-1- Antibodies against insulin-like gromth factor | receptor and uses

t hereof The present invention relates to antibodi es against insulin-Ilike
grow h factor I receptor (1G--1R), nethods for their production,
pharmaceutical conpositions containing said antibodies, and uses thereof.
Insulin-like gromh factor | receptor (I1G~I1R EC 2.7.112, CD 221 anti gen)
belongs } 5 to the famly of transnenbr%pe protein tyrosine kinases
(LeRoith, D., et at, Endocrin. Rev. 16 ((T995) 143-163; and Adans, T.E., et
at, Cell. M. Life Sd. 57 (2000) 1050-1063). IG~ 1R binds IGF-1 with high
affinity and initiates the physiological response to this ligand in vivo.
|G- 1R also binds to | G~-11, however wth slightly lower affinity. 1G-IR

over expr essi on_RLARRES NG REARIAS Ak fhck: ASLAE B B @Gaeel | 5 and there

exi sts evidence t Ri1s involved In nmalignant transformation of
cells and is therefore a useful target for the developnent of therapeutic
agents for the preeat meital rdaacer aftfddies agilindt. insulin-lile_growlBefbttoMIL Life

Sd. 57 (2600)__1050- ! ﬁ\%ﬁ ogi -aQdi . - Bblnkiewnr in the
state of thée{gz%_ofa%@??%b_es 1 g‘gstg%%i@%?%@ﬁ%%%%%%%urmrbeF?{eagts invitro
and in vivo qEBE#iipg sagl antipedigy, and wiep there@hincer Res. 7 (2001) 1790- 1797;
Scotl andi, K, et at, Cancer CGene Ther. 9 (2002) 296-307; Scotlandi, K,

n

et at, Int er 101 .(2002) 11-186; i et i;ochem .
Bi ophys. Re S%@O@é C%fg[gé epgff%@f@’%gﬁéie% ,éDsz.zi.af@%etn) g%lgﬁ% . Biol.
Chem 265 (t296e)f29dy Of gempmeinbrang, profeine tyragine Eanwse (Lekeindl- i Ahunot her .
11122( 22832} 24&%&1&5{%&. f@@@gi}omﬂiga;l_l 8la AamBTEChen,, @ilpmm.sm*fef%%.smggglzm.
1’671%- 167_)25;11%%608s,%0%§/[1/&.6339§?%§‘% blids” 1G] _ﬁ@]%ﬂ; "‘%I%‘%' ("‘f%égmﬁg 5129623;
Soos, M A., mHysialogical ResponseNatthis ligosidn vSu, ISR algebipd 98GR wsyey ; -

- OBrien, R Ny e I%Qafﬂi_mt@ {3R8Y) o -%ﬂeﬁ%();praiﬁwe@rthemeoplastﬁzt al .,

Bi ochem J. 242 (%9_ 7) éZS- 129, Soos, .MA. , et e&l (1]315 hem f 235 (1986)
25. 199. 208; traystormgagior ofcelly andsitBer FHSSREHARYS  Pee B i 67 1993)
92-98; Del ahdipnannecanformagionabf ,cells aMbt is ChkteforCar disefll t2@et( f99#He

1659- 1673; . . at. kB HER 258 (hA983)r 856 1t 6566

" Mbrgan, D. o%gﬁ%gﬁgt%ﬂﬁeﬁ%?&c.a‘%?lggfﬁreﬁegeﬁ?%s% 1986)(A1364‘:-'1371; For sayet h,
IR et al.,Ceh dol LS. 5742000 1%%9"10%& 84 (1987) 3448-3451; Schaefer,
EM, et al., J. Biol. Chem 265 (1990) 13248-13253;

Antibodies against IGE-IR are well-known in the state of the art and investigated

15 for their antitumor effects in vitro and in vivo (Benini, S., et-al., Clin. 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 (2002) 11-16; Brunett, A., et al, Biochem.

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

(1990) 9970-9977; Li, S.L., et al, Cancer Immunol. Immunotber. 49 (_2000) 243-

20 252; Pessino, A., et al., Biochem. Biophys. Res. Commun. 162 (1989). 1236—1243;
 Surinya, KH., et al, J. Biol. Chem. 277 (2002) 16718-16725; Soos, MA;, et al, J.
* Biol. Chem., 267 (1992) 12955-12963; Soos, M.A., et al., Proc. Natl. Acad. Sci. USA -

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

" etal, Biocher. J. 242 (1987) 123-12% Soos, M.A., et al,, Biockiem. J. 235 (1986)
25 199-208; Li, S.L., et al, Biochem. Biophys. Res. Commun. 196 (1993) 92-98;

' Delafontaine, P., et al., J. Mol. Cell. Cardiol. 26 { 1994) 1659-1673; Kull, E.C. Jr., et
“al. J. Biol. Chem. 258 (1983) 6561-6566; Morgan, D.O., and Roth, RA.,
‘Biochemistr'y 25 (1986) 1364-1371;'Forsayeﬂ1, J.R., et al,, Proc. Natl. Acad. Sci. USA

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

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




30 CGustafson, T.A, and Rutter, WJ., J. BioL Chem 265 (1990) 18663-18667;
Boyne, P.A, et at, FEBS Lett. 469 (2000) 57-60; Tulloch, P.A, et at, J.
Struct. Biol. 125 -2- (1999) 11-18; Rohlik, QT., et at, Biochem Biophys.
Res. Conm 149 (1987) 276- 281; and Kalebic, T., et at, Cancer Res. 54
(1994) 5531-5534; Adans, T. E., et at, Cell. MI. Life Sci. 57 (2000)
1050-1063; Dricu, A, et at, dycobiology 9 (1999) 571-579;

Kant er - Lewensohn, L., et at, Ml anona Res. 8 (1998) 389-397; Li, S.L., et 5
at, Cancer |munol. | nmmunother. 49 (2000) 243-252). Antibodi es agai nst
|GF-IR are also described ina lot of further publications, e.g., Arteaga,

C.L., et at.Bigastis fapach Fea Trsakaeml, g%%m@%mmmn gd Hal | ey,

et ol %C%a.%sﬁtal@q(c%()@%h%@ﬂ BPest 4B ISk ™ 10 the

i nvesti gat i oQelofvislt Lidy 541957 @GPed)RoredOE: @chcpmcesdeg}lmumlo@wl(l?ﬁé’du at ed t

. di Ly t kISt PeC. |
5 5, YA e s e e
publ i cal i onsﬂh%%é@ﬁlmsh[ﬂq@ﬁ@&“dé%g H Wtzﬁrgf i’?f@“’é‘ igst{ ]g and

t herapeutic &t-ae}s@fde&hﬁai fnNa Io@ 9 fudtheoputiisaticant 4.4 unmeags 3. hctt al aBeag and

together with cyt t| o a?%(;l?g% g{;lgﬁz (}?n é}b} GLa. g ézacer'ﬂ%p@” stine.

aIR3|sanar|nermno kiiown’to inhibit | G-

bi nding to I@ﬁﬂl)ééé?nléﬁ—” but not IGF-11 bi nd| ng to IG-IR, o R3 stimul at es
at high concentrations tunor cell prollferatlon and | G-- I R phosphoryl ati on
( Ber gmann;

~.J. Biol. Che%lﬁaf%‘tgﬂaarl% Cang‘gg% agff]?grﬂgﬁ Iez)?(ﬁ%gtl %ﬁ% w{aﬁﬁtﬁr%g dgneseE ealg .

1H7, Li§ S. Ltheemveﬁugaﬁo@anf:emdﬂog |I oﬂnedlﬁﬁ?ﬂlme@qﬁ%% an, 41§F(129@ oipteda3- 252)
~whi ch i nhi bi axséag‘ésh&hmageeggum—mw&&ﬁ&dm@mm ghmsL Ol 2581 ndi ng. A

summary of t t e.art of. an d|e a kope es and
characteri st f kf?g) ggéeggépl E“e&heb ﬁ’(ﬁ?& ExfubcEa ugflreﬁ [{OPP% bl fe Sci.
57 (2000) 105@1$Bﬁisdemmﬂ@ﬂxenmstmmm@tb@awge met;éac%ntr%rds*pd% of the
art are of NRUKRLAE bﬂécﬂ aREBng etﬁ&tmﬂp@t@&naa@nmaacu&d@@bﬂubmm in the

Turthedal t cPRETRE FRE %ﬁ#ﬂ%?%@%? ! SRS AR ﬁha%”‘&@o‘r? {hese
dr awbacks, hbindingantGBoeticpior butaat I8l hinging felGHRR. 45R% stimpugies at ibigh
- concentrations tumor cell proliferation and IGF-IR phosphorylation (Bergmann,
U., et al.; Cancer Res. 55 (1995) 2007- 2011 ‘Kato, H., et al, . Blol Chem. 268
- {1993) 2655-2661). There exist other antibodies (e.g., 1H7, Li, $ L et al,, Cancer
20 Immunol Immunother.. 49 (2000) 243-252) which inhibit IGE-II binding to
IGE-IR more potently than IGP-] binding. A summary of the state of the art-of
" antibodies and their properties and characteristics is descnbed by Adams, TE, et
sal, Cell. Mol Life Sa. 57 (2000) 1050- 1063

" Most of the antibodies described in the state of the art are of mouse origin. Such -
95  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 antibodiég 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 humen antibodies
against IGE-IR are described in WO 02/053596.



agents in the treatnent of human patients. Human anti bodies are wel | -known
in the state of the art (van Dijk, MA , and van de Wnkel, J.G, Carr.

Qpi n. ‘30 Pharmacol ..5 (2001) 368-374). Based on such technol ogy, hunan

anti bodies against a great variety of targets can be produced. Exanpl es of
human anti bodies against IGF-IR are described in WO 02/053596. fi -3
However, there is still a need for antibodies against IG-I1R with
convincing benefits for patients in nged of "antitumor therapy. The

rel evant benefit for the patient is, in sinple terns, reduction in tunor
grow h and a significant prolongation of tine to progression caused by the
treat ment. W g, @ifelid #HINQIEDRN heitag R bgasSLERVER With tortvireingbesdits on The

t t d o h
bi i g of TOERERA Pl PPt 11 sl et IR
a) is of |gGimmetyme, editishivemer gerith apd a igaificap Prelensstion AHIBE {3 on of t he

bi ndi ng of |?r: érestsf%ncﬁged@ﬂl@txe%eﬁﬂlﬂﬂiﬂl@hﬂﬁﬁﬂd@ﬁgﬁﬁcigeﬂidl ng of 1G--11 to
|G=-1R of 1:3 to 3:1, c) inhibits for at |least 80% preferably at |east

90% at a concentration of 5 nM |G-IR phosphorylation in a cellular
phosphobyl at iSummayaftheSivwegtiddl29 cells in a nedi um contai ni ng 0. 5% heat
inactivated fetal calf serum (FCS) ‘when conpared to such an assay without

said anti bod and 15 d owWs n ured as
k" phosphor JbseRGAan roeenap i e S S RS b pReE |
phosphoryl at |afmGB§sa@IGEHm@I®FBl cldrhgerizpd tutheli said aa0BedY00 t o 600, 000

:mol ecul es 1 GF-JR per cell in a nedium containing 0.5% heat inactivated .
fetal calf serum (FCS). when conpared to such an assay w thout said

“anti body. 20 2Ant itb¥fds@sseRr ding to the invention show benefits for
patients in rged shéws @mtib biiTey valueeofiphibitug qf tiebindng etiGEt) toAGEARt@mor

growth gnd a s gftgémmommhﬂlgg,@f@pﬂtem Iieot 5 8.0 progression. The
—anti bO accor B% to th W and i nventi V?S%Iv?pertl es

9 enttlfz B} ﬁ]/ t a concentrafion o
causi ng a be et i il paeiset o-qutiee Yr"i‘@ G2
IGR-IR phosphoryiahon in a cellular phosphorylation assay using HT29 cells

in a medium containing O 5% heat inactivated fetal calf serum (FCS) when

compared to such an assay without said antibody, and
15 d)  shows no IGF-IR stimulating activity measured as PKB phosphorylaﬁon ata
| concentration of 10 pM in a cellular PhOSPh_C)I‘YlELT.IDﬂ assay using 313 celis
providing 400,000 to 600,000 molecules IGF-IR per cell in a medium
containing 0.5% heat inactivated fetal calf serum (ECS) when compared to

such an assay without said antibody.
20 N e
| Antibodies according to the invention 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 Inventlon
: . have new and inventive properties causing a benefit for a pahent suffering from a
.25 °.  disease associated with an IGPF deregulation, especially a' tumor disease. The
' -antibodies according to the invention are c;haractenzed by the abovementmned .
properties. The properties are therefore espedally specific binding to IGF-IR,
 inhibiting the binding of IGE-I and IGF-II to IGF-IR at the abovementioned ratio,
being of IgGl isotype, and not activating the IGF-IR signaling even in IGE-IR
30 - . OVerexpressmg cells at 2 200-fold concentration of its ICs value. Anﬁbodles having
no “IGE-I mimetic activity” provide a strong advantage when used as a therapeutic

- agent.



25 di sease associated with an | G- deregul ation, especially a tunor disease.
The antibodies according to the invention are characterized by the
abovenenti oned properties. The properties are therefore especially
specific binding to 1G-1R, inhibiting the binding of 1G-1 and IGF-R to

| GF-1 R at the abovenentioned ratio, being of 1gd isotype, and not
activating the IG--1R signaling even in ILG-1R 30 overexpressing cells at
a 200-fold concentration of its ICso value. Antibodies having no "I G-I
mnmetic activity" provide a strong advant age when used as a therapeutic
agent. -4 Pr ef erably, an antibody according to the invention additionally
i nduces cel | a r R
expressing ¢ i emtbgﬁ ?nearmn%%({%&rmll&gtem%QEIlh%n%%%gcrhg?l&%%grg{dugﬁlcgjw%éﬁﬁ: %ﬂody of 100
nM by ADCC. W/ebemm gells jofy 2 perperation of 1HE-IR fEPIseHecsIn et Fd iyt B % he

i nvention i ngieataBbh ofl@at Mtib l@fl@@%&(}fym@ cells of a preparation of

| GB-1 R expressing cells after h at an antibody concentration of 100 nM
by CDC. Preferably, at a concentration of 5 nMthe antibodies according to
the inventi oPirefec@hspﬁret@tgon,ﬁiﬂamle@:aﬁFordi%ﬂthwng‘?ﬂ&ﬁalm %F@&F&&I on of .

| GF- 1 R4 n tugpigef gl hfore THR dfR B{Sdtﬁibna&»fsl@l?‘:m%plr&ﬁﬁg eIl afec 4 acitdsr The
encoded pol y?rpfgjt |ddes are cap % assenbl ing together with the
respective ot"H&EP /T Oﬁﬁ % Y ¢ bel ow:. a) an anti body heavy chain
conprising as CDRs CDRI (aa 31-35), CDR2 (aa 50- 66) and CDR3 (aa 99-107)

gf4 ?SE? | gDII\':é%’%ege‘i’ibéﬁ at Q)coﬁ&nﬁ*ﬁdnbm nM ﬂ%taélﬁbéfﬂl& é‘c@cﬂﬂaiﬂ MBe ﬁﬁfﬂm4 1?3%(3( aa
anti body i's F¥8F qﬁgmblglﬁﬂ%%ﬁ ?ﬁaﬁ %ﬁ%&?&hﬁgﬁ%ﬁr&n a chineric

ant i body (human constant chain), . a humani zed anti body and especially

f er abl : o EC
5”? ﬁr ilzy iy SS rot %é)t}%gl}bmé% R AP0 A inRElSe dtgRlypetideRafUaBIb I

. 20 I.b 18. The -
“antibody is PiAstRbn: EFRSF@E%‘@FIP B“B?F%g{ﬁ %F#tl ?’9}%@%%%&%#@2@ o(ra | ess,

.preferably of about t0' to 10-13 M

-a)}  an antibody heavy chain compﬁsmg 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-
_ o 56)andCDR3(aa89 -98) of SEQ ID NQO:2 or 4.
s
| The anttbody is preferably a monodonal antibody a,nd in addition, a chlmenc
“antibody (buman constant cham.) a humanized antibody and especmily preferably
~ a human antibody.

The antibody binds to IGF-IR human (EC 2.7.1.112, SmssProt POSOGQ) in
20 '_ compeu’aon to antibody 18. '

The antibody is" further characterized by an afﬁmty of 10% M (KD) or less,
preferabl}r ofabout 107 to 10'13 M.

 The anttbody shows preferably no d_etectable concentration dependent inhibition of.
' insulin binding to the insulin receptor -

25 ‘Preferabl}r, the mvent:ton provides antibodies comprising as complementanty

determining regions (CDRS) having the fo]lowmg sequences:




The anti body shows preferably no detectable concentration dependent
inhibition of insulin binding to the insulin receptor. 25 Preferably, the
i nvention provides antibodi es conprising as conplenentarity determning
regions (CDRs) having the follow ng sequences: -5- a) an anti body heavy
chain conprising as CDRs CDRl1(aa 31-35), CDR2 (aa 50 66) and CDR3 (aa
99-107) of SEQID NO 1 or 3; b) an antibody light chain conprising as CDRs
CDR1 (aa 24-34), CDR2 (aa 50- 56) 56) ggl(_j CDR3 (aa 89-98) of SEQ ID NG 2 or
4. 5 The antibody is preferably of 1gd “"type and therefore provides Cq
conpl ement  bi nding and i nduces CDC. The antibody is further characterized

by||thfa abi | It te%?) t Qin aRHPEH ﬁ?% hiiS SR ﬁ&m@{k@@l@s@ﬂ?@yﬁﬁgﬁﬂg F@iatszhs’@mende?t
cel | ul ar cyt ot oxi | according to the invention
consi derably pr oﬁ%ﬁ@%{% )9? 1?3@? %Q?)Eﬂo%&gs%l on in rel evant xenogr af t
tumor nodel s Bn compsbidydighivbiatn eelprting a5 CERsDR 1A MaB4), ERR2r(edices t unor

growt h. The anti tygglynd@ﬁkpgataggtggeog iR ol4GF-1 and I1G-11 to IG-IRin
vitro ar]jd in vivo, preferably in about an equal nmanner for |G- Land

| G=-11. 715 The, invention further provides hybridoma cell |ines which
produce such Tlentmadpody st;irefeumblmaﬁllwhltypemhﬁbbﬂefeﬁa @rodidesdt g cdropitrhent

t ef ti
LPéﬁ”l'RS”HUMgbB %aﬁ%&%ﬁ%ﬁf# ) kﬁﬁ? g%g LD S BEtygent ! on.
(anti body 22)bm Caecﬁefen vsPtlﬁ &y gk wiets#Yani snen

and Zéil kul t uAFCCR0 GrbH (DSMZ), Germany. . Cell line Deposition No. Date
of deposit <IGF-1R> HUMAB- C one 18 DSM ACC 2587 10.04. 2003 <IGF-1R>
HUI\/AB— G one 22 'DSM_ACC 2594 09.052003 The antij bodi es obt ai nabl e from said "
cell |ilfes arEreprusfhory SaEHBS AP Fhn fveption Kensiderbinpiokinsateh g Bweriei on

further provigegrenitl iairdeant daogafedhogmsddhinaninpbadinasith RkpRlcasaiedn

- animals and reduces tumor growth. The antibody inhibits the binding of IGF-I and
IGF-II to IGE-IR in vitro and in vivo, preferably in about an equal manner for IGF-.
Iand IGF—II

R A_ 5 The invention ﬁu‘ther ‘provides hybndoma cell lines w]:uch produce such
: antagomstlc monoclonal antibodies according to the invention.

. The preferred hybridoma cell lines acqording to the invention, <IGE-1R> HUMAB
. -Clone 18 (antibody 18) and <IGE-IR> HUMAB Clone 22 (antibody 22), were
‘deposited with Deutsche Sammlung von Mikroorganismen: und Zellkulturen

20 GmbH (DSMZ), Germany.
Cellline - | Deposition No. ~ | Date of deposit . |
<IGE-1R>HUMAB-Clone 18 = | DM ACC 2587 10.04.2003
<IGF-1R> HUMAB-Clone 22 _ | DSM.ACC 2504 09.05.2003

"~ The antlbodles obtamable from said cell lines are preferred embodiments ef the -

' mventlon

_ * The invention further provides micleic acids encodiﬁg-such‘ antibodies, e}:piressien
25" vectors containing said nucleic acids, and host cells for the recombmant productwn.
- of such antibodies.



25 vectors containing said nucleic acids, and host cells for the
reconbi nant production of such antibodies. The invention further provides
nmet hods for the reconbi nant production of such antibodies. The invention
further provides nethods for treating cancer, conprising admnistering to
a patient diagnosed as having cancer (and therefore being in need 5 of an
antitunor--therapy) an effective anount of an antagonistic antibody agai nst-
| GF-1 R according to the invention. The_anti body nmay be adm ni stered al one,
in a pharmaceutical conposition, or épfernatively in conmbination with a
cytotoxic treatnent such as radiotherapy or a cytotoxic agent or a prodrug
thereof. Therh GOl AkldiL! f81idEABILLICR: herdi3Eh by lodlibhofiadiccor ding
to the invention_ 10 for cancer treatment and for the manufacture of a
phar maceut i c#tbedigposition according to the invention. In addition, the
- invention conprises a nmethod for the manufacture of a pharnaceuti cal ,
composi t1 0N 6COLM MG ! QuehlE BIRILL | Bdmodierol NERLI, 00 AL { BRI ERAPT | ses a
phar maceuti cal™ conposition contalning an. antibody accordlng_?o he
i nvent i on wi ddmizispriag fme aefiant gleggesed pdwingsanmep(mpd therafgregisingdmarddy t oget her
wi th a puf f epf andlt@imantrelipyy an bfdsed ahodlof khanf@éaiitcainkibsdyodzainant i bodi es
for pharmaceyti cal pur Qéﬁﬁ-hEQSn%”%ggakﬂ%J‘ﬂ%fﬁg gno&%gﬁscﬁgﬁ£qaceutica
conposi tions  Compri Si Ng such’ Shtibo I es |n7a hqrnaceu_lcéﬁ accept abl e
carrier. |n phremeeryteil mempositine opkhemideln inc sombisatirss Mithon FEYBE i ncl uded
in an.articl geffheB0df AGhdbMeRipy ki § cyta@xil Bent BVERbLUAR thatedther conprises a
~vect.or containing a nucleic acid according to the invention, capable of
expressing said nucleic add in a prokaryotic or eukaryotic host cell. The
i nvention fulbhiorensiomgnitbesomppsasiths yeotof en srtidk arspeding s tnveetiqn .
conpr i § ng afor;/c%ﬁ%e'e F:re@&fe%’f dhAGor et Lhﬁnd-ﬁgﬁﬁﬁ‘@tcjf(&npnlggéa&?ﬁc% %’:ﬁﬂ&&iﬁl{ﬁ ‘L ug t her
conprises a nethod.for the producti.on a_reconbi nant ant i body
Bccording +oRERETIE 9N PURn g S gt Joe PR ERSPeer g BARLIARE acid
accor di. ng t ontzhefaitnreart pbarmacewicplrcokgpsiten zeconding ik drejprdngiomost cel | and
recovering said antibody fromsaid cell. The invention further conprises

‘the antibody, obtai nable by such, a reconbinant, methods oo o

| " antibody according to the invention with a pharmacentically effective amount, -
‘15 -optionally together with a buffer and/or an’ adjuvant useful for the formulation of -
antibodies for pharmaceutical purposes. '

" The invention further provides pharmaceutical compositions comprising stch
antibodies in a pharmaceutically acceptable carrier. ‘In one embodiment, the
pharmaceutical composition may be included in an article of manufacture or kit. .

207 . _The invention further comprises a vec_:to_f containing a nucleic acid according to the
invention, capable of expressing said nudeic acid in a prokaryotic or eukaryotic
host cell. ‘ o .

The invention further comprises 2 prokaryotic or eukaryotic host cell comprising a

' vector according to the invention.

25 The invention further compﬁses a method for the production of a recombinant

- human antibody according to-the invention, characterized by expressing a nudleic

acid ‘according to the invention in a prokaryotic or eukaryotic host cell and
recovering said antibody from said cell. The invention further comprises the =

-antibody obtainable by such a recombinant method. | ' |



---- - --- -- - -- The invention further conprises a nmethod for the
sel ection of an antibody against IG-IR froma plurality of antibodies
against |GF-IR characterized in that a cellular phosphoryl ation assay
using 3T3 cells providing 400,000 to 600,000 nolecules 1G~ IR per cell in
a nmedi um cont ai ning 0.5% heat inactivated fetal calf serum (FCS) is 5
performed with said anti bodi es and said anti body is sel ected which shows no
|G- IR stimulating activity neasured as PKB phosphoryl ation at a
concentration of 10 M when conpared to,” such an assay w t hout said

anti body. Preferably the antibody has one or nore of the above nentioned

addi ti onal Z?Qﬁ{kahﬁﬁaﬁﬂﬂ& %&LA%&@&%}%M@@%@B@& yagdnfior the .

preparati on ar mac 0 0 har.act.er. zed n sel ecting
an anti body g8 I%?Pm@ﬂ“ﬁi qfd?ﬁ‘%ojabqsﬁgag‘?sff#hz C?HF‘?JHB&J? LS B st 1GF-1R
perfornmi ng aphed huiry&lhoﬂlmgpm%d'mdemraaéag 4005008go BIBO0OTadlealep k@R di ng

400,000 to 6 |e . o o ng 50 :
- heat |nact|vgltQ ‘?etalal éﬁ}ﬁséﬁ%@%%& “-‘C‘;gﬁt RALM Berdn D (HCB)

nt I [
sel ecti Ag saiPer ‘afmq msgql«?cfﬁﬁ %1%‘036?? y nmeasur ed
as 15 PKB ph@ﬁ@ﬂ&h}éha& hﬁh@&n@s&@mﬁm @hb@horyhﬁoﬂ.@t Mewremrationpdited to such
an assay vmt sai d LNt bod &PIO y of
r econbi nant pr%lsm onr rélctgv%rl n%n g‘%&d an?ﬁlbgudﬁg ar?%’(a Weﬁ%%al d
anti body wit hn‘aboqdﬁm @mmqreaf%e%’g%ﬁ@%&#%ﬁ’n%ﬁ%ﬁe&dj uvant .
Preferably the anti body has one . or nore of the above menti oned addi ti onal
properties.

Ereres, SRR P AR s fg o

limtedoto weompogition ﬁmhc@es:zed :arsﬁlpmayn pRiERNdE Aganst HG
humani zed antge hogidases Ak sgmem gakd emﬂﬁrﬁd;s@mmbﬂmaeﬁyasngmm as the

ﬁﬁﬁéﬁ;tﬂ'a#emo&d‘iﬁs‘i%éﬁ@e 6%53{5{)(? gl S Pl O 2 3, PG

- general |y at chetiting 6.5% Teat ugewatﬂd gilf &Cﬁirmﬂh@ld/mtlbaﬁ‘la‘éﬁ?degl on

thereof . Exanpl&sw s2d AEbLBO WhicH %matISFLmCdtﬂd&tﬁb&b@ﬂtyaﬁeas&hmgd e-chain

anti-bod not'oxi ns, - Gl f| c_antihaqdi or med from. '
~anti booaé f ragﬁ{iwf OSPL%HB’? £t ?)r‘fon%?ﬁ?f%bodjd?/é% FeR PR coﬁpc%?l g(gl Isri ngl e- UL
~chai n- pol ypepsiagasitivay kaid antiedyhprodocieg ad iaggbodyfbyameans of Wedombinggtrel y bei ng .

ab l eto asse%ﬁss&(ﬁﬂ efe@@wferlﬂﬁ tdhiaa a}{ﬁb&ﬂabﬂiﬂ QorBinidg hidChaiitbdy with a
pharmaceutical acceptable buffer and/or adjuvant. Preferably the autlbody has one
-or more of the above mentmned additional properttes

'23 . Detailed Description of fhe Inveéntion

The term “antibody" encoﬁpasses the various forms of antibodies including but not |
‘being limited to whole antibodies, antibody fragments, human . antibodies,
. humanized antibodies and -geﬁeﬁéaﬂy engineered antibodies as 16ng as the
.25 characteristic properties according to the invention are retained.

“Antﬂdody 'fragments-" comprise a portion of a full length antibody, genera]ly at least
, ﬂle'-anﬁgen binding portion ar the variable region thereof _Examplles,o_f_ antibody
-fragments iniclude diabodies, single-chain antibody molecules, immunotoxins, and -
. mult:tspec:Lﬁc antibodies formed from antibody fragments. In addition, antlbody_ ‘
30 ' fragments comprise single chain polypeptides having the characteristics of a VE-
- chain, namely being able to assemble together with a VL chain or of a VI chain
binding to IGE-1R, namely being able to assemble together with a VI chain to a |



. anti bodi es” enconp

are .
whi ch the c|f§§*§%r f%?é% %%egéﬁﬂ%amwo @FParf&éﬁn‘FeFoﬁﬁ‘t?Pét of the

binding to 1 G- 1R, nanely being, able to assenble together with a VH chain
to a -8- functional antigen binding pocket and thereby providing the
property of inhibiting the binding of 1G-1 and G-Il to IG-IR

"Anti body fragnents" al so conprises such fragnents which per se are not
able to provide effector functions (ADCC/ CDC) but provide this function in
a manner = 5 according to the invention after being conbined with
appropriate antibody constant domain(s). The terns "nonocl onal antibody".
or "monocl onal antibody conposition” a8 used herein refer to a preparation
of antLbody nol ecul es of a single am no add conposition. Accordingly, the

t h | _ i
Cerm huen ol gkt ol £as s Abal bosen st <
deri ved froﬁihbﬁﬁﬁ%@@ﬂﬁfIﬁeiﬁﬂﬁﬂﬁegﬁeﬁﬁl|n sequences. I'n one enbodi nent,

t he human nDnocIonaI ant.i bodi es are produced by a hybridona whi ch incl udes

a B cell obt, a tr enlc ransgenlc :
nouse, haV|ngn3 ﬁ@“ﬁgnﬁg ﬁ@ngﬁﬁugh%%ﬁgg' n%ﬁi??ﬁﬁé%@%ﬁ%g f 15 and a
| i ght human Erhmin effms@eﬁ@nﬁ dé@@Q/GD@ﬁl huﬁrwvucél fhisefngtidol in menvar m

" chi mers. _C an& " td %eeaﬁzeheoza BN BeI@N&mBRd RRLY a5 BPMdtS laRGbAly vari abl e
region, i. 4? g ( gion, fromone source or species and at Ieast a
portion of a Eﬁﬁgﬁ gi on derived froma different source or species,

usual l'y ‘“prepared by reconbi nant DNA ‘'t echni ques. Chineric anti bodies

conpri si ng argOeefHY *ﬂ@no%ﬁﬂ%hﬁo&;ﬁ%@&oﬁﬂéoﬁlm eIt %E&Eﬁ n"eaian are
especi al ly. preferred: Such _ nurine EPFICQ?ntI dies are., the

product of FBSEEY TP AnRBGFEE P an ffls encoding

..muri ne innunmgnnbmhhnAmamﬁa@wBﬂxr@guoﬁkmaﬂdImmmdnqﬂnmﬁbﬁehcdﬁxng human

| mmunogy 0bU|éﬂ&b8@i@§8:§ﬂ£ %@Qh%@%mdn%%e&ﬁ& wﬁ:d?héve%ﬁab@é and &oltadt me 10 c

e pres vent | those in

Or i gi nal anteﬂﬂmﬁ[ymexﬁudh htn:inmmqnecloaa:ltanhbdd]es azar;&oddusd tiyed hybrekiniao as
"class-sw t oy ﬂ&xfx&e@%dh %ﬁé&oﬂ& é.raBEg%Qdeﬂd?lgh ’Cg;tabOd' es
ona ect|on e

i nvol ve convent| |nant e trans nlques now

wel |- known | WETpsR@IGPousesagving aéenor% [chngﬁﬂng 8 humagy hegyy chapy Hénsg‘f% | .- Acad
SCI - UBA- 81. ﬁﬂﬂﬂ@tﬁlﬂﬁﬂntﬁﬁﬁﬂi&d@ne ﬁlsedto anlmmortahzedceﬂ :

-The. term "chimeric antibody”" refers to a monoclonal antibody .comprisin'g 2
' variable region, ie., biﬁding_region, from one source or species and at least a
portion of a constant 'region derived. from a different source or species, usually
- prepared by recombinant DNA techmques Chimeric antibodies comprising a
Cooap rmunne 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 encodmg human mmmo«lobulm constant regions.
. Other fofms of "chimeric antibodies” encompassed by the present invention are
25 . thosein which the class or subclass has been modified or changed from that of the -
. ongmal antibody. Such ' 'chimeric" antibodies are also referred to as “class-switched
'antlbodles " Methods for 'produano chimeric antibodies involve. conventional
" recorbinant DNA and gene transfection techniques now well known in the art. 7
. See, e.g,; Morrison, SL., 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 -



30 ' Patent Nos. 5,202,238 and 5, 204, 244. The term "hunmani zed anti body"
refers to antibodies in which the framework or "conplenentarity

determ ning regions" (CDR) have been nodified to conprise the CDR of an

i mmunogl obulin of different specificity as conpared to that of the parent

i mmunogl obulin. In a preferred enbodi nent, a nurine CDR is grafted into

the framework regi on of a human antibody to prepare the "humani zed

anti body." See, e.g., Riechmann, %t aL, Nature 332 (1988) 323-327; and
Neuberger, MS., et 5 at, Nature 314 11985) 268-270_ Particularly preferred
CDRs correspond to those representing sequences recogni zing the antigens

noted above & %ﬁx@ﬁﬁﬁx&cﬁlﬂ%m Qde‘iE-’?édt%g@dlﬁﬁPtds%gi ped t3NBad & e human
as use

anti body", her I nt ude ant di e havi ng'
vari abl e anoPaé‘%fﬁé@B’rﬁlP"% I eVé ¢ f’%‘?’?ﬂ’?ﬁ’i’rﬁr‘fmﬁ&‘?g 15 & eiiﬁﬂ:ﬁnogl obulin

sequences. Tihe ivareivadl regibe af y hohah anfitvdprte Hespal tine temhanged kpdmdyézn i ne
sequence DP-20Q 6 t 7] i b BBLOM.S, etPr ef erabl y
derived from§g’eén€§’eﬂe s%gg(eﬁr?c%%é@g& 3%%1][\?%%201% Theeuco t’anti‘ © regi ons
of the 5anti bddyagre StbASBINLOE Y BrEcdt bhpreiered %%@39 i ons can
be al | ot ypi cregfedex@rug s ﬁcfdsbecﬁa ghiyingethg .antigelinsaal altdve for alicheW tandT. T.
Nucl ei ¢ Aci dbs m?ali 000) 214-218 and the databases referenced

se

t herein and alre u ‘ong as the properties of induction of ADCC and
preferably CDC accordi ng to the invention are retained. The term

'r']r econbi naBtTKHJE@ﬁh'&ﬂﬁab%ﬁbodﬁSasuﬁ@d Heedig) 8, inteBdddntccidipde taﬁl:ri)mﬁésgdg al |
human ant. | es that,.are repare res CI, e Yy
og ﬁ nsta.ri 3 g)]ed ﬁgﬂ% guglgn hggr{n-ﬂin%

r econmbi nant Sdies 5ol at € cell such

~as an BP2-0, m@@@lob@@sg@pnce@ﬂ‘heﬂ@m bgpiyneein( is ge erablﬁdl? P&t is
transgengl C f QriiHEBRuehEMDRCH! QudiBRAk grmef $8)Ofn R lkd bﬁ%eshgxmheasadhusr ng
a. reconbi nan si o vecto transfe t c
r econbi nant Pﬁ?ff’ﬁ%ﬁjéﬁ B‘g& urc?%c#ég@ﬁ?%a%oﬁcsré&i reg(;)l’tl‘?)t%!éjc deri ved
- from human gm%n%mw@mmmwtz&l@ewemlgﬁﬁwéarlrr&ﬁ@edweorm The
T egonbl ngnt bu BBy RO h DRI RS BECEY, d:'g?gtoﬁu%on te. ah@‘l?ﬁtl”@ﬂmahéﬁ Mq,n
_subjected to_in.ylyv ati e, . am sequences
of: theliR/H anE‘estQIPé’g?)o?ﬁr@g% a?cﬂgtp%g}é%f ‘he AT E #fett)o Pk ars Ve saggéﬂné’nces that,
whr I e deri vees firegpopertics of mﬁe@lomooﬂr&lﬁ@ﬁ gvelzmefqn@ﬂw@%ercmdmg to the

invention are retamed.

‘The term “reoombinant human aﬁtibody", 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
ccell or from an animal (eg. a mouse) that is fransgenic for human
immunoglobulin. genes -or antrbodles expressed using a recombman’c expression
vector transfected into a host cell. . Such’ recomnbinant human antibodms have -
variable and constant. regions demred from human germhne lmmunoolobuhn
25 - - sequencesin. a rearranged form. The recombmant human antibodles according to
| the invention have been subjected to in vive somatic bypermutation. Thus, the
* amino acid sequences of the VH and VL regions of the recombinant antibodies are
' sequences that, while derived from and related to buman germline VH.and VL
sequences, may not natura}ly exist w1th1n the human antibody gemﬂme repertoue

30 . invivo.

As used herein, " binding" refers to antibody binding to IGR-IR with an affinity of
about 1077 to 10°° M (Kp), preferably of about 1010 107 M.



sequences, may not naturally exist wthin the human anti body germ i ne
repertoire 30 in vivo. As used herein, binding' refers to antibody binding
to IG-1Rwith an affinity of about 103 to 10-'M (KD), preferably of about
10-13 to 101 M -10- The term "nucleic acid nolecule", as used herein, is
intended to include DNA nol ecul es and RNA nol ecul es. A nucleic acid

nol ecul e may be single-stranded or doubl e-stranded, but preferably is
doubl e-stranded DNA. The "constant domai ns" are not involved directly in

bi nding the antibody to an 5 antigeni®ut are involved in the effector
functions (ADCC, conplenent binding, and CDC). The constant domain of an

anti body ac dlng to. the inv f. the . yhe. onst ant..
domai ns havﬁﬁ@ BUqgin pdd &Fﬁ# §;5F§ 5?%HfﬁgﬁxkdiB ﬁki fQKabat et
al ., SequenaedﬂmhﬁBn@B@Mnadmmhmnhnudanyqiﬂwkﬂﬂ@ﬂeﬁbeﬂgﬂhﬁEﬁﬁﬁ @blic Health -
Servi ce; I e 9& Herbil.sBedhenda, MD. (1991), and by 10

Br uggemann, ‘1\/1%@Shjag‘?ehﬁ‘%!tP T 166 (1987) 1351-1361; Love, T Vd., et
al . Met hods Enzynol _ 178 (1989) 515-527. Exanpl es are shown in SEQ I D

NOS' 5 to 8. T&i%ﬁﬁﬁﬁﬁe%uhuﬁhdzpkeﬁewmedcmmnhtaNMndDQQngmﬁméYﬁmenconstant
domai ns of t%gﬁgw %}9%‘% S8 dlhahle.f BPFAM@F{!&%&@|&D&¢§€S

- deposi ted wi i nvention nstant donai ns eful in

t he. |nvent|%#¢@?%b%%c@6‘ﬁ% 01"‘5"“'“5‘1’%%'3&&’ REEDS FRyepiy ?L}%ﬁg 'y CDC are’
- provi ded by flie tgenbluhahicomstaf d\o)ﬁrahabiaennahmﬂe dﬂmtemﬂﬂlcsmqtsqsbed'ﬁhe

"variabl e re | t(%()fa_% |£Qi eSeg&gm%gopﬁm &yﬁme&agﬂha@_e reg-l on

of a heavy C rern otes eac air,.of light
“and heavy - chiblis 33%%#&%“@3“@ﬁ@@ﬂ%§&W¥#Qf qalfh,; Bethsp ﬁg?ﬁﬁéﬁﬁody to the

anti gefiy Thepgosahas, 8f, &(blywm@blmmuaemésvgmmmdl hhm,yTﬁ/ﬁauengL,have t he
- same gener al g@@gﬁ“re Pi% séd(]sﬁ%a?'ﬁ@ﬂﬁ IPLL §R3fiR Y m@@@wg (FR

regi ons whos cons e connected aégf
, "hypervarlabDémregﬁ@ngkiE@&m@éﬁﬁnéwﬁhﬁaﬁw%vmfd@féPWWﬁF qﬂﬁﬁ CDRs).
The framewor k;eeioisaasaeton tﬁéhﬁﬁ}ﬁﬁﬁnac@nﬂjﬁéi@pbﬁﬂd v.ﬁﬂhd)ﬁM% f@DRs may form

. loops. connectin t,structu n are held
intheir thrﬁgﬂHgWeﬁgféﬂgwu§f¥H%F%ﬁ%“: 1?he #%Eﬁgmo | 189@? f or m
Tt oget hm« Wi t bmﬂiﬂnecmcfamdmpﬁbﬂeaﬂm@@@ aermpwdedmby %Wg@ﬁlﬂﬁpﬁ&f ﬁ?j"’g ®te. The

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 .
o - which is involved directly in bmdmg the antibody to the antigen. The domains of
N 20 variable hurhan hght and heavy chains have the same general structure and each
| domain comprises four framework (FR) 'regions whose sequences are w1de1y ‘
conserved, - connécted by .three "hypervariable -regions”" (or complementauty‘
= determining 3 regmns, CDRs). The framework regions adopt a B-sheet conformation
, : and the CDRs may form loops connecting the B-sheet structure. The CDRs in each
©. 95 " 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 ht,ht chain CDRS3 regions play a particularly important rolein
the binding specaﬁaty/afﬁnlty of the antibodies according to the mvenhon and -
_ - therefore prowde afurther ob; ect of the mventmn o

30 The terms "hypervari'able region" or "antigen-binding portion of an antibody” when
* used herein tefer to the amino acid residues of an antibody which are responsible

for antigen~binding._ The hypervariable region comprises amino acid residues from

the "complementarity determining regions” or "CDRs". "Framework” or "FR"



anti body heavy and light chain CDR3 regions play a particularly inportant
role in the binding, specificity/affinity of the anti bodies according to
the invention and therefore provide a further object of the invention. 30
The terns "hypervariabl e region” or "antigen-binding portion of an

anti body" when wused herein refer to the am no acid residues of an anti body
whi ch are responsible for antigen-binding The hypervariable region
conprises am no acid residues fron1'tgﬁé"conplenentarity determ ni ng
regions" or "CDRs". "Framework" or "FR"™ -11- regions are those variable
domai n regions other than the hypervariable region residues as herein

defined. Thegd g‘lfoﬁg Gre 13& VirfiBl @nfaiheay unscmanﬂmafth%@ﬁﬁmexegl@mprl se

FRA. Especi aTTgRScRRsst SEHEI RO O T A0 b SR O G PLIESHY | but es

"most 5 to anm;;qemel&bndﬂﬂg C—M@d@m@gﬁ@h&%b%@t@ﬂﬁ FB% G@dter ding to.

t he standard @gﬁ§wﬁmh5&ﬁg@k&§n@£
Innunologlcafuﬁﬁ%gggkgggé ER%%@@&B%% |cam§§ﬁ¥e erv NEFIOH Institutes
of Healih, BEtadgEmbin %9116} &PRIRSATe 49 S50 lE |
"hyper var i abihinithapsf Kabitet h]arSaap:'ielnmchf Hg)toms cbf@amﬁhob:@caﬁattrda@ﬁélﬁd means t he

- binding of tﬁ&ﬂ&&&gﬁg&&e NatloﬂngE , Teheldal MD.3588)) anBlc@f erably in
a bindi ng assay in ound to a surface and bi ndi ng of
| GF- 1R i s nethestwadnsy fopy# deee ‘PPP Resonance (SPR). Binding neans a-

binding affinity (KD of 10$ Mor |ess, preferably 103 to 10-9 NL ‘Bi nding -

tol G-I R can g%ig §§%& giqm£5&§qﬂsor AB, ,

.15 "Uppsal a, Eaeﬁﬂmwg %gﬁgﬁnlfglg%fﬁﬁéﬁ te bl %E N the terns ka

(rate l%onstacﬁﬁ-mmaqmmgw FrtfeRblgin ﬁh@%t%@w ftﬂ?él day -

-ant.i body/ ant hgal ePAPdeHYe and bifddhs 6 IGRIR OB mammmy) Surfnel PkBmpkd/ ka) . The
anti bodi es a ordlng t inventio ﬂ?M/ﬁ ﬁﬁ gf 1less. The
bi'ndi ng of 1&—5 S@:%nflmll&@ﬁl?a:%ﬁa"s I n (gf’ Joglé lche ar?tlbodles

- 20 accordlngpﬁﬁﬂﬂﬂﬁﬂl nteHti¥n. The inhibition is neasured as 1C50 in an

assay for binding of I1G-1/1G=-11 to IG--IR on tunor cells--Such-an assay

| ZF"?SSI' o Rl A AR R sl e o

e |G-IR
A‘pr ov| déﬁ] at ﬂl}p@s@yﬁfwa@@)oﬁfg alifigity of the mdmg is deﬁned by the terms ka %mte o
| constant for the association of the antibody from the anhbod}rlanugen complex)

kd (dissociation constant), and Kp (kd]ka) The antibodies accordmcr to the

B r'mvention showa KD of 107%° M orless.

—

.- The bmdmg of IGF-I and IGR ]1 to IGRIR is also inhibited by the antibodies
20 ) '.accordmg to -the invention. Theé inhibition is' measured as ICso in an assa}r for - -
-~ binding of IGF-I/IGE-II to IGF-IR on tumor cells. Such an assay is described in -
T 'Example 7.1n such an assay, the amount of radiolabeled IGE-I or IGF-IT or IGE-IR
binding ﬁ*agments thereof bound to the IGE-IR prowded at the surfhc:e of said
© . fumor cells (e.g. HT29) is measured without and with increasing coacentraﬁons of
25 - the antibody ‘The IC50 Values of the antibodies according to the invention for the '
' binding of IGE-I and IGF-T1 to IGE-IR are no more than 2 nM and the ratio of the
. 1Csovalues for binding of IGE-I/IGF-1I to IGF-IR is about 1:3to 3:1. ICs values are
- measured as average or median values of at least three mdependent measurements ‘

~ Single ICsa values may be out of the scope.

30 - The term. "inhibiﬁiig' the bindiﬁgrof IGF-1 and IGF-II to IGF-IR" as used herein
gefers to inhibiting the binding of I**labeled IGE-T or IGE-II to IGF-IR presented



tunor cells (e.g. HT29) is neasured without and with increasing
concentrations -of 25 the antibody. The | Cso values of the antibodies
according to the invention for the binding of IG--1 and 1GE11 to IG--IR
are no nore than 2 nMand the ratio of the 1C50 values for binding of
|GF-1/1GF-11 to lG—-IRis about 1:3 to 3:1. 1C30 values are neasured as
average or nedian values of at |least three independent neasurenents. .
Single | Cso val ues maybe out of the scope. 30 The term"inhibiting the

bi nding of 1GE-1 and IGF-IIl to |G- I1WIlZas used herein refers to inhibiting
t he binding of I’ 2'-Iabe|ed |G~-1 or G~ to IG~ IR presented -12- on the

veans an_| G0 D RECRt IR THErS) thereRiat +t Getrregeb PRRkng col | 5+

refers to suﬁdfansailcs_,omecﬁzazﬂ\éodmmiexpres& ng |1G-1 receptor to about at

‘L east 20,000 recept ors/cell. Such cells are, for exanple, 5 tunor cell
lines such as NCl ' H322M or HT29, a cell Ceg é‘i‘b 3T3 ATCC CRL1658)
over expr essi g tFaE: ]i(ﬁgaff’*@rest‘%n&%qseé?f%ﬁo\ﬁl‘% B GG SYSRRIBEESr f or

| GF- LR The I&Fauiateptaafto aBowt deast moomeptomceﬂe&s:hmeﬁh aedor eiangple 0 Lammers,
L, et aL, tﬁg@? Q.u es(s"ugﬁggs %@IG?B%% }'I]';Iilg;t i Faku @Jlﬁg @fcd;GF IR

phosphoryl at1on ers to yl at 1 oh assay, usi ng 3T3
~cells provi déilg E@OJVGU@PW@I@@O It@E‘EfF‘%@nI a‘% F%CPES?F‘OEé’F?tC’ fra rredl um
cont ai ni ng OIGRYRNER achdaetlof vateorsiped edl icabdsugdnumr (iROS) Lanwher Rotpared to -

‘such an assa t dy.- Phosphorylation is detected by
%Mngr”é 51%@?)%%? 1%%3

West ern bl ot ody: specific for tyrosi ne- phosphoryl ated

= prot eins. Such an assay is described in Exanpl e’ 11. Heat 15 . inactivation

- cel lul

- of FCSis. pen{eorteﬁgl Byihibiteded dfeTErRatghogphosyldionT kedersi macti valdaon of the
-, conpl-e nt sst The term."i Ln S . ferstoa
| W%qqnoaﬁsayass 35/] %g?'%% %]I@&{ 10861% &U\g%g?%ﬂégggs (i ,

600, ooo mol dfupesell &Fa pRdpup ceplaining0.5% h?éﬁ%?ﬁ"é’@ {fs g‘ﬁWﬂBﬁ%
~inactivated \fvﬁ‘ér@-l:oxﬁﬁd:@d 6 high (aﬁc&amoﬁomﬁr&dbw Zﬁo@mhdmnaﬁsay

~without said. an Phosp |l atjion is e | otting
..using an ant‘fiaﬁ‘?f %B'em ogr3p23f1oya[m%§J (%} %serl ne %gsm%) PKB ( Akt -

s SWI ss Pr ophosplerylied mnem)swswh aaﬁﬂYa}széPfﬂﬂ@ diws &xpele- th. B&nple 11.

| - 15 . inactivation of FCS is performed b}r short term heatmg to 56° C for inactivation of .

the complement system.

" The term “iohibiting of PKB phosPhoryiatlon refers to a cellular phosphor}iauon
" assay using 3T3 cells. providing 400,000 to 600,000 molecules IGP-IR per cell in a
. 7. " mediuvm contalmng 0.5% heat inactivated fetal calf seram (FCS) when compared to
- 20 " such an ~assay without said antibody. Phosphory‘latlon is: detected by Western
o f. " blotting using an antibody specific for PKB phosphoylated at serine 473 of PKB "
o .(Akt 1, SWISS Prot Acc. No. P31749) Such an assay is described in Example 1.

s The term antlbody«dependent cellular cytotomaty (ADCC)" refers to 1}7313 of
o - human tamor target cells by an antibody according to the invention in the presence
T 2570 ofeffector cells. ADCC is measured preferably by the treahnent ofa Preparatmn of
. UIGER expressing cells with an antibody according o the invention in the presence
" of effector. cells such as freshly isolated PBMC or purified effector cells from buﬂ:}r" -
- - coats, like monocytes or NK cells. ADCC is found if the antibody induces at a- .- -
o concentration of 100 nM the lysis (celt death) of 20% or more of the tumor cells _
- .30 ' -'after 24 hours If ADCC is found to be more pronounced at 4 b than at 24 h, then _
h measurement is performed at 4 h. The assay is performed preferably with **Cr oz Bu -
labeled tumor cells and measurement of spec:ﬁcaﬂy released *'Cr or Ru. Controls -



The term "anti body-dependent cellular cytotoxicity (ADCC)" refers to lysis
of human tunor target cells by an anti body according to the invention in
the presence 25 of effector cells. ADCC is neasured preferably by the
treatment of a preparation of G- 1R expressing cells with an anti body
according to the invention in the presence of effector cells such as
freshly i.solated PBMC or purified effector cells frombuff)' coats,, like
nonocytes or NIC cells. ADCC is found _if the antibody induces at a
concentration of 100 nMthe |lysis (cel If -deat h) of 20% or nore of the tunor
cells 30 ' “after 24 hours. If ADCC |s found to be nore pronounced at 4 h
than at 24 ﬂftgg] S

per f or med p:l%‘fl‘é‘?a méﬁ'&?ﬁé{k%@h& a el e ?%ﬁrug%%@g%gsurenent
of speci fi cantiodsel eased 51Cr or Eu. Controls -13- include the incubation
~of the turmr target cells with effector cells but w t hout the antibody.

. The term"” | enent - depende t Clt e sy s of human
t unor target RS elhiele%tﬁ [ o%/fygcﬁtcgtﬂdlt%é& fermeio ggtltslogr}fh%ﬁn the -
presence of ﬁ@%@ﬂgﬂeﬂhﬂﬂb‘y@@c&q ofpeesonding for & Feﬁ‘@ﬁﬂlﬂf-’* Hyﬁteﬁeesﬁltcéatfrrent of a
preparation &&ﬁt&fedt%mwzﬁa%hﬁepa@éraﬂywmuemm aﬁe@ﬁﬁbﬂﬂ@ig to the
dinvention i ;thc ?grese afgggéy rrcgr}t A Sin fo e&%td body

‘i nduces at - tEte o MCYRLE IyS| G eat 5&9 501016 or
nmore of the dompemed! COCds f@mdﬁﬂmoneﬁodvhedmetw ¢0§ceq§'etﬂtnbp M ef erabl y.
with 51Cr Orth%sis eateaﬂt)m@%qeldlaeeaaemwea@aﬂa Dok 'I[h@'aﬁ@}ﬁﬁdsj.cr or

Eu. Control S clu e, |l ncubgt] on unor t S8 h '
conpl enent - (Pﬁ?ertalf’tle ﬁt %‘JB f%%g?dehﬁ‘ fﬁi}f) % "|LH %e‘ut\%: tgn of | GF-1
medi at®¥d Si grizhsetlPdlrsetEt Controls eiCérds thepintiigtion nﬁﬂtguttmenmaget tirwithnedi at ed:

phosphot yl at i %g?[%edt%f%&(ﬁg&h%ggo@t assay, |G--IR expressing cells,
preferably H32ZM cells, are stinulated with I'GF-1 and treated with 15 an.

“anti. body according to the invention (an anti body concentration of 5 nMor
~higher is us‘Eﬁmﬂeﬁm "Stinsiete) lnghibikiyn oAIGESDSeBAGE sigal fransfducinn] refrrd to th

phosphoryl at nf fII@—IllﬁedJ m S NEBRARMERIQEH doi@sa H@Fé[ﬁls wi th an

antibody speci tyrqsi e |n on of the
e\f@?ﬁ"@’r‘%“ﬁﬁﬁéﬁ ?8“ and can be -

" signal t ransﬂ@é‘tsflﬁﬁc‘?“é Hrﬁfgﬁggl
- detect E‘ﬂ whi ﬂitaﬁtﬂicdvmdpigdsﬂhe)mweat@ﬁ(aﬁﬁﬂbﬁy ktcentration of 5 M -or

higher is useful). Subsequently, an SDS PAGE is performed and phosphorylatton of

IGR-IR is measured by Western blotting analysis -with an antibody specific for

| ‘phosphorylated tyrosine, Complete inhibition of the mgnal transduc’aon is found if -

o on the Western blot visibly no band can be detected Whlch refers to phosphorylated
L2000 IGRR ‘ - |

| »"I‘he anttbodles accordmg to the mVentfton show a binding to the same epttope of-
: IGF-IR as anﬁbody 18 or are m]n’b1ted in binding to IGE-IR due to steric hmdrance
of binding by-antibody 18. Binding inhibition. can be detected by an SPR assay
R using immobilized antibody 18 and. IGF—IR at a concentration of 20-50 nM and the -
- 25" . antibody to be detected at a concentration of 100 nM. A signal reduction of 50% or”
o . more shows that the antibody- competes with antibody 18. Such an assay- can be
- performed in the same manner by using anﬁbody 22 as an immobilized antibody.’

7 _The term "epttope“ Ineans a proteiz:t determinant capable. of specific bmdmg to an
o atitibody.r Epitopes usually comsist .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 nenconformational epitopes are distingwished in that ‘the



The anti bodi es according to the invention show a binding to the sane
epitope of |1G--1R as antibody 18 or are inhibited in binding to | G- IR due
to steric hindrance of binding by antibody 18. Binding inhibition can be
detected by an SPR assay wusing imobilized antibody 18 and I1G- 1R at a
concentration of 20-50 nM and the 25 antibody to be detected at a
concentration of 100 nlA. A signal reduction of 50% or nore shows that the
anti body conpetes with antibody 18. Such an assay can be perforned:in the
sanme manner by using anti body 22 as abkimmmobilized anti body. The term

"epi tope" neans a protein determ nant capable of specific binding to an

anti body. E@I topes usually gonsi S of ch c;alth% act i Ve .S rface gr oupi ngs
of 30 nol ecbiwsing i Feaformpr BB A6 e lgiterdndatt 18ithe PEREIRLIANIHE0E 1y have
speci fic thigegentdi mensi onal structural characteristics, as wel | as specific
charge characteristics. Conformational. and nonconfornmati onal epi topes are
di stingui shed in that the -14- binding to the for but _not .t latter is
lost in the Theesthedienpccating ifr e guveabos drgnde, yha gfﬁ’ﬁ?‘? 5och é%tﬂ’& rding to
the inventi QRvingtddas@vative salﬁidmdelnﬂj’cﬁ;ﬁcﬁhkﬁh" amtiedsxﬁxth@ﬁaﬂhmlmrgsequmser vative

sequencge rmdl f#%a%l?ons" z‘ﬂlter nudeot de and ami 0o, %&bﬁggy%ten%ég@| fications

whi ch do t he above ment | one

cteristi of the

ant i body accifbtr difiepdyoacchrsingnie fie Biventivpd Modleters < ke dﬁff?dggﬁced by ‘
- sggndarg te%dmﬁu%e@cﬂﬁmmummham, susmdmmweeﬂmmgeﬁmdnmwgenelsuz and
'PCR- nedi at e e nservatlve m t i ncl ude
.ones in \/\hl’“BﬁE’(J‘ﬁcg%é PFEUE i PR S TR% Ep1 AL %&ﬁﬂﬁﬁg%&dgné[%g%%m d

resi due “haviwigcha thiOamging 4cid residge ncmlaﬁe Wb‘chlalﬂi agingfacighfenguabieriredi dues
' '_ha\_/: “gws' i 'ﬁﬂé‘sﬂﬁ bl Pa%nﬂi@s\/&fan{iﬁ‘@ﬁtﬁﬂﬁisidﬂ%ﬁadvﬂmtshﬁﬂairstdemﬁﬁehafvam lies

i ncl'ude amino-a wi t S Sha ne,
~ histidine), gFlg“ éﬂ ?Filsﬁées us?%ém{mc améﬁvﬁb%ﬁ%ﬁ%ﬂgm d),.
unchar ged poﬂegr, 1mmbeargmann§hléteh1}egra€gi1§/eldﬁ@hﬂla%ﬁ%agﬁm@5 dy SR, serine,
-t hreoni ne, té(:{ BS bGars 31£cﬁéxnﬁde R g@ag@qne,nqmgaie, glu@@mﬁaaseﬁﬁe,( e.g.,

al anne, 15 valise, leuc i sol euci pr ol I Je (#pe %lg '
_ net hi oni ne), &Beé’f“élebmﬁt“fﬂ%dcyﬁﬂé‘& trgﬁ’icg? )»(ROpolaT; e, Sha ne “&7a

i sol eutsi ne) adide, dnchrs 1solem1mhepmhac,rpbel(yéalzglme, Wﬂ@@ﬁlﬁ@; be%ﬁ@ﬁ@eél%dﬁ ne,

| -_trypt,ﬁphan Blafths '(%g_nﬁireo@é;mr@, RE16eHLS %Qdf@ﬂﬁkﬁﬁﬁ%ﬂ{%lcﬁhnﬁ dgfl 6 rﬁsi due
'h @ human a]gheln-l ylalanine, m%%:gﬁ?a?lijﬁsgdajge)b%hgsr H p%g noReS ¥ E) cﬂnOt er

- residue in'a human anti-IGF-IR antibody can be preferably replaced w1ﬂ1 another

- amino ac1d res1due from the same suie cham family.

- 20 Amino. acid subsﬁmtmns can be pexformed by mutabenesxs based upon ; moleazlax ‘
modeling as- described by Riechmann; L., et al, Natare 332 (1988) 323-327 and L
-Queen, C et al. Proa Natl. Acad. Sdi. USA 86 (1989) 10029 10033. :

In a preferred embodJment of the mventlon, _the antlbodies accordmuf to the

_ - invention ate further charactenzed by one or more of the charactenshcs selected
25 ... friom the group selected from the binding parameters ka, kd and Kp, binding to the -

' : same epitope to which anﬁbodies 18 and 22 bind, the ICso values for inhibition of
o binding of IGF-I and IGE-TI fo IGF—IR on tumor cells, and the ICso values for-

| 5 inhibition of phosphorylation of IGE-IR upon stimulation of IGE-I in tamor cells.

Inhibition of phosphorylation of IGR-IR leads to the mhlbmon of phosphorylaﬁon
- 30  of downstream elernents such as PKB, the down—reglﬂauon of IGR-IR in tamor -
' cells, and the influence on the threé«dimensioﬁal-gfbwth- of tumor ce]l'_a'_in' vitro.

The antibodies ‘are farther preferably characterized by their pharmacokinetic and

. _phatmééddynamig valaes, and the cioss—rgacﬁvity for other species. :



amno acid residue fromthe sane side chain famly. 20 Am no acid
substitutions can be perfornmed by mutagenesis based upon nol ecul ar

nodel i ng as described by R echmann, L., et al., Nature 332 (1988) 323-327
and Queen, C., et alL, Proc. Natl. Acad. Sci. USA 86 (1989)10029-10033. In
a preferred enbodi nent of the invention, the antibodies according to the
invention are further characterized by one or nore of the characteristics
selected 25 fromthe group selected fromthe binding paraneters ka, kd and
KD, ‘binding to the same epitope to whilgh anti bodies 18 and 22 bind, the

| C50 val ues for inhibition of binding of IG--1 and |G+ H to | GF-1R on-

tunor cells,__and | C50 es. for nhi. hos ti-on of

| GF- 1 R upon 2¢i i 8 e%ﬁc‘ﬁfag{%#‘} |thg r’lmfeﬂh‘fﬁ' ”?b:té‘}gﬁt%fpff‘[{ (bq’P rfolf

phosphor yl attymosine ind EefeidRly dad@EBiphosiherilaivnnmf tironnep am@pﬁéﬁ%ﬁl ation 30 of
downstream el enents such as PKB, the down-regulation of IGF-1R in tunor

cells, and the, |nfluence nth hr ee- di nensi ro f cells in
vitro. The ‘distiHbe éd%f‘&qu ﬁ@rmﬁ?ﬁo&% eﬁabgﬁg?‘g'g‘f‘%ﬁ%tﬁé% Bétlt eir

phar macol ci I’Iﬁbleﬁll&fh@m tp_hﬁ)r rdie adfinaminorsy alguespgrafitbrbdre cr oss-reactivity for
ot her. species. 15- The antibodies according to the invention inhibit

I GF-1 R phosphoryl ation of _ tyrasine and, preferabl oP hos horyl ation
of tyrdsine Ths amtispdipy agrordipgdp the InveREOR, EBJE)BH'EEE i‘fc@B%ﬁHF%éﬂ}e{% i nvention

pr ef er abl y d@wﬂﬂﬁﬁlth@bﬁcdlhﬁdﬂ&nkrlﬁmmnohmsmyhm@laspmlﬂfanmotféGFéRand in .
tunors Xeno eﬁff J B 5$3.cdsy] e antibodies according to the invention
i nhi bit pref TR y’?‘f et‘@ﬁree ds sional growth.of tunor cells in‘'a colony
formation assay as well as proliferation of IGF-IR expressing cells (e.g.

NI H 3T3 cel I'sfe an%dﬁ@fabd@@cﬂhg% aﬁcmdmg frefetbly énwentohihit bindingrefol y do not:

hi-bi t Dbi ndi tit
aSsay on | oA Pl rolyb g Al EEERRAn el o Mﬁ%ﬁ“ﬁi ant | body

over e
in a clihcenw‘arqmm&mgm% e}aﬂﬁh@f?%ﬁtaicﬁé‘éﬁn%ﬁ%b‘tf&%?ﬁ‘i o' the E
i nventi on, are. pr ef'erably produced by reconbi nant means.  Such nethods, are

~wi dely kno n e.state .of .t .art and COQ G ion in
- pr okar yot | ﬁﬂlg? 35pToed t%;}i' InygnfiRn grs ;:E@fa %eP ?%‘ﬁ%%ﬂgnaé t%?]tz .
ant i body pol ylpretptﬁhztémethmh waéﬂfkﬁwmﬁhﬁﬁﬁfﬁéﬁ@@éﬂéﬁ%mé’ﬁ?@eal ly

acceptabl e “expression in prokaryotic and.eukaryotic cells with subsequent isolation of the
' _ antibody polypeptide and usually purification to a pharmaceutically. acceptable o
15 purity. For the protein expression, nucleic aads encoding light and heavy chains or
o ﬁ:agments thereof are inserted into expression vectors by standard’ mei:hods
-Bxpression is performed in appropriate prokaryotic or eukaryotic host cells like
GHO 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 lysis).

b ..'20 ) " . Recombinant production of antibodies is 'We]lfl_(i_ldv'\rn in thtjé-st_éte of the art and
. described, for example, in the review atticles of Makndes, $.C., Protein Expr. Purif.
" 17 (1999) 183-202; Geisse, ., et- al, Protein Expr. Purif § (1996) 271-282%
Kaufman, RJ, Mol. Biotechnol. 16 (2000) 151-161; Wemer, RG. Drug Res. 48
_(1998) &70-880. : -

25 . The an’ubodléé may be_present whole cells,” in ‘a cell lysate, or in a partially
o purified: or substauﬁa]ly pure form. Punﬁcatlon is performed in order to eliminate
other cellular components or other contammants, e.g. other cellular nudleic acids
~ or proteins, by standard techmiques, including alkaline/SD$ treatment, CsCl
. banding, colummn chromatography, agarose gel electrophoresis, and_'othersrwell _



15 purity. For the protein expression, nucleic acids encoding |ight and
heavy chains or fragnents thereof are inserted into expression vectors by
standard nethods. Expression is perforned 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
fromthe cells (supernatant or-cells after Iysis). 20 Reconbi nant
production of antibodies is well-known in the state of the art and
described, for exanple, in the review értlcles of Mal aides, S.C., Protein
Expr.'Purff 17 (1999) 183-202; Ceisse, S., et al., Protein Expr. Puri 8

0 g o RSyl P, B L SRIDOLc A ARG R Perrer

whol e cel I s, GIQ@@‘@@W&%W@YI@WW% Pawtliogk (1987)pur i f | ed or subst antially
pure form Purification is perfornmed in order to elimnate. other cellular

conmponents of ot her ant s her I Ie ds or
pr ot ei ns, {9’@5?5%8&? glg ‘é%ﬁ aﬁggeﬁygangaﬁ?ﬁs’g‘re%a% aﬁe?%b%% eﬁr(rgr%nt CsCl
bandi ng, col (ARA0)C Mo Akt ot dptrps, labfar dsd. dhvted. dieangphbe®ils, 265Ad0-ot hers
well --5- - Trmgientexpression lg-éeslﬁm% i 81 barRhtr, o6t z&‘uﬂﬁaehﬂdf Res.8p at, ed.

ot er oci onoe CORBLPA dERS S %@8@@%%&&% Rl PRI S oY,
e.g., BarnesNatl Adad. &i. i, 86(151989() S83md835y Fad, P 2000 ProroMat.28:adafell . Bar nes;

LML et at uBhaisabey BhRens; 43 ig0RMmATL 274 1 iBxKRMaRbeNr eSS on 1S
descrlbed by .

B roc . et at, . Nu 02) E9.
~Cloni ng of vQPg%)bV 87(?0%@‘1 F?E‘e‘i’i W&ﬁlwyﬁqﬂa@ﬁ% 293? (E?[q} YPr oc. R
Nat L At®& Scbehlddga, B6J.,(b88His@883; Bg 3 ;CyBardhanlogP3) (wQ}aVLSPraud b)‘rNat | . Acad.

~Sci .~ USA 898&3%9&%&4}3%%%01”%% Das fardieysyotige. €t at, J. I mmunol

Met hods 204 (199 A preferred tranS| ent’ expressi on system (HEK
293) i's described by 10 Schl aeger, E: J., and Christensen, K., in
~ Cytot echnol ofe 36nttd 98@)endki 183 aansuibaysle ﬁcl;:lrdegmtqs, Er-eiamPhe,mn.&ludé rrunol

Vet hods 194 ggn%? b 10, 2GR [OlneABHUBRESS bR il Labl e for

- pr okar yot es ronoter, optiaqnal oper at or
_sequernce, qt{io@éﬁ‘r@ B‘iﬂﬂﬂilﬁ%“ﬁg?"c E‘omOtEErk%h?’i‘ﬁq ca"éeﬂ’cr?dﬁ?%a’”r?ﬁom to.
utili-zes pr Ol’rﬁgﬁias_,. enhancers and poI yadenyl ation- -

" Nudeic acid is "operably linked" when it is placed into a functional relationship
o Wlth another. nudleic ‘acid sequence. For example, DNA for a presequence or
* secretory leader is operably linked to DNA for a polypepude fitis expressed asa
L preprotein that participates in-the secretton of the polypeptide; a promoter or
20 enbancer is operably linked to a codmg sequence if it affects the transcmptlon ofthe
- sequence., or a ribosome binding site is operably linked to a codmg sequence f it is - 7
. positioned so as to facilitate translation. Generally, " operably linked" means that the
DNA sequences being linked are contignous, and, in the case of a Seci‘etoi'y Jeader,
_  contiguous and in reading frame. However, enhancers. do not have to be -
.0 25 contiguous. Lmklng is accomplished by ligation at converient restnctmn sites. If
‘ . such sites do not exist, the syathetic ohgonucieotlde adaptors or linkers are used in
accordance with conventional practice.

" “The monodonal antibodies are smtabl}r separated from the culture medium by
_ . conventional immunoglobulin purification procedures such’ as, for’ example, ‘
30 protein A-Sepharose, hydroxylapatite chroimatography, gel electrophoresis, dialysis,
- or affinity ‘chromatography. DNA and RNA. encoding the monodlonal antibodies is
-~ readily isolated and sequenced using conventional procedures. The hybridoma cells



15 signals Nucleic acid is "operably |linked" when it is placed into a
functional relationship wth another nudeic acid sequence. For exanple,
DNA for a presequence or secretory leader is operably linked to DNA for a
pol ypeptide if it is expressed as a preprotein that participates in the
secretion of the polypeptide; a pronoter or 20 enhancer is operably |inked
to a coding sequence if it affects the transcription of the sequence; or a
ri bosome binding site is operably linked to a coding sequence if it is
positioned so as to facilitate translafi-on. Generally, "operably |inked"
nmeans that the DNA sequences being |inked are contiguous, and, in the case

of a secretory | eader n 0 din r wever, enhancers
do not have o (s %W‘feg‘lﬁfglél @“‘ﬁﬁ%éﬁ%@”&%&%ﬁ“@%ﬁ% t ion at -
convenient r asétdddticorrpessimsyeciofs, @mmfsﬂlee@ad@@ﬂdtm@(h@t CB]@ Iﬁ‘é: nt hetic

ol i gonucl eot e agkapLRS @H@f c!allsmﬁ?rnﬁ RS YSRGhat 50 IQEQQEQ&EQ roidda

conventi onal practlc ocl onal ant i bodi tab par at ed
fromthe cul iFPEReEl “Eiﬁﬂl?ﬂj’ e“’cotﬂv‘g?ﬁ’f] Isy?t??‘r’ﬁ‘fni} F%B t) "Pé(?ﬁ?ﬁl on

procedus es sumibodis id the hestedtipl e, 30 protein A—Sepharose hydr oxyl apatite
chromat ogr aphy, gel electrophoresis, dialysis, or affinity chromatography.
DNA and RNA encodi ng the nonoc] onal ntlbo%ﬁ r.eadi | |so ted and
sequenced usPREER ﬁﬂPﬁﬁélwﬁWﬁﬁe@h gihﬁﬁwfﬁﬁnﬂﬁ %#??E - can
serve as a sﬂuﬁmﬁaﬁgg@ﬁqhuDN&u&mﬁdRNﬁngﬁnmmthsaﬂdkéﬁlﬁﬂh@rbwngak be

inserted ‘i nt ?%Eie§8! Dy Eff? r t host
cel I's such a%m qn¢¥§%L8 éé?aﬁgiEﬁﬁiE%ﬁﬂgiﬁpgkt Hﬂ%#)not
otherwi se pr &hgeec8 | aAsHEGEd W%l?ﬁ%?%@# ﬂFme ﬁ&ﬁ% % of
reconbippant ubseskeided tibody Hegiceaisia fk okt Ig@lxkaypeﬁmch egﬂi@pesequence

vari ants of hunan HadkG! @ppropriate
‘nucl eoti-de ¢ a%il Ib'igﬁtoI§ %§§ f%ﬁ%ogkﬁD&;agg%%%ﬂg%g%iﬁg) g%&n h%5|s Such.
__nDdIflcatI0n§mb fy dacisste Biepadficatiohever, only in a very linited range,

. e.g. -as described above. For exanple the modi fi cati ons do not alter the 10

‘abovenenti on an |bod charact Sti d epitope .
'blndlng butiﬁﬁ E u?ﬁo véﬁé %ﬁé§§$§ﬁ%g€§§8hﬂ§%t E%%?%%?pproteln o
:.-”.st abi'l ty or. &fl‘@réGF1I a@’@quﬁé]%mﬂiif e edhsiiggfeds generally with serizie, 0 improve the a

15 - ‘oxidative stability of the molecule and prevent aberrant crosshnk:lng Conversely,
' cysteine bond(s) may be added to the antibody to improve its stability (particulasly
a where the antibody is an ﬁnﬁbody &agment such as an Fv f:agment). :

_ Another type of amino acid variant of the antibody alters the ongmal clycosylahon
. E pattern of the anﬁbody By altering is meant. deletmg one or more carbohydrate
T20 moieties found in the antfbody and/or adding one or more. glycosylation sites that
. are not preserit in the antibody. Glycosylation.of antibodies is typically N-finked. N- ,
. linked refers to the attachment of the carbohydrate moiety to the side-chain of an
e asparagme residue. The tnpeptide seqiiences asparagine-X-serine and’ asparagme—
LR | X threonine, where X is any amino acid except pro]me, are the recognition
25 - .. sequences for enzymatic attachment of the «carbohydrate moiety to the asparagine-
- ' sidé chain. Thus, the presence of either of. thesé tnpeptlde sequences in a
polypeptide creates a potential glycosylatmn 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—descnbed tnpepnde sequences {for-
30  N-linked glycosylation sites).

l Nuclexc ac1d molecules encoding amino acid sequence variants- of a:m:LwIGF—IR
. ant{bod}r are prepared b}r a vaziety of methods lmow:a in the art. These methods



Any cysteine residue not involved in maintaining the proper conformation of
the anti-IG--IR antibody al so maybe substituted, generally with serine,.to
i nprove the 15. oxidative stability of the nolecule and prevent aberrant
crosslinking_ Conversely, cysteine bond(s) may be added to the antibody to
improve its stability (particularly where the antibody is an anti body
fragnment .such as an Fv fragnent). . Another type of am no acid variant of
the antibody alters the original glycosylation pattern of the antibody. By
altering is neant deleting one or norédcarbohydrate 20 noieties found in
the antibody, and/or adding one or nore glycosylation sites that are not
present in the antibody. Glycos | at | Qn f antibodies is.t caIIyN—I i nked.
N- |inked réndede pat prgencitlpaitdnioniso D?:&H’&Bﬁ%oﬁ"&fcg (?ﬁ) 5% 8" t he si de
chain of an naaﬁggr a@ﬁ&rij:lgSIﬁhiﬁo té tséqqaeqsmt i deiaseg uen cpsparation by

aspar agi ne- X911 e And. AT A1 RL a4 EOA AL, WS SuighesAiadi N0 2Ci d
except proli Hg e reco |on % sequences for enzymatic ttachrrent
of the-car b@hgsg‘i%mtﬂgﬁm@ﬁw tag %aﬁ@f%ﬁ%ﬁf el FHE0t §F P RRRFIATY e © ‘
presenge of igRintAekd efsi-itRsRadtitopept i de sequences in a pol ypepti de creates
a potential glycosylation site. Addition of glycosylation sites to the
antibody is conveniently acconplished by altering the am no agi sequence
such that i tTheomtvaittion elie pertainsr to SRmURecRiREs FOEUFREJhE F‘H@’ﬁ Yde

sequences (faeeora& b | iRk efbedioC QoMfupitbd koS iat @btodiclagém andhd am)hecul es
encodi ng.am no a d sequence .variants of ant.i GF t e € pr epar ed
by ‘a variet &é‘f‘iﬁ f&BioPR € (?Fré B T R ncafl fo %H ‘{_?LPQ I ncfude, but -

are not |i mﬁleghl,t[dantlusabmual@nglﬁrmﬂm@ﬁj eog,ofu?aé@aﬁm ipgtepeca8e? of

- nat ur alol Y 0GGEIERG-YioRe r‘éa%ﬁ&léﬁ&@ﬁc adrit. &@éﬁﬂﬁhahag@aaﬁnnby
. ollgonudeotlcgﬁgf |atedé’r S|?e l;d

‘and - cassett ugt ah?wé

- versi.on of ﬁdkﬂmmmweﬂeramﬁwhlt@ﬂl’fﬁ I&ﬁimbdydlﬁhﬁ@mm/@ﬂq @ﬁﬂlﬁpé‘@gpertal ns
to mmnocorucﬁgétfﬁ CRUPE SipRthelib &oRR! Ieﬁﬂgﬁn A BGRRI @f.r&ﬁ P@uadﬁﬁoma@ventl on
-.’conjugated to otoxic, a enttaguch ag a' mot h '%aﬁ‘%&ﬂ% t oxi n’
“(eg.. an er?f?‘%%‘i‘?sé)alrlmi’fna%t‘i el Poa

ori gi 5 or f flegriesfosiit profebnf Yiandrin @mtga%tBhY@th @mpeaﬂélﬂotemé (féP badio
..conj-ugate) - Op AP PLAAPUE- 9] nRnforhiel Cit-enAORIMDLIBE CRtksin I&0kH)] sdpaofdie

‘generation

i eneS|s
“\ZP&% Ca]%yPor . non vari ant

Pt g

or ani mal--

‘officinalis inhibitor, geloum, m1togeﬂm restrictocin, phenomyan, encm}rcm and

. 'the tricothecenes,

. : .:"Conjugates-" of the antibody ‘and cjtotoxic agent are made using a vatiety of
/20" bifanctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol)
IR 'proplonate (SPDP), mmothlolane (IT), bifunctional derivatives of imidoesters;
" {such as dimethyl adipimidate HCL), active esters (such as disuccimimidpl -~ =
, ) ‘.suberate), aldehydes (such as glutaraldehyde) bis-azido compounds (such as bis_ . Ll
, "‘ - o{p- azldobenzoyl) hexanediamine), bis-diazoniam derivatives (such as bls—(p—'
‘25 . diazoniumbenzojl)-ethylenediatnine), diisocyanates (such as tolyene: 2,6~
- diisocyanate), and bis-active fluorine: compounds (such ‘as 1, 5- difivoro-2,4- - -
- . dinitrobenzene). For exa.mple, a ricin immugotoxin can be prepared as. descnbed me
. Vitetta, BS., et al, Science 238" (1987) 1098-1104). Carbon- 14-labeled 1-
_ o 1soth10cyanatobenzyi— —meﬂlyldlethylene triaminepentaacetic acid (MX- DTPA) is
. 30 C . an éxemplary chelating agent for con]ugaton of radmnucleottde to the antibody.
. See WO O94/11026.

" Ariother .type of covalent modification involves chemically or enzymaticaﬂjr 7
) couplm*T Gljrcomdes to the anubody These procedures are advantageous n ﬂlat they



of such i munoconj ugates have been described above Enzymatically active
toxins and fragnments thereof which can be used include diphtheria A chain,
nonbi nding active fragnments of diphtheria toxin, exotoxin A chain (from
Pseudononas aeruginosa), ricin A chain, abrin A chai-n, nodeccin A chain,
al pha-sarcin, 15 Aleuritesfordii proteins, dianthin :proteins, Phytolaca
anericana proteins (PAPI, PAPII, and PAP-S), nonordica charantia

i nhibitor, curcin, crotin, sapaonaria_ _officinalis inhibitor, gelonin,
nttogellln restrictocin, phenonycin;®nomycin and the tricothecenes.

Conj ugat es of the antibody and cytotoxic agent are made using a variety of

20 bi functional protein e s.uc thth i 1
N-succi ni i @il 208 rE?“{fy?IiOg t@’ % Hb pl;ﬂopna 5 asqigﬁtsggb?nol ane (1T),
t

bi f unct i onalcagidilinea forvigs ooD-lumked(éFt) O @§IEF‘<§1HJD§SOTH @BPPT mi dat e
HCL), active ecjgtﬂ@ &rggzjagagaﬁe ﬁa&a%rtmxgwm a@utmatne) (b)dtedenhagls (such as
gl ut ar al dehy e | § ound g }@ch As thxhé d (e ng%%gyl )
hexanedi am riyupsHic PP §° 54900 %?

di’ azon|5unberkzlm/£5)ﬂ13§etbyb@nﬁdﬂmdommec)rhYdmxs:E@ka@aét ﬁﬂ%ﬁfc’ﬁﬂ s YBP§ene 2, 6

di i socyanat e an 0 AR UA g ( SdChmiais group of

-1, 5-difl uoroa% fd i nly? a%%%aelh\zltgmgi:’ I@%?ﬁtp%@g@ﬁ%ﬂn i) ég&l n can be
prepared as g}@tsmebﬁhesr‘?ﬁmﬂ\ﬂdﬁéﬁ C@eém o ence@g]gy?i

- 1098-1104)". {Weisha[T:C.J4; CRO ehieRet.-Biadied. (1981) 259-306. S
i sothiocl'anatobenzyl-3-methYl diethYlene triani nepent aacetic (IVD(— DTPA ) IS

30 an exenplary chel ating chel ating agent for_ conj.ugat] f
radi'onucl| eot Retmovab théﬂ)am%wﬂeség’l%ﬁ@rﬁ‘ﬁlﬁfﬁ]zéHgAngt ﬁef ’r‘fmfpe of
‘coval ey modidch&ahished dhemﬁﬂaﬂyesarchﬁmnm&taﬂy Ehemeiedy deglycosiatipn waWHSi ng -

gl yeosides to the ag I ba SRR QS dmnt hat they
-19- do not PREQUFFE %ﬁo g% on g’%&h%%ﬁg&l% n

&g%lnaclgjﬂmtceIa]!l hat has
gl ycosyl at i onqmvkpammpwnés%ﬁm?@leﬁ GroeoeyPat endi ng .on
- the coupli nga@é{eth Us@the i@ QUganfighcavayie at Nackpdaligopajoch r‘ghlﬁl ne and
~histidine, e HE?I Wi ¥ s@sl@UES . such as.
“ those of cysP%Y’ﬂ%%‘( )a‘i{’?%e)é{aﬁtgio de%% s&lﬁ@@nﬁgg (g EEQA%‘C ts{&n ne,
~ threonitdie, orndjddoRFprati B P@)Bial?]%}’ﬁa?ﬁgél?gg and fx fose of -
) phenyl al an| ”@mal BioRBdh 118 Q1981 Y PI-05h Anzymutic(depvagh of ambokydgptompieses
' on antibodies can be achieved by the use of 2. variety of endo- and exo- glycostdase.s |
as described by Thotakura, N.R., and Bahi, OP Meth. Enzymol: 138{(1987) 350-

359,

20 - ..'Anoﬂnf:r type of covalen:t modification of the ant:body compn,ses lmlcu:\g the |

- a.nttbodyto one of a variety of nonproteinaceous polymers, eg., polyethylene glycol, -~

B .polypropylenc glycol or polyoxyra]kyienes in the manner set forth in.US Patent -
o Nos 4,640, 835 4, 496 689; 4, 301 144 4,670 417 4 791,192 or 4,179,337.

o ‘In yet anoﬂler aspect, the mventton provldes 1solated B-cells from a transgemc mon- . - .
25 human ammal eg. a transgenic mouse, which express the human apti IGE-IR- L

» -antibod1es according to the mVentton Prefexabl}r, the isolated B cells are obtained

_from a  transgenic non-human ammal eg., a fransgenic mouse, wftuch has been -

immunized with 2 punﬁed or ennched preparation of IGF-IR antigen and/or cells . -

éxpressing IGE-IR. Preferably, the {ransgenic non—human animal, e.g. 2 transgemc
- 30  mouse, has a genome COmpIising 2 hyman heavy chain transgene and a human
light chain transgene encoding all or a portion of an antibody of the invention. The
' ‘isolated B-cells are then Jmmortahzed 0 provide a source (e.g. a hybridoma) of

. human anti-IGE-IR antibodies. Accordingly, the present invention also providesa :



gl utam ne. These nethods are described in WO 87/05330, and in Aplin, J.D.
and Wiston, J.C. Jr., CRC Crit. Rev. Biochem (1981) 259-306. Renoval of
any carbohydrate noieties present on the anti body may be 10 acconpli shed
chemcally or enzymatically. Chem cal deglycosylation requires exposure of
the anti body to the conpound trifluoromethanesul fonic acid, or an

equi val ent conpound. This treatnment results in the cleavage of nost or all
sugars except the |linking sugar (N-acetyl gl ucosani ne or

N-acet yl gal act osanmi ne), while |eavinglthe antibody intact Chenical

degl ycosyl ation is described by Sojahr H T., 15 and Bahl, O P Arch.

' 5:82E221'53§H%¥ 22%@%%%2? d% gﬂ?ﬁ %%gg%gbmggb@ar% %dH%aPe noletles

on antlbod|onmﬁ&mlbecmehnémédxby1hhbﬂu§bn@hndu¢an1ﬁﬂﬁléﬁm@ﬁﬂéﬁnemd exo-
gl ycosi dase e ura, 6Bqﬁ{,m Q Renoddet h. '
azl%gg) ﬁé@ggﬁggg z hot @kura crlNsd2nic adks Reno

Enzynol :

Anot.her ty f co e |f|cat|on of
the anti bodym%’Bﬁff#lS @ §umpp hefp %éf“’é%ﬁ“ietf&gf ‘?‘Bn%@tﬁfcgﬂ”ﬁf‘

nonpr otei nacaesdng il otrostioredf an aptibydytdfyheineengioyciobed to po iryuppﬁoybté ne gl ycol ,
or pol yoxyal kyl enes, in the manner set forth in US Patent Nos. 4, 640, 835;

~ 4,496, 689; Zf 01, 144 4,670,417, 4,791,192 or 4,179,337.: In yet anot her

aspect, the invention provides isolated B-cells froma transgenic non- 25
human anlnannﬁlpaﬁaﬂar@hﬁ&iﬂﬁﬂwtﬁmu&mgmmbu&hlexpnesmnmhs:hunwgmantl | GF- IR

~anti bodi es accor the sﬁ%ﬁﬁa% a0 cells are
obt ai ned fro %??g%s gﬁ?? noﬁgﬁ%hgn ani m Uﬁ% t%gﬁ£§hﬁﬁg_nouse

whi ch has® béghtChammsmeaﬁO@HJ%a@ﬂﬁamPP%@ﬁnéﬁF‘i’Wé f | GF- 1R

. anti gegy and/tpisgatd ﬁon—ﬁi&ﬁﬁx@&&kﬁ@ chisfbel RomBnieéde mathl & putifiel br ams@edu c : '

- non- human ani_ ma eni ¢ u n LSing a
human heavy Eﬁﬁ?ﬂm¥%§%£€F (Hggﬁgg é%ﬁﬁgﬂﬁggﬁgg?g%%%%ﬁgn%hcodlng al |

or a porti orﬁ@g@mmhmwa@mak Iqé The\FEARESeaIr. mae is caneblef BEPBSEE| | s are
then i mor t abiz @deypes d¥heMial eachoSOr] 68K i to BGIRNEDT | dorra) of - human

anti-I-G--IR antlbodles Accordingly, the present .invention also provides a

- 20- hybrldona capabl e of produci ng human nonocl onal antlbodles accordi ng

to.the i nvePteloman momrrboneldnslipdierreconding thyhe indenven icare PupredugdBycel |
obt-ai ngd" f I GfRni}ih AASGERESI R RURD aRiALRd. g Lirgusgeric LoARS gerthbg anDuse
having a gengeggme comprising a human heavy chain ﬁansgene and ‘a human light chain
~ transgene encoding all or a portion of an antibody of the 3 mventlon, with a purified
“or ennched prepardtion of IGE-IR antigen and/or cells expressmg IGF-IR. B cells .
"+(e.g. splenic B cells) of the animal are then obtained and fused with m}reloma cells
-~ .20 . to form immortal, hybridoma ce]ls that secrete hmnan monoclonal antlbodles :

o against IGRIR.

| In a preferred embodlment, human monoclonal anﬁbodles d1rected agamst IGF-IR .
" can be generated using transgenic mice carrying parts of the human 1mmune
. systém ather than-the mouse systern. These transgenic aice, referred to herein as
25 --‘"Hul\/_[Ab“ mice, contain a human immunoglobulin gene minilocus that encodes
| unrearranged human nnmunoalobuhn genes which include the heavy (pand ) and‘ ‘
¥ light chain (constant reglon genes), tovether with- targeted mutations that
' inactivate the endogenous p and ¥ chain loci (Lonberg, N., et al., Nature 368 {1994) .
- _- 856- 859). Accordmfﬂ.y, the mice. ex}ﬁblt reduced ex;pressmn 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
' tuman 1¢G monoclonal antibodies (Lonberg, N., et al;, Nature 368 (1954) 856-859; -
i rewewed in Lonberg, N., Handbook of Eacpenmental Pharmacology 113 (1994) 49-



gg conprising a human heavy chain transgene and a human |ight chain
transgene 5 encoding all or a portion of an antibody of the invention,

fused to an immortalized cell. In a particular enbodi nent, the transgenic
non- human animal is a transgenic nouse having a genone conprising a human
heavy chain transgene and a human |ight chain transgene encoding all or a

portion of an anti body of the invention. The 10 transgeni ¢ non- human ani nmal
can be immuni zed with a purified or enriched preparation of I1G-IR antigen
andl or cells expressing IG-1R Preferéﬂiy, the transgenic non- human
animal, e.g. the transgenic nouse, is capable of producing 1gd isotypes

of hurmen TONGEL 998he ANkl BOREES,AA D! FrichR RN EnFERAs MAGFLADS|andnt | DO e

according to be’pro

i ransgeni c
non- hunman anﬁﬁndm&@gm(hlpﬁ@ﬁ&g@m%mwsém‘im\% r?&2 g%é‘?’ér%g):a%rl sing a
human heavy ¢ hratibk AASGEVIRD afilde ds hissaibed iigliaylohal.n et akahsdeineiddicodi ng al

L k)

prepar ation en an ress llI's (e.q.

spl eni c5B ceﬁwéﬁﬂbﬂhmﬁehéﬁiﬁﬂlIﬁpébﬁﬂeﬁﬂﬁ%ﬁﬁl 0 8%9§§@h W%%ﬁmﬁyelo
Ce|t ! E 50 to frgt Md MMREGLA Gedddilrd aenfy aglizs; Chat J. Sﬁ&tﬁmmm(Mﬁlocl olnal
ant i bodi es pr ef er égﬂggﬂ ona
anti bodi es’ di gﬂé?ﬁhbﬁégéﬂgieﬁ e]'rlﬁzd(}bgB enerat éd us] }ﬂQ&%P sgeni c
‘mice carryi ndiapmet $6&f (186 R nimh@r > syt dpandResker of hFaWeFWén use '
e A PuELERISBEPL (M- ‘@ngﬁﬁ@‘ﬁf‘f’ B o gse rt oy anged
- huiman |Hnunogggﬁﬁ&| 6%#@ ?%ﬁnfﬁ% e(%ea %%T%9§§%§m%ﬂﬁe@ K Iight
chai.n’'(const anﬂLoﬂgarg;m gened) Acztdeéet'?ﬁé(l‘-*%& $36-36r @t@é]ﬁ%aﬁ%ﬁgatt hat
--..gggct'l\égz)e ”Sbg%t@ 59) ‘9§6 %51@51 &h&?ﬂt&ﬂ&%ﬂof{vﬁﬂhﬁf@lﬂdﬂywcﬁ@@t@d Naturf
‘ or i.n ssion o
nmouse IgNIorbRreegﬁﬂﬁﬁﬂ ‘%ﬁﬁgﬁngmFﬁﬁgﬁﬁ¥§F gsﬂyﬁﬁh?ﬁgg%%ed human
heavy and |i ghi25ab@i 5,633 Mns@é%i?e@ﬂurﬁj&if@@%lfa@é,ﬂéw ESALAL: aRd74 8 ht i c

mutatiog to. ’ ho.afic 88754684 WEBB4b SHESTNO Oh/amet WOz eekses
(Lonbeﬁg N. QﬁﬁgsﬁfGSFWﬁ%argf 368 (1994) 856-859; - reviewed in Lonberg N.,
- Handbook of E%Bé’?@r?%’r‘??’%ﬁi Phar necol ogy 113 (1994) 49 -21-- -

' To generate fully human monoclonal antibodies to IGF-ER HuMAb mice can be
;-1mmumzed with'a purified or entiched preparation of IGE IR antlcren and/or cells
: . éxpressing IGE-IR in accordance with the general 1 method, as described by Lomberg,
20 N, et al, Nature 368 (1994) 856-859%; Bishwild, DM, et al, Nat. Biotechnol: 14
' (1996) 845-851 and WO 98/24884. Preferably, the mice will be 6-16 weeks of age
. apon the first mmumzaﬂon For example, a punﬁed or entiched preparation of
‘soluble IGE-IR antigen (e g. purified from. 1GP- -IR-expressing cells).can be used to.

_ L ,mm:lumze the- HuMAb mice intraperitoneally.” In the event that mmunizations.' _
25 using a pur:.ﬁed or enriched prepaxatlon of IGF-]_R antlgen do not result in -
. anitibodies, mice can also be immumnized. vnth cells expressing IGEIR, eg., a tumor

~cell line, to promote immune responses - Cumulative experience with various
" antigens has shown that the HuMADb fransgenic mice respond best when initially
_ immunized szra.l:)ﬁr:xtr:)xzuaall}r (ip.) with antigen in complete Freunds adjuvant,
30 followed by every other week i.p. 1mmumzatmns (for example; up to a total of 6)
' with antigen in mcomplete Freund's - ad]uvant. 'I‘he immune response can be
monitored over the course of the immunization protocol with plasma samples
o being obtained by retroorbital bleeds. The plasma can be screened by ELISA , and
E mice with sufficient titers of anti-IGE-IR human immunoglobulin can be used for -
. 35 . immortalization of corresponding B cells. Mice can be boosted mtravenously with



101; Lonberg, N., and Huszar, D., Intern. Rev. |InmmunoL 25 (1995) 65-93; and
Harding, F., and Lonberg, N., Ann.. N Acad. Sci 764 (1995) 536-546). The
preparation of HUMAb mce is described in Taylor, L., et at, Nucleic Acids
Research 20 (1992) 6287-6295; Chen, J., et at, International |munology 5
(1993) 5 647-656; Tuaillon, N, et al., Proc. NatL Acad. Sci USA 90 (1993)
3720-3724; Choi, T.K., et al., Nature Cenetics 4 (1993) 117-123; Chen, J.,
et aL, EMBO J. 12 (1993) 821-830; Tuaillon, N., et.alL, Imunol. 152 (1994)
2912-2920; Lonberg, N., et al., } Natdfe 368 (1994) 856-859; Lonberg, N.,
Handbook of Experi nental Pharnacology 113 (1994) 49-101; Taylor, L., et

al . , I'nt I munoL 9 579 10 Lonb d Hus | nt ern.
Rev. | nmunol®P¥&° 31’@@%?’ é%e ?thg%eef‘oaﬁgﬁ] nlrgl) N. . Acad.
Sci 764 (1995@%@1&11@4363 f@oghmnedch@mmerneﬁdtobmaerforme S?EWF\]GEICE4 (1996)
845 851, 1 Ny ARS8 fod chObuipll Ok ALpliet @Rl of EREBANALI ity | of er ence
in their enti r%% Sgﬁg urther Pat ent s. 5,545,806; 5, 569, 825;

5, 625, 126; /954 HEolbdragisgan Be yamuntesd. 5 661 016: 5. 814, 318;

5, 874, 299; 15 5 545, 807; 5, 770, 429; WD 98/ 24884 WD 94/ 25585; V\D 93/ 1227;

VO 92/ 22645; %gug{(,&@%lm I&%ﬁeﬁrﬁk&e& kﬁdogedaugrﬁglt NERRRCH
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enri ched prefafa ﬁsdjr?s‘?}‘ﬁ:'edr@q Cgﬁt Fbg‘n %PT@%@?‘%’)V@&}@%E‘TM ?’;‘g ?rR in

~accordance wiittaptidreingthee rcallogertindikaviachaiie gares Kuedichoyibbd i Bxapaplé lztfi N et at,

" Nature 368 ( 5 ; +€, ecaglin o
(1996) 845- é’?? &g%? %E‘g}gsg%%gk?g’r N éhaﬂ t”’m%@ P‘JS% ROl aeks of

age  upon t hBstyilds D-Mpeh ah. At Bigtechpgl E%(é‘??ﬁﬁ)es
~ prepargdion Biavy aﬁutbinegeheaskla:cﬁhédlgérsmaeexglqopwmfazeﬁ from

G- IR—expressi ng cells). can be used to inmmunize the HuUMAb m-ce

braiﬂ}édae%%? hE'WFFched

mtrapentoneallg I n the event that inmunizations. 25 using.a p I’Ifled or

enriched prefas HCobhmige hawgra JRO Harpiiar Botheis erdezsnas lght chefy \8Bbfes, mice |

can al so be kdpedidsz@ecribet n QBHehs .o XPRESEMBY J.GB- (1B93)e82]-8303 4 WHGD cell
1i ne, tO prOGnJDte |rmu e. re gﬁ%ﬂ%ﬁ% ?%'M%ﬁ’e?r%%x&géﬂb%ﬁﬁg%ﬁ e\i flOUS |

anti gens has g 8 eutEHe ransqgefil c ce res

initially |Wﬁurﬁ1@é@41)=n#r1%§5§r bessere deppy fighy: shajy twosgenn (ﬁe‘??s?‘?beéo‘ﬁ‘pl ote .

~ Freundis adj piedtd, 150, fe@lal' , Q0 dRiBecRMEr M @bPR I849eel); kada HOoIAMinzami ons. (f or

r_,exarrpl e, up oag%pgntgaln @s dmm%@d%’ﬁxa&%ﬂ%f%ﬂ)ﬁf/?@ﬁt e Fr eund s adj uvant
S

The imune r

. The mouse lymphocytes can be isolated and fused with a mouse myeloma cell line
" using PEG based on standard protocols to generate hybndomas The resulting
T hybndomas are then screened for the production of antigen-specific antibodies. For
20 example, smgle cell. suspensmns ‘of splenic and lymph node—der.wed Iymphocytﬁ;
" from immunized miice are fused to one-sixth the number of SP 2/0 nonsecreting o
. ‘mouse myeloma cells (ATCC, CRI.. 1581) with 50% PEG Ce]ls are plated at.
| appro:umatel}r 2x10° in flat bottom rmcrouter plate, fo]lowed by about two weeks :
incubation in selective medmm : '

25 Indmdual wells are then screened by ELISA. for human an’a—IGFuIR monodonal‘
- IgM and IgG antibodies. Once extenswe hybridoma growth occurs, medium is
* analyzed, usually after 10-14 days. The antlbody secreting hybndomas are replated, .~ '
.+ screened again, and if still positive for _human IgG, anti-IGF-IR monoclonal
7 antibodies, can be subdoned at least twice by limiting dilution. The stable’
B 30  subclones are then cultured in vitro to produce antibody in tissue culture medinm

for characterization.



nonitored over the course of the imunization protocol with plasm sanples
bei ng obtained by retroorbital bleeds. The plasma can be screened by ELI SA
, .and mce with sufficient titers of anti-IG--I1R human i munogl obulin can
be used for 35 inmortalization of corresponding B cells. Mce can be
boosted intravenously with -22- antigen 3 to 4 days before sacrifice and
renoval of the spleen and | ynph nodes. It is expected that 2-3 fusions for
each -antigen may need to be perforned. Several mce wll be i muni zed f or
each antigen. For exanple, a total of-Z28welve HuMAb mice of the HCo7 and
HCol2 strains can be imunized. 5 The HCo? m ce have a JKD disruption in
their endogenous i ght chain (kappa) @F% SCri. ., et
al ., EMBO J.Bepguse (9B ysequencas 3¢5 resRosiips BY“ EFh Ilﬁlft?oné’n%ogenous
heavy chain gasBe {aexstescrdchbatiivant Enahq)il@ dccofding\® Othe 1adipn By KCo5 human
kappa | i ght Cha{i” EE 50808 {ASresChbffdul ol afilidaciddy toahe al . Nat

Bi ot echnoL 1% uman ain transgene

(as. descrlbedWﬂﬁwUSmPaﬁéﬁﬁw' “ﬁP@W@jﬁﬁgf*hﬁﬁﬁlm@HTEaﬁggéhHg g JKD
di-sr uptg oNn i PietiiQish, enct@gepmé Bygh{i%ebpbIs-{XKappa), P.gends Naaged@scri bed in

Ch ., et th .
engcr)]genouse H%g@ z%%ggﬁnd(% %‘g?gégﬁﬁﬁig) %eg\@sgi;sﬁr(%?)]l@@%% 14461|2£1)
" a '1CCo5 hunamqaébpach ﬁgmﬁwerﬂ;aﬁew&eﬁaﬁs@&ﬁ@ tadne d%%%&’il %‘i%%eﬁhw I'd;

DM, et al . shaNairBE 0braaine Gumat 4AnB&Eten8 daulivds) Thesa geanlidest@iehenan heayy

chain transgg}g}iﬁdﬁéI 59 %15%3 bed %b?%xséegplsg%uﬁgn% bggu%lél%%&lfbot Q&ﬁ]dgouse

| ynphocyt es a nouse myel oana i ne usi Hg.

' PEG basd’ onc@nplﬁalarraebepbbdmﬂ%e s@cgéfh@haffe oFgeft PR JoiiRg ti ng
“hybri donmas apg LhGeRDE! €aRaEhe ek E}@an]@és&ﬁﬂ@lsb@ﬁff@fﬁoaﬂthegﬁdpieﬁm@fﬁi c
anti bodi es | | 0 I gad | ynph
~ node-der ved&%‘ﬁﬁ’&’fﬁ%@dﬁryﬁﬁ% ea]ﬁti%?ei “m ce%gl?le&?ﬂgggﬁ%gotﬁ%{r(]agmm xth the -
- nunber of SPr&ldh nonsecreting nouse nyeloma cells (ATCC, CRL 1581). with
- 50% PEG Cells are pI ated at approxi mately 2 x 105 in flat bottom

i litel te,. . t
o (S5 Phk G St B 2fadERa s kR R S R et | ve
.anti <1 G- R g to HEF-IR, Ivgivrebm aeid galypaptidbindiibits fhe@f@é“%@@@ﬁé@%‘émf’ybrl dorra
gr owt h--occur ﬁmﬁ@ﬁ'mrﬂaﬂe&ed from the group consm‘o_ng of '

a) an antibody heavy"chm comprising as CDRs CDR1 (aa 31-35), CDR2 (aa 50-
© . 66)and CDR3 (aa 99-107) of SBQID NO:1 or3; B
e 'b) s antibody light chain comprising as CDRs CDRI (aa 24-34) CDR2 (aa 50-
R _--56)andCDR3(aa89—98)ofSEQIDN020r4. L -

'I'he reconstructed heavy and h,,ht chain vanable regmns are combmed wfdi_ o
o Sequences of promoter, ‘translation ‘initiation, constant reglon, 3" untranslated,_"fﬁ_' ‘
R '.'polyadenylatlon, and . transciiption termination to form expression - vector '
25 - constructs. The hea.vy' and light chain expression constracts can be combmed intoa -«
- single vector,. co-transfected, serially transfected, or separately tran,sfected mto host ) o
“cells which are thf;:n fused to forma smﬁle host cell expressing both chains.

‘ "--.: Acco:rdmgiy, the mventlon prowdes a method for the product[on of a recombmant. B o
" human anﬁbodjr according to the invention; characterized by expressmg 2 nudelc i
30 ac1d encodmcr : :

a) an antlbody heavy cham compnsmg as CDRs CDR1 (aa 31- 35) CDR2 (aa 50— . A-
) 6) and CDRS {aa 99-107) of SEQ ID NO:1 or 3;



‘gene sequencEls ipErndigs

&

anal yzed, usually after 10-14 days. The anti body. secreting hybridomas are
repl ated, screened again, and if still positive for human 1gG anti-IG--IR
nonocl onal anti bodi es, can be subcloned at |east twice by limting
dilution. The stable 30 subclones are then cultured in vitro to produce -
antibody in tissue culture nedium for characterization. 23 Because CDR
sequences are responsible for antibody-antigen interactions, it is

possi bl e to express reconbi nant anti bodi es according to the invention by
constructing expression vectors that -iZ2dcl ude the CDR sequences. according to
the invention onto framework sequences froma different human anti body

3% SN s SeamB gt e b L1 GofeAp; GO Rt Acad.

See. U S. A 86 (ckP8R)IDR2 % 888633 SECHICNOtr@fewor k sequences can be

obtai ned from public DNA databases that include germline human anti body

gene sequences. These, gernline sequences wll differ from mature anti body
ém%%yowmes Hhstuse AR RREDORY 2c5RRIms e e 15¥EB) ed

vari able gengs, thwhiigods &ff KRR b yitf, Drdfeiablyn by gmdittinngolHgicat eiskay

m. | f ' f
et uration, CeL Ok eWASRGSAREGSB I ik, Bsg. A4 ey am Lo agauences o

ry tepertorre ant evenly across
t he varlabléiﬁpégﬁ@ﬁh The invention preferably conprises a nucleic acid

- fragnent encoding a pol ypeptide - 15 binding to IG--IR whereby said

. P?l)?]/qp'?ﬁfai g?o%ighl b tgﬁ'—ssa%hecabond' V& ent I e (|3I1 y%gwdg:a c!)mbgsnﬁog: &R jselected

* CDR1 {aa '31- ﬁ&;ma@ml(aanmmonﬁepnm Paa gtgmi)@lﬁjl%fofséeﬂ}aa NO 1l or
' 20 b)20 56?nt1'ngﬁgdlorlal ahtibsdial Br QEEf'Bﬁ @hflﬂl g%nimaﬂ_lgoﬁ&ﬁ tﬁép&fk)ut tCDR2d h( aa

C and %@RB 0 r onstruct ed ‘heavy
“and |ight ch&'H ﬁ"%ﬁé‘éﬁé %’r?'éwh & %rﬁﬁceuh WitHY sequeﬁges of . pronoter,

- translation initiation, constant region, 3' untranslated, polyadenylation,

anti eav hai n npflang as CDRs

ﬁ”d tr anzclr | Phd-RRCABED BibdRftioh® cffoﬂi@ BNBIRSS bid &ﬁcﬁ@radﬁéaﬁ@z@&tihuct s.. The
eavy and |i

.chain essi on c an _be c i ned i.nt single
~vector, co- trg‘?ﬁlflﬁ?ﬂo&d tﬁ"srg?yf’a‘rel y‘:‘f"?"1 #e‘g@éd"tﬁ r 285 a?’g‘? ewglﬁns ect ed. |gnto

hOSt © " combination- therapy can indude a- composmon of the present. mventlon with at .

15 . least one anti tu.mor agent or other convenﬁonal therapy.
"chemotherapeuﬁc agent” is.a chemical componnd useful in the treatment of

-~ cancer, Bxamples of chemotherapeunc agents incdude Adriamycin, Doxorubicin, 5-

. Pluorouracil, Cytosme arabinoside ("Ara-C"), Cyclophosphamxde, Thiotepa,
s D Taxotere (docetaxel), . Busulﬁm Gemqtabme, Cytoxin, Taxol, Methotiexate;
o ,_'.20" . Cisplatin, Melphalan, Vinblastine, Bleomycm, Etoposide, Ifosfaunde Mltomymnc, B

- ) . Mitoxantrone, Vincreistine, Vinorelbine, Carboplaim Teniposide, Daunom}ran,f_ .

- Carimihonycin, Ammopterm Dacﬁnomyan, M’ltomycms, Esperamicins (see US -
- éPatent No. 4,675 187) Melphalan and other zelated nitrogen mustards. -

o ' ’I‘he term “cytotoxic agent” as used’ herem refers o a substance that. inhibits or -
: '25'__ - prevents the function of cells and/or. causes destruction of cells. The term is
" "< intended fo mc:lude radicactive isotopes, chemotherapeutic agents, and toxins such
as enzymatlcally actlve toxins of bacterial fungal, plant ot animal .origin, ot
- fragments thereof. ;

L The term "prodrug” as used in' this apphcatlon refers to a precursor-or derjvative -
7,30 . form ofa pharmaceuhca}ly active substance that is less cytotoxic to tamox cells
| ‘compared. to the parent drug and is capable of being enzymatically actlvgted or



cells which are then fused to forma single host cell expressing both
chains. Accordingly, the invention provides a nethod for the production of
a reconbinant. human anti body according to the invention, characterized by
expressing a nucleic 30 acid encoding a) an anti body heavy chain
conprising as CDRs CDRl(aa 31-35), CDR2 (aa 50- 66) and CDR3 (aa 99-107) of
SEQID NGO 1 or 3; -24- b) an antibody light chain conprising as CDRs CDRL
(aa 24-34), CDR2 (aa 50 56) and CDR3 (aa 89-98) of SEQID NO 2 or 4. The
invention further conprises the use of2an anti body according to the
invention 5 for the diagnosis of IG-IRin vitro, preferably by an

i nmunol ogi cal assa determ ning the pbinding b n ., Gk- I R. o anpl e and

the anti bodycw@ﬁﬁ%mii‘gﬂﬁdmﬁeﬁ@l"ie EF éﬁ%&&%ﬁﬁ%’? g %gspresent :

i nvention pr %bﬂ@ﬁleﬁapfyﬁbmeﬁdnhtﬂﬂpa&y@rarﬁactlophdl‘lmagcé?ﬁ 5?*2&151%@?@??& on, )

cont ai ni ng ong. .or 0 a n Iﬂmp 061808l 1o aRigk , or the
BRh BePb At Nar Bl oo Ens O i

anti gen bi ndi preseg Cfe)nve o?%g %or mul at ed
toget her wi t DeivopiDiecedDed Divemcberchpiteiay (G PP cettF el
conposi i ons PQésst(l‘ﬂ@SS') NYROpEHu spﬂﬁﬁmvbﬁu@d ifchides bme&tenwt lpgredi feat i on

- therapy, ie. Ined wi.th ot g cgm@knatlon
t herapy can @ﬁef '@‘ﬁngﬂﬁﬁ%§FPlo§& gsgi%mgggéent |nvg glon m‘tghié
| east one antcontaining Bgén’%&or?%’@%‘?ﬂﬂéﬂéiﬁvénﬁ‘lﬁ%ﬁ ti@pR,  ack-modilie
"chenntheranggg&gggqﬁﬁ£ syldt@l Prodh@R] Badctae mgUpddtgs aptionallyt substietedit ment . of
.cancer. chenot h raoeutl en &k@&nd_
Doxor ubi ci n, BREIEAY, qE7 %mn éb E%Dhﬂglﬂggij ﬁg ©
Cyclophﬂsphanmdﬁmmﬂ@pnxbpa Sﬂﬁaxmﬂeﬁeeeﬁé eefjuprovpiding IH%ﬂF%%ﬁhf?tablne
: CB?“ oxin, Ta)é ?Aan ﬂ}!ﬁ%ﬂ@&fe}@ﬁ%@h«e %Q)rﬁa?ﬁl‘: d%}ud\/ﬂéepcﬂlﬁg Axamyfled bﬁsﬁmtm; - t
~ Bl eonyci n, oposi de, sf.am 0 A0, Mg ei sti ne,
Vi nor el bi ne, QﬁﬂﬂibﬂﬁﬁPbﬁ%hﬁﬁﬁPﬁﬁ@f nﬁﬁﬁﬁgnhﬁxlmégg@ﬁbionfgﬁn Ani nopterin
‘Dact i nonyci i, bdlateaint tiried tdEspee d;mthﬁga;(egg@agggfs desgribishabes: ~ 4, 675, 187)
Mel phal an and ot her related nitrogen nustards. The ternfcytotonc agent” as
"used herein.refers to, a substancge_that hi bi t.s gg E{ enit, tghe
function of cbtPSdRRETLrD Eaﬂ§§??ﬂ@#?éﬁn%ﬁ %é&?& eq¥ern?f
©15 - dispersion- medla, maﬁnvs, anubactenal and anttfungal agents, isotomic an
.- absorption delaying agents; and the ‘like that aré physiologically compatible.
) Preferably, the carrier is suitable for mtravenous, intramuscular, subcutaneous,
‘parenteral spmal or epldermal adnnms_tratlon (e.g. by injection or mfusmn)

: A "pharmaceuucally a.cceptable salt" refers to a salb ﬁlat Tetains the desired
20 - "b1olog1cal activity of the antibody a.nd does riot: irpart any undesu-ed toxicolegical
' effects (see eg. Berge, SM., et al, J. Pharm Sc1 66 (1977) 1- 19). Such salts are - .
- induded in the invention. Examples of such- salts include acid addition salts and-
-base addifion salts. Ac1d addfaon salts mclude those: denved from - nontoxic
' ~imorgan1c ac1ds such as hydrochlonc salts '

| 31-25. ‘-A composmon of the present mventlon can- be admmzstered by a vanety of
' methods known in the art. As will be apprecmted by the skilled artisan, the route
- : and/or modé of administration will vary depending upon the desired results.

To ﬁdmmwter a compound of the invention by certain routes of administration, it -
."majr 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 subjectin an appropriate carrier, for example, liposomes, or 2 -
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i ntended to include radi oactive isotopes, chenotherapeutic agents, and
toxins such, as enzymatically active toxins of bacterial fungal, plant or
animal origin, or fragnents thereof The.term "prodrug" as used in this
application refers to a precursor or derivative 30 formof a
pharmaceutical |y active substance that is |less cytotoxic to tunor cells

~conpared to the parent drug and is capable of being enzymatically activated

or -25- converted into the nore active parent form See, e.g., WInman,
"Prodrugs in Cancer Chenotherapy" Bradeghem cal Society Transactions, 14,
pp. 375-382, 615th Meeting [ Belfast (1986), and SteIIa et al., "Prodrugs:
A Chem cal proach to Targeted g,.Deliy ted D’ livery,
éﬁ%?“' %EﬁmYmhﬁ%W*ﬁﬁ?E%EW?mFﬁﬁaﬁé“ S%Pﬁf? Cﬂ@%%? the prodrugs
of this invesittiess. i ncl ude, but are not limted to, phosphate-containing
prodrugs, thiophosphate- containing prodrugs, sulfate- cont ai ni ng prodrugs,
pepti de- contalnlng prodrugs D-am no aci nodl rodr ugs, glycosylated
prodrugs, 1iPhraRacarcAllh EopTRiAle FEITiGht 196 FI?Z b§ﬁ? it efgiuhons —o
phenoxyacetamyé@mﬁ@ﬁh&m&tmgppw@ﬁmﬂgsﬂ&rmﬁahp@ﬂﬂkhyIsqbsmpmuﬁeﬂﬂﬂe
pheny| 8ot Aidgl? oamkal 33;“ GaRrodl UgRe Sel MUGLACKLAST Bt AcheOteBET

5-fl uorouri di'ne Pproc e converted into the re active

cytotoxic f quﬂfﬂﬂgéﬁﬁﬁ stypceriikBpwRitthe dtugs that can be derivati-zed

into a prodrug f.ormfor use in this invention include, ‘but are not limted

to, those ¢ mother apeut | agentss Gr hergLn _
pharnaceutlcaﬂt aé%eﬁta l'e caﬁga%)_ |§c g%%gﬁaégn all sol v nts, 15

" di sper si on. thegim] E@@Etﬁﬁyks ahtadseaiseation %ﬂ“? -dhan Iaaﬁeﬁﬂé i setonic

and. absor ptidgmmittelay] AgaBds hfcticH) dnd helldek evithballimittiop/iisiehog; cal |y

. conpat,j bl e. Preferabl arri S. FANS
intra scul dP% frargssulat ’%g%ﬁp paren efdﬁa%m%lnarn%%mg%?%erna
adnini str at ijowedesmy, biptipgrienstlon - gEnstrethash on Fuboatanesar masksutirday | v
-accept abl e saldartib@fe kehchSrubir,S abhrachiadidl eivabjisall buidaies uidtrainbi ol ogi cal.

activity of .the, antlb { and does not.inpart any undesired tOX|coIog|caI

effects (seé™&" GBI ) ot al., J. Pharm Sci. 66 (1977) 1-19).- Such
.salts are |ncluded in t he i nventi on. Exanp! es. of - such sal ts incl ude aC|d

“addition sal figsABGnpOaeRs AU LkORoS@I §djuﬁﬁtltsds®ﬂddst1b1@s&m&ﬁtds8whﬁaﬁgude those
de” Ve f r OI’Q Bl:?ont Ollfsi%(lnl not anl & %%eraﬁg Salégn aﬁre@éﬁg{) Oq'l Slreée%.(les %lft S: '

: m1c3:oorrfamsms may be ensured both by sterilization procedures, supra, and by the .
inclusion of various antibacterial and antlﬁmgal agents, for example, paraben, .
cblorobutanol phenol, sorbic acid, and the Tike. It may also be desirable to include
R - isotonic agents, such as sugars, sodmm chlonde, and the like into the compositions. B
©20 5 - In addition, prolonged absorption of the mjectable pharmaceuttcal forim may be
' brought about by the inclusion of agent:s Wblch delayr absorptnon suc:h ag aluminum . .

mono stearate a:nd gelatin.

B ‘Rég'a.tdless" Of'ﬂllé roﬁte of administiation selected, the conipounds. of the present
_  invention, ~which may be. used in a suitable hydrated form, and!or the -
25 ‘pha_rmaceuttcal composmons of the present mventzon, ‘are formulated into
| - pharmaceutically acceptable dosage forms by convantlonal methods lmown to"
those of skill in the art.

Actuél dosagé levels of the active ingredients in the pharmaceitical composiﬁons of

_ . the present invention may be varied so as to obtaiﬁ an amount of the active .
30 ingrédient which is effective to achieve the desired thefapeuﬁc response for a
| - particular paﬁént, composition, and mode. of administration, without b'ein_g toxic.



25 A. conposition. of the present invention can be adm nistered by a
variety of nmethods known in the art. As will be appreciated by the skilled
artisan, the route and/or node of administration will vary dependi ng upon
the desired results. To adm nister a conmpound of the invention by certain
routes of admnistration,, it nmay be necessary to coat the conpound wth,
or co- adm nister the conpound 30 with, a material to prevent its

i nactivation. For exanple, the conmpound nmay be administered to a subject in
an appropriate carver, for exanple, liZdosones, or a -26- diluent

Phar maceutical Iy acceptable diluents include saline and aqueous buffer

sol utions. pf@.Pharnace a bl |er | yd rdgl € aqueous
sol utions orte é@%@%?%ﬁoﬁ@ akdé@ g ﬁgé?€ é ?h Q%X%eﬁp%%gﬁgous

prepar ati on ﬁm@m@m fa&orsnp@mdmg)ﬂ:e astmmqu@amcuar sprepasitions ofthe use of
such nedi a a]%%se 0ok Shlol” crRRALARGRY! Il | o AlhiiBrhs | MBC G5 wofknown in

the art The rases parent

adm trat |a§ % estg gaq
par ent er al W adginistratipn, Hsrraiepf ﬁ%%?%"“n‘tfjés"’sf’%tp e H?Pé’flfl Y&t han
ent er als and ﬂl@Rhﬁiﬁion JAdhd tkainemt otrr dugsaddmpobyds aqdétm:m@qnalaneﬁ 1ﬁc| udes,

W thout |im tat| ;0 QS riar LodnDLG SR SEMIGed, HHRL £RABEE R
:lntrathecal racapsu argelntrgér%&gai intr %%rdlqﬁﬁ lnp&& Emm
intraperi tonéa'#dlﬁoﬁlr geeet eele a0d PriqrRsHicaheigy of. gﬁ?&aﬁ'{i
intraarticul Bke faGodd SR ERUWAL ini tisdmpadiad Brtoi d, | ntraspi nal , epldural and
~i-ntrasternal injection and infusion, These conpositions may al so contain

. adjuvants such as preservatives, wettin agents, nuIS|f agents and

- di spersing a@hﬁ?@mpﬁmemeﬁwﬁéﬁf%¥ﬂ%?%%@ﬁ8éidg eﬁ* ‘% ‘%ﬁ h@g be ensured
—both byg st er ghiveableds UUE@ttior WP kater,athel cyiet heferabip Ixsum ontopfc vari ous
- antibacterial nd a t| nqal agents, for exanple, paraben,. . chIorobutanQI

.phenol , sor bPE GRdthe 1ike. It ‘may al so be deS|rabIe to i nclude
i sotoni c agents such as sugars:; sodiumchloride, and the like into the -

CﬁﬁpositiOnSPn%?rﬂﬂdﬁﬂ@hﬁuéﬁﬁﬁmahﬁhgmgeﬁmﬁﬂaQW@E&thﬂﬁn$h3hmmk€¢@&ble mh -h
' t t t
~phar maceu Icﬁféﬁ%é%%ﬁﬂ%gpﬁﬂ Qp %gd_%QQ%%ﬂ@¥a$5$¥&%&&&@59&d8§u§969 s whic

del ay absorp HoNOSt ear at e
S ‘surfactants. In many cases, 1t is preferable to include isotonic agents, for example,
o 15 c - §UgATS, polyalcohols such as- ‘mannitol or. sorbltol and sodlum chlonde in the
-comaposition. ' |

The followmg examples, references, sequence 11st|nb g and ﬁcrures are prowded to aid
" the understanding of the present invention, the friae scope of Whlch is set forth in -
- the appended claims. Tt i is understood that modifications can be made in the
| 20 3 procedures set forth without departmg from the spirit of the mvenﬁon

_ .'Dcsc:ti_tgﬁon' df the Sgguence List'mg

"SBQ I_]j‘NO:'-'l'-t.L - Nedeotide and amino sequences of light and heavy j%aiiable. '
L -' region domains of anﬁbodies 18 and 22 ..

L SEQ D NO 5and 6’ Nucleohde and amino sequences of human constant region. L

- 25 : . domam
’ Descn tion of the Fisures

Figurel IGE-IR surface expression in low and high density celt cultare. B
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‘to aid the ﬁ@ﬁ@ﬁ%tandlngﬁﬁﬁlpﬁ%mﬁreg@ﬁﬂ

which is set forth in -the appended clains. IS understood t hat

' di f b d d
_"F‘r)ohltgfgt!sgrglﬁﬁrao@f fhém. e fﬁ@%ﬁ%ﬁﬁ%ﬁ%ﬁﬁm@%&?ﬁ‘ *%.ﬁsa”_'l”gl

Regardl ess of the route of adm nistration selected, the conpounds of the
present invention, which may be used in a suitable hydrated form and/or
the. 25 pharmaceutical conpositions of the present invention,, are

formul ated into pharnaceutically acceptabl e dosage forns by conventional
met hods known to those of skill in the art Actual dosage |evels of the
active ingredients in the pharmaceutical conpositions of the present
invention may be varied so as to obtain an anount of the active 30
ingredient which is effective to achi@e the desired therapeutic response
for a particular patient, conposition, and node of adm nistration, w thout

e O et et e LDl [y TE0A6E S o RSl TR P

particul ar conpositions ofDchibrepresent invention enpl oyed, the route of
adm nistration, the tinme of adninistration the rate of excretion oT t he

parti cul ar conpound bei ng ed,. 5 the uratlon of tre ot her
drugs, conmpotif¥E3and/ or nﬁg@ g%”ﬁ@@dmﬁﬁ EéW@#ﬂﬁPWbﬁmﬁgﬁﬁnlﬁ artlcular

conposi tions enpl oyed, -t heulage(miswxcopwspigiintz). - condi ti on, general health and

prior medical history of the patient being treated, and |ike factors well
known in the_nedical arts. The conp05|t|on nmust_. be sterlgﬁ and %éuid to the
ext'ent % hat ]tzlﬁ’é’eéonpom ti GRlopE forrpntion| 598, fob| ROl graton i HoR inaddi tion to

wat er, .the carrier prefer alitye {quamificatiat)ori € corheol; (B i 8¢ agtibadyd 8sol ut i on.

t.Proper fluidity can be maintained, for exanple, by use of coating such as

l ecithin, by nmaintenance_of required particle size t he case of : '
aé&mﬁéy use ofhﬂ@ﬂ?@%ﬁﬁéﬁﬂggIPﬁﬁﬁﬁﬁ?fgagéépbWﬁm@§’ dferabl e to

include isotonic agents, #fet2xfagpiless).15 sugars, -pol yal cohol s such as

-mannjtol F or sorbitol, and sodiun1ch|oride in the conposition. The

f ol | owi ng -exanpl es, references, eguence |IStIn% nd flgures are provi ded

9 celsdyrptieddpe. of

Figure8 ~  Blockage of IGP-T induced phosphoryla,tlon of bolth IGRIR
' and Akt/PkB. A

Figme9 . No mjnbmon of I'®.insulin binding to 3T3-IR cells by anti-
s ©~ hIGF-IR antibodies. (MAX w/o Ab: maximal binding of I'*~-
- L - __ | msulm MIN: minimal bmdmcr after COmpetmon w1ﬂ1 1 p.M'-:

 Figure 10 . _ No stirulating aauvxtles of AKIS on IGF-IR overexpressmg -
L '.”3T3cék ' - ' ' o

) 20 =Figure'11- T No stlmulatng actmtles of AKlS on human tumor ce]ls
B ' (HT29). =

- Figure 12 ‘ , Down.renﬂaﬁon of IGE-IR exposed on H322N cell surface by e
' ' antibody 18 in vitro.

| Figare13 ~  ° Treatment with AKIS, pnmary tumor volume



SEQ ED NO 1-4 Nucl eotide and am no sequences of |ight and heavy vari abl e
regi on domai ns of antibodies 18 and 22 SEQ ID NO 5 and.6 Nucl eotide and
am no sequences of hunman constant region 25 donmin Description of the

" Figures Fibgure.l 1G-1R surface expression in | ow and high density cell
culture. -28- Figure 2 WST assay (NCI H322M cells) for proliferation
inhibitign'in 3D culture. Figure 3 Colony formation assay for
proliferation inhibition in 3D culture (mcroscopic picture). 5 Figure 4
Col ony formation assay for proliferatiZn inhibition in 3D culture (quant
ification). ctr = control; O 18 = antibody 18. Figure 5 Inhibition of

[ 121-1 G~ 1 bj nd| to I—FI'Z% cells b&mg gnd %2 e(I Cso val ues).
Figure 6 Inh lﬁ’rufe n of I ; $E2fReEIPE “’htg"ﬂ%" §REf1F %Dy anti body 18.
10 Figure 7 Inhibition of 1175-1GF-11 bi nding to HT29 cells by anti body

~m R3. Figurepd, Bligckage off d ek witdka8h-RROP AR ¥hRkion of both | GF-1R
and AIct/PkB Igure 9 No irnhibition of 1125-insulin binding to 3T3-1R

cells by anti- 15 h1GF-1R antibodies. (MAX w o Ab: nmaxi mal bi ndi ng of 1125
i nsulin;, M Nexamplé el binding after conpetition with I pM insulin) Figure

10 No sti mul %&&&C&a i OLMSLE: AR S ToRvepupRssi ng - 3TS cel I's.

20 Figure 11 stinmulating activities of "AK18 on human* tunor cells
(HT29) Figure 12 Downregul ation of I GF-IR exposed on H322N cel | . surface by -
-anti body 18 Cﬁlﬂﬂebfbybzﬁogme 13 Treatment with AK18, primary tunmor volume -

" Generated HuMAb ‘hybridomas were cultured in Hybridom. Express Medinm
'(PAA Laboratories GmbH, Austria) supplemented with 2. mM L-glutamine
~ (BioWhittaker) and 4% Origen Cloning Factor (Igen, France) at 37°C and 5% CO;.

- Immunization procedure of transgenic mice

R 0 Ten HCo7 transgemc mice (4 males and 6 females), strain GG2201 (Medarex, Ban.
- José, CA,USA) were alternatingly 1mmumzed with 1x10° NIFH 3T3 ce]ls, transfected . N
with an expression vector for IGF-IR, and 20 pg soluble extraceliular domain of
IGE-IR. Six immunizations were performed in total, three intraperitoneal (IP)
.. immunizations with the IGE-IR expressing cells and three subcutancous (8Q),
15 .mmumzatlons at the fail base with the vecombiriant protein. Ror the first
- _jmmunization, 100 pl of 1x10° N]I-I 3T3 IGEIR cells was mixed with 100 pl
) . complete Freunds’ adjuvant (CR4; Difco Laboratones, Detroit, USA) For all other |
. immunizations, 100 pi of cells in PBS were used or recombinant protein was m:xed' o '
. with 100 i incomplete Frepnds? adjuvant (ICEA leco)_. '

2 Antigen specific ELISA

- Anti-IGR-IR titers in sera of immunized mice were. determined by antigen specific
ELISA. IGE-IR soluble éxtrace]lulat domain at a concentration of 1 pg/ml in PBS
was coated overmcrht at 4°C, or for two hours at 37°C, to 96 Wells plates Thereafter, o
e " the wells were blocked with PBSTC (PBS supplemented with 0. 05% Tween® -20and
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—diluted 1/100 in
* PBSTC and serially diluted up to 1/6400. Diluted sera were added to the wells and- '
- incubated for 1 h at 37°C. Pre-tap serum was uscd as negqtivé control. 200 ng/ml



-29- Figure 14 Treatnment with AK18 with or w thout gentitabine Figure 15
Treatnent with AK18, primary tunor volunme Exanple | Generation of a

hybri doma cell |ine producing anti-I1G-1R antibodies 5 Cultureofhybridomas
Gener at ed HuMAb hybri domas were cultured in Hybridoma. Express Medium (PAA
Laboratories GrbH, Austria) supplenmented with 2 nM L-gl utani ne
(Biowhittaker) and 4% Origen O oning Factor (lgen, France) at 37C and 5%
C32. Inmmuni zation procedure of transgenic mce 10 Ten HCo7 transgenic mce
(4 males and 6 fenmales), strain GX203%0¢Medarex, San Jose, CA USA) were
alternatingly. immunized with 1x106 NIH 3T3 cells, transfected wth an
expression vector for I1G-IR and 20 pg so] uble extracel I %I ar domai n of

| GF- IR Si x gomtninti-beman HaF-e (00 mb e disichas RASKIVE cPRFRled rit oneal
(1P) i munigatd eas wiskdd tvie wiEPBIT Qﬁ)ﬁﬁﬁlsdté@wﬁblhbﬁseaﬂﬂsﬂ ﬂsﬂr@&dasmbcut aneous

(SO .15 i ation t.the. tail ein. For
t he f| rst. m@m (WAAAN sf atfﬁ‘f)' bnf I@%ﬁa&y mﬁiﬁ% ‘@E%@@dgg gg%vas m xed
with 100 pl focbhpti‘?f’@ Wﬂéq;m@waséwaww tly PRI 2 e werp evaloned wigh Detroi t.,
USA) nbEOF al fesBly N @kepal AMANTEAL is6lifon 100 ﬂla/eﬂ) ce&}m Im,lz:’Paa&o\é\ﬂﬁse (tdas ed or
~reconbi nant pr te| |ncorrp et r eunds uvant
(TR D1 o Prbrg i e Sieieretd) & Lamil AT aeSh epb RS RITE 0

i mruni zed nitbedavsr dbstebancaivarodedsyred att40§@m. speci f| ¢ ELISA. IGFIR soluble
—extracel lular domain at a concentrati-on of I fig/nl in PBS was coated
_overni ght at 4% [ for two hours at 37C, to 96 wells plates.- Thereafter,

the. wells REd with PBSTC (PBS suppl emented with O. 05% Tween6- 20
and 25 2% chi cken serum(G bco BRL)) for 1 hour (h) at room tenperature.

et | P e AdaRRS i i serl fémm%%q@m'%m@wf‘ﬁf ed sera
ver e “adfded tIBJI’E“Psz%‘PFE Vaffd? s‘i %gﬁhﬁ g\ggosﬁgé?gi) rumwas - -

‘used as negadnidvhe nmntnamdfecteZQﬂI}h@YﬂGF R30S gaamcahatﬂdhuhéﬂutb@»rdfar( 100
,99/ i ) was %ﬁlﬁesawd Ip¥E1ab QeFrOhas «SUPSGRERAE WY¥ntrol. Initially, 200 ng/ml |
B - goatanti-human IGF-IR was usedaspomtwe control. Cells were washed three times
L " in 'PBS supplemented with 1% bovine serum albumin - and 001% amde_
15 Subsequenﬂy, cells were incubated with - ﬂuorescem isothiocyanate (FITC)-
© conjugated antigen binding fragments (F(ab’)z fragments) of rat anti-human
human IgG diluted 1/100 in FACS buffer, for' 30 minutes at 40C. Cells were washed
 twice in FACS buffer and samnples were analyzed on a FACSCzilibui‘_ (Becton .
" Dickinson, Brerabodegem-Aalst, Belgium).. e

AR _BOQsting.dfmice

e __'When serum uters of anti-IGE- IR were found to be sufficlent, mice ‘were
) additionally boosted twice with 15 1ig IGE-IR extrace]lular domam in 200 wl PBS
o ",mtravenously Gv) 4 and 3 days before fusmn '

Hyhndoma generaﬁon

25 EMICE were sacnﬁced and the spleen and lymph nodes ﬂankmg the abdominal aorta

Lo and vena cava were co]lected. Puslon of splenocytes and lymph node cells with the
‘ fusion . partner SP 2. 0 ce]ls was performed: accordmg to standard operatmgv
Procedu:fes ‘



pl ates were washed twice with PBST and i ncubated with horse radish

peroxi dase (HRP)-conjugated rat anti-human 1gG F(ab')2 (DAKO, diluted
112000 in PBSTC for 1 hat 37C. Wells were washed twi ce with PBST and
assays were developed with 5 freshly prepared ABTS(r) solution (1 ng/m)
(ABTS: 2,2'-azino bis (3- ethyl benzthiazoline-6-sulfonic acid) for 30

m nut es at roomterrperature (RT) in the dark Absorbance was neasured at
405 MR FAGS analysis In addition to determ nation by antigen specific
ELISA, anti-lIGF-IR titers in sera of ~%0 i muni zed mce were al so

determ ned. by FAGS anal yses. NIH 3T3. IGP-E2 cells and the

non- transfecteéhQLH 3T3 IG-IR cells were incubated with diluted sera for
30 mnutes . Pre-tap serumwas used as negative -control. Initially,
200 11911111 goat anti-human I GP-1R was used as positive control. Cells

were washed I%Ei{g%h a%r}‘é‘sm 8 ¥k the HBO¥dnBRSIRIMA al bumi n
and 0.01% azi dcﬁ@er Sub Eﬂiﬂph ﬁOM% \ ¥ g’n

e uent |y, i ncubat ed, wi.t h_fl uorescein
i sot hi ocyanaeBiadiercy “’%gﬁigdﬁlétl’é oﬁﬂ?‘i‘ J‘@‘F@gi’? HEnGeF r‘ﬁ%ﬁ%ﬁ?@l EA% ) 2
1; (r) agment s) ‘ohusrah Ig6 id-light digin adtitedy (D@E%ldﬂutaédl/mﬂ)@}g@m?ﬁs b:grmhtf Ier for
m nutes at b es were
5 Encég%%)gz%t %ur %ecgt?%{]tﬁﬁ% W88, plaeEACR Bludiken SAGD

anal yzed on a

cki ngﬁ)( Ereg}% @gl St. BeI gl um .
20 Boosting SEhRESECpRhbaEAtiRom feamperagire otere ’é‘c‘f‘ .
sufficient, mmam&luﬁhﬁipémﬂmﬂi Az dioed ieHBSIE.cBilinkd mediGyy WZﬁlu_[:ﬂl

extracel | ul ar ., SRERE eé%%égazﬁé%m AL Wn{ohy Serefin 836 ndays before

fusion: Hybr |doma eneratlo r| ced and, t | een and -

I ynph nodes W&’ﬁﬁ’f&gﬂﬁ%w ﬁ‘é‘l‘tr%{o\éﬁ“é q"ﬁﬂ Wéﬁnwﬁr?b?dgg‘ilii??% ted -
‘Fusi-on 10f s phepoByiiatedaith HRPebnjogedel ﬁehﬂtshmﬁIng(abﬂ@m), giirtecher SP 2.0
cells was pe I%O?gﬁn%%ﬁgﬁv\%eﬁghta? Z'B'S/t’él Wg&eﬁvggﬂe@g:hn&r thﬁ%{)@%«ﬂe 31-

"x ELI SA fi ybri donas that r Ited fromthe fu3|on

generate. hu nﬁhvd@?ﬂi"%‘@dieé@}’ prepired é@l SAsEod PR EEE’I“S%&"‘S&F 0L were
- coat ed W th rahpaiuke (RT) in the dark. Absorbance was measured at 405 nm in an ELISA

plate reader
15 Th‘e:‘ mdnddonél antibodies 18 and 22 :_Were‘ prepared.

_.Ezri_mglc:-__ : :
. Determmatlon of the afﬁmty of anti-IGE-IR anﬁbodles to IGFwIR )

- _,Insfrﬁme_ﬁt:' :BIACORE_‘E 3000

20 Couphng' amme c~:>u;plmwr -' : o
- Buffer: . HBS (HZEPES NaCl) pI—I74 25

" Fot aﬁmty measureménté anti human FC'Y 'anﬁbédies (from rabbit) have been
‘ coupled to the chip surface for presentation of the anﬁbody against IGF-IR. IGEF-IR
25 . .extracellular domain was added in vanous concentratons in solutlon ASSOCIatIOIl
. ‘was measured by an IGF—IR—m]ecuon of 3 minutes; dissociation was measured by

: washing the chip surface with buffer for 5 mmutes The aiﬁmty data for antibodies

'~ 18and 22 are shown mTable 1 - : |



human 1gG K-1ight chain antibody (DAKO diluted 1/10000 in PBS by overni ght
5 incubation at 4C. After discarding the wells, plates were bl ocked by

i ncubation with PBSTC for 1 hour at roomtenperature. Thereafter, wells
were incubated with hybridoma culture supernatant, 1/2 diluted in PBSTC
Culture nmedium1/2 diluted in PBSTG was used as negatl ve control, ic-light
positive nouse serum 1/100 diluted in PBSTC served as positive cont roL
Subsequently, wells were washed thrice, and 10 were incubated with ~

HRP- conj ugated rat anti-human 1gG P(abﬂ)'Z (DAKO), diluted 1/2000 in PBSTC
for 1 h at 37C. Wlls were washed thrice and assays were developed with
freshly prepared ABTS(r) solution (1 EE m) for 30 mnutes at room
tenperature (RT) in the dark. Absor :was nmeasured at 405 nmin an ELI SA
pl ate reader. 15 The nmm&ﬂydaalmm&bﬂﬂm(mcmﬂﬁ@zm&lere prepar ed- Exanpl e
2 Determnation of the-affinity of anti-l1A@LIR antibodies to IGP-IR

I nstrunents Bl A ~(+)—3000—cht-p—EGM5—20—Cpuptng—am ne coupling Buffer.
HBS (FI B ES, Nad )|Ansipodys | Jag 7 s 1§ KR edents anti human FCy
antibodies (fromragpit) hqivp49,pﬁ,én 1.606pd e 693 xtipe® ghi p surface for

presentation of thg antTboyy S IR I B 125 e, tracel [ ul ar
domai n was added i h~various ‘% L Dgf r4P ;\i 353%]'9* dn- Associ ati on was

“nmeasured by an | GF-1R-injection of 3 ni nut es; dissociation was measured by
washi ng the%' Surface with buffer for 5 mnutes The affinity data for
anti bodi es 22 are shown in Taple 1. -32- %‘ﬁi@ll . Aff|n|ty dat a
measur &d by Bpre-fimenderaterowth gpiyymor |aB@)8‘€)erﬁxé’rst1Pﬂ/€ TIPSR (M 18
1-49 x 105 Jce%dkc&z(ﬂac?(ﬁ)&ﬁﬁﬁe)w" 13 "22 1.47 x 105 9.64 x 10-5 6.56 X

10: 10 Exarrpl e 3 . ‘ .

'Matena]s and Methods:

" NCI H322M cells were cultured in RPMI media on bpﬁczl grade glass cover slides -
AR _either at low density or superconﬂuent to study. the effects on IGF-IR surface
10 _' A'expresswn. In paraliel, H322M xenograft tissue isolated from the control group
o o (untrea’ted mice) was shock frozen in isopentane and lcryosectLons were cut at Sum
: th.tckness Immunofluorescence labelling was performed using a mouse-anti IGF-IR
‘monoclonal antibody (GIR3, 5pg/ml) or an anﬁbody according to the mvention,
followed by a goat anti-mouse-antibody ot a goat anti-mouse antibody labeled with . .
15 Cy3 {Amersham. Bloscaences, GB) or Alexa Fluor® 488 (Molecula: Probes, Inc, .
o _ ‘USA) Spec1mens were unaged on a Leica SP2 confocal J:mcrc-scope or analyzed by
FACS.

: Reéulté:

o o When H322M.cells cultured at high dex_xsify'were-inmgéd by confocal micrascopy it
S 20 Bécéma_.épparent ﬂ_iaf: IGE-IR clustered specifically at the' sites of cell-cell contact.
o “When' compafed to H322M cells grown in vivo, ie. xenograft ﬁssﬁe, there was a
-stIﬂGng sn:mlanty to densely packed in vitro cultures as fa.r as the orgamzahon of
surface IGRI receptors was coucemed_ - '

The upregtlation of surface IGE-1 ré(':eptdr in superconfluent cultures of H322M
25 cells was also quantified by FACS. IGE-I receptor surface exp;:eséion increased more
“than 10 fold when cells were giro"tvn under high density conditions compared to low
" density without significant cell-cell contacts. A | '



5 Three-di nmensional growth of tunor cells and overexpression of |G-I
receptor at cell-cell-contact (31) culture) Materials and Met hods NCI
H322M cell s were cultured in RPM nedia on optical grade glass cover slides
either at |ow density or superconfluent to study the effects on IG--1R
surface 10 expression. In parallel, H322M xenograft tissue isolated from
the control group [ (untreated m ce) was shock frozen in isopentane and
kryosections were cut at. 5m thickness. | munofl uorescence | abelling was
performed using a nouse-anti | GF-1R m#nocl onal antibody (al R3, Sg/n1) or
an anti body according to the invention, followed by a

goat anti-nng;e anti bo of a wth 15 Cy3
Be e b Rk BRaoE U7 aBY TRBrGAdTar b Shee

BQZSrSgggE:2Bnmmmngﬁmn§%igﬂmDnoﬁﬁﬂhhamsmzsomﬂﬁntiﬁgﬁmcnysvﬁﬁbmﬁﬂ%angrgzed

by  FAGS. Regifl L con t\é\&esﬂeéﬁ%%{\/hn Egéfe%ﬁb':é%}fﬁgzﬂfi cBlisHut o Bt hwar e i maged

by confocal m croscopy bheca appar ent 1 hat Ius red
speC|f|caIIyggﬁﬂﬂﬁéﬂ§ﬁ¥€§aﬁ¥nﬁgﬁwa ?“%%WﬁﬁﬁFmﬁﬁ%ﬂmSEWﬁﬁF%Hw? F322M cel | s

grown iR Viva). . Xenograft tissue, there was a stialdng.simlarity to
densel y packed in vitro cultures as far as the organization of surface

| G=-1 receptors was concerned The upregul ati on of surface | G--1 receptor in
superconflue@@ﬂéﬂﬁﬁures of H322M 25 cells was al so quantified by FACS. :
| G- | receptmmnﬁmuﬁmmaﬁoamﬁﬂesaﬂ0ﬁnmﬂﬁmeﬂ@ﬁﬂmmpnzﬁIRﬁEdeumdnﬁmﬂmwhen cells. |

" were grown .un s conpared to low -density without
signi.ficant: é%%?n ﬁ#hgﬁﬁﬁﬂ% ﬁw§g§&kgpher tunor cells such as HT29, MDA231
and MCF-7 showed a similar. behavior, “indicating that upregulation of |G-

receptors on Hﬂzm&aﬂdwﬁa&ﬂw@iiummﬂesaoabmm@ged;mﬂ;ommmﬁz{ sitesis
o a ndfe 11 CSAIiin b e, G als, ARRAR Lfe ﬁfeﬁ%?@oéx o 5
. Exanple 4 & @mfmﬂﬁanﬂebmqswnéﬁnopsﬁéw G?Pérfo%‘ll‘-’r%e Bhsradh FﬁR in 3D
| culture u nderdunensmnaﬂy (a property that is called anchorage independence). These sphermds
C . .resemble closely the three dimensional histoarchitecture and organization of solid
o - tummors i situ. Sphercnd cultures were incubated: for 5'days in the presence of
5 increasing amounts of antibodies from 0- 240 nM. The WST conversion assay was
used to measure growth inhibition. When H322M sphermd cultures were tréated
- with different concentrations of antibody 18 (1-240 aM) a dose dependent -
5 mhlbmon in growth could be observed (Flg 2.

. . Example5 - : .
L2000 Growth mhlbltlon of HSZZM tumor ceﬂs ex:pressmﬂ IGEIR in SD culture (colony :

-formatton assay).

_- 'H327M cells were cultured inRPMlelOf 10% NCS meaia GDIPOIY-HEMA coated
- dishes to prevent adherence o the plastlc surface. Under these conditions H322M
o cells form dense sphermds that grow three dimensionally (a property that is called
25 anchorace independence).- These spheroids represent the three d1mensmnai
‘ " histoarchitecture and orgamzahon of solid tumors in s1tu. Sphermd cultures were.
s incubated for 5-10 days in the presence of increasing amotunts of ant_tbodlﬁs from 0-
L .' “7.5uglml.: <HBV> monoclonal antibodj?' was used as 'neor' con'tro].' Colonies Were'
) - imaged on an inverted microscope (Zeiss Axlovert) nsing phase .contrast and
'30 * counted using an automated imaging system (N,[etal\fiorph) When H322M
7' ~ spheroid cultures were treated with different concentraﬁons_ (0.5-7.5pg/ml) of
antibody 18, a dose dependent inhibitioni in ‘growth could be observed, while the -



treatment with anti body 18 (WsT-assay) . H322Mcells were cultured in
RPML1640/ 0. 5% FCS nedi a on pol y-HEMA (poly(2 10 hydroxyet hyl net hacryl ate))
coated di shes to prevent adherence to the plastic surface. Under these
conditions H322M cell s form dense spheroids that grow three .dinensionally
(a property that is called anchorage i ndependence). These spheroi ds
resenbl e closely the three di nmensional histoarchitecture and organi zation
of solid tunors in situ. Spheroid cultures were incubated for 5 days in

t he presence of 15 increasing anount s3éf anti bodies from 0-240 nM The WST
conversion assay was used to neasure growth inhibition. When H322M
spheroid cultures were treated wth different con ratiaons. of .anti body
18 (1-240 nMpergolgsbodepBRYertad Stimepre ¢ tﬁﬁ &5@! %%ﬁéuﬁﬁéerved
(Fig. 2). Ex@lmihcﬁ“és21@31{3?1@&&&&1|1mhiﬂbiréslt€uatedfmﬁ8'22thgfmimﬁmt1becﬁ}iE @pressing
|GF-IR in 33fnnture (colony formation assay) H322M cells were cultured in
RPM 1640/ 10%°'NCS nedi a on pol y-HEMA coated dishes to prevent adherence to
the plastic surface. Under these conditions H322M cells form dense

Sphﬁr oi ds t ﬁarﬁi'tédtwetaﬂﬂ %ﬁcﬁm&bﬁmadﬂtuax(mopﬁpﬁﬁﬂmyxe&hadveﬂﬁmaﬂ fhed 25 '
ancnor e in en T es S I‘OI Le nsi ona
- 2 D AiShiey it SEpr AR B R EREl kel il (SRS O

histoarchite% Fon of unors 1n pheroi d
cul tures wer@nbmﬁM&ﬂ&ﬂéﬁ for 5-10 days |n the presence of increasing ,
~amounts of antibodies fromO0- 7.5g/m . <IIBV> nonoclonal antibody was, used
as ne& contr C?l nies were imaged on an inverted m croscope (Zeiss,
.,AX|overt) -d@&ﬁﬁ“ﬁiase contrast and 30 counted using an aut onat ed i magi ng
.-systent(thahﬂﬁ@ﬁ@noﬁﬂﬁﬁiaH@EENEﬂspﬁegbﬂﬁnmmbﬁhﬁéwtﬁeméﬁﬁﬂgated Wi th
different concentrations (O. 5 7. Sg/ni) of antibody 18, a: dose dependent

Loeve hea 8% et BT R R R Setiinil il S SR Poafdl (00Y
¢l ear | 30 r educkethei kigaodd E@F»ésauﬁrféét—ﬁctovﬁht HGF—EgdcmtODKI(&hm)bG@WP@O@Fi g. 3).
“Quantitati Veﬁ%ggﬁirée %Irﬁfmai&icewbﬁﬁbéi@n%etd ﬁé@aaesw&g%értbr&b@rret er revealed -

- that the of col oni es 'was reduced about 66% in cultures treated
_~mﬁth 0. 59/n1 of _
- * Human tumor cells (HT29, NCI H322M; 0.5.to 1 x 10°/ml) were plated in RPMI -

. 1640 medium (PAA, Cat. No. E15-039) supplemented with 2 mM L»Ghitamm x
: * non-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 botﬂes in the T175 format were inoculated with 20 ml cells in the -
_ respective medium for each e}:penment and cultwated for two days at 37°C and 5%
N CO; to obtain confluent ce]l monola}rers '

. ' ‘To collect mdmdual cells, 2'ml of 1x. TrypmnlEDTA (Glbco, Cat. No. 25300 054)
oot per T175 flask were added and detachment of cells monitored w1th a Zeiss o
B -,AxlovertZS microscope. The cells were collected and medium w1ﬂ1 10% ECS as
descnbed ‘before was added to a total volume of 50 1ol. Cells were reisolated by - |
: oentn_ﬁ;gahon for 10 minutes at 1000 rpm (Heraeus sepatech, Omnifuge 2.0 RS)
" and resispended in 50 ml of binding buffer (120 mM NaCL'5 mMKCl, 1.2 mM-
.25 MgSOj, 1 mM EDTA, 10 M D(+)glucose, 15 mM NaAc, 100 mM Hepes pH 7.6,
1% BSA). Cells were courited, relsolated by centnﬁlgatmn and adjusted with .
: binding buffer to 1 x 10° cells/mlL

I%.Jabeled IGF-I and IGP-TT 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 4x 10° counts/ (mmute x ml) 75 pl of a:nttbo&y at’ the specified



antibody 18 (Fig. 4). Exanple 6 Inhibition of IGF-I and IG~-11 binding to
tunor cells expressing IG—-IR In order to determne the ability of the
anti body of the invention to block binding 10 of the ligands I1G-1 and
|GF-11 to the 1'G--1 receptor (I1G-1R), conpetition experinments with

radi oactively | abeled |igand peptides were perforned: Human tunor

cells, (Hk29, NC 11322M 0.5, to 1x'105/m) were plated in RPM 1640

medi um ( PAA, Cat No. E15-039) supplenmented with 2 nML-Q utamn, .| x

non- essential anino acids (G bco, Cat"®o. 11140-035), 1 mM sodi um pyruvate
15 (G bco, Cat No. 11360-039) and 10% heat inactivated FCS (PAA, .Cat. No.
Al15- 771). Six bottles in,the T or V m cells
in the resp@@f?%%ﬂ%ﬁﬁ BT O of fe@tte%lﬁf ?abdg&)ﬁ%% %ﬁg}tFed %burégtwo days
at 37C and 5%&s wdtt@zeibnla@frceﬂ:@mpq:q;@manéémubﬁ@ﬁ&raﬁy%he‘f o Gl Yeet

i ndi vi dual cgld.p: ed%men@cﬁﬁlgaﬁoﬁrmpslrﬁﬁl&@ A (maoh?m (@@endxef 52531)@;1@54) 20

per T175 flask were a det of .c a Zeiss
, Axi overt 25 ?HPEFBE”(‘}BES%F“OVFHEH Ivfa§ %’fﬂeférb é‘T& u’m vm{v% 10% FCS as

descri ted befestispemizs mdtied bindiag buffed awblhlanéereﬂi teoscmﬁﬂam
rei sol at ed b%ﬁ%%‘?c’ﬁf Cidisgatd uﬁé’;’!ﬂé@ﬁon%_@ PSR Surfabe rEﬂE@zﬁ%ﬁ@&kbﬁ sepat ech,

Omi fuge 2.0 and res ended in 50 m . of binding buffer (120 mM Nad ,
-5 MM KCl, 1. 23 ORGBBAT 1 mM EDTA, 10 nM D(t) gl ucose, 15 nM NaAc, 100 - MM
Hepes. pH 7.6, 1% BSA) . Oel | s were counted, reisolated by centrifugation
-a“g iglF UStUEd : t]ngA Eén%ns&%ﬁ!e thel D5 &f 184 Rhebdd k/i}olﬁhﬂteiiw;zg)l |
an -. U pépti Jg

“sol ubi I'i zed ])Wd@glaﬁol nmﬁ‘g‘?qo ”ﬁﬁ%%mﬁ‘? ‘Eﬁaﬁ%%l‘ﬂlf’% (fmt%o a final

activity of 4 Roelfbragollay sxfalmmfasrume'bodyrmz;)lsozmThérqubndmbadmﬁ’é specified
35 '_Concen”gltesﬁs% 0% 71“%d\éff%rﬁblgﬁlhﬂ;lmcﬁi&Pf(ﬁdnlbhﬁcﬁﬂrdo&ﬁfbeloaﬁée&d I-G--1 or

1 G111 pepti was added to | - suspensi on and .i ncubated for 3,5-
~h at 4C.-Cells were reisolated by centrifugation for 5 mnutes at 2000 rpm_
--(Eppendorf Eﬂé;ﬁgyand supernatant renoved. After washing two tinmes-in 1 '

m: bi ndi ng'- b cel in 1 n binding buffer. and o
ST

-t ransf erred at1on

: -For an ep1tope mappmg of antx—IGF—IR monoclonal antibodies a smajlax format as
15 - for affinity measurement (Example 2) was selected, but IGE-IR was pre-incubated
- for atleast 0.5 hours at RT with the antibody in solution. This rmxture was injected -
- and IGE-IR bmdmg (or inhibition) was detected. This assay allows measuring the
.. reciprocal inhibitory activity of. monoclonal anﬁ'bodles for IGR-IR, bmdmcr It was.
S e _found that the antibodies of the invention compete for binding to IGF—IR with
.20 . oIR3, an anubody which. is known to bind to aa. 217-274 (Gustafson, T.A, andi.
.. -Ruiter, Wi, ] Biok Chem 265 (1990) 18663-18667).

S ;,‘Examgles . :
o Inhibxtlon of IGE-1 medlated phosphorylatmn of IGE-IR and AlctfPKB

. Iﬁ ‘order to determme the abilit}'r of the antibody of the invention to inhibit
25  activation and phosphorylaﬁon of the IGF-I receptor (IGF-IR), compeution
: g acpeuments were performed with TGE-I peptide and subsequent Western blottmrf _
analysis w1th antlbodles spectﬁc for phosphorylated tyrosine. = '

Human tumor cells (FTT29, NCL H322M, 5 % 104;11]1) were plated in RPMI 1640. o
R . medium (PAA, Cat. No. B15-039) supplemented with 2 mM L-Glatamin, 1x non-
S 300 essentlal aminoacids (GleO, Cat. No. 11140—035) 1 M sodinm pyruva,te (G1bco,



anount of radioactive peptide bound to the cell surface receptors was
nmeasured on a scintillation counter. The resulting | C50 curves
denonstrating the ability of the antibody to inhibit binding of IG--1 and
| G--11 peptide to the 1G-1 receptor are shown in Figs. 5 and 10 6. The
average | C50 value for antibody 18 is 0.3 nM The results for anti body odR3
are shown in Fig. 7. No detectable inhibition for I1G-11 binding could be
observed. Exanple 7 Antibody conpetition assay for | G--1R binding For an
epi t ope mappi ng of anti =l GF-1 R nonocl®&hal antibodies a simlar format as

15 for affinity measurement (Exanple 2) was selected, but IG-IR was

pre-incubated for at least 0.5 hours at RT with the_antibody in sol ution.
Thi s ni xt ur €atadb. iIAPEEA38Handghrpo WWWUW%F%(P@@P q&hPﬂDmAthJﬁ%/) det ect ed.

Thi's assay akdemaﬁ@@&chungmehqz Wﬁ@lﬂém&l‘: indthiabidtvarty 1 ad teelisiih yheof

nmonocl onal anti t.JiRg anti bodi es
of the inveAtF 6’&%‘3‘?’3{) eagf er Flr?a %n%qiuﬁfa?@%tfvﬁ%dd}a%ﬁ%n gﬁ ant i body
which is kn&h.to bind to as 217 274 (G@ustafson, T A, and Rutter, WJ.

Bi oL Chem 265 (1990) 18663-18667). Exanple 8 Inhibition of |G--I medi at ed

phosphoryl ation of | R.and Ak KB In order to determ ne t b| lity of.
 the anfi bod 4?&?8“Fr?§é‘?}f1?’35’ﬁntv8%1 IEW BrEe tgv ation and"p p sphoryl ation
‘of the | GF- remeedpimdr replagid bﬂ)d:ffmtpeqncmmonwﬁemhh@iﬂ dilyted for med

M obg: o0 REBRGE ‘ééf&%?’s e AT I AN ey sy (1129,
i bodi | U

NGl H322M vas adged ot gy Rt Eanend f%"ﬁ?)ag%‘&c‘él’nﬁ?([ﬁcmid .
E15- 039) supmhetéenj:ﬁ& et hozﬁilmﬂﬂsLH@;mra:m whove.x Tho meedd@m ewsse parpfally am noaCI ds
(G bc Cat . No.
( ) g‘%‘ﬁ‘ %&%& sitibn na 1 VEP\;‘E.& s%‘a&&ewistadlag&per v (56:aM

Lot b cl0% Bt R T 1

"det er ni nat i o#EP6Y PRCSS V20 ged _
“cells in t heoomsspas) i eMed e, f Gompletd? propesd imbittitoan d The ledlsveared for two

- days at. 370&9%&%”%@% 2 }&rfger%omﬂ&s(:ﬁ 16811 3018} 1208 Wit ok serum-
' -rredl um. the mediumwas_care ,
' transferred to Eppendorf reactmn tabes. -Cell - fragments were removed by.

: 15 ©  centrifugation for 10 minutes at 13000 Ipm and 4°C and half of the supernatant was’
k " added to 2x Lacmmli sample buffer ina1:1 (v/v) ratio. For immunoprecipitation of -
IGE- IR, the remammg supernatant of cell lysates underwent a cleanfymg spin (10
‘minutes at 13000 rpm and 4°C) right before 1 yl of an polyclonal anﬁbody against -
, : IGEIRR (C-20, Santa Cruz Bmtechnologles) or a murine monodonal antibody -
- 20 " (1gG1) which recognizes an. epitope within amino acids 440-586 of the extracellular 7
 domain (a-c;ham) of the human IGF Type 1 Receptor was added (mAb 24-55,
GroPep) After 2 hours incubation at 4°Cin a rota’cmg Eppendorf reaction tube, 25
pl Protem G Sepharose® beads (Amersham Biosciences, Cat. No. 17-0618-01) were
B -'_'fadded followed by another incubation step-of 1 hour at 4°C. The beads with bound .
25 .: antibody protan—complexes were isolated by cenmihgauon {1 minute at 2000 rpm
S “and 4°C) and washed three times with wash buffer (iysis buffer ‘with only 0.1%
o Tnton ®_X100). After boiling the beads i in Laemmli sample buffer, cellular proteins .
. were separated by SDS-PAGE and tramsferred to a mtrocelhﬂose membrane.
o '(PROTRAN‘E BA 85, Schlelcher&Schuell) by seml—dry Western blot_tmg

30 A phosphotymsme speqﬁc antlbody (Upstate, cdone 4G10 Cat. No 05—321) was
'used to determine phosphorylation. status of mmunopunﬁed IGF-IR. For the’
~detection of phosphor)dated AKH/PKB an antibody with SPEClﬁleY for .
phosphorylaied Serd73 (Cell S1gna]]mg, Cat. No. 9271) was apphed '



renmoved and repl aced by different concentrations of antibody diluted in the
respective nmedium After 5 mnutes incubation at 37C and 5% CQ2I G- |

pepti de was added at a final concentration of 2 nMand cells were again

i ncubated for 10 mnutes under the conditions nentioned, above. The nedi um
was carefully 10 renoved by aspiration and 100 | of cold |lysis buffer was
added per well (50mM Hepes pH 7.2, 150 mM Nadl, 1nM EGTA, 10% gl ycerol, 1%
Triton-X100, 100nM Nall, 10 mM Na4P20O7, Conplete(r) protease inhibitor).
The cells were detached using a cel L3gcraper (Corning, Cat No. 3010) and
wel | contents transferred to Eppendorf reaction tubes. Cell fragments were
renoved by. 15 centrifugation for 10 m nutes at 13000 r‘glni %4 and hal f

of the superhatdstvatablocdegded 165-12nduerdnphraspamplion BUPPEr IFR™a2¢ 1 (v/v)
“ratio. For i i igon of I1G-1R the remai ni ng super nat ant of

cell lysates unggr%v\%%%vgéﬁc%es;ri fying spin (10 mnutes at 13000 rpm and 4C)
ri ght before 10 of an pol yclonal antibody against |OFIRE (C 20, Santa
Cruz. Bi ot ectp@ingltices) or a marine monocl onal antibody 20 (1gGl) which
recogni zes an ;e ‘% tnt%?g%ﬂﬂohgk&dé@d%ﬂéo@&nﬁﬂ@fﬁﬁﬁnoﬁ -#Hifie extracel | ul ar

domain (a-charn) of the human | G- Typ€ 1 Receptor was added (mAb 24-55,

G oPep). After 2 hours incubation at 4Cin-a rotating Eppendarf reaction
tube, 25 | IRroteiwn dGsapiface shthbeatisodyAfehsinamtBnosche proesnt ofAEE

'17-0618-01) wer & Qi e;ﬁvef;trh-hour at 4C.
The beads witH?® goordﬁ’%fjgﬁ IL(I%V%ﬂ heaBatbet &MQ% séfo : -

protel n-co X e I sol ated by
centri fugatlfdﬂw@gaﬂﬁlﬁﬁt%théﬁfzme “JQ ‘g}ea‘r’fgorﬁ’%ghed fhree times with
wash buffer (lysis buffer. with onIyOl% Triton(r)-X100) _ A ter boiling the

bedds in La r I R@mllggo ] pERaTAtas by -
-SDS- PAGE angl[ﬂ;q”ﬁ'ﬁg‘%rre 6 n’fﬁr?é:c]w( ulngse rngne , (PROTRAI\‘M;) BA 85,

Schl ei cher &SEH:a%9) )Sﬂbﬁﬂe@@ﬁ-’dd‘fi@ IJ@ NOBESKIBHoEPROT VT 0si ne
~ specifig an':1 @gggc(lpp@t at120- odgnen%:h@dmﬁqimwme @Bb32d3t. M&sll?'é%@gét o -
det ermi ne phos nQaur I sk@batone .
det.ection of”ﬁjﬁé@ﬁﬁﬁa& &Vﬁ%e%mm%ngﬁ %; ?ﬁ) ﬁ:r%%fl ity for, -
‘phosphor.y| at peticBems 13welbplate vais dnnsfi m%??"f? PSP 8d.  -37-

The obser Vedeat&h%ﬁgenem&fmteamlmeduemspmnymfacem of both IGF-IR and
'Akt/PKB is shown’in Fig. 8.

The medinm was carefully removed and replaced by different concentratm:s of
_15‘ | antibody diluted in the respectxve medlum In two control wells, medium was .
| replaced by either medium without. antibody or medium with a control antibody .
B (AB 1, Oncogene, Cat. No. GRll) Cells were: mcubated at 37°C and 504 - COZ and
. demdnal plates were taken out for further processmg a.fter 15 minutes, 24 hours
: and48hours . :

20 | L The mediwn was carefu]ly removed by aspua’aon and 100 pl of cold 1ys1s buffer was
- added per well (50mM Hepes pH 7.2, 150 mM NaCl, 1mM EGTA, 10% glycercl, -

. 1% Triton®-X100, 100mM NaF, 10 mM NasPyO, Complete® protease inhibitor).

o -'The cells were détached using a cell scraper (Corning, Cat. No.’ 3010) and well »

: _ . contents transferred to Eppendorf reaction tubes. Gell fragments were removed by
25 B centrifugation for 10 minutes at 13000 rpin and 4°C and the supernatant was added .. '

- - to 2x Laemmoli sample bufferina 1: 1 {w/v) ratio. Ceﬂula:c protems were separated by K '
. | 'SDS-PAGE and transferred fo a- nitrocellulose membrane (PROTRAN@’) BA 85,
S Schlelcher&SchueIl Cat. No. 10 401196) by sem1~dry western-blotting. -

o An anubody speaﬁc for IGE-IR (C~20 Santa Cruz Bmtechnologes, Cat. No. sc—
.80 713) was used to determine protem levels of IGE- IR. :



Exanpl e 9 induction of antibody nedi ated downregul ation of I1G-LR in-vitro
5 1n order to detect effects of the antibody of the invention on the anount
of 1GF-1 receptor (IG--IR) in tunmor cells, tinme-course experinents and
subsequent western- blotting analysis with G-I R specific antibodies were
performed Human tunmor cells (HT29, 5 x 104 cells/n$) in RPIvIl 1640 nmedi um
(PAA, Cat No. E15-039) supplenented with 2 MM L-d@utam n, |x non-essenti al
am noacids 10 (G bco, Cat No. 11140-035), 1 nM sodium pyruvate (G bco, Cat
No. 11360-039) and 10% heat i nactivat-ed-FCS (PAA, Cat No. Al5-771). For
each incubation period one 12 well plate was inoculated wth 1 m cells in
the respective nediumfor each ex‘gerl ment and cul tivated for hour s at

37C and 5% COpwnrEhatmedefd FFdB dndige bmﬂmyn*awm&leanﬁnﬁ%ﬁ%ﬁééﬂs di fferent
concentrat i oSy R affkP 1 A bDOANe HithbeasidBsdrtel. r espective medium In two
control wells, mediumwas replaced by either medi umw thoutantibody or
mediumwi th a control antibody (AB-1, Oncogene, Cat No. GR11l). Cells were
i ncubat ed at E8x@lail 5% CO2 and individual plates were taken out for
farther procgssiiRG, 8fh&linbendihdwdizas- W@a hidhh i&HRQEEstor 20 The nmedi um
was carefully rérmvedLby aspi ratlon cgnd 00 | of cold Iysig buffer was
added per well (50mvHepes pH7. 2, 150, M Nad , 1nM EGTA, 10% gl ycerol, 19/0
Tri t on-X100, Inl&deioNafermi@ vmmaﬂﬂézﬁﬁb@mﬁﬂetie(qn)myaﬂm blade bm%ﬁ&ﬂft or). The
cells were IRLARNRARYSE folifidy GRE LARGLIHAREN Rt e biorddd Gihand wel |
.contents trans erre tﬁic‘;’ Ep (%ﬁ (f feacﬁl on es. Cell fragments were
removed by, 2mdiqagkvd ERSPEdD i nut es at 13000 rpm and - 4C and the -

. 'super nat ant - was added to 2x ‘Laenmm i sanple buffer inal:1(v/v) ratio.
Cel'lul ar pro I Yecornik % egsn(gg( ahqua :

ni trocel | ul oérgé ?rae]ﬁbﬁ xems% %{' eCOAt Sc“’] | ei ger géqu ,Cat No-
10401196) by weidpl %%dymvbéwé?lﬂbmw%lﬁal DA PHB S8R Sy5a

1 G- IR C- 20E1§&@H)%uﬁﬂhtﬁezﬁhdﬁvﬂlﬁ) mmudgehsamﬁa(em@ CscNOSOSOBﬂ}@)MN@sl used to
~ determine pr%tﬁh?t Vc%'vfte@ﬁ@% f?iA,on £ No: %15'99!‘11%&%@&:9&&&751@?@8 i nduced

- by the antibod fie 1 nven ‘l'ess"t g lci)urs af ter addition
of the anti b@@gp mtheresPectweme um for each experiment and

cultlvated for twa dajrs 2t 37°C and 5% CO?, to obtain conﬂuent cell monolayers

.. To collect mdmdual cells, 2 ml of 1x Trypsm/EDTA (G'bco, Cat. No. 25300—054) '
5 per T175 flask were added and detachment of cells. monitored with a microscope.

S "The cells Were collected and medium with 10% BCS as described before was added
| 46 a total volume of 50 rml. Célls-were reisolated by centrifugation for 10 minutes at

1000 rpm and resuspended in 50 ml of blndmg buffer (120 mM NaCl 5mMKdL, -

.12 mM MgSOy, 1 mM EDTA, 10 mM D(+)glucose, 15 M NaAc, 100 M Hepes

200 pH 7.6, 1% BSA) Cells were counted, reisolated by centnﬁlgatgon and ad;usted
L with bmdmgbuﬁer to 1x105 cellsfml.. | |

T Jabeled fnsulin peptide (Amersham, Cat. No IM166 ~2ooo Cllmmol)
+ " solubilized in 0.1% CHsCOOH, were diluted in bmdmg buffer to a final activity of
: 44107 cou.uts/ (minute*ml). 754 of antibody together with 25 il of prediluted = _
5 labeled insulin peptide was added to 200 pl -of cell suspension (final antibody
" concenfration 200 nM) and incubated for 3,5 h at 4°C. Cells were reisolated by .. '
'cenmﬁlgauon for 5 mmutes at 2000 rpm. and supemataut was temoved. Aftér
o washmg two times.in 1 ml binding buffer, cells were resuspended in 1 ‘ml binding
‘buffer and transferred to scintillation tubes. The- amount of radioact[ve peptide

30 - 'bound to the ce]l su:face receptors was meastred on a scintillation counter.



Exanple 10 i4 Inhiibition of insulin binding to 3T3-cells expressing human
insulin receptor 5 In order to determ ne whether the antibody of the
invention also blocks binding of insulin to the insulin receptor (IR,
conpetition experinments were perfornmed with a radioactively |abel ed hgand
peptide. 3T3 cells (1 x 1051nl) expressing reconbinantly high nunbers
(>105) human IR were plated in MEM Dul becco nmedium (DMEM w th high

gl ucose (PAA, Cat No. 10 E15-009) supplenented with 2nM L-CGhrtam n (G bco,
Cat. No. 25030-024) and 10% heat i nactdguated FCS (PAA, Cat. No. A15-771).
Six bottles in the T175 format  were inoculated with 20 m- cells in the
respective nedium for each experinent and cultivated for two days at 37C
and 5% CO2 t@h@m‘ﬁtsrﬂeﬁmﬁﬁtfdﬂemht the hiiveiyalf dyeinsentif doe|Hog Bxerfengi iR dual

cells, 2 nil | X Tt T, t ). 25300-054) 15 per T175.
flask were a%l’ﬁgﬁl aﬁd1 ‘éﬁ}%%{%@n{ﬁé%&%&%eg% o tor ed with a mcroscope. The
cells were collected and nediumw th 10% PCS as descri bed before was added
to a total vegl c® 50 nmL Cells were reisolated by centrifugation for 10
m nutes at . 3%% m a bi ndi ng buffer (120 mMm
NaCl, 5 nm K Psm“i‘? Oﬁﬁgl‘%@“ﬁeﬁﬁ%ﬁ‘ﬁa}@dﬁw@éh +) gl ucose, 15 mM NaAc,
100 mM Hepes 20 pH 7.6, 1% BSA). Cells were counted, reisolated by

- centrifygati Qr[‘oﬁi%f't@ﬂdclﬁﬁk@@F Iﬂ\ﬂsﬁlhulbhﬁgjhd‘n@ﬁhuf)f’éb abihady of 68 inwdniopn

lii'-1abel ed egﬁ}ﬂe 51% ,]_mr}‘the(g:g;[ the'é!Qs éé‘%f]I@@:I hgg,gp@gugr{ nmol ),

“sol ubi lized PA° Yding b final -~
activity of - t@*ﬂzﬁﬁenc@aﬁtt@/ {atibndy of Hie) inversion ?élld ‘aﬁ%f?fﬁ%fﬁfn ‘@dé’t Wwith 25 |

of predilut e@)dcéfse Cerdanly bﬁhﬁﬂm& &%ﬂnikdpsgpalmtemmomgemalmz@ﬂu of cell
suspension (fnal a JbOd @@%I r 3,5 h

- at. 4C. Cells ué’BTsE%(eeﬁ’e‘ﬂg | fuga(iel o@‘l}f%: ?‘gis’%é&ooo rpm -
~and suger nat avith IGBIR e@isfkﬂ,t%ptrﬂwwabh%gtﬁlmp@pl% ( 9?1 ing -

- buff erl I cells gﬁ r@&rﬁw%dﬁdmm bulBech pRilie (Ih)MEI\fE)rwﬁnnghr@mis:er r eg to
eell surf 223”?@&65@ iad0Bk Soning B SR pft rOhbE (SRepoLARLE (08
~results dermnzsn&m@m) talndto 5% ehean inaliprtedoFCY A AnGENP- AHF-dbe SOIné‘EmFIht erfere
_ Wi th bindi “%191“ b LS Yo, hi@iamshob R st v/ shin sURPRI nemeptdnim (FAY, CENo.
s 'B15-039) supplemented with 2 mM L-Glutamin, 1x non—essential aminocacids
' (Gibeo, CatNo. 11140-035), 1 mM sodium pyravate (Gibco, CatNo. 11360-039) -
E and 0.5% heat inactivated FCS. (PAA, CatNo. Al5- 771) ‘For determination of ICso
©  values, 12 well plaies were inoculated with 1 ml cells i in the respectwe medmm for
. each expenment and cultivated for two days at37°C and 5% COs.

200 - After 48 hours of cultnratxon with Iow serum med.mm, the medmm was careﬁﬂly
B removed and zeplaced by different concentrations of -antibody diluted in. the -
EI‘CSPECUVE medium. Cells were incubated for-15 mmutes under the condlﬁons o
- mentioned above. The medium was carefully removed by aspxratlon and. 100 ulof
o " cold lysis buffer was added per well (50mM Hepes pH 72, 150 mM NaCl; 1mM
25 - BGTA, 10% glycerol, 1% Triton-X100; 100mM NaF, 10 mM NagP,07, Complete™ .
o o _protease inhibitor). - The cells were. detached usmg a cell scraper (Corning, CatNo.
3010) and well contents trazisferred to Eppendorf reaction tubes. Cell' fragments
| were removed by centrifugation for 10-minutes at 13000 rpm and 4°C (Eppendorf -
| centrifuge 5415R) and half of the supernatant was added fo 2x Laémmli sample
30 buffer in a 1:1 (v/v) Tatio. For mmmopreapltanon of IGF-IR, the remaining
) | ‘supernatant of cell Tysates underwent a learifying spin (10 minutes at 13000 rpm.
. and 4°C) right before 1 pl of an antibody against IGE-TR was' added (C-20, Santa
- Cruz Bmtechnologes, CaTNo sc-713 or mAb 24-55, GroPep, CatNo. MAD1). After



S Exanple 11 No stimulation of 1G~1R and Al dT/ PKB phosphorylation 5 In
order to exclude G- IR stinulating activities of the anti body of the

i nvention, phosphorylation of IG-1R was determ ned in the absence of

| G-I ligand but in the presence of the antibody of the invention and a
reference anti body (al R3, Oncogene, CGermany). This was perfornmed by a
western-blotting analysis with phosphorylation-state specific anti bodies.
3T3 cells (ATCC CRL 1658) transferred 10 with I GF-1R (5*104cells/m,
Pietrzkowski, Z., et aL, Cell Gowh B0-fer. 4 (1992) 199-205) were plated
in MEM Dul becco nedi um (DIVEM wi th high glucose (PAA Cat No E15-009)

suppl ement ed th, 2 i n . 5% heat
i nacti'vat ed QF&“ n{\)/é ﬁ(lg 8}51% r%“?‘ﬁg E%?egﬁ?f%gﬁm zgelﬂ)%&(e 9, NCI
‘H322M 5% 104$aph§:osa’ﬁ” RS 166 shamali BinsdidRAR, GafNo17- %lBE)JlBS 939) actig@pl enent ed

wth 2 mM L- , i ﬂgiq;oug
11140- 035) , @%Hsoh’gﬁﬁ%qﬂa%{;g‘g‘&%?gﬁ%cf bf @rﬂoapqp4ﬁ3T§1%Cgo39) 8. 5% heat

i nacti vat ed ¥ESogPRR ‘M?NB]“%TF}IWI?‘?}W&?BFE“&%@W 20P [ val ues,
12 wel I5 pl at &8l #9%6) entl vechddahed tivhéshwith iastc Blffs (Iysis bhferreislp eslyi V% nedi um f or

- each experi |t ; @gpl After 48
hour s o1l‘o cuﬁ%a%ﬁfmﬁgwg%%%%ﬁ%ﬁﬂpﬁmﬁ& ) 39% %gll

removed and V&S| seEdtedybidsPPEréH aE%n%ﬁ?Fféilltﬁn% Eéﬁfo P%?oH‘? ARGt ed in the

respective NERQTRANCBAl 83, Setidchergsthatls Caflos. 10A0NI96)be senmindie westam-condi ti ons

“nment i oned a %61 The nedi um was carefully renmoved by aspiration and. 100 1

of-. cold IyS|s g fer was added per well (50mM Hepes pH 72, 150 nM o
NaCl:, .| mM 25 EGTA, 10% gl ycerol ; 1% Triton- Xt00, 100nM NaF, 10 nM Na4P207,

_.Conpl et@TM. pAopB@s@Boﬂymambts daiﬁ); aifiid etw raoﬁiaetei@medzam ngs-a2xel | :
sscraper - (Cor pl.f %to)sphovﬁg;a%' SOOLPILE, U aDs! 8t 1 ol gifppendor f
’ V

‘reaction tubes:. rer cen rlfugatlon or 10

ni-nutes at- 1Blmgh¢rglma@mdstz’4:® (@pp@mppunﬁeéntlﬁff doBAIBRYCAP AN of - the
~ supernatant - Beldiaedt AIPKE aQRM dntbedmp I@aﬁg bua‘tf eivith N specikicity (®iv) ratio.

- For  in munopr [ n ernatant .of cell
“lysates unde?ﬁ?@ﬁg %ﬁgﬁfﬁﬁ@ﬁg@g’?‘ﬂg’?‘%{ﬁ gg %Ftp%i‘gooo rpm and-4C)
" right before-1 pl- of - an antibody against | G--1R was added (C-20, Santa

- Oruz Bi®t echiahR@besved @BltNRe AREPITE RirdSe dBWNsR4mDRy ﬂl@éi@ﬁ’zﬂﬁ!mg fRAtMgy: ofVADL) .
Af t er 40- i IGE-IR was significantly activated by the reference antlbody at concentrations

| higher than 5 oM but not by the antibody of the invention af concentrations up to
. 10.000 oM. The results are shown in Figs. 10 and 11 (HM=low serum mediam Wlth E

. 0.5% BCS, HM+IGH=low serum medium with 0.5% FCS and 10 nM hIGF~I)

: .20 S Example 12 _ -
o 'Inductlon ofreceptor down—reolﬂatlonm H322Mxenograftmodels o RREE

L ‘Tumors were _i’nduced in nude moice and treated once with diﬁ'erént'_conceﬁﬁaﬁom _
- of the anﬁb_ddy of the invention. 24 heurs after treatment ithe_tumOrs_’Wt:re‘ -
extracted and homogénized under Hquid nitrogen. Cold lysis- buffer was added L
25, | (50mM Hepes pH 7.2, 150 mM NaCl, 1miM EGTA, 10% glycerol, 1% Triton-X100, -
L L iOOmM NaF 1 mM Na3VO4,- 10 M NasP204, Completem.protease inhibitor,. ImM.
" PMSF) in a buffer-volurne to tumox-weight ratio of 3:1 and thoroughly mrxed with
the thawing tumor homogenate. After solubilizing the tissue for 15 minutes on ice,
_ msoluble fragmen_ts were removed by centrifugation for 10 minutes at 13000 rpm
30 . and 4°C (Eppendorf centrifuge S415R). The protein concentraﬁon of the samplés _
' was determinéd with the Micro BCA™ Reagents (Pierce} and lysxs buffer was added
to adjust equal concentrations. Part of the supernatant was added fo 2% Laemmh .



2 hours incubation at 4Cin a rotating Eppendorf reaction tube, 25 |
Protein G SepharoseT" beads (Anmersham Bi osci ences, CatNo. 17-0618-01) were
added followed by another, incubation step of I hour at 4C. The beads with
bound anti body- protein-conpl exes were isolated by centrifugation (1 m nute
at 2000 rpm 5 and 4C) and washed three tines wth wash buffer (lysis buffer
with only 0.1% Triton-X100). After boiling the beads.iin Laenmli sanple
buffer, cellular proteins E were separated by SDS- PAGE and transferred to
a nitrocel |l ul ose nmenbrane (PROTRAN BA4185, Schl ei cher&Schuel |, Cat No. 10
401196) by sem -dry western- blotting .10. A phosphotyrosin speci fic

ant.i body (Upstate, done 4GL0O, Cat Na. 321, reco

tyr osme- phosq@miwb@feéél pidt@E VP\§*)U‘\r\/§§]l‘8§reﬂ0’feﬁlsd@f%?eﬂfrﬁ%d%%ﬁs&sp%or yl ation
status of i muanopusddiead $oGra | Ritrdwelinlbdee demnbane o{PBOTRANos BAor 8 at ed

Akt / PKB an n £4 Ro, ykat ed

Ser 473 ( Cel %@ﬁﬁ%&%ﬁh étﬁﬁ%% 3‘@171%)@) V\gg&%lp l‘MeIfncmomB V\gxg%sterved t hat
t he Akt/ PKB dietifis mtdﬂodmé@—ﬂ%aﬁwﬁaﬂ%@mﬁ%?ﬁ?ﬂ‘?sn%ﬂyatSﬁ\@@ ¥ SFCR-PR was
signi figant| ya¢igyated by the reference antibody at concentrations higher
than 5 nM but not by the antibody of the invention at concentrations up to
10. 000 nM .The results are shown in Figs. ‘10 and ll@tg | ow serum medi um
with 0.5% FOSpn ieki@ERt with thesentibaryrefithe imwrEen ovesws L AP OPhI GF- 1) .

- 20 Exanpl e 1g.J.naus UkQBsObf ICICEDIMs #BMan kagidal ECH0 t0.- B2/ (Kewogr af t
- nodel's Tunors_were induced.-in nude mce and treated once with different

concentrati ok~ of the. antibody of the invention. 24 hours after t reat ment

‘the tumbrs were extracted and hom)genl zed under liquid nitrogen. Cold

[ysis buffer pyg jagsled 25 (50nM Hepes pH 7.2, 150 nM-Nadl , 1nM EGTA, 10%

“glycerol, 1%"r102>g[2 100mM NaF, [- mM Na3vo4, 10 mM NadPzOv,

Conpl ef@r " 6:11 bitor,. ImM PMSF) in a buffer-volunme to

.tumor-weight-ratio of 3:1 and thoroughly m xed with the thaw ng tunor
hormgen'ate ,ﬁfl& wci@h Ubi lizing the tissue for. 15 minutes on ice, ,
“insal uble fragrrents were rerroved by. centrifugation for 10 ninutes at 13000
rpm 30 .and- 4C (Eppendorf centrifuge 5415R). The pr.otein concentration of: '
~‘the, sanpl es Towdserticothaiabdity of aubotiies Moorrbnmwwagew@ﬂml&%) and -

o yS' s- buf f CF pfRH Qﬂ%g&qhwas used. Clq is part of the adaptive immune system and, upon

'bmdmg to immune complexes, gers’ the sequential activation of several '
B iS ‘ zymogens. The enzymes in turn, cause the cleavage of C3 molecules, which can
U result in the onset of m_ﬁammaiory reactzons, opsomzauon of foreign or aberrant .

. particles and tysis of cell membranes.

‘ ;-- In pnnaple, the ELISA plate is coated w1th concentraton ranges: of the anttbody, to
R " which- human Clq is added. Clq binding is detected by an antibody divected .
20 agamst human Clq fo]lowedbyaperondase—labeled oonjugate.

- Materials and-methods

L Anttbody 18, 8 and 23 and control antibodles were tested in concentratlons of 10, 5, |
1and 05 }Lg[ml Table 1 shows the- spedificities of the samples tested. As a negaiwe
‘control a haman IgG4 (CLB, stock 0.5 pgfml), that binds Clq very weakly, was
25 7 used. ‘Human IgGI was mcorporated as positive ‘contrel. Human Clq stock:
| ~ solution-with a concentration of 2 pgfm) was used. For the detection of Clq 2 rabbit
| antibody directed avamst Clq (Dako) and an anti-rabbit IgG antibody, conjugated
" with horseradish peroxidase (Sigma) were used. :



to adjust equal concentrations. Part of the supernatant was added to 2x
Laemmh -41- sanple buffer in a 1:1 (v/v) ratio. Cellular proteins were
separated by SDS-PAGE and transferred to a nitrocellul ose nmenbrane
(PROTRAN BA 85, Scbl eicher&Schuell, CatNo. 10 401196) by sem -dry
western-blotting. An IGF-1R specific antibody (C 20, Santa Cruz

Bi ot echnol ogi es, CatNo. sc-713) was used to to 5 detect . IG-I1R . Upon
treatment with the antibody of the invention, we observed a concentration
dependent decrease of I GF-1R levels wi4h an esti mated EC50 at 0.6 ngl kg
(Figure 12). Exanple 13 10 O q Binding ELISA Introduction To determ ne
the ability 8 lgntlbodles agﬁFldlng to the invention to fix G q an ELISA
approach was ﬂg 2of the adaptive imune system and,. upon
binding to i mune conplexes triggers the sequential activation of several.

15 zynogens. cAiRQa 4 Y¥R&rhifs tiinuGaYaing BmeHesvae S1alAC3eht weel es, which
can result |nth nset of ..i nfl ammat or tions, osnlzalon of forelgn
or aberrant ‘?ﬁoélémﬁrﬂfmpﬁ?lrstegﬁ‘s@é‘l %’%%ﬁ% Eeg 613’@" t he ELI SA
plate is coaGea@hdensmmfm@rﬁratl on ranges of the antl body, to which hunman
Clg is added C g binding is detected by an anti body directed 20 agai nst
~human dq foI | oped by a: peroxi dase-1| abel ed conjugate. Materials and net hods
ANt booEy 18, R$UH[d23" and control antibodies were tested in concentrations
of 10, 5, .1 and 0.5 gfnL Table 1 shows the spemficities of the sanpl es

. tested As a @Egﬂ}db\é&esg &Hﬁx%m%@%%ohgﬁv&&%ﬁv%eﬁh% fims &/iigan that

binds G g ver Huma I nc’grg rat ed as positive

n
control . Hunkr ?Qq EOtﬂns?}EFc‘P@m%}dkﬂleéﬁ A4y eB @[36950%’1"}3 at P
“For the deteEhiMib @hcédtaptiony addihé cur&ﬂtWeb&)ﬁt}leddlsﬁgGiﬁeﬁnagaagﬁsﬁoﬂBqﬁ( Dako) and "

_an ant - abbit ) (1Gr A LR biSARL USRS e ek D21k B aHase

Fg was -used

- _( S'o miIO _coefﬁaent ;)f the c;n-'\r;a (RZ)-a-n-d-ﬂ-le sta.t;cia;ci Elév;a-tlon for each value. The lowest
' | . correlation coefficient had a value of 0. 950 (IgGé) With a maximum binding of =
© 0.279, human IgG4 (negative control) shows minimum binding of Clg. Positive
- controls IgG1 and IgG3 both bmd Clq, as shown by a maximum bmdmg of 1.729 -
: andZ 223, respectwely
15 - . j Tablcz

_ Mammum binding (Bmax) of the HuM_Ab tested i in the Clq bmdmg ELISA (11=3)

Bestﬁtvalues ~ ‘Bmax Sta.ndaxd 3 ._Goodn‘es.s ofﬁt_ ' Stan&ard
‘ ‘ - S .‘.-';c.leifiaﬁon: LR _ _ deviation |
e | iz | o eaes | - 0983 | - 0010
CjIges (. 2293 | o047 |- 0995 | - 0.005
1564 | oae ] o280 | 0ss0 0041 |
Antbody18 {. 1670 .| 0601 . | 098 | 0005 . |

' The ,corrélati_on coefﬁ.dent (R2) and standard dévia"ciOn and aré also listed.

U -'Compared to.the Clq bmdmg of human IGGé: (nebatwe control, Wlth an o D of
- 20 0279)4l anﬁbodles tested are equally capable of fixing Clg.



42 Calculations and curve fitting Cal cul ati ons concerni ng maxi num

bi ndi ng (Bnmax) of the HuMAb tested were determ ned using nonlinear
regression curve fitting (one site binding) using G aphpad Prism software.
5 Results The anti bodi es according to the invention show dose dependent

bi ndi ng of human C q protein. The optical density at 405 .um (CD 405 nm
was plotted against the. HuMAb concentrations and the curves were fitted
usi ng nonlinear regression. Best fit values for maxi num bi nding (Bmax) are
listed in Table 2, as are the correl at43en 10 coefficient of the curve (R2)
and the standard deviation for each value. The |lowest correlation
coefficient had a value of 0.950 (1g&4). Wth a maxi mum bi nding of 0.279,
human | g& (Eegafié 4 control) shows minimum binding of A q. Positive

control s | gGh.aRMinhAGBoMatBodi Mekifkdefftor Faiondlyy mtAiHE M iduliihdi ng of
1.729 and 2.223, respectively. 15 Table 2 Maxi mum bi ndi ng (Bmax) of the
HuMAb tested in the Cq binding ELISA (n=3) Best fit valyes Bmax Standard
Goodness of T brdst &ndeteninine éhe aupiaty *izhel genemtedHuMBnsntiRpdicyty €lcit729 0. 166

0.983 0.010 Tg%% 26 gggf %&9%@5,95}& dép@fafend PBExHRAQDT) %6@ 0. 041

Anti body 18 elation.coefficient (R2) and

st andar devﬁ%iti‘hoéﬁ‘dﬁﬂ‘ﬂl %H’tée %‘Efo?l @%ﬁb‘% FFRSOF %J‘CI g bi ndi ng of

* human | g4 (negat ive control, with an O D. of 20 0.279), all antibodies .

~ tested are egy 31 @g%%nﬁfc&&emﬂt@e #8nolExaimhecel finDpHieraninat i on of
e E; !

tibod d t t t
S‘thr%%e”?h'sx%ﬁ.sa@wo el e dteEilid i MR LT o B 10

minvtes {Amersham Pharmama Biotech, UK, Cat CJS11). After labelmg 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 a round bottom plate, in ‘a volume of 50 pl.
" Antibodies were added at a-final concentration ra:ngmg from 25-0.1 pg/ml i a
volume of 50 il cell culture medium to 50 ‘pl cell suspension and incubated for 30- |
- 60 minutes. After iricubation exoess a:ﬂhbody was removed by washing twice with
o APBS 100 1t of active or inactive (30 minutes at 56°C) poolecl 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 whlch the cells were spun down at 1500 rpm for 3 _
minutes. 100 pl of the supernatant was harvested transfexred to polypropylene'
: tubes and counted in a y~coumter. L ' ‘

7 To stady the effects of the antibodies in ADCC, H522M, FI460 and NIEE 3T3 or -
BRI S other surmble IGF-IR expressing. cells (2-6x 10%) were Jabeled with 100 pGi> S1Cr for
PR .45 120 mmutes (Amersham thmaaa B1otech UK, Cat CISll), washed twice
- Wlth 40 ml of PBS and spun for 3 minutes at 1500 rpm. The cells were plated 5, 000
i per well in a Tound bottom- plate, in a volume of 50 pl. HuMAb antibodies were: ;
‘added ata ﬁnal concentration ranging from 25-0.1 pg/ml in a volume of 50 pl cell
2 culture ‘medinm to 50 4l cell suspensmn ‘and incubated for ‘15 minutes.
L Sllbsequenﬂy, 50 pl of effector cells, ﬁ:eshly isolated PBMC or punﬁed effector cells
_ from buffycoats, were added at an E:T ratio in'the range of from 100:1 to 5:1. The
L .plates were centrifuged for 2 minutes at 500-700 rpm, and mcubated overnight ‘at
: 3’7°C After incubation the cells were spun down for 3 minutes at 1500 rpm and 100
30 il of supernatant was harvested, transferred to polypropylene tubes and counted m
a Y-counter. - '



fi immune effector nechanisns, conplenent dependent cytotoxicity (CDC) and
5 anti body-dependent cell cytotoxicity (ADCC). studies were perfornmed. To
study CDC (National Cancer Institute, |lung adenocarcinoma cell line), _
H322M  H460 and NIH 3T3 cells (2-6 .x 106) were |labeled with 100 pG "Cr
for 45-120 m nutes (Anmersham Phar maci a Bi ot ech, UK, Cat CJS11). After

| abeling the cells were washed twice with 40 ml PBS and spun for 3 m nutes
at 1500 rpm The cells 10 were then pI ated 5,000 per well in a round bottom
plate, in a volune of 50 pl. Antibodi*és were added at a final

concentration ranging from25-0.1 pg/m ina volume of 501 | cell culture

mediumto 5 I Si ted for 5 es. After
i ncubat i on g@j%erg%gngﬁﬁ% @T % @?rg Vv Was msse V\nﬁ’coefthggh . 100 pl
of active orreleracef méloé@mtmﬁtmne@eat@r%@ﬂs Iméllé’ddﬁamﬁ seragied i nea 15
pi g, rabbit SE,QHAE: MG Feidh-Shititas the e k@t 1430 was added, and the
cells were incubated for 3 hours, after ich the cells were spun down at
1500 rpmfor 3 mnutes. 100 pl of the supernatant was harvested, :

t ransf err ed Exampdd Mpr opyl ene tubes and counted in a y-counter. To study

the efsects @f,JE M PAHBIM QAnPCC, H322M HA60 and NIH 3T3 or 20 ot her
- swtable | GF IR expressing cells (2-6 x 106) were |abeled with 100 pG SLCr

for 45-120 m nutes (Amersham Pharnacia Biotech, UK, Cat GIS11), washed
twice wth B affectobf :RB’SodmmBmpsumw@ermﬁesugamdthysrnémaﬂgﬁ@qnpmaﬁmccel s were

| ated 5, 00 Hahen @'Q:e@f | HuMAb
gntl bodi es \%e]f'%%cx\gwgrdl& & %Sl na&eg%%:tgﬁatsga 1.on Pri%r%ﬁ?ﬁz?g Wé@ 1jig/n -

in a. volune- ng@dp?g%téﬁlwﬁ%wge&rsé TR Bt 67) %Hgl on and
‘i ncubat ed. fm@tce {hu/it) Foe ghat p&:ﬂas&a(mmtﬂslﬂﬁzzﬁﬂceﬂk wezfe @ht@mrmd icdbbid, freshly

i sol atgd  PBMG; I']s SrizilRr dded at an -
_E:Tra|0|nt e rangeg‘gﬁ&%ﬁf%%ﬁmyaﬁd g@%ts @mﬁtrlfuged .
for 2:ni nut égegied 5ol H50 ’ihﬁc‘B’&%t'EHnﬁ’i/é'? hW‘"‘%lF\‘lj\'e @f Aiter -

~incubation 1 aeasafthd mzm&rcﬁaz&m xddmﬁefma:anpdmﬁ»&& aweéﬁ@@orqimg anthe100 30 V1
‘of ‘supernat, af&&m&?asﬁr%lgaru%ﬁafe& %y SLANSS 8" (Bl Q1shat X@ée%mé] &Rl Rgssand

counted |n ay €O
. and natural products.against animal tumors and other b1010g1ca1 systems”, Cancer

s Chemotb,er Rep. 11.301, 1972) where tu.mor volume [mg] = (length x (mdth)g)
' - Antibody was administered mtapentoneally (1p) at 10ml/ kg. Treatment was
started. with doubled doses. of the antibody administered in doubled volumes.

+. Tumors were mduced in nude mice as described above. After tumors had grown to

- '4n average volume of 160 mg, mice were treated mtrapentonea]ly six times once a-
20 .lweek with 6; 0.6 and 0.06 mg/ kg of antlbody as consecutive doses startmg with 12 -
| . 12and0.12 mg/ kg as loading dose given once on, the first day of treatment. FJ_gure,
- .13 pictures the tumor volumes measired durmg treatment unt:l day 67, when the
‘animals were sacrificed- and- the experiment was termmated. ‘The expenment |
= _demonstrates that blocking of the IGF-IR axis by thu antl—IGF—IR mAb 18 results in
s antitumoral -efficacy when adm_lmstered as a single agent at 6 and 0.6 md/lxg In_ '

' - .contrast, 0.06 mg/kg had no effect on tumor groW& SR : :

- In addition anﬁbod;y 18 was tested. in- - combination Wlth cremc1tabme in the same
~ model. Tumors were induced as described above and treatment was m:ttlated when - .
. tumors had established and grown to 170mm’ average in all groups. Anhbody was
30 . 'admxmstered once a week i.p. at 6 and 0.6 mg/kg and in combmatlon with 62 mcrf
kg of gemcitabine at 0.6 mg. Gemmtabme was administered one cydle ie. every |
..thll‘d day for four times in total. Again, treatment was started by administering
, .doublecl doses-of the anﬁbody Figure 14 shows the tumor size in reIann o the-



The magnitude of cell lysis by CDC or ADCC i s expressed as % of the maxi num
rel ease of radioactivity fromthe target cells lysed by detergent corrected
for spontaneous rel ease of radioactivity fromthe respective target cells.
Exanple 15 5 G owth inhibition of H322M tunors The effects of anti body 18
in vivo was investigated by inducing tunors in athymc —nude m ce according
to established nmethods. Human H322M NSCLC cells were roinjected together
with Matrigel subcutaneously into 6-7 week-old athymc - nu mce (nu/nu).

For that purpose, 5 x 106 H322M cel | s-wgere concentrated in 100}d 10 °

cul ture nmediumand m xed with 100 pl MatrigeL 2001 of this mxture were
-injected into the right flanks of the mce Tunmor vol ume was cal cul ated by
measuring t umeriodi teadhetts ovdrtthne/dincaperisagnit emenyifedehal HeAdRERCYH: ding to

the formula fihsdy ﬁ%ﬁ&@&d@ﬁm@&@@e@ﬁ dds uﬁﬁblartamof:@o&th‘ﬁmeﬁen@em ng
-chem cal agent an&l ét ural pr oduct€ ai nst rrngP t#g% gnd ot her

bi ol ogi cal s@g@?ﬁ? ¢ et rigmesp ST g9 H%ra % ‘;Bwhere t unor
volune [ng] = (Iength x (width)). Antlbody vvas adm ni stered

i nfraperitonegllyj{js P-) at 10m/ kg. Treatment was started wth doubled
doses of the @nt yqadmfg%_ster ed in doubled volunmes. Tunors were induced

in nude i ce @RovREMLHEYOIYITEO%i ter tunors had grown to an average
vol ume of 160 ng, mice were treated intraperitoneally six tines once a 20

week with, 6, T%Egrs%%g Qldgégriﬂ ugegm@cfe ARLEAROY deRrib&PRTBGHDlVE dege

starting W|th as | qadi lvenonc nthe
first day of -trmuHentLs fhrehlst OVCIR?% e&?@%&@'ﬂﬁﬁ @ﬁ’g‘s Wletgsur ed
‘during treat nesaiblisipt i thmdayofGpproatredtely 180 naglwmltseawdnetrmoﬁeﬁlbe@klcand t he

. experi nment -was X Sinl Badtmbhagdsi ng of
the l GRIR sl B Rk W@%ﬁfmﬁ\ﬁﬂ%@@ﬁﬁﬁ% ipral
efficacip V\hensta@@gmtbt@‘%dé@seé ofj 3gpbeda g 250 nch’s%) (%Q r#&/?fgio ?

contrast, dO O/ 1) N&e&ﬁ&meﬁé:@@ﬁsu@nas thatby trepratthwitntheddibodyntuawnri body 18
was tested in_conpbin ?gﬁ gﬁgtrgncergpgg (Fi rs were
“i.nduced as deSc?"@ ab OOV € ang rea1n£rr%%lfdna\%a1§gin§1:6??at ed when_ lYturmrs had
“establ i shed a®®- gr own to 170mB, aver-age in all groups. Anti body was 30.
~adni ni stered once a week‘i.p. "at 6, and 0.6° mg/ kg and in conbi natlon with -
62" rrg/ kg of .gencti t abi ne . at .0.6 ng. Genti.tabine was- adm ni stered one cycl e
i.e. every: _ L




third day for four tines in totaL Again, treatnent was started by

adm ni stering doubl ed doses of the antibody. Figure. 14 shows the tunor
size in relation to the -45- various treatnments over time. The experi nent
denonstrated that treatnment with antibody 18 adm ni stered once every seven
days inhibits tunor growh by itself and enhances the effectiveness of
genti t abi ne, a known anti netabolic conpound- Exanplel6 5 G owh inhibition
of 3T3 tunors Tunors were induced in nude mce essentially as described in
Exanpl e 15 except.- that mmrine 3T3 fid¥obl asts overexpressing the human
|GF-IR were used- Mce with established tunors of approximately 180 ng,
were treated intraperrtonealy once weekly for seven tines with 18, 6 or
0.6 nyl kg of LiskefRséapcess. Again, treatment was 10 started with doubl ed -
doses of anti body given as | oadi ng dose (36, 12 and 1.2 ng/kg). The

‘experinent dggnnsgr a‘EQ@t g‘d} %g@ﬂ%gﬂfg@l%?e ant i body, tunor grom;h

can be del ay nlnlstere g%fnce meekly (Figure
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WO 02/ 053596 -49 WO 87/05330 WD 92/03918 WD 92122645 WD 9311227 5 WO
94/11026 WD 94125585 :WD 98/24884 --------- -50- Patent dains 1.

Anti body binding to | G- 1R and inhibiting the binding of G-I and IG--H
to IG-1R, characterized in that said antibody a) is of 1gd@ isotype, 5 b)
shows a ratio of 1C50 values of inhibition of the binding of 1G--1 to |IGF-
IR to the inhibition of binding of IG-11 to IGF-IR of 1:3 to 3:1, c)
inhibits for at least 80%at a concentration of 5 nMIG--IR

phosphoryl ation in a cellul ar phospharglati on assay using HI29 cells in a
medi um cont ai ni ng 0. 5% heat inactivated fetal calf serum (FCS) when 10
conpared to such an assay w thout said anti body, and (1) shows no IG~- IR
stinmulating activity neasured as |EaentRIlaiphosphoryl ation at a concentration
of 10 Min a cellular phosphorylation assay usi ng 3T3 cells providing

400, 000 to 600, 000 no| ecul es | GF- | cel | ning 0.5%
heat 15 i nacki vmoﬁﬁP@ﬁm@&PﬁGEé?&H@H%@ %‘H%gfg}b&jf%‘%&g%?ﬁan gssay
W t hout said anttblp@pLyR,caaraétlaﬁiebﬁxd'ghaaﬁﬂbﬁﬁHm@yto claim1, characterized in
that said antibody induces cell death of 20% or nore cells of a
preparation of 1G--I1R ggfppresm ng' cells 20 after 24 hours at a

concentrati on ofa) s ailtpfagt] ¥¢fdpe of 100 nM by ADCC. 3. Antibody accordi ng to
claimlsor 2, ch::a)r aGh&kd ZRfo bfiGNaluesafiihibhiohddy: binding of IGE-I to IGE-

- IR to the inhibition of binding of IGE-II to IGF—IR of 1:3 t6 3:1,
¢y inhibits for at least 80% at a concentration of 5 oM IGEIR. -
phosphorylation in a cellular phosphorylation assay using HT29 eells in
a medium contalmng 0.5% heat inactivated fetal calf serum (FCS) when -
N 10 o X compared fo such an assay mthout said antibody, and -
- d) shows mo IGRIR’ mmulamlg “activity measured as IGF—IR
o phosphorylation at a concentration of 10 pM in a cellular
) phosphorylahon assay using 313 cells providing 400,000 to 600,000
‘ a molecides  IGEIR per cell in a medium containing 0.5% heat‘,
15 o Ny Amactlvated fetal calf serum (FCS) when. ‘compared to.such an- assay
“ " without said antibody. L |

2 Anﬁbody. accdrding to claim 1, chatacterized in that said antibody indﬁceé
. - cell death of 20% or more cells of a preparahon of IGF-IR expressmgsce]ls
20 after 24 hours at’a concentration of sald ant{body of 100 nM by ADCC

30 '.Anﬁbody accordmg to claun 1o0r2 charactenzed in- that sald antibody' |
" . indoces death-0£20% or more cells of apreparahon of IGR-IR expressing cells
- after 4 h atan anﬁbody c0ncentrat10n of saud antibody of 100 oM by CDC. -

; 4 Anﬁbody accordmg to clau:ns 103, charactenzed by bemg i human or.
25: o _humamzed antibod}r S

5 Antibody accordmg to claims 1 to 4, characterwed by an afﬁmt}f of a’oout .
10 t0 107 M (Kp). '



i nduces death of 20% or nore cells of a preparation of |IG--1R expressing
cells after 4 hat an antibody concentration of said anti body of 100 nM by
CDC. 4. Antibody according to clains 1 to 3, characterized by being a human
or. 25 humani zed anti body. 5. Antibody according to clainms 1 to 4,
characterized by an affinity of about 10-13 to 10°9 M (KD) -sl- 6.

Anti body according to clains 1 to 5, characterized by conprising as

conpl ementarity determning regions (CDRs) -having the follow ng

sequences: a) an anti body heavy chai nstenprising as CDRs CDR1 (aa 31-35),
CDR2 5 (aa 50-66) and (aa 99-107) of SEQ ID NGO 1 or 3 b). an anti body

| i ght chain conprising as CDRs CDR1 (aa 24-34) 56)..and CDR3
(aa 89-98) of SE@nbﬁﬂW@:@rtbng 4o cpaimant | Body C‘é\%{éﬁ?féﬁﬁ%gb‘?t 8018? mnéai to 6 -

obt ai nabl e from Q%@:& {m&c cherhidi®y  &Qionk GFEIRY) HiaWaB Greorfelladng DSM ACC
2587) or <IGF-1R> HUMAB Ol one 22 (DSM ACC 2594). ‘8. The use of an antibody |
according to cl #F9¥P9t 0 7 for the manufacture of a pharmaceut.ical

conposition. 9. A pharmaceutical conposition containing an anti body

according to cI akms Qe Icﬁaﬁ fime ey ChealdDR16Rf 3e8t)veDRAount  10.
Hybndoma cel | %es <Ia&&—§0dé5 TUIMA §

A5G, 2587) and <l GP- 1R>
HUMAB GF one 22 (DSM%‘@@@@IA%C (aal\%? 246 ‘? [EI%Mn'anufact

u
~ phar maceut i cal qgnpaaldnubmdyhghnﬁnmm;gpmﬁmgﬁﬁa@ﬁﬁ&@@ﬁlé%? ‘gf p@%lzl ve anmount

of an antibody accor d'gt? Qn& CPRBRad 89-98) of SEQZO N2 oAd.nucl ei ¢ aci d encodi ng
a pol ypepti de capabl € 0 a{sse I'i'ng together with the respectively other

.anti body cchai n defined bel ow, whereas said pol ype de is either .a) an -
anti body heayy Cﬂﬁﬁ]{b&?@ﬂf&j’r&&gﬂgm @DWIHJI(% é@ Cw??tuh]f‘?fa 50- 66)

.and 99- a:IG bRJ:d h.
T o T gt S il e

Clone 22 (DSM 2594

| 8. The use of an antibody accordmg to claims 1 to 7 for the manufac!:ure ofa

. pharmaceutical composition.

9.. . A‘pharmaéeuﬁﬁél composition cofitaining an antibody aCcQIding to claims 1 '.

'- 15  to7ina pharmaceutically effective amount.

- 710. -Hybndoma cell lines <IGF-1R> HUMAB. Clone 18 (DSM ACC 2587) and
<IGF—}.R> HUMAB Clone 22. (DSM ACC 2594).

1l Method for the manufacture of a phaxmaceutlcal composmon compnsmg a
' pharmaceuuca]ly effecuve amount of an anﬁbody accordmg to clalms 1to 7’

0 12. ‘A nucleic acid encodmg a polypepﬁde capable of assembling togethea: Wlth the
o respec&vely other antibody cham defined below, whereas Sald polypepude is
.~ either - S
| a) ' an antibody heavy chain comprising as CDRs CDRI {sa 31-35), CDR2 -~
. ' (aa 50-66) and CDRS {aa 99-107) of SEQ ID NO:L or 3 |
- 25 b) ‘an antibody light'chain compnsmcr as CDRs CDR1 (aa 24- 34}, CDR2

{(aa 50—56) and CDR3 (aa 89- 98) of SEQID NO: 201 4.

N 13. An expression Vector comprising a nudeclc acid according to claim 12 capable _
| -of expressmff sald nucleic acid in a prokaryotic ox euLaryoUc host cell:



(aa 50-56) and CDR3 (aa 89-98) of SEQID NO 2 or 4. 13. An expression
vector conprising a nucleic acid according to claim 12, capable of
expressing said nucleic acid in a prokaryotic or eukaryotic host cell - 52
14. A prokaryotic or eukaryotic host cell conprising the vector according
to claim13. 15. A nethod for the production of a polypeptide binding to
IGF-IR and inhibiting the binding of 1G-1 and IG~-IIl to IG--IR
characterized by 5 expressing a nucleic acid encoding a heavy chain and a
nucl ei c acid encoding a light chain aggording to claim1l in aprokaryotic
or eukaryotic host cell and recovering said polypeptide fromsaid cel

16. Method for the treatnent of a patient in need of an antitunor. therapy

characterized by Hﬂkﬁbﬁ&@fbﬂgwﬁﬁmﬂhﬁtpﬂlhﬁﬁ@nﬁmﬂﬁwﬁapeﬂhﬂbahhyﬁeffeCt|Ve
10 anmount of an %38 pody according to claims 1 to 7. { 17. Method according
to claim 16, chd térized in that the antibody is admnistered.in
conbination with a cytotoxic agent, a prodrug thereof or a

Cyt ot oxi cr agjsot f}?&é‘ﬁﬂod & th@/%irb@kﬂ:tibﬁroﬁ Qq;&@leﬁfdel dindiag tanIGih’fFi bodly agai nst

IG-IR froma. pluralit odi erized in
that a ceIIuIar’ﬁW%gﬁﬁd¥§ Ogiéggy 6@?%§%§#é P?E provi fﬁ8§4oo 000 to
600, 006 nol ecul mpﬂeﬁﬁidlaﬁmgbrcacdldﬂmdlﬂga ms@m %H FirRFibes9diRg at
~inactivated fetg] éﬁgaﬁuéﬁ&ﬂﬂh & B Blind B in aRRSHBfRE O stlkhposahadt afitthdodi es and

said antibody is | ect ey o IR stlnulatlng activity
nmeasured as PKB FHHY ﬁ%? 8gﬁﬁgf %ﬁg%%hcentratlon of 10 pM when
conpared to such. an assay without said -antibody. 19_ Method for the

- prepar ation a]]qu P%@&r}%c U Gthert OSTRO Bhitdn® in GRET @Pw%ﬁﬁﬂaoﬂtﬁeﬁpﬁ ecting an

ant i-body ag onla Iurallty of ntlb dIeS GF IR -
“performng a cel fhat ﬁ@P?&% ﬁ %@g prOV|d|ng, 25
400, 00fp t o 600, Oﬁ&nﬁmbénuhﬁbmﬁﬁaxkﬁngardmemﬂtoﬁ a nedlunlcontalnlng 0.5%

~ heat inactivated fetal calf serun1(PCS) with said antlbodles and sel ecting
-said - anti body which shows no | timul ati red. PKB
D ly Method according to c a1m 13 i:haracte:rsztadEJ gltVIthé/ anrrelgﬂsﬁ@r %d as
admm.lstered in combmatlon with a cytotoxic ageni; a prodrug thereof or a -

cytoto:uc radlotherapy

R X Method for the selection of an antibody against IGF-IR from a plurality of '
15 o antibodies against IGF-IR characterized in that a cellular phosphorylation
7 assay using 3T3 cells  providing 400,000 to 600,000 molecules IGE-IR per cell
in 2 medium containing 0. 5% heat mactwated fetal calf serum (BCS) is.
.performed with said antibodies and sa1d antibody is selected which shows no
. IGHR. sumulatmd  activity measurcd as PKB phosphorylatxon at a
20 I _ ponceni:ahoa of 10 pM wh&:n compared to ‘such.an assay wﬁhout sald_'

- 19. | Meﬂlod for the preparai:ton of a pharmaceutxcal composmon charactemed
" . in selecting an antibody against IGE-IR from a plurality of antlbodles against |
: o CIGE-IR performm‘r a cellular phosphorylation assay using 3T3 cells providing .
© 25 400,000 to 600,000 molecules JGF-IR per cel in a medium containing 0.5%
o " heat inactivated fetal calf serum (BCS) with said annbod:tes and selectlng said-
~ antibody which shows no IGF-IR stimulating’ activity meastred -as PKB
phosphorylation at a concentration of 10 uM  when compared to_sugh an
. assafr' without said antibody; producing said antibody by means. of | .
o 30 " recombinant’ ‘expression, Tecovering said antibody and combining said
: antibody with a pharmaceutical acceptable buffer and/or adjuvant.



phosphoryl ati on at a concentration of 10 pM when conpared to such an assay
W t hout said antibody; producing said anti body by neans . of 30 reconbi nant
expression, recovering said anti body and conbining said antibody with a
pharmaceuti cal acceptabl e buffer and/or adjuvant. SEQUENCE LI STING <110>
F. Hof f mann-La Roche <120> Anti bodi es against insulin-like gromh factor
receptor and uses thereof <130> 21695. <150> EP 03015526 . <151>
2003-07-10 E. <160> 8 - - - <170> Patentln version 3.2 <210>. 1 <211>. 118 -
- <212>. PRT <213> Honp: sapiens <400> 1 Gn Val Qu Lea Val Au Sex Gy
dy Ay Val val Gn Pro Gy Arg 1. 510 - 15 Ser'dn Arg Leu Ser Cys A a
Ala Ser Ay, Phe Thr Phe Ser Ser Tyr_-3.- " .20 25 - 30 dy .Met..Hs Trp
Val Arg Gn Ala Pro Ay Lys Ay Leu Gn Trp Val 35 40 45, Alalle lle

- TapPhe Asp Gy Ser Ser Tor Tyr Tyr Ala<Asp Ser Val. 50 55 60 Arg Gy Arg
Phe Thr Ile Ser Arg Asp Asn Ser SEWENISRISIEN¢ LenTyr'.' 65 70 75 80 Lei

G n Net Asn Ser Leu Arg Ala Au Asp Thr Ala Val Tyr Phe. Cys

<110> F. Hoffmam—ha Roche

- <120> antibodies aga_m.st :msu:l,a_n—ln_ke g-rowth factor I receptor and uses
thereof

<130> 21695

| _<150> EP 03015526
C<1B51>  2003-07-10

160> 8

<170 PatentIn version 3.2

210> 1

f<231> 318

- <212>. PRT :

© '<213> Homo saplens

| <400> 1
" @ln Val Glu Leuw Val Glu Ser Gly Gly Gly val Va_'L G].n Pro Gly Arg
1 5 ' BRI X I - 15

' 'Ser Gin Arg Leu Ser Cys. ala Ala Ser Gly Phe ‘I‘i:u: Phe Ser S_er Ty
© a0 Cas 30 '

"1if7-Gly Mok, His. Trp Vel Arg Gln Aia Pro Gly Lys ny B glu Trp Val
LI 35 , 40 ‘

' "Ala Tie- Ile ‘I‘rp Phe Asp Gly Sar Ser ‘I‘hr Tyr Tyr Ala Asp Ser ValA )
T 500 . . 55 e 60 ; ,

.Arg Gly Arg 'Pixe Thr Ile Se_zr Arg Bsp Asn Ser’ "Lys Asn Thr Lew T_yr o
¢S5 L T0 : o 75 S e B0

o ' .-Leu Gln Met Asn Ser Len Arg Ala Glu. Asp 'I‘hr Ala Val 'I‘yr Phe Cys‘
. " . B3 o 90 . T T 95



85 90, 95 - - - -------- ---- Ala Arg Qu Leu Gy Arg Arg Tyr Phe Asp Leu
Trp Ay Arg Ay Thr 100 105 110 Leu Val Ser Val Ser Set 115 <210> 2
<211> 108 <212> PRT <213> Honp sapiens <400> 2 GQu Ile Val Leu Thr Gn
Ser Pro.Ala Thr Leu Ser Leu Ser Prody 15 10 15 Gn Arg Ala Thr Leu Ser
Cys Arg Ala Ser An Ser Val Ser Ser Tyr 20 25 30 Leu Ala Trp Tyr Gn Gn
Lys Pro Gy Gn Ala Pro Arg Leu Leu Ile 35 40 45 Tyx Asp Ala Set Lys Arg
Ala Thr Ay Ile Pro Ala Arg Phe Ser Ay 50 55 .,. 60,.. Ser Ay Ser dyThr
Asp Phe Thr Leu ThrTie Ser Ser. Leu Gn Pro .70r 75 80 Gn Asp Phe Al a Val
Tyr Tyr Cys G n A nArg Ser Lye Trp Pro Pro 85 30 Trp Thr Phe Ay An Gy .
Thr Lys Val du:Ser Lys .100 105 <240> 3 <211> 118 <212> PRT <213> Honp
sapi ens <400>3 @3

Ala arg Glu Leu Gly Arg Arg Tvr Phe Asp Leu Trp Gly Arg Gly Thr
‘ 100 105 ‘ 110

Len Val Ser Val Ser Ser
1is

<210> 2
=2il> 108
<212> PRT
- '<213> Homo Sapiens

<d00> 2
- @lu Tlé Val Len Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly .

B - 5 .10 ‘ - 15

Glu A::ghla e 1 Lau Ser Cys Arg Ala Ser Gln Ser: Val Ser Ser Tyr )
- .30

" feu Ala 'I‘J:p Tyr Gln Giln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile -
: 35 © 40 . 45

"I‘yIAspAlaSerLysArgAlaThrGlyI].eProAlaArgPhe SerGlyi.:_,.,
50- T 55 o 60 ‘

Ser Gly Ser iy ‘l‘br Asp Phe Thr Leu g ¥i6 Ger Ser Leu GlulPro' R
S 85 LT ST 75 RSNV : 1t B '

I'Giu"zaép"éhe Ala ValTerery‘sGln Cln 2w 65 LySTJ'_pPr ‘
T ' 85 90 e

Trp m'p‘he Gy Gin Gly 'I‘hr Tys Val Glu ‘Sex Lys e
' 200 S

. <210>- 3
<211>. 118
<212> PRT oo
<213> Homo sapiens ©. ... .

<400> 3




Gn Val Gn Leu Val GQu Ser Ay dy Ay Vval val @dn Pro Ay Arg 1 5 10 15
Ser Len Arg Len Ser Cys Ala Ala Ser Gy Phe Thr Phe Sex Ser Tyr 20 25 30
pr Gy Net Hs Trp Val Arg Gn Ala Pro Ay Lys Ay Lau Gu Trp Met 35 40
45 Alalle Ille Trp. Phe Asp Ay SerSer Lys Tyr Tyr GlY Asp Ser Val 50 55
60 [ Lys Gy Arg Phe Thr Ile Ser Arg. Asp AsnSer Lys Asn Thr Lou Tyr 65
70 7580 Leu G n.Met Asa Ser Len Arg Ala Asp Asp Thr Ala; Val Tyr Tyr Cys E
- 85:90 95 Ala Arg Gu Len Ay Arg Arg Tyr Phe Asp Lein Trp Ay Arg Gy
Thr 100 105 110 Len Val Thr Val Ser Ser ....:: 115 <210> 4 <211> 108
<212> . PP.T <213> Honpo sapiens <400> 4 Qu Ile Val Len TYr A n'Ser Pro Ala
Thr Lena Ser Leu Ser Pro Ay, - 5 10,15 Gu Arg Ala 20r Len Sera Cys Arg
Ala. Ser A n Ser Val Ser Sera Tyr “3025 30 Len Al a Trp Tyr An @n Lys
Pro Gy Gn Ala Pro Arg Len lieu IIe 35 40 45 4 Tyr Asp Ala Ser Asn ArgAIa

Thr G Y cld @aPen Aled véll g1Pher 3oy Gﬂs{yslg 60 &5 60 Pro iz_l:,y arg
' 1

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

Glf Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
35 : 40 : 45

T Ala Ile Ile ‘1“@ Phe Asp Gly Sex Hor Tye Ty Tyr Gly Asp Ser Val
' 50 55 60 :

--_Lys Gly Arg Phe Thz: Ile Ser Arg Asp ‘Asn Ser Livs Asn Thr Leu Tyr
. 65 S S 1 75 .80

: ) LeuGJnMetAsn Serl:euArgAlaAspAspThrAlaValTererys‘
) o 85 . 90 .95

Ala A::g Glu Dhéu Gly Arg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr ~
100 _ 205 - 110

LeuVa.l'I‘hrVal SerSerj
115

<2105 4. Lo
o<a1i>’ 108 G
.7 =212>. PRT . AR
- <213> Homo sapiens | L

<4oo> 4
Glu. Ile val Leu Thr Gln Ser ‘Pro- Ala Thr Teu Ser Leu Sgr Pro ka:f;.;‘fil' -
1 s o S 10 ' . 5 . 7 '

- Glu Arg Ala 'I‘h;r: Leu Ser Cys Arg Ala Sexr Gln Ser Val  Ser Ser '1‘yr* ‘
Cot20 0 0, 28 30 :

.. Leu Ala Txp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Axg'beu Leu: Ile o
: 350 0 40 - ‘



Len u Pro | .65
Lys Trp Pro pro

[Cw Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser
70 75 80 G u Asp Phe Ala val Tyr Tyr C¢ys A n A@n Arg Ser
85 90 . 95 . Trp Thr Phe Ay G n Gly Thr Lys ValGu Ile Lys 100 105 <210>
5 - - - <211>. 990 E' - <212> DNA.. <213> Honp sapi ens <220> <221>CDS "
<222> (1) _.(990). <4005 5 gee tee acc aag ggc cca tcg gtc ttc-ccc ctg
ccc tcc tcc aag 48. Ala" Ser Thr Lys Ay Pro. Ser. Wal Phe Pro Lou
Pro Ser Ser Lys B .-..1 5 10" 15. . :.' agc ace tct ggg ggc' aea gcg
etgggc tgc_ etg gte aag gac tac 96 Ser Thr. Ser Gly Ay Thr Ala Ala Len
Cys Len Val Lys Asp Tyr 20 25 3:0 ttc ccc gaa ccg gtg acg gtg tog tgg
tea; ggc gcc ctg acc age 144 Phe#s#ro Gn Pro Val Thr Val Sex Tip Asn
Ser Ay.Ala Leu Thr Ser 35, 40 45 ggc gtg cac acc ttc ccg, get gtc eta cag
tee t'eagaetctactee 192 m%/t ;IST f Ph%E gVaI Leu G n Set
Ser"dy L “%e?e%ﬁsl‘s%r% sel Sg% tE°91%G" ccc tee age ago
ttg ggc acc ctag acc 240 Len Ser Ser VaI V ThrVaI Pro Ser Ser Ser Leu @y
-Thr @ n Thr 65 70. 75 80 -5- a ate tgc aac gtg aat cac aag ccc ago aac ‘acc

-aag gtg 08 @}395218813; Thr Asp Phe Thr Leu Thy Tle Ser Ser Leu Glu Pro

gca
Al a
gee
Gly
aac

B5 70 75 80

Ala Val
85

Ty ‘I‘yf Cys Gin @ln Arg Ser Lys Tap Pro Pro
S0 . 85 . ’

' Ela Asp Pha

" mep Thr Phe Gly Gln Gly Thr Iys Val Glo Tle Lys

100 105

<210> 5
" <211> 950
212> DNA.

213> Homo sapiens

co<A20>
. <221> -
<222>

DS

(1) - (990

T <4005 s

- goe toe acc aag ggo cca teg gte brie coce ctg goa cce too too aag

.+ ala Sér Thr

oL

- age
-, Ber

| '_ fti:c’

o cec
- - Phe

Pro.

- gac gtg
- Gly Val

acc -

ALLac
Hig

Lys Gly
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