréiasieavigent carbohyiieite moiiss %ﬁ%&i%ié@ecé’ﬁﬁgégégﬁ%é}éd %éltﬁzlu)se of a
variety gfyendo- and expaalycasidases as despmteitdyTRikicirh, Mt7canttBehIRgUPs Meth.
» :Izri ?r/]r;(t)rl] e138 a%ép@su?eoé%g : a%%@i?tlﬂ? kY %ﬁ{)@%@' Qﬁﬁﬁ&ﬁ%@ﬁéﬁﬂs@ﬂf&lﬂﬁ: akithedyacomprises
equivalent compound. This treatment results in the cleavage of most or all sugz%rs
except the linking sugar (N-acetylglucosamine: or N-acetylgala;tosanﬁne), while
leaving the antibody intact. Chemical deglycosylation is- described by Sojahr, H.T.,
15 and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al..
Anal. Biochem. 118 (1981) 131-137. Enzymatic cleavage of carbohydrate moiefies
on antibodies can be achieved by the use of a-variety of endo- and exo- glycosidases
as described by Thotakura, N.R., and Bahl, O.P., Meth. Enzymol. “138{(1987) 350-

359.

20 -~ Another type of covalent modification of the antibody comprises linking the
~ antibody to one of a variety of nonproteina,ceous 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; 4,670,417; 4,791,192 or 4,179,337

In yet another aspéct, the invention provides isolated B-cells from a transgenic non-
25 human animal, e.g. a transgenic mouse, which express the human anti IGE-IR |
-antibodies accbrding to the inVehﬁqn. Preferably, the isolated B cells are obtained
from a transgenic non-human animal, €.g., a transgenic mouse, which has been
immunized with a purified or enriched preparation of IGR-IR antigen and/or cells = -
expressing IGE-IR. Preferably, the transgenic non-human animal, e.g. 2 transgenic
30 ~ 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
ssolated B-cells are then immortalized to provide a source (e.g. a hybridoma) of

" human anti-IGR-IR antibodies. Accordingly, the present invention also provides a .



antibody to one of a variety of nonproteinaceous polymers, eg., polyethylene glycol, polypropylene
glycol, or polyoxyall7lenes; in the manner set forth in US Patent Nos. 4;640,835; 4,496,689; 4,301,
144; 4,670,417; 4,791.192 or 4,179,337. In yet anothex aspect, the invention provides isolated B-cells
from a iransgenic non- 25 human animal; e.g. a transgenic mouse, which express the human and
IGF-IR antibodies according to the invention. Preferably, the isolated B cells are obtained from a

transgenic non-human animal, e.g., a transgenic gguse, which has been immunized with a punned or
enriched preparation of IGF-IR antigen and/or cells expressing IGF-IR. Preferably, the transgenic
non-human animal, e.g. a transgenie 30 mouse, has a genome comprising a human heavy chain

transgene and laybrifam lighbbhafrpheiisienbiento dieg efloorh PERRSFCO REPEREH ST the invention.
The 'isolated Bzgells srerthen-mmoratized thefighitioamsdnricaite gBadybhitdrmd fofntuman
antHIGF: R antbodies, Accordinglys theirasent Invensian s PrRidesiavi2g- bybridama capable of
producing human n‘?qn‘oclonal antibodies according to the énvehntiogﬂ k{l,gpehg{lpql(r)agjgp%t, the
hybridoma incl{SERHBE&| Bﬂfﬁﬁ’i‘e%e?r‘gﬁ aﬂ%r&hsé AlE %%n-%ur%man arimal, e.g., a transgenic mouse
having & genoneecetnesksing aditimeef AeaviRatirhibadgersiehdyrdman fgRP LA transgene 5

encoding all or gportion of an antibody of the invention, fused to an immortalized cell. In a particular
- embodiment, the transgenic non-human animal is a transgenic mouse having a genome comprising a

human heavy chain transgene and a human light chain transgene e I %%Ilgm qition of an
antibody of the }ﬁvérﬁ?ﬁﬁfuﬁﬁeﬂﬁﬁﬁﬁn&hiq ?wgr?-xﬁsdgr%né% animal cgﬁ e mmunigedbtv#th a purified or
enriched preparaticn biVBEA ReAPHGHBRATICR I BT ESTR GO FRPEFRER A6, THE *transgenic

non-human animgit etgirthesrgasganicinguieris papibletiprotheiPlige inksotped bt human
. monoclopal antifodies fo-|GEIRmihe:hismprRmanoconahartbadies aeeefidingcihelinyention can be
producedby 15 immunizing a fransgeni réon-h'm n_anin 1sgenicMmause shaving a
genome compri?ﬁaﬁaﬁﬁ%ggr{]@g\/ﬁgc aﬁlﬁ ﬁaﬁ%%?ﬁe%d%%%ﬁﬁ%% ?rl%% 7o |

transgenic non-human animal, e.g. the fransgenic mouse, 15 capable of producing

IsG1 isotypes of human monoclonal antibodies to- IGF-IR.

" The human monodonal antibodies according to the invention can be produced by

15 jmmunizing a transgenic non-human animal, e.g. a transgenic mouse, having. 2

genome comprising a human heavy chain transgene and a human light chain

transgene encoding all or a portion of an antibody of the invention, with a purified

“or enriched preparation of IGP-IR antigen and/or cells expressing IGF-IR. B cells

(e.g. splenic B cells) of the animal are then obtained and fused with myeloma C(f:ﬁs

- 20 to form immortal, hybridoma cells that secrete human monoclonal antibodies -

against IGR-IR. |

In i‘a preferred émbodimen‘g humarn monoclonal antibodies directed -against,l@?{R _
can be generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic miice, referred to herein as

25 TEIAMAD" mice, contain .2 human immunoglobulin gene minilocus that encodes
unrearranged humaﬁ immunoglobulin genes which include the heavy (1 and ) and
¥ light chain {constant region genes), together with targeted mutations that
inactivate the endogenous pi and ¥ chain loci (Lonberg, N, et al., Nature 368 (1994)
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM or K,
30 and in response to immunization, the introduced human heavy and light chain
‘transgenes undergo class switching and somatic mutation to generate high affinity
' human 1sG monoclonal antibodies (Lonberg, N., et al., Nature 368 (1994) 856-85%;
reviewed in Loﬁberg, N., Handbook of Experimental Pharmacology 113 (1994) 49-



transgene encoding all or a portion of an antibody of the. invention, with a purified or enriched
pre_paration of IGF-IR antigen andlor cells expressing IGF IR. B cells .(e.g. splenic B cells) of the
animal are then obtained and 'used with inyetoma cells 20 to form immortal, hybridoma cells that
secrete human monoclonal antibodies against IGF-IR. In a preferred embodiment; human monoclonal
antibodi_es directed against IGF-W can be generated using transgenic mice carrying parts of the
human immune system rather than the mouse syst&ra_ These transgenic mice, referred to herein as
25 "HUMADb" mice, contain -a human inanrunoglobulin gene minilocus that encodes unrearranged

human immunoglobulin genes which.include avy{x and I ant region
genes), together wit dte mu?élt]lgaszt%é hg%%v%té %ﬁeqenﬁzﬁ%g 5 '@B%ﬁ?g (?(gaiﬁ.ﬂﬁ%)m (Lo?lberg,

N., et aL, NaturetBagirgod4) aséd@%@?fgﬂxﬁor&ﬂ@iyl\lthéﬁ?’ﬁces& ea 38x SSIOﬂ of mouse
IgM or K. 30 andpif gesponsef teTimvibnizaton, treciitrddircdtiriaman, h@a%ly Al e
monovionsl antoes g oy %'%g@'i@?%@%ﬁ S S o e a0, |
ies at

HandbooR of Ex&éyrﬁ él-'g% arfnaco (%gyPﬁ% laé%%%zg% §§@§?&9§?¥@W%@é@ @sz:gDN Intern.
Rev. Tmmunot 25- K085 e5aaredpenatizdiny’ a E%’n%%é?@ ire%%h%% ;3[53@!}% 4 (1995)
536-546). The psamaﬂfm;diumﬂbmMAlatmthéﬂsldesdrlb‘é%j(wﬁl’%)y?@ﬁﬂ_z%@a@omféﬁelgAé‘idé Research 20
(1992) 6287-629%j,Ghensds et @losintgraaginalilsamuipolagy 5HEAABY & 64F-6BapcFiadhon, N., et al.,
Erhoc Natl. AcadEv&%%fsqgo gggg%%ﬁ@ Wi2taflioh,, l't'él ?ﬁ@inNﬂHEﬁ Genetirs74.61993) 117-123,

en, J., et al ( 821-830: Tu IIon %gg))o 1 g.ng) 2 12 2920;
~ Lonberg, 0., et aboRRemd 3684 1645 o y%ook- SF I:ggber

ime a

Pharmacology 1131198 p49N.0AnT Ayl drcad, %3 264 ﬁ%%ﬁnﬁ%@ﬁ% FrbuallsR et Ak Nanberg, N.,

-and Huszar, D., Infefa:Rey 1 immosi425 {1,986 6508, bfaftifgyihch archerehpergyiNoraeth. N.. Acad.
Scl. 764 (1995). 336 5#%@8&%@%&9%%&9@@rzoifeg@ {1996):345:65 3, hesoentents of all
of which are here |ncor orated
, 5,625,126; 5,633,425; 5,789,650; 5,877,397; 5,661,016; 5,814,318; 5, 874,299;
15  5,545,807; 5,770,42%; WO 98/24884; WO 94/25585; WO 93/1227; WO 92/22645;

: and WO 92/03918.

To generate fully human monoclonal antibodies to VIGF«IR, HuMAD mice can be
immunized with a purified or enriched preparation of IGE-IR antigen and/or cells
‘expressing IGE-IR in accordance with the general method, as described by Lonberg,

20 N, et al, Nature 368 (1994) 856-859; Fishwild, D.M., et al, Nat. Biotechnol. 14
(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 preparétioﬂ of
“soluble IGF-IR antigen (e.g. purified from IGP-IR-expressing cells). can be used to

" jmmunize the HuMAb mice intraperitoneally. In the event that immunizations.

25 using a purified or enriched preparation of IGF-IR antigen do not result in
‘ antibodies, mice can also be immumized with cells expressing IGR-IR, e.g., a tumor
cell line, to promote immune responses. - Cumulative experience with various

antigens has shown that the HuMADb transgenic mice respond best when initially
immunized intraperitoneally (1p.) with antigen in complete Preund's adjuvant,

30 followed by every other week Lp. immunizations (for example; up to a total of 6)
with antigen in incomplete Freund's ad)uvant 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-IGE-IR human immunoglobulin can be used for

35 . immortalization of corresponding B cells. Mice can be boosted intravenously with



by reference in their entirety. See further, 135 Patent Nos. 5,545,806; 5,569,825; 5,625,126;
5,633,425; 5,789,650; 5,877,397, 5,661,016; 5,814,318; 5,874,299; 15 5,545,807, 5,770,429; WO
98/24884; WO 94125585; WO 93/1227; WO 92122645; and WO 92/03918. To generate fully human
monoclonal antibodies to IGF-LR, HUMAb mice can be immunized with a purified or enriched
preparation of IGF-IR antigen and/or cells expressing IGF-IR in accordance with the general method,
as described by Lonberg, 20 N_, et at, Nature 368(1994) 856-859; Fishwild, DM., et al., Nat
Biotechnol. 14 (1996) 845-851 and WO 98/24884. Preferably, the mice will be 6-16 weeks of age

upon the first immunization. For exa-nple, a purified or enriched preparation of soluble. IGF-IR antigen
(e.g. purified. frotHawR-PR- &R 1S %‘:B@%@étﬁgﬁgﬁﬁﬂ%ﬂh%g !f%ﬁﬁ; ’?gntlése

intraperitoneallyxpacthé tvehtthat smmiomizdtienssabmsime farifiat dprarmicRetristepitation of IGF-IR
antigen do not tegult in, antibedies cricetaralse bedmphynizad withveriSraiessing 6GF-IR, e-g., a
tumor cell line, é“oe ﬁﬁ%@%tr?d@&%%%%%mm{e experience with various antigens has

u

shown that the transgenic mice respond best when initially immunized intraperitonealy (tp.)
with antigen in complete Freand's adjuvant, 30 followed by every other week i.p. immunizations (for
examples up to TteHl ol GpiwitmentgdPirtineptinplcte baumtosvalient @Mk fésponse can
be monitored oyglethe caussenel the TheMINiZation PENEIOI il [(Es5 &4r8pBs abeMiPobtained by

retroorbital bleegs, | s Piasmacanbe.seteaned ek atheand dnicauithsuffiign! fers of
anti-IGF-IR human immunoglo uIincﬁrlébe uss{d for 3153{1@1 odtalization %fga(grrgss&%]e 'n%B cells. Mice
can be boosted%ﬁaggﬁ%‘%%l Rith ©93- Wﬁ% P54 aysC efore Saentice and removal of the spleen

and lymph riodeBisiwad.eRpdsteti dhakizt 3gsssrotor R4 iert i dy et - BE Bemofmed. Several
“mice wilhbe immurizedioreagenatigaancbekxdiiieratdial HITLEAR. HUMAD mice of the HCo7
and HCo12 strains can be immunized. 5 The HCo7 mice have a JKD disruption in their endogenous

ight chain (kappg)  genes (a5 describagin Ghen:d & AluF MRGhdé HA93LARYGAG 2 CNM
| genes (as described in Chen, J., et al., EMBO J. 12 (1993) 821-830), a CMD
disruption in their endogenous heavy chain genes (as described in Example 1 of
. WO 01/14424), a KCo5 human kappa light chain transgene (as described in-
15 - Fishwild, D.M., et al.,, Nat. Biotechnol. 14 (1996) 84:’57851),"and a HCo12 human

heavy chain transgene (as described in Example 2 of WO 01/14424).

The mouse lymphocytes can be isolated and fused with 2 mouse myeloma cell line

" using PEG based on standard protocols to generate hybridomas. The resulting

hybridomas aré then screened for the production of antigen-specific antibodies. For

20 examnple, single cell suspensions of splenic and lymph node-derived lymphocytes

’ from immunized mice are fused to one-sixth the number of SF 2/0 nonsecrefing

mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at
~approximately 2 X 10° in flat bottom microtiter plate, followed iby about two weeks

incubation in selective medium.

25 Individual wells are then screened by ELISA for human anti-IGR-IR. monoclonal
IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are replated,

-screcied. again, and if still positive for human IeG, anti-IGR-IR monoclonal
antibodies, can be subcloned at least twice by limiting dilution. The stable

30 subclones are then cultured in vitro to produce antibody in tissue culture medinm

for characterization.



disruption in their endogenous heavy chain genes (as described in Example 1 of WO 01/14424), a
KCo5 human kappa light chain transgene (as described in Fishwild, D.M., et al., Nat. BiotecbnoL 14
(1996) 845-851), and a HCo7 human 10 heavy chain transgene (as described in US Patent No.
5,770,429). The HCo12 mice have a JRCD disruption in their endogenous light chain (kappa) genes
(as described in Chen, J., et at, EMBO ). 12 (1993) 821-830), a CMD disruption in their endogenous
heavy chain genes (as described in Example 1 of O 01/14424), a ICCo5 human kappa light chain
transgene (as described in 15 Fishwild, D-M., e at, Nat BiotechnoL 14 (1996) 845-851), and a FICo12
human heavy chain trausgene (as descrlbed in Example 2 of WO 01/14424) The m mouse lymphocytes
can be isolated mwgs@éﬂ‘fvmaeﬁ?éﬁé‘éﬁn’i?@%‘?ﬁ?léeﬁﬁlﬁé‘mﬁgﬂf’gaﬁ%nbé&g&%ﬁ“éﬁ‘andard protocols to
generate hybridgsesbleThe resutingchybhitenassibafien scresheg for ths progaEasn T

antigen- SPeC""%%RHQQQ&%g f@ﬁoﬁx@é&%,tﬁiﬂﬁﬁlﬁaﬂ SUSPEITSIRNS @kspiesiedan ity thph

node-derived lymphocytes from imm zed mlce S sixth.then &l QfGSP 2/0
nonsecreting noUSe é’fbﬁ]éggtxgﬁ %581? ﬁﬁht&&n& &jm

G. Cells
approxinfately ZBéCEb@iiﬁlﬂaft»b(‘?ft@Fn Fﬂ?@fﬁ?l {&te Stofioviad by Bbb Ifﬁtwo %ivé s mﬁbatlon in
selective mediurf1.985) IMwm;ah&él@aerhehaéoPeeﬂé@ﬁyAEﬁsﬁxﬂ Admm(BIERE2IR monoclonal
IgM and TgG. aniiesiies. Qnearxionsivgybridama gupmharéurs, prbHiubNA. datallyzed, usually

 after 10-14 days The n'ﬂbo% ﬁecr?1 uﬁglpyigggggga RRIACE AT nacs Gaipeand if still .

positive for humarn ?g At mono al an?%bodles c%n be s at Iea ttc\{glce by limiting
dilution. The staBi8l 35 EsHERIR e TERBHOQITLFERE ﬁ%%‘:ﬁ% tice aﬁ’tlbody in tissue culture
medium 1for chamm@kezdu@meiﬂ@e@mbé@m @@E@@éé@%@@éﬂéﬁﬂﬂ%éﬁﬁ%@-antlgen
interactions, it 'Scwﬁﬁ%%ﬁxg@ﬁﬁﬁe%@ﬁmwwmmahﬁmmn@t@quwm by
constructing explessign yeelors gl ;%&Q&Itbgn@ QOHERGES:PEROIFIRG 4Q he wasaMion onto

framework sequer ro a different human antlbo y (see, e.g.,
regmn

" The invention preferably comprises a nudleic acid fragment encoding a polypeptide
15 binding to IGE-IR, whereby said polypeptide inhibits the binding of IGF-I and IGE-
’ I to IGE-IR, selected from the group conswtmg of . '

a)  anantibody heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2 (aa 50-
" 66) and CDR3 (aa 99-107) of SEQ ID NO:1 or 3;
, b)  an antibody light chain comprising as CDRs CDRI (aa 24~34}, CDR2 {aa 50-
20 " 56) and CDR3 (aa 89-98) of SEQ ID NO:2 or 4.

The reconstructed heavy and light chain variable regions are combined with
sequences of promoter, translation initiation, constant region, 3' untranslated, .
polyadenylation, and = transcription termination to form expression - vector
25 ‘constructs. The heavy and light chain expression constrocts can be combined into a
~ single Vector,.co¥tran§fécted, serially transfected, or separately transfected into host.
_cells which are then fused to form a single host cell expressing both chains.

| Accordingly, the invention provides a method for the production of a recombinant
. ‘human antibody according to the invention, characterized by expressi;xg a nucleic
30 acid encoding ’

a) an antibody; heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2 (aa 50-
66) and CDR3 (aa 99-107) of SEQ ID NO:1 or 33 ‘



5 Riechmann, L., et at, Nature 332 (1998) 323-327; Jones, P., et at, Nature 321 (1986) 522-525; and
Queen, C., et at, Proc. Natl. Acad. See. U.S.A. 86 (1989)10029- 10033). Such framework sequences
can be obtained from public DNA databases that include germline human antibody gene sequences.
These germline sequences will differ from mature antibody gene sequences because they will not
include 1.0 completely assembled variable genes, which are formed by V(D)J joining during B cell
maturation. Germline gene sequences will also diffgy from the sequences of a high affinity secondary
repertoire antibody at individual evenly across the variable region. The invention preferably comprises
a: nucleic acid. fragment encoding a polypeptide 15 binding to 1GF-IR, whereby said polypeptide
inhibits the bindig ofammib@ﬁa.ﬁ@ﬁﬁh@%@@ﬁ%@%&%@ﬂh@@?&uﬁb&%ﬁ%@ a) an antibody
heavy chain comprisizg) asdCDRS GLHRI{apcE R IPODR2 fa4.50- 66) and CDRS3 (aa 99-107) of SEQ
ID NO:1 or 3; b) an antibody light chain comprising as CDRs CDRM (aa 24-34), CDR?- (aa 50- 20 56)

and CDR3 (aa 89-98) of SEQ.ID,NO:2 or 4 The recanstructed heavy and light chain variable regions
are combined with® é%‘(ﬁé‘ﬁ&%é‘%}? rr%%n&%sf?st%ﬁ%ﬁti(ogﬁaﬁn f%%%c,gc%cﬁg aiir?rc’rrjé%%%f%wﬁn fanslated,
polyaderfylationfemdheaficenptiorrfeFrinBtich (HiRshPesisTeERy oy v e tsPoB BplNetrak2s5Fhe heavy and
light chain expressiemionstiedismdarn bereembifedintbaasipglendttorptbatansfesied; erially
transfected, or sgparptelydsansfected into host cells which are then fused to form a single host cell
expressing both chains. Accordingly, the invention provides a method for the production of a

recombinant human antibody according to the invention, characterized by expressing a nucleic 30

'~ acid. encoding aParrBefsbdFREE Rh ARCEh pHEFRISE CBREAMEDRMITPSTISE), EBR2 (an 50- 66)

- and CDR3 (aa 98kifn}ahS&ED tbuyOxdton3; codtaimien antibody 4ightmhaintoomefisimgras CDRs CDRI
(aa 24'3@’ CDRI%c(ﬁécﬁQ@Ghﬁ{%@@,R& (82 @ﬁﬁb@ﬁﬁ@é I:b15&@é»:'noi,‘}:éreof, of the present

invention, formulated together with a pharmaceutically acceptable carrier.

Pharmaceutical compositions of the invention also can be administered in
combination therapy, ie., combined with other agents. For example, the
combination therapy can include a composition of the present invention with at .

15 ~ least one anti-tumor agent or other conventional therapy.

A "chemotherapeutic agent" is a chemical compound useful in the treatment of
" cancer. Examples of chemothempeuﬁc agents include Adriamycin, Doxorubicin, 5-
Fluorouracil, Cytosine arabinoside ("Ara-C"), Cyclophosphamide, Thiotepa,
Taxotere (docetaxel), .Busdfan, Gemcitabine, Cytoxin, Taxol, Methotrexate,
20 ‘ :Cispiaﬁn, Melphalan, Vinblastine, Bleomycin, Etoposide, Ifosfamide, Mitomycm G,
| Mitoxantrone, Vincreistine,” Vinorelbine, Carboplatin, Teniposide, Daunomycin,
Carminomycin,. Aminopteﬁh, 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
25 prevents the function of cells and/or causes destruction of cells. The term is
" intended to include radioactive isotopes, chemotherapeutic agents, and foxins such
as enzymétically active toxins of bacterial fungal, plant or animal origin, or
- fragments thereof.

The term "prodrug” as used in this application refers to a precursor or derivative
30 form. of a pharmaceutically active substance that is less cytotoxic to tumor cells

compared to the parent drug and is capable of being enzymatically activated or



The invention further comprises the use of an antibody according to the invention 5 for the diagnosis
of IGF-IR in vitro, preferably by an immunological assay determining the binding between IGF-IR of a
sample and the antibody according to the invention. In another aspect, the present invention provides
a composition, e.g. a pharmaceutical composition, containing one or a combination of human 10
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. For example, the ,
combination therapy can include a composition of the present invention with at 15 least one anti-tumor

agent or other cesyeatignatihbrapyrdelthepothtfapeubicagentV isaehBIAAEREShIFOGAd useful in the
treatment of canggr, Exampleseisberaatierape Misnageiissinalise Furinyelith Doxonbicin, 5-
Fluorouracil, Cy oside, (GAra-G"),« OspRami tebaio Taxatererielacetaxel),
Busulfan, Gem ﬁ%ﬁ{g%gxmgg%g %M%fhg%g(%% ; Clspfé%tll . %15 ylr}% ?ﬁg Bleomycin,
Etoposide, Ifosfdﬁﬂﬁ@rﬁzﬁlt}aﬁ%ﬁ@mﬁll VWOrPeOI\:;ﬁ%relsttmé k{;7&r?ér%%lne r%arbop tin, Teniposide,
Daunomysin, Carandnigsin, Thmipopters, @a@héﬁ?é@%ﬂﬁ%n@t@ﬁe‘?&ﬁﬁﬂﬁgﬁ%&o@ US Patent
No. 4,675,187), gg @encgﬂglgmgr ﬁlﬂﬁ%@ltfb@@lﬁﬁ@pﬂ@d&dﬁh@i&g@TOﬁ@@XI@ﬁ@@ﬂ" as used
herein refers to a substance thadtmgpl ag%gdggog thD%ﬁﬁHS and/atodatises.
destruction of cefi§’ U%érrﬁ IS jntel

fo inc ioactive isotope gutic agents,
and. toxins such PASEHE eIt tRfé’%’s ?%aéf%m% 3}'{1 ign%“%gm %%Jﬁt&g or fragments
thereof. The temphﬁmdmgﬁasﬂswﬁmmﬂ@é&%ﬂrr%ﬁg@ 5%15 %F% tﬁfﬁf

e 30 form of a

pharmac%ltlcalIy@g{%g@%ﬁgstmmﬁmmd tmhmmﬁceﬂsmmpm@ﬁ%stw@ﬁbrent drug

and is capable of being Wm&&%&v@g%@w@wm@@ iniGy e melesastiveoparent form-
See e.g., Wllman pP rug ged{—mcer ‘

nvatized into a prodrug form for use in this invention include,

' but are not limited to, those chemotherapeutic agents described above.

" As used hereéin, "pharmaceutically acceptable carrier” includes any and all solvents,

15 dispersion media, - coatings, antibacterial and antifungal agents, isotomic and
absorption delaying agents, and the like that are physiologically compatible.

~ 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

20 © - biological activity of the anubody and does not impart any undesxred toxicological -
effects (see e.g. Berge, SM., et al, J. Pharm. Sci. 66 (1977) 1-19). Such salts are ..
induded in the invention. Bxamples of such salts include acid addition salts and
‘base addition salts. Acid addition salts include those derived from npontoxic
inorganic acids, such as iydrochloric salts.

25 A compesiﬁon_ 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 modé 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
30 with, a material to prevent its inactivation. For example, the compound may be

administered to a subject in an appropriate carrier, for &ample, liposomes, or a



Chemotherapy" Biochemical Society Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986),
and Stella et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery," Directed Drug Delivery,
Borchardt et al., (ed.), pp. 247-267, Humana 5 Press (1985). The prodrugs of this invention include,
but are not limited to, phosphate-containing prodrugs, thiophosphate- containing prodrugs, sulfate-
containing prodrugs, peptide-containing prodrugs, D-amino acid-modified prodrugs, glycosylated
prodrugs, ?-lactam ring prodrugs, optionally substiigited phenoxyacetamide-containing prodrugs or
optionally substituted phenylacetamide 10 containing prodrugs, 5-fluorocytosine and other

5-fluorouridine prodrugs which can be converted into the more active cytotoxic fr%ﬁ u%rug Examples of
cytotoxic drugditimtcRhebaaeriverizeacirreald BHIRTORAIST S8& R AV M diude, but are

not limited. to, {hws:hemotherapeutic agents described above. As used herein, "pharmaceutically
acceptable carrier" includes any and all solvents, 15 dispersion media; coatings, antibacterial and

antifungal agents, isotonic absorption delaying agents, an th atare:physiglogically
compatible. Pret @?%ﬁ?ufﬁé%@arﬁ%cre%%éltaﬁnfor w?érai}c’,%ér]}ouss%ln%ran%{u é%lar su%guta eous,

parenteral, spirfnsrsépie emdastadininRidHon s, &%ff’ﬁﬁ%‘@ﬁﬁ%ﬁ“}ﬁfﬁgﬂ}?ﬁa%m a?rﬁaceutlcally
acceptable saltinfefaisdoschsadhthatreiairsdhoe. d§§|¢e@sQ®b|@Wc@@é&ﬁtnﬁ%}ﬁoﬁﬁﬁ@tﬁrﬁ%ody and does

not impart any #Hﬂ%ﬂ&@&n‘&ﬁ icolagicalh affectsi{saswndn Berge. S.M, et at, J. Pharm. Sd_ 66 (1977)
- 1-19). Such salts are included in the invention. Examples of such salts include aC|d addition salts and -

base addition salts. Acid addition salts include those derjved from n ntoxm |n ganic gglds such as
hydrochloric saltee PhmseormpEaitaH &fifﬁélﬁ%}?t |ﬁ9§ Gl?ils?er%daf)y a variety of

* methods knowrhifeihe artars witidze aphrediateiitafithe ﬁthl%d éhﬁ%arﬁmﬂﬁ@lroﬁ?é dABIEH mode of
administration "Xﬁkﬁiﬁﬁ%ﬁﬁ@@ﬂgﬂm&ﬂﬁ?ﬁhﬁ@&@ﬁ%@ﬂﬁﬁda Watadmihistet @ compeundsof the invention

by certaig route%é%f adn mnistratio %&ﬂ%ﬁ%@ﬁe% Sgg@t the-£ompound-yithiir, co- administer
witty,

the compound a material to prevent its macm’/é%i%z r example le, theugonag(ﬁund may be
administered to‘ét%‘diﬁfé‘&lm aH‘EfJTf)"r‘& caljf“i%rf'(°'tﬁﬁEL mplse |posomeé or a
' intraarticular, subcapsular, subarachnoid, mtraspmal epidural and intrasternal

injection and infusion.

‘These' compositions may also contain adjuvants such as preservatives, wetting

15 agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the -

incdlusion of various antibacterial and antifungal agents, for example, paraben,

chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include

. isotomic agents, such as sugars, sodium chioride, and the like into the compositions.

20 -In addition, prolonged absorption of the injectable pharmaceutical form may be

| brought about by the inclusion of agents Whlch delajr absorption such as aluminum

monostearate and gelatin.

-Regardless of the route of adroinistration seleded, the compounds. of the present
invention, which may be used in a suitable hydrated form, and/or the.

25 pharmaceutical compositions of the present invention, are formulated into
phalmaéeuticaﬂy 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
30 ingredient which is effective to achieve the desired therapeutic response for a

particular patient, composition, and mode of administration, without being toxic



-26- diluent Pharmaceutically acceptable diluents include saline and aqueous buffer solutions.
Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions and sterile
powders for the extemporaneous preparation of sterile 5 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 parenteraly” as used herein means modes of

administration other than enteral and topical admigystration, usually by injection, and includes, without
limitation, intravenous, 10 intramuscular, intraarterial, intrathecal, int;acapsular, intraorbital,
intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular,
subcapsular, sdbaﬁé@hﬁ@ﬁé?‘rmr"&s@iﬁéﬁcéeﬁidé?é?%nc}ei@ra%’fgrn‘ﬁp ctiBiarfd ?’ﬁﬁﬁ%%n? hese
compositions nwﬁi&a&@ﬁ&aﬁfadwymcﬁugmasqstésenfahvessmaelﬁhgo@ﬁoa@@ﬁﬁs?%ﬁj|sifying
agents and dis%er%!:@@ aigggﬁﬁogreyﬁg ionof presepee: ofoMigremrganisioys may bemaswied. both by
sterilization procedures, supra, and by the inclusion of vari ihacterial.an [ al agents, for
example, parabé?ff’%ﬁfﬁ?%%ﬁ’tgh%f? E%Xefn%frgg%g g@%& ,Pgﬁlﬁé%ﬁag %Qg%% Qr%%i ge%jé%t%?ﬁ%%?%ble to include.
isotonic &gents, bachvmsiaughbesEeRiRTERRM g SoH tHEHRETRTS TR 86%‘60%} i6ns 20" addition,
prolonged absomptisiirafitie wijectablepharkraceutcalfonn ey redhibtiFEe-abButBEHe inclusion of
agents which delgy absorpt chRs: Ay wRamonesteatditiapaigetaiingRegerdless of the route
of administration. selecte Wﬂ@ cgwg%ut@g%l% {he present invention, which may be used in a suitable
hydrated form, /6F pharmaceutical compositions of the present invention, are .formulated
into-pharmaceutically acceptable dosage forms by conventional methods known to_those of sill in the

art Actual dosagghevetspittienantive Tagredienadifltd ishiemereeriitatSmpISRRTIES the present
invention gnay be yatiediseas{a:0ktain amamountaftethctiserier preferably is an isotonic
* buffered saline solution.

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 use of
surfactants. In many cases, it is preferable to include isotonic agents; for example,
15 _sugars, polyalcohols such as mannitol or- sorbitol, and sodium chloride in the

composition.

The féllow‘mg examples, references, sequence listing and figures are provided to aid
* the understanding of the present invention, the true scope of which is set forth in
_the appended claims. It is understood that modifications can be made in the
20 procedures set forth without departing from the spirit of the invention.

‘Description of the Seqguence Listing

- SBQ ID NO: 1-4 Nucleotide and amino sequences of light and heavy variable

region domains of antibodies 18 and 22

o SEQ’ 1D NQ: 5and 6 | Nucleotide and amino sequences of human constarit region ’
25 | domain

" Description of the Ficures

Figure 1 TGE-IR surface expression in low and high density cell culture.



30 ingredient which is effective to achieve the desired therapeutic response for a particular patient,
composition, and mode of administration, without being toxic. -27- to the patient The selected dosage
level will depend upon a variety of pharmacolinetic factors including the activity of the particular
compositions of the present invention employed, the route of administration, the time of
administration, the rate of excretion of the particular compound being employed, 5 the duration of the
treatment, other drugs, compounds and/or materialggused in combination with the particular
compositions employed, the age, sex, weight, condition, general health and prior medical history of
the patient being treated, and like factors well known in the medical arts. The composition must be
sterile and fluid Hgtive 2xtent that (RS EaspoSiTiehis 22 detivefab i oY Epirg o PR BN to water, the
carrier preferably is an isotonic buifeteldusaline solution. 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 hy use of surfactants. In many cases, it is.preferable.to include isotonigagents; for
example, 15 su é%ff’t)%lyalcohols ?@c%%?orf]ﬂa}lﬁ%ﬂ%.l %éﬁ Eg’or(girt ,r(é%%rgtomluﬁgc%%rige?ﬁl%?e
composition. The following examp[é%t,uféf(é?éﬁe&'i%%aﬁgﬁéé listing and figures are provided to aid the
understanding of the present invention, the true scope of which is set forth in the appended claims. It
is understood thafmadifications camReymagedadhe.Ld procesunassri-forhimwiibeuideparting from
the spirit of the invention. Descriptionﬁ(]::rfet%? ua% %ﬁggg]igg@cg@ﬂ PINQ- L-4Nucleptide and amino
sequences of light and heavy variable region domains of antibodies 18 and 22 SEQ ID NO: 5 and 6
Nucleotide and amino sequences of human constant region 25 domain Description of the Figures
Figure | IGF-IR Stigiaees expressiontiivitioarsd HighGRA ditydied toutlirg. cells by antibodies 18

- and 22 (ICsy values). :

Figure 6 * Inhibition of '®-IGR-TI biﬁding to HT29 cells by antibody 18.

10 - Figure7 Inhibition of T'*-IGF-II binding to HT29 cells by antibody
: alR3. ' ' '

Figure 8 Blockage of IGE-I induced phosphorylation of both IGR-IR

and Akt/PKkB.

"Figure9 ~° No inhibition of I**-insulin binding to 3T3-IR cells by anti-
5 hIGE-IR antibodies. (MAX w/o Ab: maximal binding of I'%*-
o | insulin; MIN: minimal binding after competition with 1 M-

~ Figure 10 No stimulating activities of AK18 on IGE-IR overexpressing

' 3T3 cells.

‘ 20 Figare1l ~ No stimulating activities of AK18 on human tumor cells
- (HT29).
Figure 12 Downregulation of IGE-IR exposed on H322N ceﬂ_surfacé by

antibody 18 in vitro.

Figure 13 | Treatment with AK18, primary tumor volume



Figure 2 WST assay (NCI 11322M cells) for proliferation inhibition in 3D culture. Figure 3 Colony
format@on assay for proliferation inhibition in 3D culture (microscopic picture). 5 Figure 4 Colony
formation assay for proliferation inhibition in 3D culture (quantification). ¢ x = control; C1 18 = antibody
18. Figure 5 Inhibition of 112'-IGF-1 binding to HT29 cells by antibodies 18 and 22 (ICSO values).
Figure 6 Inhibition of I1 -IGF-IT binding to HT29 cells by antibody 18. 10 Figure 7 Inhibition of

I _IGF-II binding to HT29 cells by antibody aIRS._Fi@yre 8 Blockage of IGF-1 induced phosphorylation
of both IGF-IR and Alct/PkB. Figure 9 No inhibition of 1725-insulin binding to 3T3-IR cells by anti- 15
h1GF-1R antibodies. (MAX who Ab: maximal binding of 1125- insulin; MIN. minimal binding after

‘competition withFigabeli nsulin) Figueetd@NovstilABlERingteotivitberd BARIBURIGF-IR overexpressing
3T3 cells. 20 Figure 11 No stimulating activities of AK18 on human tumor cells (rIT29). Figure 12

Downregulation of IGF-|R exposeqj on H32t2' G I, sur. | in vi [
( latic X gll surface by antibady,1,8,in vitro. Figure 13 Treatment
with AK18, pnmfl’%‘ﬁﬁ% r volume -28- ﬁ%%r?ﬂ Trea en%\sljvith AK18 with or without. gemcitabine

Figure ‘1.5 Trgatment with AK18, primary tumor volume Example 1 Generation of a hybridoma cell line
producing anti-|@Gkatkptibodies 5 Culture ofhybridomas

Generation of a hybridoma cell line producing anti-IGF-IR antibodies

5 Culture of hybridomas

" Genérated 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% CO..

Immunization procedure of transgenic mice

10 Ten HCo7 transgenic mice (4 males and 6 females), strain GG2201 (M.edarex, San
José, CA, USA) were alternatingly immunized with 1x10° NIH 3T3 cells, transfected .
with an egpression vector for IGF-IR, and 20 g soluble extracellutar domain of

" IGER-IR. Six immunizations were performed in total, three intraperitoneal (IP)
immunizations with the IGP-IR expressing cells and three subcutaneous (sC)
15 immunizations at the tail base with the recombinant protein. For the first
" jmmunization, 100 pl of 1x10° NIFL 3T3 IGE-IR cells was mixed with 100 pl
complete Freunds’ adjuvant (CEA; Difco Laboratories, Detrott, USA). For all other
immunizations, 100 pd of cells in PBS were used or recombinant protein was mixed
with 100 gl incomplete Freunds’ adjuvant (ICEA; Difco).

20  Antigen specific ELISA

~ Anti-IGP-IR fiters in sera of immunized mice were determined by antigen specific
ELISA. IGE-IR soluble extracellular domain at a concentration of 1 pg/ml in PBS
- was coated overnight at 4°C, or for two hours at 37°C, to 96 wells platss. Thereéfter, :
the wells were blocked with PBSTC (PBS supplemented with 0.05% Tween®-20 and
25 2% chicken serum (Gibco BRL)) for 1 hour (h) at room temperature. First tap sera
were diluted 1/50 in PBSTC, sera from all other taps were pre—dﬂuted /100 in
PBSTC and serially diluted up to 1/6400. Diluted sera were added to the wells and

incubated for 1 h at 37°C. Pre-tap serwm was used as negativé control. 200 ng/ml



Generated HUMADb 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% C02- Immunization procedure of transgenic mice 10 Ten HCo7
transgenic mice (4 males and 6 females), strain GG2201 (Medarex, -San Jose, CA, USA) were
alternatingly immunized with: 1x106 NIH 3T3 cells, transfected with an expression vector for IGF-IR,
and 20 g soluble cellular domain of IGF-IR. Six imgunizations were performed in total, three
intraperitoneal (IP) immunizations with the IGF-IR"expressing cells and three subcutaneous (SC) 15
immunizations at the tail base with the recombinant protein. For the first immunization, 100 pl of
1x106 NIEI_ 3Tz 6t eells WaB-miXed) withn1004ds cormpleteoRtourdstted] Brant @GP Difco
Laboratories, Dggswéﬁ%&% gl ptherrnmnizationshiRa phef selis irBRSpaeieised or
recombinant protein was mixed with 100 | inc Er “adi I - Difea) 20 Antigen
specific ELISA 'gb(f@f}ﬁgﬁfg Sl %ré?gtl 8%“%%%2?5%%@%%%92 (%M@ég i/gd% 19%@%@

NiZec termineéi bg)( anél%g specific
ELISA. 1GF-IR Solublet 8%tacdlitarapiesrrd Wi conEBibai AP O RN SH PBE R4S E0ated overnight
at 4C, orsfor twarbaiys atZfadtoaBIa Isplates. Themafreh, tHEBlalIsersipockid With PBSTC
(PBS supplemepieghwith0.053% Bueab:0-20iansh 2524 ehickensefim (GibeaBRL)) far 3 hour (h) at

room temperature.gir tg{g sera_were diluted 1150,in PBSTC, sera from all other taps were
pre-diluted 11158ei ang 8‘%%“& %‘évﬁ%ﬁﬁ/e%teecf up to 1}'6400. Diluted sera were added to the wells

and incubated for | b at 37C. Pre-tap serum was used as negative control. 200 ngiml -30- goat
anti-human IGFERQd@@tghnl) 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), ied 1120001\ PTG 0k A ielsss neshed e 4 RST and assays
- were develgped.wﬁ ‘freshly prepare S(r, sgl ti #ﬁrﬂr}%ﬂl (A : _%”gﬁéﬁ%e%? (3-
ethylbertfthiazoiFERE oM SN Hr61 36 FTRUIES ajﬁjf(ctyoA émpera ulr\g%#m
- . and the non-transfected NIH 3T3 IGE-IR cells were incubated with diluted sera for
| 30 painutes at 4°C. Pre-tap serum was used as negative control. Initially, 200 ng/ml
goat anti-human IGF-IR was used as positive control. Cells were washed three times
" in PBS supplemented with 1% bovine serum albumin and 0.01% azide.
5 Subsequently, cells were incubated with fluorescein. isothiocyanate (FITC)-
~ conjugated antigen binding fragments (F(ab”), fragments) of rat anti-human
hurman IgG diluted 1/100 in BACS buffer, for 30 minutes at 4°C. Cells were washed
twice in FACS buffer and’ samples ‘were analyzed on a FACSCalibur (Becton
" Dickinson, Frembodegem-Aalst, Belgium).

20 Boosting of mice

- When -serum ﬁfers of anti—IGF—IR were found to be §u£ﬁcient, mice were |
~ additionally boosted twice with 15 pg IGE-IR extracellular domain in 200 wl PBS
" ',intravenously (i.v.} 4 and 3 days before fusion.

Hybridoma generation

25 Mice were sacrificed and the spleen and lymph nodes flanking the abdominal aorta

‘ ' and vena cava were collected. Fusion of splenocytes and Iymph node cells with the

fusion partner SP 2.0 cells was performed according to standard operating
procedures. ’



the dark. Absorbance was measured at 405 ma. FAGS analysis In addition to determination by antigen
specific EI:ISA, anti-IGF-IR titers in sera of 10 immunized mice were also determined by FAGS
analyses. NIH 3T3 IGF-IR cells and the non-transfected NIH 3T3 IGF-IR cells were incubated with
diluted sera for 30 minutes at 4C. Pre-tap serum was used as negative control. Initially, 200 ng/mi
goat anti-human IGF-IR was used as positive control. Cells were washed three times in PBS
supplemented with. 1% bovine serum albumin and £.01% azide. 15 Subsequently, cells were
incubated with fluorescein isothiocyanate (FITC)- conjugated antigen binding fragments (F(ab')2
fragments) of rat anti-human human IgG diluted 1/100 in FACS buffer, for 30 minutes at 4C. Cells
were washed twi@LIBAACS buffer and samples were analyzed on a PACSCalibur (Becton

Dickinson, Brembodegem-Aalst, Belgium). 20 Boostingofmice When serum titers of anti-IGF-U1 were
found to be sufficient, mice were .additionally haasted twice pith 19-Rg G AR extracelimar domain in
200 jil PBS intrg%%éﬁféﬁlﬁév%{lﬁ%%rﬁ %k) érl;ys before %{3&; @&brid%r;réa Fgg@é%.{i&nrgg &I\Ajéz_e were
sacrinced and therspRrsEshah B ABAEEHIRMy e Abdstst a

ominal aorta and vena can were collected-

Fusion of splendoites &l tyhigph dede i dittDHE L €ibHsshAHePEPD DBSE Weeisifformed
accordingsto stangams.operating: recedivasdiag tKeEdSA T determivlodvhbthemybritomas that
resulted from the fusigp.genarate human, antbgdies. a KrkliSAwasneermediliSAdplates were
coated with rat anti- human IgG K-light chain O%@b‘%%ﬁ%"@&%r%’%a%%?u%ﬁ /%%\ﬁl@éovernight 5
incubation at 4C BRRFaIVREC ﬁsfﬂéewgfg‘,t’pﬂzes%ve(e ocked by incubation_with PBSTC for 1 hour
at room temperain/@BSTe reafrsedes heavére spRup el SR ORTA Ao SEFE SISt 1.12

diluted in PBSTGaGuitire seedium pRidilet@dhtrol. Subsequently, wells were washed thrice and
10 were incubated with FIRP-conjugated rat anti-human IgG B(ab’), (DAKO), diluted
1/2000 in PBSTC for 1 h at 37°C. Wells were washed thrice and assays were .
developed with freshly prepared ABTS® solution (1 mg/ml) for 30 minutes at room
temperature (RT) in the dark Absorbance was measured at 405 nm in an ELISA
. plate reader.

15 The monoclonal antibodies 18 and 22 were prepared.

Bxample 2 .
. Determination of the affinity of anti-IGF-IR antibodies to IGF-I

. Instrument: BIACORE® 3000

Chip: - CM5
20  Coupling  amine coupling A S
" Buffer . HBS (HEPES, NaCl), pH 7.4,25°C

‘Por afﬁnify measurements anti human FC’Y‘an’:ibodies (from rabbit) ‘have been
coupled to the chip surface for presentation of the antibody against IGF-IR. IGE-IR
25  extracellular domain was added in various conceritrations in solution. Association
| ‘was measured by an IGE-IR-injection of 3 mintes; dissociation was measured by
washing the chip surface with buffer for 5 minutes. The affinity data for antibodies
© 18 and 22 are shown in Table 1. L



in PBSTC was used as negative control, K-light positive mouse serum 11100 diluted in PBSTC
served as positive controL Subsequently, wells were washed thrice and 10 were incubated with
RRP-conjugated rat anti-human IgG F(ab")2 (DAKO), diluted 112000 in PBSTC for 1 h at 37C. Wells
Were_washed thrice and assays were developed with freshly prepared ABTS(r) solution (1 mgiml) for
30 minutes at room temperature (RT) in the dark. Absorbance was measured at 405 nm in an ELISA
plate reader. 15 The monoclonal antibodies 18 and-22 were prepared. Example 2 Determination of
the.affinity of anti-IGF-IR antibodies to IGF-IR Instrument: BIACORE" 3000 Chip: Cn45 20 Coupling: |
amine coupling Buffer: HBS (lIIF.PES, NaCl),pH 7.4,25-C For affinity measurements anti human FCy
antibodies (from rabbit) have been coupled to tHelid surface for presentation of the antibody against
IGF-IR. IGF-IR 25 eXtI'aCE‘||U|§M@%ﬂa%ﬁﬂé¢@%ﬂf{ﬁﬂ&@0ﬂ@ﬁﬁ&ﬁbns in solution. Association

was measured by an IGF-IR-injection of 3 minutes; dissociation was measured by washing the chip
surface with buffer for 5 minutes—H

ttes—the affinity-data far-artibodi 22 are shown in Table 1. -32-
Table 1: Affinity data m Pé’@‘h@/ aFk@(éPg}&% XD}E}AIVVQF f@m\, «a (I/Ms) kd (Us) ED (M)
1.49x10' 1.43x10.7 6-95k10-13 1.47 x 4061964 k(ﬁ)}@% K WSE&H}ﬁnlﬁ 3 5 Three-dimensional

growth of tumor cells ang ﬁverexpre§§i@ﬂ39{d§5 -4 meeptor jats sel-eefitcontact (3D culture) Materials
and Methods:

Example 3
5 Three-dimensional growth of tumor cells and overexpressxon of IGE-I receptor at
cell-cell-contact (3D culture) '

‘Materials and Methods:

NCI H322M cells were cultured in RPMI media on optical grade glass cover slides

cither at low density or superconfluent to study the effects on IGF-IR surface

10 expression. In parallel, H322M xeriograft tissue isolated from the control group
' .(untreated ice) was shock frozen in isopentane and kryosections were cut at 5pm
thickness. Immunofluorescence labelling was performed using a mouse-anti IGE-IR
‘monoclonal» antibody (cIR3, 5pg/ml) or an antibody according to the invention,

- followed by 2 goat anti-mouse-antibody or a goat anti~mouse antibody labeled with.

15 - Cy3 (Amersham Biosciences, GB) or Alexa Fluor® 488 {Molecular Probes, Inc.,

USA). Specimens were imaged on a Leica SP2 confocal miicroscope or analyzed by
BACS.

: Results:

‘When H322M cells cultured at high density were imaged by confocal microscopy it
20 became apparent that IGE-IR clustered specxﬁca]ly at the sites of cell-cell contact.
| “When compared to H322M cells grown in vivo, ie. Xenograft tissue, there was a
striking similarity to densely packed in vitro cultures as far as the organization of
surface IGE-I receptors was concerned. | '

The upregulation of surface IGE-I receptor in superconfluent cultures of H322M

25 - cells was also quantified by FACS. IGE-1 receptor surface expression increased more
than 10 fold when cells were grown under high density conditions compared to low
density without significant cell-cell contacts. ‘



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-ER surface 10 expression. In parallel, H322M
xenograft tissue isolated from the control group (untreated mice) was shock frozen in isopentane and
layosections were cat at 5 [nn thickness. Immunofluorescence labelling was performed using a
mouse-anti 1GF-IR monoclonal antibody (afR3, 5g/ml) or an antibody according to the invention,
followed by a goat anti-mouse-antibody or a goat anti-mouse antibody labeled with 15 Cy3 (Amersham
Biosciences, GB) or Alexa Fluor(r) 488 (Molecular Prbbes, Inc., USA). Specimens were imaged on a
Leica SP2 confocal microscope or analyzed by FACS. Results When H322M cells cultured at high

density were imaged by canfagalipicroseppy m@m%m@maam&m@ma shistesed specifically

at the sites of cell-cell contact Wh om M cells | p glg h%st’éﬁﬂs‘%% ft tissue,
there was a_strik C§ﬁﬂﬁ§5?ﬁy‘ﬁ’)r n§é1y |(Eac érece o cult % 5 the 3

tro cu tUI’ES as ras the organlz%tlon of surface

IGF-I receptors vwels-ednewstaedsitrhe HSF@Q’U%%‘P’F&F%&%}I%E%(S BEOPSH APEEHESontifient cultures

of 11322M 25 cefisnetasralgeaypantiiecbyiER(Be IGFhimbepttsistdee amessioranEigased more

than 10 fold Wherﬂ?pells were grown under high density conditions compared to low density without

significant cell-cell contacts. -33- Other tumor cells such as HT29, MDA231 and MCF-7 showed a
similar behavior, |nd|cat|ng that upregulation of IGF-I receptors on the cell surface upon establishing
cell-cell contact %&Qﬁét an unique feature of H322M cells but appears to be a general property of

a more tissue likeCosgahizatisndhaf B3R foomd ilAvenEiinSIGF-BdmidealareAcnhibition of
H322M tumor celgegﬁgggmggﬁd@mwwwgﬁmnder treatment with antibody 18 (WST-assay)
H322M cells were cultured in RPM11640/0-5% FCS media on poly-HEMA (poly(2-
| H322M ce]ls were caltured in RPMI1640/0.5% FCS media on poly—HEMA (poly(2-
10 hydroxyethylmethacrylate)) coated dishes to prevent adherence to the plastic
surface. Under these conditions F322M cells form dense spheroids that grow three-
‘dimensionally (a property that is called anchorage independence). These spheroids
resemble closely the three dimensional histoarchitecture and organization of solid
 tumors in sifu. Spheroid cultures were incubated for 5 days in the presence of
15 increasing a.mouﬁts of é.nﬁbodies from 0-240 nM. The WST conversion assay was
used to measure growth inhibition. When H322M spheroid cultures were treated
with different concentrations of antibody 18 (1-240 noM) a dose dependent
inhibition in growth could be observed (Fig. 2).

" Example5 »
20 _Growth inhibition of H322M tumor cells expressing IGF-IR in 3D culture { colony
formation assay)

H322M cells were cultured in RPMI1640/10% NCS media on poly-HEMA coated

- dishes to prevent adherence to the .plasﬁc surface. Under these conditions H322M

cells form dense spherdids that grow three dimensionally (a property that is called

25 - anchorage independence). These spheroids represent the three dimensional

histoarchitecture and organization of solid tumors in st Spheroid cultures were.

incubated for 5-10 days in the presence of increasing amounts of antibodies from 0-

7.5ug/iml: <HBV> monoclonal antibody was tised as neg. control. Colonies were

imaged on an inverted microscope (Zeiss Axiovert) using phase contrast and

30 counted using an automated imaging system (MetaMorph). When H322M

spheroid cultures were treated with different concentrations (0.5-7.5pg/ml) of
antibody 18, a dose dependent inhibition in growth could be observed, while the -



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 resemble closely the three dimensional histoarchitecture
and organization of solid tumors in site. Spheroid cultures were incubated for 5 data in the presence
of 15 increasing amounts of antibodies from 0-240 nM. The WST conversion assay was used to
measure growth inhibition. When H322M spheroid.gultures were treated with different concentrations
of antibody 18 (1-240 nM) a dose dependent inhibition in growth could be observed (Fig. 2): Eple 5 20
Growth. inhibition of 11322M tumor cells expressing IGF-1R in 3D culture (colony formation assay)
1-1322M cells were-sudiiiissinRmmvid b4d It NCSeadBash foly by Ancoliredizdishes to prevent

adherence to the plastic surface: \Wnder thesecarditions H3B2M, cels formiiensa sphigroids that grow
three dimensionally (a property that is called 25 anchorage independence). These spheroids represent
the three dimensional histoarchitecture and organization of solid tumors in situ Spheroid cultures were
incubated for 5-10 days in the presence of increasing amount-, of antibodies from 0- 73pgiml. <HBV>
monoclonal antibadyivascsedysis neglooirbirg@olbaiesiere inhgediorarriliddhedthficroscope
(Zeiss A)iovert) n%yggr Qﬁ@ggg@t@gt@g}gg&@ Lounteshasing e tomeie dvithaging/syistém
(MeaMorph). Whe Z(fg pheroid cultures were treated with different concentrations (0.5-75g?ml)
of antibody 18, a 8 nt inhibition in growth could be observed, while the -34- control
antibody <HBV> had little or no effect. Both the number and the size of colonies was clearly reduced
in cultures treatdamitlie 5g/ml of antibody 18 (Fib. 3). Quantitative analysis of colonies larger than

~ 100p.rn in diameigrravsaleddhattherGrunriaengfoateniesinetpruded HFIR 66% in cultures treated

with O. 59/m| of antibody IS (Fig. 4). ‘
" In order to determine the ability of the antibody of the invention to block binding
10 of the ligands IGE-I and IGR-I to the IGF-I receptor (IGE-IR), competition -
experiments with radioactively labeled ligand peptides were performed.

- Human tumor cells (HT29, NCI H322M, 0.5t0 1 x 10°/ml) were platedvin RPMI
1640 medium (PAA, Cat. No. E15-039) supplemented with 2 mM L~-Glutamin, 1x
" pon-essential amino acids {Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate
15 (Gibco, Cat. No. 11360-039) and 10% heat inactivated FCS (PAA, Cat. No. Al5-
C : 771). Six bottles in the T175 format were inoculated with 20 ml cells in the
respective medium for each experiment and cultivated for two days at 37°C and 5%
CO, to obtain confluent cell monolayers.

To cdlect individual cells, 2 ml of 1x Trypsin/EDTA (Gibco, Cat. No. 25300-054)

20 per T175 flask were added ‘and detachment of cells momitored with a Zeiss

Axiovert25 microscope. The cells were collected and medium with 10% FCS as

' described before was added to a total volume of 50 ml. Cells were reisolated by

centrifugation for 10 minutes at 1000 rpm (Heraeus sepatech, Omnifuge 2.0 RS)

. and resuspended in 50 ml of binding buffer (120 mM NaCl,’ 5 mM KCL 1.2 mM

925 MgSO, 1 mM EDTA, 10 mM D(+)glucose, 15 mM NaAc, 100 mM Hepes pH 7.6,

1% BSA). Cells were courted, reisolated by centrifugation and ad;usted with

binding buffer to 1 x 10° cells/ml.

1'% {abeled IGE-I and IGE-T peptides (Amersham, ~2000 Ci/mmol, Cat. No.
IM172 and TM238), solubilized in 0.1% CHsCOOH, were diluted in binding buffer
30 to a final activity of 4 x 10° counts/{minute x ml). 75 pl of antibody at the specified



Examine 6 Inhibition of IGP-I and IGP-II binding to tumor cells expressing IGF-IR In order to determine
the ability of the antibody of the invention to block binding 10 of the liga.nds IGF-1 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 10'/ml) were plated in RPMI 1640
medium (PAA, Cat No. EIS-039) supplemented with 2 mM L-Glutamiin, Ix. non-essential amino adds
Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate 15 (Gibco, Cat No. 1.1360-039) and 10% heat
inactivated FCS (PAA, Cat No. A15- 771). Six bottlés in the T175 format were inoculated with 20 nil

cells in the respective medium for each experiment and cultivated for two days at 37C and 59'c COz

to obtain confluggtcell menalausiseitolest indiiduaaets. i mlolde Tomsin/ERFAGGIboo, Cat

No. 25300-054) 20 175 ¢ ed and d tac Nt of r Zeiss
Axiovert25 mmrd@éd’[ﬁ% ;ﬁ%% %?‘E&(were o é’ctxedo anadlg |ur§ %%to %gﬁlﬁiig%%\y%%d before was
added to a total mghtedob‘ﬁ@wf%ﬂ@%@e%é%lﬁfédbgp%ﬁ% F5h f8¥"at 1000 rpm

(Heraeus sepateghe@anaifugend@iR Sjeandsesgspentdedsimns0 mil bidindihgfsuffesti{ 172ThiM NaCl, 5
MM KCI, 1.2 MM . 9§e@4 1M BREAg 1mM R iglusesedld miiiNiades kaBemNibdepes pH 7.6,

1% BSA). Cells were cou relsolategEP centrrifugation and adiusted with binding buffer to 1 x
1.06 cells/ml. |1z“§1°38’é? TRRGTE ﬁ)% epftgi es (Amesfsﬁgﬁn %&OO Ci/rmmoi, Cat No. IM172 and
IM238), solubilizeeciptdiatgncaweesol-1., were diluted in binding buffer 30 to a final activity of 4 x 105

counts/(minute x ml). 75 111 of antibody at the specified -35- concentrations together with 25 ul of

prediluted 1125-ipheled J@Fs 0t Ghrds Reptiderwasaddedh 204 Iiof celiSobpeasiaiitand incubated
for 3,5 hat 4C. Gells.wen I%%O'azﬁf% ﬁ%ﬁ&%@%@xf@ﬁ{@ 12 4009t (ERpendorf, 5415C)
and supernatantrem &d. After was

s.in.1 rod ng buffer, cells.were suspended
in 1 ml bir‘i)dlng béff@h%\ﬁ?f%&ﬁé?é?ré’dl% ARRRASH tne (igﬁgén el e
- are shown in Fig. 7. No detectable inhibition for IGF-II binding could be observed.

N Example 7
B Antibody compeﬁtton assay for IGF-IR binding

- For an epitope mapp'mg of anﬁ;IGF—IR monoclonal antibodies a similar format as
15 for affinity measurement (Example 2) was selected, but IGR-IR was pre-incubated
A for at least 0.5 hours at RT with the antibody in solution. This mixture was injected
- and IGE-IR binding (or inhibition) was detected. This assay allows measuring the
reciprocal’inhibitory activity of monoclonal antibodies for IGF-IR binding. It was
found that the antibodies of the invention compete for binding to IGF-IR with
‘ -20 oIR3, an antibody which is known to bind to aa 217-274 (Gustafson, T.A., and
‘Rutter, W.J., . Biol. Chem. 265 (1990) 18663-18667)."

Example 8 , :
_ Inhibition of IGF-I mediated phosphorylation of IGF-IR and Akt/PKB ,

In. order to determine the ability of the antibody of the invention to inhibit

25  activation and phosphorylation of the IGE-I receptor (IGR-IR), competition

' " experiments were performed with IGE-I peptide and subsequent Western blotting
“analysis with antibodies specific for phosphorylated tyrosine.

Human tumor cells (HT29, NCI H322M, 5 x 10%/ml) were plated in RPMI 1640
mediam (PAA, Cat. No. B15-039) supplemented with 2 mM L-Glutamin, 1x non-
.30 essential aminoacids (Gibeo, Cat. No. 11140-035), 1 mM sodinm pyruvate (Gibco,



amount of radioactive peptide bound to the cell surface receptors was measured on a scintillation
counter. The resulting IC50 curves demonstrating the ability of the antibody to inhibit binding of IGF-I
and IGF-Ili peptide to the IGF-I receptor are shown in Figs. 5 and 10 6. The average IC50 value for
antibody 18 is 0.3 nivL The results for antibody alR3 are shown in Fig. 7. No detectable inhibition for
IGF-II binding could be observed. Example Antibody competition assay for IGF-IR binding For an
epitope mapping of anti-IGP-IR monoclonal antibodies a similar format as 15 for affinity measurement
(Example 2) was selected, but IGF-IR was pre-incébated for at least 0.5 hours at RP with the antibody
in solution. This mixture was injected and IGF-IR binding (or inhibition) was detected- This assay

allows measuring the reciprocal inhibjtogy activity | artibodies fos_Ioh:IRspinding. It was
found that the an ?b%?aie%?%ﬁ%%i%ﬁ?@gnégﬁcﬁé%#%%%%éq%%g Eﬁ%ogﬁhﬁ% |7(.I%Fjg_)B ,;p%n antibody
which is knowndg e as S1Fe 7alesu HarsirP 148 YHa "%ift T |0T.§%ﬁlém 265 (1990)
18663-18667). Examipte Bddinibifioreot Gperimetiaed phosspbgITeMaF /S BLiCand 2RIPKB In order

to determine thesgbility of the antibody of the invention to inhibit 25 activation and phosphorylation of
the IGF-I receptor (IGF-IR), competition ex-neriments were performed. with 1GF-I peptide and

subsequent Western blotting analysis with _%géibodies specific for%hosghor igvtedt resine. Human
i

tumor cells (HT29RES ey Rf, SRR Werd fISEd i *1640° medium (PAA, Cat. No.
E15-039) suppleamented avithr2plackdGlutdifinent, onegetiane i AiihnBatiBéeGiBeB<cat No.
11140-035), 1 mM306imdayate¢Giket36mcatdon k1 360:089) BhC0S% eptirdetivated FCS
(PAA, Cat- No. A15-741). Forsdetermination 6150 mAlas.ck2 wel plaleswaseageylated with | mi
cells in the respective Medium 10" Sach SXReImety 200 Sulvaeg.foniug daya Alazugnd 5% CO2
| 10 | removed by aspiration and 100 il of cold lysis buffer was added per well (50mM
: Hepes pH 7.2, 150 mM NaCl, imM EGTA, 10% giycerol, 1% Triton®-X100,
100mM NaF, 10 mM NaP,0;, Complete® protease inhibitor). The cells were
detached using a cell scraper (Corning, Cat. No. 3010) and well contents
transferred to Bppendorf reaction tubes. Cell fragments were removed by,
15 centrifugation for 10 minmtes at 13000 rpm and 4°C and half of the supernatant was
" added to 2x Laeramli sample buffer in a 1:1 (v/v) ratio. For immunoprecipitation of
IGR-IR, the remaining supernatant of cell lysates underwent a dearifying spin (10
minutes at 13000 rpm and 4°C) right before 1 pl of an polyclonal antibody against
" IGR-IRE (C-20, Santa Cruz Biotechnologies) or a murine monoclonal antibody
20 (IgGl) which recognizes an epitope within amino acids 440-586 of the emaceﬁplar
domain (o-chain) of the human IGF Type 1 Receptor was added (mAb 24-55,
GroPep). After 2 hours incubation at 4°C in 2 rotating Eppendorf reaction tube, 25
ul Pfotein G 'Sepharose® beads (Amersham Biosciences, Cat. No. 17-0618—Q1) were
“added followed by another incubation step of 1 hour at 4°C. The beads with bound
25 7 antibody-protein-complexes were isolated by centrifugation (1 minute at 2000 rpm
" o and 4"C)_ and washed three times with wash buffer (Iysis buffer with only 0.1%
Triton®-X100). After boiling the beads in Laemmli sample buffer, cellular proteins
were separéted by SDS-PAGE and transferred to a nitrocellulose membrane
(PROTRAN® BA 85, Schieicher&Schuell) by semi-dry Western blotting.

30 A phosphotyrosine specific antibody (Upstate, clone 4G10, Cat. No. 05-321) was
used to determine phosphorylation status of immunopurified IGE-IR. For the’
detecion of phosphorylated AK/PKB an antibody with specificity for.
pﬁosphoryiatéd Ser473 (Cell Signalling, Cat. No. 9271) was applied.



5 After 48 hours of cultivation with low serum medium, the medium was carefully removed and
replaced by different concentrations of antibody diluted in the respective medium. After 5 minutes
incubation at 37C and 5% CO2IGF-I peptide was added at a final concentration of 2 nM and cells
were again incubated for 10 minutes under the conditions mentioned above. The medium was
carefully 10 removed by aspiration and 100 I. of cold lysis buffer was added per well (50mM llepes pli
7.2, 150 mM NaCl, 1mM EGTA, 10% glycerol, 1% Jriton -X100, 100mM NaF, 10 mM Na4P20r,
Complete(r) protease inhibitor). The cells were dé?gched using a cell scraper (Corning, Cat No. 3010)
and well, contents transferred to Eppendorf reaction tribes. Cell fragments were removed by 15
centrifugation fa, 10 minytesyit 000 paranh4GandthatfoftheisuperhathniGias added to 2x

Laemmli samplgé%y’,ggg in S%O%l QII,MVV% ratio. For immunoprecipitatiou of IGF-IR, the remaining
supernatant of S Nderweit a clearifying spin (10 minutes at 13000 rpm and 4C) right before

1 pl of an polyclonal antibody against IGF-,W (C-20, Santa Gruz Biotechnologies) or a marine
monoclonal antibedyROY1gGl) which recognizes an epitope within amino acids 49:0-586 of the

extracellular dopaindaschainieidhabumandamimeficeddibilasddded (mAb 24-55, GroPep).
After 2 hours incubation at 4C in a rotating Eppendorf reaction tube, 25 pl Protein G Sepharose(r)

beads (Amersham Biosciences, Cat. NQ. 17-0618-01 re_added followed by angthefincubation
step of 1’hour afBerdeR&osH %%ﬁ%%%#ﬁ %%{gﬁﬁ%og y-pro gfrllg-j(g%%n%ﬁxwes were isolkgfégl by
centrifugation (Lreoirptite GEBABY irphiman eele FEfdRASH SORAFE RO RRT SHRSH Bt (lysis buffer
with only 0.1% {[H&ﬁ%&&@r)@s‘\ﬁ&ﬁﬁhﬁuﬂgs@miﬁeadsﬁndi@emnﬁmsa‘mme%uffer,»ceIIuIarb proteins were
separated by SDS-PAGE and transferred to a nitrocellulose membrane (PROTRAN(r) BA 85,

Schleicher&Schu.ell) by semi-d rn_bjoiting. A PheRpMaLysQsive . spasific entibedy (Upstate,

clone 4G10, Cat%%ﬁ?%%@éggédﬁe?ﬁgﬁé& hosphorylation status‘,j%f] immlégggyriied IGF-IR.

" Forthe detectioBIGHpHOspiratgraeate e 2 afhd Vi‘/ﬁﬂ%&&ﬁfﬁt’ﬁs&? Gapborylated. Seri-i3
(Cell Sigpglling, GafbNpC22Rb) wastaffijed md7sodium pyruvate (Gibco, Cat. No. 11360-039)

and 10% heat inactivated ECS (PAA, Cat. No. A15-771). Por each incubation ‘
period one 12 well plate was inoculated with 1 ml cells in the respective medinm for
" each experiment and cultivated for 24 hours 4t 37°C and 5% COs..

The medium was carefully removed and replaced by different concentrations of

15 ‘antibody diluted in the respective medium. In two contral wells, medinm was .
replaced by either medium without antibody or medium with a control antibody
(AB-1, Oncogene, Cat. No. GRH), 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. '

-20 bThe medium was carefully removed by aspiiation and 100 pl of cold }ysis buffer;was -

' * added per well (50mM Hepes pH 7.2, 150 mM NaCl, ImM EGTA, 10% glycerol,
1% Triton®-X100, 100mM NaF, 10 mM Na;P,07, Complete® protease inhibitor).

- The cells‘were‘ detached using a cell scraper {Corning, Cat. No.” 3010) and Wellﬂ
contents transferred to Eppendorf reaction tubes. Cell fragments were rgmoved by
25 centrifugation for 10 minutes at 13000 rpm and 4°C and the supernatant was added
‘ to 2x Laemmli sample buffer in a 1:1 (v/v) ratio. Cellular proteins were separated by
'SDS-PAGE and ‘transfetred to a nitrocellulose membrane (PROTRAN® BA 85,

Schleicher&Schuell, Cat. No. 10 401196) by semi-dry western-blotting. -

' An antibody specific for IGF—IR .(C~20, Santa Cruz Biotechnologies, Cat. No. sc-
30 ' 713) was used to determine protein levels of IGP—IR.. -



The observed blockage of IGF-I induced phosphorylation of both IGF-IR and Akt!PICB is shown in
Fig. S. Example 9 Induction of antibody mediated downregulation of IGF-IR in-vitro 5 In order to detect
effects of the antibody of the invention on the amount of IGF-I receptor (IGF-IR) in tumor cells,
time-course experiments and subsequent western- blotting analysis with IGF-IR specific antibodies
were performed Human tumor cells (HT29, 5 x 104 cells/ml) in RPMI 1640 medium (PAA, Cat. No.
E15-039) supplemented with 2 mM L-Glutamin, Ix non-essential aminoacids 10 (Gibco, Cat No.
11140-035), 1 mM sodium pyruvate (Gibco, Cat. NDP 11360-039) and 10% heat inactivated FCS (PAA,
Cat. No. A15-771). For each incubation period one 12 well plate was inoculated with 1 ml cells in the

respective mediym for. each expREMENtARC-gulivaledfBbdd HousiM-3nbnand: Y% G2 The

medium was carefully removed.and r(ie lace b¥1 diﬁ‘aesrebnste %pe&centrations of 15 antibody diluted in the

respective medithi o W EBRHEPR RIS HRE

was O . . . .
S, me iU was replaced by either medium without. antibody or
medium with a control antibody (All-l, Oncogene, Cat. No. GR11). Cells were incubated at 37C and
5% CO2 and ingiviglyal plates were taken out for further processing after 15 minutes, 24 hours and

48 hours. 20 Th&msﬂiaﬂbmmsfﬂﬁwgm@w@demsaﬁpi@m@ Rad kR0 fchotapiddysis buffer was
added per well (50mM Hepes pH 7.2, 150 mM NaCl11mM EGTA, 10% glycerol, 1% Triton(r)-X100,

1.00mM NaF, 10 mM Na4P207, Complete(r) protease inhibitor). Theégllﬁ Wﬁ%%'d tagh?d using a cell
scraper (EorningnCadanis dosopanairdr o R At SR BPpERY PeaiRcH e Bes. cell

fragments were temibved ty 5utenteifygatiOR forobOpaifotes atiB000 e afdorgeaithe

supernatant Wasaqgggggcggag)%@ﬁmgﬁp@pﬁ@uffer ina 1:1 (vlv) ratio. Cellular proteins were .
separated by SDS-PAGE and transferred to a nitrocellulose membrane (PROTR4N(r) BA 55,.

(G120, Santa CriZ BiotioHnb G0 BRI R RSP 9 s SRS B MG lovels of
IGF-IP were plated in MEM Dulbecco medium (DMEM) with high glucose (PAA, Cat. No. :
10 - E15-009) supplementéd with 2mM L-Glutamin (Gibco, Cat. No. 25030-024) and
10% heat inactivated BCS (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

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

‘To collect individual cells, 2 mi of 1x Trypsin/EDTA. (Gibco, Cat. No. 25300-054)

15 ‘per T175 flask were added and detachment of cells monitored with a microscope.

' The cells were collected and medium with 10% RCS as described before was added

1o a total volume of 50 mL Cells'were reisolated by centrifugation for 10 minutes at

1000 rpm and resuspended in 50 ml of binding buffer (120 mM NaCL 5 mM KCL,

: 1.2 mM MgSOs, 1 mM EDTA, 10 mM D(+)glucose, 15 mM NaAc, 100 mM Hepes

20 pH._7.6, 1% BSA). Cells were counted, reisolated by centrifugation and adjusted
with binding buffer to 1x 10° cells/ml.. :

I labeled insulin peptide (Amersham, Cat. No. IM166, ~2000 Cifmmol),
solubilized in 0.1% CHsCOOH, were diluted in binding buffer to a final activity of
, 4410° counts/(minute*ml). 75 1l of antibody together with 25 pl of prediluted '~
25 .~ labeled insalin peptide was added to 200 pl of cell suspension {final antibody
' " concentration 200 nM) and incubated for 3,5 h at 4°C. 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
buffer and transferred to scintillation tubes. The amount of radicactive peptide

30 - bound to the cell surface receptors was measured on a scintillation counter.



-35- Downregulation of IGF-IR induced by the antibody of the invention after less than 24 hours after
addition of the antibody was observed Examgle, ] O Inhibition of insulin binding to 3'l -cells expressing
human insulin receptor 5 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. 3T3 cells (1 x 105/ml) expressing recombinantly high numbers
(>105) human IR were plated in Iv EM Dulbecco medium (DMEM) with high glucose (P ., Cat No. TO
E15-009) supplemented with 2mM L-Giutamin (Gitg®; Cat. No. 25030-024) and. 10% heat inactivated
FCS (PAA, Cat. No. A15-771). Six bottles in the T175 format were inoculated with 20 ml cells in the

respective medium for each experiment and cultivated.for two days at 37C.and 5% GRZ to obtain
confluent cell méheREEHS SFEeRIEE ﬁ%?%%ﬂ%yf m %ﬁ"f”%%gé](ébm (Gibco, Cat No.
25300-054) 15 pedkkE flaskoiiere dtddd aneligarseniteit®reells 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 Werg (r%glsaliggd by centrifugation for 10 minutes at 1000 rpm and resuspended in 50 ml of
binding buffer (1

r Cl,, 5mM 1ZCI, 1. S04 M EDTA, 10 mM D(-)glucose, 15 mM
NaAc, 100 mM Wéﬁ%ﬂ%@%&%@&){g}éﬁ;s W%rgsggaﬁrt%g?o?eisolated by centrifugation and.
adjusted with binding buffer to 1 x 106 cells/ml. I'25-labeled insulin peptide éAmersham, Cat. No.

IM166, 2000 Cifpraal): sobubilizetn R Wi GHME Qi inere @iluribhibividihy BUFRIW a, final
Tabeled msulin AL VL S 6 200 b o ol o pereio (1nek AcHBogiuemncentiaton 200 )
and incubated f% ,?ng%‘ﬁsa%%grgﬁéoéteeﬁ?ﬁrﬁl %%n%% g%ﬁ%%ﬁ&z?%oo rpm and
supernatant was Gawseed. Afrsnawasiing 17 BESTL Bi?frgﬁﬁgxﬁu%er, EefidWere resuspended in
1 mi binding bufgicapHinasterseddepscintatibndissos THESMNGHR SRaliSELAEET e
- 10 with IGE-IR (5*104(36]18]1)31, Pietrzkowski, Z., et al.,, Cell Growth Differ. 4 (1992)
' 199;205) were plated in MEM Dulbecco medium (DMEM) with high glucose
(PAA, CatNo. B15-009) supplemented with 2mM L-Glutamin (Gibco, CatNo.
25030-024) and 0:5% heat inactivated FCS (PAA, CatNo. A15-771) or human
tumor cells (FIT29, NCI H322M, 510%ml) in RPMI 1640 medium (PAA, CatNo.
15 ' B15-039) supplemented with 2 mM L-Glutamin, 1x non-essential aminoacids
(Gibco, CatNo. 11140-035), 1 mM sodium pyruvate (Gibco, CatlNo. 11360-039)
and 0:5% heat inactivated FCS (PAA, CatNo. A15-771). For determination of ICso
values, 12 well plates were inoculated with 1 ml cells in the respective medium for

" cach experiment and cultivated for two days at 37°C and 5% COx.

20 - * After 48 hours of. cultivation with low serum medium, the medium was carefully
removed and replaced by different concentrations of -antibody dﬂuted in the
respective medium. Cells were incubated for-15 minutes under the conditions
mentioned above. The medium was carefully removed by aspiration and 100 pl of
cold Iysis buffer was added per well (50mM Hepes pH 72, 150 mM NaCl; ImM
25 - EGTA, 10% gycerol, 1% Triton-X100, 100mM NaF, 10 mM NagP,0;, Complete™
protéase inhibitor). The cells were detached using a cell scraper (Corning, CatNo.
3010) and well contents transferred to Eppendorf reaction tubes. Cell fragments
were removed by centrifugation for 10 minutes at 13000 rpm and 4°C (Eppendorf
- centrifuse 5415R) and half of the supernatant was ‘added to 2x Laemimli sample
30 buffer in a 1:1 (v/v) ratic. For immunoprecipitatioﬁ of IGR-IR, the remaining
superpatant of cell lysates underwent a clearifying spin (10 minutes at 13000 rpm
and 4°C) right before 1 pl of an antibody against IGR-IR was added (C-20, Santa
Cruz Biotechnologies, CatNo. sc-713 or mAb 24-55, GroPep, CatNo. MAD1). After



30 bound to the cell surface receptors was measured on a scintillation counter. -39- The results
demonstrate that the antibody of the invention does not interfere with binding of insulin ligand to the
insulin receptor (Fig. 9). Example 11 No stimulation of IGF-IR and AktJPKB phosphorylation 5 In order
to exclude IGF-IR stimulating activities of the antibody of the invention, phosphorylation of 1GF-IR
was determined in the absence of IGF-I ligand but in the presence of the antibody of the invention and
a reference antibody (alR3, Oncogene, Germany). This was performed by a western-blotting analysis
with phosphorylation-state specific antibodies. 3T3%Cells (ATCC CRL 1658) transferred 10 with. IGF-Iit
(5*104cells/ml, Pietrzkows1d z., et al., Cell Growth Differ. 4 (1992) 199-205) were plated in MEM

Dulbecco mediupn(ahd EMipwithehigh glusaseo tRAA EGaiiNe: Edb-009 sbin e meahiadiwith 2mM L

Glutamin (Gibcog GaING.n25030:004) andl. ;5% heatinactivated FGS{RAM, CaNo-Alg771) or
human tumor ceﬁ HT29, NCI H322M, 5*1041m1 #n RPMI 1640 mg% r&é@ QgtNo 15 E15-039)
(

AA
supplemented WIRHRINT BRI RORP R XER rftfaf aMfH oA S (G5 R2ERNIE: 3‘_{5\6-035), 1 mM
sodium pyruvatea{Giocy; Ceitio cABBID 3G At S by enirifatioatddrpuse(BARCAINO. A15-771).
For determinatiomef 4€30maesed 2hwell plate svitieredaobutate dysitl b fid-oelth isnthed réspective
medium for each,expegiment and gufivated (rave days AUBTE ANC%%.COAR0 AlRAS hours of
cultivation with low serum m?glgmﬁﬁﬁﬂum %(vatga C efu(l:{y. remov&;d ea!ﬂld1 reeplace% by different
concentrations of StBBAHiteH M the - 16spaetive Thedium. Cefls Wers mcapated Tor 15 minutes
under the conditiGROFRerti dHe doasevsi PraBafimGaABcc AR AV ARNREEE b E HHFEHBN and 100 pd
of cold lysis buffgowiag.added per well (50mM Hepes pH 7:2, 150 mM NaCl;.ImM 25 EGTA, 10% . .
glycerol, 1% Triton-X100, 100thM Nall, 10 mm Na4P207, CompleteT4" protease inhibitor). The cells

were detached using,a cell scray erréCo%nin atNo. %’tl and well tefe;t‘ transfeyed to
" Eppendor reactig‘n ?&‘8&1‘)@&? ra‘gS ents v%%tr%)ord\lm&% %?%/’cecgotﬁ ué‘i'gr?lgh o%ﬁ@'m%inuqtggat 13000
rpm and 4C (Epp&fapding tyrosime-phosphorylated  proteins) was used to determine
. ‘ - phosphorylation status of immunopurified IGE-IR. For the detection of
phosphorylated - Akt/PKB an antibody against Aktl with specificity for

phosphorylated Serd73 (Cell Signalling, CatNo. 9271) was applied.

15 It was observed that the Akt/PKB kinase downstream in the signalling pathway of
"~ IGE-IR was significantly activated by the reference antibody at concentrations
bigher than 5 nM but not by the antibody of the invention at concentrations up o
" 10.000 nM. The results are shown in Figs. 10 and 11 (HM=low serum medinm with

' 0.5% BCS, HEM+IGFI=low serum medium with 0.5% FCS and 10 M hIGE-T).

20 | Examplel2 .
‘ Induction of receptor down-regulation in H322M xenograft models

~ Tumors were induced in nude mice and treated once with different concentrations
of the antibody of the invention. 24 hours after treatment ‘the tumors were
" extracted and homogenized under Hquid nitrogen. Cold lysis buffer was added
25 (50mM Hepes pH 7.2, 150 mM NaCl, 1mM BGTA, 10% glycerol, 1% Triton-X100, -
~100mM NaF, 1 mM Na;V04, 10 mM NayP,0;, Complete™ protease inhibitor, ImM
PMSE) in a buffer-volume to tumor-weight ratio of 5:1 and thoroughly mixed with
the thawing tumor homogenate. After solubilizing the tissue for 15 minutes on ice, -
insoluble fragrriehts were removed by centrifugation for 10 minutes at 13000 rpm
30 and 4°C (Eppendorf centrifuge 5415R). 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 ZXvLaer»nm}i



centrifuge 5415R) and half of the supernatant was added to Zr Laemmli sample '30 buffer in a. 1:1
(vIv) ratio. For immunoprecipitation of I.GP-IR, the remaining supernatant of cell lysates underwent a
cleari~ying spin (10 minutes at 13000 rpm and 4C) right before 1t of an antibody against IGP-IR was
added (C-20, Santa Cruz Biotec'nnologies, CatNo. sc-71.3 ormAb 24-55, GroPep, CatNo. MAD1).
After -40- 2 hours incubation at 4C in a rotating Bppendorf reaction tube; 25 | Protein G Sepharoset”
-beads (Amersham Biosciences, CatNo. 17-0618-01) were added followed by another incubation step
of 1 hour at 4C. The beads with bound antibody-pﬁ}téin-complexes were isolated by centrifugation (1
minute at 2000 rpm 5 and 4C) and washed three times with wash buffer (lysis buffer with only 0.1%
Triton-XI10G). After kfgf@ig}@emg beadsjn Lagmmiizample-buffencellalarpratejnsDveresseparated by
SDS-PAGE and transferred to.a nitrocellulgse membrane, (FROTRAN BA8% Sefleicher&Schuell,
CatNo. 10 40113%) b?%%ﬁ?ﬁﬂ”ij westetn- BIodng. 10 A P h ’

osphotyrosin specific anéigdg%(Upstate,
done 4G10, CatiblepbaiichreloGiiding 1 risindh RS SHRBHAR AN W9ad et 16 determine
phosphorylationsgtatis Sfisoaupoy fietk| G- RioEahtiwodiste ClitN ofphdspionfetda |k/PIC'B an
antibody gainsgiégyc yvithyspecificity for phosphorylated Ser473 (Cell Signalling, CatNo. 9271) was
applied. 15 It was observed that the Akt(PKB ldnase downstream in the signalling pathway of IGF-IR

was significantly activated by the reference antibody at concentrations higher thanéagM but not by the
antibody of the iHrentiopEResVERIFRGGAERAITE FHOBT RO FRE RS are ShGWn in Figs. 10 and 11
(HM=low serum degetitien twithredsb ¥ PEFSTRHMelGE:|owesaratemBdiintwithesds, EE%rand 10 nivi
hiIGF-1). 20 Exarrﬂgjg 12 Induction of receptor down-regulation in H322M xenograft models Tumors
were induced in nude mice and treated once with different concentrations of the antibody of the
invention. 24 hours after treatment the tumors were extracted and homogenized under liquid nitrogen.
Cold lysis buffer ,

710~ ClqBinding ELISA

Introduction

“To determine the abil'ity'of antibodies according to the inve;ntioﬁ_to fix Ciq an
" ELISA approach was ased. Clq is part of the adaptive immune system and, upon
| binding to immune complexes, triggers the sequential acfivation of several
15 ’ 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 Clq is added. Clq binding is detected by an antibody directed
20 o against human Clq followed by a peroxidase-labeled conjugate.

* Materials and methods

Antibody 18, 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 pg/ml), that binds Clq very weakly, was
25 - used. Human IgGI was incorporated as positive ‘control. Human Clq stock
solution with a concentration of 2 pg/ml was used. For the detection 0of Clga rabbit
antibody directed agajﬁst Clq (Dako) and an anti-rabbit IgG antibody, conjugated
with horseradish peroxidase (Sigma) were used.



25 (50mM Hepes pH 7.2, 150 mM NaCl, TniM BGTA, 10% glycerol, 1%'Triton-XIOQ, 100mM NaF, |
mM. Na3VvVO4, 10 mM Na4PzZO7, CompleteT' protease inhibitor,.ImM PMSF) in a buffer-volume to
tumor-weight ratio of 3:1 and thoroughly mixed with the thawing tumor homogenate. After solubilizing
the tissue for 15 minutes on ice, insoluble fragments were removed by centrifugation for 10 minutes at
13000 rpm 30 and 4C (Eppendorf centrifuge 5415R). The protein concentration of the samples was
determined with the Micro BCA TM Reagents (Pierge) and lysis buffer was added to adjust equal
concentrations, Part of the supernatant was added to 2x Laeznmli -41- sample buffer in a 1:1 (v/v)
ratio. Cellular proteins were separated by SDS PAGE and transferred to a nitrocellulose membrane
(PROTRAN BA 8&ciSdhteichet&sehtitinCatNo. 10 401196) by semi-dry western-blotting. An IGF-IR
specific antibody (C-20, Santa Cruz Biotechnologies, CatNo. sc-713) was used to to 5 detect IGF-IR..

Upon treatment with, the antingdy. of the, invantion we.abssrued arcguoaniiation.gepgadent decrease
of IGF-IR levels with an estimated BC50 at 0.6 mg/kg (Fi u%e .12) Examfleol M1 Cli%lg,lndlng ELISA
in

Introduction To HEFEFHRSE HEAEHAR B B C NG o oMY iR 16 i clg'ah ELISA

approach was u$edpGiediS pamtseftifaeaadaptive immune system and, upon binding to immune
complexes, triggers the sequential activation of several 15 zymogens. The enzymes in turn, cause the
cleavage:of C3 polggules, 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 Clq is added. Clq binding is detected by an
antibody directe@gﬁfﬁﬁ@wﬁﬁsﬁﬁ?ﬁ’éﬁ”@@ fSréweatinp sy sosde e besmaghte Raterials and

methods 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 2, as are the correlation

10 * coefficient of the curve (R2) and the standard deviation for each value. The Jowest
correlation coefficient had a value of 0.950 (IgG4). With a maximum binding of
0.279, human IgG4 (negative control) shows minimum binding of Clg. Positive
: controls 1gG1 and IgG3 both bind Clq, as shown by a maximum binding of 1.729
- and 2.223, respectively. |

15 ' Table 2
‘ Maximum binding (Bmax) of the HuMAD tested in the Clq binding ELISA (p=3)

Best fit values Bmax ~ Standard Goodness of fit Standard
deﬁaﬁon - r?  deviation
| Brmax , R®
| 1sG1 Sl 1me ' 0.166 0983 | - 0010
11gG3 2223 0.947 0995 0.005
1 1gG4 0279 0.280 0.950 - 0.041
Antibody 18 1670 0.601 0.988 0.005

The correlation coefficient (R2) and standard deviation and are also listed.

" Compared to the Clq binding of human IgG4 (negative control, with an O.D. of
20 - 0.279), all antibodies tested are equally capable of fixing Clg.



Antibody 18, 8.and 23 and control antibodies were tested in concentrations of 10, 5, I. and 0.5 p.gim1.
Table 1 shows the specificities of the samples tested. As a negative control a human IgG4 (CLB
stock 0.5 giml), that binds Clg very weakly, was 25 used. Human IgGl was incorporated as positi\’/e
control__ Human Cig stock solution with a concentration of 2 ug/m1 was used. For The detection of Clq
a rabbit dntibody directed against Ciq (Dako) and an anti-rabbit IgG antibody, conjugated with
horseradish pero ddase (Sigma) were used. _42_ Calculations and curve fitting Calculations
concerr!ing maximum binding (Bmax) of the HuMAB*tested were determined using nonlinear
regression curve fitting (one site binding) using Graphpad Prism software. 5 . Results The antibodies

Zggordln(goto th mveqthn show dose dependent binding of human ClIq protein. The optical density at
nm D403'§—rf‘or¥¥wa§ plotte inst t e Hu Ab conc ntrations a ere fitted
nonlinear regre ST BREIORY §’ SrRSSARUN 2 CPO %m %Yargthqe‘éq%%\y otne

um mar sted in Table 2, as are the
correlat!on 10 coefficient of the curve (R2) and the standard deviation for each value. The lowest

correlation coeffigiepthag asaluenef@ObAgs4X Wétig@mx&ﬁ@mwhd&m@)@ﬁiﬁzqéﬁﬁﬁman lgG4
(negative contro’l_gmlglovgs @é@@%@m%ofc E@%{V@W@S@gﬁbﬁﬂdﬁg{@ﬁ@bhﬁind Clq, as

shown by a maximum binding of 1. 7 t| aximum binding (B
of the HUMAD teS889 ﬂépﬁzfaeﬁfncdlna?&gﬁ% = t%/la lﬁiéérﬁgi%%%dard Goodnessg c()f mar)

Standard deviation R2 deviation Bmax R2 IgGl 1.729 O 166 0.983 0.010 1gG3 2.223 0.947 0.995
0.005 19G4 0. Z%Qﬁaﬁmwmﬁlﬁlﬂancer Institute, lung adenocarcinoma cell line), H322M,

H460 and NIH 3T3 cells (2-6 x 10 6 were labeled with 100 pCi *Cr for 45-120
minutes (Amersham Pharmadcia 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 well in 2 round bottom plate, in a volume of 50 pl
- Antibodies were added at a final concentration ranging from 25-0.1 pg/ml in a
volume of 50 pil cell culture medium to 50 pl cell suspension and incubated for 30-
60 minutes. After incubation excess antibody was removed by washing twice with
~ PBS. 100 pl of active or inactive (30 minutes at 56°C) pooled human serum, guinea
15 pig, rabbit or nude mice serum diluted between 1/ 3-1/30 was added, and the cells -
' were incubated for 3 hours, after which the cells were spun down at 1500 rpm for 3

minutes. 100 pl of the supernatant was harvested, transferred to polypropylene
tubes and counted in a y-counter.

To study the effects of the antlbodles in ADCC, H322M, H460 and NIH 3T3 or
20 -+ other suitable IGF-IR expressing cells (2-6 x 10°) were labeled with 100 pCi ' 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 Tound bottom plate, in a volume of 50 pl. HuMADb antibodies were
‘added at 2 final concentration ranging from 25-0.1 pg/ml in a volume of 50 pl cell
25 cultare medium to 50 pl cell suspension and incubated for 15 minutes.
' Subsequently, 50 pl of effector cells, freshly isolated PBMC or purified effector cells
from buffycoats, were added at an E:T ratio in the range of from 100:1 to 5:1. The
: ‘plates were centrifuged for 2 minutes at 500-700 rpm, and incubated overnight at
37°C. After incubation the cells were spun down for 3 minutes at 1500 rpm and 100

30 1l of supernatant was harvested, transferred to polypropylene tubes and counted in
~ ay-counter.-



Antibody 18 1.670 0.601 0.988 0.005 The correlation coefficient (x2) and standard deviation and are
also fisted Compared to the Cl.q binding of human IgG4 (negative control, with an O.D. Of 20 0.279),
all antibodies tested are equally capable of fixing Clg. Example |14 Determination of antibody mediated
effector functions by anti-IGF-IR HaMAbs In order to determine the capacity of the generated HUMADb
antibodies to elicit immune effector mechanisms, complement dependent cytotoxdcity (CDC) and 5
antibody-dependent cell cytotoxicity (ADCC) studigg were performed. To study CDC (National Cancer
Institute, lung adenocarcinoma cell line), 11322M, H460 and'NIH 3T3 cells (2-6 x 106) were labeled
with 100 pCi "Cr for 45-120 minutes (Amersham Pharmacia Biotech, UK, Cat CJS11). After labeling

the cells were Wastregnivite ofitHlAgsimbPED arrt 43rdsr Samier sala sOtProREFRER lls 10 were
then plated 5,0Q9-per welhnadkokRd hetiomplaigeincalvdme bf Skpigekntiboeies wWere added at a
final concentration (anaing, o 26:0:1.paAL % AxalLRS o490 Rk selLulture medium o 50 pl cell

suspension andincubated for 30- 60 minutes. After incubation excess antibody was removed by
washing twice with PBS. 100 pl of active or inactive (30 minutes at 56C) pooled human serum, guinea
15 pig, rabbit oEmmpledite serum diluted between 1/3-1/30 was added,.and the cells” were incubated
for 3 hoyr,-, afterwhichdisicellsiEse Bpuamdoewn at 1500 rpm for 3 minutes. 100 | of the supernatant
was harvested, transferred to polypropylene tubes .and counted in a -f-counter. To study the effects of

the antibodies in ADCC, H322M, H460.and. NIH 3T3 or ther suitable |Gr-1R e§¥;e§.§ing cells (2-6
x 106) were Iabgéd‘)‘%ﬁﬁff fg@‘ﬁ%?%}’ z?f8rv9f§-&7§§)nrﬁ'ﬁ%l%%s%§%él}§ﬁgrnﬁ armacia lotech, UK, Cat

CJSI1), washedricaigritrandcorraatiishedpnsthods Attt iB60 i Cridicdiswere plated
5,000 per well iiy@tsddibptiom pibteVimage cuireaf-b&ij. inuMATbveriibddietwere nadded at a final
concentration raggine iR 260 AL volure:er SARlaelka5 ol medium im0 pl cell
suspengjon and ineubatecfor 15 mnuies. 15858 Rhfieg dhselidipshisisolated PBMC
or purified effector cels - ‘ : .
_ ‘injected into the right flanks of the mice. Tumor volume was calculated by :
measuring tumor diameters with Vernier calipers twice a week according to the
formula first published by Geran et al. (“Protocols for screening chemical agents
+ and patural products against animal tumors and other biological systems”, Cancer |
15 Chemother. Rep. 11301, 1972) where tumor volume [mg] = (length x (width)”).
Antibody was administered intraperitorieﬂly (ip.) at 10ml/ kg. Treatment was
started with doubled doses of the antibody administered in doubled volumes.
. Tumors were induced in nude mice as described above. After tumors had grown to
4n average volume of 160 mg, mice were treated intr‘ap‘e»ritone_ally six times once a-
20 week with 6, 0.6 and 0.06 mg/ kg of antibody as consecutive doses starting with 12,
| .12 and 0.12 mg/ kg as loading dose given once on the first day of treatment. Figure
13 pictures the tumor volumes measured during treatment until day 67, when the
animals were sacrificed and- the experiment was terminated. The :ezipeﬁmgnt
demonstrates that blocking of the IGF-IR axis by thu anti-IGE-IR mAb 18 results in
25 antitumoral efficacy when administered as a éingle agent at 6 and 0.6 'mg/kg., In
A ~ contrast, 0.06 mg/kg had no effect on tumor growth. ‘

In addition antibody 18 was tested in- combination with gemcitabine in the same
model. Tumors were induced as described above and treatment was initiated when
tamors had established and grown to 170mm’ average in all groups.‘ Antibody was
30 administered once a week i.p. at 6 and 0.6 mg/kg and in combination with 62 mg/
kg of gemcitabine at 0.6 mg. Gemcitabine was administered one cyde ie. every
third day for four times in total. Again, treatrnent was started by administering
‘doubled doses of the antibody. Figure 14 shows the tumor size in relation to the



from buffycoats, were added at an E:T ratio in. the range of from 100:1 to 5:1. The plates were
centrifuged for 2 minutes at 500-700 rpm, and incubated overnight at 37C. After incubation the cells
were spun down for 3 minutes at 1500 rpm and 100 30 !i1 of supernatant was harvested, transferred
to polypropylene tubes and counted in a y-counter. -44- The magnitude of cell lysis by CDC or ADCC
is expressed as We of the maximum release of radioactivity from the target cells lysed by detergent
corrected for spontaneous release of radioactivity from the respective target cells. xam-le 15 5 Growth
inhibition of H322M tumors The effects of antibody-18 in vivo was investigated by inducing tumors in
athvmic nude mice according to established methods. Human H322M NSCLC cells were coinjected
together with Matrigel subcutaneously into 6-7 week-old athymic nu. |%§$ u/ntr{]})}'. For t{%;l\t purpose, 5
x 106 H322M cellsmarcteaeenired bt FPEIRFE Meatin™ F\% m&&f%l 200 T MatrigeL 2001
of this mixture weseiojBcieddntminereighmdtzvke ofthredeie s FHIHGRRORTO WY dREh RS by
‘measuring tumor diametess. with-eeniartaliprisimice anvetkaataardingtodhpofordula first published
by Geran et al. ("Protocols, for screening chemical agents and natural products. against animal
tumors and other biological. systems", Cancer 15 Chemother. Rep. 11.301, 1972) where tumo volume
[mg] = (Ilength x (\E@émﬁé)—lﬁAntibody was administered intraperitoneally (i.p.) at 10m1/ kg. Treatment
was started with desteiedhtidsesodtheantibody administered in doubled volumes. Tumors were
induced in nude mice as described above. After tumors had grown to an average volume of 160 mg,

mice were treatedﬂggaperiéoengnaél%/cis& Jimes. qhee éégtyg@@gsv@ggcﬁbgdaﬁm&@@ mgktegpof antibody

as consecutive dOSESOStSa}f{Iﬁ WIE 12 and 0.12 mg/ kg as Ioaﬁlﬁ Hose diven gace.on the first day
of treatment. Figu%ﬂtﬂ%ﬁﬁ%@ﬁh&o TRV {ahsea%e %ringg%rﬁe%%fnent untj] day 67, when the

animals were sackfieblishn thecsxsériwrnEmatcie ARt ae averpdTeXse EMTHERTBNS T AEs that
“blocking of the IGkrLRasls byrdintinactiie 4R ovAls 18gfesuftsttibody 18. Again, treatment was
10 started with doubled doses of antibody given as loading dose (36, 12 z;nd 12
mg/kg). The experiment demonstrates that by treatment with the antibody, tumor

growth can be delayed when administered at 18 and 6 mg/kg once weekly (Figure
15). : ' ‘



25 antitumoral efficacy when administered as a single agent at 6 and 0.6 mg(kg. In contrast, 0.06
mg/kg had no effect on tumor growth In addition antibody 18 was tested in combination with
gemcitabine in the same model. Tumors were induced as described above and treatment was
initiated when tumors had established and grown to 170mma3 average in all groups. Antibody was 30
administered once a week i.p. at 6 and 0.6 mg(kg and in combination with 62 mg/ kg of gemcitabine at
0-6 mg Gemctabine was administered one cycle i.e. every third day for four times in total. Again,
treatment was started by administering doubled déSes of the antibody. Figure 14 shows the tumor
size in relation to the -45- various treatments over time. The experiment demonstrated that treatment

with antibody ]ﬁsggpﬂgggﬁgg once every seven days inhibits tumor growth by itself and enhances
the effectiveness of gemcitabine, a known antimetabolic compound. Pxam_ple 16 5 Growth inhibition

of 3T3 tumors Tumors were induced in nude mice essentially as described in Example 1.5 except that
murine 3T3 fibrdldlas@sB@er‘é)@fbr@@iﬁéQhélfﬁﬁfiaﬁ7l@ﬁQmAQ%§“r@%ed. Mice with established tumors
of approximatelyJigQ Ny, weteitreaies) Gt jap ERIO el onBéodveskly 38k séedlimes with 18, 6 or 0.6
mg/kg Oga”“b0S&th%%a',“@iiﬂeé@?ﬁ%&wﬁéeilﬁe%w;@&mém foulier doses®f antibody given as
loading dose (36, 1 1.2 /kg). The riment r with the
antibody, tumor%&%ﬂ%&ﬁtbagjgﬁé%&y‘ér %ﬁ?‘ﬁ%&%ﬁ%@%@%@ﬁo r%%ﬁ%ggﬁlggeﬁ Ev}\]/%-:‘ill\e%l’l<ly (Figure

15) -46- List of References ALy Ertestcp el e SPTEi Sht 57 (2000) 1050-1063 Aplin, J.D., and

Wriston, J.C. Jr BGRE, GiV.Revl. BiockdnBi(to8 1P A3903D8 5K feaga, C.L., et al., Breast Cancer Res.
Treatment 22 (1992).191x406 AusyRahcinoBlagts 200 m@at Protocols in Molecular Biology, Greene
Publishing and iley, lntersgienge, New. Xork 419§ 1790-1797
L * Berge, S.M., et al,, J. Pharm. Sci. 66 (1977) 1-19 »
Bergmann, U., et al., Cancer Res. 55.(1995) 2007-2011
Briiggemann, M., et al., J. Bxp. Med. 166 (1987) 1351-1361
‘ Brunetti, A, et al,; Biochem. Biophys. Reé. Commun. 165 (1989) 212-218
15 Carter, P., et al,, Proc. Nafl. Acad. Sci. USA 89 (1992) 4285-4289
| Chen, J.. et al, EMBO 7. 12 (1993) 821-830
. Chen, J., et al,, International Immunology 5 (1993) 647-656
Delafontaine, P., et al., J. Mol. Cell. Cardiol. 26 (1994) 1659-1673
Dricu, A, et al., Glycobiology 9 (1999) 571-579
- 20 Durocher, Y., et al., Nucl. Acids. Res. 30 (2002) E9
* Bdge, A.S., et al. Anal. Biochem. 118 (1981) 131-137
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851
Forsayeth, JR., et al.,, Proc. Natl. Acad. Sci. USA 84 (1987) 3448-3451
Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282
25 Gustafson, T.A., and Rutter, W.J., J. Biol. Chem. 265 (1990) 18663-18667
’ Hailey, J., et al., MoL. Cancer Ther. 1 (2002) 1349-1355 -
Harding, F.,and Lonberg, N., Ann. N. Acad. Sd 764 (1995) 536-546
Hovyne, P.A., et al,, FEBS Lett. 465 (2000) 57-60
Johnson, G., and Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218 .
30 Jones, P., et al,, Nature 321 (1986) 522-525 |
Kabat et al., Sequences of Proteins 6f Immunological Interest, 5th Ed. Public Health ' ‘
_ Service, National Institutes of Health, Bethesda, MD. (19%1)
Kalebic, T., et al., Cancer Res. 54 (1994) 5531-5534
Kanter-Lewensohn, L., et al., Melanoma Res. 8 (1998) 389-357
35 -~ Kato, H., etal, J. Biol. Chem. 268 (1993) 2655-2661
Kaufman, R.J., Mol. Biotechnol. 16 (2000) 151-161



Barnes, L.M., et at, Biotech. Bioeng. 73 (2001) 261-270 Barnes, LM., et at, Cyt

109-123 10 Benin., S., et at, Clin. Cancer Res. 7 (2001) 1790-1797 Berge,’ S.{A?tZ?ZnLOI\?gér?;rr(ﬁogg)
66 (1977) 1-19 Bergmann, U., et at, Cancer Res. 55 (1995) 2007-2011 Briiggernann, M., et at, J
Fax. Med. 166 (1987) 1351-1361 Brunetti, A., et at, Biochem. Biophys. Res. Commun’. 165 (192’39).
212-218 15 Carter, P., et aL, Proc. NatL Acad. Sci. USA 89 (1992) 4285-4289 Chen, J., et at, EMBO
J. 12 (1993) 821-830 Chen, J., et at, International Immunology 5 (1993) 647-656 Deiafo’ntain(’a P., et
al.; J. Mol. Cell. Cardiot 26 (1994) 1659-1673 Drici’ A., et at, Glycobiology 9 (1999) 571-579 20
Durocher, Y et aL, Nud. Acids. Res. 30 (2002) E9 Edge, A.S., et at Anal. Biochem. 118 (1981)

icsaldngLFLIJSgX (? %;%: ’N&td B@g&q%l(ﬂglg@%g@j 8455851 Forsayeth,.J.R., et at, Proc. NatL

’3451
Gustafson. T A LemeRetter S\ka" L@g?% %ﬁfg?ﬁ%%% igsrotem Expr. Purif. 8 (1996) 271-282 25

18663-18667 Halley, J., et at, MoL

Cancer Ther. 1&&6@%@43%@%@%@" 16, G883 dhbERy, N., .Ann. N. Acad. éu 764 (1993)
5R36 5245 HooyneLLPS& , Bl BlER S | Btp¥BIR20Q0NGHBO L%I"[ﬁ%ﬁ %-2&nd Wu, T.T., Nucleic Acids
es. 28 (2000) 214-218, a% ég&%ﬁﬁmgg@}l 1&@%@@&14&@&)@)}‘52&&5 Kabat et at, Sequences of

Proteins of Immuhoroglc nterest 5t ubI alth I [
Bethesda, MD. (Iicgngz)t usa;a 32%1 % 4|J(rigﬁyg g\},é}%@rg% nstitutes of Health,

n
at, Melanoma R@@%@SF@@QW@@(@%}Z&%& 8. BI?)?)CESF%] 525§§ (Iiggtg)r é_gf\:\éegzgflm -t
Kaufman, R .J., Mgibgg;mgm{@mso@amiﬁmm%macdogy 113 (1994) 49-101
‘ Love, T.W., et al., Methods Enzymol. 178 (1989) 515-527
10 Makrides, S.C., Protein Expr. Purif. 17 (1999) 183-202
Morgan, D.O., and Roth, R.A., Biochemistry 25 (1986) 1364-1371
Morrison, S.1L., et al.; Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855
Neuberger, M.S., et al., Nature 314 (1985) 268-270
- Norderhaug, L., et al., J. Immunol. Methods 204 (1997) 77-87
15 ~ O'Brien, RM,, etal, EMBO J. 6 (1987) 4003-4010
 Orlendi, R, etal, Proc. Nafl Acad: Sci. USA 86 (1989) 3633- 5837
 Pessino, A., et al,, Biochem. Biophys. Res. Commun. 162 (1989) 1236-1243
Pietrzkowsld, Z., et al., Cell Growth Differ. 4 (1992) 199-205
' Prigent, S.A., etal, ]. Biol Chem. 265 (1990) 9970-9977
20  Queen; C, etal, Proc. Natl. Acad. Sci. USA 86 (1989) 10029-10033
Rlechmann, L., etal,, Natare 332 (1988) 323-327
Rohlik, Q.T., etal Biochem. Biophys. Res. Comm. 149 (1987) 276-281
" Schaefer, EMM., etal., J. Biol. Chem. 265 (1990) 13248-13253
, ~ Schiaeger, E.-J., and Christensen, K., Cytotechnology 30 (1999) 71-83
25~ Schiaeger, E.-J., J. Immunol. Methods 194 (1996) 191-199
o Scotlandi, K., et al., Cancer Gene Ther. 9 (2002) 296-307
* Scotlandi, K, etal,, Int. J. Cancer 101 (2002) 11-16 .
| ~ Sojahr, H.T,, and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987) 52-57
Soos, MLA., et al, Biochem. ]. 235 (1986) 199-208
30 Soos, M.A., etal,]. Biol. Chem. 267 (1992) 12955-12963
Soos, MLA., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 5217-5221
Stella et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery,” Directed
" Drug Delivery, Borchardt et al, (ed.), pp. 247-267, Humana Press
(1985) '
35 Surinya, K.EL, etal, J. Biol. Chem. 277 (2002) 16718-16725



Kull, F.C. Jr" et al. J. Biol. Chem. 258 (1983) 6561-6566 Lammers, R., et at, EMBO J. 8 (1989)
1369-1375 LeRoith, D., et at, Endocrin. Rev. 16 (1995) 143-163 Li, S.L., et at, Biochem. Biophys.
Res. Commun. 196 (1993) 92-98 5 Li, Si., et at, Cancer Immunol. Immunother. 49 (2000) 243-252
Lonberg, N., and Huszar, D., Intern, Rev. Immunot 25 (1995) 65-93 Lonberg, N., et at, Nature 368
(1994) 856-859 Lonberg; IN., Handbook of Experimental Pharmacology 113 (1994) 49-101 Love,
T.W,, et al., Methods Enzymol 178 (1989) 515-527 10 Makrides; S.C., Protein Expr. Puri 17 (1999)

183- 202 Morgan, D.O., and Roth, RA., B|ochem|srf35$ 25 (1986) 1364-1371 Morrison, S.L., et at; Proc.
Natl- Acad Sci USA 81 (1984) 6851-6855 Neuberger, M.S., et at, Nature 314 (1985) 268-270

Norderhaug, L. d@ I@Qﬂunﬁlbﬂs&mmw@%%&mm@m RibMur€GatieEMBO J. 6
(1987) 4003-401 Onaridi

% % g&u'} i\latL Acad: Sci. USA 86 (1989) 3833-3837 Pessino, A., et
at, Biocheml Biophys. Res. é m 1989) 1236-1243 Pietrzkowsld, Z., et al., Cell Growth
Differ. 4 (1992) T94e805 ﬁﬂéeﬂp«:@mA@% espapsin UG &R 988700880) 9970-9977 20 Queen, C., et al,

Proc. Natl. Acadag'%,rUzSAtaB (£:989x1h0022321(0083 Ried¢htnann, L., et A., Nature 332 (1988) 323-327
Roblik, Q.T., et @ epBigRysHIRES. Comm B P(30833 21%73&30369aefer E.M., et al., J. Biol.
Chem. 265 (29 248-132 SSchIae hristensen, K., Cytotechnology 30 (1999)
71-83 25. Schli%% mun% f\ﬂmtﬁ%dgelféi(lg 91%15%9 cotlandl K., et at, Cancer Gene Ther.
9 (2002) 296- 30%@86#!%&“% st Nat: é\céiaﬁeep HPY560"

ﬂ 960’7724801ahr I-LT., and Bahl, O.P.,
Arch. Biochem. Bidipby 259t(a198\78152:t51?8d0§2M1&99ét1é’r188lochem J. 235 (1986) 199-208

' US Patent No. 4,179,337
10, US Patent No. 4,301,144
* US Patent No. 4,487,603
US Patent No. 4,496,689
- US Patent No. 4,640,835
US Patent No. 4,670,417
15 . . US Patent No. 4,675,187
US Patent No. 4,791,192
{US Psatent No. 5,202,238
US Patent No. 5,204,244
N US Patent No. 5,545,806 .
20 US Patent No. 5,545,807
- US Patent No. 5,569,825
US Patent No. 5,625,126
~US Patent No. 5,633,425
A US Patent No. 5,661,016
25 - 'US PatentNo. 5,770,429
' US Patent No. 5,789,650
US Patent No. 5,814,318
US Patent No. 5,874,299
US Patent No. 5,877,397 ‘
30 van Dijk, M.A., and van de Winkel, J.G., Cuarr. Opin. Pharmacol 5 (2001) 368-374
Vitetta, E.S., et al., Science 238 (1987) 1098-1104
Werner, R.G., Drug Res. 48 (1998) 870- 880
Wilman, "Prodrugs in Cancer Chemotherapy‘ Biochemical Society Transactlons,
14, pp. 375-382, 615th Meeting Belfast (1986)
35 WO 01/14424
' WO 027053596



30 Soos, M.A,, et at, J. Biol. Chem 267 (1992) 12955-12963 Soos, MA., et at, Proc. NatL Acad.. Sci.
USA 86 (1989) 5217-5221 Stela et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery,"
Directed Drug Delivery, Borchardt et at, (ed ), pp. 247-267, Humana Press (1985) 35 Surinya, K.H.,
et aL, J. Biot Chem- 277 (2002) 16718-16725 -48- Taylor, L., et at, Int. Immunol. 6 (1994)
579-591Choi, T.IC., et at, Nature Genetics 4 (1993) 117-123 Taylor, L., et al., Nucleic Acids Research
20 (1992) 6287-6295 Taylor, R., et at, Biochem. J. 242 (1987) 123-129 5 Thotakura, N.R., and Bahl,
OR, Meth. Enzymol.138 (1987) 350-359 Tuaillor; #¥. et at, ImmunoL152 (1994) 2912-2920 Tuail'ion,
N., et at, Pro--- Natl. Aca' Sci USA 90 (1993) 3720-3724 Tulloch, P.A., et at, |. StrucL Biol. 125 (1999)
11-18 US Patent No. 2 %53%]337 10 US Patent No. 4,301,144 US Patent No. 4,487,603 US Patent
No. 4,496,689 US'PAEHrNo. 4,640,835 US Patent No. 4,670,417 15 US Patent No. 4,675,187 US
Patent No. 4,792/ Batent No. 5,202,238 US PatentNo. 5,204,244 US Patent No. 5,545,806
20 US Patent New5,8452807 US Patent No. 5,569,825 US Patent No. 5,625,126 US Patent No.

5,633,425 WO 93/1227
5 WO 94/11026

WO 94/25585

WO 98/24884



US Patent No. 5,661,016 25 US PatentNo. 5,770,429 US Patent No. 5,789,650 US Patent No.
5,814,318 US Patent No. 5;874,299 US Patent No. 5,877,397 30 van Dijk, M.A., and van de Winikel,
J.G., Curr. Opin. Pharmacol. 5 (2001) 368-374 Vitetta, E.S., et al., Science 238 (1987) 1098-1104
Werner, ILG., Drug Res_ 48 (1998) 870-880 V~,ilman, "Prodrugs in Cancer Chemotherapy"
Biochemical Society Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986) 35 WO 01114424
WO 021053596 -49- WO 87/05330 WO 92/03918 WO 92/22645 WO 93/1227 5 WO 94111026 WO
94/25585 WO 98/24884 -50- Patent Claims 1. Affibody binding to IGF-IR, characterized by
comprising as complementarity determining regions (CDRSs) having the following sequences: a) an
antibody heavy chain comprising as CDRs | (aa31-35), CDR2 (aa 50-66) and CDR3 (aa 99-107)
of SEQ ID NO: | or 3: b) an antibody light chafh-comprising as CDRs CDR] (aa 24-34), CDR2 (aa
50-56) and CDR3 (aa 89-98) of SEQ ID NO:2 or 4. 2. Antibody according to claim 1, characterized in
that said antibody ind&egsodelbaldaihto IGF-IR, characterized by comprising as complementarity

determining regions (CDRs) having the following sequences:

a) an antibody heavy chain comprising as CDRs CDRI (aa 31-35),
CDR2 (aa 50-66) and CDR3 (a2 99-107) of SEQID NO: 1 or 3;

b) an antibody light chain comprising as CDRs CDRI (aa 24-34), CDR2
(aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO:2 or 4.

2. Antibody according to claim 1, characterized in that said antibody 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.

[FS]

Antibody according to claim 1 or 2, characterized in that said antibody induces death
of 20% or more cells of a preparation of IGF-IR expressing cells after 4 h at an

antibody concentration of said antibody of 100 nM by CDC.

4. Antibody according to claims 1 to 3, characterized by being a human or

humanized antibody.

5. Antibody according to claims 1 to 4, characterized by an affinity of about

10" t0 107 M( Kp).



of 20/, or more cells of a preparation of IGF-IR expressing cells after 24 homy at a concentration of
said antibody of 100 nM by ADCC. 3. Antibody according to claim | or 2, characterized in that said
antibody induces death of 20% or more cells of a preparation of IGF-TR expressing cells after 4 h at
an antibody concentration of said antibody of 100 nM by CDC. 4. Antibody according to claims | to 3,
characterized by being a human or humanized antibody. 5. Antibody according to claims 1 to 4,
characterized by an affinity of about 10-13 to 10-1 M( ly)). -51 6. Antibody according to claims 1 to 5
obtainable from hybridoma cell line <1GF-1R> HUMAB Clone 18 (DSM ACC 2587) or <1GF-1R>
HUMAB Clone 22 (DSM ACC 2594). 7. The use of an antibody according to claims 1 to 6 for the
manufacture of a pharmaceutical cmeosition. 8. A pharmaceutical composition containing an

antibody according td* 2R HE6BINRPREMaL S0y BIRIEHRLMBLAL: $diioma cell lines
<1GF-1R> HUMAB CGléiie 18 ([BISKARCEons 8 B)(1amd ALGCRIRE) BUABIBohd 22ABSM ACC 2594).
10. Method for the maniHaches a plaarrvageutical composition comprising a pharmaceutically
effective amount of an antibody according to claims | to 6. H. A nucleic acid encoding an antibody
binding to IGF-IR, comprising a) an antibody heavy chain comprising as CDRs CDRI (aa 31 -35),
CDR2 (aa 50-66) and.CDR3 (aa 99-107) of SEO ID NQ:l or 3; b) an antibody light chain comprising
e CDRs CDRY (an SNy BOR e G ey AN CORS g G BEGE RS ar . 12 an
expression vector cotripiasitgs attitiessnaestiaécording to claim 11, capable of expressing said nucleic
acid in a prokaryotic or eukaryotic host cell.

8. A pharmaceutical composition containing an antibody according to

claims 1 to 6 in a pharmaceutically effective amount.

9. Hybridoma cell lines <IGF-1R> HUMAB Clone 18 (DSM ACC 2587)
and <IGF-1R> HUMAB Clone 22 (DSM ACC 2594).

10.  Method for the manufacture of a pharmaceutical composition comprising
a pharmaceutically effective amount of an antibody according to claims 1
to 6.

I1. A nucleic acid encoding an antibody binding to IGF-IR, comprising

a)  an antibody heavy chain comprising as CDRs CDRI1 (aa 31 -35),
CDR2 (aa 50-66) and CDR3 (aa 99-107) of SEQ ID NO:1 or 3;

b)  an antibody light chain comprising as CDRs CDR1 (aa 24-34),
CDR2 (aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO:2 or 4.

12.  An expression vector comprising a nucleic acid according to claim 11,
capable of expressing said nucleic acid in a prokaryotic or eukaryotic
host cell.



-52- 13. A prokaryotic or eukaryotic host cell comprising the vector according to claim 12. 14. A
method for the production of a polypeptide binding to TGF-TR and inhibiting the binding of IGF-I and
IGF-11 to IGF-IR, characterized by expressing a nucleic acid encoding a heavy chain and anucleic
acid encoding a light chain according to claim 11 in a prokaryotic or eukaryotic host cell and
recovering said polypeptide from said cell. 15. Use of an antibody according to claims Ito 6 for the
manufacture of a medicament for the treatmegp.of a patient in need of an antitumor therapy. 16. Use
according to claim 15, characterized in that the antibody is administered in combination with a
cytotoxic agent, a prodnig thereof or a cytotoxic radiotherapy. --- - =-===== = === = —ommmmmm o e - o -
-53 ANTIBODIES; AGAINRENE YL ek OB GROMTIAGTOR VRECERIAR ANk SES
THEREOF ABSTRAET An antibody binding to IGF-IR and inhibiting the binding of IGF-I and IGF-II to
IGF-IR which is characterized in that said antibody is a) is ofigGl isotype, b) shows a ratio of IC50
values of inhibition of the binding of IGF-I to IGF-IR to the inhibition of binding of IG-II to IGF-IR of 1:3
to 3:1, c) inhibits for gt least 8Q% at a_concentration of 5nM IGFE-| 8%‘%5 hrylation.in a cellular
phosphorylationslégs% I?J%l?qr?gg %‘Fﬁ S B?%\?%Pr% Hé]gpSBBHt%/)E&% molgiglfllgﬁsl%&;%‘ber cellina
medium containing OtBobiRdag ipEKNA Y 1ETEHE A S8Ry thatasyshikehbeSHpatEng® such an assay
without said antibodymaiuikdygheeesling d GlaviRIstimantetimglectivityencvdasurBehaddB F-IR phophorylation
at a concentration of 10pM,i I Rﬁ@ﬂ% I "&ﬂkﬁy’iﬁ% i . Tal 00,000 to
600,000 molecules IGF-IR Qté:cg(gllkllltihn@gle%dium ?ggfaining 0.5%§hég%%§§$a¥gi§%igl calf serum
(FCS) when (:ompara(éyf’i’)e ﬁr%l ?égﬁgfwithout said antibody has improved properties in

15. Use of an antibody according to claims 1 to 6 for the manufacture of a

medicament for the treatment of a patient in need of an antitumor therapy.

16. Use according to claim 15, characterized in that the antibody is administered
in combination with a cytotoxic agent, a prodrug thereof or a cytotoxic

radiotherapy.



antitumor therapy. Fig: 3i SEQUENCE LISTING <110> F. Hoffmann-La Roche <120> Antibodies
against insulin-like growth factor T receptor and uses thereof <130> 21695 <150> EP 03015526
<151> 2003-07-10 <160> 8 <170> Patentin version 3.2 <210> 1 <211> 118 <212> PRT <213> Homo
sapiens <400> 1. GIn Val Glu Lau Val Gin Ser Gly G].y Gly Val Val Gin Pro Gly Arg 15-10 15
SerGin Arg Leu Ser Cys Ala Ala Be= Gly Phe ThrPhe Ser SerTy .20 25 30 Gly Met. His Trp Val Arg
Gas. Ala Pro Gly Lys Gly Len Glu Try Val 35 a0 45 Ala llea lle Trp Phe Asp Gly Ser Ser Thr Tyr Tyr
:Ala Asp Set Val 50 55 60 Arg sly Arg Pne Thr lle Ser Prg Asp Asa Ser Lys Asn Thr Leu Tyr 65 70 75

- 80 Leu GIn MetWTESHIESUASHINET GIS SN -TIKEARVATHFRITOY S RECKPIORNDg Glu Leu Gly
Arg Arg Tyr The Asp Leo Trp Gly Arg Gly ThUSESOTHEREQEF Leu Val Ser Val Ser Ser

ABSTRACT

An antibody binding to IGF-IR and inhibiting the binding of IGF-| and IGF-i
to IGF-IR which is characterized in that said antibody is a) is oflgG1 isotype, b)
shows a ratio of IC50 values of inhibition of the binding of IGF- to IGF-IR fo the
inhibition of binding of 1G-1l fo IGFIR of 1:3 to 3:1, ¢) inhibits for at least 80% at a
- concentration of 5 nM IGF-IR phospohrylatien in a cellular phosphorylation assay
using 373 cells providing 400,000 to 600,000 molecules IGF-IR per cell in a
- ‘medium containing 0.5% heat inactivated fetal calf serum (FCS) when compared to
‘such an assay without said antibody, and d) shows no IGF-IR stimulating activity
- measured as IGF-IR phophorylation at a -concentration of 10uM in a cellular
phosphorylaﬁon assay using 3T3 providing 400,000 to 600,000 molecules IGF-IR
- per cell in a medium containing 0.5% heat inactivated fetal calf serum (FCS) when
- compared to such an assay without said antibody has improved properties in
antitumor therapy. | |

Fig. 3



115 <210> 2 <all> 108 <212> Pi?.T <213> Homo sapiens <400> 2 Glu lle Val Len Thr Gin Ser
Pro.Ala Thr Leu Ser Leu Ser Pro.Gly . 1. .. 5. 10 15. Glu Arg Ala Thr Lein Ser Cys Arg Ala Set GIn
Ser Val Ser Ser. Tyr 20 25 30 lien Ala Trp Tyr Gin Girl Lys Pro Gly Gin Ala Pro Arg Leu Leu lle 35 40
45 Tyr Asp Ala SerLys Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Asp
The Tar Lou Thr lle Per Ser lieu Gin Pro 70 75 80 Glu Asp The Ala Val Tyre Tyr Cys Gin Gin Arg. Sot
Lys Trp Pro Pro 8590 95 Trp Thr The Gly GIn Gly Thr Lys Val GluSer Lys 100 105 <210>: ; <211>
118 <212> PRT <213> Homo sapiens - <400> 3 - -3- GIn Val GIn Le" Val Gin Sex Gly Gly Gly Val
Val Gin Pro Glv Asp 1510 15 Ser Lieu Arg Lea Ber Cys Ala Ala Ser Gly Phe Tnr Phe Ser Sar Tea'
20 25 30 Gly Met Pis TrG Val A-rg G]n Ala Pro Gly Lys Gly Lau Gin ‘rro met

SEQUENCE LISTING

<110> F. Hoffmann-La Roche

<120> »Antibodies against insulin-like growth factor I receptor and uses
thereof : : :

<130> 21695

<150> EP 03015526
<151> 2003-07-10

- <160> 8
<170> Patentin version 3.2
<2105 1
T <2id> 118

<212>: PRTV
- '<213> Homo saplens

<400> 1
Gln Val Glu Leu Val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg

1 - - 10 _ 15

' ‘Ser Gln Arg Deu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
‘ ‘ 20 25 ' 30 ‘

' ‘Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Teu Glu Trp Val

" Ala Ile Ile Trp Phe Asp Giy Ser Ser “Thr Tyr Tyr Ala Asp Ser Val.
50 . 55 60

_Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 ' 70 " 75 ' ~ 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys
: 85 ) 90 ‘ 95



35 40 45 Ala lle lle Prp Phe Asp Gly Ser Ser Lys Tyr Tyr G)-y' Asp Ser Val 50 55 60 Tyr l,ys Gly E-rg
The Tiu lie Se-- Arg Asp Asn Ser Lys Ass Thr Len 65 70 75 80 lieu GIn Met Asn Set |,eu Arg Ala Asp
Asp Thr Ala Val Tyr "Syr Cys 85 90 95 Ala Arg Gin Leu Gly Arg Arg Tyr Phe ASP Lou Trp Gly Arg Gly
Tr 100 105 110 Leu Val Tr Val Ser Ser. 115 <210> 4 <211> 108 <212> PRT <213> Boma sapiens
<400> 4 Gin lle Val Lou Thr GIn Ser Pro Ala Thr Lein Ser Leu Sex Pro Gly 15 10 15 - Glu Arg AJ.a hr
lieu Ser Cys Arg Ala Set Gin Set Wi Se-, Se Tyr 20 25 30 Lea Ala Trg T,rr Gin Gin Lys Pro Gly Gin
Ala Pro Arg Leu Leu lle_ 35 40 45 Tyr Asp Ala Ser Ash. Arg Ala Thr Gly lle Pro Ala Arg Pne Set Gly
50 55 60 Ser Gly Ser Gly Thr Aso Phe Thr Leu Tg{ lie Ser Ser Lou Glu Pro 65 70 75 90 Glu Asp Phe

-.la Val Tyr 2yr Sys Gin GIn Arg Ser Lys Trp Pro Pfo 85 90 95 Trp Thr Phe Gly GIn Gly TL' Lys Val
Glu lle Lys

Ala Arg Glu Leu Gly Arg arg Tyr Phe asp Leu Trp Gly Arg Gly Thr
) 100 105 110

L.en Val Ser Val Ser Ser
115

<210> 2

<211> 108

<212> PRT

~«213> Homo sapiens |

<400> 2

" @lu Tle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
Co1 _ 5 : .10 15

";Glu-Arg nla Thr Leu Ser Cys Arg Ala Ser Gln Sex Val Ser Ser Tyr
. 20 25 30 - .

" Leu Ala Tfp Tyr Gln Gln Lys Pxd Gly'Gln,Ala Pro Arg Leu Leu Ile
' 35 40 45

Tyr Asp Ala Ser Lys Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 - 55 ' 60 R o

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70, ' 5 (¢

Gt Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro
S g5 90 . .95

Trp Thr Phe Gly ‘Gln Gly Thr Lys Val Glu Ser Lys
w0 105 :

. <210>- 3
<21i> 118
<212> PRT _
<213> Homo sapiens

<400> 3



100 105 <210>5<211> 990 <212>: DNA:. <213> I3omo sapien, <220> <221> CDS <222>
(1)_,(990) <400> 5 goc too acc aag ggc cca tog gtc tLc ccc ctg gca ccc t.cc too aag 48. Ala SerThr
Lys G7y Pro Ser Val Phe Pro Lem. Ala Pro Set Ser Lys ..1 5 10-. 1S age acc tot ggg ggc aca gcg
gcc ctg ggc tge ctg gtc aag quo tac 96 Bar 9fln Set Gly Gly Thr Ala Ala Lein Gly Cys Lou Val Lys Asp
Tyr 202530 ttc coo gaa cog gtg acg gtglLeg tgg aac tea qgo gcc ctg acc ago 744'.. Phe Pro Gin Pro
Val Thr Val Ser Trp Asn -Ser Gly.Ala Lea Thr.Ser 35 40 45 ggc gtg cac ace tLc cog got gte eta cag
Leo tca gga ctc tac toe 192 Gly Val His Tar Phe to Ala Val lieu G1n Ser Ser. Cly Lou Tyr Sex 50 55 60
etc ago ago gtg gtg acc gtg ccc Lee ago ago ttg ggc acc cag acc 240 Lou Ser Ser Val Val Thr Val Pro
Ser Set Ser Lou G7.y ThrGIn Thr 65 70. 75 80 -5- tac atc tgc aac gtg aat cac-aag ccc ago aac acc aag
gtg gac aag 288 Tyr lie Cys Aso Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 85 90 95 aaa gtt

gag ccc aaate&igd;gamxaaaaacﬁba@‘a”célﬁg@ééa%&g‘iﬁc%%“6GE?S‘\‘?%\I?%YU Bfo Lys Ser Cys Asp Lys Thr
His Thr Cys Pro Pro Cys > e

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

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

" ala ile Tle Trp Phe 2sp Gly Sexr Ser Lys Tyr Tyr Gly Asp Ser Val
' 50 55 60 :

- Livs .Gly arg Phe Thr Ile Ser Arg Asp Asn Ser Lys aAsn Thr Leu Tyr
.65 o 70 75 : 80

' Leu Gln Met Asn Ser Leu Arg Bla Asp Asp Thr pla Val Tyr ‘13511" Cys
) L 85 B 90 9

Mla Arg Glu Leu Gly Arg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr
100 105 110

Léu' val Thr Val Ser Ser
: T 115

<210> 4
 <211> 108
" <212> PRT » SR
" <213> Homo sapiens

<A00> 4 | )
Glu Tle Val Léi.z Thr Gl ‘Ser Pro »Aia Thr Leuw Ser Leu Ser Pro Gly & -

. 1 5 _ 10 » 15 .

Giun rAirg ala’ Thr Leu SerCys brg Ala Sér @ln Ser Val Ser Ser Tyr
20 R ’ 30 ‘

Lew Ala Trp Tyr Glo Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 o 40 45



100 105 11-0 cca gca cc-, gaa etc ctg ggg gga cog tca gte ttc etc ttc ccc cca 384 Pro Ala Pro Glu Leu
Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 115 120 125 aaa ccc aag gac acc etc atg ate tee egg
acc-cot gag gtc aca tgc 432. Lys Pro Lys Asp Thr Lein Met no Ser Arg Thr Pro Gin Val Thr cys 130 -
135 - 140 gtg gtg gtg gac gtg agc cac gaa gac cot gag gtc aag ttc aac tgg 480 Val Val Val Asp Val Ser
His Glu Asp Pro Glu Val Lys Phe ken Tx-p 145 150 155 7.60 tac gtg gac ggc gtg gag gtg cat aat gcc
aagaca aagecg cgg gag 528 Tyr Val Asp. Gly Val Glu Val His Lan Ala Lys Thr Lys Pro -Arg Glu 165.
170 175 gag cag tac.aac agc acg tae-cgt gtg gtc agc-gtc etc ace gtc ctg 576 Glu Gin Tyr ken Ser Thr
Tyr. Ar Val Val Ser Val Leu Thr Val Lou -180 185 190 cac cag gac tgg ctg eat ggc aag gag tac aag tgc
aag gtc tee aac 624 His Gin Asp 7 p Lou Ann Gly Lys Glu Tyr Lys Cys Lys Val Ser ken 195, 200 ....
205 aaa gcc etc cca gec cce ate gag aaa acc ate tee aaa gcc aaa ggg 672 Lys Ala Leu Pro Ala Pro lle
Glu Lys Thritte Set Bys Afa 1378 Giy 216 215 220 &4y Bt '&%fa’@% Ty B4ty tae ant atg ccc cca tee
egg gat gag 726°Gin Pro Zing Gl:u Pro GIn Val Tyr Thr L& Pro Pro Ser Arg Asp Gin 225 230 235
- 240 etg ace aag sac cag gcc agc etg acc t9-- ctq gte aaa ggc tte tat 768 Lein Thr Lys Pen Gin Val Ser
Leu Tnr CysdeuablysGlyiRhespyr24 52501266 tocage gae ate:get:gigaqag tgg gag agce aat gag
cog ccq, gagsaac 816 :.Pro Ser 7Aosp lleAlaVal Trp7SGIu Ser Asn Gly GInS(I)Dro G1u. Asn. 260 265 270

‘GluAAsp Phe 2ala Val Tyr Tyerys'Gln.Gln,Arg Ser Lys Trp Pro Pro
85 S0 . 895 .

" prp Thr Phe Gly Gln Gly Thr Lys Val Glu Tle Lys
100 105
<210> 5
© <211> 990

S <212> (DNAC .
<213> Homo sapiens

s 220>
. <221> - CDS
<222> (l).5(990)

© <400> 5

- gee tee acce aag gge cca teg gto ttc_ccc ctg gca cce toe teo aag S .. 48
© ‘Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu-Ala Pro Ser Ser Lys
S 5 L w0 . : E
: >'agcgaécrtct ggg ggc aca geg .gee otg ggc tgé(ctg gtc aag gac tac "96
. Ser Thr Ser Gly Gly Thr Ala Ala lLeu Gly Cys Deu Val Liys Asp Tyr
R : 20 ) i 257 . Co 30
,ttcjccc.gaa ccg gty acy gtg tog tgg aac tea ggd gec ctg ace age ‘iéé" 3
. Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr.Ser
S35 40 - a5
'ggc'gtg-cac ace tte ccg get gte cta cad teo tca gga cte tac toc o192
Gly val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr. Ser :
- 50 - . 58 : " 60
_:ctc agé agc gtg gtg acc gtg cce too age agc'ttg'ggc-acc cag acc . 240

 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 _ 70 75 80



can tac aag ace acg cct ccc gtg ctg gac tcc gac ggc tcc ttc ttc 864 2\sn Tyr Lys Tlir Thr Pro Pro Val
Lou Asp Ser Asp Gly Ser PLc Phe 275 280 285 etc tac age aag etc ace gtg gac aag age egg tgg cag
cag ggg aac 912 Lou Tyr Ser Lys Leu Thy Val Asp Lys Sor Arg Ttp GIn Gin sly Asn 290 295 300 gtc
Ltc tea. tgc toe gtg atg, cat gag get ctgcac aac cac tac acq 960 Val Phe Sex Cys Sat Val Met His Gin
Ala Lou His Aso His Tyr Pin 305 310 315 320 cagaag agc ete.tr_e ctg tot ccg ggt aaa 990 GiIn Lys
Ser Leu Ser Leu Sex Pro Gly Lys 325 330 <210> 6 <211> 330 <212> PRT <213> Homo sapiens - - -
- <400> 6 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala. Pro Set Sex Lys 1.5 10 15 Ser Thx Set
Gly Gly Thr Ala Ala Len Gly Cys Leu Val. Lys Asp Tyr 20 . 25 30 The Pro Glu Pro Val Thr Val- Ser
2xp Ace SerGly Ala Leu Phi Ser. 35 40 45 Sly Val His Thr Phe Pro Ala Val Len Gin Ser Ser sly Lou
Tyr Ser 50 55 60 Leu Ser Ser Val Val Thr Val Pro Ser Per Ser Leu Sly Tbr Glu Thx_65 70 - 75 80 Tyr

leCys Asnt¥al Asatsis a7 P10 Sét Z8s PHr 1575 VAl X 5288 07082 yEVval Gl Pro Lys SerCys
Asp LySV TM%?ﬂWé%f%?r&%ﬁls Liys PyoS iir Asaé‘p;’g Ly % ki %%p XYS

aaa gtt gag ccc aaa tct tgt gac ama act cac aca tgce cca ccg tge 336
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
cca geca cct gaa cbo ctg ggg gga ccg tea gbe tte cte ttc ccc cea 384
Pré Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
T 115 120 - : 125
aa.é cece aag gac acc ctc atg ate tec cgg acc cct gag gtce aca tge _432
1ys Pro Lys Asp Thr heu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 . 435 : 140
gtg agtg gtg gac gtg age cac gaa gac cct_: gag gtc aag ttc aac tgg 480
" val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys FPhe Rsn Trp
145 150 155 160
" tac gtg .gac ggce gtg gag gtg cat aat gec aag aca aag Ccg ¢gg gag . 528
“Tyr Val Asp.Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
a S165 170 - S175 -
’ gag cag tac aac agc acg tac ‘cgt gtg gte age gtc ctc acc gtc ctg ) 576
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser val Leu Thr Val Leu
: . 180 © 185 N 150
cac cag gac tgg ctg aat ggc aag gag tac aag tgc aag gtc tec aac o 624
" His Gin 3sp Trp Leu Asn Gly Lys Glu Tyr Liys Cys Lys Val Sexr Asn
' 195 . - 200 ‘ . 205
“”aaa‘rgcc cbc cca géc coo atc gag aaa acc atc th- aaa gcc aaa ggg 672
: Lys Ala Leu Pro Ela Pro-Ile Glu Lys Thr Ile Ser Lys 2Ala Lys Gly
210 ; 215 7 : , 220 - :
. cag’vc'cc cga gaa cca caggtg tac ace &bg coc cca tac cgg gat gag . 720
':Gln Pro Arg Glu Prd Gln val Tyr Thr Leu_L Pro Pro Ser Arg Asp Glu
Vi E ‘ 230 - 235 T 240
..étg :'acc éag‘ aac cag gtc agc c:tg acc tge 'ctg gtc aaa ggc tte tat 768"
‘Leu Thr Lys Asn Gln Val Ser Leuw Thr Cys Leu Val Lys Gly Phe Tyr
' o 245 : : 250 B . 255
coo age gac ate geo gtg gag tgg gag age aat ggg cag cog gag aac - 816

. Pro Ser Asp Tle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Gl_u Asn.
' 260 265 - 270



100 105 110 7 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 115 120 125 Lys
Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys 130 235. 340 Val Val Val Asp Val Ser
His Gin Asp Pro Glu Val Lys Phe Asia Tip 145 150 155 160 Tyr Val Asp Gly Val Gin Val His Asri Ala
Lys Thr Lys Pro Arg Glu . 165 170 175 Glu Gin TyrAsia Ser ThrTyr Arcs Val Val Ser Val Len Thy Val
Lou ISO 185 190 His GIn Asp Tip Len ken GlyLys Gin Tyr Lys Cys Lys Val Ser Am 195 200 .205 Lys
Ala Lein Pro Ala Pro lle Gin Lys Thr lle Ser Lys Ala Lys G1v 210 215 220 GIn Pro Arg Glu Pro Gin.
VaiTyr Thy Leu Pro Pro Set Arg Asp Glu 225 230 235 240 Len Th- Lys Assn Gin Val.Ser Leu Thr -
CysLeu Val Lys Gly Phe Tyr 245 250 255 Pro Ser Asp lie Ala Vale Can Tip Gin Ser Asn Gig Gin Pro
~ GIn Asn 260 265 270 ken Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 275 - 280
285 Lou Tyr Ser Lye Leu Tin Val Asp Lys Ser ArngEcGin. Gin Gly ken 29 0295 30QQ ;8- Val Pita Her
r
&)

: oo T C \
Cys Hor VakMerHe oAl O HE AT HETLTEL S, 10 315 32D i Lys Her Lou Ser Lou e

275 280 285

cte tac age aag ctc acce gty gac aag agc agg tgg cag cag ggg aac 912

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn

290 295 300

»gté rtce tea. tge bteo gbtg atg. cabt gag gct ctg-cac aac cac tac acy 360
" yal Phe Ser Cys Ser Val Met His Glu Ala lLeu His -Asn His Tyr Thr

305 ] 310 315 320

cag. aag agce cte. tee ckg teot ccg»ggt aaa ) B o _ 990
. @ln Liys Ser Leu Ser Leu Ser Pro Gly Liys

‘ ‘ 325 330

1 «210> 6 -

<211> 330 -

«212> PRT

213> - Homo sapiens
T <300> 6 .
" ala Ser Thr lLys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1 5 o a0 15

" der Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu'val Iiys Asp Tyr
. 20 . .. 25 30

ifPﬁe be Giﬁ-Pro Vaerhrfval Ser Trp Asn Ser Gly Ala Leu Thr Sex
©35 - : T s

. Gly val His fhr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Sex
- 50 B CB5 .60 . :

Len Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 . 70 o 75 80

- Tyr Ile'Cys Asn Val_Asn-His Lys Pro Ser Asn Thr LysAV31 Asp Livs
e es 90 B .95

. 1Lys Val Glu Pro Iys Ser Cys Rsp Lys Thr His Thr Cys Pro Pro Cys
100 105 110 :



325330 <210> 7 <211> 321 <212> ANA <213> Homo sapiens <220> <221> CDS <222> (1)-.(321)
<400> 7 cga act gtg got gca cca tat gtc ttc ate ttceeg eca tat gat gag 48 Arg a~hr Val Ala Ala Pro Bar
ValPhe lle Phe Pro Pro Set Asp Glu 1 5 10 15 cag ttg can tat gga act gee tot gtt gtg tgc ctg ctg ant
aac the 96 GIn Lou Lys Ser. Gay Thr Ala Sex Val Val Cys Lou Leu Asn Asn Phe 20 25 30 tat ccc ago .
gag goo can gta cag tgg aag gtg gataac gcc etc can 144 Vyr Pro Arg Glu Ala Lys Val Gin Trp Lys. Val
Asp Aso Ala Leu GIn 35;_. 40 45 tcg ggt aactea cag gag agogtc acagag cag gac ago aag gac age 192
Set Gly Ass Ser Gin Gin Bar Vai. Thr Glu GInAsp SerLys Asp Bey 50 55 60 acc tac ago ctc age ago
ace ctg acgctgagaaa gca.gac tac gag- 240 Thr ‘I:\ér_Ser Leu Ser Set Thr Lee Thr Lea S,=- Lye Ala Asp
Tyr Glu 65 70 75 80 aaa cue aaa gtc tac. gcc tgc gaa cite ace cat cag ggc ctg age . Leg 288 Lys His
Lys Val Tyr. Ala Cys Glu Val Thr His Gin PlyLen Set Set . 85 90 95 ccc gtc :act aag ago ttc ace agg
gga gag tt 321 Pro Val Thr Lys Ser Phe ken Arg Gly Glu Cys 100 105 <210> B

Pro Ala Pro Glu Leu Leu Gly Gly Pro Sexr Val Phe Lsen Phe Pro Pro
115 120 125

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

Val Val Val Rsp Val Ser His Glu Asp Pro Glu Val Lys Phe Bsn Trp T
145 : ‘ 150 o 155 160

‘Tyr Val Asp Gly Val Glu Val His Asr Ala Lys Thr Lys Pro Arg Glu
’ 165 170 ' 175

Glu Gln Tyr Asn Ser Tht Tyr Arg Val Val Ser Val Leu Thr Val Leu
' o180 i85 © 190

His Gln Asp Trp Leu Asn Gly Livs Glu Tyr Lys Cys Lys Val Ser Bsn
185 ‘ 200 205

Lys ala Leu Pro 'ZSla Pro Tle Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 | 215 - 2200 ‘

“Gln Pro Arg @¢lu Pro Gln Val ‘I‘yr Thr Leu Pro Pro Ser Arg Asp Glu
225 o S 230 o t235 c 240

Léﬁ ‘Thr Lys Asn Gln ValSerLau Thr Cys Leu Val 'Lys @1y Phe Tyr
' S 245 S 250 E 255

. pro Ser Asp Ile Ala Val ¢lu Trp Glu Ser Asn Gly Gln Pro Glu Asn
‘ 260 ' : ’ 265 ‘ - 270

© Asn Tyvr Lyé ’ThrA'Th;r Pro . Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 - 280 .. 285 '

- Teun Tyr Ser Lys Leu 'I‘hr Val Asp Lys Ser Arg Trp Gln Gin Gly Asn
.v290 . ) 295 300



<211> 107 <212> PHT <213> Aomo sapiens <400> 8 Arg Thr Val Ala Ala Pro Ser Val The lle The
Pro Pro Ser Asp Gin 15]0 15 GIn Leu Lys Sex Gly Thr Ala Ser Val Val Cys Leu Leu Asu Asn Phe 20
25 30 Tyr Pro Ara Gin Ala Lys Val Gin Trp Lys Vol Asp Asn Ala Leu Gin 35 ao 45 Set Gly Asn Ser.
Gin Glu Ser Val Thr Gin Gin. Asp Ser Lys Asp Ser 50 55 60 Thr Tyr Ser Leu Ser Ser Thr Lou Thr Leu.

Ser Lys Ala Asp Tyr Glu 65 70 75 80 Lys His Lys Val Tyr Ala Cys Gin Val Thr His Cin Glyn Lau Set
Ser 8590 95 Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 100 105

-8 -

val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 3190 315 320

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

<210> 7
. <211> 321
- «<212> DNA »
C <213> ° Homo sapiens

- .<‘220> ‘
- <221> (DS
<222>  (1)..(321)

C<a00> 7

. cga act gtg got gea cca tet gto the atc ttoocog coa ‘et gat gag <48
- arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 s : ‘ 10 - 15
cag ttg aaa tct gga act geo tek gttt gtg tge .ctg'-_ctg aat aac tto 96
Gln Leu Lys Ser Gly Thr ala Sexr Val Val Cys Leu Leu Asn Asn Phe
. 20 ' 25 ‘ .30 ‘
‘tat cco aga gag-gec aaa gta cag tgg aag gtgbga{: aac gee ct;vacaa . 144
© fTyr Pro Arg Glu Ala Lys Val Gln Trp Ivs. Val Asp Asn Ala Leu Gln
35 . ) 40 ' - 45 :
“tog got aac‘,'tca cag. gag age- gte aca gag ¢ag gac agc aag géc age - 182
Ser Gly Ash Ser Gln Glu Ser Val Thr Glu Gln -Asp Ser Lys Asp Ser '
’ 50 : ' _ 55 S 60 ' '
‘ acc tac agc ctce ”'agc: agc acc ctg-acg ctg age ada gca .gac ‘tac gag '240
_ . Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu.Ser Lys Ala Asp Tyr Glu T
65 - - 70 T : 80
aam cac aaa gtc tac goco tgc_gaa gtce acc tat cag ggjé ctg-age teg ' :2_88 ’
Lys His Lys Val Tyr ala Cys Glu Val Thr His Gln Gly Lew Ser. Ser
- .85 .90 - 95
i ccb gtc aca aag age thte aac agg gga gag tgt ‘ . : 321

- Pro'Val Thr Lys Ser Phe ‘Asn Arg Gly Glu Cys
100 N 105 .



<210> 8

<211> 107
<212> PRT

<213> Homo
<400> 8

. arg Thr val
1

. Gln Leu Lys

-Tyr Pro Arg.
‘ 35

' Ser Gly Bsn
50

Thr Tyr Ser

- liy's His Lys

- Pro Val Thr

sapiens

Ala Ala

Ser Gly
20
Glu Ala

Sexr Gln

Leu Ser

Val Tyxr-

85

Lys Ser

100

Pro Ser

Thr Ala

Lys Val

Glu Ser

Sexr Thr
70

dla Cye

Phe Asn

Val Phe Ile Phe
10

Ser Val Val Cys
25 ,

Gln Trp Lys Val
40 .

val Thr Glu Gln

Leu Thr Leu Ser
_ . 75

Glu Val Thr His
90

Arg:Gly-Glﬁ:cys
_.105_

Prc Pro Ser

Leu Leu Asn
- 30

asp - Asn Ala
45

Aspkéer Lys

60 .

Lys Ala Asp

Gln Gly Leu

Asp Glu
15

Agnﬁ?he
Leu Gln
Asp Ser
Tyr élﬁ.
‘30

Sexr Sexr

95



