-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) 1790-1797; Seqtanch Kungh ab, agmggs@ The.8002)86 0% sScodand, IC.
et at, Int. ). Cancer 1 1 (%ﬁ(—%@)‘ﬂ)fl 1% Br. tt't‘nexf |och%rn E soRessﬁg:orsnmun 165
(1989) 212-218; ﬁerla%nf Ith Ehera. 2 ioéb 65 fﬂgxf_ et at, Cancer
Immunol: Imnaurf&ﬁﬁ%@sﬁﬁf)mb?@?ﬁnééﬁ § 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)
52175221, OBrigh ittty EMBQLHAH I AOORAGLOTRMO Broil ), Bioajern. 242
(1987) 123-129; %ogs M. %3 I;g@ggnmg d%ms) 9t9 Oéeﬂr'lv%l tal, J§|ochem

2

Biophys. Res. Commun afontaing, P., et al., J. Mo C Car o' 26 (1994)

1659-1673; Kult, ) 758t F&ém%é@ Ho¥sy 6561 GSEE MBI RIHE . Bnd Roth, ILA.,
Biochemistry 25 (al%@jog%uxqssmsep@@wmw&mww HpEHadso fins A HaF-Hebaweys: 84 (1987)
3448-3451; Schaefét, Editlyeiatsr) 2BiokyCHEMIR 65 4¢E290)st3248:13263;(80 Gustafson, T.A., and
Rut er, Wyd., J. BiphnGthemi@62,41990),48663:18667; Erioyne B AcreratiF ERsvhetin469 (2000)
S760; Tuloch: P4 Yol BI04 2202 4080k e ROMR D Lo k. Blochem.

BIO hys. Res. Comm 49
P y development of therapeutic agents-for the treatment of cancer (Adams, T.E., et al,,

Cell. Mol L1fe 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



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 Res. 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, Mol. Cancer Ther. | (2002)
1349-1353. In particular, the monoclonal antibody against IGF-IR called.cdR3 is widely used in 10 the
investigation of studying IGF-IR mediated processes and IGF-I mediated diseases such as cancer.
Alpha-IR-3 was described by Kull, P.C., J. Biol. Chem. 258 (1983) 6561-6566. In the meantime, about
a hundred publicationg haveibgtin, published Beating Withpihe.ikveStigation £hdl #3éraFeéutic use of
alR3 in regard togfs  ARtEHANL effegt.pleng ang dogathesujtheytestatia agants. suchas doxorubicin
and 15 vineristine, alR3 i uri C | antibady which_is knawn to inhipi binding to
IGF receptor buﬁ%t@f‘:?{%ﬁ }h%?tg%@@-lﬁg §I g%?%h%%t?‘é’% ﬁlllf’hewg%%girﬁ#ﬁ%%%%)mor cell
proliferation ancdPI&BAR Frspherartom(Beththatislerpmatiss: %2%&8@( s H511895)%007-2011:
Kato, 13.,5et al., dl.,Riah@iema268. (1983265542 681N ) THarasaxidtriheticaniodids:felg., 1H7, Li,
S.l.., etal., Canger 20.lanyineh InMmeneterdA? (200Q)k343-252)amaigh, inhibit 1B BHeinding to

(GF 1R more PolEAl a0 SELDIne, ASUmMRR oLIN6.81515 ok lhe gt ot aailnegles anc their

properties and characteristics' I1s descri ms, T.E., et at, Cell. Mol. Life Sd. 57 (2000)
1050-1063. Most?8P#hé 34tibbdies 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 therapy of human patients
without further afterationsdike.chimesizatioa-enbaymamization. IBased omthaseidiigwbacks, human

anibodigs are clgarly, prefeli a5 eippeKieragentsdn e frealuent of Numan patigale. Human
antibodies are we T-knownn th i

eostate art (van Dijk, M.A. van.de.Winkel, J.G,, Gum Opin
30 Pharmacol. S%W%%ﬁfﬁﬁcgaég‘ .ﬁ%‘é %eﬁﬁj ngﬂdp(f‘ gl”bﬁolé/y Sihels

cHiechrOISgy ! htiman antibodies” agaifist a great
variety of targets( £ béJsrodbeeditEskeniptestonhurhant sh BERlifei TR eaRs Fescribed iu
WO 02/053596. p@hitaweelthereis stihasigathfonanibotiesiagainstdBs iRrwithl doivincing
benefits for patignts.in need-of aptimenibaRPwithsdalenaatbeneiifor daepatirnt idn simple

terms, reduction In tamor 9rARaNd. &, Slanificant Rl ORAAHOM AN wm to inbibit IGE-T

binding to IGE receptor but not IGF-II binding to IGF-IR. ofR3 stimulates at high
concentrations turnor cell proliferation and IGE-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 therapy of

- human patients without further alterations like chimerization or humanization.

Based on these drawbacks, human antibodies are clearly preferred as therapeutic
agents in the treatment of human patients. Human antibodies are well-known in
the state of the art (van 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.



progression caused by the treatment with the antitumorigenic agent. Summary of the Invention The
present disclosure provides an antibody binding to IGF-IR and inhibiting the binding of IGF-1 and
IGF-1I to IGF-IR, characterized in that said antibody a) is of IgGl isotype, b) shows a ratio of ICgp
values of inhibition of the binding of IGF-I to IGF-I R to the inhibition of binding of IGF-II to IGF-IR of
1:3 to 3:1, e) inhibits for at least 80%, preferably at feast 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 fefgl calf seruiro SICSI MR sampated.Insuetkar 3R Riihan; saidqptibody, and
d) shows no IGF:IR Stlmulatlnr%eadcgl%/gxtmeasuged as ﬁ

IR stimulat measure eSe eg%%)ogg(%at'on ta cortlcen,tration of 10 M
in a cellular phosp%Bryfatlon assay using 375 ce‘ﬁié’yprow mng (o0[0] 3%0 ,dﬁ?ﬁ%o’lsedﬂles IGF-IR
per cell in a medilitR cctitainifgf 080 héab riagtvabeth fetabicaifisefumoresjwhentisshipared to such
an assay withoupsaidsantilsoched Aptiltockesacceidirg tatthendisgtosurgighow benefits for patients in
need of antitumor therapy and provide reduction of tumor growth and a significant prolongation of the

time to progreSS|§>anhe gpttllqtgqrqvler%%ccordmg to the disclosure have new and inventive properties

causing a benefirF*‘%T_r‘ﬁéTrﬁgornéa atient su 1y from a disease associated with an IGF deregulation,
especially a tumor disease. The antibodies according to the disclosure are characterized by the
abovementioned hopeties dihepropedtiasare thebelforéiedpeciallipEd8cifid biridiigpgothGF-IR,
inhibiting the bindingigf dEIGH- 2864 IGF1ilitadEERR pliberakeve mantionsduatio, being of IgGl isotype,
and not activating the IGF-IR signaling even in IGF-IR overexpressing cells at a 200-fold
concentration of '5ts IC.50f alye. Antibodies having no "IGF-1 mimetic activity" provide a strong
advantage when¥sed'38' ther8h&titic agent. -4- Preferably, an antibody according to the disclosure
additionally indud®s céliteatite 20Bosoirorel sdiisibrmoptephiadion SAIGH-RIEkdRetsing cells after
24 hours at a concentratiariafisaie bintlbady TIF-OQ0VFBR ADICGGo Preferably, in addition, the
antibodies accorgjng tgihg:disclasise sodusr celbderthef 08000 RIS Al A8 RveRaration of
IGF-IR expressing celly afier 401848 Aoy, spncsnitation of 100.0M R,GRG, Frgferably. ata
concentration of 5 nM t é’_an Ibodies according {diePdistiosure ™™ e
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.



completely inhibit IGF-I mediated signal transduction of IGF-IR in tumor cells. The present disclosure
also provides nucleic acids. The encoded poly peptides are capable of assembling together with the
respective other antibody chain defined below: 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 3; b) an antibody light chain
comprising as CDRs CDRI (aa 24-34), CDR2 (aa 50456) 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), g h nized antibody and especiglly preferably a human antipody, Th tibody
bt 10 1618 TR e g hog SRy BBy A M LE e AUEEHY 4 e antbody
is further charactetizets Bs/lanafarmisegaioos WMIKR)splesindie b2 ohaboiital@oagraien M. The

antibody shows pifatedaitibody détectakidcamzantration dependent inhibition of insulin binding to the
insulin receptor. Preferably, provided are antibodies comprising as complementarily determining

regions (CDRs) having, the . .followin guences: -5- a) an antibody heavy chain comprising.as CDRs
CDRI (aa 31-35)?%%@55(&31 gé’(\%’t ga%% %%ﬁeasaaﬁg)}ffi t8ftE‘fE S%)N%:]no%?; %e) la%%slﬁtl ody light
chain comprising?4¢ CORITHR) (ha paranfia pREERstm s g g8 DHig (44 80208y8PSEQ ID NO:2

or 4. The antibodyeisqutefierabiyl oFf pGhtyFeCand therefore provides Clg complement binding and
induces CDC. The antibody is further characterized by the ability to bind IgGFe receptor and to induce

antibody dependenligaliyaneyaigaitalaSEs Te foiReduaccaliige e dbaoaus.
considerably prolongates the time to_progression In relevant xenﬁé%raft tunfor models In comparison

with vehicle treatSi AR R FEduredashisgldmmdueHen gttt a\ti kv #’lbinding of IGF-1 and

IGF- 11 to IGF-IR in vitro and in vivo, preferably in about an equal manner for IGF-I and IGF- 11. The
disclosure furtherhprpieidesdiyhrideniaocaiblides mtliah piodute shahicap@gapisiis anobgeianal
antibodies as dem%géasﬁﬁgﬁm%aﬁep{\ﬁtﬁEﬁ%qe@g&m@mﬁ&%%@ﬁ; aceording g dng disclosure, <IGF-I R>
HUMAB Clone 18 (antibody 18) and <IGF-IR> HUMAB Clone 22 (antibody 22), were
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:



deposited with Deutsche Sammlung von Mikroorganistnen and Zellkulturen GmbH (DSMZ), Germany.
Cell line Deposition No. Date of deposit <IGF-IR> HUMAB-Clone 18 DSM ACC 2587 10.04.2003
<IGF-IR> 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 y\ucleic 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 & pati@htUibghdse APk (ENsthBRidRe Bl i’ﬁ%g‘%?oaﬁ@antitu mor
therapy) an effective andGRRSf (an WntagorisiQdPtiiodyayainst IGF-IR as defined herein. The
antibody may be @dministeissiaione cinia ghasmagauticek ConROEiLion. a5, aistnativelysis) combination
with a cytotoxic treatmgptsygh as 8@9&9% MI9R@ eyiptpxic agent or a prodrug thereof. The
disclosure further comprises the use of an antibody as defined herein for cancer treatment and for the
manufacture of a pharmaceutical composition as defined herein. In addition, the disclosure comprises
a method for the Wantfaedirs peiwhbratdeclivalanbimpesmianaitsrdingtontadisblosuee. The
disclosure furthemabingrise CRQhAIMaatidisak dompositivareantdibinthaabantihodnasdetined herein
with a pharmacewiigglly &ftecie.eeRHBLJRLANRAL: ARISL Wil RibtlBicegdior an adiuvant usefu
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. e a’ﬁ%aﬁ‘éiﬁ’fi@fﬁﬁc%‘?nﬂlfsiﬂbgﬁl?ﬁ‘gﬁ HFROMRCRIARY imralpagere BEnfiPRIfiture or kit.
The disclosure furthgiesompnset wvestocgafitdimog aelstieic acidpadsdefinid heteln, reapable of
expressing said nutigic atiddiueeprokary@tichr eukanyess hasbietheTheadisclorure Bndhercomprises a

prokaryolic or eulapyelie GsLiell SRMPYNG AreE% A% AEINEAISHEI. P (FGIgRy 18 furher

comprises a metlﬁod for the production of a recombinant human

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.



. 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. -7- The disclosure further
comprises a method for the selection of an antibody against IGF- 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 Rﬁgfocfnl?%uw't @Ad ant(l)gl%dles a,[lﬂ dsakg)ragtébgg% ngbselecterd gN%h sq.ows no IGF-IR
stimulating activity measured as PKB B osp ory lation at a concentration ol?f when compared to
such an assay withBedisid 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

pharmaceutical gampasitig.charggigsize rwﬁ@s&ecmh@@sanmodyr@mgwstd%ﬂF%&mgﬂ&]glurahty of
antibodies against IGF- IR erformln acelular ps hor Iatlo é;sm% 313cells éowdlng
il T

400,000 to 600, st %r(l: ?(?F—’n tptl—:'a 8% in'& me r%nﬁgn e nIHS.CC{I t8d fetal calf

serum (FCS) Witﬁ@é‘ﬂﬂlarnﬂwbﬂﬁﬁ)saan%ff%%étméﬁi@%m@@@gowﬁlékﬁ%‘l*hﬁ% PR -$Rmasllating
activity measuredamddK Bephosmeryatiesiat magobeenratianeilQloM, wihen compaiedideasuch an

assay without sajgl arliBoqly. o?r%ﬂ&%'ﬁgzeﬁQ'qrﬁr&%%%YaQé(nnl%{‘ of {RGomPInaRk EXPTERRION,

recovering said antipody and combining 5aid antibody with a pharmaceutlcal acceptable buffer and/or
adjuvant. Prefer%VQWéa%ﬂb%&V%%Coar%‘BPMd?@‘B’f‘%HBeéaﬁ&/e mentioned additional properties. In a

first aspect, there is provided an antibody binding to IGF-IR, characterized by comprising as
complcmentarity tiréediRlingraghasaipis) aving tiafolawny sequmraessahabraptibady heavy

chain Compﬂsmgn%%aﬁa%(@%%ﬁﬂe (Ashddcind FRRG mgaﬂlc%%oﬂ{b%&BB% (RARIHDGHOfSEQ 1D
NO: lor 3; b)an (pqugody tc ain com nsm as | Dﬁfs gaa 4%34 ?Ef aa 50 %6) and
CDR3 (aa 89- 98 0 RO?PSE" r{lzs;\essecr(r)lﬁ aspoerc theretis (blr%?/l%fea ATEE %N antibody
as defined abové:?é}pﬂ?él%é‘f?ﬂféé’c%ﬁ%fé? dissiRsisaceutical composition. In a third aspect, there is

provided a pharmaceutical composition containing an antibody as defined above in a
pharmaceuticalIyﬁttaaﬁswsamﬁumerlsbal;@%m peRsRbANRME dsoRreuided fbridema callibpgs <IGF-1 R>
HUMAB Clone 1§s ggf%l'gld%%‘gl 8[% gar%!z%elzuégaﬁly Wébt‘]%e%l%ggn ogeosnlz\ﬂl}e‘ %get%grg @th 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.



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:l or 3; h) 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. In a seventh aspect, there is provided an expression vector
comprising nucleithaciddssudefingdrabeyeseapaleleodf fexpresaing said aualaioacigdma mypkaryotic or
eukaryotic '[]hOSt qﬂtl-ﬂer@naegm%a@sese%lﬁt;@aegsﬁgmd@@ﬁt 2 RIkanalie,of %Hkt%)tzoglgcmﬁarce"
comprising the vector as defined above. ninth aspec re is pr a metho e
production of a pdlypeptide binding’ tuoS]f@Eﬁ.ﬁcgrgsdljlh Q%mﬁg&eﬂg(gr%%@(bﬁéﬁfgﬂﬁs r'é%ifﬁo IGF-IR,
characterized by Rékpresdihg antinsicoaripingre Odiry berelostoniah Sl snlcmimati§8hdbding a light
chain as defined abdvenird avghoteadyotid wlieukdryoticahiisidels andatet owacinghsaidnpdypéptide from
said cell. In a tenthiaspeial hateyshavidedshexuseiRlanamikedy: as dafinrd@hove for e
manufacture of amegicament,for e eAment oA bakeRkIBNesA REANIKmonherapy.  In an
eleventh aspect, there i(s?r?r Vi(ii{ed the use séﬁefjneaf a%ove,,Ocﬁaré%t%%%ﬁ%atrhéﬁtog E11[2)1:§1/r§)t1|180dy is
administered in cSMBRASORSAR'S Wé‘%ﬁ% RN RSPBEHRS thereof or a cytotoxic radiotherapy.
Detailed Description of the Invention The term "antibody" encompasses the various forms of
antibodies includifiebdit¢iotufeefnghbmitedpisswholediniib aciabe gtikesiofragnesntiveamantibodies,
humanized antibodigs A oeneialgnaiassied anthadies asdpnoiar IRenghiarasieliplc properties
according 1o the nventen a1 (sier: iAotk TROMENE, combrise.a bamongfaul lendth
antibody, generally at least fe an gen binding Bortion of the Variabfe regish thereot. Examiples of
antibody fragmenRYHENSE 4981820 reerulis ARtiHBRPhrsIbEutesedtvm srpRiRiPg Oel
multispecific antibedizgdovaad¢rdrrrHvtibod (FEay migntsid nmdditienaahtihady fradgimeartite domprise
single chain polypeptidlesdhavipgitieghaiactenisticsfig Wdhehain a2relyReig SRl t0at o

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).



assemble together with a VL chain or of a VL chain binding to IGF-1R, namely being able to assemble
together with a VH chain to a s functional antigen,hinding pocket and thereby providing the property of
inhibiting the binding of IGF-I and IGF-1T to IGF-IR "Antibody fragments" also comprises such

- fragments which per se are not able to provide effector functions (ADCC/CDC) but provide this
function in a manhep Hthesprditieto ismedvidehtiomrtfie fhdvgieontibinedofithrapmopriase antibody
constant domain()nfagiteR S PROAYIMAARUBACN, U IRRAGANA aniibady.sRMRgsfion’ as used
herein refer to a preparation of antibody molecules of a single amino add composition. Accordingly,
the term "human AtS¥dclonal antibody" refers to 10 antibodies displaying a'single binding specificity
which have variable and constant regions derived from human germline immunoglobulin sequences.
inone embodimagt, Gieniman mopadnakaniRedise i Broduced by (XPAdRMA Whjeh includes
a B cell obtained from a transgenic non-human animal, e.g. a tran%genlc mouse, agvlng a genome
comprising a humdh HEEAPERain transgene 15 and alight human chain transgene fused to an

immortalized cell'aY he tebodsisaeyichantiaach dmtess tcorsomacienal-asfiboshy eamprising a variable
region, i.e., binding rggéo&blf{r%ga%_elg urfcgqu ﬁ#%@? argd at least a portion of a constant region
s, Ustia y pre

derived from a different source or species, U 8léred by recombinant DNA. techniques.
Chimeric antibodies eosipisihgiahg ohaiarerepvisiiaisie CBfioG R (aaldrddn CORStant @6 are

especially preferred. sUeDBYENENLNGEHMERS antipedies 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" enconfipassechthyatihecprésentsipuendienaarexphshasedaovbichptimglassas scbclass has
been modified or ghanaeghftam dhanot e oranal antihery. Sush, shimeric: antibodies are also
referred to as "class-switched arEtibod(i)es.'pMetrl?%ads for proéué:ilngmc%i rgﬁ%ryé)rtllﬁb(gd?gsam\(?gfve

conventional recdfibiffAhtDRIACAE Geprstr Hissrelstimntatasnionrekaniiavaliekkennetimheie ead. See, e.g.,
Morrison, S.L., et @mpriigg iNatleAcad &eindd 9hoil (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

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



-9 CDR of an immunogiobulin of different specificity as compared to that of the parent -
irmmunoglobulin. In a preferred embodiment, a murine CDR is grafted into the framework region of a
human antibody to prepare the "humanized antibody:'78ee, e.g., Riechmarm, L., et al., Nature 332
(1988) 323-327; and Neuberger, M.S., et 5 al., Nature 314 (1985) 268-270. Particularly preferred
CDRs correspontAutitindsdragpraist atingr se gueniesofachiritriat tnétmdiigeansrabyed latsd e for chimeric
and bifunctional afigepdiesing pertRiuror wnarBriReDY tascuserkhapiin oiSatiieatietioniciude
antibodies having, yiasiaf| a;amgscgag ERhEROIARR ST HERRN BUMARERATIAR HhimayRogiobuly
sequences. The varja é c ain is, OlJer bl d%rl\ied rom germjine sfe uentce P-50 (GenBank
106618) and the ?/Iglré) 1e I| r n[}sanpre rabal% genved 1 11Olérm ine ence £ 18?18 nk
X01668). The coﬁ%ﬁ?haﬂégl@ﬁ@e@flﬂ%@ﬁmdlﬂ? ‘é%%@%&ﬁh??@g‘i’éﬁghéﬂhﬂmlb@ﬂ fetosuch
regions can be allstypic angdte widserdedhayy exgf Johndai GindanotWGE-TRL pdhetyeheikecids 15 Res.
28 (2000) 214-213 pnd hedatabases vaferenpegdharein and are useful as long as the properties of
induction of ADCC and preferably CDC according to the invention are retained. The term
"recombinant human antibody’, as used herein, is intended to include all human antibodies that. are
prepared, expressed, created or isolated by recombinant 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
naturally exist within the human antibody germline repertoire 30 in vivo. As used herein, " binding"
refers to antibody binding to IGP-IR with an affinity of about 10" to 10" 1M+1 (KD), preferably of about
10"13 to 10-9 M. -10- The term "nucleic acid molecule”, as used herein, is intended to include DNA



molecules and RNA molecules. A nucleic acid molecule may be single-stranded or double-stranded,
but preferably is double-stranded DNA. The "constant domains" are not involved directly in binding the
antibody to an 5 antigen but are involved in the effector functions (ADCC, complement binding, and
CDC). The constant domain of an antibody according to the invention is of the IgGI type. Human
constant domains having these characteristics are described in detail by ICabat et at, Sequences of
Proteins of Immunological Interest, 5th Ed, Public féalth Service; National Institutes of Health,
Bethesda, MD. (1991), and by 10 Bruggemann, M., et at, J. Exp. Med. 166 (1987) 1351-1361,; Love,
TM., et al., Methadsdanzymeln b1&(A989) et arilih-FxapRiesReEhewn ifySEQ@UBNGS:S to 8.

Other useful anglg){;ef rred Ecl(&%s_&antdq%p&g' S @& the constant domains of the antibodies obtainable
from the hybridoma%lgfflﬁr?es ep%rélte 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 Vanitbiey drigroonstzitdormepnsesTivel ergaietsegior peariabte regy@vedba light chain
(VL), variable regiandef d-heavichains (M esusedthergisdenctes macheaf the paineédight and
heavy chains which is involved dj in binding. ntihody to the anti h ins of 20
»variablerfuman#&%?%gé%ﬁﬁgy%%?ﬁg) %paggéghg%a ggg%?%% iﬁﬁ]ém?}% %g gl ggc%‘%ggﬁ?ain comprises
four framework f???)tar‘étg% bse sequences are widely conserved, connected by three
"hypervariable regions" (or complementarity determining regions, CDRs). The framework regions

adopt a (3-sheetrteontatmationodotkine€HIRS mairionrloppaaahoecingtosdbsheetstiucture. The

CDRs in each 25 chainaie held ip el threesdimensional, stusiure, by, the, flamawerk.cegions and
form together with the CDRs Arom %loth%r c@aln th}ga antigen bln%ln%lslte{:I h ,,ant_bodé/ heavy and
- light chain CDRSTREBHE Blay AP artediamy imiportant rofe in’ e binding speciicity/affinity of the

antibodiEs accoriRBeHEPRBREGHSHIRF ﬁ%@@ﬁél@?ﬁéﬂ%@@tﬁ&%ﬁ@é&éﬁﬂfb%ﬁﬁéﬁhn. 30 The
~ terms "hypervarigblenegiatvedr fantigémn:hindigerpirttonofamagitibaily” whemcasethherein refer to the
amino acid residygs.afamaniosy:which Hedesponsibleiior-antigendeiading, The-lupsrvariable
region comprises?ag}ino ?%gs rgs'gjl,clgﬁ frgt@m tt eﬁ'r'com Ig@ngpég{ci}ynggggtrminin&{egjogs" Qr "CDRs"
"Framework" or "FF ff regions are those Variable omairi regions oﬁ%‘ﬂhan%e’ h;%pelvariable
region residues HEHEREHEHRe 8 TR o BT R RGMEIRE o SHPAR AL B AR NTITSERR

- 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



comprise from N- to C-terminus the domains FRI, CDR], FR2, CDR2, FR3, CDR3, and FRA4.
Especially, CDR3 of the heavy chain is the region which contributes most 5 to antigen binding. CDR
and FR regions are determined according to the standard definition of ICabat et al., Sequences of
Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, MD. (1991)) and/or those residues from a "hypervariable loop”. The term "binding to
IGF-Was used herein means the binding of theé antipody to 10 IGF-IR in an in vitro assay, preferably
in a binding assay in which the antibody is bound to a surface and binding of IGF-IR is measured by
Surface Plasmon Resonance (SPR), Binding. means a binding affinity. (KU) of 10$ I¥I or less,
preferably 10-'st& 4Pt ¥ BIHAHRHS -I@?c‘aﬁ%%“fn% (AR by B BERCorR 5¥&ay (Piannacia
Biosensor AB, & ¢sppsatansuiudn) IThersfinig obtiatiisaing iswafmelhis theftetidka (rate
constant for theiasspsiatiRmofihenantibadiniromdbegniibedymastigenoomplex) adatddissociation

constant), and K0, (kalkap,.tiie,ant bodias acaarding 10 e, ieolnnshMBKR,oM LM or less. The
binding of IGF-I and |

F-11to IGF—J§F\3 is also [nhibited by the an i@igj#)gs 20 acC dingnto the invention.
The inhibition is¥nedatsd 4 150 il%ﬁagﬁzggsg]?f Cﬁ%ﬁﬁdﬁ%ﬁ of iGF1 rfﬂﬁft"’épl@%-f% on tumor cells-
Such an assay iepksseribedstanExan sk TUHNEUHS antirssaynotelathotmsT FLISTELEY IGF-I or IGF
-11 or IGF-IR binfdlingitsagmeitisdtaereof bound to the IGF-IR provided at the surface of said tumor
cells (e.g. HT29) is measured without and with increasing concentrations of 25 the antibody. The IC50

values of the angipodies agcording to,the jnvention for the .binding,of IGE-1 and IGE:11,.to IGF-IR are
no more than 2 ﬁ%&ﬁ%ﬁ%{%ﬁ%gﬁ beo%é"sf)svlgiﬁdeé Sarl%’lnlaiﬁg%%l Iﬂ/lléig to E%]Fﬁeﬁs about 1:3 to
3:1. IC50 valuedarismensiahbtl PdvefarEsl msgiansvafiedst afiesst tHedndepadent
measurements. iSingletbolirakegsemaybEho uteohthe lscopehd3hThetelrbinkibiting fhebinding of
IGF-1 and IGF-Il g i Reasssen heteirsdefers todnfaiiiing thethinding.uf 11:28-taheled IGF-1 or
IGF-Il to IGF IR presented,- 12 on the surface of HI29 %T G 'ﬂl&%@l orgells inanin vitro assay.
Inhibiting meangrgfr? Iiﬁﬁ Ggﬁarg%%gnﬁl\ﬁ%ﬁgﬁeﬁ%‘nec%erm <‘%GIIIZ-IR ex&%%@&cells" refers to such

C

cells which are dveRELSAGIRSE PFe Captirto B A IERaI8 B FSRCBI Stich cells are,
for example, 5 thengdlotghidined seoteasiNg bin32eM dmsmr-oradcBiine e YJuds ATidC :
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.



CRL1658) overexpressing IGF-IR after transfecdon with an expression vector for IGF-IR. The amount
of receptors per cell is measured according to Lammers, IL, et al., EMBO J. 8 (1989) 1369-1375. The
term "inhibiting of IGF-IR phosphorylation” refers to a cellular 10 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.
Phosphorylation is detected by Western blotting usfhg an antibody specific for tyrosine-
phosphorylated proteins- Such an assay is described in Example 11. Heat 15 inactivation of FCS is

performed by SE%” fem Realo fo, 681485&“3%"{?5%8%‘8&1}@%&%3%6{3 Sygtem ke term
"inhabiting of P of

ospho on" refers to a cellular, p ., ass sing 3T3 cells
providing 400, OG@?&%WG@M glGe 1%(2%? ag |ﬁ’§ ?ﬁ}e %yr?g‘ %’? feat inactivated
fetal calf serumd&@S) svheteddmpersder1bl2® davhlenteasstey Wﬂfeut sald antlbody Phosphorylation is
detected by Western blotting using an antibody specific for PKB phosphoylated at serine 473 of PKB

(P11, Swies PrOpeS R Faldan) %%CH&QW&@Q@&&Q@Q%EX%&%&%%H\
"antibody-dependent ce u%r cytotoxicity I%E é‘é‘ uman, tumor.target cells by an
antibodyaccordigEePtREGAVe ISR T e pre éll% ABEES Thsashred preferably

by the treatmentod £PfaparationstiiCPuRIBRpPESSIHELH] %Wﬁ@néﬁ%%W%%b‘raﬁ‘@% the

~ invention in the presense mhafiectorealsisteiahirdshlhisoldiet@BMEsorpdafiedbaffector cells from
buffy coats, likey “lélmh% Q%MC@H@&Q&%@I@%%WQ éﬁﬁﬁﬁ@ﬁaﬁl sicaAcentration of

100 nM the IyS|s ce of 20% or more of the tu s 30 after Cis found to
be more pronouﬁlﬁ‘@ﬂ%ﬁ1 ﬁ%{?{lﬁ%’oﬁﬁoq Z‘Irll1 Smgel%asur:iza?r{nen g’%lr 6? %%Dh ?éjdgoiay is

" performé@l prefeRbgemins 1Er 6F Bu Tlaﬁﬁeéﬁ%ﬁméﬁééﬂgggﬁ& &ASGre ek 6?2\0138& lly released
SLCr or Lu. ConiveisiodSEiagiisleitts insopsitiaat tretyieontashevoatiSHRALRNEES tedlls but without
the antibody. Thederm,;complem %@@@@&m@n@mw@@ sefers todysiss offhtiman tumor

target cells by the % ody z%g% {3(? rgy to the | g?ﬁ‘a'@# QJ%% g&gegmcm@%g%gDC is
rea

measured prefer%fb {tment of a pr paratlon 0 xpressing. cells wijth an antlbody
ki i

according to the IRV&HER Wm@@%@émoﬁﬁiﬁ@nﬁn %ﬁ@f‘??&uﬁﬁo e BRtbGay' mduces ata
_ concentrmlon Of BB@iri ADCC and optionally CDC are provided by the combination of varia

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



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 antihody. according to the invention (an antibody
concentration .of 5 nM or higher is useful). Subsequently, an SDS PAGE is performed. and
phosphorylation of IGF-IR is measured by Western blotting analysjs with an antjbody. specific for
phosphoryla. ted saesines CettioEalRiSHmR B TFE0SY A AU o IR !i‘f on'the Western blot
visibly no band eatibes deteeted wiinkireFersdonphdsphgrylatdch0yIGRiIR of ke antibediies according
LO tge invention show;a-kipging 19 the-same anitaps.ah G- IBms amihadyLs meacniRbjbited in-+
inding to IGF-IR o.steric hin e qf binding,b body..18. Binding inhibi] n be detected
by an SPR assa@ngl;g{ng‘g%%b%ﬁfz%?%rﬁf%ﬁ%efﬁgﬁaﬁ;%%ﬁ%1%%8%?%?%? %{%%%E%EJ nM and the
25 antibddy to b defigerebindiage St ARA TSN B 20 P}S@?@ﬂﬁ??&ﬁﬁé{f&ﬁ%ﬁ%ﬁ 5°0r More shows
that the antibodyl€foritjzetes Kuithtantibothr i@ SuehPaviassel cambwleietbiniedsh e hme manner
- by using antibody, 2R as.anHmmekilizedaatibegyatdkhe termh opithpel: MEaNE 20 pypieidr eeterminant
capable of speci,&l% Qirrégmgst% an aa,rpl' %&Qﬁgp&%s.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
nonconformatioriestpitopbmndies distinGuis hevusedthereinansamihehigto sl for By 58t the latter is
“lost in thg) presence-of denaturingosalenisEhdlgntibddietacesntingwhitheheventiodynelude, in
. addition, su50h arg%ggg!etﬁ Qasxéq}%gcg@@qg}ggjxg %?f@jhg@ maodificationsy @ugﬁg@tigﬁsgnglamipi acid
sequence 5 modifications 0 not affect or alter the above-mentjon r Hstics of the
antibody accordREIIHE it iﬁho%”lr\%l‘ggiffggﬁ%sné c%uﬁ légir?%%%%c:e%&gy Osgtgﬁdgr/gl %?:E\%‘éc’]ues known in
the art, such as ﬁtéf@hléﬁﬂéﬁmrﬁ@ﬂébé}‘lesis 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 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



10 similar side chain. Families of amino acid residues having similar side chains have been defined in
the art These families 'include amino adds with basic side chains (e.qg., 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, 15 valine, leucine, isoleucine, proline, phenylalanine; methionine), beta-branched side chains
(e.g., threonine, 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 r Eﬁ Mlﬁcaﬁc%@ no acﬂd resi ue fram.the same.side chain family.
20 Amino acid Subgtittt 8?1%% %% erforme uta(g)]recr?esf’tsr1 base upo%gr}ﬁolecular gmodellng as
described by Wse?%ﬂewﬁ%?@%?(fg%) 323-327 and Queen, a, et al., Proc. Natl. Acad.
"Sci. USA 86 (1989)10029-10033. In a preferred embodiment of the invention, the antibodies according

to the inventioggre futhecharagiprized l@mn&@;m@r@l@{ thachalacterstiessplected 25 from the

group selected from the bindin meter in e.£RitgRe to which
antibodies 18 alrél%rgzt%o??&mihg%gso vatﬁféa‘ﬁfé)sr?r?é |t| KFQ ﬁ%dﬁ]ﬂg%)%glléh%ggr?} IGE- Q}Q) IGF-IR on

tumor célls, ancﬂ%ﬂ@@b%&%raﬁnﬂﬁt@ﬁ@ﬁh& Yiatiort SHGRIR o Stimulation of IGF-1 in
tumor cells. Intdipiticas &f qnhesghesrgz@|ﬁﬁfem@ﬁstmmrth@thi%|ﬂ1§?¥@ﬁ1ﬁﬁo‘§;§%r§ﬂémon 30 of
downstream e"i@ﬁ@f@ %&M&@m&h@ﬂﬂ%@@i&ﬁ%ﬁd@&d&d&@ﬂ@@ﬁmﬂs anctthe influence
on the three- dmgle rg g?g %@1% lls in vitro. The antibodies are further preferably
characterized byt elr pharmacoldnetic an pharmacodynarnlc values, and the cross-reactivity for
other species. -15- The antibodies accordlng to the invention inhibit IGF-IR phosphorylation of
tyrosine and préfeeabihyralsSiPkSEmhosphsRidBontbraphssiiatiens siiEr esertt FAERtibodies

: accordl@g to th%mggnggﬁg&fg@lﬁm@gwgwa@dmEd@()qmm@mlé@@hmlmni@ﬂ@s and in
tumors, e g. xenqaraft mors. 3. Eﬂﬁnagémgfﬁé @%@wmﬁ%@m@wwm@a@gﬁ@@bly the

three-dimensiona grovvt of tumor cell's in a cdlon orm n assay as,yell Qliferation of IGF-IR
expressing cells&g_ CRFFFR%?% E‘éll@iehfﬁél afitibodties A accoré8 ing tg(f) s E\%ﬁ gﬁrg?eferably do not

inhibit binding ofldreststin ty in¥itineracepioting a BildingoAEtrbn aBedlon s ifPi®¢eptor 10
: overexpressmg Blaselisiusngphrantibshina conventratonbb@00 nheliiple 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

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

20 such an ‘assay without said antibody. Phosphorylatlon is detected by Western

' * blotting using an antibody specific for PKB phosphoyiated 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 buff;f
coats, like monocytes or NK cells. ADCC is found if the antibody induces at a
_concentration of 100 oM 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 *'Cror Bu

1abeled tumor cells and measurement of specifically released >'Cr or Bu. Controls



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 expression in prokaryotic. and.
eukaryotic cells with subsequent isolation of the antibody polypeptide and usually purification to a.
pharmaceutically. acceptable 15 purity. For the protein expression, nucleic acids encoding light and
heavy chains or fragments thereof are inserted into expression vectors by standard methods.
Expression is performed in appropriate prokaryoticiér-eukaryotic host cells 1$ce CHO cells, NSO
cells, SP210 cells, HEK293 cells, COS cells, yeast, or E_coli cells, and the antibody is recovered from

the cells (supernatant qr cells after lysis). 20 Recombinant 'ERd tion ofantibodiss,iswell-known in
the state of the'd _%%d&ﬁérslﬁ%aemtfr\‘g?g&%p e %ﬁr eecr‘?zl\s/i‘ég\])}v a?%%les of Makrides, S.C., Protein Expr.
Purif. 17 (1999m83302; Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282; Kaufman, R.J.,

AML Biotechnol. 16 (2000) 151-161; Werner, R.G., Drug Res. 48 (1998).870-880. 25 The antibodies
- may .be.. IOreSGﬂﬁéntyﬁpl%&ﬁﬁ&M%ﬂéﬁ@ﬁ@,&foifbﬁc@@f tiellycpurified e Butstamliatiynpure form.

Purification is performed in order, to eliminate, other cellular.components;orother.contagpinants, e.g.
other cellular nféfélféréc%féél 8?%%&%%%, g%s%g}ﬁ ard. te hniques, incI?sd 1% alkglﬁi{m/ treatment,

in
CsCl bahding, eompfmfohatolasH BhRIEE YE LY eRECHTIMEPESS? BRE- GBS Well -16- known. in
~ the art. See AudibelpfesseiatibdyCurremtiboipectsidingdietutanBiviogyn Grerifecrislishing and
Wiley InterscienggnNemeXorshtoR A JaxarassignitoliSadcels is descrinedthy, efg(Barhes, LM., et at,

Cytotechnology 3 (2000} 0973 36 BARGS: de W, £l RiatentCigeng: 7620941261270, S

Transient expressio escri Yy, €.0,, Durocher, Y., et at, Nuci,. Acids. Res. 30 (2002) E9. Cloning
of variable dom&FETEHdsEREEAHY Bﬁ%ﬁé@,‘ﬁi@%é"%‘f‘&g REAHT AR SR B Zigoézg) 3833-3837;
Garter, B0, et at,rBroe:NXir AcEd. Sentrolsndodeibginasggomeths RS HERRatYS (Bt at, J.
Immunot Methods 206 {&R%0: it8utAbprefebter. transient expression system (HEK 293) is described
by 10 Schlaeger, E.-J., and. Christensen, K., in Cytotechnology 30 (1999) 71-83 and by Schlaeger,

E.-J., in J. Immunol. Methods 194 (1996) 191-1.99. The.control seguence thatggg §gi§gple for
prokaryotes, for CRaiHTR, AT éeain%%#oﬁé)#g%ﬁ%ﬁlﬁ%/&%rg 6 5%8?35%?%%&, and a ribosome
binding site. EukebijwticrcefiiGd-rrrsinietorbameoprontteld EhtarEehiPgshad&iviaton 15

- signals.. expressing cells, preferably H322M cells, are stimulated with IGE-I and treated with
- 15 an anfibody according to the invention (an antibody concentration of 58M or
higher is useful). Subsequently, an SDS PAGE is performed and phosphorylation Qf
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.

?Thé antibodies accofding to the invention show a binding to the same epitope of
JGE-IR as antibody 18 or are inhibited in binding to IGE-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 at a concentration of 20-50 nM and the
25 émtibody to be detected ata concentration of 100 oM. A signal reduction of 50% or”
more shows that the antibody compé_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



Nucleic add is "operably linked" when it is placed into a functional relationship with another nucleic
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for
a polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptid.e; a
promoter or 20 enhancer is operably linked to a coding sequence if it affects the transcription of the
sequence; of a ribosome binding site is operably linked to a coding sequence if it is positioned so as
to facilitate translation. Generally, "operably linked; jmeans 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 convenient
restriction sitesbifidsuchcsites Gomet bxisnathésyrthatits digoitiche e Hdapti& s iiifikérs are used
-in accordancegyyith,gonventional practice. the .monoclonal antibodies are suitably separated from the
culture medium by conventional inu.nunogiobuhn purification procedures such as, for example, 30

protein A-Sepharose, hydroxylapatite chroma lectro eS|s 9 ffinity
chromatographiﬂ‘BN‘ﬁFl AR NESIRINg “ng % %ona% ;%net’lbod%?é %lsﬁété and
sequenced usirgcogVentisratoradares IPRERPRIorAEdendde e %ﬁ‘%‘é‘r%‘ deaEBfrce of such
DNA and RNA. Qneedselaiedhibe Mmefycber isertée intovexpression vbetarsriafieivfre then
transfected intohosy %P'éd ugh 8% KIELS 203 ﬁﬁ'é’ﬁa@h@&ﬁﬂ&@ﬁ&ﬂyedﬁm%ﬁﬂ@da@edomot otherwise
produce |mmunogI(%B rotein, éo obtalnftpe synthesis o rpﬂb nan &I%bé@ntlbodles in
the host cells. ATHRGELTS SRR h mana[sGS anti o]aly ared by introducing
‘appropriate nucleedidteé hatrestnts- tHORITEFSEY DRNKCoRE] %ﬁ%t%cil%fsﬁ%ﬁ odifications -
can be performeghiipwieyambidlyatilaresdydimsitedlazdgeite. gna@desc#méd@@@@vél@%e&ample the
modificaiions donod Altes e 10 @Qﬂﬁ%@ﬂlﬁ%@ﬂlﬁ@%@@aﬁgaﬁm sl casihadgs isotype and
~ epitope blndlng but g}g@?geg{ove tt’he eId e recqn&l%gr&q&% M&E%&'&e%gy or facilitate

the purlflcatlon edfdlie not invo |n malntalnln the proper conformation of the-

anti-IGF-IR antlb(écgy éY§@%&§8ﬁén§ul§é%ﬁﬁ‘Eéﬂ ?ﬂgtoa‘? SV THeS TE Sxidative

stability of the mﬁ&eﬂule@hdrgﬁévpmzalseiﬁamamsésrmW&WE@W%)&F@W@@W&@%W be

added to the antiody,ipimprovgts-siabilityHpadiataylynviesatheiantbady {s.an datibedy fragment
such as ian FV fra{rg{nenltgucme, isoleucine, prohne, phenylalanine, methionine), beta-branched side .

| " chiains (e.g., threonine, valine, 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 mu‘cadenesls based wpon molecular
modeling as described by Riechmann, 1., et al., Nature 332 (1988) 323-327 and
Queen, C.etal, Proc Natl. Acad Sci. USA 86 (1989)10029 -10033.

In a .preferred 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.



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 in the antibody,
and/or adding one or more. glycosylation sites that are not present in the antibody. Glycosylation of
antibodies is typicallyN-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 projine, are the recognition 25 sequences for
enzymatic attachment of thecarbohydrate moiety to the asparagine side chain. ' hus, the presence of
either of these tripeptide sequences in a polypeptide creates a potential glycosylation sjte. Addition
ofglycosylation Shesesibecamseiiyis é%n@én%%?ﬁ%&c%’&ﬁ%ﬁ%ﬁﬁﬁ HOHRGH té?ﬁ]’n%% acid
sequence suchyibsihdtcanisifisablyelos Rictebdteataien déspritsed tipeptider seguences (for 30 N
-linked glycosylation sites). Nucleic acid molecules encoding amino acid, sequence variants of
anti-IGF-IR antibod e prepared by a variety of meth Kggw | T ethods -18-
include, but aretﬂr%t %rrh%f?eo(% %,%gaa%gﬁaﬁoa[r%%%g%ﬁraﬁ%gﬁie (in t%%gﬁ%tenﬁiﬁs?gcurring amino
acid sequence VEOISHS "élrlﬁr%ﬁﬁ%?’éﬁ%ﬁ W&iﬁﬂﬁ?ﬁe&ﬁd@?ﬁ%ﬁgt@tﬁn@fﬁsite-directed) mutagenesis,
PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version
of S humanized-gntiniG4R: antibasy: (Hhadivemntion asspetaiastily immunectinjagateslcomprising
the anibody according io.fhe-nvenlion saniuaalecin a.cxaloa 9eRl U aR G iehemotherapeutic
agent, toxin (e.g~, an enzymatjcally active toxin of bacterial, fungal, plant or animal origin, or fragments
thereof), a radio%i‘éﬁ%‘“i%%)fﬁ]&e(?ige., fg?ﬁ% ‘onjugate) or a prodrug of a cytotoxic agent. Agents
useful in the generation of such immunoconjugates have been described above, Enzymatically active
toxins and fragmentstheraef whisitiagndehdsedanetideeipabierio Achaihjmohbiddiggfactive

fragments of d‘%‘i&%ﬂ%‘%@uﬁ%ﬂ%@% ghain,(fram Rseudemonas.Aeragingaa). Aein#-chain, abrin A
Cc

chain, modeccin. A chain, ,alphgq-sca}%ﬁcin,.lg) Ileuig.h'ge%’fordiig)orot%@1 S o(l)irelln .50%%%5’ Phytolaca

- americalth proteTRE BRBT B AP CART BRPIST MSihordica Eharantia inhibitor. curcin, ofin, sapaonaria
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin,.enomycin and the tricothecenes.

- Conjugates of thehaniibibdyiandaytiitexic thgentatiomaceusmaby varidtyadfby recombinant

means. Such methods are widely known in the state of the art and comprise protein-

"expression in prokaryotic and eukaryotic cells with subsequent isolation of the
antibody polypeptide and usually purification to a pharmaceutically acceptable .

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



20 bifunctional protein coupling agents such as. Iv-succinimidyi-3-(2-pyridyldithiol) propionate (SPDP),
iminothiolane (IT), bifunctional derivatives of imidoesters; (such as dimethyl adipimidate HCL), active
esters. (such as disucci iimidyl suberate), aldehydes (such as glutaraidehyde), bis-azido compounds
(such as his (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p 25
diazoniumbetzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6- diisocyanate), and bis-active
fluorine compounds (such as 1,5-difluoro-2,4- dinitighenzene). 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:3yldiethvlene ttriaminepentaacetic add. (I -DTPA) is 30 an exemplary

chelating agent ¥8P¥arG466N BF Aehidiestidle 6-theRAIboM SER A 6721 638°Rnother type of
covalent modificatiend Rublishsghemitaty loteasrnratideiy ccbUpRBg 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 capabhilities.for N- or.O-inked glycosylatiop. engli t pling mode
used., the sugar(s ?ﬁsgil%lel%%%%ﬁg tlg’(\%g Craﬁrjoefinl 2% 'Hﬁr%ﬁ%ii%%%b%?gé%%%cmon%%, (c) free
sulfhydryl groups280eh H¥those®f Sdtine- )’fFéealnyg’i‘S%ﬂhgrgEPﬁggs gac??%%l h%)(ge~ serine,
threonine; or hydioxysritimpseeiparometicirebiues stttrebehdsecbipHengiataitndaydsine, or
tryptophan, or (fytheamideigeanp & valatammnedhesednethedsare desarivedeny©:87105330, and
in Apiin, J.D., and Wisiansd ol s CRG ik Bax-Blochem {1981) 283306 Remevglorany
carbohydrate m0|et|e§[?prese t on the anti 33%0(1 ay be 10 acc(:?q[mglished cmeéqgﬁgg?oi&nzymatlcally.
Chemical deglycBsfi oﬂ?%é]u"r?éé‘%?ﬁoéﬁ Hboaytéthe CBMPBENnd titiG6 omethanesulfonic
acid, or an equivi¥6nt Zomibounetiming traasiTnorassiied Ficw ElEgeo8! Mciseabal Sigars except
~ the linking sugaryitiagetyRlycesdntingsesmta Eetyly dipctedamioey, 30hileomBavingp thedabtibody intact
‘Chemical deglycg&xﬁg&pﬂgﬂﬁgkp&g&%@&gﬂ.1'54 panddaklk 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 moieties on antibodies can be achieved by the use of a variety of endo- and exo-
glycosidases as HseprEg birausaeaicting, We suiFiesian PolpTNen i £%ymblc 1881140 7) 350- 359.
20 Another type pf@avalent mpdiigation opthecantiapaycompises hifidsgrihebinding . site.-

- ~ Bukaryotic cells are known to utilize promoters, enhancers and polyadenylation

15 " signals. o ‘ ' 4

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



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 mguse, 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 genaome comprising a an heavy chain
transgene and aAUrfERc RgHt é‘l’fﬁ'ﬁt?éﬁ%%%&ﬁéir@éﬂ P&eplérf% A Otgéen]gn iS4y of the invention.

The ‘isolated B-tedistatérthennussonalized soqpoviaks thepireesfecgddrighndorsdy Bcthaman
anti-IGF-IR antibggies; Aceardingiyotheipresentyaventionlalsmpravides atdwhybriddua capable of
producing human mono%kgﬁgjb %%%:ﬁst@cg%ﬁ‘%é) hesinyention. pene emhedinsak the

ell obtafe

.anti
hybridoma includglsmél%? 3 btafed from a transgenic non-human animal, e.g., a transgenic mouse
having a éenoméné@ﬁ?ﬁ?%mg’éffﬂfﬁfﬁﬁsheavy chain transgene and a human light chain transgene 5
encoding all or a portion of an antibody of the invention, fused to an immortalized cell. In a particular
embodiment, the {taRs0eRiE nefubkManmaRimabisiatiansHeRiR natbedyavirg mgenaimeycomprising a

human heavy chaip, kansqens AndiaDuma ek halniranaacaasRepdRa. Al @y g.aauion of an
I

antibody of the invention. _ s:.?%enlc nor}g-hurrr%an agdnﬁ!&%nrbe%nmugi%e% it tgdpurified or
enriched prepardfBHSTHGES n&?ﬁ%]% BRUTEP CBIR EXPressing 1GR-1R feferably’ the transgenic
non-human animedngeg etheatr snsgdiit thetsdas st Srprulitmgonaleiss dPhuman
monoclonal antibgslieentent@neR attisoby rdananenotionatiartibtdicg@cofrngatsitispifayention can be
producedby 15 igymunizing A fransgenicnanhpmananialea giiiansaenicinauseotiaying a
~genome comprising a hum v%eavy{hchain éaacri}fsl‘?ene and a human light chain - transgene encoding all
or a portion of an%\?ﬁ%@dﬂf% BHvehtion with a purified or enriched preparation of IGF-IR antigen

~andlor cells expressing IGF IR. B cells .(e.é.‘splenic- B cells) of the animal are then obtained and 'used
‘with inyetoma cellsn3Ocperfararésidnentat, inybinetb manwetis:thias sberptepisunsaomeniseloidbantibodies
-against1G F-'.R'  anti-IGE-IR antibody also may be substituted, geperally 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



In a preferred embodiment; human monoclonal antibodies directed against IGF-W can be generated
using transgenic mice carrying parts of the human immune system rather than the mouse systern_
These transgenic mice, referred to herein as 25 "HUMAb" mice, contain -a human inanrunoglobulin
gene minilocus that encodes unrearranged human immunoglobulin genes which include the heavy (x
and y) and K light chain (constant region genes), together with targeted mutations that inactivate the
endogenous a and is chain loci (Lonberg, N., et akg 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 switcl’mg ng:assc&)m tic mutation to
generate highiaffinity huhtas ml%ﬁécﬁﬁnﬁPg‘ﬁﬁﬁoéf@? (T_&%B%%SRﬁfCeet if, Nattire 368 (1994)
856-859; revigwegiyLonbergn., dtandbookl of EspermelitaiPkarmacasgyeig1994) 49 -21- 101;
Lonberg, N., apgl HiisaasR..iarmRey. Jmmuneldsn996) 65,98 Anthubgeding, Prdand Lonberg,

N., Ann. N. Acad. Sci 764 19%5%5 6-546). The prepatation; of HUMAL micgtis-deseribed in Taylor, L.,
et at, Nucleic AR RELERCH ?@6233 28 -662895; Chen, J., et al., International Immunology 5

(1993) 5 647-656mTRiaHbRIN.GEUA 28R NatL Acad. Sci USA 90 (1993) 3720-3724; Choi, T.K., et
at, Nature Genetics 4 (1993) 117-123; Chen, J., et al., EMBO J. 12 (1993) 821-830; Tuaillon, N.,
et.al., Immunok{,52;£1994):2%3- 29200 nbergnitn @loajn dlature368i{ha9d)8 56859y Lonberg, N.,

Handbook- of Experimental Bharmacology 1.13,(1,994)49-104Jayler, dseft atidit.denmunol 6 (1994)
579-591; 10 Lo%cbgfélﬂﬂ.,t[gn eusnéar, D., In er%%ev. Immgn&yt

» . /25(1999)05:93, Haiging, F., and
Lonberg, N., ARRETROtUAGERFUSE; 2582 (1998) 536 846 Highwid, DM., et at, Nat BigtechnoL 14 (1996)

845-857, the cdntentssialafaninoh ereihare Barmssipshateel) by TeRsrse HPIRRT Gfitiety. See

- further,;335 PatgRi oS 524%806ir5d560 B 25:y5 1625, 1261t 5468814 25:8, 718 6 FENSHIT,397;

0,661,016: 5816318 RAESR DA AU SLINALUNE SRAARRLINIRBALAIE0, WO

93/1227; WO 93137 4%1;1:%” W(.J)Jé%ég)%m&gouge@er t@d@”ﬂ%ﬁﬁ{ nAnEgglqlclggﬁgﬁm%pdies to

IGF-LR, HUMABiCEEafoEe M RuRTS With %_p&nff@%or entic eggi%p parafion of IGF-IR antigen

and/or cells expréssifipiBRAR if sbebREcWFith tREHEHeral r‘rﬁ‘é‘fﬁo@%@ i%lr(i%glc? BY Lonberg, 20

" N_, et at, Naturge36843994 x866-85hdishabitth, BMcheital phacBiotéctaheinl 4998y 845-851 and

WO 98/24884. Rreferably, ihe.mice wilibaiGnl fratesks PhagRcupaihedir stininar@ation. For

. exa-nple, a purlfé‘(?géﬁr %gg$§9—9)r,e p:%‘xant(l)ggm%f charantia inhibitor, curcin, crotin, sapaonaria

' “officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and

the tricothecenes.

o Conjugates of the antibody and cytotoxic agent are made us'mg‘ a variety of
20 - “bifunctional protein coupling agents such as. stuccinimidybb’—(Z—pyridyldithiql)
o propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters;
" (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl
suberate), aldehydes (such as glutaraldehyde), bis-azido comapounds (such as bis
* {p-azidobenzovl) hexanediamine), bis-diazonium derivatives (such as vbis—(p-
25 diagoniumbenzoyl)-ethylenediatnine), = diisocyanates (such as tolyeme 2,6-
'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-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic add (MX-DTPA) 1s
30 an exemplary chelating ageﬁt for conjugation of radionucleotide to the antibody.
See WO 94/11026.

Another type of covalent modification involves chemically or enzymatically
~ coupling glycosides to the antibody. These procedures are advantageous in that they



soluble IGF-IR antigen (e.g. purified. from IGF-TR-expressing cells). can be used to immunize the
HuUMAD 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 immunized with cells
expressing IGF-IR, e-g., a tumor cell line, to promote immune responses. Cumulative experience with
various antigens has shown that the HUMAD transgenic mice respond best when initially immunized

intraperitonealy (tp.) with antigen in complete Freapwl's adjuvant, 30 followed by every other week i.p.
immunizations (for example; up to a total of 6) with antigen in incomplete Freund's adjuvant The

immune response can be monitored over the course of the 'mmun{g tignhggo(;pgoli(\c/\i&grplasma
samples beingdobtainedibyeratrsmeion Bledtfs 5 Aladm’ 8%58 screened“rég_% I5K , and mice
with sufficient titgrsiaf@ntidGR- R:hOrliakdinghmegrsismin eassingsed 87 S8R Ffsation of
corresponding %ﬁ%&"&t e“é@;%%r??’hﬁ? gggggeé@gatf@\(gm%@ﬁwi%dﬂsﬁﬁﬁge%Bﬂee¢dé9§Yb,efore sacrifice
and removal of fe splecq and jymphnodes, JLJ8 SHECIBARLA: ysionsyoreadcupigen may need
to be performecﬁrg‘éR?eF 8 W e%mnﬁmlzed fgéaeachggtl%eﬂ Fora%a@g&sas&gﬁa‘;sof twelve
HUMAD Hnice of stidle 44 GroTe A GeFItEo 12X SiPMTs Fal BE TR Zed” 5 The éq? mice have a JKD
disruption in thejredegehengdighitehamogappe) genterPas-descHbedrinEHeh, FO%t & EMBO J. 12
(1993) 821-8301)%&&%4 isruntiondadheir eRgogenaUw DeR/Y Ity neddis.ddseriBed in Example

1 of WO 01/14424), a h Rpa lightichain tsansgensdas described in Fishwild, D.M., et
al., Nat. Biotecb%ﬁ?&%@jﬁ @?%g% 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.en

: ve dogenous light chain
(kappa) genes (Restestribecuiy Ghemhydretat B PSS 59836 ,Oélycﬁﬁg gggruption in

their endggenous hsayyshainiaenedifasdesorbed iallfxahpteitoldWBGTAWR4EHFECO5 human

kappa light chain trans e&et{lgsadggg@)@g 012, Fishwild cBrhbs rathiNatBiotechnidl dr4(1996)

845-851), and a ﬁ@o&% Ruman heay chain trausgene (as . deseri [ pleR QWO 01/14424).
The mouse Iymp%&%@é‘%‘éﬂ%@‘f?&aﬁg gr%?ﬂ%gge\?vul?ﬁén rrﬁ%%&eg%g{fﬁg%gﬂ Jinesz y\rg%peg PEG based
ala é

on standard proteeais: tthg dimitageshyiri G rAERET NG SRR § Y biToRTaS aréthen écreened for the

 production of antjgamseesifiapatipadies. GondtetiagpleBingeicdtstspergionESs Splenic and
lymph ”%%e'de”Va%%'Mml?*&%xtﬁ?cﬂ@.%&ﬂéﬁimiégﬂymizzzs)-mea‘uﬁeﬂm omitsififiethé fumitser of SP 2/0
nonsecte mg 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 Thotalura, N.R., and Bahl, O.F., 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 .



mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at approximately 2 x 105 in
flat bottom microtiter plate, followed by about two weeks incubation in selective medium. 25 Individual
wells are then screened by ELISA for human anti-IGF-IR monoclonal IgM and TgG. antibodies. Once
extensive hybridoma growth occurs, medium is analyzed, usually after 10-14 days. The antibody
secreting hybridomas are replaced, screened again, and if still . positivé for human IgG, anti-IGF-IR
monoclonal antibodies, can be subdoned at least4wice by limiting dilution. The stable 30 subclones
are then cultured. in vitro to produce antibody in tissue culture medium for characterization. -23-
Because CDR sequences are responsible for antibody-antigen interactions, it is possible to express

recombinant antjbaidieszacusiding torade dinehitim by erprarmmgRpre SSORVREIS Shat include the
CDR sequences aseriding tadheipaentian @atybadenoik-tetsenesfronrameifferenthuman

antibody (see, e.9., 5 Riechmann, |.., et:at,Nature 332.(1998) 323327 :,IQnRS P acdbale Nature 321
(1986) 522-52 ;%}% e&lC DO umaln 1 a%. 11%% C

b
Queen, C., et at, Proc. Nafl. Acad. See. U.S.A. 86(1989)10029- 10033). Such
framework seqGeREESEAIT bB‘B’B?Bi%@‘BVYr %ﬁuﬁu%ﬁ%%ﬂﬁ ﬁ’éﬁé’b%%%lgn t %#n%%%e%%?ﬁ?ﬁrge human
antibodysgene sequiingel.of hasatierniiRreas8H08R C6 S N BRI BT A’ SRREBEHR 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 differ from the

sequences of a_high affinity secondary repertqire antibody at individual evenl e variable
region. The invéﬂtﬁnr?ﬁ%‘fé?ﬁbﬁ?%fﬂ%\’ﬁ?ﬁ%st%? %ﬁ%%%%%%iﬁ%?(g‘&r’%éﬁtﬁ%‘%ﬁﬁgx %%E%}gréqatide 15
binding to 1GF-iRoushbriny sith Bl SRPRIERATNEHR BrATgar |%31@§€8?19d?fgﬁ-?f 16 IGF-IR,
selected from thefgrelyprcansigtingeataliagAnibogyrhicawy chaitieoinpishigrsTCPIRIITDRI (aa
~ 31-35), xDR2 (33,20 66) . ApGRR? (3a-39-107)6fiSERQIR-NOidior:3p bl antibaryight chain
comprising as CDRs CDRM ﬁ&g’gpsdr theDnR;?d é/%% S0 gx%@s@igg %(q{qgg@%%)) qf,oEQ ID NO:2
or 4_ The reconBtrB&adRedVy and light chain vanable regibns aré combi ed with _seguences of
promoter, trans|&HBsEIGR R EBHE ARTPEGI6R; @%ﬁ%%fﬁfeﬁfo‘bs&ﬁéﬁae%%aet% ,rgna%léfnscriptbn
termination to forgs exkpressiofihrectorr2sochseirtsibrfesiedArald light chain expression constructs
can be combined intoa - : o -

" 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-



single vector, co-transfected, 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 expressing a nucleic 30 acid. encoding a) an antibody heavy chain comprising as CDRs CDRM (aa
31-35), CDR2 (an 50- 66) and CDR3 (aa 99-107) of SEQ ID NOa or 3; -24- h) an antibody light chain
comprising as CDRs CDRI (aa 24-34), CDR2 (aa 50156) and CDR3 (aa 89-98) of SEQ ID NO2 or 4.
The invention further comprises the use of an antibody according to the invention 5 for the diagnosis

of IGF-IR in vitro refe bly an. [ unologlc :Elssa)ﬁegegﬁ mining tge(ti%wgsbgwagg} IGF-IR of a
sample and the z; (H& e

dlng e |hven ion. In another as ect ipreéené) ntion provides
a composition, e}éard%é]rma@édﬂﬁé%fé&n?ﬁosﬁf&h Nort&iting ‘Bn r S Eombirate uman 10
monoclonal antihediestomnthe antigab biriding plestivhethdredhdpthé- prefseh»t mﬂeﬁ@%rmulated

together with a pﬁ@&%ﬁ%%@ﬂi’)@@@m%e@%ﬂqu Rharmaseltical.composiiops 0f 988 invention also
can be administered in

le, th
combination therggyécse? nrzllﬂjl(gtgfl a 2 B ﬁuftfh}[E'E’A[@Q i 961@999)6 220 E%@@&P e the

omposmon

esent inventio \g}n\&@ ne anti-tumor
agent or other co%m%aﬁﬁféﬁf%“%h%H%%ﬁé e?ﬁ'?cgt Eht’ s %]1’1 Icomeygoun useful in the
treatment of canget- ﬁ&ampiﬁmzoﬁ\bhemblﬁmpeghd%ém%héﬁﬁezﬂahmﬁ@ Bogbabicin, 5-
Fluorouracil, Cytq@gﬁ@r@@moggg,;g 'ArasCiroCytlaphegphemidaaddbotdpat T Spieimdaatetaxel),

Busulfan, Gemcitgbine, C [loxin, ethot 2Q,Cisplati iRk yinblasiine, Bleomycin,
Etoposide, Ifosfatr%llarm cm@%M Themexaie 12QGispiati R MaiRhalanobin

~ Daunomy#in, CM%MW;O?%%?% %%%'ﬁg n%\;@%@ﬁ'gg gaﬁoo&gn% Teniposide,

era?nlcms eé US Patent

No. 4,675,187), Melphathrrand.other Yelated: ﬁm@@’éﬁlﬁﬁ’ﬁét%s%‘ﬁ@% ' QdtoKicladBit as used
“herein refers to aﬁ@be%@wezmtg%mm@m b praventsfhab ffndioh of belidantioposaises

destruction of cellg, The term.is Jpiender.fo includeradionciive-isotenes, ahemetberapesstic agents,
?hne(ieto(?_(ms sueh a%zesnlz ymatically active fxing of 9?’?%%93' tupgaly,plant or,animal arigingor fragments
E 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 IGF-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 preparation of

‘ solubié IGF-IR antigen (e.g. purified from IGP-IR-expressing cells).can be used to

* immunize the HuMAD 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



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 25- converted into the more active parent form- .
See, e.g., Wilman, "Prodrugs in Cancer 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, Borchardget.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- contarnrn peptr% lgtang“lng prodrugs
D-amino acid-radtgfad tﬁ(bétﬂ@%%tﬁé&%ﬁ} ftetrp F&ﬂ?ﬂ %tgg "Hing g%?# Jgs, ogtlonally substituted

phenoxyacetaneigecoantsinirg Hrocsds @a@mmmmsmétedhﬁh@féﬂﬁé&aﬁﬁﬁéa B¥6ntaining
prodrugs, 5-flugraeyiosing anchgthens:fluereyrrinepraghy gsaviich reandieuasbeniee dfito the more

active cytotoxic fgeﬁ&pgggé%nﬂ %r%fng taxic drugs that can be derivatized. into a prodrug form for

use in this invention inclu are not limited. to, those chemotherapeutic agents described above.
As used herein, "pharmaceutically acceptable carrier” includes any and all solvents, 15 dispersion
media; chatingsTiantisacteniat dntcanifdnghiagents istioniendadcapsolishibArasl A#Rpabents, and the
like that are phygiglogigalivseapepatibicheRrgfeeably, thesardenis Guisableoshtaveniviis,

intramuscular, sybeifaneoy ei%ae[r?ﬁ%ﬁ‘&éﬂi@ﬁk%}%@ﬁd%ﬂé@' adminispatin ey inisction or
infusion). A* pharm eutical acce salt refers to ﬁgltth% re talns#s (gesrrgd 20 biological

activity of the arrf%t) I oé’st{r @ﬁ’&esﬁed oxicological effects (see €. g. Berge, S.M,
et at, J. Pharm. Esh_WG& (@9\717)6149W85u drel4ridRRee PA? %)n%ht?oﬁq?%é?ﬁﬁté% of such salts
“include ggid additigr saits &aﬁkgbﬁseaadéﬁﬁ@sbéattﬁmtbﬂddmdwmltzﬂhclude those derived from
nontoxic inorganic acids, such as hydrochloric salts. 25 A composition of the present invention can be

administered by of methods |n t e art. As.will (prgﬁ ed artisan,
the route and/oﬁf%or{g%zaﬁrﬁm Srafion WI 86€n ﬁé 6:tflpo the e sult u administer a
compound of the¢neeftiofehsrbestdmh ?é’&fesjof"écﬁlr mih&HAtbn 4% ﬁ?§9 be? ﬁe%?@ s&r coat the
compound with, mr;ﬁ@uadmun&erﬁn@gmpoh@o%%tgemmbﬁﬁevm&c@éanon For
example, the com@mﬁm be agrainisierad t@gpiuti@ﬁt Ran m&a&@(&&&maﬁbtﬂr axample,
lipOSOMES, Or & oy 13 DM, et al., Nat. Biotechnol. 14 (1996) 845-851), and 2 HCol2 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 nonsecreting

mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at
~approximately 2 x 10° in flat bottom n:ucrotlter plate, followed by about two weeks

incubation in selecttve 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.



-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 administration, usually by injection, and includes, without
limitation, intravenous, 10 intramuscular, intraarterial, intrathecal, int;acapsular, intraorbital,
intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,. intraarticular,
subcapsular, subzseashriohR ifrEHeRiARRE SiehrasHie fﬁfrégf@?ﬂ%?f”arﬁ%ﬁowgﬁ%f%f&ignl.SThese
compositions maysdise aentairadjuvantdiuch asipbederatvesingtinghtsayeman eRiulsifying
age_rll_ts a_nd disp&r%g{%&g%rg;pllgggg%%%@gf@i{@mg@?qﬁﬁrmqg@l@eiﬁm&jamagdbg eq;ﬁnﬂetlzl. both b):c
sterilization procedures, supra, an the inclusion of v t ifupgal agents, for
example, parab@‘h‘fe%th‘?&%%taaﬁﬁ%’ﬁeg ) dsorbic %8%, %g{ﬁﬁéﬁgg%%n%ﬁ%%%%eyog ble to include.
isotonic agents, Meehraensugarst sbahRERHIE 2 fHa ARG iIMBThe compostibne. ggflj‘n addition,
prolonged absorties) ebihezinjectdbiesph@rmadeltical FotmAr bre- BrodgBe A881 1993fe inclusion of
- agents which de|gy-3hSerplign sl4ahaSsaluriny paNenesigardie-andpgelatibNRederiisss of the route
- of adm|nlstratlontgelg:ftﬁl%etp(;ﬂ%ﬁhne@%gf éﬁ&?@&ﬁ%dﬁ!ﬁ%%ﬂbﬁm besresin a suitable

hydrated form, andiorne 2§p armaceutjcal compositions of the present ml\ﬁentlon Ie formulated

b %ﬁ]@ will 'no ude

into pharmaceutERiH&EE dpab rRTBE FE RSB C STRERGThar d Known tiomt ose of sill in the
art Actuabdosageokeyiisiyfthenditideantrsdions Wik phdpmactbnicHd MpERRIBHES tthe present
invention may be.xarige.saias. taebiir amamqueaies thill abiivéiito frgnedie stawncts isfeffective to
achieve the desijed, eaneylie, (6399056 f0r 2dRANcHar patieaL.eeraRsiians andhemnde of |
administration, without beihg toxic. -27-'to the patient The selected dosage level will depend upon a
variety of pharm&8&8tihetic factors including the activity of the particular compositions of the

" 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 ansisﬁng 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 ‘



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 materials used 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 to the extent that the
composition is 10 deliverable by syringe. In additiogyto water, the carrier 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, Wis prefarabiddithé chaeiserrisiag ens oy @%[&é U 8uddr&2défyalconols such as
mannitol or sorbitol, aal sediipRTheddash dHeEQdMPdSitam.4The following 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 thg ended c‘%lms |'[flS undP rsi%od that m(%dlécatlonsucan be made in
the 20 procedu JBYFBIAT ed’arflng Form the & inven eSCI‘I&IOI’] of the

Sequence IlstlngccgEt@eI[i*WSlMoﬁl dEiedBd&arirammsigehliete ot myntariag@hir#riable region
domains of antikbgiesitégitk 22 SnFoHDMNO IGTARR & hsctydtideddhd ariindseguetioesof human

constant region @5 domaln, Description of the Figures Figure | IGF-IR surface expression in low and
high density cell culture. Figure 2 WST assay (NCI 11322M cells) for proliferation inhibition in 3D

culture. Figure 3 Colony formation assay for proliferation inhibition in 3D culture (microscopic plcture)

" 5 Figure 4 Color§ fowesifen 2888y ErpiIfsmitidhvstfiBRioR SIS culthrerqsiEAtficafond. c x =
- control; C1 18 =jntibedynti8al FigumeoSitinhibitwrtafii®' 4G - bbirdingrdiEaize cefis oyosantibodies 18 -
and 22 (j6SO values)dbiaursmadaalition @Ielﬂantﬁgnl'br@aﬂggngdﬁlbm&f@lﬁ by @etibeedynd8. 10 Figure

. 7 Inhibition of I Igr;eliltklobnl,r%dm%qtelé-{%g A& IW %Mé’c@uﬁmﬂy 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



alRS. Figure 8 Blockage of IGF-I 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 with | p.Ivl insulin) Figure 10
No stimulating activities of AX18 on IGF-IR overexpressing 3T3 cells. 20 Figure 11 No stimulating
activities of AK18 on human tumor cells (rIT29). Figure 12 Downregulation of IGF-IR exposed on
H322' cell surface by antibody 18 in vitro. Figure 13,Jreatment with AK18, primary tumor volume -29-
Figure 14 Treatment with AK18 with or without. gemcitabine Figure 1.5 Treatment with AK18, primary
tumor volume Example 1 Generation of a hybridoma cell line producing anti-IGF-IR antibodies 5
Culture ofhybridesmasrGeénarateckiubbAL Tryiridurfesondse ealtVaam HyBaBRmE BXpréss Medium
(PAA Laboratorigg Grahid:.Hystriginsenplemeigdithal o, g lnpantine s{BiGrhitakens and 4%
Origen Cloning Fa%éaé &%ggz ?&Qﬁe% 137 Coanch g% g(@lé&@y g@g&gmgdw@@ﬂgnsgemc mice
10 Ten HCo7 tr

es and 6 females traln G H§§ﬂn§°se CA
USA) were aIterMW@Wunlﬁ'ﬁEﬁFfe@WﬁhDﬁ‘i% l@ﬁ—rlcg ey Wlt an eﬁpressmn vector

for IGF-IR, and 28ressoh9bio. c’éﬂalar@bnﬁlmf)ﬁh@@mﬂgmlmﬁ%ﬁﬁz HorFEaWRTE med in total,
three |ntraperlto%Qﬁ’&temmg@g%m@sthﬂﬁ@@hmressmmﬁs armd»maess‘@fetq]taneous
(SC) 15 immunizations at the tail base nant,praieinr-enthe fissiaimesduiézation, 100 pl
of 1x106 NIEI_ 3TPIGE R cel éﬂg\/\%%s }5 l(ti}j(‘tlgvv%l%; ﬁ&%%% ?r}n Ietgg Freunds a gjgvgggsggfé{ Difco
Laboratories, DeRHUZSAY %W&IF&W@P u |za<f|o nfép POFERIS

ns n PBS were used or
recombinant protphmmmmdwmﬂwmﬁéiﬁ&%@lmﬂm&ﬁ VAR G AR PFES
specific BpISA

) Antigen
containing prodrugs, 5-flucrocytosine and other 5-fluorouridine prodrugs which

can be converted into the more active cytotoxic free drug. Examples of cytotoxic
drugs that can be derivatized 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



Anti-IGF-IR titers in sera of immunized mice were determined by antigen specific ELISA. 1GF-IR
soluble extracellular domain at a concentration of 1 g/ml in PBS was coated overnight at 4C, or for
two hours at 37C, to 96 wells plates. Thereafter, the wells were blocked with PBSTC (PBS
supplemented with 0.05% TweeD 0-20 and 25 2% chicken serum (Gibco BRL)) for 3 hour (h) at room
temperature. First tap sera were diluted 1150 in PBSTC, sera from all other taps were pre-diluted
11100 in PBSTC and serially diluted up to 1/64Q0:JRiluted sera were added to the wells and
incubated for I b at 37C. Pre-tap serum was used as negative control. 200 nglml -30- goat anti-human
IGF-IR (100 tg/ml) was used as positive control. Subsequently, plates were washed twice with PBST
and incubated dilithrtoRamrasiishtisels xidedealaRB s shtds ?%}ff&nﬁ%?ﬁ&ﬁoiﬁcg 5b")2 (DAKO),
diluted 112000s8mBB2TC for 1 hat 37C. Wells were washed twice with PBST and assays were
developed with 5 freshly prepared ABTS(r) solution (1 mg/ml) (ABTS: 2,2'-azino his (3-
ethylbenzthiazgline-6-sulfonjc acid) for 30 minutes at rogm temper PT).I dark. Absorbance
was measured%?ﬁ’@%cﬁﬁlgngGéc Cér%%/)g?s i addition %%%eté%nr%at%%{ %)Oéls an%%ﬂéﬁg%eggi(c El:ISA,
anti-IGF-IR titefisiersisras ofad GierAUPRYERTIES Vi RSB RSN B ERFERESAnaRSes. NIH 3T3
IGF-IR cells angj¢hebhondraiaiected dipt3Ta | GhdRusellsiverehinouditetpitheeiiitedisera for 30
minutes at 4C. ﬁgﬁg&g@m%%Jssﬁ,g@&g&e@@g%%g@dﬂitially, 200 ng/mi goat anti-human

- IGF-IR was uséd as positive control. Cells were washed three times in PBS supplemented with. 1%

* bovine serum albumin and 0.01% azide. 15 Subseguently, cells were incubated,with fluprescein

isothiocyanate (BT Bveen BaERiaTah AGRIPHAAING it SRS TRTSE 2 HPAGHTARIS) OF Irjg%%nti-human'

" human IgG diluteskib/16@insARSbUffET, idng0isrtines atec. Dells werslvasiedmifék in FACS

buffer and samplgswareanalyratoR afRACSCalibuidBectaritidiekinsna @remboeegem-Aalst,

Belgiumy, 20 Boostingofpice Whe:sefm,gss.ah anthiGE ket fay o e suffislent, mice were

additionally bool.éltté wice Witf pg. IGF-|R extracellufléar oma'gl irg 299815" PBS gggaY%nously (iv.) 4
and 3 days befdP&RI&TEHLHy BRIBRTHIGR atim '%%Neréusé:%rfﬁce and'the spleen and lymph
nodes flanking thésetiominatdenpsuimd veraechrderssenerd Fduish B1SERHOESHEs and lymph

node cells with th@ction 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 which delay 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



fusion partner SP 2.0 cells was performed according to standard operating procedures. 31 K-ELISA
To determine whether hybridomas that resulted from the fusion generate human antibodies, a
K-ELISA was performed. ELISA plates were coated with rat anti- human IgG K-light chain antibody
(DAKO) diluted 1/10000 in PBS by overnight 5 incubation at 4C. After discarding the wells, plates were
blocked by incubation with PBSTC for 1 hour at room temperature. Thereafter, wells were incubated
with hybridoma culture supernatant, 1.12 diluted.in/RBSTC. Culture medium 1/2 diluted 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 R@P-conjugated

rat anti-human fgGR(apaEIDARD), difgted 422800 MPBET e 5P %%Cff.\z(/%ﬁ%t}(/vé)re washed
thrice and assaysweseodeveldpedwithifréishithpreparecABT S{ricsritompsignlpfeR30 minutes at
room temperatyre (RT).in the dark amce Wastaeasusachat¢ahiom ithan fkSAofplate reader.
15 The monoclonal antibqdies 18 and 22 were pr red... inati eﬁ]e affinity of
anti-IGF-IR antiﬁm%qgﬁ-ﬂ}f %"étf’ur%xéﬁ??%&g%%ﬁ%?g‘oﬁ%%i%@%&?%é%ﬂ (Isig%amine
coupling Buffer:tBEHHoPESTRATABEY 955 6B, SAPRS REHELrEnetsah |}$ueman FCy
antibodies (fromesakiit) travevhietecpupledato direrehptsumd ceatiy pte Sohzaforf et tHeldHtibody against
IGF-IR. IGF-IR 25 exisacelilal domainwasaddedd watays corgenisativisgnreshdiond Association

was measured tg(a IGF-IR=injection.of 3 ng@gge&;tgissociation was measured by washing the chip
surface with buf ref%rC rr%%ut%‘%?%éna Efnrﬁly data far antibodies 18 and. 22 are shown in Table 1. -32-

Table 1: Affinity data measured by SPR (BIACORE(r) 3000) r22 tibody ka (I/Ms) kd (Us) ED (M)
1.49x10' 1.43x10He 6:@bpdHtED must be sterile and flud to the extent that the composition is

10 deliverable by syringe. In addition to water, the carrier 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.



1.47 x 105 9.64 x 10 6.56 x 10 Example 3 5 Three-dimensional growth of tumor cells and
overexpression of IGF-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 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. Immunafluprescence 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, GBjgralexa Fluor(rVi88ewsI8dGaFR8hEselinciorperesherimeieimR i imaged on a
Leica SP2 confocal microscope onanalyzed by FACS. Results: When H322M cells cultured at high
density were imaged by confocal microscopy it 20 became apparent that IGF-IR clustered specifically
at the sites of cell-cell contact Wh ompared to H322M_ cells grown. in Vivo, i ograft tissue,
there was a str?éfﬁ‘drgi%]ilarity to d@%’ls%éﬂﬁ %ggﬁaét(lf?n. i rag cfﬁﬁﬁé%geé a?nasu}ﬁxg lg%g%(a%?za%%n of surface
IGF-I receptors was concerned. THE B SFURHARE BITHES IGP-] receptor in superconfluent cultures
of 11322M 25 cells was also quantified by FRCS. IGF-I receptor surface expression increased more
than 10 fgld wheg £gllswere growadipgerhigh-ansity.sonditippbreampanaditaden idessity without
significant cell-cell contacts. -33- Octtgglrrtl{tmu% Ils, soughc%szdgggbm@ggmg@qg;? showed a
similar behavior, indicating that upregufa no GE-I receptors on the cell surfacé upon establishing
cell-cell contact sites is not an unique feature of H322M cells but appears to be a general property of
a more tissue likEigngafization thalibibliSorfefind HaAVObiRiiRes A I ERasdpslbvadiondissARibition of
H322M tumor cells expressing IGF4R 11 3B.gwdtuegyunder treatment with antibody 18 (WST-assay)
H322M cells were cultured in RPM11640/0-5% FCS media on poly-HEMA (poly(2- -

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/PKB.

"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

' B3T3 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



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 gyltures 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 wegweulgired in RAME6401 1086 & witbdiavathpohgsiritiAncoated dishes to prevent
adherence to the plastic surface: Under these conditions H322M cells form dense spheroids that grow

three dimensiongil%é?%roperty thzlLtr (iesatcr:naelllrg%tﬁ gﬁq@o %9%99@@8@995’1%@' These spheroids represent
| : )

the three dimen Istoarchitecture 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 antilisdnplas used as neg. control. Colonies were imaged on an inverted microscope

(Zeiss A)iovert) ysing.ahase Oopi@skane-BO coprii@tLising ialCRIRmaibddieaging system
(MeaMorph)..When H322M spheroid cultures were treated with different concentrations (0.5-75g?ml)
of antibody 18, a dose dependent inhibition in growth could be observed, while the -34- control
antibody %HBV>%’H&F§%¥J‘?‘E@%‘R§& Both the number and the size of colonies was clearly reduced

in cultures treated with 7.5g/ml of antibody 18 (Fib. 3). Quantitative analysis of colonies larger than :
100p.rn in diametesygyealeduiab theba duinbernet calbnies inadiybdidoet: dixgutBoMedituultures treated
with 0.5g/ml of ag;i dy %&&é)@@in&@&@i@ﬁﬁ&gg&gﬁl g 1@ Prihvbindimgdentbimor cells

- expressing IGF-IRR In order to.determine the ability of the antibody of the, inyention:to blgck binding 10
of the liga.nds IG@]IOM%‘?—@?H“%%%&@EH e%%%fbra(fag-?ﬁf ’%%&Qﬁo%yg%erﬁ%entsgwith
‘radioactively labeled ligand peptides were performed. : ' .

Immunization procedure of transgenic mice

10 Ten HCo7 transgenic mice (4 males and 6 females), strain GG2201 (Medarex, San :
José, CA, USA) were alternatingly immunized with 1x10® NIEL 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 pl of cells in PBS were used or recombinant protein was mixed
with 100 pl incomplete Freunds’ adjuvant (ICEA; Difco).

20  Antigen specific ELISA

- Anti-IGR-IR titers in sera of immunized mice were determined by antigen specific
,ELISAIGF-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. Thereafter, -

 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 b at 37°C. Pre-tap serum was used as negative control. 200 ng/ml



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 bottles 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 59'0 COz to obtain
confluent cell monolayers. To collect individual cellg, 2 ml of Ix Trypsin/EDTA (Gibco, Cat. No.
25300-054) 20 per T175 flask were added and detachment of cells monitored with a Zeiss Axiovert25
microscope. The cells were collected and medium with 10% FCS as described before was added to a
total volume of gQmiriGels-weacerrestlategghyl centrifsgatiopdoitOamitele S E@s¢0BO%PM (Heraeus
sepatech, Omny iz{ g8 2QRSkeRdwssUsRENaeerinR0inihetkinding huffer-(i2Q plvbNass, 5 mM KCl,
1.2 mM 25 MgSQ mM EDT, 10m 7.6, 1%
BSA). Cells weleBd %ﬁfgﬂu?@i dAfafe%l%y &raéatlr}r%‘ﬂ%%ﬁ %ﬂl&%&?’&ﬁ% \gv%ﬂ rg%g_@ p;%ﬁsf? . rto1x1.06
cells/ml. 1125 _.&reldurtGEG-Aalkarmn Wé&fdé@"(ﬁ DA BB HHTH FV 172 and
IM238), solubilizeehify OpkepaCdd 3GBTH., sobréodiluted mgbndbjlng“@aﬁer 230~ @élaoflnbzlsaéﬁvity of 4 x 105
counts/(minute %@&%@5@@1@%}4@%@5@@@@%@@3 ceneeniralionsdegettan with 25 ul of

prediluted 1125é led IGF-1or IGF-11 p s added to 200 | of cell suspension and incubated
for 3,5 hat4C §Iif %erg P]edl)s ate&sby centrlfjgatlon for 5 minutes at 2000 rpm (Eppendorf, 5415C)

and supernatant removed. After washing two times in 1 rod binding buffer, cells were 5 resuspended.
in 1 ml binding [i#fes andytiansferred to scintillation tubes. The amount of radioactive peptide bound
to the cell surface receptors was measured on a scintillation counter. The resulting IC50 curves

demonstrating the abiity,of (0 anthady g intibik-tipding oG Jiantieclipenideda he 167
receptor are shown |n 10 6. The aver%%gf %%& valu for w%% ]f% ng BﬁnvL The
results & antldeV’é]FR@ r‘@lﬁﬁm?lﬂﬁ SERG detde |on or | inding could be
-observed. Examplethntibodsaosiretiion é@ééﬂd@l@ﬁﬂﬂeﬁﬁéﬁﬁ@m%{ﬁ% Hifgpe rafFing of
anti-IGP-IR mongglenaliantibediesra sipnilatforaatasl 45 fgrdfficitymobdsinginei)(Example 2) was
SeIeCted but IGE I§ ﬂ%%%a@f@pﬁgras 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 2 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 lymph node cells with the
fusion partner SP 2.0 cells was performed according to standard operating

procedures.



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 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 alR3, an antibody which is known to bind to as 217-274 (Gustafson, TA.,
and Rutter, W.J., J. Biol. Chem 265 (1990) 18663-18667). Example 8 Inhibition of IGF-I mediated
phosphorylati.on of IGP-li and AktJPKB In order tg getermine the ability 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 antibodies specific
for phosphoryiate@hygasine. Human tumor cells (HT29, NCI H322M, 5 x 104/nil) were plated in RPMI
1640 medium (PAA, Cat. No. E15-039) supplemented with 2 ru I,-Glutamin, IT, non- 30 -essential

aminoacids (Gibgo, Cat No. 11.140-035). . i b 360, A N 4360-039) and
0.5% heat inactivé?téiC %8? iﬁ“’}f/idfg %%UMHM PRV EE GDeRio

ed F at- No. A15-771 r d termipationag Ca0 values, .12 well plates
were inoculated #ERHECAIS FHRE ?é"§F%etfffl?fénﬁ‘}egfﬁgﬁp}?‘%ﬁé@éh‘&&%eﬁ?rﬁe%tvg%drcﬁlﬁ?/%ted for two
days at 37C andifEaCRE 6idterchgihantbetc(Rvaaorilrdol e8P REd i C e dium was
carefully semovegd-apgireplaced by riffaient dapahatratiensiafantivedyaditatetyinnthbatespective
medium. Afr 5 (ipugs ooy bation, aL 7603 COR1GE: Lasal denas adad aia.final
concentration of 3 [ and cells were again in tetddfor E'QSW%S%%%Q%J the (i%ﬁ(%ﬂ%]ls mentioned
above. The medﬂ@ﬁﬁ%ﬁ?&&@ﬂﬁﬂ%@&%ﬁ%y Aspiration and : o%ncgllauﬁlss yffer was added
‘per well (50mM HeBBETH Wap nasravEREC FoDviN EETHK PPSTIYE RS STHETHION K166, 100mM
NaF, 10 mM Na4R2@s1Cosmpieted ppsnieasenintlibiidneqire tpllwale eedaragiddiugimgedcell scraper
(Corning 1&6‘; NbOWQISOJszMewMg@@%;HM%e%@tgm%@fﬂ@aw@mmmasafzgaaragmems
were removed by 15 centri or, 10 minutes pr@ an ' f the supernatant.
- was added to 2x %%ﬁﬂi%ﬁ%}%fggiﬁta g% %)qr%ﬁ% or Iﬁ%%%‘%%%% i%)u 8§fyIGF-IR, the
remaining superrisenersceaiftyseidy pirasidert clécﬁﬁﬁﬂﬁélsﬁ?ﬁ/{“% ?ﬁi%(gfﬁ?afteiétorﬁa%m and 4C)
right before 1 pl atappetyelqRal)dntihedydgaihstriGr: WeCuzesSehea SfurBiBteeHRdfYies) or a
marine monoclqnﬂa@gj:lgggy , -

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



20 (IgGl) which recognizes an epitope within amino acids 49:0-586 of the extracellular domain
(a-chain) of the human IGF Type 1 Receptor was added (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. No. 17-0618-01) were added followed by another incubation step of 1
hour at 4C. The beads with bound 25 antibody-protein-complexes were isolated by centrifugation (1
minute at 2000 rpm and 4C) and washed three tiges with wash buffer (lysis buffer with only 0.1%
Triton-X100). After boiling the beads in Laemnili sample buffer, cellular proteins were separated by
SDS-PAGE and transferred to a nitrocellulose membrane (PROTRAN(r) BA 85, Schleicher&Schu.ell)
by semi-dry Western blotting. 30 A phosphotyrodiesbecific antibody (Upstate, clone 4G10, Cat No.
05-321) was used to determingrplhospiorydatienstatepof BoIORIEULIEA)IGF-IR. For the detection of
phosphorylated Ak tfPII an antibody with specificity for phospborylated. Seri-i3 (Cell Signalling, Cat.

No. 9271) was applied. 3+Fhe-obgerved-btockage nf iGF-11 phosphorylation of both IGF-IR
and Akt!PICB is shown rﬁFYé")@YF F‘-}W'llﬂr%]n u er ...ﬁ?ﬁ:ﬂuwﬂed downregulation of IGF-IR

in-vitro 5 In order to detactseffects o thé%ntibsod;l@ﬁmé(lnveﬁtﬁﬁvfdﬁ g amount of IGF-I receptor
(IGF-IR). in tumor cells, tﬂr@g-course Fg@@rﬂ@gt and subsaequemtyuestern- blotting analysis with
IGF-IR specific antibodieswere 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 M&anpieD-035), 1 mM sodium pyruvate (Gibco, Cat. No. 11360-039) and 10% heat
inactivated FCSTRAAdGRINBaletbvTHE bf. thaoeadks melibeticrpiserion GAER 2 iwepiorté was
inoculated with 1l cplls ir.thesissaretve medium for. each experiment and cultivated for 24 hours at
37C and. 5% CO2. The medium was carefully removed and replaced by different concentrations of 15
antibody diluted in the respective medium. In two control wells, medium was replaced by either
medium Wlthoutl\%ﬁﬁé}c&m%@éﬂﬂﬁ with a control antibody (All-I, Oncogene, Cat. No. GR11). Cells
were incubated at 37C and 5% CO2 and individual plates were taken out for further processing after
15 minutes, 24 hogrsanthA8-nowes. 20Tha merliivg wadicarekuitycdrpodediby aspiralidrsand 1400 [d

of COld lysis bUfferti\év St Tow density or superconfluent to study the effects on IGE-IR surface
10 expression. In parallel, FI322M 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
‘monodclonal antibody (cIR3, 5pg/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® 488 {Molecular Probes, Inc.,
USA). Specimens were imaged on a Leica SP2 confocal microscope or analyzed by

RACS.

: 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. ‘



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). The cells were detached using a cell
scraper (Corning, Cat No. 3010) and well contents transferred to Eppendorf reaction tubes. Cell
fragments were removed by 25 centrifugation for 10 minutes at 13000 rpm and 4C and the
supernatant was added to 2x Laemmli sample buffer in a 1:1 (vlv) ratio. Cellular proteins were
separated by SDS-PAGE and transferred to a nitrocellulose membrane (PROTR4N(r) BA 55,.
Schleicher&Schuell, Cat. No. 10401196) by semi- d%?’Western -blotting. An. antibody specinc for IGF-IR
(C-20, Santa Cruz Biotechnologies, Cat No. sc- 30 . 713) was used to determine protein levels of

'hGF IP f35 %%WBE%Q};{%H%Q 9%%5&5&4'1@9@%%@@16{@}?@0? thevevensieniaftehlesshan 24 ”
ours after addition of the antibo as o Exam Inhi in-bindi t03'l -cells
expressing humahHiatha ¥ E@BfS i orzﬁé‘:dtl\! déte artnllr?ew eetﬁeergtj %g%tl ggﬁc%i%?%nventlon also
blocks binding ofcstsglireatastsitesuRmee cepIBIIRfUaHs tﬁéﬁz&ﬁéﬁ élﬁt%p\ﬁfé'lfé %?Formed with a
radioactively Iabg@@ﬂﬁg@a@baepbﬂexﬁs tedte {ilkx Qig‘émz@tenpth;@smé%é@mﬁlﬁaﬁﬂy ik numbers
(>105) human IR jwere plated in Iv EM Dulbecco medium (DMEM) with high glucose (P ., Cat No. TO
E15-009) supplemented with 2mM L-Giutamin (Gibco, Cat. No. 25030-024) and. 10% heat inactivated
FCS (PAA, Cat. No. A15-771). Six bottles in the T175 format were inoculated with 20 ml cells in the
respective mediuBxEapleath experiment and cultivated for two days at 37C and 5% CO2 to obtain
confluent cell mototaydriskstael et M duaiccatills 2xpesfins Iy RiHED TAlG IS € at No.

25300-054) 15 pgeJitadlask weate sddedwddeiachment of cells monitored with a microscope. The
cells were collected and medium with 10% FCS as described before was added to a total volume of

50 mL Cells were reisolated by centrifu atl t 1000 rpm.a ed in 50 ml of
binding buffer (128t ‘f{efaer‘iﬁ““f' % é%%g K%EE)UF IXE)%%E{@?D(%P Iugcose 15 mM
‘NaAc, 1000mM Hémmﬁﬂﬁe@ammms%% GQUH’Eé‘dE%l%‘g}E&@HCByt%e Bgéﬂ’fbn and.
adjusted with bingling eufferde these HoRdalsi iz 125k aiieledindelin peptidil{Amegshath €at. No.
IM166, -2000 Ci/mmol).; S a%:%b #&&M%WQ@Q@M&%@&@&@@@@%@W@ final
activity of 47105 Countsz ose ;[rethr? SMJH%%Q?%tOg%ﬂg&%ghm o%!gam%‘ggfxlgp%ﬂfds'

tumors in situ. Spheroid- cultures were incubated- for 5 days in the presence of

Tesemb

15 increasing amounts of antibodies from 0-240 oM. 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 systerm (MeiaMorph) 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 -



25 labeled insulin peptide was added to 200 p1 of cell suspension (final antibody concentration 200
mM) and incubated for 3,5 h at 4C. Cells were reisolated. by centrifugation for 5 minutes at 2000 rpm
and supernatant was removed. After washing two times. in 1 ml binding buffer, cells were
resuspended in 1 ml binding buffer and transferred to scintillation tubes. The amount of radioactive
peptide 30 bound to the cell surface receptors was measured on a scintillation counter. -39- The
results demonstrate that the antibody of the inventign 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 deternisleg b dhe disanct-df iGE-ligardfbnt w&h@p@whee@fdtmeammfdy of the

invention and a jgference; anthody {alR3n QnieeaeReGBIIBNYuEhis wasdestorareday a
western-blottin naIyS|s with phosphorylation-state specific antibodies. 3T3 cells (ATCC CRL 1658)
transferred 10 . IGF-lit (5*104cells/ml, Pietrzkows1d z., et al., Cell Growth Differ. 4 (1992)
199-205) were plated in MEM Dulbecco medium (DMEM) With high glucose (PAA, CatNo. E15-009)
supplemented vatiRaedv Glsitamiof (@iboes Batiaha60B:004) dnehes%errebdinbetitited FCS
(PAA, CatNo. A;énzg&)o@ - BidmaN wiieTcell SsbR28 b G H322M, (5éied Lkl )oin RRM 61640 medium
(PAA, CatNo 15 d )ﬁo%) lemented with 2 mM L-Glutamin, ix non-essential aminoacids (Gibco,
CatNo. 11140- O@g;)1 M (s m pyruvate (Gibco, CatNo. 11360-039) and 0.5% heat inactivated
PCS (PAA, CatNo. A15-771). For determination of ICso values, 12 well plates were inoculated with |
ml cells in the reBpeatied medium for each experiment and cultivated for two days at 37C and 5%

- CO2. 20 After 43 hoursob crdtivation @ithiom e rmediur]deepmediyiGRaR carefully removed and
replaced by different concentrations of antibody diluted in the respective medium. Cells were

incubated for 15 minutes under the conditjo entlo above. .The medju fully removed
by aspiration an&‘l@@ﬁﬁ&%@e%iﬁ%% %#éﬁy\ﬁ% Qx% %F(‘é‘éim“g gges p%%lf%nfSO mM NaCl;
ImM 251BGTA, 20%qgerdd, 18B-T rish JGHOD, E‘JO@PHM ail regrRiAR NP DO, COBRIERDT 4" protease
‘inhibitor). The c%wgﬁ@n@@&aghﬁdlusmge@w&edmd@pudagw@aMOM) and well contents ~

- transferred to Eppendorf reaction tubes. Cell fragments were removed by centrifugation for 10

"mmUtes at 13009 I;ng]ar? Ql?m%? é&EQMq\K}I H322M, 0.5 to 1 x 10°/ml) were plated in RPMI

1640 medium (PAA, Cat. No. B15-039) 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-
" - 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 v
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 IM238), solubilized in 0.1% CH;COOH, 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



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-proté€in-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-XI0G). Aft &&8@%&%&%&@? mtlz@@rm)hp%@m&l@cbﬁﬁ%b@fSM@mr@ﬁmxmﬁseparated by
SDS-PAGE and transf é |tr ¢ quose menmb u()PE&} %Ig gA&%SgQig@Qﬁr&Schuell
CatNo. 10 401188 6 d%érﬁcf ern 1Ot ﬁ)n osphotyrosin specific antltij (Upstate,
done 4G10, CatNoobsed 2y, C@@@@%@Wﬁ@ |ﬁé”b‘ﬁ?§sﬁh%q9$af881 OPIBASP trad e % etermine
phosphorylation ssipétsahinenmepurified 4@EuR tFortthedetdctiv riotliphdspisorpiitederkt/PIC'B an
antibody ggainst Akl wihspeciicly farcphosatontaicd Seed 7 (GeltSighalingnGaiin0271) was
applied. 15 It was 0bs?é’§%$ acg‘%fgggtgﬁggoma%etgoxgmgggg 10186 8ignaling.pamyay of IGF-IR
y the reféren

was significantly*JEtiVa ce antibody at concentrations higher than 5 nM but not by the
antibody of the imveltBiatEcettEEAtrations up to 10.000 nM. The results are shown in Figs. 10 and 11

(HM=low serum medium with 0.5% PCS, HM+IGFI=low serum medium with 0.5% FCS and 10 nlvl
hiGF-1). 20 ‘Exarﬁrﬂ@ 1 dnduction Qﬁﬁe&ea&ﬁcﬂﬁmlﬁ@gﬂiatmm 3 2RMaxeibodyaft mddels Tumors
were induced in cﬁﬁ\ Cg& ?Ci tfecf‘%%% nﬁ%&’d '&%VRE% @9@&%@&@9@%@5@@%@@9@ of the

a

invention. 24 hours

ment the tu 0 nize uid nitrogen.
Cold lysitOuffer %églﬁaﬁféﬂg%%@om 8pas “’gfﬁf{if Eg rﬁ‘& I\Elh es?’lgﬁe (ji %O@ﬁ&q lycerol,
1%'Triton-X10Q, atOGmvh ki Frive Wﬁ@@@@hﬁ%ﬁ%ﬁf@%ﬁ&ﬁé\%&%ﬂ%@%&mmbnor ImM

PMSF) in a buffer-volume to tumor-weight ratio of 3:1 and thoroughly mixed with the thawing tumor

“homogenate. Aft%;_é Solubilizing the tissue for 15 minutes on ice, insoluble fragments were removed by
centrlfugatlon for utes at 13000 r rpm
: Antibody competifion assay for IGF-IR binding

- For an epitope map?'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 (Gustafsgn, T.A., and
‘Rustter, W.J., 7. Biol. Chem. 265 (1990) 18663-18667).

Example8 ,
_ 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. E15-039) supplemented with 2 mM L-Glutamin, 1x non-
- 30 essential aminoacids (Gibeo, Cat. No. 11140-035), 1 mM sodium pyruvate (G1bco,



30 and 4C (Eppendorf centrifuge 5415R). The protein concentration of the samples was determined
with the Micro BCA TM Reagents (Pierce) 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
85, Schleicher&Schuell, CatNo. 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 antibody of the invention, we observed a ééncentration dependent decrease of IGF-IR levels
with an estimated BC50 at 0.6 mg/kg (Figure 12). Example 13 "10 Cl.gBinding ELISA Introduction To

determine the gbility.of antibodies according fosthe igyentientepfbn (g aREWSAyappregch was used.
Clg is part of th % af?tive immun§e system and, upon binding t?ﬂirﬁ une co pleﬂ<esﬂ %ﬂggers the
sequential actiiHieeEveral ¢y fﬁlr‘h?ﬁgé%é“.’e%lﬁ atrARe SRR CRiSe ti":gei € e%t\llage of C3

molecules, whichspeativeesdivim the @nserpfinfatrrndoniretrsibnsvosontdion BTderéign 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. Clg binding is detected by an

antibody directed 20 against human Clq followed by a peroxjdase:labeled conjugate terials and
methodsSAntiboéﬁem%SS%?ﬁﬁEfﬁ SHbeBRt oY %‘%&%%R%&?é@@é?e%%%%%f%ﬁ%”fﬁ%ﬁfo, 5, 1. and
0.5 p.gim1. Tablerdcshdwsdhespeifibitsifsfe smnplegtiestof xagbrdyiteetdiutita human 1gG4

(CLB, stock 0.5 gimd)thatbinds Glaevensineakiionasizh asetGHuranki§o) iaislineptidorated as
positive controL Human Cig stack Splutianih,# eaneeaiiaion L2 gl Laswsed: For The
detgctlon of C!q akraéb It antibody directed against Clgi(DglkoE}~ aggean a t|-rex_l%pa[;[ I%gegﬂ%body,_
conjugated witPHBREEYa81SRpE0 GeREBYE o) Ware Used. 47 8af%ﬁ]n§tlons and cytve fitting
Calculatibns cormeeronng priarmenabiii§q @%@MQW%W&@&%% well (50 _
IR Hepes pH 7.2, 150 mM NaCl, 1mM EGTA, 10% glycerol, 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.



determined using nonlinear regression curve fitting (one site binding) using Graphpad Prism software.
5. Results The antibodies according to the invention show dose dependent binding of human Clq
protein. The optical density at 405 nm (OD 405 not) was plotted against the HuMAb concentrations
and the curves were fitted using nonlinear regression. Best fit values for maximum binding (Bmar) are
listed in Table 2, as are the correlation 10 coefficient of the curve (R2) and the standard deviation for
each value. The lowest correlation coefficient had g value of 0.950 (IgG4). With a maximum binding of
0.279, human 1gG4 (negative control) shows minimdm binding of Clqg. Positive controls IgGi and 1gG3
both bind Clg, as shown by a maximum binding of 1.729 and 2.223, respectively. 15 Table 2
Maximum bindirg(Bman,of the-HuM sbrestedradhel Gidbinding:EeiSHK frntB) Eebifitrdues Bmax
Standard Goodﬁ%%é%{g‘it %tanrgar . deviation R2 deviation Bmax R2 1gGI 1.729 0.166 0.983 0.010
IgG3 2.223 0.9470:995'D°005 " [gG40.279 0.280 0.950 ~ . 0.041 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 humagxiatste hegative control, with an O.D. Of 20 0.279), all antibodies tested are equally
capable of fixing,Gig.Examplendd) eletmina tomafuiiodyankgRatR drefigntor functions by anti-IGF-IR
HaMADbs In order to determine the capacity of the generated HUMAD antibodies to elicit immune

effector mechanisms, complement dependent cytotoxdcity (CDC) and 5 antibady-dependent cell
cytotoxicity (AD@C‘?@&ICH%Q‘?R?@F@ &Hd %lﬁ%g g?%?(’j)clggf)g Wﬁgﬁﬁ%% cer Instituteélu”ng
adenocarcinomagefitindlG R B AMuEaEe kn S ST RS 28 ISraIENdIsd With 100 pCi "Cr
for 45-120 minuggsi mmmmac@&iﬁmﬂmmmm@mﬁer 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 & round bottorg plate, .2 \QuIe ARG HeATRURA G R Adediaka fina
concentration rargiAGH BN Y5201 pgrmi i a : ‘ o
V ' E15-039) supplemented with 2 mM L-Glutamin, Ix non-essential aminoaci
10 (Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate (Gibco, Cat. No. 11360—{}39) |
and 10% heat inactivated ECS (PAA, Cat. No. A15-771). For 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 at 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.. '



volume of 50 pl 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 56C) 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 hour,-, after which the cells were spun down
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 20 other suitable IGr-IR expressing ceft§ (2-6 x 106) were labeled with 100 pCi si Cr for

45-120 minutes (Amersharn Pharmacia Biotech, UK, Cat CJSI1), washed twice with 40 ml of PBS and
spun for 3 m‘““ﬁ%&%ﬁﬁ&&“&f?@ﬁﬁ@ﬂﬁm@@b@la&@%ﬁi@@@y pemyellingoroRg kestoanplate, in a
-volume of 50 jil. HuMAIb_antibodies were n%%é%d %t aogi)geatrkrggncentration ranging from 25-0.1 pg/ml in
a volume of 50 pf S8 EFIRGE IR GHIAT £ 50 I Call Suspension and incubated for 15 minutes.

Subsequently, 50 pl of effector cells, freshly isolated PBMC or purified effector cells from buffycoats,
were added at agxEnblkato in. the range of from 100:1 to 5:1. The plates were centrifuged for 2

minutes at 500-¢Q0-rpm,, 3pd, inguhatesove HTght Rl 3gssHitarincubatignthegelis were spun down

for 3 minutes at 1500 rpm and 100 30 !il of supernatant was harvested, transferred to polypropylene

tubes and counted in_a y-counter. -44- The magnitude of cell Iysis,byﬁﬁD%or _C(%{Jg etxpressed as’
We of thé maxinierdeslinse srracivReiy i SRR CaITENSa 45y Ut J8Ht e ftected for

spontaneous releastofsatidastiuityefromotiiER)e spagtivedargateristisn Rt T5o5PE oWtk inhibition of

H322M tumors T{ﬁ&ﬁmlmmg@ﬂ@ﬁ&@ 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. mice (nu/nn). For th rpose,.5 x 106 H322M
cells were concethiatelsint THART™HD EETFETE MM W?\X&éﬁgﬁ 1060 I{ﬁ?a{):z%é?f%&? of this mixture
were injected int@eth@h@ldﬁﬂd@%ﬁhﬂ@%ﬂ@é@dﬁumépmﬁ@mﬁéléﬁl@t@d%gﬁéééﬁ?mg tumor
diametergwith VersiessalipgishwigeiaviveeloaacorgiagdadhGitennala fifst pabisiied byGeran et al.

("Protocols, for s%g/g%ieggigggﬂrpgggd AEEHs AN Natyral pegusts agaiNsiARINEL famatsaand other
biological _SySter?vSer’e in%@gl%ted 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.



15 Chemother. Rep. 11.301, 1972) where tumo volume [mg] = (length x (width)2). Antibody was
administered intraperitoneally (i.p.) at 10m1/ 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 an average volume of 160 mg, mice were treated intraperitoneally six times
once a 20 week with 6, 0.6 and 0.06 mgt Icg 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, waven the animals were sacrificed and the
experiment was terminated. The experiment demonstrates that blocking of the IGF-1Raxis by r'nu
anti-IGF-IR mADb 18 results in 25 antitumoral efficacy when admipiste ' tat6 and 0.6
mg(kg. In contrase (S?%tfrﬁﬁm@"ﬁﬁﬂt%Hlétfﬁg‘&%ﬁﬁfﬁ%o?%%w%ﬁrﬁ ad |tc?§n§a§ﬁ?irbﬁggi%}%g%v§£s tested in
combination withigémgitabisginiige dsmtes mplel rTgRIeT$Merd-induced as described above and

treatment was initiated when tumors had established and grown to 170mm3 average in all groups.
Antibody was 3 a}dmiﬂgs1 red once a week i.p. at 6 and 0.6 mg(kg and in combination with 62 mg/ kg
ﬁﬁémé"

of gemcitabine = >emctabine wa gg?y istered one cycle i.e. every third day for four times in
total. Again, tre ‘ %Pa?fé&%%ﬁéi IS er{%rk?gg%'bsggfé %%o%%s of the antibody. Figure 14 shows

the tumor size in relation to the -45- various treatments over time. The experiment demonstrated that
treatmentwith aptibedy I8-adminiKteret ancelaierpcovens dayscinpibiesiurhBrgriRT Y itself and

enhances the effeﬁgy%%%ﬁﬁtﬂinggm@f@ﬁi%a@d%%@@E@@@E@&&@@aﬁﬂ@@nﬁﬁgm@m@e 16 5 Growth
inhibition of 3T3 fumors '

extept that muriHE STETORIel SUAr RS e B oA o oo (e
established tumoRmobgeppréxirmaery- ﬁésn’@%vé?é?‘f@é‘i@d??’nﬁaﬁggﬁ%‘éﬁly Shée \Xlgélsel?ig%r seven
times with 18, 6 QAP gHkg@f-antivgayiASmGaticw St WiEL0 SR WitFraSbIEY doses of
antibody gjven as,Joadiag §056 (36ldRne:baitedu) T befxmilnanvieist a9 Mat by
~treatmen _With the ar]tib d_y, tumqr Q{O&Vtﬂé@f‘ @&9@&?&’%&\{%{‘ @ﬁlﬁﬂ@t%@ Bl-A80andS ma/kg once
weekly (Figure 1%3238%45"{ S Reterences . ) )

S (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

walues, 12 well plates were inoculated with 1 mil 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
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‘ ' 'récognizing tyrosine-phosphorylated  proteins) was wused 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
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710 CqumdngLISA
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 activation of several
15 - zymogens. The enzymes in turn, cause the cleavage of C3 molecules, which can
~* result in the onset of inflammatory reactions, opsomzatlon of foreign or aberrant

: pa;mcles and lysis of cell membranes.

- In principle, the ELISA plate is coated with concentration ranges of the antfbody, to
- which ‘buman Clq is added. Clq binding is detected by an antibody directed
20 “against buman 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.
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5 Results

The antibodies according to the invention show dose dependent binding of human
Clq protein. The optical density at 405 nm. (OD 405 nm) was plotted against the .

- HuMAb concentrations and the curves were fitted using nonlinear regression. Best

~ fit values for maximum binding (Bmax) are listed in Table 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.



14, pp. 375-382, 615th Meeting Belfast (1986) 35 WO 01114424 WO 021053596 -49- WO 87/05330
WQ 92/03918 WO 92/22645 WO 93/1227 5 WO 94111026 WO 94/25585 WO 98/24884 -50- Patent
Cla!ms 1. 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
CDRI (aa31-_3_5), CDR2 (aa 50-66) and CDR3 (aa 99-107) of SEQ ID NO: | or 3; b) an antibody light
chain 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, characterizetPin that said antibody induces cell death 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 b CC. 3. Antibody according to claim | or 2, characte ized i i i
induces death Oé.;&%lg;zg? g rized in that said antibody

||
antibody conceﬁﬁfﬂ%ﬁrgﬁo:ﬂe = 8% Eﬁ%ada'\%n %CI%E% Rntl Si@% SRIBAeLS h at an

0 y according to claims | to 3,
characterized by being a human or humanized antibody. 5. Antibody according to claims 1 to 4,

characterized by,anaffinity Rfabow 1h0-bPiat0el i he)prabt BukHiibedyimsterdingidiclaims 1 to 5
at:ji\/llr;\ag)lz lf(r)%r;l %ﬁs‘:d Ma.cell linersiGh:1RMMAR @L@Qg&&(%ﬁ&ﬂ;ﬁa@ 2680)0srsdl GF-1R>

manufaciure of Z5RA %g%é:egéggsﬁ% rﬁ%g-rhecl{tsy ( Rb%? Iagesxvggecgggg}%&clalms 1to6 for the

To study CDC (National Cancer Instituite, 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.-



8. A pharmaceutical composition containing an antibody according to claims Ito 6 in a
pharmaceutically effective amount. 9. Hybridoma cell lines <1GF-1R> HUMAB Clone 18 (DSM ACC
2587) and <1GF-IR> 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 | 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 SEQ
ID NO:I 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, cdPableaghexgressidhisaidniclicacidinGaiprsrarssticoeakaPyotieciydPcell. -52- 13. A
prokaryotic or guikasy lic h@ish el omprising thegeeddl; decatdiyg detelgint t@mrdaed fmrethod for the

production of & polypentide.bindine.in TGF-T:and inhibing: be.Aloding of IGF- and IGF-L1 to
rized by

IGF-IR, charac expressing a nucleic acid encodlng a. heavy chain and anucleic acid
encoding a light chain according to claim 11 in a prokaryotic or eukaryotic host cell and recovering
said polypeptidixéropledaid cell. 15. Use of an antibody according to claims Ito 6 for the manufacture of
a medicament fgothe reaimentoliaatientisraeed of an antitumor therapy. 16. Use according to
claim 15, characterized in that the antibody is administered in combination with a cytotoxic agent, a

AGAINST INSULTNECHEE RO A SR e BRI IR EFE SR RBSTRACT An
antibody blndln@@q@ﬁ¢Rﬁﬁ@m&|Etﬁ@m§h§m&Pﬁ@%w &M thtee UM is
characterized in-isjesaitiiagiibadyith dyisifig Ghisotypeysly into 67 week-old athymic nu
mice (nu/nu). For that purpose, 5 x 10° H322M cells were concentrated in 100ud
10 " culture medium and mixed with 100 pl Matrigel. 200l of this mixture were
‘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 natural products against animal tumors and other biological systems”, Cancer
15 Chemother. Rep. 11.301, 1972) where mmor volume {mg] = (length x (width) .
Antibody was administered mtrapentonezﬂly (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 expenment
demonstrates that blocking of the IGF-IR axis by rhu anti-IGE-IR mAb 18 results in
25 antitumoral -efficacy when administered as a single agent at 6 and 0.6 mc/kg In
A .contrast, 0.06 md/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



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 at least 80% at a concentration of 5 nM IGF-IR
phospohrylation in a cellular phosphorylation assay using 3T3 cells providing 400,000 to 600,000
molecules IGF-IRper 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 10pM in a cellular phosphorylation assay
using 3T3 providing 400,000 to 600,000 molecules KGE-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: 3i SEQUENCE LISTII\é%bgtl 0> F. IEIoff ann-La
Roche <120> Anviisétie S e5EipREinalinfike Gro WRETAORY T TREPIT ehdtses a%ﬁlgg?leo‘?]lg;30> 21695
<150> EP 03015526bcé}5 5220085071 0ncd 60y Seav sy rinkihith areionah kpiteslf 12d211> 118

'<212> PRT <213z Homo §ariens sAQ05r Leif-MakGlidsam iatiGinSeiGlyn@hy@ly Val Val Gin Pro
Gly Arg 15-1015 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 4.5 Ala llea lle Trp Phe Asp Gly

Ser Ser Thr Tyr T§zempedSp Set Val 50 55 60 Arg sly Arg Pne Thr lle Ser Prg Asp Asa Ser Lys Asn
Thr Leu Ty 65 70r#5vth80hibition of 313 tumors

Tumors were induced in nude mice essentially as described in Example 15 except

that murine 3T3 fibroblasts overexpressing the hurnan IGE-IR were used. Mice with

established tumors of approximately 180 mg were treated intraperitoneally once

: weekly for seven times with 18, 6 or 0.6 mg/kg of antibody 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 weeldy (Figure
©15). »



Leu GIn Met Art Ser Leu Arg Ala Gin Asp Thy Ala Val Tyr Phe Cys 25 90 95 Ala Arg Glu Leu Gly Arg
Arg Tyr The Asp Leo Trp Gly Arg Gly Thr 100 105 110 Leu Val Ser Val Ser Ser i15 <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
SerPro.Gly.1...5.1015. 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
AlaThr 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 Tyfjé Tyr Cys Gin Gin Arg. Sot Lys Trp Pro Pro 85 90
95 Trp Thr The Gly GIn Gly Thr Lys Val G1luSer Lys 100 105 <210>: ; <211> 118 <212> PRT <213>

Homo sapiens ;<4002 =3 GIn Val GIn Le" Val Gin Sex Gly Gly Gly Val Val Gin Pro Glv Asp 15
10 15 Ser Lieu Arg Leu Ser 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
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cac-aag coc age AAc 40C,Aa0 Al §AG,AA0L 2885DYY Gy dieq, YakAsnaHiskysReSersAsn Thr Lys

Val Asp Lys 8590 95 ‘aaa git c tct tgt gac aaa act cac aca tgc cca ccg tgc 336 Lys Val Glu
Pro Lys Ser Cys Asp Lys Th ﬁ?sggjl)h%rfé%%
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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 gcc ccc ate gag aaa acc ate tee aaa gcc
aaa ggg 672 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Set Lys Ala Lys Gly 210 215 220 cag ccc cga
gaa cca cag, gtg tae ant atg ccc cca tcc egg gat gatf 720 Gin Pro Zing Gl:u Pro Gln Val Tyr Thr Lein
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 Pe ,D%in Val Ser Leu Tnr Cys Leu Val Lys Gly Phe Tyr 245 250 - 255 cccagc gac
atc gcc gtg gag ‘f&é(é%@%gc aat gag cog ccg, gag aac 816 :.Pro Ser Asplle AlaVal Trp Glu Ser
Asn Gly GIn ProWS182/88H.8260 265 270 - can tac aag ace acg cct ccc gtg ctg gac tcc gac ggc tec ttc
ttc 864 2\sn TyrAigoTimd4sr Pro Pro Val Lou Asp Ser Asp Gly Ser PLc Phe 275 280 285 etc tac age
aag etc ace gtg gas dagrage egg tgg cag cag ggg aac 912 Lou Tyr Ser Lys Leu Thy Val Asp Lys Sor
Arg Ttp GIn Gin %éAzlgﬁ%%% 295 300 gtc Ltc tea. tgc toe gtg atg, cat gag get ctgcac aac cac tac acq
960 Val Phe Sex at'Val Met His Gin Ala Lou His Aso His Tyr Pin 305 310 315 320 cagaag agc
ete.tr_e ctg tot c¥yYBHE28990 GIn Lys Ser Leu Ser Leu Sex Pro Gly Lys 325 330 <210> 6 <211>
330 <212> PRTWQ 98/24884



<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 - 7580 Tyr leCys Asn Val Asa His Lys Pro Set Ass Thr Lys Val Asp Lys .85 90 95 Lys
Val Glu Pro Lys SerCys Asp Lys Thy the Ttr Lye Pro Pro Cys 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 V@Lt'é'ﬁlég{i éla Lys Thr Lys Pro Arg Glu . 165170 175 Glu
Gin TyrAsia Ser ThrTyr Arcs Val Val Ser Val Len y\]7al 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 G1vi210 2i6ba@0biadin P1ro AR vhRitetslnedvai Tyinhfiyngel RrapRitefieatiArg Asp Glu 225
230235 240 Len Thylys. A0 GIYALBRSHRLTRHSYShSHVALLYS.QlY Phe Tyr 245 250 255

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).



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 ArgTfp Gin Gin Gly ken 290 295 300 -8- Val Pita Her Cys Her Val Met His Glu Ala Lou His As" His
Ty-- Thr 305 310 315 320 Gin Lys Her Leu Ser Lou Ser Pro Gly Lys 325 330 <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 1510 15 cag ttg can tat gga act gee tot git 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 Prg Arg Glu Ala Lys Val Gin Trp Lys. Val Asp Aso Ala Leu GIn 35;_.
40 45 tcg ggt adttea CAIPGAY HGOGICRERGATEdd YA L AT LG GaE By idepasel 8 Ass Ser Gin Gin
Bar Vai. Thr Glu GInAKpFSEirIAp BEeYoBe 556 Mca t4c2add ot dée dde abeduytacgcetgagaaa
gca.gac tac gag- 240cibhRe TV 3ev lercSepdet 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

7. The use of an antibody according to claims 1 to 6 for the manufacture of

a pharmaceutical composition.

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.



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 <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]015 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 8 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 85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 100 105

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 IGF-IR and inhibiting
the binding of IGF-1 and IGF-1I to IGF-IR, characterized by expressing a
nucleic acid encoding a heavy chain and a nucleic 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 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.



