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This application claims the benefit of United States Provisional

5 Application 60/259,927, filed January 5, 2001.

BACKGROUND OF THE INVENTION

Insulin-like growth factor (IGF-I) is a 7.5-kD polypeptide that
circulates in plasma in high concentrations and is detectable in most tissues. IGF-I
stimulates cell differentiation and cell proliferation, and is required by most

10  mammalian cell types for sustained proliferation. These cell types include, among
others, human diploid fibroblasts, epithelial cells, smooth muscle cells, T
lymphocytes, neural cells, myeloid cells, chondrocytes, osteoblasts and bone marrow
stem cells. For a review of the wide variety of cell types for which IGF-VIGF-I
receptor interaction mediates cell proliferation, see Goldring et al., Eukar. Gene

15 Express., 1:31-326 (1991).

The first step in the transduction pathway leading to IGF-I-stimulated
cellular proliferation or differentiation is binding of IGF-I or IGF-II (or insulin at
supraphysiological concentrations) to the IGF-I receptor. The IGF-I receptor is
composed of two types of subunits: an alpha subunit (a 130-135 kD protein that is

20  entirely extracellular and functions in ligand binding) and a beta subunit (a 95-kD
transmembrane protein, with transmembrane and cytoplasmic domains). The IGF-IR
belongs to the family of tyrosine kinase growth factor receptors (Ullrich et al., Cell
61:203-212, 1990), and is structurally similar to the insulin receptor (Ullrich et al.,
EMBOJ. 5: 2503-2512, 1986). The IGF-IR is initially synthesized as a single chain
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Res. 53: 2475-2478) 1 : I -l stipul ated t rom h of .
fi brosarconas that ovse)I?1 gg(eﬁﬁgés“ssgogr%bgﬁvllﬁnf%@?Iaé?]eg?r @p m@é‘ﬁggf ‘Rea. ss:
ﬁOZI -27, 1998 maﬁnmmhmd : qfftilrﬂdri aellsl adisoeid I vivy, 91@1‘3@( mo&gﬁr&le;qlé\ﬁté«:@'iiﬁ of | EF-'
ave an increased .risk of co cancers conpared to 5 individuals wt
| GF-1 | evel SUBRESQfdun %ﬁ}%?‘%gm qaa?f'@ge%@@g“@ﬂ- 13P: 665768 d89EMexdyi nol .
Met ab. 10: ; K h I ) to | G-I
a 186t 4% 0e SRR sVaNY1.9{ 74 hese P"ﬁ‘é?@h gﬁl g%é{c%fie.ﬁ,g?(?g%?h 0

vvithagroliferative signal in culture . Invest.
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1992. I ncr edsmRFodntdrol 162MGhHE. 0 t ik h al _noncancer ous
pat hol ogi cal _st%.t es, includi ngéfmé?gﬁegﬁfiﬁq‘ga@ eg(gbe\égﬁ{)?gnﬁ%;f’k‘gﬂftat&l evel and
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The antisense strategy was successful in inhibiting cellular proliferation
in several normal cell types and in human tunor cell lines. Gowth can al so
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which is programmed cell death, is involved in a wide variety of
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extent of apiapiradisinaasks When GHRIMEeS BOIRMAE ordindd that iSygenei ¢ tunor
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(D Anbrosio et .al..,. Cancer Res. 56: 4013-20, 1996). In addition, IG-IR
anti sense olﬁ?sﬁobﬁdﬁ}flgg‘;ta‘{]‘&%peﬁﬁﬁ? ?’H@gélﬁ%‘l’fd@ﬁe[s(f’tﬂmimhi et aln@eliGirowtokes to

o e e s AR AT T S SR © 0

However, none of these conpounds een su
adni ni s£¥ at 11982 or hverer canressing an arltiverssd RINA the 2GF-H AU (TiGRmlet Bas been

adm ni stere i, tyeat,nent of short stature, osteoporosis,

decr eased mcjgsczzggé)?n%gs'??'tgﬁéijérygejapha@dgﬁnd?%%gﬁgssﬁo I@é&aﬁﬁﬂﬁaagew-, st to

| GFBPs has dlanerRasafieatnt. £20: 64108y 11992 436K aldbid étia?rgﬁzncgf Rh&%ﬁfﬁ%ﬁive- 10
-IR

Accordi ngly,.l iew of . the roles that 1G~-1 and ave 1 n such
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IGF-1 is also important in the regulation of apoptosis. Apoptosis,

which is programmed cell death, is involved in a wide variety of developmental



15 stinmulate G~ 1R Al though anti-I G- 1R anti bodi es have been reported to
have been found in certain patients with autoi mune di seases, none of these

ant i bodi < n purified and none has been shown to b l.e, for
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Thonpson et al., Pediat. Res. 32: 455459, 1988; Tappy et al., Dlabetes 37
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Dr exhage et 3 B/bcl}?ﬁ 85 293, 1994. Thus, it would be
desirable to %‘i?i%”??”huagﬂptafr'? ?'ﬁ? 3 ifater 25 e imperiant seblodir safegurad coul d

be used to tggdist dirSOHARASI] owﬂmné:en@ﬁi' D70 oG T e Rak iR 1 e

Figs. 1 A1 show al ignnents of the nucléotide sequénces o

“ chain vari abV%7 r1@8;3)o@gppmmmwthmetmtpmgﬂrﬁ%y Rvarety doghesc kesiognch ot her
vvs t he al jgnment of the nucleotide

gggutegcggr 211‘ }n?ﬁggtﬁaﬁnggqéx F@fﬁqw %mg]ieé%?“ eharlEnangiss. of anti bodi es

©2.12.1 (SEQ LD NO | }ICE. LiroRets CIEQ: and
4.9.2 (SEQ 1D NO. 13) to Fprofects (ot %ﬁé&&“%@%é%@?‘ﬁé%ﬁdgwﬁl E@&u:g)nce

(SEQ I D NO @wyndan pemapogetishieiis (Rode guez3TardidhynGeettal.of. Imhminoud#edBbde
f EQ. | ne VK O12
seaience of M pheanti R0 bRy B0 de oyt e e Ve 12
?igylegge (()f WB@Jd:ﬁa}‘alﬂﬁdgﬂ% 199%). CﬁE@deJEpMﬁbncZﬂm&nddbftIGﬁ IQQE dx{hﬂ} MK V\'f[)
r e alignoents
al so shz\av thg &ig g’ §W§" Sf8% @ég‘{/ESP‘PYG a@&éﬁodﬁf?lk?&ﬂ?ﬁkeq' Héceé]d-‘r}@l@nsgs |
sequences f ojrogregson Byﬁoéosgeafr%y%hﬁm@ 'I'He R dnstraldINER - 51;?? é‘rfn o espectively.
e

Figs. 2A-2D show alignnents of the nucl eotide sequences heavy 5
chai n var i abftEoblags engdependantsind GunienthaintsivinaksugRestnthabthdiess at o each ot her

and to gennl 2 sho t he t of t ucl eot i de

sequence of ,tnﬁ&t%ﬁ%l?qgﬁ?e B@%—@R?%me& fﬁ'ﬁ@%r %%pstbd SPﬁ%p?j’é&m i ne VH

DP- 35 sequenolebitifBE@p oot a radl distifitiofror? Bleqmwsrahb@eﬂédtgmm HIGFR.

nucleotkg 5@ uen of ts}é VH of antibody 2.14.3 (SEQ ID NO 11) to the
VI

gern~l i 4‘#2“ Be Sy ﬁfb%m(‘ﬁs@eugltbtw plapeditm) otheriagy-apppiotic gends 2C- 2 show
t he al i gmmentgh &fbcl-P6n Bryeh I SEAY 2.13.2
(SEQ ID NO 7) 49, 2“?35(3Q ? "QN% 15)”&?2%‘%“?%&&%5%5 @3?@3 each

ot her and td’lqck@ibgéwﬂ plndNayse DI8: £34518qUEXOR (SEQ ID NO: 31 ). Fig. 2D shows
(SE0 1D NG 19) to tha e BEalE eFGH BHCE ipdBiodls aressgrrdsmhegongs) . The

al i gnnent 151aahg d)GB*I%\fstﬁl&m@@R?] foelﬂteﬁd%ggfé I6ha (R%‘x&‘?ﬂég%fs CalEr ﬁg‘selns us
sequenc re snown I n , respec lvely.

F.S 3 g‘ﬁow& ﬁa‘g -HiAt i 198k- umb%fqu%emegmtm fanctipn®fIGEAR iR 2. 1 i nhi bi t

| G- bi NG AghidienaBdol Gl kBl at, apti-1 GF-1R anti body
4.9.2 inhibits IG--1-i ndl?ced resc? r%écrle% 03| r#‘ﬁl}‘?oan lﬁecprsw ation (upper

panel ) and |0hmm@bou¢§s lpmed&ﬂﬂﬂ?etgam 1dtntxﬁredatquhﬁteatmlrblaﬁbﬂshﬁﬁ&t\(/ééh%"ﬁ panel ).
Fig. 5 showgy }(tengo:flRtantlb(%q\Fes 2,13,2 and 4.9.2 reduce I1GF IR
phosphot yr05| ne si gna FPRIPEEARENE Hipgrigenieingiengalgfaiat HREeKNt i - | G- | R

anti bodi es Rimd.(ResuisbffetQl. 2CaRaLREs. 5SH3735.30R i 1r99§)T%l FerlBrdPiGr-

25 IR has been found to protect tumor cells in vitro from etoposide-induced apoptosis
(Sell et al., Cancer Res. 55: 303-306, 1995) and, even more dramatically, that a
decrease in IGF-1R levels below wild type levels caused massive apoptosis of tumor
cells in vivo (Resnicoff et al., Cancer Res. 55: 2463-2469, 1995).

Potential strategies for inducing apoptosis or for inhibiting cell

30 proliferation associated with increased IGF-1, increased IGF-II and/or increased IGF-
IR receptor levels include suppressing IGF-I levels or IGF-II levels or preventing the
binding of IGF-I to the IGF-IR. For example, the long acting somatostatin analogue

octreotide has been employed to reduce IGF synthesis and/or secretion. Soluble IGF-
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al one or;g n conbinatio | Lh 1 he epidermal 0 _(%L_S tQr receptor
{EGF- R ltdyrosi ne Ki nasgcwﬁgﬁmﬁfyt@rw _og ,r9]7§{ha‘\,:\f .ili @o%h%{’e in such

| netlisordersas wadepmdithe psolitgtative BissavERNeE 1GRIIGGHLPIGRIR 3Rt T - | GF- I R
22?{ nggkéhigfsgri n . i st gl Fig. 18 shows thatot e conbi nation

of anti-I|GF- p}fgrgwﬁas%ﬁggglgh%%glgs g‘gg‘%gégﬁl cl and; G+ Balays in Hisordowsnagasl at i on
of |G- 1R onskolSstdt{afe-ahlR flall W Renl ith¥ M-I and/or IGF-IR are underexpressed, it would
be desirable to generate antibodies to IGF-IR that could be used to either inhibit or
15 stimulate IGF-IR. Although anti-IGF-IR antibodies have been reported to have been
found in certain patients with autoimmune diseases, none of these antibodies has been
purified and none has been shown to be suitable for inhibiting IGF-I activity for
diagnostic or clinical procedures. See, e.g., Thompson et al., Pediat. Res. 32; 455-
459, 1988; Tappy et al., Diabetes 37: 1708-1714, 1988; Weightman et al.,
20 Autoimmunity 16:251-257, 1993; Drexhage et al., Nether. J. of Med. 45:285-293,
1994. Thus, it would be desirable to obtain high-affinity human anti-IGF-IR

antibodies that could be used to treat diseases in humans,

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A-1C show alignments of the nucleotide sequences of the light

25 chain variable regions from six human anti-IGF-IR antibodies to each other and to
germline sequences. Fig. 1A shows the alignment of the nucleotide sequences of the
variable region of the light chain (VL) of antibodies 2.12.1 (SEQIDNO:1)2.13.2
(SEQ ID NO: 5), 2.14.3 (SEQ ID NO: 9) and 4.9.2 (SEQ ID NO: 13) to each other
and to the germline Vk A30 sequence (SEQ ID NO: 39). Fig. 1B shows the ‘

30 alignment of the nucleotide sequence of VL of antibody 4.17.3 (SEQ ID NO: 17) io
the germline Vx O12 sequence (SEQ ID NO: 41). Fig. 1C shows the alignment of the
nucleotide sequence of VL of antibody 6.1.] (SEQ ID NO: 21) to the germline Vk



20 Fig. 19A shows the nunmber of nmutations in different regions of the heavy
and light chains of 2.13.2 and 2.12.1 conpared to the gernline sequences.

Fi gs. 19,0“18 Q lignnments of the am no acid sequences f _heavy and
light chal nsﬁ@f‘wgﬁtl bodi es 2.13.2 and 2.12.1 with the ger 5@??’&%9@@ ences

fromwhich they are derived. Fig. 19B shows an alignment of the amino acid
25 sequence of the heavy chal n of antibody 2.13.2 (SEQ ID NO 45) with that

of ger e soquEncs, DR (FAFPPIASLILE S RERIRL I BBk g AR shovs

an al i gnnent * of t nce charn o

2.13.2 (SEQ I\/I]Lﬁd@neéﬂl')anmbbhyt'ﬁht{cdm%erges sﬂquazecesﬁﬁWeAAKDémHsﬁox(nSE@}EQ NO:

48). Fig. .19D i nt of the am no acid sequence of the heavy

- chain of antiB gsl*’%ni 0 ID NG 49) with that of germline sequence

DP- 35(3-11 )/ D3-3/ JH6 {:tgﬁQA@ﬂ\L@owfiﬂ?gnm%h@ ofh%%ugfw@@el leé’r% Qmﬁélh zR)fy the

am no acid sequence of e light chai'n of antibo EQ ID NO~ 51 )
" with thats of chenwhiiabde mgpue froe ABﬁﬂrﬂlkﬂar(tSEﬁf-llR)ahﬁboc&%)to eEﬂrolFergmders 19B- E,
t he signal se gnces are i S3s9(

ber sl s 12 S TE SR Fesu it AL Erinns e BN QCQUER SCALRE o Ahfrenor k
(FR) nutationgy afﬁmlﬁb@mnght(sEvamhoazptbuﬁe §ér9ﬂnéVHbPa§50§é uénh@em%'mg acid

resi due and CDR nutations are highlight an asterisk abov e am no

aci d resi due NGBUIVARYE. 2B sl mw&mmtwlmmcbp@@ewguemveﬁthedﬂi pf ovi des an

i sol ated anti r Iy t hat_Di
preferably ongﬂ?%gt lﬁkﬁ{ﬁﬁffb m@ﬂm?%’ 1§§§&ﬁumﬁ§n I'G I3I§ sc%ue&c%,@%b %der ably
one thatig s as3hurps 2ant wrkdply-2 siihe thdﬂM%ﬁIﬂcﬁm dtieidRstiad sabhcel 6Fthe R'H

antibody that inhibits the bindin |GF-1 or IG--11 to IG-1R and al so
provi des an &hitibodges P—R3§r(tS|ESbHR/N%n§f 402 (SER 3R NQ@rLS) pad 64 1(SEQ W/@ﬁll on

provides a plg? t’ES%%&%t'thanld‘%S"fﬂ’eo hRé‘ Y475k {‘@E"ﬁ‘? EW%l?

phar maceuti c y acceptabl e cartier. har conpos n nay

further conpsh®es taa ah ﬂ,ﬂﬁﬁem oﬁﬂmmmlhoumhume aﬁthaWtH of antibodpdeni3 (SEQan
i magl ng reagent, stic and 1&3335 as)eutl C rr(gt hods _are_al so provi ded by
§

the inventi ofP NG llﬁ SERlITERY rAvGRRs QERIDIE: £ ok Tht alifissnhg t he
presence sor 'aﬁ(%%ﬁé\?@thgfcmi‘ré TS o?ﬁ%&%ﬁ&ﬁwgrﬂe'c%ﬁéé%sdéséeg%en%gl;nit%l Ef&%'ﬁ IR

antibody. A therapeutic metfiod conprises adm nistering y to a
subj ect i n néBcdhr¢ bleveoih, SHY BY IQH15¢-5%nrespatiivelyt i on wi t h admi ni stration of
another therapeutic aggnl .« ihat anti-IGF-IR antibodies 2.13.2, 4.9.2 and 2.12.1
inhibit IGF-I binding to 3T3-IGF-IR cells.
Fig. 4 shows that anti-IGF-IR antibody 4.9.2 inhibits IGF-I-induced
20 receptor tyrosine phosphorylation (upper panel) and induces IGF-IR downregulation
at the cell surface (lower panel).
Fig. 5 shows that anti-IGF-IR antibodies 2.13.2 and 4.9.2 reduce IGF-
IR phosphotyrosine signal in 3T3-IGF-IR tumors.
Fig. 6 shows that anti-IGF-IR antibodies 2.13.2 and 4.9.2 reduce IGF-
25 IR in 3T3-1GF-IR tumors.
Fig. 7 shows that anti-IGF-IR antibody 2.13.2 inhibits 3T3-IGF-IR
tumor growth in vivo alone (left panel) or in combination with adriamycin (right
panel).
Fig. 8 shows the relationship between anti-IGF-IR antibody 2.13.2
30  serum levels and IGF-IR downregulation in 3T3-IGF-IR tumors.
Fig. 9 shows that multiple doses of anti-IGF-IR antibody 2.13.2 inhibit

3T3-IGF-IR tumor growth in vivo alone or in combination with adriamycin.



The invention provides an isolated cell line, such as a hybridoma, that 20
produces an anti-|1G--LR anti body. The invention also provides nucleic acid
nDIecuIe dijgg the heavy and/or light chain or antige ortions
t her eof an%d%??-IGF | R antibody. The invention prOV|de§C€e Egaghgnd host
cells conpr|5|ng the nucleic acid nol ecules, as well as nethods of

recombi nantly producing the pol ypeptides encoded by the 25 nucleic acid

ol ecul es. Non- huran € EANRIGRIG (RAITRIBELIRELBHAY 233 2bleaNL @dior |1 oht

chain or antigen-binding portions t eof of an -anti - ody are
al so provi degrowthé: viny eintointinatios ovifhr adviachgsina met hod for treating a subject

in need thereof with . effective anmo
* encodi ng the heavy and '@r” Reps tha aEHgﬁh Igzra“é‘tt?f’éjbéﬁ%%l ﬁﬂb%bgv%%gons
thereof of afhn‘?d} ﬁ:rzo»l/tg: 7 bBO%%b%PWCOmbIMOQ%I%%Q&)P Gdinbe6IF03 113 DETAI LED
DESCRI PTI ON CF | NVENTI ON Definitions and General Techni gues Unl ess

" otherwi sé defined her eFig, 1%dloe\r$tth¢tmu1tmld dpe&smflanta-IIGFéRrﬁ@tlh Ah2connecti on

with the pres v ion shal have nmeani n a onmmonly 5
under st ood bi}%f%bg@ ?@gé‘i"a?fr%Pv hdgivpe 4 o “the &t n?turnt‘ﬁléh gqﬁfm ess ot herwi se
required by context, sFpgul sHowse@hitinghipleldobdddfuaeI0FURahtibbd@s2.and pl ur al
terns shall include the singular. Generally, nonmenclatures used in

connect i on withiit Mikd™-1 é@mgmmtb impivo glang o Hrcambysaiwnavith takel, nol ecul ar
bi ol ogy, i munol ogy, r ?J?!shg;v%%at aQSQﬁ?e'ﬁ{San%'Bgcéyg ?E%’lﬂhxgﬁgl\%‘:kﬁlrﬁo acid

chem stry and hybri di za i on~descri be rein-ar hosSe nown and

comonl y1ous edrawih thevadlbne bR paeieds c@ndmta@@hwhﬁ uésammjcid (reghp pasent
invention are generally performed accardi ng to conventional nethods well

known in the art and aki€désshigsdprtimplipleideses of enedGf-IRatiredve? §péeific
references thafy, WF% ELﬁIqu %?&lgﬂ'zﬁ gﬁﬁ%ﬁﬁletop'fxpé&m%tlotn%tkptraﬁx?ﬁﬂ@n

speci fication un ess ot i ndi cat ed nbor ook et al.
Mol ecul ar C oning. A LEigot@simmwes thﬂmuﬂtxple:dds&dzf,ant@dGH Ianhbgd}d.ElHar bor

Laboratory Press | d Sprin Harbor 198 and subel et al.
Gurrent Pt ot SEORGATS! REIEEaR VB algye ouneoRb IS Ho SPELsE gtuigh
(1992), ygnd ﬁ%{dr%e?{aﬁ@@pq{)/%woglhemn%& infibkBPEpaisera4Manual Col d Spring
Har bor Laboratory Press Spring Harbor, N Y. { 1990), which are

i ncor porated herein bytheiés}Ew@aplErmMmebc ceagationrod aamglqmt’ra‘fqnoa&l on
techni ques are perf i n nuf cturer ) speC|f|cat|ons as
commonl y accHH% ﬁogﬁganqeﬂ@?ﬁ 8&? dg'rztggsgﬂ% PIRRW: %%é?%ﬂkﬁ “The nomencl at ur es
used in connection W tRig a@chdwiahiaROeahsinytid FeadUGESIRaMEbbEENB quas of ,
anal ytical chem stry, synt hetic organic chenm stry, and nedicinal and

phar maceut i céafiriamin Bicropsasdbedavysesiiaion; of I@Felthrro%B el -IR kynaeia "awelo commnl y
used in jhe art. St a”dﬂﬁgléﬁﬁﬂ@%gﬁu%a&%ﬁ i@ 1§0rw§é%lreg§(¥x{§td?

chem cal™ 25 anal yses, r maceu preparation, tion
del i very, anded%y%ﬁﬂi@hﬁctﬁfns@ﬁ&ll&lﬁ@d 2Tiel Eahpared oght gerinewedueasesot her wi se

'ndicated) shall be ung%rssltgc;\c)% sthgw alignments of the amino acid sequences from the
heavy and light chains of antibodies 2.13.2 and 2.12.1 with the germline sequences
from which they are derived. Fig. 19B shows an alignment of the amino acid

25 sequence of the heavy chain of antibody 2.13.2 (SEQ ID NO: 45) with that of
germline sequence DP-47(3-23)/D6-19/JH6 (SEQ ID NO: 46). Fig. 19C shows an
alignment of the amino acid sequence of the light chain of antibody 2.13.2 (SEQ ID
NO: 47) with that of germline sequence A30/Jk2 (SEQ ID NO: 48). Fig. 19D shows
an alignment of the amino acid sequence of the heavy chain of antibody 2.12.1 (SEQ

30  ID NO: 49) with that of germline sequence DP-35(3-11)/D3-3/JH6 (SEQ ID NO: 50).
Fig. 19E shows an alignment of the amino acid sequence of the light chain of

antibody 2.12.1 (SEQ ID NO: 51) with that of germline sequence A30/Jk1 (SEQ ID
NO: 52). For Figures 19B-E, the signal sequences are in italic, the CDRs are



have the foll ow ng nmeani ngs: The term "pol ypepti de" enconpasses native or
artificial proteins) 30 protein fragnents and pol ypepti de anal ogs of a
protein s CSoc A POl ypeptide may be nmononeric or pol ymgri <

02/ 0S3s9G %%I%U%ﬂ/ s1113 111 The term,"isol ated protein” ”gg'rﬁjlsggp ed

pol ypeptide" is a protein or polypeptide that by virtue of its origin or
source of derivation { 1) is not associated with naturally associated
conponent s t%ﬁﬁf‘eﬁ%@@&}’stdn‘i doil %% freMRd, Yige £ J?%rk((?rk) h}%}aftig)f?@argf ot her
proteins fromthe sane specles ? i's expressed by ‘a cel roma different
S speci es, ohighddhtetbesh aplusegmuf+T)raboedt the amifidhatsd reaidpe by €PR wetatibest i s
chem cally synthesized or synthesized in a cellular systemdifferent from
* the cell frow&%ﬁ?‘i‘ﬁﬁﬁeg withearrasterntsk ghavgithearawo geidirepdie: i sol ated” fromits
natural ly associ ated conponents. A protein may al so be rendered
substantially free of naturalduveegogicat EHECRVRNENN by isol ation, using
" protein purification techniques welT known in the art. 10 A protein or

pol ypeptkde is "substapid gl RYERion provBss AEAIRlH ¥niYIYPB AR biMing
"substantially purified" when at |east about 60 to 75% 0f a sanple exhibits
a singl e speporésn dferqpdthapbiptls Hek-IRmefsuibjypept thatebinds tp porraigandepniza

nononeric or imeric. A sulstant.iall ure | ti.de or praotein vm'II‘
typically co#%’@%%ﬁ? p§é%%b sGne %‘gés oa&a“%@)g){[;v dfwee{’%ﬂpgfoevil essagnpl e,
nore usual | yagkDIGIOR int@Ridy tiedd thiisief tee BldingWfIGF Qe 0UEIT RIGHIR, &nd B1s6t ei n

purity or honogeneity may be indicated by a nunber of neans well known in

the art, suckroaslepan gckyl-draaebagy|thas pelevatesdbri&si s of a protein sanple,
fol | oneq,by visualizi a. sinal pept.i .St aj ning. gel
wth a 90 n el T knowtd ROREnErRAKBIMEkF A0S HRBR B AR BP i o1
may be provi geiboby andi pearhlatLutiodllyoddaeptatite aasienel he iaawaiceuticdl bempaditidror 20
purification. The term "pol ypeptide fragnent"” as used herein refers to a
pol ypept i de MaR{UrHigE coAPAsei anothesampearnta fiEh e 2B ARHENYQTAgER; 153N 1Masagi on,

but where the repaining amno acid sequence is identical to the

correspondi ng positions in the naturallyoccurring sequence. Fragnents
typically are at | eastDhgnéistic@ndthetdpeatic methads as alsopgovidd iprthe anabtign. at

| east 14 _ami po acids | ong,. e preferabl.y at. | east 20 am no acids | ong,
uua 1y a1 Blaenons meibeit ineliire Mgl T tiderising T irenet s Oq P edde 70° 80,
90, 100, 15059f RARpREIMPLRES ﬁ’s?n%}&ﬂ&;ti-ﬂiﬁﬁlﬁ%ﬁt@Bdb@Q'AYﬂ%ﬁbb@lFe RARLPY" as used
herein refers to a xp))ol ypeptide that is conprised’of a segnent of at |east
25 ami no aci denprisas adramiservgtthadrntiody temsubjaet BOnded tlzergdy prieterabdy inan ami no
aci d sequence_and .that has.at | east. one of the follow ng properties: ( 1)
Speci 1o bl nERgHOn P R Ol AP ERRGISGE Ind L1 e, (2) abi 1 Ly
to block 1G-1 or |G-The Rivadionréadds@n-ibdtate@Eell Bie, sl dstayhybAdsagdurg | G- IR
cell surface expression or tyrosine phosphorylation in vi~ro or in vivo.
Typi cal 20, pradnee 20@BGIGFARANMMAY. 51113 11 pol ypepti de anal ogs conprise a
conser val | ve am no S PheBshlohuidaRolRls ARG 1PN ek LU LA,
respect to the natural I'y=occurring 'sequénce. Anal ogs typlca are at | east
20 ami no aci ghsd/brolih) chmiebedmigky-baididggrstionsQherbé), of 40 anBIGFAR, anliBOdy. 150 or
200 am no acids. |long or I_onger? and can often he as | on ,as_q(j f[%:ql_length
nat ur al | yoccdR® Ingntse Brpwpes vrstorsangkhost eells spnpusiag the nuglsia addmplshelesy e

t hose whi ch: il I ce
suscepti bili g éw%léﬁ%ﬁxgg.g?f%ﬁrgéwﬁ%ﬁftygg $%ulcﬁlr% tﬁésgls’?%ﬁ{mﬁ%: ier}cg)raé%%f?#ng protein
conpl ex@s, (Alclatted noledilesg affinities, and (4) confer or nodify other
physi cochem cal or fungtional properties qQf such anal qgs. Angl can 10

i ncl ude various nut ei n8°B “%‘agg'&'ﬂ%ﬁﬁ‘é aB’c“PPg? th@h%f’r?sﬁg‘eﬂ%f‘@f %Hd'??fc{ urring
pepti de sequeRffor fitfgebRRAR gorPdriIGh& et ofHH ahti RGE- IR EnABo @ e aRYDST i T Ut ONS

" (preferably conservative amno acid substitutions) may be made in the

nat ur al | y- ocpravidedg The inventdan 4!y poeidabs methodtfbtresding iasnbjest in heeddbergplpt i de
out side the domain fotzning internol ecul ar contacts conservatiye am no
aci d substt dePan ThetrdTReRCyE AT A Moy RATRE pedh BT BRI b

char act goi st tksn 6f arftizen Baidaipt possHiené €of(oF af anti AGFER| angibo@Nt am no aci d
should not tend to break a helix that occurs in the parent sequence, or

di srupt other types of secondary structure that characterizes the parent.
sequence). Exanples of art-recognized pol ypepti de secondary and tertiary
structures are described in Proteins, Structures and Ml ecul ar Principles
(Creighton, Ed., W H 20 Freeman and Conpany, New York ( 1984));

I ntroduction to Protein Structure (C. Branden and J. Tooze, eds., Garland
Publ i shing, New York, N. Y. ( 1991 )); and Thornton et at. Nature 354: 105 (
1991), which are each incorporated herein by reference.




Non- pepti de anal ogs are conmmonly used in the pharmaceutical 25 industry as
drugs with properties anal ogous to those of the tenplate peptide. These

t ypes of 8 i de conmpound are ternmed "peptide mneticsg <

" peptidorr\?%%{agsggé Fauchere) J. Adv. Prug Res. 15:29 ( 1938?@5%%%}3 and
Freidinger TINS p.392 ( 1985); and Evans et al, J. Med. Chem 30:1229 (
1987)) which .are i ncor REBARETWBESCRIINONEDE TR ENVENTIDKRONPounds are
often devel oped with the aid of conputerized 30 nolecular nodeling. Peptide
mnetics that are structurally simlar to therapeutically useful peptides
may be used tefipitiodsemd Geneeddievili@rs t her apeutic or prophylactic effect.

CGeneral ly, peptidomnetics are structurally sim|ar to a paradigm
* pol ypeptide (i.e.) a pyl”%&%‘%‘fﬂb"ésctdégpe%%el& wesatifie gnleshmeatitarais usedoiper ty or

phar macol 0gi eahnecti OV ARIHP?SH: iﬁ’@ﬁéib’ﬁ@}i‘a{ll%l’éﬁxéﬁeaﬂﬁ%ﬁs Y}la]‘i %m@g.fom as a hunman

anti body, but have one or nore peptide |inkages opti“ona aced by a

" linkage Sel edbdstoedp thage afrondipary skidliis theragt. dfurther, Ghieb-btherwiseGipSred by

L Ghso )y o Stha i nAfalt 2R pral e AR bl e g Re < on of one

or more am nsingularci@t&:eﬂﬂlyﬂn&%@ﬁﬂﬁ&@sé@ﬁ%ﬂﬁ&t%Rahthaaﬁ‘@md?&h%%g%l@f the
to

s

sane type (e.@g % Dl%a/si ne in PI ace of L-lysine) may al so be use

gener ate nor &hsspg e Malgsylar piglogydimmenslogyomicrpbivngyl, groptidsded conpri si ng
a CoNsensus SREMERENRIci@SHESLAMN AdhLgdentd cal . 6o nsus _sequence
vari ation mat§ be gener :ftl ed %y rre%lhjo%lsd lﬁ/ﬁgﬁl\,\ﬁﬁlﬁdﬁ (%ﬁcen%aerra?’%'(eﬁ b %E%ﬁw erasch
Arrn. RdY. cemnBeify sed O arti Tho npdrods end teeltiguesley tHeafresegnce) ; 10

for exanple,. i i rnal cysteine residues capabl e of formng
i nt ranol ecul Qrwnd{%gg’wge (5’8‘%1 ipag%?%cﬁ%d%%‘? ?%e'ewagglﬁgp%wel}xhnown in
"i nmunogl obutht aft and asddsefibiedrie v aoudgessiall 20d nide Sped e Rk dnkACH Y dré Btk
i nmunogl Obu'%ﬂ’ .each tetramer is conposed of two identical pairs ofd
pol ypept i de W4lisqussed thraughant the areseny spaeeficationyunless(otiirnwise 25lidabad) Saad one
"heavy" 15 chgai O, o 1he,anno-tenpi nal ,portijon of. each
chai n i ncl ude% %ﬁ%?%%ﬁ%%%gf%&%’? ";a;%bﬁ? m‘[% t‘%’%%’ﬁa}ozg%r g"@rﬁ%ﬁ{igaci ds
primrilly rcSpberdidbomtdryPramtCaeSpriegHabot, N, (1988) SaArAgudelteesini nal portion
of each chain defines constant region_ primarily responsible for effector
functi on. Hu(guarﬁe"lt {)g‘h’ co?‘h’é’i %}eﬂpﬁfépggg’i@ffg@& %&bhf(g/'aﬁef*359014t¢sdh?9?dhmdns. Heavy
chains are di@aksi drdachndstnRbodles: Yo Ldbordbry MaRRPcORf p?lﬂgw??]o%(}‘,aﬁ rta-o?}odyl S

y. ITNTrTg

isotype as IgM 1gD, Ig | gA,__and | gE, "respective and
heavy chain ,reslsh(églga?lpf’aghéfb&hd*c‘foﬂé)ﬁghwhr@gﬁroh'somomt¢diietnﬁdbbyefare'ﬁde'! regi on

of about 12 mf A0 EraM j | he heavy chain also including a "D'
regi on of about 10 rr?ogéﬂedag?n&?l% aﬁ@%& Qﬁé‘éﬂj@ﬁ@%{ﬁ’ﬁﬁ%ﬁﬁqamg&pr ral
| nr nr ~néf og-mangfacturer(sipedificaibns, esicommonly accontiisRet MRS &t oMhsGesdribtd89) )

(i ncor porat %%ret?r}’ feference in I%fi. entirety for all 25 purposes). The
variabl e reditShE of TORERClRuLe Ut APnRGCHPR Withi 2ndrthe fabpraeors prachdites bi ndi ng
site such thad te@hnigidsaF anaRFBAQELARH | hi.ndi sjt,es... .

| mmunogl obul i n chaliqns exhi Igilﬁ‘thl t he #sggynbﬂa@gtzcr g&%‘?fﬁ%ﬁ% a‘(’)’%i n?egfcéﬁailvel y
conserved f rAfBIBIRCGuEgIGhemisrRyescoiberblirtiy ardthes: WgipRiovar arldotni@Qy ons)

al so cal | ed gl t @L 21 i nin i ons. o . The CDRs fromthe
two 30 chains o eacE %éﬂlxdray%rggﬁngﬁeéﬁreedgﬁ‘ilﬁﬁﬁge’?’l‘ﬁﬁmsr%%%, enabl i ng
bi ndi ng2 o analpws, fhaunapiticapprepdraun, Forinafatiod UndtdeliGer SiditRuSlenpgt h | i ght
and heavy chati.n conprise the domains FR1) CDRI, FR2, CDR2, FR3, CDR3 and
FR4. The asg?é nt of am no acids to each domain is in accordance with the

definitions of WO (tRé / - . uences of
Proteins of | nunol ogi.calgﬁlgﬁl?fagrtggs/’ %‘l?lz%]sioonai %Fﬁ '%%Q%ﬁégaﬁg% lﬂggr'spfﬁ to
Bet hesda, Miavethe dlpwingimeaydngs) )) or Chothia & Lesk J R-ol. Biol. |
© 96:901-917 (1987); Ch i.a. e | . ..Nature 342:878-883 (1989). '" An
"ant | b%o(l)%/" refers to gkyéeﬁaé?l%e%%oeﬁfﬂﬁmsﬁﬁ 3HVvE 8 dfligial prgeeins, bi ndi ng
por t i om0t hepmtdin fragmeme cgpeptidladalids ohh iRRLd L
" binding. ' Antigen-bi ndimﬁierls (};preﬂ ons %y begg‘%ggideugﬁ%yy ég@gﬁ%ﬁﬁgm&m

t echni ques 8f ™S O'Bﬁ‘}%/?fa‘l‘ﬁl’g"%}“ chemical “cl eavage of intact antibodies.
Anti gen-bi nding portions include, iuten alia, Fab, Fab', F(ab')z, Fv, dAb,
and conplenentarily determ ning region (CDR) fragnents, single-chain
anti bodi es (scFv), chineric antibodies, 10 di abodi es and pol ypepti des t hat
contain at |east a portion of an inmunoglobulin that is sufficient to
confer specific antigen binding to the pol ypeptide. As used herein, an
anti body that is referred to as, e.g., 2.12.1, 2.13.2, 2.14.3, 4.9.2,
4.17.3 and 6.1.1, is an antibody that is derived fromthe hybridona of the
sanme nanme. For exanple, antibody 2.12.1 is derived from hybridoma 2.12. 1.
15 An Fab fragnent is a nonoval ent fragment consisting of the VL, VH CL

o ~—~7 1 o o - o, S o o



20 1989) consists of a VH domain. A single-chain antibody (scFv) is an
anti body in which a VL and VH regions are paired to form a nonoval ent

nol ecul e j nthetic |inker that enables themto be < i ngle
prot ei n iwﬁfﬁ/"?ﬁ?% et al., Science 242: 423-426) 1988 and S;s%tsgﬁ"g%fal .
Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988). D abodies are 25 bival ent,
bi speci fic antibodies iThe vimncisolkedemoteiml: ofl tisBILRE palypeider @SSfgefibra Si ngl e

pol ypepti de chain... sing a_linker that is too short to allow for
pairing bet m&egﬁp?ﬂx'@ﬁ?&%%&%eﬁé S AN EROr seee ehdgrivatiemd) st pseaipted t he

domai ns to paiith natdrilly-&ssSdhiEdTEIM ] ' d. ereating
two antigen bi ndi ng s){ tes (see eﬁéﬂémgﬁ{éﬁ#ggﬁfdngﬂ?& gﬁ%’ﬁ.@?{agr@g}s ﬁ%‘il .
' Acad. Sci. UsRotber mawmsgrongthe 5908 speares (Pas piegss@Dbya cell fromta didferentSt r uct ur e
2:1121- 15123S %%?4&'(40&06 or[ nor e CDRs m be incorporated into a nol ecul e
ei ther coval STl GRS S9SN PaE: e, 3 Rolypeptifgiiabia gheaically An
" i munoadhesi syritRtizied 05PN Ed InhecclIIR SteABdiPREdnt Bbmand &PRSm RYLYREPt | de
chain, may covalently link t he'.CDR(s{ t'o anot her pol ypeptide chain, or may
i ncor por at e B#urally gpewgiesallbg isqhatyd’ fts natugally-a4scCR{ds)omponensiahent |y,
The CDRs per Biotei i i - LI I ind.to.a particul ar
anti gen of iggtoger"?aglt%.y a,%\?b gg?ﬁ%%g;ﬂbns%@mEl%ﬁ-k%é}fgrﬁg%u ?Séo%?lﬁ%fﬂgpoﬁef“ég?' | f
there i s norsolahem usimg podteidipug fisdtioa techhiquds well kaghvai in@Re s@y be i dentical to
one anotper or may be different | Eor. i nstance,. a naturall {al-ﬁqccurri ng
i munogl'obul i n has t wo' iPHERPCEBYIYBIRAF Ky SWhstadipllypuengsubstorially ant i body or
Fab fragnment hdmsgenaeishbntiuhgartiall € buitdh §h@n abi hftisB 1o 9594 0Pk f i onal "
anti body has two different bi ndiﬁg Si tes.h%r,&falpls'e?g%?%l{tgg t%ﬁ%f"t%’gé?%f‘ré an
ant i body t hafxhbit aysingle spseieneknadynepudt. Iihetpohmeptidd drypratsimonayaiced component s)

i ncl udi ng ot - ogi . i bodi es, that 10 .acc any it in
its native Sr{f]glﬁoen?é'%c%r%\ﬁslﬁ??ﬁ% 'gfs %?%ggwp?ugf gf)ﬁgé‘ftfdgr?f P elg%@%&@ Yes, (3)
i s expressedcomprige gt 50%060,50t, BO%roe B0%SWER &%, protein(shinpHOfrdualpecur in
nat ur e. 1Exa | es SQ} i ol{;}.t eol1 ant. i bodi esé i nclude an anti-1G-I1R ant’i body
that had”beettCaf ?ria{@f’ Fply &4l be PRy PUFPYTR Proteln pREW cshermogsneithardy, an
anti - | GF- | R wrihdibaey by hatmbasoratens $YNkhRs i ' HeQtner cell
line in vitro, and a ,jklluman anti-1G~-1R 15 aﬁ?ﬁ%gac(fyﬁc eﬁdé%%%dg%&l
transgeni c rRFFEPhOrREs old proterusamplenfalloed Yy visuelizitgs siagle pohypepidtitasd t hat

have one or j @bl : nstant regigns derived.from hunan

i mrunog| Obulu{ﬁﬁﬁ g‘égﬁﬁeén@gga ‘?\nw%&%;@“zﬂ?’sgngﬁ@mﬁrﬂf cerlain PRIPOSERIERET | abl e

and const antresiutiannsayasecproeitéd/igtusinicOMP N0 BRBthe FREARG DDkoWR 1S BRUSNGES (a

fully h gran an?,li body). These anti bodies may 20 be prepared in a variety of
d

ways, as dePEPPEB¥ bel ow. A humani zed antibody is an antibody that is

derived from a non-humag (§Reseh ‘id@ﬁ‘ﬁfﬁﬁ"e " [ cids. in.the
framewor k and constant donmi ﬁs@g‘?pthe eal\l;/'tygig%alr{gbﬁqegﬁagjn%pﬂwgug en
nut at ed so dRathas apanimodermital eudioecasoxyyremminal dekpon et ivhefRUiEBRMaining

Al ternativel g I nt i hody. may be produced b usi ng 25 the

const ant dor%'l)i %ﬁa%g%ﬂg&%ﬂ?@ﬁ&gﬁf tlob%%%eép?rﬁg’g\}%ﬂsl"é’ﬂf é’ ‘EB REPRYYLf a

non- human speairasg sdguemel Esagafentzaypitalynpka Iéﬂéﬂ&,%,%%ﬂl@@?ﬂir@ﬂfs%@?y be
found in United Stat f?s Paltent Nos. 6, 054,297, 5,886,152 and 5,877, 293. The
term " cti mePdCTANY 3 a1 4ra8vieg ac1dsdong, mase prséagbly hleass 3A mmiimsacalsdomg, nor e
regi ons fromsme atlzhitBodyn; : r reg L Om e other 30
antibodies. In Zé)ref 'erggldﬁ&e%ﬁ%glsﬁ%ﬁg%méﬁg pgv?f'e%fyegt(l) as&ﬁﬁe%e}ggsli@(ie derived
from a hurman>@ax 200 agrinpReightonpody. In a nore preferred enbodi nent, all of

the CDRs are derived JJuman .gnti -1 G- 1R anti body. I n another
preferred embodi ment, ﬁ-b%e@myﬁ%% A8 taﬁé{f'ledgf?ée‘ﬂ i QA Pelypeptide R

anti bodi es #nreistonpdisahet A@EBBAG, aNest 25 Wﬂo%&gﬁﬁ%% Eﬂ(ahﬁ%e%ﬁ?ylg’ CIDSR L
' MRy COnprise  a

chi rrerlhg) an ibocgﬁ. FPr i nstance, a chinmeric antibo

fromthe |i iﬁﬂp 8t A! Yt arinp jagid seqiigheaangd bt hport-lgaRt e ¢ fisbel follomingbe combi ned
with CDRZ apghp&hled (i e ®iddi b 16P3RN : . hunan. ant i~ G-- I R

" anti body, agd'?t he C(‘,D)Istém}‘nr]ornl t h%hheg\eekélﬁglérnﬁﬁ%@g%gn%agrclo\')g‘éfo?srQr?] athird
ant i - | GF- | Ra®HY &k IGErliaméGF-1T biedihg anESVO IR argd) sty iepedos: IMFLirved f rom
one of the Lz -IR antibodi es, .fromone or nore different

ant i bodi es, %ﬁﬁ%&%‘%ﬂéﬁ"%{ﬂi P*b"éai’ﬁrylaﬁmrf Yot 2 OhiindYd: ZB@iaHY:i body. A
"neutralizing antibody” or "an inhibitory antibody” is an antibody that
inhibits the binding of IG-1R to I G-1 when an excess of the anti-IG-IR



10 anti body reduces the amount of |1 G~ 1 bound to IGF-IR by at |east about
20% In a preferred enbodi nent, the antibody reduces the anount of | G-I
bound to |l Ry at | east 40% nore preferably 60% eve ref erably
80% or e\b@:rl()z}r?l‘@%ragé/pr eferably 85% The binding reduction %5@58@%@% ed by
any nmeans known to one of ordinary skill in the art, for exanple, as
neasured in 9IYP§pYda anglogs AprepiisciacensBvadtivadinig asdapstittioriaimkeioafor

neasuring th i i i adi f 1G-1 to IG-1R |s presented below in
Beanpi o 1 ARCIEBHELIR b B AERAGaR-oodiring by, AImaloes Cm D as HCE. | A by

at | east aboutasCBVamiencid e, preferattehd idast 56,9087080 090300 SIBXRHESSI NY
IGF-IR In a preferred enbodi nent) the antibody activates 1G—-I1R activity

" by at |east AGY5° 3idsdonponionessyangicpn gfion beasdnngraw efurleigh abiuall30% or even

more preferably, B8R0 qgpore preferred enbodi ment, the activating _
anti body is addué-ﬁ {(ﬁoﬁbﬁpr esence of IGF-1 or IGF-I11. In another preferred

" enbodi ment, the activi Pyefofedtdnenaeadid vattsiingoadirk BREY whthngaplaed by

determ ning the argg@nt of t?(})gosi ne autophosphoryl ation of 1G--IR Fragnents
or anal ogs of “&ARBUH'RBrLRIY e (D) EtiCe sHsperdivaitetp wydatiess@) eierdindingli nary
skill in theaalityffo} fopMinBPrdiBia cbRBRRENES aEr l{)inﬁiﬁg SREG ! Exﬁnt(%gpdnff rgferred
am noand carboxy-term ni “of fragments or anal ogs”occur hear oundari es of
functional d&wdifiethesphysicoohemicaod fingtietal proplertido nfisutk analngbeAnalgpicasii ed by
conpari s o] I [ am,no.acid sequence data to public or
propr i etlg)Py inéiﬁgyrgﬁgdswﬁgﬁg gggei{gseqsf g)}h&' e e '@g‘ﬂ:ﬁﬁ'«gf‘i%‘&g ROHASr i son

met hods are sseenceo Fodentiply sB@lesr Guansle amiid defd RbstRuGSHsqhRErMIPT €1 N
conformati on_domai ns t hat Qﬁ;%ii n, ot her proteins of known structure and/or

function. MeEHBHYEY YBAEF Bitiens) mayRranedsdn thearatyrallytopqwrianga known

t hr ee- di mensieiedce $preftedbly f tBE Borib | ideThi - 0164 (1991).
WO ( 12/ 083s" ) 6 PG LSon o OB e ??W%‘ﬁ‘fﬁ°§§éde§ﬁ%§%§m@i%wg}ﬁ:e--, as
used her ei n) InfeamelesularcontactsptA ecuiserphtevecmenoacid katistialtionskoflonot he anal ysi s
of real ki me_hi i fLe racti,ons by .detection of alterations in
protein ]téoncseu%tgt?gtﬁ)ﬁq %Irfél‘"gﬁettﬁ% ﬁmé %?lﬁgérﬁ%t ’PS"r‘EﬁPh Pageq} seauEfsI(@8udi ng t he

Bl Acor e systepla¢drhatt amircical $Ho0RIgns 2hd A%re@@ﬁéllﬂhat%&%ﬁ%ri‘? %q)&ﬁ; E I scat anay,
N.J.). For further descriptions) see Jonsson, U, et ai. I 93 Ann.
Biol. Cin. B3Ue§e B disquni SUGRIYPEs of segondpry strugigsd that dBaratecibes theipaent

11: 620-627; stglune&P Exalpl | . . . cognjt..8: 125-131; and
Johnnson, B., qet g)?. ’.(( fﬁ%??ﬁ,&%g%&%?oénéeﬁ&%%g?% %’ﬂ;‘.e“ﬁ%g‘wrwm Co~~"'
refers to t e deseribedin Rromitsafttuchoes alidsoletatt Pringiblea(Créfghesn, EBOUY, 1. r om t he

ant i bodyjantg C Xx.. The t "Kd" refers to the dissociation constant

of a pa%éi Cuﬁrggfﬂ%{ln%%o%ﬁa%ﬁ%%ﬁfro%gl‘ggge\’;t gRIucHRR 13 Braiein Spiteigre(C. i ncl udes

any prot ei n BrehdenlandiaDdoze agdeh Garlafd mﬂg}iiﬁ%,q\:éw RPiN8 9188 i)%rpnog' obulin

or T-cell reﬁg%&g). Epi t opic determ nants 15 usual l'y consi s) of chemcally
a

active surf GRS 3540108 €179 vdhudnara sackrineraperaied hemin spigar  si de
chai ns and ysfdadpky have specific three dimensional structural
characteristics, as well as specific charge characteristics. An antibody is
said to specifically DNoneepndantaiogearewdoaiindieuddss orinkbindtes@ast ant is <1
pM prehera nM and nost. preferably <10 nM 20 As used herein, the
t wenty ggnvglﬁ%g‘g’%g?d%ﬁ% F\Vggé’é‘?pﬁg"’gﬁﬂal?ﬁf’é‘ﬁ r‘g/'é’BEFr%f\ih%tem?ﬂ%e pentidewThessvent i onal
usage. See Itypasobhogpeptidd cEMPoRTStefma ediidd A Sor ! .D.R Gen,
Eds., Sinau Associ at es, Sugderl and, l\/lasps'é9 l( 18%ﬁtf%§)s?r %étgﬁ"ﬁ@gms ’

i ncor por at ed 2HE1EE: i 4y PsvreRend&29 61986k ebenandsFre¢idinger TIHSBIN1089)¢ls) of

the twenty GaRYSMd LRl apd (of npadur al - am.no aci ds . such as a-, a 25
di subst it ut ed am&%so&g]gi/c@,w @gﬁ'kg’/@%%zn%%%gﬁatw ish ‘aTedE‘fc?rﬁoréieﬁ@Fre&hW ot her

unconvent i onefereasd. niucheonipouraly arl often evelscdatitiethe aRAREMpaetiodd POl ypept i des

of the present : : L
N €SEBecular modeling. Peptide mimetics that are structurally similar to therapeutically
useful peptides may be used to produce an equivalent therapeutic or prophylactic
effect. Generally, peptidomimetics are structurally similar to a paradigm polypeptide

(i.e., a polypeptide that has a desired biochemical property or pharmacological



i nvention. Exanples of unconventional am no acids include:

4- hydr oxyprol i ne, ycarboxyglutamate, s-N, N, N-trinethyllysine,

s- N-acet Yo o O=phosphoserine) Nacetylserine, N-for rry i,ne,

3- et hyl h| St 3?%& S-hydroxylysine, spN- . 30 nethylargini ﬁghﬁbﬁg Pst her
simlar amno acids and inmno acids (e.g., 4hydroxyproline). In the

pol ypepti de nefivty)odcH a8 hdaEEhRiboliNS S obNE am no
termnal directi o)]n and theurl gh tP gn;| 5# frﬁcevtg{b?’ggr?’ etﬁhél 89[1%'63 g% QRYPRR A
direction, i ﬁeidéf@élbdariméam sefecteddrathe comagensisth NV ERLNBIR-, --CHVYBIO -
02/11S3s96 P 3-17,The term nucl egtide" as referred to
her ei n rreans%y ol ]"?%" F i %"I’“dﬁffélf)eo&% -of- A OBGEe-- 190d54d68 Orn

“ length, eithey nﬁetMWHel@bwﬂQﬁzlﬁrandfs%muﬁé SHitlfSn 8F ot dTBU:L bifith! Or M of

either type of nucleotide. The termincludes single % anded
forns of acifhal 3 eqnsensps edquencg vpdi @/Iaumle@amdief'thasmsc—;qbemegebnlyshald mean

" a pol ynucl eo ) nthetic o r sone, conbi nation
t her eof , @ﬁ‘ggﬁpf" 2%?3‘%0 uIs/faO %{ te‘?‘srBF‘&{’IS% tbcf nltfddande” { 1)

IS not assocca’(se'dmwi b&fptﬂléictﬁﬁpr@snrﬂﬁf&dn@ﬁs@;se@u&fékﬁf‘&‘@d&%ﬁhﬁiﬁ)i igenpdgj ch the
"isolated polynucl eotide” is found in nature % i s operab 't nked to a

pol ynucl eot i &8 AGUEGCS Vapaion may begengrated bd'amtt eds kgownon (dBf)ar‘d(Be:s) not

occur in nat iieGasasBiRdhn. HevaBloBhHE 5 Qpucl eot i de"

referred to herein includes nat u%gm)%/gg f:gt?r f.‘%cg?"e‘”‘l"ga mrﬁﬁnfbygraféﬁ%&?e)eotl des

linked t!'@get REExByPIadiaddinginsoelcysiamy, residaescapabid afffatthing OG€dmdlédntr

ol i gonucl eot | eoti,des are a pol ynucl eoti de subset
iR ik Bh@%@%&?hl %‘}Ygg%e B RS

general |y conprisin I'en §es or fewer. Preferably 15

ol i gonucl eot| des are LQnt'nﬂuﬁ@mdQ%&Sn" 1§1a|te§ifﬁ{ehc%ﬂﬂedﬁ'}b$tln%{%fn§£l 0l y 12) 13,
14, 15) 16, L 18,. 19, or 20 to 40 bases in length. digonuc eotides are
usual |y si ngPEIENEimamsposlabylin, eagh teiramasds compdsedigftwol idesivakpaisof des may be
doubl e stra epB8dde r Y ne ,ut ant

Q1 gonucl cot’ AaePasSealis edch patr Rabig of bl b5 Rbaf g it Febiie

ol i gonuadf eot §haBis(abap 54178 kD) nThaahinoaérmina pottioniofgadhuhaBOhiidess referred to

here| n incl nucl eotides and ri.bonucl eoti des. The term
"modi fi ed nﬁgglg ?géé{[{ &ba% L lgsﬂ%‘?]gferf‘"i“ﬁ?: AGIdSRA#EY detpoasblefpre h

rmdl fied or stipat retagxmdnﬁ ugﬁrcagfogmnmqip&@gn 'ofgd%f: g‘l’m dbBRA0 2 constant
"ol i gonucl eotide l.inkages" referred to herein inc es o I gonucleot i des
| i nkages suché'88 pBH’@§WS$R9E‘HN%fP’eCfo§m§l|m¢®pdentmamhgh1 chpine apehudassigiel enoat e,

25 phosphor ogi h ofhi phoshor ani |

phosphor oam%égf%hqn%g{ah“g qﬁegt)}oé%e earegd?sstbelglaél‘f fie> & o aﬂ?ﬁ&*fm th¢i ds Res.
14: 908129 1%al,»od>susumasdgM JeD.AgG, IgACand BEC resdLBvE07 Withi $8Aand St €1 N et
al . Nucl (123&%1 %‘é 1988); Zan et al. Anti-Cancer Drug Design
6: 539 ( 199%‘I % fis ”F‘“a ‘Eo‘i‘?ﬂﬁ‘?'&éfﬁ‘ﬂ‘éssar%lweﬂrba’l%duéﬁsﬁlowfpba@ttlﬂcal

Appr oach) ppr nidfe i:ﬁﬁlo(aExds Eﬁkﬁflﬁlh@vﬁﬁtam a@&fxﬂélgdxyghv%" gél%yn %ﬁﬂbo Legs) Oxford

Engl and ( 199l } Stec et al. U S’ Patent No fann and
Peyman Cheni™@HF 2REVI il Jee mrf(llvléwjamemymmw@mmg (Bﬁuly\fm cdd.,ane her eby

i ncor porate f can.incl ude bel for
det ecti on) ??bﬁd%\??rpgéequbﬂégﬁdg%%gpﬁ% "7n§ii“l'§ ?’@ml{g‘e‘r bl'y 1inked"
sequences i m@mspd@) blihmvmapkeesgbmfce@m FgHvheAGUABRGRIr BRh 1R Fi6QdY | guous

with the ge% s!rétere t and exg]r essi on control sequences that "act in
trau.r or at 'Eﬁ 4 ﬁﬁ“b}b FANIBIAEY IBImYngglobwliehastwp hindingssites. The t er m

" expression Cont rol  sefimaAsRobAR c‘H§1‘ﬁ§iem ﬁ{h@ shifid ggnsergl?trﬁ)cq lyn cl eotide
sequences which are necessary to effect the expression and processing of
codi ng sequéHadel )tWw%ff@fﬁe‘yor&rr%wnsqaRejbmeEqurtms ihgpercaritblcalegidgguences

i ncl ude apprRPE nitiatio at ) .pronoter and
+ enhancer secz]lugn!(i:lgesdewH f&iﬂdri% b?ﬁlg‘"ﬁm’éléé%gs?rﬁé)gn 12‘ sd.% famdhg ™9 ng and
pol yadeiy| achams @f egdabzar arsqu:&.rddgahé ﬁﬁheﬁ&xﬁbbéxb#e%ﬂxﬁgb
sequences th&t ncer#é | ation efficienc Kozgk consensus

‘ sequence): S$eq g:e@égpe[ ﬁ%{HE’eUSrS‘P Sttempingy, ébﬁ |lighyanddredvyhleninsdesi r ed,
sequences  bahpeRaneannoFR| TOREIFAL BBRTHR NAHKE & OFr3 UG, cont r o
sequences differs dependi ng upon the host organisnj Inh pro yotes such
control seqﬁ%f%‘é'senb@pr?é’i“m peids i@cﬁaddéommmmhexordanbesmm}he dfmationg ofi t e, and
transcription term nation sequence; in eukaryotes, generally, such control
sequences include 15 pronoters and transcription term nation sequence. The
term"control sequences" is intended to include, at a mninmum all
conponents whose presence is essential for expression and processing, and
can al so i nclude additional conponents whose presence is advantageous, for
exanple | eader sequences and fusion partner sequences. ?0 The term
vector as used hereln |s |ntended to refer to a nuclelc aC|d nDIecuIe

_.: o . oy o




V1' O 02/f1s3s9li PCT/USOL/s1113 1') and "vector" may be used

i nterchangeably as the plasmd is the nost comonly used form of vector
However, &lefnlgdyeption is intended to include such other

expressi on veg%%?g such as viral vecfors (e.g.) repllcatlgﬁﬂgﬁg i ve
retroviruses, adenovi ruses and adeno- associ at ed viruses), which serve

equi val ent f Ufietal Segsiencel ef Penems ofdeembblogit! hasts: @%tlona( l‘BEmﬁgNEBF ﬁea]t}PSt

cell")) as u t dtorefer to acell into

r ecombi nant Z@%‘P ég%‘?%‘h( %@tad‘:‘} ﬁgg pE&hothia &depsk daMol tBICs’hkﬁﬁl W18 7under st ood
that such ter(msmr@hdtﬂfta%meﬂfaiu% §@f§f8§8‘3 188y to the particular subject
cell but to the progeny of such a cel EEecause certain nodifications may
" occur in succeeding gem’@r"amlbms'"(hfesﬁa)aremtdnermrﬁhﬁ@ﬂdbonnef toldd Mféd-onnent al

i nfluence. not, in fact, be identical to the parent cell,
but are S:fl I I%%?J]%‘?%d'g %efeﬁrwaprfé%%ﬁ‘dbe et atibedy herspedi b bmdws used
" herein. The tAamigen-$ldaptior@dnd el fbdi [

detect ably and speci f?%e{jl |l y bind. c ol yﬁadj;i{)e?{i@ﬁ%ﬂt?l?ég%&&@ eYs and
fragnments th@P@G’f‘a‘iCr?féb%F@mamOtfhmtadﬁentilbndmt Mgs:ebeﬂtng\mhyonbybrl di ze to

nucl ei ¢ aci d n 1 on and sh conditions that
mi ni mi ze apprllg?:llyogb ’Ze’é%ngﬁﬁ g Fat% nyéhtf é’g}t ag%‘ HIAFIPRET UL SHETHIRING nucl ei ¢

aci ds. "Hi ghregign (r@éh)cfyégnmms kinglelctiaif ahlit@SRY scFOPREIrhdrRNS1iblePe Used to
achi eve sel eq abgéaleshyn i zation conditions as known in the art and

di scussed hereérn RODRsPRdeshat RPN 8t tepsi gavryen afian immynpgiollimi thgent "
condi tions i Sufﬁc:ﬁﬁlttb@dni@fs eBiﬂéQﬂ{ iR RO{ MR wi th anot her

pol ynucl eoti de, 20 wher ei nlj one l% ndc ng%t t Eér)rgeéﬂtglggaffl xed to a solid
surface such as a nenbfanEd l'iefﬁlla ahybﬂb@wzmtnmfdmcﬁft@as ofg.,@4295Rf13.0r SSC,

~0% f or | nam ggg4 35K r 0, 5% SD /'ml_ denat ur ed,
fragment ed sal non 3?2?2?5%&("31 g ?f’&??a&‘?‘dﬁgﬁ%wgéfoggwweﬂ dopaof or 12- 16
hours, foll othedamg name. cﬁommphgmbo@myslmge@emﬁ lg‘b%fdﬁﬁxagf X SSC, 0.5%

SDS. Se al so Sanbr ook eE h supra, pp. 9.50-9.55 e term"percent
sequence”identity" in A Eab Bagrasn ‘So?mﬁwa@ﬂbﬁm@tsermwngeﬁthbéﬂer\sl{t o the

resi dues in ChH@ané USSR fﬁ% al i ned for
correspondence. The Iengt?ls o:‘Ft:ésBeq{Er %}(’:e I dent al}@@ﬁga ?OWSWBE gver a
stretch of afagmenslinksd I’alﬁllsrtllﬁdqlb@kig@mnhl@mngu&lgﬁin yFatfrakgﬁl@ﬁtcoﬁgggbeB

nucl eot i des, ,0RiL aste about 24 nu | eat i des pically at |east
about 28 nucl eot | ac"]es gbgrrr}%be’ 5.%"&?’1@9‘ SR fhea\f)loﬁ{‘d %@I insgfiades, and
preferably ainglesrst otdomtibasy; aﬂ@a%bm@aemqwﬁ@ugemmwgwsar%a nunber of

dlffere% allgg t hns kg \Qﬂil n the art which can be used nmeasur
nucl eotide s 3 HOESES PEA 9°mi’38r i nstance) pol ynucl eoti de sequences can be

conpar ed usi ng FASTA) AG8Re10!, are..
U2/ US3596 PCT/ USOl/slllSH QCh%}vﬁ?c’:%ﬂn°tsd}r§¥gg&gE§8ea“ %q q&d’ ”BYLGB%XH cs
Conput er Grd&@o’es(m})alfmqlf@mnam‘a&llmdmsmmechBS'v%asyhlh@hc liRdek Hd€nabRs - the

programs FAJIAR . fHd STA3 rovi de nrrents and percent sequence
identity of t‘ﬁé regi g@sasgfs’u{gﬁ%pﬁ S}B £t bt Spaenge 5%4%]-’11&@ 1988%lamskar ch

sequences (I:Pharosmnal Nezod 0hsl. Kozl 8Bl USWOR: 58673 %3519&8%9&% dx rson Met hods
?43 &) 185-219 (2000): Pearson, Methol ds pdics e %007 o6
(1996) ea éVd‘PF"‘ 1SPRE °aﬁi“?ﬂdlesmwhlcﬂ/ﬂsaﬂqYg%m)a;nsheeredpresseaicxﬁrmiag'l&ed by
reference). eQhhigr s Aefa ters for a particular
progr am or a:dgmgfe;?t hm ar eWleglgEBEiﬁkérltﬁagg atrcl)g éﬂﬁg’ E’EB%{UE&E@“’FE{E ity
bet ween nucIt‘éPéOfaéllnelosémsemceham,aherb!ey fbedieg mlemxed]augh AaFOSEA With its
default 10 pal ﬁﬁ{eﬁ{a?é}a wor f.6 and the NOPAM factor for the
scoring matrixj or u énad%spo °c infef £TRating By apnsiesn birdingpitev(sded i n GOG
Versi on 6. 1e.ghétadliger] HcapoPrat quatlb)q 5 ERer eRGe e cleic
~acid s uen&te enc‘_&rngasses its congl enent  unl eggsg% hge‘{r%{v% S€ sﬁ’écﬁ?lla d. Thus,
a reference®d nertwre Zelild 1 2 b d 9948. Ianlqngncae CHRsaniy elihespaagaence

shoul d be upfiehk $idPQe et S cO errent strand, wth its
'~ conpl enentary sequenl:ee&hmqﬁmr?%? ecufovr""ﬁ%1 It%wﬁ%lﬁla” impyaeadhesin.sAnse t he

terms |toer céﬁmué@dbm?ay trentrotate ﬂhﬁ qm(g)le;zlutpaﬁtlaﬂld?ﬂ‘g@r ;iilﬂlleb@aiét {hin atnﬂ
"percent se r changea n I's appl I cation, ese
terns shall gﬁg@g\e %nqpqé%gp{%gﬁ‘%ﬁéo ot QBIYP@%’:@é@balﬂooran istarpersiedhs equences
only. The term "substantial simlarity" or "substantial sequence
simlarity,” when referring to a nucleic acid or fragment thereof,
i ndi cates that, when optinmally aligned with appropriate nucl eotide
insertions or deletions with another nucleic acid (or its conplenentary
strand), there is nucl eotide sequence identity in at |east about 25 85%
preferably at |east about 90% and nore preferably at |east about 95% 96%



- et al

979% 98% or 99% of the nucl eotide bases, as neasured by any well-known

al gorithm of sequence identity, such as FASTA, BLAST or Gap, as discussed
above. kgd,to pol)mer:i~e;,) :'.:c .e:m"substanti ' tity" means
t hat thSVSgB’?{"ﬁ (sequences, when optipally aligned, such gb@gﬁpﬁeﬁ%r ogr anms
GAP or 30 BESTFIT using default gap weights, share at |east 75% or 80%
sequence i defiDR(y) nqucefaemalyl )Z‘hatljl&q&hm‘i’@%iﬁ{mt%%%hiﬁﬂlﬂ@%%‘E'dcgﬁnfgfnﬁ% even
nore preferably at |east 98% or 99% sequence identity. re%era y, residue
posi ti ons whASAMSHIT ARjisen QbMYTestl differ by conservative anino acid

substitutions. A "consgpuati ] | d substitution” i . WO 02/ 05359G

PCT/ USOL/ 51113 21 one in mﬁ?aé‘ﬁ"gﬁr?%%eﬁgé g’c’i"c’fe'rs" RS S e isrered by

' anot her ani nenabinding eisé, theebinding sigesana bdderiohino b SO br Wal Be 3 fiErk AT

chem cal sPr operr.ti es (eag., charge or hydrophobicity). In general, a

consen~ali ve' an'He%ef BRWGHEOCs RS IRAinoglabylin Sessatoddentisal lindihasigs, 4 he

" functional psiagierchhigSn®odd PFab &hSmerl : () e amno acid
sequences differ from eag% ot her %Tleégﬁés:@%\?og?ﬂymvgglgeug@ﬁ??uw%eﬁ '©"©he percent

sequence i derhifungtional"datibedy hak two diffeami bindimgyitte adj ust ed upwards to

correct for the conseryative nature of the. substitution. Means for nmaking

this adjustment are wel -lﬁ%]gt\ﬁ/% a?tk){’ogﬁo?ém&’fm%yl“imﬂﬁ 1} R 2gpqciategapith g .

Pear son, Met feoats!iWoésociBied omBérenBifc Bding othed géﬂxrallzfé%@.c&téd%gﬁgd?Eﬁ?ﬁq by
referenqg. Ex es of gro E,)s of amno acids 10 that have side chalns with

anpl u | :
similar cherCHMPEYIpEAEIBEYE Haleddbisfrep ofpihshprotesnsdrame thersaimaspagiiascidpe,
al ani ne, valik@gpredse8l6) BBelfIml S8 ine:: N tic-hydroxyl side chains:
serine and thrﬁ%ni ne;.yS)eam' Tge-.cf)tﬁtégtzsﬁlgcﬁ%s%éf @gd@%ﬁioﬁgcu}é%&?%& ne and
tg| ut ?rri Re; z@xag}p(l)qmp : fp&@}?do@rt]lbh‘abmlcluﬁ@mgdthlmﬂpex)tilioxdygffdrt] _ﬂ&ib_egﬁ‘dfﬁnity d 6)
rypt ophan; : - le, chaj .ns; si.ne, argi.nine, and histidine; an
sul fur-cont ﬁ)r?lﬁngﬁgslﬁ ZGC ai?Sn léégtegé%'{bggﬁea“zfg‘ﬂﬂé‘mbﬁﬁ that hasbegrer r ed
conser vat i veyatitesizedayi alybsiubm of sthrQR1 W WPSind! fid MAlnASHRYSER- | SOl euci ne)
phenyl ai ni ne-.‘%géi[o i.ne |%!%SI ne- ar gi ni ne, al ani ne-val i ne,
gl ut amat 2as FAPREbEerivethrom 3-4raasgenic mouseani ne. Al ternatively) a conservative
replacement is any chapgghayi i value .in.the PAV250
| og-1i kel i hood natrix discl o Al shilfBy iniiges A Siibggics Whathave ongsor 1443 45 (
1992), her eilPrf Hertabjoandtcetstinyt regidrsrderieel fréin 'hupde Erﬂxhﬂhé’glcﬁ&ﬂi%%é%@hééé.e"
repl acenent (| h . hayi nonnegative val ue in the PAM250
| og- 1 i kel i h&gpﬁcgﬁeﬁxc%‘%%gﬁﬁe g?@q’éi‘_ ‘faaﬁ‘i"?;?mi eensisal Jqrepies wrederivedifumi s al so
referred tohamas&mueﬁtig@oh!u@ﬁ@éqdeﬁees'@ﬁﬁlx'@x'uﬁﬁh|a¥til§'5|;gf e Hx?tib%ﬁi slep(éuence
anal ysi.g, software. Protein 25 anal ysis software ches SimFar équences
usi ng rMeasuPBBregrediing vaiaty 9f waysi aprsscribed balowous substitutions, del etions
and ot her nodificati ogSyn] ' eryvative amno gcid substitutions.
For instance, GCG cont aiuﬂisaH %%%gé@%ﬁﬁ gslr]f@hmégod'ycﬁ?)t“'s g?fﬁ'eg 3 per-hygRaen can
be used wi t FPgEs.anWhighxeamataariso saddiatier fimey R GHE PERIAPIRhARY ofAhe SEJUENCE
identity be .osely. rel ated pol ypeptides, such as honol ogous . 30
pol ypept i deéé%?g?n&hgﬁtfcéglgﬁgavsﬁﬁ’(sﬁri‘ g’é“%‘% S812§ S i orRbregateandimmaungi | d t ype
protei n andreaponst &i Kunidher Adema$eBy, athuthahi 8% . - P pti de
sequenczgs al, so can be conpared us?’ r?g l.lFASl'IZ“A ustl}éﬁlég§h-ga$lgglp%°délfe4'§g nded
par ameter s, 5 SpRYAYH 4pmpins Gem akunednamtiBody, to FieSTbiable. domains AT Adn ADS aF ASTA3)
provi des al {@piRenE S9G.PCT/ USUL/ 51113 22 percent sequence
identity of r%he re%}ﬁ% ogﬁwgﬁg%é)a%? u@%?"?%-ar tlgg%ﬁ%’é‘ﬁy%@“&ﬁé?ymém’d sear ch
sequences (ks Daen(NAD6054, 2P 5886150 2PO)%77 Aomt her preferred al gorithm
when conparing a sequ&gce of .the invention to a database containing a |arge
number of sequences fr&itd fNEPLIangbedynirefsss to an aniibody fatcataips agram BLAST,
especi al | y mbastgions frékloas bftibod$ hilo 3%&% ers..See, e.9., Atschul
a0l Mob 8ol 215 46:5,’-?110 ('Qidcé ré QU] briorTiots ofie] mi ¢ Ac ds

Res. 28733gfiRediey. Inggprsferrpdemmbadimentconsar atazelofthe CBRa oG ived dn £ngt h of
pol ypept i den3eAUaNaesF- R0 r_honol.ogy, wi Il generally be at Least
" about 16 ami no acid relgégﬁgé&jl}é%a qrg,pg{e%egqbogm, it ARssre 10 nore
usual |y at desyed framoutun anedGHEURSantibyd. qahhdthétpréfeasd ,ﬁp(gu%el? pL.esi dues,
and pref era@bxs por e t han abo%t 35 residues. Wen searcfu ng a a% abase
cont ai ni ng sequen e'gorf’?}bar?moé'el HMgR aHi PR aptibpdies ereomixed agdimiaghed inid i S
preferable to conpare ami no acid sequences. As used herein, the tet~ns
"l abel ™ or "l|abeled" refers to incorporation of



15 another nolecule in the antibody. In one enbodinment, the |abel is a
detect abl e marker, e.g., incorporation of a radiol abel ed am no acid or
attachnen{,vgt‘e/"aﬁggl ypepti de of biotinyl noieties that can E?/U‘gﬁb‘%%sed by
marked avidin (e g., streptavidin coniaining a fluor escenf CWAPKET Y
enzymatic activity that can be detected by optical or colorinetric

met hods) . | n chimérivemtibodyo corritance, hechim&R! anBbodiBR KPRt AL E] KBRM@Peuti c,
of | abeling polypeptides

e.g.) a drug f{gﬁn&ug‘%’e for t oxi n. Various mnethods
and gl ycopr ot @Phdal f adirstiirman antd GEr IR antilodsamaybe carsbinedwah GRS @id | abel s
for polypepti [Nalal : jmted. he.fal | ow ng;
r adi oi sot opesciglf3 ?rg{é’i tgﬂﬁ%rft?gselg%?gs %%d g{.l_ﬁ]an anq’éé)ﬂ'g\l?m%%?” g&th%@ﬁ) Bs ~vn,
11 ZSl, '3 1) from thethesyerhiain riyebesdetied fromf thied afth OGRIIR Rfiibd AN FIARE e |
phosphor sg : ggrglz mati c | abel s ée.%. , r{_}é)or seradi sh 25 per oxi dase,
~ ~-gal actosid eWoIt feBions B3y b dgrdyed feom Rerqiiihe same anticlehviR entibrdiss dram
mar ker s, bi olhB¥} meFetifirentPBHSHES mcn.%gam}nxxpsmuoqg, ERIPRREMSE00N! zed by
a secondary reporter (e.g., leucine zipper palr seguences, |nd|ng sites
for secondar wni@hdybodi es) nmetal bi ndi ng domains, epitope tags), magnetic
agents, such as gadol iRi..Hg&tchel at e{csﬁ toxins.such as pertussis toxin, taxol,
cytochal asin B, grani cidi i B 2EEaniRadn S0 BriyHbisey aptiRadynis andntibedyci n,
et oposi de, t éropbihidehe bihdiag bSIGRIR toVIGHA Widnl Ah6x &9 b€ tHeGhR.1GEOROTr Ubi ci n,
daunor ublioci n cLifQ%dr o% Ent hraci n di one, mtoxantrone, mthramycin).

BUIBPAY EERS PR anent of Kile! bepndde EGF R buiatiteastmbowt0ke) In a

acti nonycin

tetracai ne, blefl9fdichBodiiRPRING I _Ahal ogs m)lvogs'

t her eof . Ce) 02/ Ce)Ssgl C PC'}'/ USC‘)%ds)i I%PFCISQ%%%%ég@@ng%%ﬂﬁg%@{'n{lgbeI s are
attached by apeased0%meregreforablycdii%s, leeerombie preferaBHL8D0 pokedimade Steric

hi ndrance. ' T, <0 v. .S used .herein to denote a chem cal conpound, a
m xture of ¢ e%}%rgnk%%'npﬁgéﬁﬁgfngée CBP‘E)BWSEF meatureshy FUNeans kpowmtagier act

made from bi of wdinalskitkinehd &t, Jor eIBﬁpk?%éa@ﬁﬁﬁW&@Hwi&é\Lmﬂggﬁ% or drug" as
used her(gl n refers to a chem cal conpound or conposition capa Fe of

i nduci nd a d¥BfiPEASSEhefR SEURPlE ofmeesuringhenednctiprm bindidgoAIGR-BIEIGR-IR a
patient. O hig&,régg}ﬁga@(g\yir;ﬁ@plgfa%ei n are used according to conventional
usage in the art) as exenpliftied by The McGaiv-H Il Diction:an' of
Cheri cal Terns (ParkerAn Bctivafitig antilin@yis-aniahtibodSanat boti VAt TGFSROby( a1 1985) ) ,

i ncor porate i r.eference). The term "antineoplastic agent” is used
her ei Ir[: to rgF %?Elfng%gérwrge"taﬂgffdctﬂ)é\Fél-l-’ttﬁéuef‘Ur?égainﬁﬁh?xP}ﬁgsé‘rﬂéﬂ@ﬁ-IB? Inahibiting a
devel opnent mefepedenbsdinen, Ok aanmgrakméIGFQR%HW%bf%E&?%@

r a
mal i gnagb (canfceagogﬁsé)o | esi on, such as a carcinom, ‘sarconsm, fh'lﬁ'é%erra, or
| eukeni &7 | MFITaPIYAD b reveRomats nieferabl ys80% cq weamt hyreaprefempbyr 8306, 0fn dlfiore

ant i neopi astyd : I ] i,nel udes. human and erinary

subj ect s. Huﬁrggfﬁﬁ%%%dé% R&gﬁﬂ%%é grg}bé)ﬂ lsdldg?‘gglttg‘? P?é"’c"i%ﬁy]%lt’fé} @of Human
anti bodi es dtld bemottienprefertedemboointennthem oty ot e adivaling el Rodi es t hat
possess nouse. lgrergt dvtarl‘abl e_and/ or constant regions. The presence of such
mouse or rat GarTyeY ILETIBme e smopnt ebiyrosmehiephosphervittionoE KGR t he

anti bodi es or can | ea@ hiderded 1,00 i gnse .agai nst the
ant i bodz by a. patient. rat'Igg'eer of or e, @glsg&ﬂongbdgi%gg? %9@3{ f%%g?fﬁ%m" ?10{;r ovi des
humani z&d affdinargskillan heartielpwing theteachings o thiespeeifioaittinydméferrtdigmingyent i on
provi des ful g b= ntJd bodi es by introducjing human

i munog! obula?%cggﬁ%gteﬁ%gog%%%enhsﬁ r;%(r)lalf) ﬁsa?cc‘c'rﬁéea?B%}@ﬁf‘"?erf(Mf’é‘@mﬂuI |y human

ant i bodi es. dvtwmspBeheumbahdiuactionl dontuiERAn B den HIEPEY éo@'ﬁsa'ri?mﬁ&ffthé’()di es.
Ful I'y human %qtiti)dlgz' R anti bodi es are expected to m'™nimze the ~mmunogenic
and al | er gi QUFELEAOLET 2Rino;aqd seqyegeadala bo publipuprepdeirinaagianed nonocl onal

ant i bodi es (dblabd3sy. Progd SotButl : i and safety of the 30
- admi ni s# ered anti bodi eggwf'hg ggtnﬁdqﬁﬁﬁfé/&ﬁﬁﬁé}%ag%%ﬂb%g?%@%%tééf be expect ed
to provitie SeavGRROtBRHT 8T Pradigted paajeiniconfolmation@latmanithafocelii®Biher and

recurring h 1 i.nfl.a tion and cancer, which nmay
“require repgggtwé&p%ﬁ?l?%gﬁilmaH%n%g%&’g@ U8 csignify argteynsequences

admi ni st r at fen$ld ino akoshrethrertindhsiBiil Mnicife LRUGBHOBoRIOMI 65, AR,
anti-|1 G-I Rzgmcl)‘paggl)t hat does not- bi nd conpl enent .



In a preferred enbodi nent, the anti-1G-1R antibody is 2.12.1, 2.13.2,
2.14.3) 3.1.1, 4.9.2, 4.17.3 or 6.1. | . In another preferred embodi nent,
the anti - )antrbody conprises a |light chain conprigi .amno acid
sequence ggreLS%g(fronrsEQ )D NGO 2, f{, 10, 14, 18 or 22, §EQR§8Q’@' nor e
CDRs fromthese am no acid sequences. In another preferred enbodi nent, the
anti-1GF-1R anti body camrpnermesmcb@msmoﬁh@sbnade@ms LsHarhge R raigisE apC1
sequence sel ect.e %ﬁﬁrom 4, 8, 12, 16, or 24 or one Of nore
CDRs from t h&B8¢ ﬂl?”%féPEl‘@éd&fehcfesthe@oaly;ra@&redndnsuxbeweas‘s inferaBribis- | GF- | R

Ant i bodi es The danki I A or_an IgD

nol ecul e. | nhbg pref‘erreadt'g?eay gﬁ"%e ’g%bﬂ& %t?OMB Wd{/}]mf gggﬁerﬁsﬁﬁgﬁﬁd fog an 194,

" 1g&, 1g& oreX?-rgmusmgmep&IAcbm sastamr(EhmEr@Im&Gnm'Uﬂpgila SreRRtd - | GF- | R
ant i body § S ubcl ass her preferred enbodi nent, the anti-1G--1R

anti body 7's thséa‘i%a%M) |°é§§‘hﬁh seuiganasse fanssom Ubstgl. 01.993) Ann, zBroll 3.2,

' 2.14.3, 3.1. Tlind591226 Yoo 10 61 ¥1 he ol ass

subcl ass of anti -IGF IR anst?r bod fesjfrr%%})‘gutgﬂple@ﬁ% ggéz%g anyhnrsnsﬁrhg “%nown in
the art. In gefePal ] MeleRedognis &atdd- SubetdabbnmsonaB., antu(bedy) Amy, be

det er m ned ugrl&g nfggb%rg £5 that are specific for a particular class and 20
subcl ass of anti ody uch ‘anti bodies are available conmercially. The class

and subcl ass can be deTiermimexd DyefishSthe ofFisletolis Rlir Asstflibn BFardt NET
e class and subclass may be determ ned by

techni qygs. t]erntrvE¥ g

sequencing at¥°8PY HOBJPT PHiPogy/apitgen comaleant domai ns of the heavy and/or

| i ght chains of the anticiegh &8, (& 0 id se uences to the
known anino acjd sequences o?&vérrgggq%elqgssséagehg %?Stg" 03% el

i munogl obul #Hpd )aﬁfdlgdétﬂéﬁmtmnng the class and subcl ass of the antr bodi es.

Speci es and Ml ecul e " npt her as t of the invention, the
anti-1GF-1R anti body ?ﬂ eg[téé% B%C?'h e§ﬁ%\§?‘8?ﬁh leminae Gerebledfect i vity. In

one enbodi rreﬂm?c)xﬁt bmdmgttoaﬁhmﬁﬁndg%tﬁmhloqudéubédgg@,t Qp%&__HF@ERcteﬁ%{H I ogous ort
ant1 body does no

r hesus I1§3F IR Il eff Er ed errbodr nment, the anti-I
bi nd to Pous¥"d yaft°"s‘8&ﬂ BEMISALY aqiiyg Serface grmipings GEmoRculen siznha levingpr ef er r ed

enbodi nent, dchie ofk\idar Iy O 02/

PCT/ USOL/ s1113 50 ko ng@t:gﬂa?sar\i@yv \Q/%%ngee%?ggtcs‘%%%‘é%ené’ﬁ8$ é&’“érar‘mr moset .

Fol I owi ng t rféarcaetaemcnge V@ﬂl asrseecsffuem&gmhnaaﬁnstQBEAﬁﬁ%nS&IﬁE §ife t he species
selectivity g Q&ﬁéambﬁ{?l ana Q usi ng nmet hods Fell known in the
art. For instanca,’ons ma"'&?ﬂ‘e ‘?ﬁ Eﬁ“@EC%@I‘@éﬁﬂr #M, prefenaply\&s@r n

bl ot, FACS, rE!beﬁ%mOfth&férabllyrk]@nmeferred 5 enbodi nent, one nmay determn ne

t he spai_d es selectivity using Western blot. In anot her enbodi ment, the
anti-| IR anti body Radsed ’Eeé@e,db@ OYenyy ¢ogvertigRall dinbatids sndatheit east 50 times
great er thanbbleGias i preferred

enbodi nent, the se@ggtsﬁl%/‘rwféfyvgp% g% ‘eﬁe "1”%’819“ ‘55&9’]’@3 &ﬁfie t han 100
times gr eat &ditionah.Si Golubgind &, RvGIeyr, Edy, Simsuel Afoti@@e M iRderldnd, BiasE£Ven nore

preferred 1 nt. the | R anti body does not exhi bit any
appr eci abl erpe i?rhggbsrt 'h‘d?'ﬂ&m?gthﬁ c@fﬁé‘?‘e'ﬁots@??lw@t&dh-aml R One

may det erm raendt)roét}&etbveﬁttylc‘éhfzém Bhal ahin | GR- I R using
met hods, wel |, known in the art fol | ovvrﬁ%ﬁ({shdexﬁzggéc?ﬂ%éspcg&%uﬁga%%eg| fication.
For inst ncglsu é‘“?ﬁh@f“'d'étaé‘rdmh‘rélkb’henmelaelds iladtic ycids amiotNéainesivellical  FACS,
ELI SA or Rl Amirdociis A1 8o termne the

mol ecul ar sel ectivit y@uﬁon%%ﬂgﬁggdn ?tS? |pr‘?g%%©“%isr°?ﬁ\et%9656!“ Anti-IGF-IR

to IGF-IR | mvammnhéixaampe@rum‘onvémonmaﬁxﬁd 2ds ihE1Bd ANty dlrc&i': Jo'ﬁn@q}' bodi es
b'”dt‘)'GFAdBoWL{? t? &T{H lt_'%/ ln one enbodi nent, 5 -I'GF- IR
anti body bin & R -tgmeghy léﬁ”‘"’l exN- i@lldlwf@r@rpéss)horiemna Nor e

preferred eadzodicnnatN- e/ methicaRdy3-aR R }ﬂ Rirted 'hgﬁ o& \é\fn%h ICd or 1 x 109
- M or ej&s Inhagégeven nore preferred e I men rh aRErHo y "binds to
t hMmgthy

| G-~ IR igpe.nd °1@5$"Maoﬁmlresmds knd niod beitis p:rgeferred enbodi ment ,

t he antrbody Mor |ess. In another
“preferred e d’p%){}‘régor%l%;z) Iﬁg &f%)egbde %""?}éPg‘ ULSS&T‘??—*“{ theFfihand disestiantis thel y t he
same | Cd asamimoaermi dyecseheoﬁedrfgrhdmhad&é’culm ithd 3arB 25
4.9.2, 4.17; 3r1n?er Yiod raot her pr eferred enbod |rrgx)2te%w%l dl?ec{'%%d bi nds
to | GF- 1R Wt B fah?’rséﬁnld LA EONERtion an anti body that conprises one
or nore CDRs from an antrbody selected from2.12.1, 2.13.2, 2.14.3, 3.1.1,
4.9.2, 4.17.3 or 6.1.1. In still another preferred enbodinent) t he antibody
binds to IG-IR with substantially the sane I Cd as an anti body that
conpri ses one of the am no acid sequences selected from 30 SEQ | D NCS: 2,
4, 6) 8, 10) 12, 14) 1 b, 18, 20, 22 or 24. In another preferred
enbodi ment, the antibody binds to IG-1R with substantially the sane I Cd as
an anti body that conprises one or nore CDRs from an anti body that conprises



V~'0 112/11S3s9(r PCT/USI11/sl | 13 2(~ the am no acid sequences sel ected
fromSEQ ID NCS:. 2, 4, 6, 8, 10, 12, 14) 16, 18) 20) 22 or 24. In another

aspect of kayention, the anti-1G=-IR antibody has a | i jation
rate. In \g&)gﬁ/eok 'éﬁi ment, the anti-I G R antibody has an P&E@’Zﬁqiﬁx 5

10-' s'~ or lower. In a preferred enbodinent) the 1Co~t is 5 x 10-5 s-~ or
| ower. | n another prefef.86n,eF ' et ~~..s.substantially the sane
as an antibody sel ected from ;9.312.ugf,é%qel%?%é%dfﬁ.h§r,e"3r.ni‘?"f,aP 1139“?“ 4.17.3
or 6.1.1. | n krvohauclentigeeotadeasnifosisessintigngtth eitipdtribbasieddidbdls: to | GF- I R

W th subst antj he,sane | f.as an anti body that conprises one or nore
CDRs from an ‘?ﬁ%‘%‘ﬁ*&%ﬁ@%ﬁééf@ﬁ%ﬁ@??%@f typg op nuqleptige. %eqtr@,inﬂudasl,
©4.9.2, 4.17. Sisgle fndldduble strndelditbimgTaigr preferred enbodiment, the

anti body binds to IG—-1R with substantially the same Ko~~ as an anti body

that conpfises one of tTHe texmi iwlaied pblgegieotidess seddeetad skaomSEQ | D NOS, 2,
"4, 6, 8, 10, .16 20 or 24. .1n.another preferred enbodi nent,
the antibody ]%i?n %l%?l(l)d]elgé'g% xﬁqﬂuw ‘{Qﬁ‘gu%rsstyﬁ??ﬁ‘%?rll%}“ Ph¥PRarREngigion theregfy
anti body t hatwhidnipy visias oDiteoriyfin fier"asoked uEFeQF@@{@BﬁE%&é@%éia%@%ftﬁg{{p“ ses

one of the amino acid_sequences, selecte f'(.om SIIEQ . 10)
12, 14, 16, T82P9pIonpHa pelysugieqiigie i whichitha tisolatpdipalimuctrotide’l isfoundtie of an

anti-1GF-1 R a@aturd ooy : i by any. hod known in the
art. In one enbodiq’zr?eil%},%r%ﬁhg}?gg? )réléjggrtng ?E\ﬁc{/p\@gﬁi liqe/S "@éi‘ﬁ@a HESnPet i ti ve
ELI SAs, H As (Hrdosypgtpseurpn aatnrsras partoés tamgercequeatich as Bl Acore. The |

di ssoci ation rate can be measured, b urface plasnmon resonance. In a
nore preferred enmbodi nih?sg"{’h%l'%nﬁéfﬂbdea ?figrﬁ‘?‘{'ﬁ%éﬁép Wrkdecnagreldn rate is

measured by scungs apd msmraqmaecstaiagﬁnkédrtog@h&}b‘;maﬁpar@&E&%ﬁgrﬁﬁn n- .
enbodi nent) thewglplgg‘lagg affinity and dissociation raté i1s ne sured usi ng a

Bl Acore. An B%Y welgonpeiretifedinkages g Oligpiusicoyidesate dipskynadledtiden r at e
is 25 descri b\ﬂjget h&wl%é‘bm@ flﬁ}lé‘[h 0%‘9‘6(% b}sgg gr f(ﬁ) Ant .r%tleig@l R Anti bodi es

According to another object o €21 nvent i on, “the art -1 R anti body has
a hal f 11°f e @ligeauciealides arsrl@ td &0 bases ini lengthand idsMir¥fRrably) 2 107 &f, €51 g

enbodi ment, ay i portion thereof has a half |ife of at [|east
t hree days. mqg’ %P ggg}floe@rebrars?dné@m%ﬂﬁ?‘@héfe&ﬁt“ilb’o?d!}'gl@stra@dcd,i on

t her eof has aghfat probést eltifugh elisorflalsst nlxa;}'lﬂe%f blk hep &mbadi pent, the
antibody or portion thereof has a half Iife SUR Sﬁ?ﬁggyes'é'o@ ‘Ilsgﬁﬁgi%. I n

anot her  embodHEvfIon Of 2 geisimuarly Ob sommtentides-of thednvemtion cir becitHeessed | S

derivati zed &ranmgg&? EH%P% at it has a longer half life, as discussed
bel ow. In WO 02/11S sg JSO1/ s1113 27 anot her preferred enbodi nent,

the ant #Body may cont dihe tgoi ‘matunllyedcicoming haclbMideS B% Bre s M bl if, llx%pfse’ such
as descri bed; \Q QD%/n08560d’ u[ﬁéi shed F bruaré 24, 2000. The.anti%o y hal f
life may be meadureds B 5?15“ banucleaiids: {he tsa "madified noeldotidesyreéciddl i n t he

art. For i nstbaeret intlaeesHitlebd vi i red 5 b St ern
bl ot, ELISA gr Rl Aino,vers an e.ap rop!r?h! %?%hgi?{%éstgﬁteﬁ%?g;ﬁ%s Mﬁh\ﬁl\ggﬁ hal f

life may be MEAET cdisprucianiide bpkagps’irafesed i nmtis inchudgs oligonwolekgdes such as a

cynonol ogous; i . n.. ldentification ojl GF-1R Epitopes

Rgcog~ri gequggggg\ﬁ%(ﬁh]ﬁ(ggﬁ %ﬂéﬁ%ﬂﬁ?@% ;’gg@%ﬂ%‘hlOﬁVemqu}FPra?eé‘B‘%‘Fovi des an

anti-1 G| RIﬁlnﬁnhbmﬂjseteheme,lphnqmotdaﬂilaﬂi@s@te,a@hbéhﬁfhnﬂida?é?ipfu?sgﬁo:%ﬁ @e uman

anti-1G--IR Qwetﬂ(dy. Furtgég, L_tthhe i.nvention provides an anti PEFR

anti body t hdhC SHoLS: Sehh8r LaPapahe ehalnlinelnaifit Resi GRI0S @ABG)bSEY et dInJ a
referred emradiiEmnssc. 1b@ NE ety | ] I § | w 2.13.2, 2.

p oc. W0RGOMITADS A tejrl 1. NEANLIPRTY 159280 gl

14.3, 3.1.1, 4,9.2, 4. 17.3 or n'anot her " pr Pfent, the
al. Anti-Cancer Drug Design 6:539 (1991); Zon et al. Oligonucleotides and
Analogues: A Practical Approach, pp. 87-108 (F. Eckstein, Ed., Oxford University
30 Press, Oxford England (1991)); Stec et al. U.S. Patent No. 5,151,510; Uhlmann and
Peyman Chemical Reviews 90:543 ( 1990), the disclosures of which are hereby

incorporated by reference. An oligonucleotide can include a label for detection, if
desired.



15 human anti-IGF- IR conprises one or nore CDRs from an anti body sel ected
from2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2, 4.17.3 or 6.1.1. In still

anot her f enbodi ment, the human anti-1 G- 1R conpri £ t he
am no aci s@é’égﬁ(ées selected from SEQ I D NOS: 2, 4, 6) 8?5‘;@{8812?,19;14, 16,
18, 20, 22 or 24. In another preferred enbodi nent, the human anti-IG~-1R
conprises one or nore COBsrablamkad” RQuatd RAdY ' ne of the
am no acid se%uences selected from SEQ I D ’Nos:e%‘?lﬂkf‘&gg,gp‘{é{&ﬁ?fjlz, 14, 16,
18) 20, 22 ors QQF.”C‘FSrih%{aﬁ‘?@%ﬁ‘l‘@”%ﬁéﬂ“@ﬁh@@é@rﬁﬁnﬁiemmd ekpressaot ¢dn€sGt | R ant i body

i s anot her thg&gk tf : Y, erm ne whether an anti-1G~-IR
ant i body bi nds tg@%},ﬁléﬂg,g%’% "agr'} Pg@ﬁl (ﬁés?i%rhca 1o, cqnira! gieﬁeB?o tSls TRASAA in t he

" art. For inst'axmessionrentralyseqieines s ibedirerdih 8488 1o foll Bitleotat keduicet R ant i body
binds to fhe sar?; antigen by using an anti-|GFIR antibody to capture an
antigen that WUKHERACFHrbiodleerhe pepression-andpracessing dfisodipg seqnehceaso | GF- | R,
“eluting the amitip@py Lqiputhe ' then deter~rrrining whether the
test anti body Vl\ll Il .)t/)i _reldg?o t Egﬂlg%sut g%ngﬁl?sga%eﬁgcscﬂgluﬁﬁppa%qr@}% ne wheth;,r
arr anti body tshsrdiptiominitiegios dreniegidnop@nterand aifiancdr GhqueRe@ntfBRAYRINK
bi ndi ng t he' ?cQ:teis:i)’no I GI;—I R anti go.dz tc? | GF- | R under saturating conditions,
and t hen neafltnyg P&kl 835POfFing Aad pelygdenrianomsignaly sequsacesshalGE- | R | f
the test ant isheflie tropbigicthiRIVANEGhecENGal GhaddR Bhsiht )fe_as the
anti-1G-]R %tzi body, then the tegt ant i godyabi r%%sSl%tElﬁ]aég?%?@r(ggf epi t ope
as the alfti- FEEK RNEMsHLIaYencrlosranences iifat elfancepbteantatiigy aidswhat WO

02/ 0, 359C> PGI{ S & ind- toLthe | GF-IR at t time,
then the testgg iﬁ?léb%ea%sﬁﬁggeﬁt‘%% ﬁreottés{glrgr%&%ﬁn? S %gaé%retoﬁéuclli‘?ﬁ‘?ﬁﬁo SmtS ?n? GZIIrTeR

anti body. Thbequenqsediffrerdepemdindeponahé hostertanisind g feblkBfoteRshthUongsr f ace

pl asnon resop rlll[%ac. In a lpr.efe red enbodi nent, the experinment is perfornmed
usi ng surfacee%p KEhBRerally drclideprompter, nbgsemal bisding g, anddransetipvent , Bl Acor e
is used. C)netenm'maﬁd»rsaqdaice;rimenparya@g, Eferd i - i:

Cross- cquet es with an anti-1G~1R a%t ielgogly’/.a%icghgﬁﬁkiﬁeg?érséggg%%odi ment ,
one may ‘det ePTMRETHHS tFABSCTItoR ferminagpn sRuamtei Hidyeror bostralaepehes” W t h

anot her by usi th IS used to nmeasure. whet her_ the
anti-1GF-1R @h@?%%%?n‘?g&%lﬁ{%&’pg’qt%ﬁ“n@ FYTRIENS XYROSERFIapRisaEsetel ik r

ant i -1 GF- | R euptdsbonynd fracdssiphiandgh beaisl G abatiibhAG8mIRAWERLT On al SO
provides an anti-1G-—IR anti bQdy that conprises variable sequences encoded
by a human K'GERES ’SIaﬂvagtaéf:%‘fse%’éﬂa’ﬁﬂﬁdﬁﬁ%mpew?éamhﬁusiabIpertmquences are
encoded by edehiced he VK A27, A30 or Ol2 gene famly. In a preferred

enbodi nent, the variabl e sequences are encoded by a human VK A30 gene 15
famly. “Pn a nore prefldetan ‘wattodi smeysed herhin, IsiiglebdedhaidTeclnut BRSO NOT €
than ten am j ' Lons fromthe.germine Vx A27, A30 or 012,
preferably nrg&r?%géegatp %gllral%gllriﬁ%lﬁ’l&r? "3%‘58‘ %%&qqﬂq\gkﬁg} Ithaybees aked Omer abl v
no more t hartypdwforcanisnd' prsintd"swhish iréfeisit®B SircMir dduble@lsidabignbog ment, the
am no acid sutbsti.tu%{' ons e conservative substitutions. 20 SEQ ID NOS: 2,
6, 10, 14, 18oMckaddgional NAssements mey Re ligated urations syrofofiveoniamiviral e

regi ons of siextoRMHerdiFhddi \ah ' . 38, 40 and 42

provi de_the anino acid qsdé@ude&nigtgg %ﬁﬁl{aﬁ{é rbggi%!g?ﬁqt?ﬁée @l BN chai ns from
whi ch the siGerainvectograre Fapiebleiofattontrabussreplicatiohe i st odfi i@ifo wiicnkyC Show

the alignnme : cleoti de sequences of the variable regionS of the
light chai ng‘?ez?‘%%‘;‘:tgﬁé@éi '!’<a°geﬁ‘ta VECLgEs Fﬂ"}%ﬁ bastrgiaberigip ofeephicsiion@ndand to t he

germine jseqgiampelsmimmmiwweimrs_t)J‘Kebheﬁﬁé%_tdi'@(e!.g(,ex%n-éf)?éohﬁ‘l"fn@ﬁlgugg LEQSHI ngs of
this specification one of ordinary skill in the art cou eterm ne the
encoded ani 78" %i“bégéaéa‘ﬁ'é%‘éeS?HOﬁTrfeDf@ib@stagﬁliuppmtﬂdkctldnghmo thhkasnselgnd t he

germine K lah@Hercbhatd epiida rJ i fferences between the gernine
- sequences and the gnti bod %gg%ngn\@eﬂgﬁeggﬁIggn%m?)»z?rg?‘feécfegﬁ‘lﬂd'ai"ﬁ@rﬂ“? the VL

of the ¥hti cprapleint dimetingsliy exporssian ng géree tewhieh aBynee aeralivelNadiked Ut | ONS,

relative to i.ne.amnq acid sequence, as any one or nore of the VL
" of anti bodi eSEs’BgY%g“.r’%‘Jeé‘?efi§%‘,°q’ffei’h%’%,fe mpingnt gxpgespionyeqtprs3 (ayrsigply, 1. For

exanpl e, theexpressibn Vo8Nl i defebral, BxtBési MORLY1oRBYr BT @ rBeombinant DNA

techniques are often in the form of plasmids. In the present specification, "plasmid"



WO (12/11S3S9I PCT/US()1/s1113 29 one or nore am no acid substitutions that
are the sane as those present in antibody 2.13.2, another am no acid
substi tuty is the sane as that present in antibody d
anot her a%%nrbgyog%lg% substitution that j,s the sane as anti bgé;%ﬁo@%gﬂﬂ'l nthis
manner, one can mx and match different features of antibody binding in
order to S aldn@rvederd mayltd&s@f htdfiHalod | LOolost Fe I Ror 11
di ssoci ation rate from the anti gen. %ng%%ﬁ%egﬁgéérﬁ@g%%hﬁen S,k YBOnMuSes aci d
subst i t ut i onsforp ef regirs. Hawetes, thamyepisi it imendad 1d molde ftintdhdr forafilofone or
nore of the V antibodies 2.12.1, 2.13.2) 2.14.3, 3.1.1, 4.9.2, 4.17.3
or 6.1.1, butéxgééﬁségrpg/‘%ac??r\gesu Sarakgetprs tgePU‘t’qt’@ﬁée’gﬁ?‘é"%@ﬂéwﬂéﬁher t han
" using the samderuvimeesatl ddenbdssxRdBNifised) wiihR L D iSubsti tution
conpared o the germine in one of .the’s%r)&vivbloﬁls%g}%i\gﬁéfg@%g , 2.14.3)
3.1. | , %.9.2, 4. | 7.Themmerecombinanighast caittii(er, simply "hast celdhsanned i vel y
" substitute agpak L | .. 1.k .the amino acid substitution is serine,
one may conservari’?‘%/lgfeg}g\‘%sctTEI Sr?tfe% %’taeceﬁlﬁrrltgml %relc?lmh‘rﬁ‘a’ftl?éf’reﬁ?’%’? ¥ctadhas
enbodi ment , tbhen inirgitced HasouRBEITdSE®H0a thaABidhQerkDs BE I frIBgUERES thé}gyi s the
same as the %‘r}' no acig S quenﬁe of the VL of 2.12.1 ) 2.13.2, 2.14.3,
3.1.1, 4. 9. 2)°Peparusuigr sybisct qell b toihgprrgenpfnich aseldfRaceest cendsndi nent ) t he
l'ight chain e@dpida&es Ml ARuARIsHcSEAHEPSRS : as the CDR
regions of the 1ight chaih af 25.32.1,§§.13‘?“2"?%‘.‘%%‘?’&3@‘%@?“% 9.2) 4. |
7.3 or 601, 1enVippniieatahlupness.sheteprogeryouaymenty in fahigbd idghicabiahdpedtpr i ses .an

amno acid s : t e 0.regjon of the Iight chain of
2.12.1, 2. 13%2”]%g{:%zg@?mgﬂ]%eqQlﬁﬁmég%co%é‘g g é’.oit.cfh Phusef BEmEr pref erred
embodi ment, the |ight Thetienn teetiveehysiding réfirdd ERMERNSESH g@geg from
different |igh chgiﬂ@. .I(g %Brmre ,refetrledrenbodi ment , theg%%gse rom .

di ff erent |i8‘H{SP’8ﬂ FHY bip Ymicleeldesy oligopuglgotides and Gagmerts théredf in3. 1. 1,
4.9.2, 4.17. gecofdaficelwilh thk TRl jnment, the |ight chain
conprises an grr_i falo aci dt 2% seq%r{;%(rl:eecgggﬁgg%@‘ﬂz?%%ggﬁdcf%tﬁ% ‘"ﬂ%r& 10, 14,
18 or 233 | nhydrgization andbweshreendijionstbatimigimize bgireci SemnbSas o BdbiRpNO aci d
sequence enc el c,acid sequence selected from SEQ ID NOS: 1, 5,
9, 13, 17 orﬁgﬁjg g‘%ln%sﬁéuégécerfuc?leécc?cddsse RAgeRSY” 8hdveiBy sEingenti no aci d

sequence hawvionditiond Eancieiused RGcHiel O SctivO RbridiShinh cOMELMs RYRSLA fUkL ons
therefrom Prefer he.am no acid substitutions are conservative 30

bly,
ami no acid s¥b&Y; ‘?ﬂ‘gﬁ?ﬂi‘?rei”n Afhetample efivbishi strisrgencyt"lve "bighlysathgent porti on

t her eof conond®@ondis! i; =hal resent invention al.so provides
an anti-| GF-1R a_n?i ﬁéggag?d %ﬂd%gﬁﬁﬁ@?lé%-@%@@%ﬁ@é@o ertﬂﬂlrﬂ}?c}?éﬁ% chain or
a sequeR@e dihdrgie@nt potmucldntidamaldausfixed v.a 1k hISABAGs Rabhibl @ {51113
311 chain. | . i[en he ain amno acid sequence Is
derived f ror%rh a?% ﬁgﬁzgﬁg)%ﬁoggxt%&zﬁ ggépg&é,fommie,éx Nenhandt's r@gentene
family. In @.§%SDS, 100 pgmdehdmed, frdhe ' ANQ Achdgseguence is
derived froma human Vﬁ?DP 47 enem?ammltés.gml}hr?%gaﬁgmﬁ?‘r%fae??ggim@ di nment,
the heavy cHEPPETRYFRNi42Es ford 2nisrhouss, fallewedibyhivicanwashingai Sis°chafiges fr om
gernml i ne VHRn 3t -/ 500 -l r VIV-4/4.35 nore preferably no
more than six am n%lq;cli&dssc ’ahsg}eas’s,r)@aprlséégf\%géawgpé’kﬁ} éf’éf‘%ﬂ?l’ PP-AoUnde2 t han

three afd no acid chandbs terBEQercentNefaene idéntit#2in thbeontbkt BPHLAA: BL@Vi de the
am no acid %?@%ﬁé‘é‘%é oft ihe vari abl e regions of six anti-IG-1R heavy

chai ns. SEQ : f§f§, o ifis Tesidues in pseqpencaywhicharedhe samee whinaigaed d
sequences arfer HR@nu NESspoRencd 1 The BLEN de the nucl eoti de
sequences of the gern | ne. hegl\?y phaiﬁﬁ?ﬁ%ﬁé@?ﬁ%ﬁ%ﬁ{ygﬁpwsowﬁy €and

VI V-4, resp8Utiasieich afpylsast ahow pinsuoleetives alsghynngsst about hemadonges2Ci d
sequences O0fy ' [ the six.anti-1G--1R antibodies to their
* corr espondi ng&ggsru}éf}? h@géssga%@ggggf’a&éﬁdﬁmﬁ‘]ltyk?éietaggﬂ'i"n@s“”&eowﬁss

speci f i ¥at i oere bypisall§auitasoalstiun A2 yucdtides, iafid bRErab1y aCRA: dbSIRBE 8 gje t he

encoded am aci eqguence of the six
. Bidré nuc‘iieo%%gs. “Mhete arc a number of different algorithms known in the art which

can be used to measure nucleotide sequence identity. For instance, polynucleotide

sequences can be compared using FASTA, Gap or Bestfit, which are programs in



" substituti Onii‘na&;ﬁoln?éise22ﬂ2§§‘ég§§)”§ia‘}§’o§' t{!ﬁ%’ 35,1059 gﬁ?fﬂgg ) e one or

~preferr

-2, all of

anti-1 G 1R heavy chains and the gernline heavy chains and determ ne the
di fferences between the germine sequences and the anti body sequences. In a
preferre the VH of the anti-IG-1R anti body e same
am no acid‘(y su@s’i U%3ut| ons, relative to,the germine am no ggﬁl}c&g% éLquence
as any one or nore of the VH of antibodies 2.12.1, 2.13.2, 2.14.3, 3.1.1,
4.9.2, 4.17. 3choﬁsxﬂpacka§d Virsidh 100, BeAdicveS il cgcb@) fs0g VH of the
anti-1G- 1R a\& body g contain one orlcnorrerﬁgamyg}z §lxst| Pt i ons t hat
are the same AECPHYseFHe EAcHhich mchdes, b(gdyh@pﬂograms Wmancbmmam d
substitution gihabesd Jighf€ ant i body .2..14. 3, and
PRl QichAeni® AP en: Mhe RETIGN hEind Food et ifipscipvand 2.

anot her am no acid substituti |st I n

" this manner, bstveceoalre qricky amicenneh sdqueidet @?e@fkbnfﬂathyﬂs%nz?fnoﬁﬁm Radyg bi ndi ng

in order to the affinity of the antibod IG--TR or its
di ssoci at% on ﬁ%@é Efqaffﬂ{”tfﬁ%’”%‘(ﬂ/}”@/eﬁw’l1r32a¥’§§t21169r(2§ﬁ®08¢m Methoédsami no acid

nore of the VH of antibodies 21403, 4.9.2
or 6.1.1, butincomesaed/by refererme). nUnlasslaﬂhemisetspéduﬁ&dpasfa@l@p@rﬁﬁhem%r5at her than
usi ng t he sagk, i%mapgoam d. In not her (? ferred enbodi nent, the heavy chain
conprises anPamng HePGTEYARMTERM afffsed sFqrimstancsepeseent Fraugraeidensisy d
sequence of bbte/e‘@élﬁnmj‘le@ad:&séqueRcelSaere dotdrthirbd &nﬂglﬂASl‘lA%vlﬁmsﬂde@lts or
6.1.1. anot her pref rred enbodi nent, the W O 02

PCT/ u501 5113%’3%‘5“’&43\7&3/ %ﬁ‘éﬁﬂ ¢ e SOP Aifarsomfer theseofingvelsix) bratsirar e t he
sanme as the Wil 2 13. 2

3.1.1, 4.09. , SRR WAl B pataiferchE Biphoilal ilﬂp('rﬁ)é agaty nbo%fF‘r‘?é‘P.“t",rP‘{rﬁtég heavy
chain corrprlé)ese HRNGEM no aC| d sequence from at Ieast one CDR region of the
heavychalnof2121,A 2,.2.14 3, 3 1. 9.2, 4. | 7.3 5 or 6.1.1.
In anot her preferred enboareﬂ%enttoar{uﬁ@'%ﬁ/ﬁ?%%ﬁ"%‘?ﬁ?ﬁ%é’é camplsaentci d
sequences f runtesSloRerise spedifiee mand, aheRMcERA Mtleid i@ n{TcG1: 91}.? red

enbodi rregt fromdifferent heavy chains are obtai ned FFém 2. 12. 1,
2.13.2) 14Pa§"°“§aff°(i“e"ae gropld be upgerstopd tencompassritsanoipheentre fteande d

enbodi nent , &h}@ltg’lgﬁ}{ eﬁgﬁh,g, Q@;gaéé ses an am no acid sequence selected from
SEQ 1D NCSs:. 4, 8, 8 I n anot her 10 enbodi nment) the heavy

chain conprises an amIndlmoldcxﬂamuﬁngyearene@dﬁderbyxs@theU&h@i"ﬁer@&itd sequence

selected fr 19 or ?3, or a nucleic acid
sequence t hgs'?'h e%c%c#% §dn Q?HC S&ineﬂcessé’&l]%‘?fé[ a%meﬁgntlsemgermmmomy'd

i nsertions, idetaiahgeablyoin tiksdplitatfonOMsselibgtahhn i ment,

t he sub ézl tuti ons are conser vatll ve am Sr?o aCSI d su Vsejttln'ff= E‘?@%ﬁ%{muﬁw hi bi tion
of | GF-FR AJEIRFFLY nygleisseid. SFWFﬁoAhtl bod~r Inhibition ojIGF-1 Binding to

| G=-1 R I'n anot her enbag, " fhon proyides an anti-1G=-1R

anti body that inhibits th Su‘%ﬂ%{hﬁnhln%{'%ﬂ@yl cfu TtpRRsgrengs Siniiasiy.ng of
|GF- 11 to | GFieRreferring tptaemelercadndmﬂfmgmmnherebhﬂadn%|t1%t'v$hé}1 allg” anot her

preferred 2 inment, the anti-1 G- IR antjbody is a ’human ant1 body. In
anot her enb%dggnéédg‘?“h £RPEORIIAS ’E)‘Efef}?“g‘? insestipRsHT defptioapwith ahothenmiclsicradiang

bet ween | G:{bﬂtﬁwﬂn |&3Feritar Wisi el Ran, K00
preferr d| rrenﬁt tarWlsCKShg? |rl }s]érno n%regﬂgﬁg%hﬁn% &%I"ily aéMﬂB‘r"‘go‘Hr ef erred
enbodi t Prﬂ’éeei)lwet least abews %?ﬁanntﬁmnMpraﬂembl)(ﬁ&asaibdne%%a%% ed by any

met hod knowr97b/ %o an | Cso can be neasured by 25 ELISA or
RA Ina prefJe??%e%rée%nt{oJR{rngn ol ﬁ%bzﬁ%é’s f‘?aﬂgﬁ%&@'&"ﬁ I-kngwn 3lgorithey her

enmbodi ment , of beguenneaderitity smlm@mmﬂm ol Gk IaBdngngggévé hat prevents
activation of the I1G-1R i.n the presence of ng In a preferred

embodi ment) the anti - P&EPRISAAAPPIBRR) dF%FﬂC’d’Pm "ﬂl@hmm idedtity8 cheays thati ne
phosphor yl atwe peptiieiseQehets Sw ce anot her
B SN AR, oSy IiBheREs Gethy

d %ﬁ%ﬁbom ment , anti-| y'rn Tt ream
cel | ul at? JHT sting defav!t gapgveigius, sharstanlvast,750her 5004 bequéliteli®nGi@y) i nhi bi t

tyrosi ne I ¢, and insulin receptor substrate (IRS) | and
Y pﬁ%ﬁg@?;@%ﬁgggﬁ oyr%gf% TNDBIE [depEy> even thore preferably at least(98% )

or 99% sequence identity. Preferably, residue positions which are not identical differ

by conservative amino acid substitutions. A "conservative amino acid substitution” is



WO 02/11s3s9l PCT/US111/51113 32 when cells are treated with 1G-1 (Kim et
al., J. Biol. Chem 273: 34543-34550, 1998). One can determ ne whether an
anti -1 G- [fody can prevent activation of IG-IRin ) e of

| GF-1 by @t@@%sﬁ?ng the |l evels of aujophosphorylation fo?’gﬁ/é@?ﬁﬁq? hc,
IRS-1 or IRS-2 by Western blot or inmmunopreciptation. In a preferred 5

enbodi ment, oo ineublch densnarhde rdshie i essliuel bayhaReSH iR of 1G--IR
by Western blot, See Exanple VII. Ilrll angt (gr aspgg%é’;g?ésm@

i nvention, thEVHEE YdsRhatbReeraunvethismilpechemital propaties (@e.) RRafgeam a cel |

treated with 1hod n iment., the |1G-1Ris internalized
into the cyt oﬂp)%ago mB%IF Q@hgngéﬁrg’ %?%%ggggthvé R 9?‘%?"—‘9%‘”1‘6“%9 PPody binds to
" IGF-1IR, the awbstbo@ilyickarigetiar faattionebpropérti &P Wbro¥inC N LG hEleGRBSEOPY -

Wt hout wi shi n%to.be bound to a,zé{theor i i

y, it is believed that the _
ant i body- T GF-THECEBW EX FQuencee ity fromcearinetherby apaeptmtivesnbstiaipnadbe. One

" may neasure taged i@abkfhi; R known, in the art
including i mgjngpféeyglil pitati (;ﬁlrbrgggnr %%%lg%p%ty%oﬂé%%@g%&veafﬁt%F%lTC.Ct See,
e.g., Exanpl domhg conservativanature oéthesdbstiniindi ivbans for eakary thisedjusingens gleect ed
2.12.1, 2.13.2.4. . 1+2..4.9. 2 r 6.1.1, or copprises_a heavy chain,
li ght chain a‘fe"aﬁl#”ée‘ﬁi‘@?%ar%’a“ }%‘3%‘3- S FigoPearagh NSHba Mk Biatr 24 R by

Anti - 1GF- | R AOTi3D@U8P4AMREe IncapPREdd B retdd@icll BSARbIed SVEBidYR aint S
activati ami < G:_'c{;R antih g?es. AUr?ir_gcti &at i'nﬁﬁgﬁti b%d%/ﬂsg%???lgar/%%?om an

i nhi biti 3 BRI fFbatns & it simar ghemicel rrepastiessnpluds 1 Lalipbaticonide ¢hainsf f.ect s
of 1GF-1 on lgfskideRalarife, ¥3Bne MALL Y RRVEIRN ntjbody is able to
bind to I G~ F%Bﬁd ?:e{use it to.%gqg@%sﬂfg?ge Qﬁ%hi{ télca g%’r’fcﬂss'%féﬁa@il. Thi's
type of acti ve&nemgd dieeringly) iwidesoptaining sige chairisniaspavdgin<GindlgluthmirRNHt her
enbodi nment | I ntihody anpl.ifies the effect of 1G-1 on

| G- 1R Thi SB{&%@S%@ gﬁ%‘?‘%@ﬁ?f’y &X%&HB%{BWO@{%P‘P@@F R Basic sideeghpinsiyyt
rather i ncrelses, drbimirdSamiisttiid; aAd 6f sulfEFcdiRihig s cRERS 8RGSstChe E&f" . A
mmc a t5| -1G-LR.antj body may be easily distinguished frontan anplifying
anti -1 GF2I R TR Hyglerred sensaryativa aming acids substitutiom granpsart: vatidy- i n t he

presence or pQsga : s, of | l. If the antibody is able to
cause | GF-1R ac? i \%g%egﬁgxgkﬁﬂe#ﬁéﬁg@gegg%ﬁ%gg y S?r@'li-rgl,n"g.’ amngyvaling. glulamate-| G- | R
t yrosi ne phoasprGats|aad asparagineeglutainineant i body is a minmc antibody. If the
anti body 30 cannot caugﬁ IQF{ R activat.i on lilan t he absence of | GF-1 but is
able to anplify the arfounRtaof " EECTEVARYS \rRlerPhent isany chargedwvingady i s an
anpl i fying amdsitbedylue fmtie Wﬁﬂl@%ﬁik@ﬂ%@'n’f%‘?{ disEllag’ega\ﬁtdo\ﬁﬂEt!e?gl anti body is
4.17.3. .In ot her _preferred enmbodi ment, the antibody conprise$ one or nore
CDRs frdth 4. 3cpense 2?& 148143 1992) \he@in 2icoperaged-byRefrdncB0 A "nidkitAtd3 pr ef er r ed

enbodi ment, ddaGerddiivie® ' j either or both of the gernine
sequences 012 1&ildsi gﬁ,lt‘3 c aaich e%ﬁ%%%e%gg\ﬂm@ﬂ%aﬁﬁ V{‘]‘Hﬁfrb'#‘? ?'6%’[70(‘9 | GF- I R
Tyr osi ne Phoegthéelhoatineatrix.| G- | R Level s and Tunmor Cell Growth In Vivo by
Anti-1 G- 1R Anti bodi es, Anot her .enbodi nent of the_ invention provides an
anti-1GF-1R anti body t ﬂ'tw"icﬁﬁli“}ﬂﬁf'g Epolypeptiges, ¥ihirh 1nplse peforsd tatas on  and
receptor | evehsencalidenty, ishypbicune nesabadd bt iatd fpapti-1G-1R
anti body,.to an ani Imgausyeps a?r,educti gﬁﬁé%eqla%&m?%%ﬁgé&pfﬁg%’gr@sﬁ‘%’é si gnal
in | GF- FR- exX3PRReis sefyvarg matches similar saquénses exingmbasirasei simiianiey &Bighed GF- | R

anti body ca 101l hot.¥rosi ne_signal by at | east 20%
In a m))r/e ptbza]?i glrlsraseuggg%%déi Jrirl%ént[b n }g?lﬁaggfw?@eﬁ?’ﬁnﬁﬁ?qﬁ'b‘ga%C@‘ééé’é%""aa"@é@reasoe

i n phosphot yacuksuhgitetiansaFobipstatce] 66%E cdplitas progremp el ablay HiMpeligpan even
nore prefer rmclgnb di rnecgti t.he anti body causes a decrease in
phosphot yr osi ne %ﬁ"g’ﬁéﬁse yith detault paramgtars trdeterming sequante/hensiogyearen nor e
preferably 26§fentdidantiy dtVeet oI AG] aptd i.s adm nistered 15
* appr oxi gﬁt ely. 24 hour sybef ore fﬁég_?l evtgafégl%}?e%pfs/?sogch%ggé%’g&%ﬁn ation are
measur et TIREIPERReS figm differsat speciphoisyrbanisnsadriberwerny vied Iypasistesiakya any
met hod Knowgnit&ntiSer hose descri bed infra. See) e.g., Exanple
"111 and Figure B, I%&atsg%glgé:’ﬁgg \;eerr’r%%'b?'ﬂ'eE?lyp?m@eém‘ieﬂfﬁif@@%BF ected from
2.12.1, 2.13ompargd ugin@ FASTA usingdefaul)or dcofnfended gz(rarﬁ@lmfﬁ?ﬁ%ra% eavy chain,
l'i ght chai nC%G@n;si.%{a& bgggllrng( portion thereof. 20 In ano r emnbodi nent,
admi ni stration of 1y &R 88 FhSdyh2tand £ ST Drerovidassignraenteshdct i on i n

IGF-IR levels in |G- 1 R-expressing tunors. In a



preferred enbodi nent, the anti-I1 G~ 1R anti body causes a reduction in
receptor |evels by at |east 20% conpared to an untreated aninal. In a nore
preferre igent, the anti-IG-- 1R anti body causes a d <
receptor dwg,\r}g{aggn 0 at least 60% nore,25 preferably 50% O?Q?ﬁfgﬁﬁ‘gé%pt or

|l evel s in an untreated animal. In an even nore preferred enbodi nent, the
anti body causgsceat S4QGERRIGerkity SREERERNSs bEWE! 2Berior
preferably 30% |n§t§ preferrteyd enbo imsantgﬁgtbﬁsettog%r?%pbﬂggsé#stﬂggﬁnﬁ%f“é ered
appr oxi mat el ysepgh feAvences éPearsont(heP0);@eatsn (2006). sAnstaerrefreddigorine | GF- | R

| evels may b ny net-hod known in,the art, such as those
de\s/cri bedyi n?‘?‘g&@g{é’g Hggxtsa&{j'. nee Rl R Eenyep I“; %ﬂ%}gﬁsﬁﬁ?'&a‘ég’glaHaréeﬁP@P‘éfr red
* enbodi nent,  tdfacquentdadiyn diffesit 6zamiomE (sARe Cordiutdr pregram: B A ST Jdpial3- 1- 1.

4.9.2, or G1. |, or conprises a heavy chain, |ight chain or ,
ant i gen- b? ndi HestherPlagh. vsiesg dedpult parameteps.1 $oy, ElgSFEBPETAISOMos BidlL318- 4 | n

" anot her enbodinrent, . ik GE= t.1 ha i nhi.bj el |l .growh in
vivo. The tucr?oogqggl(f%&Ql{‘)gecmgg?be%ﬁﬁ%%c%%&e%g’lsibbggg'ﬁ@yi (ﬂ7$§1°%’? wi t hout
limtation, epiaporawd byegfetched. i al, endot helial, |eukem a, sarcoma, nultiple

nyel oma or nesoder nal q_gl |s. Exanples of tunor cells include A549
(non-smal | cell |ung 5 !R&iu8HHRpveeRtds sequepces comppresd fophamalosy wall | s,
3T3/ 1 GF- I R celeh&amyise A&kt sl 56 arthio acided; ' ti body
i nhibits_ tunor cefl’e’lrl growt h as co?rpl{;l(r)e(czll1 trq 1%%’%?%%%%&%@ %&U%B@Q?Sn an
unt r eat etf ani"RIF UsyaHy at lepst ebpit 8f eesidugs, aythoaliyrae feast abhet 28nesibadyaridnhi bi t s

tunor cell gr %, .| no referred enbodi nent) the

ant i body inhipgéll%ljgbl%nncgg@aglapo'g%\%ﬁi&%ff gg%g S%aﬁ%qm%ﬁ%tggas7§%mp gone 10
enbodi ment , sémiencesifivit a ngeafuntberof diffeteht Gaés, iisis PRAGUBIR G &mpH@ast 7 days
after the animals have started treatnent with the anti body. In a nore .
preferred enBOHITRHL SCAHESS nhi bition of tumor cell growth is neasured at

| east 14 days after thggakdd to i nt i pbody.

I n anot her preferred enbodi %ﬁ?’h%%t ge?a%eﬁ??rnﬁea%g gg |ecr¥mé%le}'ﬁ§'g§r§ﬁon OP

adni ni ster edanghermeolegyievinl thevintipod h elnaome iembGiimeRt, st labeddya détectabld5 pref erred

oronth 1 oTAEB L AREARARNbEo AR bishRled dnin iLOTABEHBUBIRL | ¢ agent |5
adri anyci n, p@lypdp,tidtaﬁ’nmiiﬁjﬂmnoi&iefs|th&@&@ﬂ@d€:_‘{ééféddi?"’}ﬁar((§d EHliinQE.FCP' 358, 774. In
a

a preferred embodipent, the co-administration of an antineopfastic agent
and the anti PESRIVIIR FOTIHBENS 3 ferasrend markes or enzymatie astivityshyataan bedestctéD %
mor e pr ef er aby ¥piler BrRdic ARHLEY. TPt embBERIG! 3 ¥n80%,.85% or 90%
after a perig%l of 22r; 4 days.  See, e g@ot@geﬁxb@&@%ﬁ{,%(éalé%%é,rw f Rty
preferréd enbodicrpaitic, eBe adnid doojigatesr gudire cVaribub masthcdls b2 labeliy 13. 2, 2.1 4. 3,

3.1.1, 4.9.2 . r.conprises a hea chajn, light chain or

ant i gen- bi nd?"nlglg%’g?%ﬁ %‘H g?)ﬁcé) Sgens ﬁ’%g{‘f&‘}'r} '(.')‘r}x%im ﬁ&fi)’ﬁ'labEF ¥sqsy Examples ef- | R
Anti bodi es 2Bbdlaéirtpelypepstiizs inchide] tie afehoR il D IRV HESiaN rwaigsxégé'om
anti body t hat |ndL1ces cel{ dgath. .l n,ong enppdllﬁnltjl, the anti bo causes
apopt osi s. TRAORNEIdSHERE mdl ihddbe Sapdpt dsi s Ini 't e T, Mluviescenokabéls vitro. |n

general , tungl,. S r j b t 0si.s than nornal. cells,
Juch that aceSiet Careasmlip! SR Slokhdr, 2RORMIRIPeAICEs PSRt o of
tunor céfl prasexidasatfi-galkgtosidase Hadifeodse alkedinaphosphthse), dhedPuanthat
enbodi nment dpinistration of an gnt|-1G~ IR anti body, decreases | evels
of an enzyne’?’g%ﬁxt%j by "lnygﬁrcfué’ i f‘“\?@ﬂ‘eanyﬁépt’gﬁil‘?G%Wi’%ﬁﬂgniz%Q%ol (PI)
ki nase pat hvayondbherepridti(ags Rupiat Bppdr pairtedithles, bifid n?\éﬂésvf%?jséc m]iaE)? cell
proliferation gngl grevaﬁ‘gtl on of apoptosis. Thus, inhbition of akt can
cause apopt F&Qodiey, metalHinding domainseepitopewags), MaEneRs@knts, RGTH MSEHABHAh3 35
enbodi ment, & ki [ i Ster in vivo.ta cause apoptosis of an
- 1 GF- | Rexpr ess?%éégg%“:a?gﬁycr? "Epg'?‘éf {eartc?’é?f A |°r?é?11?5,m ghgmng‘ij’ggf“i“ U8 ect ed
from 2. 3. 1,bromids, emetine]wit@hnyain) etdpositie AeRopodide Suidcriktin®vikkdERRE S€S @ heavy
chain, light ehain el agt kﬁgn bi ndi.n%orti on thereof. 5 Methods of
* Produci ng Anti bod &S YR Kh B8 mpPIn SifiNdr oty angracin figae, miewanirorea~i o~: I n
one enbodi nemithraiytiheactinestih D, 1Rl RHARR ALOAG)ES A& ar oduced by
i mruni zi ng a _non- human ani mal conprising some or all o PHe Aurman
i munog! obul ' FRRRBEUEGRING PipPrangioll Rdmirerenin andrralqgs of Bomelgeteadt. ment , t he
non 10 human animal is a XENOVOUSET"', which is an engi neered nouse strain
that conprises |large fragnments of the human i munogl obulin loci and is
deficient in nouse antibody production. See, e.g., Geen et al. Nature
Genetics 7:13-21 (1994) and United States Patents 5,916,771, 5, 939, 598,
5,985, 615, 5,998, 209, 6,075,181, 6,091, 001, 6,114,598 and 6) 130, 364. See
al so WO 91/10741, published July 25, 15 1991, WD 94/02602, publi shed
February 3, 1994, WO 96/ 34096 and WO 96/ 33735, both published Cctober 31,

A NN YNAAN NS ~ oA 1T /NS VAN IS N AN



25 Nature Cenetics 15:146-156 ( 1997), G een and Jakobovits J. Exp. Med.

188:483-495 ( 1998), the disclosures of which are hereby incorporated by

ref erenceyolRfsisgyention also provides a nmethod for maki ngc"i‘msifilﬂ:s_l R

anti bodi es from non-human, non-nouse gni mals by i nmuni zi ng hons Kifh

transgenic animal s that conprise human i nmunogl obulin [oci. One may produce

30 such ani meinsoms eMBodi I i i at.elyv ahove. The, nmet hods

di scl osed in these pateﬁtﬁg@n%agaﬁgﬁ%ﬁ%hggq%%g%V?#u@ﬁﬂg@& 1greduce

Pat ent 5, 994, miatial sterze hindrpreeO U2/ US3s9G PCT/ USUL/ s1113 3(~ preferred

enbodi ment, the non-hunman anials, ma cﬁaeﬁﬁr,ats, sheep, pigs, goats, cattle

or horses. 1n another efb&dMERE™ 'Lsﬁ‘\ée IR IMEENOkEA GheMicad apmpasindga hunan

i munogl obul imixenef dresicahtngiinga abidiBatal Bt Forfbiclldbl AEUAra: O SN S

i mmunogl opulins. In the mnilocus approach, an exogenous TI'g FOEE i s

m mi cked 1 hr diRghbielpgiGaherigsplsn The term dphirpacdutigaineant br omgt Beudeg he@@ls. Thus,

" one or nore - re DH genes) onge or..nore JH genes, a nu
YH@QQ@%SP&C@]@% c%anrJQnae ar.cg 0?188% Eﬂ?aglﬁ ofindp

constant region) and a second const 9B8 ¢ 985 const ant

region) are fherapedti effet wherombér%cidrﬁiﬁrsteiéassfagi'af?éht.i Oi&r@ﬁ‘erﬁi@ﬂrggé This

approach is ﬂescri bed, inter alia, inL;.S 10 Patent No. 5,54 n§67

5,545, 806, 5,625 $283¢d5Ce0rging sgconyenmmalypage i thoart, 05 6xerdplifitd, by The

5,789, 650, SMIA«3IRI BicBShrE G hei 1,36 % Y 5, and

5. 643,763, hereby incorporated by re ?Fé’%gg? R%%aﬁaivtl% éwgﬁﬂf%@ﬁm‘ni | ocus

appr oach¥i s FFBCIEE(1882) indorporadd beremdnystfensics). i ncl udi ng portions of the Ig

| ocus can be gener at edT@ﬁr}g introduged i nto éa({]l{?nal S. However, a potenti al
i

A r , .15 )
di sadvant age of the minil 6cus APETPORER 2BA I HFed heesin (o wsler hopgants tBUf f i ci ent

i munogl obul havedhe/fanstidng! proparupgrasifibitiu b2 dBvai@hrherl 8¥fio Jals of?ﬁe%ﬁ‘liayﬂat
there may be. Iq?wer anti.bﬁgﬁ&groducti on. In order to produce a human

anti - | GF- 1 R Bt T468yPAH Y. Hm3HEnaahicaRgerqushission,isuch avmearcinorall of t he
human i nmunogkdiial i h@',' i i Wt n. .LGE-1 R antigen and the
anti body or the ant%ﬂodgi-ap?rgalﬂé(ﬂmng %gﬁn‘i’é%ns&ingeg S%\“éd%?%‘r?f‘ﬁ%épgf’rﬂe%f’? The
| GF- 1 R ant i gdWingapjastie agents. at ed and/or purified IGF-IR and is preferably a
human | G~-1 R I n anot retenboag.i ment ,dthe | G-I R antigen is a fragnent of
IGF IR preferably the extrat EpyUnelpdes SRR 2pd vetegnarysubjestsanot her

enbodi ment, the I1G--IR antigen is a fragnment that conprises at |east one
epi t ope of |MFmiRANt-AGEARtAmibodis enbodi nent) the I1GF-1R antigen is a cell

t hat expr esspd Oha@fecleRzaivniTthered€e! | surface) preferably a cell that
overexpresses |G- 1R its cell surface. Inmmunization of animals nmay be

done by any method knoPanntihedicsavoidgsgaingf ghe probiemeessacidted svith,
Ant i bod2@s: aAtibatirtRdtPoyse MR or NEVari®likan lc%ns?%{sin?r:%g%rgar or aeness). 1990.
as :

Met hods for inmuni zi ng non-human ani mal's” suc SPLEsengf ol

goats, pi gs SUEHIPYE ox dapyeskssquaneeswah leakinowre rapid theradéd of tREEntiRd@s. Narl ow

and Lane anch LIy fe t 5,994, 619. In a preferred enbodi nent, the

| GF- 1R anti %énwgﬁgﬁihﬁéﬁ%reaﬁ gh%\?\ﬂ JmUnE FESROR G a%aB‘SE‘th Afrbady bylepatientune

response. SUdhrefuf,liv ant smbodimestethe GRhEENBYided | ngund s adj uvant,

RI BI (rmra%lt. MO @21)2/ |1.S3S9C PCT/ USI 1 1/° 1113 3 “ﬁﬁ%@%{‘ﬁd@?ﬁ‘&or | SCOM
Mabadity

(i munost i ApTebstesd)embadiseng dheipsentionpayviges dulbchurhdrearpiclGF=pept i de

fromrals d dRspsscdad I Lt l ocal .deposit, or they nma
cont ai ﬂmsubst aglgas ¢ r?g%{mgﬁﬁﬁ?g]tg @'aﬂt?Eﬂeﬁlh%(gtﬂog%(l)‘n§5'&ersé’ft8%fr8€?”(5 FS tr{ah'&‘Fyar ey

chenot act i ¢ T3P Rradicsp falydwman dnttddéss. Murpprederied 2of full)AuATURE HSHSH M
el 0 ot P el e i ST
spread out owenncgeweraal al@gkSesponses ‘ntrinsic to mouse or mouse-derivatized
monoclonal antibodies (Mabs) and thus to increase the efficacy and safety of the
30 administered antibodies. The use of fully human antibodies can be expected to
provide a substantial advantage in the treatment of chronic and recurring human -

diseases, such as inflammation and cancer, which may require repeated antibody



- Host Cells and 25 Re

Exanpl e | provides an protocol for immunizing a XENOMOUSE rMw th

ful | -1engt h hurran | G~-1 R i n phosphat e- buffered saline. Production

oj Ant i bo nti body- Producing Cell Lines 10 After i i i on of an
ani mal A G@ I R antigen, antibgdies . and/or anti boggp/%@%&ﬁng cells
may be obt a| ned fromthe animal. An anti-1G~-IR ant| body- cont ai ni ng serum

i s obtained faemithgiondi Mednoth¥r &hﬁogﬂ? the . The
serum may be used as it is obtaine ?Igmtﬂ'% he g.t::llél ﬁwag% bulin
fraction may 3ebasbtthitdess fatdinddompdemanm or the anti-| G- I R antl bodi es may

be 15 purified fromth vﬁ Em Serugior i mmunogl obul ins obtained in this
manner are pol ycl onal , FrEcd&mpo ’é’b"\?&ﬁlﬂf‘aﬂ’é‘o -Betibody ishd 1 2ol ht.2,0f

* anti bodi es t Rat4.33n. Qe whtaimest 651! 'Ix’(ﬂrfo?rﬂ: r%%gﬁ%%ﬁén?r}ﬁé 2GRy has
a heterogeneous array of propenes. |In anot ‘
ant i body-Jr ode3ady CPWﬁﬁﬁf-tSéllIgbédiahymmMQn%nmycn&eequeman‘e&dteﬁrﬁ@m t he

" inmmuni zed an { er HTTM_nI t he ani sacrificed and the
splenic B ce:SF? ar@bf us6é to’ |Ir§'rﬁ{)?pa?roﬁee‘ﬁf W@@?ﬁs &%‘T‘I”%e%@'i”&o #%ed | known in
the art. Seeﬁeqaclg;es Hearlodhar piettricaReboginidhe thd dhiaAGH. ﬁiﬁhfb‘%@ @&Qgﬁée‘;@”t the

nyel oma cel | ot secrete |nnunoglobulln pol ypeptid a noh-secretory

cell line). i‘fatvérc #10$PURTSIRG) A NG apud; sequsapessldetnd, fr qnhéEﬁ}yIlS} Neo#es lar e
screened usi ng 20Gr 22%r b ordnHR" expr essi ng G-IR
In a pr ef erred enbodi Frentg t he qnnﬁq?%xﬁﬂ{seg?%ghn?nﬁ S%&\&eé’f;? r med usi ng an
enzyme- Onke i mrungassay ELI SA) or a radi oi munoassay (RIA), preferably
an ELI SA! An s o 5fas Hednwpdies provi ded in WD 00/ 37504, herein

i ncor porat ed by refer ent nt i produci ng cells
may be prepared 30 frgg&gdnﬂhnﬁ%g@% @&g%g!a% oﬁnr{ﬁg @&%ra&éggand who
expresses anPPlepidr- iR prafeniod dmbedin@al, ke NPodSS Wi iz Bed Ahilp GER6R

ti bodi | at white bl ood cel | d 'stibj ect
onCoedes 00 SPLRS o8l At L o0 CELLS 1S Skt 0

coated wi t h sutHadsRgGR. th fRkHer PRI BBbd R

112/ (1 53591 —_PCT U1 1/ o013 B e b il 3fe S I R iy i e nyel oma to
pr oduce huneAMR G5 edaabelassss agtibody 2ni2ntad. 131 R-1KGE3IIR, 4t odies. | n
general , thie) i svidch R3gGpreferred enbodi ment because it is likely that the
antl-IGF | R ant’i bodi esSw 1| have a low affinity for IG-IR Anti-l1G-IR
ant i body- pr oduci ng hyﬂ’rhr:dhsmdanbcls@eloeﬁﬁtBDGFmﬁﬁh%bd?é@%:I %?é'rﬁ&&dee”w for
desirabl e ct}ﬁr act er er| gtl CS, r],SI udi ng robust hybri doma growt I gh anti body
product i on and 4&&h Wh R ths gty e Benerad«the Floss and Su'eséaS@|0£emamdnbdpurt her

bel ow. Hybr inthyrbRSdereryiire@ uSidp bit Lh genei ¢

ani mal S, n| mal s t hat Ia% a%@:ﬁ?mﬁﬁgﬁgggfgﬂ{drg_pam&ﬂ%r fésﬁ"@ or in cell
culture q n \?F qlgss o tibgdy %‘fChs?@UbQQl‘?Smge awal loble ngmaneetialyp@neltlags dbr | domas

Ik i1l in t {. Preferably, th
i, zed an el s 4 S E i SRk Bl el hariaimiamnnoy obul i n

genes and t AdtegptivelyahBclass dnd s%@asﬁﬂﬁ@%eﬁ@teﬁnx%&h?%ug&r rm%ﬁ?'oxf 4 QSRibje sane
speci es as tPt% non- h n amg&l I\/bre referably zed anl el is a
XENOVDUSETNP ARG ORI aMata Of e heavyiaodios lightrsbpind ot @;e@ntdtcxdnqs, mm;memgyel ong,
such as thetlmﬁalnﬁﬁ@a&@ké ukh n one
aspect,. the inventi on prqowd’égéd t;‘ﬁmbrl dlpgrrrjﬂﬁ]oél}?gi Sb(fluegu%so f’ﬂ%‘t‘s CS‘E‘SS&B‘&e human
anti - | G5 | Rouhelassss @f é%mum%l%b%n%faed rledmeningdlnmm,and hebchigbbi glenmas are nouse
hybri domas, ,@fodgscri bed above. In another preferred enbodi ment, the 20
hybri donas are produced in a non-human, non-nouse species such as rats,
sheep, pigs, goats, cattle or horses. In another enbodi nent, the hybri donas
are human h§Rﬁcied@ndMoleqale\Wazhv@ human non-secretory nyeloma is fused with

a human cel |l expressi n LR anti body. Nucleic Acids, Vectors,
@%ﬂ%gmsl’ﬁ%f’%‘&é“v&f’“%R}FW“AHQFbH’dﬁ@EbO&McI ei ¢ Acids

Nucl ei ¢ aci dermmiseatat Bsth epeiediaR@ ndMcl el s@%ctl\ﬂyawi bpéjghl?osdu%em Hw anti-
30

IGF-IR antibody binds to human, cynomologous or rhesus IGF-IR. In a preferred

embodiment, the anti-IGF-IR antibody does not bind to mouse, rat, guinea pig, dog or

rabbit [GF-IR. In another preferred embodiment, the anti-IGF-IR antibody does not



invention are provided. In one enbodi nent, the nucleic acid nolecule
encodes a heavy and/or |ight chain of an anti-I1G-IR immunoglobulin. In a

pr ef erre Osznpggl nment, a-single nucleic acid nolecule egggg{% Uﬁonavy

chain of an ant1-1GF-1R i mrunogl obul i 1 and anot her nucl ei ecul e
encodes the light chain of an antil GF-1R i munoglobulin. In a nore
preferred enbbidii EaNewtWeri@poarkpeciVuca 3¢ %%se Pﬁ)ﬂo n%!ﬂe?éa@x%%@f
|nnunoglobulln i s a human i mmunogl obul i n, prefera hu

encoded |ight! éﬁ%qcfﬁcr‘ﬁi?“ 9ae may-deieaing trspaciks @ﬂmhvntv fmre}feeanakiQF R K chai n.

The nucleic RStne ar| | e region of the light chain
may be deriv<aaé§l ?r%‘ r%'l"ﬁi’g?sc‘xghi wrﬁfi ap dnstgrge O“SHE%Ye&F%a“@

* enbodi ment, tdpeciks s}lrﬁcnmltgausang Wedtem MSde\OS[TELthA OBRIAY 1 O8BRrrel N anot her
pr ef erred enbo t he nuclei¢c acid nplecul e encoding the Iight chain

conpri ses>t he® 'i’%ﬂ HP% PEFRayfletfEmingdhe sneiss MCIIVBVUQHS)WQ@mbIOln an even
" nore preferred embodi mpLohle ght
chain contains no nore thgor} %}er@gﬂnﬁég?gé:%& @nggg’l‘%gg}%? “f“ﬁ%%( h’é A30 Vh
gene, prefer dQFymribamae!ewnéﬁ tigiex geeaien tham itb dela@wnp&ngmlmare&pe)\tem flor e
preferably n h thre no.aci.d cha The i nvention prow des a
nucl ei ¢ aci d ré%du% g‘f%afmeﬁ'%%% '”y\?gq'leé’ﬂ}"g%ﬁel& 3Hbedy ismeore thertl 0B hai n
(VL) cont ai nlmgesag&eah@alsatn itsherenani fBQm@&Hirﬂe@éb@&gﬁﬁax?QJHﬂ%&g hé?exirgbe gernline
sequence whe(rﬁgg the am no acid changes are identi cal tp e amno acid

changes 1 Rk theantisiCy B artibodp deesinet exhilyt aWptﬁ‘Clatbteespaaﬁc bodi es .
2.12. 1, 15 2.pldirgs toany bther Srotemn dt 4 The. invention
al so provides a rﬁg-ug el ¢ a’éﬁ? flgcé:ru én@%%pﬂ}l gn%mag?detﬁg{u& (Jgheascﬁe&“‘é‘@h nce

t hat encodes thewatidfiR ambdd}séqdéﬁeR t@ingtxhethudasrwablk@»\rrﬂgItl@éﬂar@follbh»%é i ght
chain of 2.1 17.3 or 1.1. The

i nvention al g%ejlf)ar%’vqggg the 53??&?%‘,“8“ %?rdhmcéc‘lﬂeén%}'m%c seleqiivitdi ¢ aci d
sequence t hausiapW@esn blog FATS) ELASA Gr REAUBNSE SrefiredR he CDRs of
any 20 one of the |1 gnt Chaine of 5y5 g Thebrefere 2§’b§1&'§’m§%fggf’ Y102
4.17.3 oF 6. ﬂetim‘P?\‘f&’bqlWrsé‘GCtmd@I esternibéotnucl ei ¢ acid ol ecul e
conprises a nucleic acid sequence that encodes the am no acid sequence of
all of the CBRsmef4 g,yvm,ijﬁbQJ} chains of 2.12.1, 2.13.2, 2. | 4.3,
3.1.1, 4.9.2, 4'%; . ntar%]Rer enbodi nent, the nucl ei ¢ acid

mol ecul e conprises a nléi‘cﬂlneihér mm of 8gurvengon,th¢ amnm}tiﬁsamthmd&mbnﬁl tacid 25

sequence of R o e | 14,. 18 o or . .conprises a

nucl ei c acid sequenc?’%t{‘gﬁk@o]fn dgﬁﬁhﬁﬁgkﬁg the ang {%2&1@“"2‘? WdQP I'n

anot her pr ef EBF-&Riwithtaddj ofeini 10"t Weores!| @i & moed gteme@e%sdﬁ%pmesﬁ%b@qwucl eic
acid segjenc éh{ IG% odesNge am ng aci d sequence of one or nore t he
CDRs of “any inds 1o E% orpx 19" Mer less) Infag eyen mpreprefeonepr i ses a

nucl ei ¢ aci deraBstiraBfethe hnehA A 3@% fo\any,one, of SEQ I D
NOS: 1, 5, 9, 13) 17 or 21. F%‘nﬁ%ﬁphaﬁerre (1)(8”@(%1 fhg’ nucl ei c

aci d nol ecul ¥shshpraferzed emb@dtmmt,dhamtﬂboé)emuémmelmhmwﬂhﬂ@@@&ﬁ 1By 'ém no acid

sequence of one

() 2/ (15369G @&%ﬁuﬁi@iﬁﬁer{ﬁenﬁ%dqﬁn tg%aﬁgogﬁbggsgbﬁﬁﬁ’p%é@ha nucl ei ¢

aci d sequenceibethntilly mmn@DQSascah adlibodyneletkd B 3. Pz '1\!%3 3.2 P3% 143 17 or

21. The nvegé{%o‘ﬂézg rovi des a nucleic acid nol ecul es tzhat ‘encodes an
e

am no aéPd s yIn anesher Repderzad eapiod mensithie edpody bimds halGH-RR at

| east 70% SwifP%ibsRA%aIIVEERand: % 2% 98% or  99% i ical to a
VL described above. pary?l A a@ﬁ%ﬂ e an@%f}?zﬁ 8 ?S’l°§’§§'3}?r%§'ﬁ%é from g
sequence of W“b@m@qeﬂ)ﬁmlm 653 2]1D14.14.1. 184 op, £27.3bhe.1iNVENHEON al so

provi des a enc a st 70% 75% 80% 85% 90%

95% 96% 9%81%5&%?’%8@% *’“EB @ B‘iﬂ*@ﬁg FR; withsepstantéalyghe one of

* SEQ I D NOS: skmeXyq a@anm;bowtmc&a;pngeeoa@@ftth@amm a%mbﬁg ggtsenetcbe%# “Veg“ o
I zes under highly

provi de i.d nmpl ecul e encoding a VL that
Stri ngez? cgg;néﬁ&igctzo“a@ Autdh dRcl %éﬁdsng‘P é’@mr@4ehcamthag paaféftedas descri bed
" above, partiadoginheht ises,a nucleic acid
sequence encodi n anagérlnmﬁ%%g%}) gggqlt?gln%gwg}s g%%"f %Pyﬁ&sa“ie Kgasahy 14, 18 or
22. The mve%'ﬂ‘b‘éd?)/ thatsomprisasioe or monuCDRE ﬁomcamhnsle@nmnmoﬂfw@@wﬁ n VL that
hybridi zes 15 under highly stringent conditions to a nucleic aC|d nol ecul e
conprising a nucleic acid sequence of one of SEQID NCS: 1, 5, 9, 13, 17 or
21. The invention also provides a nucleic acid nol ecul e encoding the




vari abl e region of the heavy chain (VH) is derived fromthe DP-35, DP-47,
DP-71 or VIV-4/4.35 VH gene, preferably the DP-35 VH gene. |n another
preferre i ment, the nucleic acid nol ecul e encodi VH

conpri seg‘”f’ﬁ’é%?%?ﬁi ng region derived jromJH6 or JHS, mrggg}r(gﬁlé‘?lébﬁy JH6.

I n anot her preferred enbodi mrent, the D segnent is derived from3-3, 6-19 or
4-17. In an eneminbhaeidREREREd: 86 ABD RN ID NI BUE! £ikC1@Ghd egul e
encodi ng the VH cont ai nscﬁ)no nore than ten am no'aé%’ ’?hh‘%gg’slﬁém "he

germ i ne DP- 49 Zetfe24 preferably no nore than six anino acid 25 changes, and

even nore preferably n ree amno, acid es. In a highly
preferred embodi ment, ?h%%hg{:% ?@ °§2‘?%”H¢d’1"88ﬁf’%a’8h¥§‘§?§3“?%&?%&9e ai ns at
" least one amdissocztiont rateangshecaitiodingsht tthe AMEIGRRIRhA RIS BIUERE) ofWEr €I N the

am no acid chapge is identical to the amno acid change fromthe germine
_ sequence % r ot heohlosey Brareieped enbodimenthige Kat isgoxil 63 s 2onlRwer. 1. 13. 2)

2.14. 3, 3. 1. Lothé& o2 : | n an.even nore preferred

enbodi ment . the VA %f(g)%%cgﬁnﬂlbgwﬁpa{t’etggﬁrférsébemélﬁllaﬁ%thﬁéﬁraeéﬁ% bof¥npared to
the gernlinesdetpdeimares, 12vihenain2 the, ehanges, aneicdent . calanb@et frefereghanges
fromthe germ jne sequence frqmthe f one of the antibodies

2121, 2. 13, Fnodmes Lé".°ff‘§‘?°4’.y3’.”254‘? [ W6‘.%f935‘@'*aw¢euzvne;l<3;f)a§ an

PCT/ USf | | / 51adkibodyl tHabcsmiiseOcir iedtt CORETdMY 6h Shifbod§ sdedt®d Fr&?{lfhfp,np“ seés a
nucleic acid ;; uence that encodes the am no acid sequence of the VH of

t
2.12.1, 18.13233-292.19335. 13,492, 4.07.3 0p6.14.. 1y sll erother praferrehernbwtiment, the
enbodi ment) ihg 1l el { : I a hucl ej. cid sequence
that encodes thgagﬁlinﬁ%)%a@? s‘gg%glgﬂéleaﬁggwgﬁgegéﬁéﬁﬁ?aes agfanllﬁ%d%'éggs of the
heavy chai n @mphis¢dork, of2helBniBp add bdquances sdledted fofh SEQ D NOS 208 §811d- In a

preferred e i he., nu ic acid | ecul e conprises a nucleic acid
sequence thg&gag@gié?{%? 8?#41?"&8? CIRIGIGERE 8Bbedimany, therantibedydims tof t he
heavy chai n IGF-R W#&h bubstadtidiBy Bk sdmd &, 33s ad-ahti : 7 1.1. Ln
anot her gr eferred errbl(l)cic'i.rrelnggy tﬁe nLtgﬁesi C agﬁ%dﬁmt@l?(e%mpés%soor?gro?gnggea nucl ei ¢
aci d seddiencdePRhFPMan antibestydtbatcempainesrmne abthe assupianic esqunaes eclediedEnl D NOS:

4) 8, 12) 1&Ge@H N re h oNpPnkS ucl eic acid sequence of one of
SEQ | D NCS: 3,67, 101@19’&%156’&?’%.‘B’Nﬁ?%ﬁ&?her preferred enbodi nent, the

nucl ei ¢ acid nol ecul e Theiprdirmesfinityan disociagorrakeTURRRS-IGRAR AREOMES t he
amno acid 3 u&nce gfdone.or more of the CDRs of any one of SEQ ~ NOS: 4,
8, 12) 16, ore B3y B degmingdhy-any mgthqddinewadn thesisly s woe ewbodimenhtheor nor e
of the CDRs tidiad¥fian§ c&f berbdslifdd NPSompetit olashiod
preferred errbod?glrrent : Satche nucl el cM;’?Pr&i%%rveec%ﬁjlgAéglr%p‘#%églgrfagc:éﬁa?éf"@f'c acid
sequencél t hdgsoaprcsdeish anBlAgrre oThecdissosietoreratemnatsodle maturetiby GhRkeof any

one of SEQ my : 1 20.0or .24 or. conpri.ses a nucleic acid
sequence of ri9a1 of ésf%%‘c&l)@sa%&ea‘ﬁf/fegﬁge’woé’@@tt el@@éfm%?f%?)‘y $7d 15 19 or
23. 20 In anssh@atiemizeds nmessuyed Byesurficd aginciCreShniRdeC O b «GIGAGES an ami no
acid sequenceegof %H that is at |east 70% 75% 80% 85% 90% 95% 96%
97% 98% or PEYSHTLERPdrRENt: the bindingratiinity andidissociatian retedumessysedarsingdi ng a VH
as_descri bed1iagsredingt &hpRRA\iSerRAldol Hil; ELENAL, COMRri ses an
amino acid sequence of one of SEQ | I§| h&@éﬁng?%¥%§faﬁﬁﬁrag&24. The

i nventi®h alds¥ripedbelawdn Exarupledl.c 25 aci d sequence that is at |east 70%
75% 80% 85% 90% 95% 96% 97% 98% or 99% i dentical to a nucleic acid
sequence of mner ] }@ 33.0..(, 11, 15, 19 or 23. Ln anot her

enbodi nent, th}Z %J%[Igg'?cﬁda%m %lﬁ%g'cegl e encoding a VH is one that hybridizes
under hi ghly stringentcewdidgto amnsher objctrufcheinCeraiohths eRILEGEIR QRGRHyNY @ VH

as descri be . cylarly to a VH that conprises an am no acid
sequence 30%??@%@-116#)3%&!@#@ LIngjirger ig yjvoy dn a prefesredzmbotineenitabent i on

" al'so provi desiitdyiee berion aRtebrSeARNEARTORARKE: Y.t R4 P HRES under
highly stri n%%nt_ conditions to a nucleic acid nolecul e conprising a nucleic

aci d setfien€@O8¢imMsAk thrankpedy) qn pRitEN tBYredf, hag a half-1i%; oflunday23r longMDI1R2/ 11;

" 359() PCT/ U b din i ci- d | ecul e e i ither or both

of the enti ?gxﬁgavy g‘r’]ﬁe“mﬁm@h‘g’:’ % OTOIRCTER af’la@lé[}ﬁggaﬂg‘ﬁ@o‘iﬂ’s 8F the

vari abl e relfingeis Inhpetbefembamyinme,abé aitivedy b Mieanying rfoidibrepf Qduces an

anti-|G-1 R8N ili%)cfjéfr'mo hGOdSh f i%ol ating nRNA encodi ng an anti body are

wel | -known |1 {he afmoeiy; sugt 3‘.3} It 8a% logaR hlidifegs disthssedRplawndy be used to

produce cDNA for use in the polynerase chain reaction (PCR) or cDNA cloning

of antibody genes. In one enbodi nent of the invention, the nucleic acid

nol ecul es may be obtained froma hybridoma that expresses an anti-IG--IR

anti body, as described above, preferably a hybridoma that has as one of its

fusion partners a transgenic aninmal cell that expresses human 10

i mmunoel obul i n genes, such as a 7i ENOVMOUSE TM non- human nouse transgenic

o o o I Y




30 nol ecul es encoding VL and CL chains. The sequences of human heavy and
| i ght chain constant region genes are known in the art. See, e.g., Kabat et
al ., Seg < f, Proteins ojl nanuaol ogi cal Interest, Sth ubl .
No. 91-33&9?)(3%%3(. Nucl ei ¢ acid mol egul es encodi ng the fEFFI-UF%%gIt JPheavy
and/or |ight chains may then be ~'~~0 02/11S3s96 PCT/USOL/SI 113 .13
expressed fr aAvtBerGRéferrbdERbYAIER, THAGN: HySs d.the
anti-1G--1R anti brgﬁﬂy, isolated. In a prlef ﬁ?ﬁﬁdgdé}%rgg‘?lﬁgrﬂﬁs%ﬂ?%goﬁlﬂ%?aéfc acid
encodi ng t he s¢imi halfi lfersugh avdeséritied VORGP 560 giublisied Fdbmaiy i, 200010 aci d
sequence of SEQ LD NOST 4 ol 16 0 or 24, and the nucleic acid
mol ecul e encodi ng the vas ?néﬁjf)gy ﬁ%’&?g%m%* g‘i REasureghy a0 Anse8s KIBH®LIERe ani no
" aci d sequencavhg &A@ arsKNDSi the art6 Fod @istaddk, tht&nQb Iﬁ’ﬁ&)ni bRk epicts
the am ng acid sequence and SEQ | D NO 27 depi ct%@ta’ﬁe nuc agi C aeglg%eé;equence
encodi ng t he P¥ d¥rstcamblof &ildh opRLA paerancapprophiaterpenbd ofigmanThe arEBolR
" antibodies 25124k Sme : éﬁ’ 1, .4.9.2, 4.17.3 and 6.1.1. SEQ ID
NO. 26 10 depicts rpﬁ%ﬂarr?i ansg?egéﬁ'aﬁ%a Jénnrgaée ange 1 weyzgucg‘é’ﬁiacts t he
nucl ei ¢ aci dcyequésgoes eabd, ngnimae arnshant regi on of the |ight chain of
the anti-1G--IR antibodies 2.12.1, 2.13.2) 2.14.3, 3.1.1, 4.9.2, 4.17.3 and
6.1.1. Thus, [a} DR Pr ef}a{ nbodi nent, the nucleic acid nol ecul e encodi ng
t he constantRéo |7n'o'  {He We,gohcgi n encodes SEQ ID NO 28, and the
nucl ei ¢ aci dXFSEUEH & ¥HECH HG4rHeo®onst ant domai n of the 15 Iight chain

encodes ISEQ | D NO 26. THelin@nfios @ls@bﬁfvede"sﬁﬁ’aﬁﬂt’@ﬁjﬂﬁﬂﬁboa‘%hﬁat%ﬂﬁiﬁ?ﬂ& acid
nol ecul e encodi ng .t he constant domain of the heavy chai as the nucleic

aci d sequenc¥M5fANGERH PrsPNERe 3372 husag anHd G| asitibodys i Flirthet, eleineergioaodi ng t he
const ant dongoRidbas ddveigiui & | u f .SEQ | D NO.. n anot her
enbodi nment, ‘ngb_nucl eic a%ﬁnﬁtgggfgqéﬁg%ﬁ%%éegtmgra%%%“@vgi chai n of

an anti - | GF-30Rbedit i b adyeforrediembodimerenthbihnntbum antilOGRIIR ahtiydgas 2,101, t he |i ght

hai n of L) GFs LR ant “anti gen- bi ndi ng domai n_ t her eof
be i Sol at od T Fbh A i N b d - Shpihe prle e gmebeerbean

i munogli®bul humag @Rt IGETR ddaprie@eihe o bt ZDR s \H v pgen. In
ot her enbodi nent, the nucl g?)c aci d nol ecul esmgg‘/ﬁ1 e |t#sbo }é%éjecf?ﬁ%%“an

anti - | GF- | R &bt b Boldy2. gridefuilnlg 493, 14. 1753 orefr. | Ve dnfstilbanatherpreferransgeni ¢ ani nal
or froma hymn [ . anti | G-- | nti bodi es. Met hods of
i sol ati ng nRNA ? iri)l?)etrrrl1|[’tEE ﬁ%hdgﬁ%ﬁ @P%ﬁ{ésﬁ?‘?rﬁ% gdﬁ%?‘ﬂ’&é&'i"l%%ﬁ&%%e i sol at ed
by standar d selsctad frqmeSEQ ED V@RI 22406, 8¢ 16| 14,16018190 /M2 BGR. Agndthlr ary
construction %{%C@;' otgfds% an‘g Ps1creened usi ng standard protocols to obtain
nucl ei ¢ aci ®THETECUT BB IYF Aymamentl-IEdrIR romersey oager mprgEDRfiffomsan 30 The
nucl ei c2@cCi AnfiPddgahdt @S mPAYesRRe UF TP es .

T e B ek B AR Yo RN SRR S ¢ i

quantities of anti-| G- anti bodi es, as descri be
mol ecul es ey 4el $olbhd 2ukkd6i 18, po.cQurd4cin arbighty mrafeirbd dinbsdimehn gleanghai n

anti bodi es) 1587 L i ie nut at ed anti bodi es and anti body
derivatives, ??QQW%L?@?‘%%&@%%%&?MM | /s1113 ~1 described further
bel ow. If the nucl ei cCaeityniplefnink &hetiefarti@iti-KGELIR hABAY BRAs k!

. : . . ?\%@ame .
non-t ransgeni g.ani mal , the ?ucl ei c aci d nol ecul es may be used tor antibody
humani zat i o CEPSINES YBEY % Bsthode keown intheant Rerinetatnsdoneensy, déttrenineicl ei c
aci d nolseculesthef a ebCantiGFIR 2ibBEY bi [i3Bes, oL, POR pr j aers for
speci fic anti body sequelnces. F(_)lr W‘%‘?g%@?g%ﬁ‘ifu%\‘@?%g%ﬁ‘ag FR)’I”BE € probe
may be used IR anighodyiesanture prantiges to isknowal tebindas ik amilIGIRIIReaRBBapr | Mer may

be used to | ). fxe e gLQN f DNA that coul.d pe used) inter alia, to
i sol ate nuc?‘érthdsé%gmﬁgée]gﬁ@@ggwﬁ‘ [P theaniip ué’?%‘ﬂe’%@@?@ﬁm@gé‘éﬁﬁiens of

anti - | G | Ruwriest bautiody willbind (b YRS it thiRRRO BRIy deleRimBUARLF o 2C1

mol ecul es are. 13 gl i~onucl eotides. In a nore preferred enpodinent, the

- ol i gonucl eof O3y Bds {9 BRSHNGENILPPE as AmantelGRIR entibody by bindivestiy amid | i ght
chai ns of tl@pmhhm tOIGE- Mk ShES L : r referred enbodi nent,

the ol i gonucl eoti des encode all oratg}argg?'?Olgd;{t?%ﬁg?ngﬁhﬁbwgasgﬁ“@m-? CDRs.

“vectors 15 FHEY ofvkstestantipadyvo b o dGFdRs Itthemssi itibody RabRUS baidgo #d d

nol ecul es o i i t hat en t he, hea chain or the

ant i ggn- Ei nfd(];lilgig 6%@%?%# ﬁﬁg? %@‘F.anq‘ﬁggﬁﬁ\@ﬂp?‘%\t/}épé}éﬁ I;S?t@%?iih@é’ biedsttops

conpri si ng differanuepiipe agthie dnAiDGEIR! by, tmﬁvév@{?rﬁ% fdt z;nt?x%c(ifﬂ(f-ﬁ%fje t he
e n-a

| i ght chain or antigen-binding portion t'hereof. I nvent S0 provides
vectors conprising nucleic acid nol ecul es encodi ng fusion




20 proteins, nodified antibodies, antibody fragnents, and probes thereof.
To express the antibodies, or antibody portions of the inventi on DNAs
encodi ng Ry hledise®r full 0 ength Iight and heavy chains, EE? 1a§3
descri bed above are inserted into exgression vectors suc the genes
are operatively linked to transcriptional and transl atr onaI control
sequences. gres ron vectors include 25 p]asm ds | ruse cosm ds,

YACs, EBV dedPl§deibwgite BirdSF-Hny thgsame e, thepeths fst HY Flsifﬁ? ed into
a vector suc t @mﬁqﬁ | a and t BANENGSS

wi thin the vlgclttécl)jr% agtgg ve t edrg)'trtl @rﬁggg%o?%n?ﬂ%%bof r“é%ﬁi?ﬂe?ﬁé@t he

transcri pti olELdSW, Rifaosduafacoplaghon tesoranté. bycyprgfenied emibediangnt.dlssi on vect or
‘“and _ expression. control ences %{rpe %hosen to be ﬁo at i bl % wi.th the
expr essi on h8§’ter§‘be“6eslqer{?§8 WHRSBRET BEEY O fGRt* Eha gheeprg gt he

. anti body sheayyhedfiaiet, meo@a@u&a Onedyatsd M@ RPRhAhE AamtIGE-IRN a
preferred enbodi nent, genes are inserted into the sanme expression
vector. The ambd@wyosgenmpetas withas anti-dgFi IRt antibhdy. elﬂararms@rrorlrembodlmenby

w0 02, 11550 et s &mine b G Ml FOERE SR SRl AR sBub o,

bl unt end |i gaihi @ dafececth@Bthki i€ Ldito hdaBisre AR HRF aeaml)ropémcmmwy Rt
vector is one that encodes a functionally co&l ete human CH or CL

i munogl obul Phledebindrie the samerepipnsrasppBieeantekel-R entiiedyi t es engi neered so
that any VH or VL sequence can be easily inserted and expressed) as
descri bg@ abgy, tah ,ylg,(;tu% splicing usually occurs between the
splice donor Inserted J region and the splice acceptor site
precedi ng the hurran C ﬂ“hglmrnntuamlsoarbmoidat an mt-w i[lkentilegiiyohm cbmatisesccur

within the hunan,CH exons. de ation a scrr n term nation
enr at pat VORI s as arcoded BLS BiRAL k 2tad e RrrRTE ARt RenE S8 nas The
reconbi nant %M&é%qﬁéhc\é?ﬁﬁe%c&&ﬂ b@rleﬁﬁeﬁH@WA@ 3‘139%"0199@%& fja‘f’mhhelha
facilitates secretion of the antibody chain froma host cell. The antibody

chain gene rra;ef@*eedoermmeldncmt tdietvar@btemqwnogsrm enpededtbiyen lmngama\r’lc oéﬁrgmle is

i nked i -fr the an s _of t . body chain

i gnal dant 1 dBlomirReR BRI GRRARCR. iedfeuf Ol ot F n R En S5 ous
si gnal pepti dirfd aced subatitsiti@iefrord et gdﬂmhﬁévkrm A30QR O 1INPre QAP Hb infdre
protein). In addition to the antibody chain Qfgenes t he reconbi nant

expressi on v&Engixsarainoppd srlhsierﬂqnérﬁnéamry PF gtablé(trorrpor§éhﬂjeh@é§ntlrrat101@ont rol
the expressi grﬂ)sﬂ] noﬁfsﬁﬂ{ IR ﬂ%d%ﬁﬁb&n%ﬁ?@ﬁa@?ﬁ g%ﬂbﬁﬁ&t g W!I be

appreci at ed ose e ar esi'gn o e expr essi on
vector, incl U&tslag/atlhes\ﬁ)eﬁﬁobns)n of regul at ory 20 sequences may depend on
such factors as the choice of th to be transforned, the |evel of

expressﬂ@n of protein §5§31IDeHPSe¥>c,6 lﬂrwférgraé?iz?@&mdﬁth??“@@cﬂ?%ces for
manmal i an h0§$qét%ﬁ$és O?ﬁ{%r\%ﬁ§$IQQergl(§}ﬁldfq il RIE- ﬁiﬁ@gﬂt alR2SEd TPQbshagh

| evel s of protein expression i an cel as pronoters and/ or
enhancers de#dDwaedi42 pmvideghe aminoaicid SERsgnceyofthe gatogarmlise ¢ Gghd) chamsdionas t he

CwW 25 t h . im Vi 40, (.Sv40). t SVv40
pr onot eP/r ggﬁé{" %hrtge g‘%éﬁﬁzwfw fl’aﬁ bglg? '[lrﬁéieg{ag}]g%)gé 32‘3%@@9 Wi i e pronoter
(ADMLP)) , pobLYeiRerRSF tAE hRd18otRIBERIhadd R FIRRARDR resi6hs AShOREHt\¢Bains of

i mmunogl obulin"and actin pronoters. For further description of viral
regul at &Sy eklennani-IGHMR sedeminsds cadhertewsfand sethegegnlind seguenPeg fromo.

5, 168, 062 by 245 by. Bel |..et. al . and U.S. Pat

No. 30 4. o0s RISy edaFyedt oM i Rt s HhiscBeq hgioh e dRprathatyn

genes and reguliah oreyarsaﬁttemaahné fhe eh@ded R ici €xdauERI T theweE hRI-FGRS t he

invention ma carry addi ti onal sequences such as sequences that regul ate

- replication &R xilight @eertsandrtbﬁ grsmiing ilight ghaing and getegning ths differgyegst 12/ 0~359( ~
PCT/ USfI | h11 r genes. The sel ectable

mar ker gene %gt&e%?tlgt ﬁslté ﬂ%noc%p%tﬁﬁost ce Is&f]elr;t]tgeg whi ch the vector has

" been int30oduced (see ehgapreﬂar&d eRdtodinNog, thd V3OS, tRe drfhi-1GE-BR 4ntdafdyand

5,179,001 7, all by Axel et al For. exanpl e, pically the sel ectable
i it Tessammlin

mar ker gene SRR e are ming Shbtitugens, Lefetiy §anansih or

met hot rexat eq I ah R Ra e t uced.
Preferred seI @Qaﬁﬁ 2ot r‘ﬁn% dr rﬁedrgéegf%éﬁdu%ﬁeﬁﬁbg&g% %;%po?obgfglﬁgdaggase
(DHFR) gene @92, 4uisie3 omb. dhf rFor eraotple ¢hd ¥ Lvaf the antit I0dt-FRexatibedy may contain
selection/anplification) and the neo gene (for (418 sel ection).
'F'011-N'"1JYfddIlla Host Cells and Methods 10 of Reconbi nautln Producing
Protein Nucl eic acid nol ecul es encodi ng the heavy chain or an antigen

bi ndi ng portion thereof and/or the light chain or an antigen-bi ndi ng
portr on ther eof of an . antr - I GF I R antr body, and vectors conprising these

T S P——



1 S any known nethod for introducing polynucl eotides into a host cell.
Met hods for introduction of heterol ogous pol ynucl eotides into mamrali an
celI's argyygbhsispown in the art and include dextran-nedia?@ﬂug&§ﬂ§ﬁﬁction
cal ci um phosphat e precipitation, polygrene-nedi ated transtection,
prot opl ast fusion, electroporation, encapsul ation of the polynucl eoti de(s)
| n |1 posorres, orbiodhiosd irirbra:RGLbaMRRY yfk kRGhe Sy A1 AL HION B bie, 20 DNA
into nuclei. Jn addition, nucleic acid nolecules may b introdueed”i nt o
manmal i an celd 8-bynotheraming agigsybstifgiondhs ipthe saran s thatpregncielansbatye wel |

known in the - . - .ent . 4,399, 216, 4, 9] 2,040,

4740, 461, and a8 Snatferdging ocRs sFR0Eon NG b S S ciineivd €3 ethis n by

" reference). Mummel, bancanahix dn'drmeﬁchau&iar!eabﬁe@tuib%_oh@ﬁt‘ib%d?@fndﬁ%@%%?@ér_(F are wel |
known 28_5 n the art an%ﬁlgi?&ft gérg?bgﬁyl mortalized cell lines available from

the Aneritan dA$p&Salis (RO R orrisssspeiatiandle from gire al i a,

- Chi nese hanstagfieQV af ¥ndihdiem . SP2. S),: a cell.s,. baby hanster
ki dney (BHK) acé%l s, rr%nkey I??glnnlle@t’éei i Smﬁéég)%?t%t]ﬁ%ﬁhreepr%cl&gl’t}rebﬁag%

car ci noma celppsitiprasghyseHopndiR)any ASASr metel of the3WB of ehtitddieand 2a, nunber of

ot her cell 1i . | st. cells include human, ~nouse, 30 rat, dog,
monkey, pig, Zggéf 3'YE]23%| hée,%ﬁﬂg?r)%re&]aﬁ’ob“ﬁ&?ﬂéf'é@"\?e?m’él.c’ agid|spbytityas gfe

particul ar pmnefiersineehangingeh€sinfhntins Q4N FeeLS ;[é,‘iiﬂge %‘ﬂin%hac Il Tines
nmay be

ression levels. Oher cell lines th used are insect

have hi glz) exg cel '

cel | 1ings, StRSHtuken epmpargdiothy sermbinein ere ofdh¢ antibodies 2114l 2dal2) 2,14p) ant
cells and fungal 40el by7. N i nan ~ =0 02/05369(s PCT/LJS01/51113
~7 expression vect (?r Iéqe?g\é%}?lng%f%@gﬁg%V&ec 4 %on(g))?wgé‘feﬁ){;%‘%g%uﬁcﬁsﬂﬁta&orti on

t her eof ) t heSimidgaly, i€ e amiand¢idsubstititiparis serinelj ang npnf dohSeivativer,eebstaie

i ntroduced iﬁﬁﬁm mral i an host cells, the antibodies are produced by
culturing the host cells for a period of time sufficient to allow for

expression of the antilaedytherprefRgehesbodisl r; . secretion
of the a}gti bodal into the_cul{%re ?nsdi u?n [ ﬁh%ﬁgﬁhmﬁh%ﬁ%&?&%ﬁ?@ gr own.
Ant i bodi‘és c#n F@“?'@EMF%‘HGF%IWSttheamuiOtamdaeqwicemfmsi\ﬁgoisz.a;nd,az,m,p,r otein
purificationeghpds. rt her, rgssion af antihodies of the invention
(or other noi é'g ?st)g?h%ggf th(l)ﬁ; f ?g% S‘P&aﬂg‘f’ﬂ%ﬁwm erFqd b adimenidhe lighinced

usi ng a nunb@ialrrﬁonmmrmﬁoaédhédtﬂhmixhdégfe tﬁé@dﬁrﬁ% & thé 0ORIBHLATLPRe h
synt het ase gg expr tem (the system) is a conmmon approach for
enhanci ng e%?p&gggﬁllgﬂpii‘%ig&'E%i'tzaw’éohbi“t-?-%-rﬂ#7-3{'ﬁé6-633~ dy snetheriefdiret ussed
in whol e or @rbvdifent RO BERtIcARINWbinBrisd": 16, 846 256
055) ang 0 323 997 and Egrpcpegn Pg?géétagAprpﬁfbl ‘gﬁ %ﬁe%%é‘g%‘ééﬁéﬁ%@% It it
likely that '§8CNBbYFdghtshsineafed. by. 1313 2drenB. 1ceKI9.2,i4nas3 or6.in. tf ansgeni ¢
animals will i r . sylati,on fromeach. other. However) all

ant i bodi es eaﬁggl\éggggyetﬁﬁ@%&%ﬂe\éﬁ%eﬁ@&c%q ETTRILES PP P eAwinesiiromr

conpri si ng tGeRafromalifierent liphqciaiteesn prvé SRR RbBdRIEG: RROCBR g}aﬁl i nst ant

i nvention, rqeleﬂar qllegﬁs of the lgl ycosyl ation of the antibodi es. 3 ransgenic
Ani mal s The $HYER18BRehaIns #ro,pRIgnedEom 2al?sly @nli3e2, o h Grimh 4ah2, el 73 aronpr i si ng
one or nore 6UCliiagotA& HefdREEEHD o t that may be .used to
produce, ant i bodi es of t!ﬁee i nvent‘ﬁgﬁ.%tﬁfr???l g{c]%ﬁgrs}’ éggﬂ)rﬁgs ?o"r%fﬂ’ﬁfiéﬁl‘di n and
recover &l f seMepFesirstedrirasnSEQIDINQS U3 6, $UdK, 860, Kin dhbmeterbodithbme, Of
goats) cows, el . ts,.mce, 25 rabbits, hansters or other

nmanmal s. Seet}?@gé.}g?]?a%&ggaﬁgg Ahfmpggacidseguence gproded by g nudeic agidssquen®) and
5, 741, 957. Asledes omERQ ADOIGS: NS, h3NBrbrin agsSORRIG: g4l conpri se
human i nununggl obul i n. | ocj, can be pr,oducerd by i rmuncl g?%g@cik??({?hﬁ%zl R or a
portion therB881° fhaBNGARScameThaving 1 -1 faminouasithinsertonsgéeletiorant nal s ar e
produced 30 sbiystitutioh® Qe idch. P} ?“PH ' | g ool ecul es of the
“invention into T hle ani mal by gtiegaﬁl ar cfeatn{r]g‘sr;lécgg%?b%%luglgﬂmr&ﬁ8’és.e“§§€§c H-gan,
supra. “the emiifsiehiudsislions. bs enbtiicriembatinregt, threartibads GasirGorPfieiBF can be

embryoni ¢ stemLg&kh omptic cells. The transgeni ¢ non- human or gani sns
" can be chineric, noz%rﬁdﬁéﬁ%gc%&erozygot es) and WO (12/11, 3S96

PCT/ USI 11/ S1 | 13 ~8 nBhepriessat InvediRARI6006 B es S661;- R n.et al.,
Mani pul ati ng the Mouse Enbrvo A Labor aggry Nanﬁaglfl I;G}ggl.lsay@?@ %rp‘?olnﬁ%" Har bor
Press ( 199 e{‘”?é?ﬂl%‘bsﬁséﬂ%}@ heavtyshaiten a s¢qsneaitrivediiementunsan Wty act i cal
Approach, Oxford University Press (?000); and Pinkert) Trans~enic Ani nal
Technol oQv~ A Laboratory Handbook, Academic Press S ( 1999). In another
enbodi nment, the transgeni c non-hunman organi sns nmay have a targeted

di sruption and repl acenent that encodes a heavy chain and/or a light chain
of interest. In a preferred enbodi nent, the transgenic aninals conprise and
express nucleic acid nol ecul es encodi ng heavy and |ight chains that bind
specifically to 1GFIR, preferably human I G--1 R | n another enbodi nent, the

o o A~




Phage Display Libraries The invention provides a nethod for producing an
anti-1 G-I R antibody or antigen-binding portion thereof conprising the
steps of e ing a library of human anti bodi es on ph I ing the
library W\%/tY)’]fzm 'ﬁég: | R or a portion 20;thereof, isolating pgg@eswﬂgﬁnbi nd

| GF-1 R, and obtaining the anti body fromthe phage One nmethod to prepare
the library_of t i ety : - human
host ani nmal }@onpalgloé?(r%lg‘bg(ﬁ %ﬁ%rﬁ{elhﬁf?r@n%hgﬁ]oﬁﬁ?%?fse 1 kﬁkﬁ\%gﬁd&?gr an

anti geni ¢ pRirhdroV, DIPe3 %5 0IP-47 DR-2BTP-2Nor VIUAA. %e@pelﬁam]y eixtarpaefeiredy cel |'s
fromthe host animal the cells that are responsi pl for roductign of

anti bodi es; emb@xepmtn@ehmyzeamrwqwé ssapensdederpied fom 3 Bymans¥u Dfanscri bi ng

"the RNAto r serting
the cDNA i n!t?f)gp‘ﬁage g:\?'pz} ,%'E{Pe er%f%é}or?(ggﬁpﬁ rﬁﬁgﬁhgﬁ%ﬁ%oﬁf@sdo%%%sgg@ed on
the phage. Rafeishi aninb aaudtdharhg%frbﬁ @nhh]hm\zquw -3, D47, iDR20 DBl nay be
" obtained in this way nblnant an | G- I.R hu nantlbgdles of the
i nvention i Nl‘éﬁ“‘h%l"ﬁqrﬁﬁr crapl Pﬁ@oéﬂﬂr?t X 2R 214 GRANEES: RS EY DI Y  herei n can

be i sol at ed Ry, ﬁ g{, ﬂ@eergﬁlgg‘gha@ﬁgngggrrbl natorial antibody library,
pr ef er abl y sckv” phage |sp ay brary, prepared using human VL and VH
cDNAs prepared from n%&ﬂdé%)&e’de Y20t Réremd 24 ypnphidectjie eginavsidhodol ogi es for

reparing and scree h lbra i.es_.a | >
IF:)’CTP |: Sl |g| /%ﬂi‘%ﬂesg garyﬂ)ﬁe ’%W&FB W 8"‘&@%@2‘?%%5‘“&#%(%% ’[33:0 120r
gener atjpng phages s aprolide iiRrdntifo b&d gsqueﬁdaeaylfahsmmes@ggemmnam Phage

Anti body System catal og no. 27-9400-OLl; and the Stratagene SurfZAPTM phage
di spl ay ki t andc4d provige ths. HUZEQBQQSCQUW@(@J the gergiligg heaviyechaing DFotfs DEnti:r eagent s

(See, “orq. DESTAEP LV SIVR s RO o, BEE 2A0IB R P IR AR Plhg oy 2 | o

Publ i cat i onam¥no d4Q RguchdEsld, thdoaniableatgiah ofﬁeﬁxanbucfam anibbidies Mﬁheﬂ/ 17271 ;
Wnter et al. PCT Publication No. V%) 2/.20 91@%%%@1? et g

Publ i cat i oncWEsPYRGiIRREIBERG seappnsies | Fllpvdne the ¢ 1SSRES ??“RIB °f\9\o

93/ 012 i K et al.
PCT Puf)ll%l cgt'8 fglfr(]i nieé"clo);gm%h tgé arzt/cé%-céggtlé Hllzﬁlgaﬂse%gtc 6\%9 aw?‘(?%?;%ﬂé?cg/%% ece%?])gl ogy
9:1370- 1372antHﬁ3FéR havy c(namesaﬁc)thlellgnnnlmﬂheb‘@dcmrﬂgstanﬁdemmsﬂﬁl 85; Huse et
al . (1989) fJ&ence ?4G 12g 281. McCaffer ‘%M’Fa Natntélre (1990)

348: 552- 554 ITEFIICES oiweet 35‘3 15§ BB E“ SEAFNHanki ns et al . (
1992) J. Mdl. Biol. 286 88frBaembbdiarks te el ofithe aﬁmﬂlﬁﬁlIR)axNabw
352:624-628; Gramet al. ( 1992) Proc. Natl. Acad. Sci. USA 89:3576-3580;
15 Garrad etonins theFame amirg asidra@RHBINgy retptiys iathe 3ommlinasgyansddm et al . (
1991 ) uc ACI Re t r Nat | .
Acad. %a]f% Q%ég)gm%ﬁgféh%%(g%&ggéde%bzogi he%lﬁ??j 014?35(? 1gjt:e human
anti - | GF | R469n:t l4t]0d] &5. W 1 Birhilee talehitrved distassad tleoviesthie 3 ofithk amidGF-
anti-|1GF-1R_anti body as described herein is sed o sel ect human

heavy and | % ﬁ{mbﬂﬁ‘éilnﬁﬁys‘t?a@e'h%’?sorl’%ﬂﬂs AGTE) ‘Widl SA’S“HPWEHSHE*“&& 7 F1° Howar d

| G- IR, usi §9RI1B Rt hiBheTBENROR i FaDshules Hais ieogairhgom et
al ., PCT Publi cgt isﬁﬁllﬁNgﬂl%\?JESI 06213. The antll bodl | brgrllses used in this

met hod are hatbesettliyaribbdy RilBBasndeanopher pmimocdiciiribsipdebat iathedawe s bed i n

e

12:725-734. bmgs%\{d@m ik dyg | thbaffinigof tHeaintibady for 8GE-IR o @te dRsbeisiong human
IGF IR as the an;@g Once initial human VL and VH segnents are sel ected,

"mix and rmatahfromdpeantigent & angthexgmbRdinjent, ftlwrmpolaeﬁrsgbsefutméaﬁemdiea| ly
|l ected VL d VH f d
tsg §g| th D r“g i€ sam 8%@%%5318&%%03&{ if gn% 8 mbido ,&é’% ‘pHQﬂ[' od?ers%l or me

parr co I ons. tlona urt her
»inprove the s, 2t1y.B.1tha. 198, | H2dwr 611hebMLcoasm‘vMHesaagmrem¢sm‘snmhms
preferred VL/VH pairs) can be random ted, preferably within the CDR3

regi on ¥ VATER eofPt}‘?LWaPHS‘Hg Hecemed "1‘°6 ous to the in vivo somatic
“mutation process respengidphé pfder éthHd‘iMerl‘fBﬂxHhé‘édy@haiﬂfcoﬁiﬁhkawlaﬂﬁndﬂurI ng
WO 02/ 053; 91 PCT/ 11S01h1113 all a natural imune response. This ini~itro
affinity rratamdasqucc:alnt iis éheazaosrag Ithesdnaido byxdaﬁquemwfrtge VH %fr?dl% %Beghons

whi ch pr nors Thad- baserE bt £t i REe RNy Rieratre SRR, ')

nucl eoti de bases at certain positions such that the resultant PCR products
encode VH and VL segnents into which random nutati ons have been introduced
into the VH and/or VL CDR3 regions. These randomy nutated VH and VL
segnents can be rescreened for binding to I1G-1R Foll ow ng screeni ng and
isolation of an anti-1G-- IR antibody of the invention froma reconbi nant

i mmunogl obulin display library, nucleic acid encoding 10 the sel ected

I I e R i - T I



" such that it

genone) and subcloned into other expression vectors by standard reconbi nant
DNA techniques. |If desired, the nucleic acid can be further mani pulated to
create otReynA8pody Forms of the invention) as descri begctﬁff?.,sﬁi’)'inirf
express a reconbi nant hunman antibody j;sol ated by screening of "a”
conbinatorial library, the DNA encoding 15 the antibody is cloned into a
recombi nant 8%3YyE8ainsAMPEETseMizhetid srqnedtes dt amettiee sameeasTied CRR rb@sis orel | s,
as descri bed i t,chi ot her .aspect .of e instant invention
is to provi déﬁg]gyrr‘é}cwg‘nnﬁiﬁn'@y’&hlpc gt]ﬁg’éna’sé%oﬁ 4aW'3a?ft%---I1Gbl4'R“2fﬁti body may

be switched picfdiredratbodiment, TRy 2ohaAs BaeHrseE at BRidoRNCh Ahce RoRUE! 1 ¢ aci d
nol ecul e enc?di n %L or VHis isolated using nethods well-known in the art

gy eRe FHIR Fegiomed ghedivpv nehaind (2. bE 1.2 Ebyierfchs. khddl2,ngl T3 or CH.

The nucleic i Sl i r VH are then operatively.|linked to
a nucl ej ? acialglé'g'éggrlence egﬁé&g%?%gé}g)%hh%rt’ t@’?ﬂvéﬁf‘%{”ﬁ??gﬁe@ﬁp”&q %/féi of

" i munogl obul sequerskefaineC DR frsmnbfferbie hashi @vpE. USh ABrepréRELOEMBbLdiARnAUC! €i C
aci d nol ecullgl td}ﬁ%séoonarfjgeﬁes a CL or CH chain, as described above. For
exanpl e, an SRt~ TCGEET RIGREY Beryy chrias 2isebtaneddraralily-1) gNB Aed 168, Tl dss

swi tched to ap2l 96 3BwEthe At Ped M ' .convert one
| gG subcl ass to anot herg,mel.Ingél?&%rrg% [ g&se%ggg%@’.[H?{%lregfcgirgg%&ﬁg%e%ga for
produci ng andifie a8 dgqusnce sekected\feomt SBQ IDWRS i 4i8ndR,d 602Gor B0 Th ansaes
conpris t ' J . nucl eic.30 acid encodin he heavy chain
of an aslft§ i - P@@Eﬂi}‘,?."ghﬁ‘%g%”gOﬁ T8 AU P EhEG8TG CP‘FP&%‘F i’bﬁt”““c‘ﬁ‘&i n of
an anti - | GF-dcRl spuénbesslectablramSBQIID NOSvas7,ab| e5,neer on &fa dubgidgavy chain,
ligating the vari aPlI e re%iéon of. the heavy chain with the constant domain of
a WO 112/ (FS5867 "2 pEfPLssEn pmina acidseqyencs Baying H al Grangino aeid infesionsd i sot ype,
expressi ng tdeetibhObHsubiipitid | hn 0 cell, and
collecting the antj-I1GF-I R‘ngﬁﬁr%%bg? %Q?ﬁﬁ&tg B%ﬁg%%{fnggghﬁgég?%%ué{on%ﬂ?i body

Deri vat i ves “ORETYAlY® aminotaqisl substiteliansaci d nol ecul es descri bed above to
generate anti body derivatives using techni qgues and nmet hods known to one of
or di narys skighhin#iBn bPRGRIR AR 256165 k! £9di 65 As was di scussed above in
connection w U are advantages to

produci ng antibodies with reduced 10 i nmunogenicity. This can be

acconpl i shedrhibitign pb!/&xd Bindingsp dgFt/8chni ques of humani zati on and di spl ay

t echni ques usi ng appr | Loraries. .1t will be appreciated that nurine
anti bodi es or anti bodlﬁggsdoﬁegﬁgng%@rems 56?\§§W8%Rr°551eﬁ Xy primati zed
usi ng t echniaguigslywedt inHicvhe bindingef BGE-1 toHFF-ER Or the WHAlHY ofaGH- 108 fosg.| m: unol
Today 14: 43-[46@( 199?%§gnd Wjﬂ%t et al. Crit. Reviews in Inmunol. 12125 15
168 (1992). "Tha® ARFEIEsEymbpdinteng theslGhiR ishamang imansthed praferredc onbi nant  DNA
techni qeles tembsdibfehi, thet Meit1oE- Rk b ' deia and/or the
framework domain with the ggrl?e_%lggn i’ﬁé%ﬁ%ﬁ@%ﬁd 'e(rifggll' }zéeree"\Rf)d@’fP 2190 and
U.S. Pat ent tNggtibeyggponen thgedfsshibaobinding dawzeel IGH-IRARd TOR-I withah4, 350, and

5,777,085). dn odi ment., the anti-1GF-|IR anti body can be

hunani zed b)I/d:SSOl(J) g?h%&ﬁh%rg??(ﬁéﬁzg" &ﬁie,féffﬁ%mbaag{‘e%%gaécsam mere thandlGor t he
framewor k doihiIn awharh prdferaicsnibed paad) (I B HERYRRCELMN] ingaining
all of the S of the heavy chain, the |light chain or botﬂ#@t@%cﬁ%avy and

light chai n8€ MFAARERY Y MeleRA 'g@wnrin e ek ypésabycdiniBiat Ganttieenaamatebye  aci d

nmol ecul s, ¥eedNpsRpNd Lfedrad 65bd y us 0 Kk tated
anti-1 G- 1R antibodi es. The anti bod?ﬁ’ensg&mta}@qgéo 'rgr&}eé ué%ﬁ?yn e variabl e
domai ns of the heavy Hraapder ¢mbgdimenathesvential prevides & 4@ IGF-IR operty of the

ant i body. Fqt,. at i on de in one gor nore of the CDR
regions to bR fre B MM pr IRy @gﬁwﬁspﬁﬁwss&iﬁ%r INGF-IR) to

i ncrease or peérredasboditent, theantit IGFAIR Aiibb&EinRiE AL IRAGGE Sl fich ¥ Of the
* anti body. Techng'"%ges in site 30 directed Jirrbﬁt agénesigs gﬁgl&c&gﬁﬁ)%ﬁ%m in the

art. See, ePlpsp : laem et WL UIR|UPOR AR UPRISYI9E theareceptor) Is apntiaer ptafersedpr ef er r ed
. embodi rment , eRbédihbRNhe 3h&-1GRIR afib Y iAbACdownstream cellular events from

occurring. For instance, the anti-IGF-IR can inhibit tyrosine phosphoiylation of She

and insulin receptor substrate (IRS) 1 and 2, all of which are normally phosphorylated



W O 02/0S359( PCT/US(11/51113 52 acid residue that is known to be changed
conpared to gernmine in a variable region of an anti-I G- 1R antibody. In a
nore pref odi nent) one or nore nutations are nade o acid
resi due t lbr %\%Eﬁom to be changed cgnpared to the germ Fgg/lllgﬂl/%%j;r abl e
regi on or CDR region of one of the anti-1G-IR antibodies 2.12.1, 5 2.13.2,
2.14.3, 3.1. byhch.cOlLaredreated it IGF-IKIm elal VB @@EE?Q??@ g4 Apsd, one or
nor e rmtat|ons9 re made at an amino acid residue that 1 novvn to be
changed corrpal 88 t@nerqse dgerming Mdieshar an andir IGHbIR: antébgilp naropre GRa¢tBgii oMo hos e

d e 117 . 2, 4, 6, 8, 10, 12, 14,
T6, 16, 20, 35" arif pep B ARER BN | Py Freminie daclnusti e Suonbegbentisonitr S |
“ NOS: 1) 3, 5,IGF;IR9Shd IRS-1%r IRS,2 b@Mei&nb?&olgthmﬁccxﬁtQ?@rp%Q refSfoPdi ment,

t he nucl eg c acid, nol ecules are nmutated in one or he framewor k

regi ons. A miPRPHiBIEmepe w@uw&@@mmeahar lﬁmMop’mgﬂmrylmronaﬂm@FaRtbydomal nto
" increase the wéakdm Hof[es&f ghg -IR anti body. See, e.g., WO 00/09560,
publ i shed February 24, ﬁereln I'ncor por at ed by reference. In one
enbodi nent, there may bearmrier aspheted tharinddnvion ABé MtibBHY adusege and no nore
than ten 15 tat| rrutat on in a framework regi on or constant
domai n may aPQév{Erte ﬂgﬁ: all@ré?mtat‘fé | IraatEth 9B dhecantipodr. Inpae smbpdiogyt, to
provi de a sitke IG@FIRQ@Vr&&rﬂEﬁze@ﬁnt@%@%@dsﬁrﬁftPé a4 Nohr O ANRLIREY l ecule, or
to al ter] such %rtl es_as_conpl enment fixation. Mitations nmay made in
each of fhe M s pol§iFoRs the antibedinis tintpmalizadaisshawd bylvenfoeali abI e regions
in a single miadssh. 2nipodY; be made in
only one of the fr‘gyrreworEE)t 'Shl%} O%J}ﬂoehégérgﬂgbﬁ%oryé 1%’,%@ cﬁdnﬁ%éheconstant
domain in a éﬁtﬂvgﬁ)el(&ﬁﬂ&tceuhpawm incetyalizedinodn £ 1y863201b 48 e graliEle T Gnedh 8y NO

greater than no. aci cha either the VH or VL regions of the
nut at ed ant i -%%ﬂrea[ge 5@?" #gﬁie@%oaﬂwwtmknwnm Fhincldig prior to
mut ation. | nmanmpﬁbcnﬁtaf]@{ cesto €AV BAEoERBY or Wen biSt. N five

am no gi;jd Clg |n ejther the VH or %,/I(_)rre |eons E)f@teh%g%%ﬁ?glgwl

anti - LR a%msaateméraa@quynbsw@ Z.Hah z;rﬂr?e,@ B8, 301 B 92,
changes In &@qth%rrcggpg srﬁ{éﬁ peaa[-ig g NQ_NDr e (ﬂ?él fteeg anmino acid

changes in the consta omai s, m)t’e i ?lgroéﬁ?tifgenr%“ getordheredn ani no
acid changes, even nore prefer abI no nore than five am no acid changes.

30 Modified FéRbdudibbﬁvﬂt a fusion antibody or

i mmunoadhesi n may be ises. all.or a portion of an
anti-| GF-1R anti body Irpl&%ﬁieeaa%peaarc{glf%ﬁeﬁb’i"y%’ﬁf‘|“éi‘é’1"qsﬁc%v%lﬂéﬂ%t! -16HIR

enbodi ment , annbgd:d:shekrvmtnvaﬂn{geanhegd)odi&eﬂffrcinh% %Kﬂnﬁﬂﬁhbgﬁybﬁﬁe%ﬁ/ (1;3s9
PCT/US(}&/Sllli 53 an |bod are | inked to the go ypept i TR anot her

preferréd efSBH{fe ?lrtsu BBy 9 srrffestsof IGR-Tond G ’rIEFIanannbd&bmymame | i nked
to a first peliyie tahm,d whid1€otied MacHofRl anti body are
linked to a secong IPIG i:ye ptide thatéLIassom atcgése\ﬁmp etaﬁgvgzq‘éltRh Dol ypepti de
in a manner 3P$ENEHPTCIGE- eThrHyandfademlgaarmbod;am eBS&hﬁilE}%mﬁnMﬂoﬂGPﬂehﬁ”Ot her

to form an S|te not her_.preferred enbodi nent, the VH
domain is sggzgpat eﬁ @?@%t{} awa‘d%%ﬂtﬁ %S/arﬁpll‘ R]éﬂrefgﬁﬁéﬁ”qual on K&F-I’4 and WL
domai ns can Thmtgpa@ﬁanvvbbdy duee nenRti RRE IGEER bh ! QWbU ain

ker-VL antibody is t? = erﬁ{c?%ee%ﬁoﬁ ypepti de of

Ant i bo S he
i nt Ier egése i étl‘faﬂg'i‘ 8f1 C;I'DIHF i@y presengs of {m"‘ﬂ oAdnmcamtn@ﬁEl-mmhtymlytm@a)et 0 an

| G- 1R- expr @ssiviig Aoy T e e, therapeutl c
agent, such as Ya ttlgglllxrslhéagf;%%ﬁ%gl'% %ﬁ Ig'(t%l h%to rﬁ%&%ﬁ%’fﬁ%@}mﬁﬁ erirer  my
be a di agnodtith@nagbedy lsmprexnmrabxmof loat levey o 16 FER Sif thk amll%{igll_kZEd,
such as hor ggf r@tﬂ&}%lge adt()tl iti 002 fusion antibodies n be
created in Wopcfe V@ O%f“ntBFé SRS H IGRtl e aditdrcreases IGFled to one

- anot her. Thiodise Mﬁﬁﬁhdrylbflo@mnwirﬁlbb Gha I yval ent
anti bo% on _a 5| G’rll;': 1£O| ypepti de ch&a)>|,n q‘?}?‘ﬁf gﬂr?éi/vaﬂm] é)r;[ugB& eate a

bi specitic é?ﬁ"f’b IGHs! P‘éa’taﬁmhms‘hﬁgbsénf@lﬁﬂﬁFdﬁwt isablle, to @e@Ff)thé he VH and
" VL- encodi ng afbitht foff t A ked t.0_anot her fragnent
encoding a flexibl ng?ﬁfgt#%tlqug,é{@%%%ﬁﬁé gtzg “plifHge ARtiRpdYedience (d y4
-Ser) 3 (SEQPBfeW@em)hm@uclhﬁ achzatingetivbdyand. 1913, ssqh@n&(jﬁefgggh be expressed
as a conti QE@P&'?’ lheé pglodn cerot ein, wWtht 8 20 VL and VH regions joined
by the fl exi ?seey giPnsesigng opmory CDR §omy 4. 563 e ool 423- 426:
Huston et al. (1988) Proc Natl Acad. Sci. USA 85:5879-5883; MCafferty et
al ., Nature ( 1990) 348:552-554). The single chain antibody nmay be

nonoval ent, if only a single VH and VL are used, bivalent, if two VH and VL
are used, or polyvalent, if nmore than two VH and VL are used. 25 In another
enbodi nent, other nodified anti bodi es may be prepared using

ant| - GF I R—encodl ng nucl eic acid nol ecul es. For instance, "Kappa bodies"

1 A A . -~ 2 oA o~ PN AN O P—— 7 A NN\ \




30 "Janusin: new nol ecul ar design for bispecific reagents” Int J Cancer
Suppl 7:51-52 ( 1992)) may be prepared using standard nol ecul ar bi ol ogi cal
techni qu fBlok Qs ng the teachings of the specification. 0 | s3S9C
PCT/ USOl/eV?IO I} 1%\% ~ In another aspecty; chineric and bi speEFWéQ‘a{hﬂ odi es
can be generated. A chineric antibody nmay be nade that conprises CDRs and

framewor k r egirefered emBodimehe fHehtisstyi 984128 frohleithePh diment, the
CDRs of the chineric _anti bodyg\c;or@r iyses all r(())f %lﬂng C@ﬁgﬁgrg}fﬁ%g}ei abl e
$n

region of a |GHNCEHAh(light ¢fia paPAl Gfeawnct@imnt i - | GF- 1 R anti body, while
the framework regions are derived fromone or nore different antibodies. In

a nore preferlmgi@ﬂmql@mt»pyr&% P}Il twﬁelﬁﬂ riv(:l an -Eod A onprise all
o e o U L R Rl T LAy hain
species ahd may, in a pwmether erabodimbadif thrihventien Providys a8dntiAGEgRNAt i vel y,
“the 10 framewo[.tl)< egi or% W&bf rom anot her human anti body. A bispecific
ant i body can_aﬂé oé{é(ﬁ FtApubits Kk [Rotyrrsne phespherydationyand eecepsor |eRels br vughlnone
bi ndi ng donaiofe anBoditeRt, SGERNG 21T ﬁ%lithl:bﬂ{OHﬁ’iﬁo@y r%ea%%gmglcglgs:g? g domai n.

uce c

The bi specific anti bo% can be pro t hr ough reconbi nant ul ar
bi ol ogi cal t &dalieuiad GFolR phegphstyrpsiysiigal in/lGlo -axmtaihgttogetshds a | n
addition, a $idy ' W) ontai.ni ng nore than one VH and VL may
be generat ed%t hg%e%b%’ﬁoé)gngépr{e?’éﬁ?%’%ébﬁ%nf5“%’@&-‘1 Fﬂgﬁﬁﬂ"“?lﬂc%ﬁ’d{’her nol ecul e.
Such bi sifeci phespheryidsodisegmalonmt iesiaoer atadon pretréahnddames, hbakiare wel |
known for exia(gp_llﬁ, E}n d&onnecti on with (i) and (ii) see e.g., Fanger et al.

| munol  Met hods L AnH4Bpdy fayses g gagreas in REOSiItyrasiae siamal byt fast 60%n chare
connect i on wpielferfily 5% 88 af e€en mdr PR i hhgy Ganger 20

(Stoppl ) 7 51.52 (1862)  rh A Bt eﬁ?@%gﬁ%h?%ntmgfogﬁse%i fic
ant i body bi nfigrease InGrhosrlogyTasingsigimb b deasnd 6 uhereprere@b eI %atevi @brd evel on

cancer or tu I [ ref.erred enbodinent, .the other nolecule
is erbB2 r ecgigfeé%ﬂ %@@:,mﬁ?ffggﬁer% © gﬁ?enﬁﬁh%a“é dyisAdministersd nmodi fi ed
ant i bodilés depcoies!yelsohvarsisefora thele as R grodik %Eos%SrﬁHtioﬁ%eemQJsu%He

vari abl e regtk?e;ls egr pne or re CDR regions from one of the antibodies
sel ected from24Ds 9! tylosing phosphorylatign may be meagurgd by any method koowSjnlthd. | n

anot her enbogh, REdK as théie JeREGLES aRrt. i e red .usin ne or nore
of the variable reagsitons ggrzﬁgﬁae%,, %?’2‘%@3@5‘1 %ﬁ%‘%\?@ﬂ‘%é-iﬂ?ﬂé&%{re@ d

sequence is PrResdEResdthe antdpdy iIsBeNOBd fidm 212.6,2.83.2,1014.123.1.144.9365; 18, 20, 22

or 24, or L i d 30 sequence. is presented in SE 1~ NOS: 1, 3,

5, 7, 9,B 1\’\,2*5,??'?3‘?}%%}5‘?"“%?)%%% "bﬂgg‘:f. a‘Bé’Fiag‘é%qnztéﬂd‘a&BOﬂ’@Bgeé@fAnti bodi es

An antiBBdy or anti body apshérieabodimenh@dinthii@RkiLA R SANIGE RSLiNali.zed or

i nked to anot hqr nol ecu) e (e. g}o anot her peplti dg&g{]l(%?ggg% O.%S'It%]%beneral ,
§ ‘TJQWCUSPI GF

the WO (P21 93%5F R T JdRilels ig Ight Rbexprassingtumast Irom t her eof is

derivati zed : | G- ERE i S not affect.ed. adversely by the
der : xat : iat ilgimg(red f}g%%‘%’?ﬁ'gf @Eg J(1:tcll:frI (gf%:aggb@{é agsﬁ P Pﬁ%cﬁﬁcé%“ H’rf&gezgl‘ffr ﬁﬁ’é&yy

portions of byrélgashd tampasedatoian uemebesd 4ndmaln dh d @@r® pefertdil cdftod iy, 1odi i ed

forms of th A - L Gh- I R ant i bodi es descri bed herein. For exanple, an
5 anti body g‘;%“%ﬁ%@%hrg@pw GRHSEY 2 495EEa5NPSRISPI levals thet leasi60Veonakd v | i nked

(by ched calpreferaplyi 509: otRe ficksiof &IOM anARERYRLAERG] 26SAGAS jQn. or
ot herwi se) to ,one or, npre other nolecular entities, such as another

an:i t)od_y (e.Pée'.g”%? Pnlgdupent; the azgosbwsma @\ecd?}aa(bimdyc)e;ptca lehelsao tat Iéﬁitagenth ?
cytotoxi ¢ agenf mofe A ._and/ or rotein or peptide tha
can medi ate assgci aﬁg?egémfﬁe ant|B%g%%gremiﬁg’inl%ﬂgh%ﬂ?‘ﬁm%‘s\ﬁfi{“ﬁ“ﬁ%ﬂher 10
mol ecul e (s@eprongnately 24 bpurabefirathe IEB IR egieRRrdmeRuR YiMesGFdRNE G2T) - One

‘ type of der Wa@tﬂeﬁe%s&% b)t/) 8%}’ method {(r?od\ynci%dtheb glrt,cs{lc(:)hszfsl tlhgsle:c;egcgril;e\c/i\?rgf:)ar. See,
30

e.g., Example VIII and Figure 6. Ina preferred embodiment, the antibody is selected

from 2.12.1,2.13.2,2.14.3, 3.1.1, 492 0r6.1.1, 0r comprises a heavy chain, light

chain or antigen-binding portion thereof,



nore anti bodies (of the sane type or of di fferent types, e.g., to create
bi specific anti bodies). Suitable crosslinkers include those that are
het er obi f i , having two distinctly reactive groups by an
appropri a‘?ke}q%)pogjc%g(l? (e.g., 15 m mal ei j,dobenzoyl - N- hydr oxygé@g]i%ﬁlﬁgnﬁ e ester}
or honobi functional (e.g., disuccinimdyl suberate). Such |inkers are
avail abl e from Pi erce em cal Fgoérg%ne/, Rockford, Ill. Another type of
derivatized antibody i <" #@ARBEMEGITIHT Boay-IGEIR antibrdydehiptntumgenels wit h
whi ch an ant gkl 105 anThORMorREN adBe BérifedrdmMY NI ARG 2Dihou
derivatized include fluorescent conpounds, including uor escel
f1uorescein iligotHPBEpiisana, epitholrlnindethelial deukentiy, sartome; huhipfthgdiengspl f onyl
“ chloride, ph ri ant hani de phosphors, and the |ike. An antibody may
al so be Iabe%(eég&\{m%g] ce‘ﬂ%y#@é"‘??ﬁa‘fﬁ‘éfp ‘iﬁggfﬂﬁ["die&548@%‘%%‘?‘8119“131%31 as
hor ser adissh petiasindpedls, MEFIRLAG! OSIb 385 8ells! SEAAGE. 28 Cel | hat ase,
" glucose oxidase and the |ike. Wen 25 ane éhti bo yﬁ?sc E%bnlgﬁgc;q\%\fﬁ%qg%
det ect abl e eRFyATEEd grbodinens it arsidody inhthetis tiynerchel! teraovthlas reragesd ® thhat t he
enzyne uses bLRQwRK SEIE - ' r t .that can.be .discerned. For
exanpl e) V\/ne%&t he ageﬁ%ﬁ%dﬁggpg@% ag@ﬁ%m%%\?é”? BfeEeFé’ng%P Pt Bedi ti on of

hydrogen per axibddy ariabiti temonablenai tibyesob e adsintedermo s refered A6bdiRRnHr oduct ,
whi ch i s det §cta | e i%Panti bod so be | abeled with biotin, and

|
detect ed t hr SGGRTSEY ‘fse‘é‘fnoﬁéé’sgfaf’é% 0P, GA7P-ci0rfe & 758+ BYAngvi di n bi ndi ng.

An antihody emyodigehialeligdbivibh Bf ﬁnﬁ?%?@%@t}ﬁgﬁﬂé&ur@&’?ﬂeﬁ 791325041‘%?&}1%‘”] An

antibody nay al so be | abeled with a predetermn ned polypepti epi topes
recogni zed b3Pimakdavhyamsd treapoent aith(tee aptibolle ulni aveozippglerepanbodimentences,

bi ndi ng siteg.t0fn: i badi es, netal, bindin onmai ns, VWO
02/ 083591 PR F"*“%%?’??I‘?%“?F 5’88. ‘SE"edanéai%Ieasﬁgwé ag‘ﬁgg‘ﬂiaﬂ‘ﬁﬁ‘ﬂss}}avFabels
are at t achedstisjedsrageent aitheheodntibady. onenb@egirbferied emBEUaRNDAAARLI al steric

hi ndrance. An.anti-1.G--1R. a ti.b.od}/ ma\é] al so be | abeled with a radiol abel ed
ami no aci d. “THECOPIFIE PR S aﬁﬂ})mﬁ‘é dde theragrmal ayith e arhlEEIR anikpdyhdr apeut i c
purposess S greferreeinBoditiend R anartoBladEL o HB ¢

| G-I R expreﬁs?si ng tum)rse%y X-ray Ogra ot I%Eial\éiaggrﬁgg‘ﬁﬁlg ﬁgﬁ{]ﬁ%%%gu Furt her,
t he radi ol abEPWihayin B eveparorepssfapped grkyalithgnt athe antiresplastfcagendincer ous cel | s

or tunors. I | s.fQrypol ypeptides _inglu but are not limted

to, the fol F*é%giﬁ%&?"a‘ Ko @?‘?6‘3&%95f}‘%&%ﬁw&9rqe¢(§- --OY%%?'”ISBE‘*- Izp, 35S, 90Y

99TC | 1 | -prefe2&d erhiBddimentsthe @oABmariétiatibbf AarRiiebAGY. 4 aﬂt}l F;EE

derivati zedI ith a . hgm'é&%l roup such as pol yet %ene g%co ﬁ% ), a

met hyl or et %ﬂ%ﬁ%‘@ﬁ,y is Ry SRY aroxth by eblepst SHemergpretaablyredtobe usef ul

to inproye t43e; ool &aises REd,i §60, 1e qant i bod g, to

i ncrease serum hal f | i51“%glrnodr;9 gﬂ?é}k@% ggiégiﬁ{ ggagb%ﬁgrd% H%r.mdﬁ{g??écd@m'i cal

Conposi t i onSearfas K¥igs? asl Expnpladentn aprefeirsd embbditrest, tie Atipbd/rigBsledéd cal

conposition t L g3t a pec liferative disorder in a mammal

whi ch conpr if{sog{sz'égffhﬁe‘rlg'gégwé’aﬂ'}’ 4e?¥e‘%,’t4?{/g o fBmREISeS heavyehsiutighlof t he

i nventi on artaia op aatigradindingCsdrtiyn tefegpt abl e Garner. I n one enbodi nent, said

pharmaceutical conposition is for the treatnment of cancer such as brain,

| ung, squa cell . bl adder, 20 gastric, pancreatic, breast, head, neck,

renal, ki dnéy8YRPHARORIONSY AnulGEIRAdibpdies esophageal , gynecol ogi cal or

thyroi d2kcancer. |In ananbekr ApBAGE RNEvenfish froRlRL TRERHIGS: aﬁt?o%o§iaki on

relates to nop-cancerous hyperproliferative disorders Such as, \X/ilf out

linitation, MYSEshTLicathafn eie emgidoptrashe artivddp sarsteaioptosisn The afidy

enbodi nent, [ jon. Lel t o .pharmgceutical co sitions for the
mlaYGndu¥ @%?s’fkt {%gxtefa}neﬁva &P "’?’(?{Tﬁ\’, general ynor @?s

treatnent of 25 a nm requirtes a 1 M@ffer ei n t he
phar maceut i setlsitvenpemiptastrhaonpmiabedisautheaepruhisedidnoahiagibrgramunt  of

an activati ng, %rcati bod%/1 of thce%ru nventi ﬁn and a pharnmaceutical ly acceptabl e
carrier. PhaTHRSESEIE PP SY iRt BNCed BRgfeteati#ly tadhat ohe nprpahnell. Hodi es nay

' ~e usel t oafdtREtendU NG th@imihdekinWhah GhengE! : -11). ,0or nmay be

‘used to treaf ost eoporosni s, _frr,rgi I tyl_or di ggﬁggfs@htl%ch%érefﬁ% l8iSanmal
secretes t o8 #1 ¥EYBCpH Whichyisdntaivddon therphiosphatidylumsib b PIYkings paheiay.0 gr owt h

hor none. Thehapi kinhs: ti.podj f the inyention.can be incorporated

i nto pharmaceut i (_:lgl Q?ghnﬁggﬁ%itgﬁélszﬁ\foﬁ)\é '8 eo“FMzE&‘?Hf?fFE?%& RRvanHomoL ubj ect .

Typi cal |y, epaptosisvAIh@s OaKiGIE3BOK alRCIA bl Asdhbids’s. ;If a more preferred




pharmaceutical conposition conprises an anti body of the invention and a
phar maceutically acceptable carrier. As used herein, "pharnmaceutically
accept abl@octﬁfoﬁ.i%@{ " includes any and all solvents, di sper;'bgmsgﬁglil
coatings, antibacterial and anti funggal agents) isotonic and absorption

del ayi ng agents, and the like that are physiologically conpatible. Exanples

of phar maceutentakinyenachemiibleisaaminiQeRd NGy B A8CafdbtoiRI ¢t aﬁ’fIG}i‘ﬁg?r )
sal i ne, phosphate buffered saline, dextrose, glycerol, ethanol and the

like, as wel [SXBESERESIndp R oRdeTedesraksdimens, thaantibody essselectedvirdnt 2.2.1pr ef er abl e
to include i 90t:0Mi0 498Nt 5.4 J.9o, 843 i Al gghal s such as
mannitol, sorbitol, ?? sodi um’gﬁ?bipgtgqmrﬁ#ﬁga Hesy %éfy'ﬁi fight ck’ﬂ%?ﬁaceuti cal l'y
" accept abl e swhsgarvedng petiof theasofwet ti ng or minor anounts of auxiliary
substances such as wetting or enul sifying agents, preservatives or buffers,

whi ch enhanc shelf, life or effectiv of the, antibody or anti body
" portion. hﬁhe%ﬁd GIP s et HEECS Y 9aY-pEgdugingiCell Lines | ety of forns.
These include, for exanple, liquid, sem-solid and solid dosage forns, such

as liquid 15/sehutareans (e.g., injectable and infusible solutions),

di spersi ons or suspensjons, taaletsé gills, powders, |iposones and
supposi tori es. The prefeFFERPEMAnHeLERAHStaghinystion pumreantivedies oF

adm ni strati prodaddd yl@manesiid & néP Rl &A4diRAR compRish@lsoRk of 81 befle RAARESI ti ons

;
are in the formof i njl,ect abl e or infusible solutions, suglr% as conpositions
simlar to tHIGRNQEhYpdecus ydtkiapdGF ik antigert i lore posfetredrembodiimeit, tichen-

anti bodigs. Higar2thimhet ¢ WERGONRASS LAl strati is parenteral (e.g.,

i nt ravenous, léu‘?)(_:utlaneogsx,r intrapeér)fwf %ﬂ{eggll%a%lgn ?ngrgr%gé’mug?)“.ra"i‘ 3 preferred
enmbodi ment, edmeprasas lakgedyagmeengschfitind lninemdthniwioglobilay RBI0ANE 1§ BEfEFn@h OF

i njection. Irr%ogsneot Egrc{}pre er.red emodiggent, the antjbody is adm nistered by
i ntranuscul ar ot SUBEUAR 15081 fieet i ‘?e“‘ler"lél_r Apate CenelisigoSiali GA84) ypi cal |y
must be st er irdcsind Sdabacindor ye 5330608 d8sNS SbodlIY! sl gt and
storage. The con&oa tion can be fornulated a$ a’solufion, 'mcro | si on,
di spersion, $PPolné,11hASanbs, 1303k dite stso WO A 0341, tpablisheti dullizgh dr ug

o1 om: By TOPH e n

Cncor por 2t 1 noo PR ba/Baqd SRR SRl 1 135, OPB . PloB R S ¥

aEpr opri ate lsxbl!lpldﬂgsh@d ?ftobmaslorwf_, m&ge%sgpﬂ%mﬂ‘sbéimﬂﬁfmﬁmb%é wgrr:elr at ed
ove, as r e sterililzatl on. nera ,

gi spersi ons Eakréjggg’éﬁ‘&ﬁglfgﬁg“‘i %d?%&g@i%@%% pyblished Nowemberrd, 1988% g

sterile vehiwioeod/bsys| GADlMATBicRE! fo, (55PN 6IAM 074 a0E dfiger AUl ed

other ingredients fromthose enunerated above. I'nt case I e
powders for ¥8& WQHLOR60 opnbiishedtFsbiuary 2492000 artl W 0s@0/08150a5publifeedpr ef er r ed

met hods @f Fe ¢ / N lLySUl (al113 ~B8 preparation are vacuum
drying and £ geegge’-g 3?@ ﬁ%ﬁﬁ%’ﬁgfﬁgﬁ@s Mé)r?)‘g\ﬁﬁﬁear“_ Wﬁtlﬁ‘@%&m\y@eﬁﬁ’g? efi ent plus
any addi t i ﬁrfauy ?umz_zrxr mﬂlbbdhgx,ad? lgmeéaftemﬁngexpgﬁwlmﬁhﬁn%wslb'Aegefcbﬁ& ered 4

sol ution thereof. r r uidity of a solution can be nalntained, for
1(_'a>r<]arrpl e) by ;teﬂga%%r:fﬁw%ﬁ(gﬁéﬁiﬁgc%‘%w %;qx;i?@tﬁlﬁisﬁ% ofithe gemmaam'tbed)ancef of

e requir edepaolre erugh idRodRtibhEf oIS ) e.use o

surfactants._ Prol on?edgmalbs%r ptli on %?gi‘?)ﬁ%esét gbﬁg’g@d%‘b@r&“{%ﬁg@&% be brought
about by i ndTagaienl of thethymap drprysiheindpciand adight chahelocid Sbaly®n@h@rpt i on, for

exanpl eys no . [t in. The antibaodies of the present

i nventi on cgﬁﬁ %’g%%g%rtl?cﬁiﬁgtlérg'e@%g@?)’ F‘f'é"fr@r}(%&r?é(ttﬁéoi“stpk%dml&SFf‘&3I'f@5art,

al t hough f or(1968hyth¢ disclequeestdfoviagidre BathPmsorpbRfed ) RIeREr €d rout e/ node of

adm nistration is int Eggeri t oneal , subcut aneous, i'ntranuscul ar, intravenous

or infusion. As will HIYRRtY ddsogaoiges amaetbd for enbkingt dnsialGGF-FRhe rout e
and/ or node a8fibgHYI Y ' b : ding upon the desired results.

*I'n one enbodi nent, mﬁ%ﬁ?‘i&@%d%éh@%%%”é’qggggé’ﬁ %P‘r%\ﬁ}&ﬂ%'g‘m be

adni ni st er edrapsgeaic himypllethadompoise hayabienmetvghibalietRd Bfe M4l bidduge doses. 15
In certgfn odli he tjive conpound nmay be prepared with a carrier

“that will p?‘g@eﬁ’@gg&é h‘nﬁ&%déé’éic gggp imprdate abaue, Theypetheds disdesad r ol | ed
rel ease f or muthate parentsi gy mdilifigd baTPdsaibedin UnABs 96138 pat 95‘@?1 aﬂ%

m croencapsul ated delivery systens. Bi odegradabl e, bioconpd |%I e polyners

can be used, such as ethylene vinyl acetate, pol yanhydrides, polyglycolic

acid, collagen, polyorthoesters, 20 and polylactic acid. Many nethods for

the preparation of such formulations are patented or generally known to

those skilled in the art. See, e.g., Sustained and Controll ed Rel ease Drug
Delivery Systens, J. R Robinson, ed., Marcel Dekker, Inc., New York, 1978.



In certain enbodi nents, the anti-IGF-IR of the invention may be orally 25
adm ni stered, for exanple, with an inert diluent or an assim /|l able edible
carrier. \haym¥ppund (and other ingredients, if desired) ppRYsid$9,P€
enclosed in a hard or soft shell gelaji n capsule, conpresseéd into {abl ets,
or incorporated directly into the subject's diet. For oral therapeutic
adm ni str at i @rsferrddeerSiviRRetidse ABY-hBGal LG i exci pi ents_and used
in the fort h(pof i ngestible tabl et S%ﬁ%?ﬁ@%ﬂ%ﬁ%ﬁg%@f {hrg%lﬁ’égss: 8%b Sﬂggul es,
elixirs, susPeR¥s®ns, syrups, wafers, and the like. To adninister a
conpound of the invent Ln%o% ot E%{ t han par S‘Bt eral admnistration, it my
be necessary to coat the conpSURA Wt hedPndyman dimiad fempRsies kemsiound wit h,
"a material tdmpuesgotulintggné DALtk WAl aW that haW0, (b7 ORRSQE L PGT, LISOL/ 1113 59
Suppl ene tarY active u;orrpounds_c.an al so be incorporated Into the ,
~ conposi t iPons MIHNERUARE  karthe MitHasuSapparackrani exbgERoLRIgaibcshie miimyakad i on i s
cof or nul at ed M ; el Wit ng or re additiopal

bl RO R of SRENT: NhSh g%neeg from t?f ig f:?&lé%tfﬁ)

t herapeutic agents, such as a chenpfherapeu TR Y MRS gHast i ¢

agent or an &ech-anaepmoE: Rggeres, dreror exad Rl gnedd nANEdmslafrekBnagid pody may be
cof or mul at edse%ndc{eor tcoadrrj ni st%ﬁi’bw th one or nore additironal therapeutic
agents. Thes® Q4 eH"&MERIIREPrelfrabhn gammarenstany Fegiom eicfothedsinicat  bi nd

ot her tar get Sons@udd for iadettidiadi i row h, factors or
cyt okin S) their ceclnl1 surfacﬁe@gﬁélb??[l%?&:a%f{s)d?&{n -’Il%li\g'lt”rzllé‘f’ﬁ@%'ot ei ns,
ant i neoS astf%e’éé\@ﬂé§,45éﬂérﬁﬁ“ﬁeﬂoépgéli&Sagéaﬁs26,eﬁr,ﬁi3-,42t'inb,66B,gm;lts, o

anti sense 105 %4 N ' i z| 1G5 1, _pepti de anal ogues
that bl ock |0 IR Act ?3’2%?’%2@42%&%?@’%@516%3@?1&%#3%5%9'%é"%hem' cal
agents that 3.6 Hi3t herel incgrporhteaitiyarafeesncact i vity, which are known in the

art, e.g., octreotide., Fof a ph ceutical conposition conprising an
activating antibody, t‘AH’éa‘{i'ﬁ'f'tiaEq g'—‘ggﬁ"éi IRPEYOasays the rapidityrwith whisll with a

factor that donshe&sadudial boiiont bfes & foek ’ i L9gls. Such
factors_jnclude growth f%uk:)t ors, su_chPéas? F&fllb?gg%egé}éim;dﬁlg?rgg‘%g P G-
that act? vat¥®maE. Hevesnarpatenis) tisadventagehefitpinasoomyappesich irhhtawee dosages
of the anti - = L] S | ..as. the co-adm ni stered agents, thus
avoi di ng posréﬁl}oggg %Eﬁgﬁtﬁéﬂ)ﬂr‘)\é\@g%’? 3‘88’?&%}?55"38%5115%311@;% pRRELYar i ous
nonot her api esch that tbere neaythedowemintibbdiepradictippdy and one or nore additional
t herapeutic agent. 20 Thﬁ rphar ceutical conpositions of the invention nmay
i nclude a "t herapeut i ChPI" @Preducs g Buman et IGIHIR antimdyphyombirhaal | y
effective anBinMl coprighe somtd HOTFPH i rtion of. the invention. A
"t herapguti cal | ef?ecfgl ve amount” er]g?ltédrng §On§§lo§mmx ‘éfTE‘ENzei,‘V‘tht
dosages?nd 2p deFiRrantgen antl the ansibnéerstbanytibotip-paahitdyecll hesslasi HR8 the

t herapeutic I . euticall.y effective amunt of the antibody or
25 ant i body a%@’f"'tij'i Z}r‘f’ ‘@%F‘yﬁ‘ié’?‘ﬁ’,@a&aﬁ&i1%&%%&@29@@593% ifekr B and popreferpblys e

state, age, aseman #GE-IRelighriotidr cinbediredi, wed el R ﬁﬂgeﬁ he 12%&'1&5& %(%@F.t he

ant i body or nt%ltb%g Eorti on to elicit a desired respon
i ndi vi dual . " R'H& é’et ¢ p¥tEacelular domain QRIGERR it anatherlestodimeent, thalGIGIR any

tnYi c or deafitigeni€nbkMm&ttice : i body or ibo paortion are
out vei ghed by The thg‘%”épetuti E%r?@seﬁgﬁg?ﬁ"‘é'?%%'é% be {1 g‘;yﬁ“Bﬁﬁyl actically
ef fect i4%e 3OMAPHINRL thed GEIR anvigemisarcolintiar eXgressts NIF-1Rbn H98a0RSHAND f or

periods of i r to achi he desired prophylactic result.
Typi cal |y, E%ﬁ%ﬁggg?ﬁ%y?‘%?ﬁ%"s&%géﬁfé PBFell §udedsi ect s prior to or at an

earlier stage of di selasunitdiRnRamhalsaaty vedddn¥ bet b g 11 be
| ess than th %her apzét&i cally effective >Jarmurrllt . ?aﬁgﬁeyfgl%gggé'éhe

PCT/ USO h111% {%0¢Bos2Eavrasdilapn Anibedins AnHabesatory Menual, Névd otk €ofipt | NUM

desired res £r8oPressd r [ r pr.ophylactic response). For
* exanple, a si ngi e bol urgssh%a?/d%geﬂggbr:ésnf?%&e'?@ﬁ?'ggé%ﬁﬁrpa’awmgd”%@%s may be
admi ni SPer e@icsviats, sheap gontst pigs,datsle andhiyiolss p¢ FROKhoWAR thy aﬁ.egbl&%%_,or
[

i ncreased a I b he .exi cies of the 5 therapeutic situation.
* Phar naceut i fgg{l&ggrr?rcg%%%ﬁngr%} ‘B%?ﬂ%ﬁ‘%ﬁ%{fnf {3789‘%{?-%@?%&”@‘5%%@@@, the
conbi nat i onlGH&R amiges eganiiSisieeedtwien i - re additional
t herapeutic Lgcglgm S may Pe lf cs)r mul at eﬁw g»?igg?énﬁﬁgmg?ﬁ]ﬁa&%feéesaglésgs. It is

AP At

especially yds complein tiecoppienFeuad's ad)oyms,iRIBO (Guiamytiosage uni t
formfor ease of administration and uniformty of dosage. Dosage unit form
as used herein 10 refers to physically discrete units suited as unitary
dosages for the manmal i an subjects to be treated; each unit containing a
predeterm ned quantity of active conpound cal culated to produce the desired
therapeutic effect in association with the required pharnaceutical carrier.
The specification for the dosage unit forns of the invention are dictated
by and directly dependent on (a) the unique characteristics of 15 the

e = e = o o B —— ey - N Y M



30 prophylactically effective amount of an anti body or antigen-binding

portion thereof is adm nistered along with one or nore additional

t her apeut g,s. In another aspect, the invention rela <

adm ni strgﬁ@%‘% Pan anti | G-1R antipody for the treat neal)ﬁ%/&#sglé’eélﬂ&:’er in a

dose of |less than 300 ng per nonth. VI~ 0O 02/0S3s' | O PCTI11S01/ Sl 113 fl

Anot her aspecipeiiideHeor BEESRNimhd Lan. orovi des Kit s, conprising the

anti-1G--1R anl{)i@é)lodige.sr ang tﬁrg B’ﬁgﬁ"é@g‘b Cgé]pﬁj%(g??pégm f“ﬁH ant PSSy t hese

anti bodi es. Ahripplypentidedinudeid dispeasdtiby sequesteringheinanbédd@eposar or they may

phar maceut i cal0 gonﬁ_@%l ti onI? di. aggoshl ﬁ or therapeutic agents. A Kit may

al so include YHHY .5a8?16§t Bptimg Gt RO [ seatsoldeiors that armeheapiastic éomet hod.

~n a pref err ofaqohndivualond Bombblenl MRS IAS 0L BRSYBE,
a |agno¥ &Y

pharmaceuti cal conposition thereof an I'c agenf that can be used
in a methéd dedmepbéads beingwdministeraditthemmueiaionachedukodilinilve fweeorki t

mor et hor apeuls ‘S Bliofy SR B R e PreBR AN it FNEBbMEYR ¢ agent.
anti-tumor agent or 10 Bxa@pPRUPRS IR Ui FoBEs Mr il -ifAN XER OMBdp™a met hod

described bel ow. .This invention also relates to pharnmaceutical conpositions
for inhibitin§hiidergh hepen IGF-Bumphosphatarbuffaaed sdineh conpri se an anount of
a conpound of the invention in conbination with an anount of a

chemt her ape\RrbgucBRbf anihIRIeS aha Wes ALz Cbigieonpound, salt, solvate,
or prodrﬁ(g, and of the | 5 chenotherapeutic dgent are together effective in

i nhi bi ti abnor mal celftegimmunizatigan ap arimsl WethapdGFilR aageat, snibiadiger esent | y
known in the ,gibradtbo@NErl [ enpt her apeut i c, agent s |
sel ected from t he grg%?rcogg? ltcgﬁgﬁ%){‘ﬁérlﬁt%{??c{g@?’ﬂﬁéeb ”t”BPfs A’éﬁl&/*@ibﬁg
agents, anti anhclysiontagsng senireisetitaihedoramiid 4himbl B lediP¥riRadrfrdfY the
inhibitors, cell cggle i nhi bi.tors, enzynes, topoi sonerase inhibitors,

a

ant i - sur vi var gt {05 egum giay|bg dsedsas it isoBisined fraseiteiaainal, agrimimunogiobules, e. g.
ant i - andr oge facticitlayaby &btﬁﬂ@'ﬁ&ﬁ@ﬁé?e?urﬁ,%@ﬁéa%f@ﬁ-ﬂ?%lb%?Slsaiysoeagent s,
i nhi bl t or s, :

such as MVP-2 (pmatrix-metall oproteinase 2)
(mat ri x- et aProRdTen theseng). Serumtirimmsinoglolhl BOXblained iy thomxygenrse | 1)

i nhi bitors, i Q0| tion with a conpound of the 25 invention.
Evnl o of FaReBfal 908 Y AL HPELL R hothioh o PR Pp e i smybe

val decoxi b, abtdinedfsdinnisddand Eheapadycdonadhintiboe His mtérb%ecrﬁsﬁsaé&agwmt ei nase
inhibitors are dlﬁscri bed in WD 96/ 33172 (published tober 24, 1996), WO

96/ 27583 (puBi®PENEY March 7, 1996), European Patent Application No.
97304971.1 (filed Jul VinBnohoOd) 2 Pat ent Appl | cation, No. , 99308617, 2
(filed Qutober 29) 1999) WD 3ob°s§1§/%o’%§g’@?§ﬁéﬁ%?éﬂ§%Bﬁjé’é‘rq%}éﬁﬁﬁll“%}d%’és), WO
98/ 035180 puBRY bnBEPFSA framythe onmunigs] anim@l. O8RS 4BhBin(zatibh itshaimAugust 13,

| 998), WO 98 h she ust. 13, .1998)). 98/ 33768 (published
August 6, IQéééég%ng@%%é%éc ﬁﬁ@g "F%h&& imm ,'Zgg@gﬁl,"mEGP%sp@dﬁwpﬁt ent

Publ i cat i on B@HOAGhd prulSdeshigdHaNbY add Ladd9dpra. EE AR S9(~

|
PCT/ USO1/ 51113 | 2 Patent Publicati on 931,78@9’(pum.sﬁﬁﬁdfm\“y‘?d%“(& 9), WO
90/ 05719 (pubVF'eRage rof seciyg gpmupysionylinpoypepteh (4 minestc@tdrploell 21,

19991, Y0 SNBSSl R S Sty T P
July 21,25199§§ 2 pPTondecire fPert aeeel] eApressioalGIBIR. In a preferred embodiment, the
initial screening is performed using an enzyme-linked immunoassay (ELISA) or a
radioimmunoassay (RIA), preferably an ELISA. An example of ELISA screening is
provided in WO 00/37504, herein incorporated by reference.

In another embodiment, antibody-producing cells may be pre;;ared
30 from a human who has an autoimmune disorder and who expresses anti-IGF-IR
antibodies. Cells expressing the anti-IGF-IR antibodies may be isolated by isolating
white blood cells and subjecting them to fluorescence-activated cell sorting (FACS)

or by panning on plates coated with IGF-IR or a portion thereof. These cells may be



No. 99302232.1 (fi | ed March 25, 1999), Geat Britain patent application
nunber 99129b1 1 (filed June 3, 1999), United States Provisional

Applicati 0/148,464 (filed August 12, 1999), Unite t ent
5, 8b3, 949 |ssue January 26, 1999), ihited States Patent gg§§§F)9%1fg?(i ssued
January 19, 1999), and European Patent Publication 780,386 (published June

25, 1997), al whi in 10 th t t b
ot oronce protorven UNER RRI RGPS B Eomn LRk hotn b dasirepreares

arthral gia. : Mme prelGH- Heelmrb@dESthﬂgeerertahatﬁrs&ei lestjr¥@ir¥d bhbbd%%mMVP 2
and/ or MWP-9 Bel ati.ve .. o e ot her_ matri x-nmetal | oproteinases (1.e. MW-1,

MVP- 3. MVP- 4, PTfeat s alrth@rﬁ“*? IGINR gntibpglies wol haver-low affne- fmrztcam

" MWP-13). Sone specific @pgtaljmlbela Htbe efuI
invention 15 are AG 3340, RO 32-3555: pﬁ%%g%d’g%ao B h%eé%‘{rﬁ@t]% o t ed
in the foPfl owluger scmenectafor pes;r(auref:haracmgraanmowdm@mang@uh&ﬁ@gxlom
" 1- hydroxycar m no pro ni.c acid,
3- exo- 3- [ 4- (2}91’ %ljtl)“rb%}é r%g[)f%{‘ %gﬁfﬁ %%WS@CSOMFC@WF‘({P@Q 1] oct a
ne- 3- car boxylberkoxacHglbﬂi‘dGﬂrﬁz@ He@@tured Bnd ded.; E'%—%
f1 uoro-benzyl ox%;] benzenesula?onyl ]u3 hydtr%?fgl 3- lrret yf Sg?lf (affrnhnélSZ Tear boxyl
ic 20 acid h 9 tgek an immuné system, e.g., nude mice, or in cell culture in vitro.
gm[g h;‘/fd]; Lg;;ﬁeﬁgm%&kctwa%ﬂﬁﬁgm Q%ngmgihoﬂméo%z{s l?kx?cy Aty tf{os%%rf boxylic
3- [ [ 4- (4191 uorénpiiskidhip thmnzenesul f onyl ] (1- hydr oxycar bamoyl - cycl obut yl ) - am

i no] - propionic acid; 45 4- chl or o- he oxy) benzenesul f onyl am nc :
j - tetrahydro- pyran- 4- céﬁﬁéw %’CHBF‘H ?‘BWE‘ﬁtad@H' hupaan animal that

3- [ 4(4- chl or expieeses kyhabnaeRRIIBL[iR BV A Mhd He-sh Rh{-A Yl G PN 13- car boxylic

acid 25 hydro md 2R 3R
1-[ 4- (4-f1 uor”&y %’%‘fﬁﬁvg’fd B’@H’z‘??é@@%%@ﬂ&@ﬂrﬂéeum -bwiph] argmal. More preferably,
hydr oxy- 3- Wﬁmhnmr%ﬁ'ﬂlrﬁ'ﬁrszaﬁﬁWéUS%Tﬁa%theh%%lgr)ﬁ rﬂpne isa o4~ (4-Tluoro

phenoxy) - benzenesul fony non-
1- hydr oxh’car r@mgtymousemwlom bych)as ave mgdioms 6§l BRY 1§ NSO-H512. See, e.
3-[[4-(4-f~ ~UeLos Igenoxy) benzenesul fonyl] (4- hydr oxycar banoyl -tegtrahydropyr
an-4-yl)-am no? glropr oni ¢ acid; 3-exo0-3-[4-(4-chloro-phenoxy) 30
E;gfg;}iz trJnI t(‘j gnyl am no] - Br&%&sﬂ&ymﬁha'er@mhbﬂ%@e@%yg’n&%a@%é’ t')rlogucaeg that
3-endo- 3- [ 4- P@dP?Wﬁrﬁﬁéﬂnym@ehQ@msluIafpmcfytredrtmm}duaemxﬁmlhwﬁd&ﬁé 2.1
t 3 R (4-fl h WO
]0(2);: UZEEQGC?’EIEI)!?I foy Oﬁ?%&lﬁ%&ﬂ}’%%é%ﬁ%cggbov%nﬂt zgno)ther p[e?erred embuo?itrn?enFt) tﬁf? oxy)

benzeneddl fohxhrdmatremmmmrmnmmsn@ambegey b&iePGicH abyely Qr?éﬁm de; and
phar maceut i c& cce Bf ablhe saL‘Iltns and sol vates ofp sai d conpoulnds

conpound of PR gion efit ol RERS §8°@€r?}§@ﬂ‘wftthth§rh@jbm0masamstdum on

i nhi bitors, byeldomss,ageMich alHhdfan & roy h fact or
receptor) 5 responses, such as EGI§ﬂ Sbggﬂf’ﬁ’b’tg gﬁaw ‘?hggﬂﬁ“g’é

mol ecul es t h&Presas pepotRIGHIR ghiitedy; VEGF (vascul ar endot hel i al growth
factor) inhibitors, such as VEG- receptors and nol ecul es that can inhibit

VEGF; and erXideit 8e&R! OkcrbRNirbi li§anguch as organic molecu es or
anti bodhes tRabnRAd: % 250 WeGeptor, for exanple, HERCEPTI NT"
(Genent ech, Tnc. scribed in, for exanple in 10 WO

95/ 19970 (pubI i shed JuI y 27, 1995), WD 98/14451 (pubI i shed April 9, 1998),
WO 98/ 02434 Q”p’lﬂfﬂé’ﬁéd January 22, 1998), and United States Patent
5,747,498 (issued May % fj‘ecdl such substﬁgges can be used in the
present invention as e cen encedingapid O IR anbediesrafhd ncl ude, but
are not I|mlne@tmmaretptnewdmaﬁIoﬁﬂ&hb@dihbﬁodie%%cl@%%n eﬁné bncofER 22Mab

- (1 mCl one Sysh ns Incg Borate , 15 ABX- EGF ( Abgeni x/ Genesys), EMD- 7200
(Merck KgaA), dEat drghy akg“aw)lGFr@xnmmpgtohcrlm (Inedaefewed nc. and Mer ck
KgaA), 3ahd tédiehodiangsow 1ZENEBS ZD+1 839 {AstraZen PKI - 166
“{Novartis), PK -166/0%%?5166 (é&%%‘ﬁ"?%?’% ﬁ%eiétetvwgr‘nf&r TSGR

( Cephal on), MEtungglgh Heandrmnathremiciel Sungd mplece-chEARs (h\éArgneéhah%r‘%%nPar ke
Davis), C- P \ar ner ent Parke Davis), CL-387,785
{Wet h- Ayer itt@i?% Eﬁh‘ﬁ’éﬁ%ﬁ?’?éﬁg‘ﬁfﬁ’ﬂ%r’ ‘T@Eﬁ%?t?ﬂd@ﬁwt%émﬁed Naami di ne A
(Bristol Myers Squi bb), RC- 3940-11 (Pharnacia), BIBX-1382 (Boehringer

| ngel heim), OLX-103 (Merck & Co.), VRCTC310 (Ventech Research), EGF fusion
toxin (Seragen Inc.), DAB-389 (Seragen/Lilgand), ZM 252808 (Inperial Cancer
Research Fund), RG 50864 25 (INSERM, LFM A 12 (Parker Hughes Cancer
Center), WH -P97 (Parker Hughes Cancer Center), GM282974 (d axo), KT-8391
(Kyowa Hakko) and EGF-R Vaccine (York Medicall Centro de | munol ogi a

Nbl ecul ar (CI I\/9) These and ot her EGF Rr nh| b|t| ng agents can be used |n the

oy v o o o ~ A A I~ o T NS~



30 SH 268 (Schering), and NX-1838 (NeXstar) can al so be conbined with the
conpound of the present invention. VEGF inhibitors are described in, for

exanpl e | (24440 (published May 20, 1999), PCT Inte i
Appl i cat i on\ﬁg&ﬁ’% ‘2B99/ 00797 (filed May,3, 1999), in WD 95/ [z’?gffg&?%hbﬁ i shed
August 17, 1995), WO (12/ US3S9G PC‘I}fCI SI11/51113 (a WD 99/ 61422

(publ i shed Deme balin i OO marfirh e R le
Novenber 10, IQSTBI%"O V\(l)nsl)8/ 50%356 (pubfg%ﬁgﬁ%ﬁﬁggﬁg’tear 12, 41%?93”]% nlaggeld

States Pat entigh CB%B”@I?e(al)s@@ébprwwlmereﬁi@l%)athlamt ed States Patent
5,886, 020 (i ssued Mar nlted t at es Pa 7 783 (i ssued
August 11, 1998), ohbeéfhﬂf%tfé:?‘% F‘i"Sﬁ%%P m%ﬁﬁvma %9@5‘)’“ %ed'ﬂi‘?,z%a

* (publ i shed SHpirembyebedéhveH%ﬁMhe\P@WXﬁ?é’ﬁ@@Z &/R%*éhé StGchrdfdReq 26, t 997), WO
98/ 54093 _( publ j shed Decerrber 3, 1998), WD 98/ 02438 (published January 22,

1998), WO 9ofmecrdment g leblrféam/\@dfrrlveéfromgmg)ABOa\hdge\n@ 98 AnGAS Preferndsl | shed
' January 22, é'n%’&ﬂr)lerﬂlthe% 1¥Y@'a8p n%l&uﬁ@&]%é’ﬁgﬂ%e@%ggc & noﬁrg%?%}:émﬁ@é} Lft! es

by reference. O her exanp T'es “of "Soms SPECI in
t he present negmerdtmmd fame Jtllx/Bﬁzon(Jﬁeyt iraan évea .mdre prefdrredletboamnene. thnal
ant i body of a synthetic ribozyme from

| . ‘
Ri bozyne andn%gel § N mﬂ?@@% ehon P’@ttﬁ%ﬁg %CHH?B’FPBFE‘”%WB@ WHBY 1A t he

present i nveshahgss fistn te gemhibRA IV £héhe, FeRBDIY 8E 8RYOMhah BRI fdd4 such as
GW282974 (d,axo Wl lcome plc), 15 gne ﬁe rm%oc | onal aant |agdo;cliclpe§d AR- 209

( Ar onex | PhatGhaResstandgren F’ﬁte Bfeflﬁf?@lm morectharn hree amsamhadidichdngesror e be '
conbined with the co e se indicated in
WO 98/ 02434 (publ i shgﬁq 53 2’%@2&04@ d?%%@%%‘é% égf"é%‘f‘s%ggi‘ﬁ&ﬁ? e&ﬁé&”"gﬂﬁf y 15,

1 999) , \Azzazggﬁgaasﬁthé bight qlhahndéi’L) abytaibfng aigﬁa)mrev@n%mmangézm a:b.e;i
R e MO T i i o )
24, 1996), aoid dHandeetrobt b g&nﬁﬁ%%éﬁueﬁc@ﬂgmeﬂo?ﬁh@Qf tp/gﬁx?ttbogres 3999) . which

are all hereby incorporated herein in their entireties by reference. ErbB2
recept ob® i nHi 4 @rié- §éf1ul4 %% 4Ife préebbnlhe memmn@rlﬁoanevxdbmtdmamcbed in

Uni ted Stat eg, Bnavi 60/ 112,341, filed January
1999, and in Unit ﬁgg sﬁg@ r%v(% és%?oér\{gF t}}fpp?c dET RS AmGS acéb?‘:ﬂ'ief‘cgﬁg f| | ed
January 27, tll@@@l,ablbmegnoméfthhhglh chaie of 0d0riponaed.14, 3.ngi 5 9enkijvgtdres herein
by referenc i nhi bitor conpounds and subst ance

t
descri bed i ﬁ lrhhﬁéeT’BY EB%écg’r“ifﬁ'f* nyplsiciacigk melseule comaprising apycdsic asid U. S.
provi si onal s@@l@hée(lﬁitleﬂlf&les @ MRhd 238 séahbﬁcfe &%Hﬁemér% Ak éBE?%ﬁEh ges that

inhibit_the erbB2 receptor, can be used with e conmpound O present'’
30 i nvetft | oRN§ ﬁftﬁébélﬂtdéﬁ@éoﬁ\lﬂhlth& g),rf?e’s‘bhﬂ 1. hv%?tﬂubh’l 3Antil-lsunai val agents

i ncl ude anti I eqri h as
anti-integr F}éféﬁdl %@?@&?qh%ﬁg? ‘?{? gﬁ&f If’%ﬂpﬂéfis) ici“l%“ SCApENeEnost i ¢
Met hods of Useeodesathe amirGracidRequidnc® 0041 ESS tHEYDRG of d@doﬁ@otﬂlﬁéﬁ St chiihis |[Rin a
bi ol ogi cal s % |~ v'%or in vivo. The anti-| | R anti bodi es may be
used in a C8ﬁ52 “? %?éii? 4 rf’ohés‘la%z 4-htd Gﬂﬁﬂld Iwatlcnbmemhqdimqm,nbm an

ELI SA, an RhésleibAGS mdlécw PHIEND | ot

i mTunopr eci pitation. The%t(r?tn} -1 G- @ﬁ%ﬁ%ﬁﬁgﬁg@éé@%ﬁ%ﬁ E\t/hté%n?1 %%acr‘r% be
used t ?3det &uencerf pre of SR RIS 2, bnl Canét Ieor 22rdd octnpEses a rubleicaifd - | G- IR

cynoml ogout us e SBGe SEARRSI0S: 115 0,10, LEF 2 b A idhvent | on
provi des a embéboiefipthedmtieitaciigneldéile tdapriskts h AudeibhadiliQBhfeate B! e
encodes the amino acid sequence of one or more of the CDRs of any one of SEQ ID
NOS: 2, 6, 10, 14, 18 or 22 or comprises a nucleic acid sequence of one or more of
30 the CDRsof any one of SEQ ID NOS: 1, 5,9, 13, 17 or 21. In a more preferred
embodiment, the nucleic acid molecule comprises a nucleic acid sequence that

encodes the amino acid sequence of all of the CDRs of any one of SEQ ID NOS: 2, 6,



10 conprising contacting a biological sanple with an anti-IG-1R anti body
of the invention and detecting the bound anti body bound to anti-IG~IR, to
detect t | G in the biological sanple. I n one enbodi

anti-| GFhﬁIQ Og’r?)t“%"@%dy is directly labeled with a detectabl ggﬁ@g%i&q}:’n

anot her enbodi nent, the anti-1 G- 1R antibody (the first antibody) is

unl abel ed andoa£¢§8nsh 8NLdniRRYs PhuhNESq TRI,EGH fcpRAPING Lthe 1S
anti-|GF-1R antibody i sgﬁnagg{?eds. s %‘é;g‘{/'\%%ugﬁ%mﬁapg%o%éﬁaPPWiq"le O'(I?n t he
art, a secon8§E&D BOEy1i% 9chbdénrthat is able to specifically bind the

specific species and ciﬁss of . the first antibody. For exanple, if the
anti-1 GF-1R antibody i s aM§EMHEA AGEOUHSA RuskISEibRakFYicntel weedestay be an
©anti - human- | gGinoQicltRdeqiiice 6P 03, thildhs Sfiniabadid | hogises b shude,

w thout |im tatni on, Feﬁot eci n A antd Pr%t el nﬁggggggﬂ&g% %ﬁé?g%gg% “avai |l abl e
comer ci &l | y/5%; &%, §5%0rR0k, 86 Ye 96%e9%.A8%Cor 9Buideabita td abdl desdribedt he

" anti body or - V. e i scl osed supra,..and incl ude L.Qus
enzynes, pr o?ﬁg?&gﬁ%‘r}%ﬁﬁgagﬁf @8?%0\5@&?5 %ﬁ@?‘P&F@,Seqﬁﬂ?%‘éﬁs@éH}lgE&c}bﬂ al s,

magneti c ageNCs: angl 10ark, 086t DY eTREIhO43h Blso PXATRs@SuelkiSitid @Bh& cenaY TeS

i ncl ude horser aglgsh peroxi dase, al kali ne ghosghat ase, 25 ~i-gal actosi dase,

or acet yl cholSith¥ate0%s &5 % b e 290 98V 26Yoed Brodthert s ddentipal doap| exes

i ncl ude strepic@Mé sbifsRueidey s el bt Q; a f |table
fluorescent materi al g%”ncfud?ﬂ%%@@éﬁ%%éf g’f?’ﬁéffef%?hﬁnfaﬁéd Fescein

i sot hi odfanagrebodimentati iventgincitbuides a nwidinydidmoneufelicsdsg eV, thatansyl .
chl oride or rin, ., an.exanple of a |umnescent material includes

| um nol ; an @(%@%I%gexé)%r af%@ﬁ%qgegp%ﬁgﬁ‘fnﬁﬁq W@%ﬁ@é Q‘Q&FGPferﬁ‘Eﬂﬁm%%ML
exanpl es of @uictaibed ab@d| patilaty Mici¢ Mid hMécUFéQhat%@npri'ses%nubbe_ic:"a%ﬁ or 3H.
In an alternative enbodi nent, |G- 1R can be assayed in a biological sanple

by a conpet i AGHICE ARAYHBIELE #ning 29id sagnence f SER 1B NAGa2. s 10abel @drd.th a WO
02/ 03591> P ; t.ahl ._and.an..unl abel ed

anti -1 GF | R ot TatioR i Bretides SR AE APl BE! AGEr 820 VT RBS D e e

| GF- 1 R 4% andaxdershigiviel stringertndnditi@i-tb R nacitichoidymeleeul€ compriresk andidihgci@munt

of | abel ed I CE- st andar, t e unlabel ed anti body is determ ned.
The anount osglz‘feé% ?lee ?tsﬁ‘gb@u]ggégfétap ]sgar]réloégf's i nversely proportional to
the amount of | abel edﬂh@lﬁrvleﬁii&iﬂf@&bﬁid&%ﬂl@l&@aéi@ﬁqo@é&%‘én@f@k%h@mibOdy'

One may use the i mmunoassays di scl osed above for a nunber o urposes. In
one enbodi meable Fre1RLitbg %gayy Rham{ViBbigides verefyorh ¢he 3R G 5t DPddt BR71106FI R i n
cells in cely tayr pment., the anti-|GFLR

anti bodi es rravzfgsge\% gﬁ: ?rg%gélgw&%gpégﬁ hegf k%’%‘eltm gt ?PB‘?IFW@

phospho?§| ateimbadiment,olsd melaaisaid mosiptie eyt atinthe 8fH EdaiprisBs tr@r}@lhmﬁ rédigh amount
of 1G--1R OfgiﬁPiOéad fcT:eI I gur&ﬁge afterf tregtgent of the cells with various
conpounds. LG AR AHO Ok FHyanrs BEFferably dEp- o ABe BEeferFrs crphediment.ubed to
activate or D segnient isldefivddRronh B-3, Bi19 oBLINOGn 2R REerSABR!Se 10 ecg%éo?iir}n?ntt reated
with a test conpound for a period of tine while another sanplée’is left
untreat ed. [he RUFIISRGE malecelsisaeqsing the ¥H comtains nombre theasnrmito dclde cel | s are

| ysed and t j s i f th -l R i s, measured usjng an
imTunoassay)égée}s%g??Bgﬂggg%ém%rﬁtﬁagﬁ%feg’@f?%reahg‘rﬂo BB PIUNOGGIGh uses an
ELI SA. 2% t kibartges,ahd keanghorefrdfélblly Roinsort thabeh@® asitoadid SHage&ell § are |ysed

and the total GF-}R Iev%I 1S m%asured usi ng one of the innhunoassays
descri bed a%&? /pre erred embodiment, the nucleic actd molecule encoding the VH contains at

least one amino acid change compared to the germline sequence, wherein the amino
acid change is identical to the amino acid change from the germline sequence from
the heavy chain of one of the antibodies 2.12.1,2.13.2,2.143,3.1.1,492,4.173 or
30  6.1.1. Inan even more preferred embodiment, the VH contains at least three amino
acid changes compared to the germline sequences, wherein the changes are identical
to those changes from the germline sequence from the VH of one of the antibodies
2.12.1,2.13.2,2.143,3.1.1,492,4173 0r 6.1.1.



20 A preferred i nmunoassay for determning | G--1R tyrosine phosphoryl ation
or for nmeasuring total IG-I1R levels is an ELI SA or Western blot. If only
t he cell riace Jevel of IG-IRis to be neasured, the c £ .hot
| ysed, an@ﬁt[ﬁg"’%é{’l surface levels of ,1G-IR are measur edﬂﬁlgi?I ‘3{’%1%@ of the
i mmunoassays described above. A preferred i munoassay for determining cell
surface levels of |G- IifoRbenbbelHéRShe hgcist SHé,nRIlecluPeQ%IrrIp'?lgest;'ﬁc‘fe% higurface
proteins with a detectable.label, such as biotin or ~zsl,
i nunopr eci piStEENFfghRtFEcedss theprmyine peidsequmnde-df G YR ofAtli2biodyi 32na. 1isen
detecting thg | phe £¢ G A r..preferred immunoass or, determ ning
ot PR AR er BBl aTB B A gtegy

the localization of I G- g. Fng

"t mm-~nnhi ct ncomprites b iycleivbichiogdguente thabéncbids e arffinbuaciMasd ehbe & dife.or
surface 30 | abeling of integral nenbrane

i nmunohi st ochemi smi el | ,

prot ei ns Jand M%nd %FQ S thetheahy ehaen oled- 12 kidolan2.i2nl 4 hé. lak.t4.9. Bkl 7.2or. |

" Harlow and Lgne, suhéerbdemsishbi TN be scaled.up for
hi gh t hr oughput scr?énierrgg ‘ieng%yr"hgr?’ngthgmt}(g?f@@@g@%ﬁoﬁ%e% n%cg%gﬂﬂds for

ei t her act i vaqquercedhatiendrides theamimf acidAeqlifices oMM A2hAICBRIGS RS Heby yStih({r-1113

| 7 The anti - 14 R and b bodj ' nt | | so be used to

et ormi oo t el 1 hv 2y PEERL] A48 SR 0T, Tt Pdemiing from t he
tissue. In acpbedisentethe@nbiondisRtholeddecdrmsrie€a hicldc dtidRafRHAdthasue. ' In a
nore preferred grrbodl nment, the tissue is a tunor or a biopsy thereof. In a

preferred enBSarFht 2BINCER sepuaRselof enedif SEQITLNOS: #i 32y 6, BBredd of haexci sed

froma patiefdmpriR€a bi 9 e RieORSI Al ip-an i 0 to
determ ne, e. énp I Gzllzrmllﬁ§ gc\:/lgls%@eg%%%ggﬁggg IP?@@F'S:Q(Z]‘ p\’m’afi | s of
tyrosi ne pho#tior preferredremifodinG®t, Ity neleid addhiotatie@omptisdsGmucRidacid he

met hods di S%ﬁﬁ%‘%e?}nbagged Thtﬁ met hodbican be used to determne i f a tunor
expresses | GEAPRCEINaLentodes e gmyno atid sepuence of eneprangre gEthe GRRs ROV c et hod
can be used ére ofSEE ID NOSWALE, her 1620 UFPA oL RREES AR . Li8 Y fofl G- IR,
whi ch mag he indicative that the tunor Wlp|| rﬁe%%ponrcli wel f‘ ]t o&}[u?ﬁ%%tor?ent W th

anti - 1 G2 1R Htar 5sas of the E LR snf apx ppecoi B QHANQS) 3al.sld, b 19sed3t tn det er ni ne
whet her a t i j hf it _expresses hi.gh | evel s of

‘G 1R or Hogercd Rk b ERRELANFIN] ol iR RRASE aB Biauepls ° e

di agnosti c rntbattendodeatheainsno bad sspendes ofigll of thit ODRshERILENE §ESHQEDINOY:t h

anti-1G--1R angti Yo S bel ow). i s causing a tunor to express |ower |evels
of IGFIR and‘f’lgr ﬁﬁgge%?r?gsorl%wg qué\}’é‘%‘ccﬁc‘dt%?ﬁbeﬁcﬁ@f‘ﬁh?@bﬁ@@@ﬁ(ﬂfﬁnhti on,
and thus camngefgsedninogeser m ng yhgiser the treatment is successful. In
general , a nethod to determ ne whether an anti-1G-1R anti body decreases

tyrosi n&%phosphor y! at ilbANGther eabpdinest thamickicarsd oblerelaucddegar heidoevel of

tyrosi ne ph I ! . ol I of J.pt ST oo, | bating the
ol 1 or ] son e BPEVER (8 hasEory 235306, 80 S Bt Bobt on

t hereof , t héi$% er Mdaieniicaljtd dre dfeheelming adiy kapieices RIS VHak e b8y t he
cell or tissue. Tamé tyrosi ne hﬁsph%é%l ation of 1G-1R or of another
proteins) maysdiARaiRvEP2 T 19 gnds that corprmse amarpinglassl sseuansedf§ t o 25
det er mi ne whgt besEQ IDINGYe4, B 1£ak! 24 & 20t | ' ugh | evel s of
| G- 1R or high enoggh | evel s of qlgc%q ?Q/Ta{ledm?g:weﬁg,gﬂ%E‘lﬁg%ggggg]f'ﬁe case for
i ndi vi déal s a/Idt89eRRET thekisat a3t dBo7 Bsi 80%.r850, A&, €5%, 6% ATYNCRYS of hat

| evel s of | @Gge (3 re top lo sed for treatnent
with acti vaﬁgr@gﬂgﬂgﬁa%@ﬁ%ﬁkcﬁéc!%%‘c’ﬁné% o??r@._o\?lls%gfhgpﬁg l:l’t ﬁelrlab%dﬁioé agents
for increasi2ig In GhothdRembudin®ngtheaticield dcyd mdRcdiben@Atiglovies o hhie present
i nvention r@% acli.so bﬁ u}ae I{é{? vivo to |localize tissues and or gans t hat
express | GFIppdizes underhighly swmeeniserditionstto a pueleigacidisefuente envodingdi es can be
used | ocal i 284 h§Hestfbe@4Bb Iy ok T e of the anti-1G--1R

+ anti bodj es of the resentgﬁﬁm@g%l}a}gﬂivyﬁgiﬁ ctgﬁlégg%ﬂ 1*"hoY acdiﬁeé*ruslfcg an WO
02/ 1 1s3¥be pEM QIR NOS3, B.niuie 20@5 BonThe invemicadiionirstitatd QRtleid he

nmet hod conpr,j; 1hi.stering, ap. apti -1 G- 1R anti body or a

" phar naceut i gg‘?%g%l}ﬁggesﬁﬁg%ﬁg g fk\l/e}?fel‘g} hxbgdgebé’?qeéﬁlgﬂryrﬁ‘%%%at eAndigan toa

di agnosti ¢ mnesticand rselkjubctdnmgisine Mateicitid {QuidPRer Be: GNeEY i Nskeker ni ne
the | ocati oz ﬁ{; ItshgSi | 5- I R-expressing tissues. Imaging analysis I s'well s
known in the c} C orarr3t, and includes, without Iimtation) x-ray analysis,
magneti c resonance i maging (MRlI) or conputed tonography (CE). In another
enbodi ment of the nmethod) a biopsy is obtained fromthe patient to

determ ne whether the tissue of interest expresses |IG-IR rather than
subjecting the patient to inmaging analysis. In a preferred enbodi nent, the
anti-1 G- 1R anti bodies nay be | abeled with a detectable 10 agent that can
be imaged in a patient. For exanple, the antibody may be | abeled with a
contrast agent, such as barium which can be used for x-ray analysis, or a

o, o o " e



|GF-IR activity by admnistering an anti-1G-1R antibody to a patient in

need thereof. 20 Any of the types of antibodi es described herein may be

used t her ly. I'n a preferred enbodi nent, the anti- - i body

is a hurraﬁle)%o:q%e%l c or humani zed antj,body. |n another pr gkﬁi}rshgélwst

enbodi nent, the 1G~-1R is human and t e patient is a human patient.

Al ternati veI y, the patJBent g a manmmal that expresses an | G--IR that

the anti-IGF-1R anti bobyF R4 dag Betesulgienepdingeithgnen tedld yf v gntire heavy

admi ni st er edaﬁcphg’lﬁcﬁanﬁgoaralﬂ%ﬁnc@ﬁm ch the

anti body cross-reacts (i.e !bgaéf&gﬁébgr}l’%r?%r8%;'8ﬁ$sth8rrem¢’ﬁé)§gh monkey)

for veteri napiaiped ﬁ@@@yépuraslhanpradwmhn stEGF-OR ahubtay. digrases Such ani mal

* nodel s may b o eval uat i the therapeutic efficacy of antibodies

of this i nveﬁlé Hﬁﬁé H’E\I g%cé’d'r?élﬁ@laﬂngo[dﬁé“? ®F! i&*"m&“m‘@éﬁﬂeﬁe? 1§-SntHaghraokr- | R

activitysis aQldeke inR®IX mlay bé Gsddd BRABEL dENA ther

"disorders in which_ the pregence Ofshl gh | evelqg“c;sg%f %ﬁ’%@’?ﬁ“g%gﬁ‘ ] ect

suf fering friastiondPERS or fNAsianingeansbasiyreenes. e ooe embodinepeatieed of bei ng

ei ther respons t hoph SIO| of t d r or a factor that
OfA érp#oﬁ tﬁ'lQBuélQ@ aP? ﬁpcu Ipbtab&;ggf(m ﬁéV@“ ;

contributes to a morsenln fﬂhgorder In

V1' O 02/1| sas@(essda@ﬁ/ahamwmjamaoc(rad ddéé’ﬁ&h abb@hpieeéf% Gg a®ybliddad Ba@ctivity
is detrinmental is 1dsorder in which inhibition of |¥2aCtIVItyIS

expected to & Iaivrl‘ 23S fHﬁo%Wﬁr?s‘raé‘ﬁ%ar‘f!ff‘é]g%eéébziléﬁpr@$seﬁ hemati sorder. Such
di sordens meEynhmogMbaRNEaTs, shaT 2sXAERNDROBYE BN Level s of
|G- 1R on the, ceII surface or |ﬁ i ncreased tyrggr?ﬁ{gﬁgﬁﬁlgh%é %%W ation of

| G- 1R i n t 83088 nep-hemrn.g108rmeuse Sarsgenit amnmhbpmmtm:uérhemmgntf tem t he

di sorder. Th&pLHASH b LRI be detected) . for exarrple u5| ng
an anti- | GFh]?R ant?%sogy éh}rcggscnroflt})’g%'% 'gge}ya”FWnéc HrBple Mhich manRssad

anti-|G-1 Re@,tfpbmdyammd dnabadigrl ni stered to a patient who has an

| G-I R-expressing tu A tunor nay be a 10 solid tunor or may be a
non-sol i d tumor, such/a&clEig %Fr‘r‘bﬁ‘@??ﬁ“eIeﬁcoémﬁih@elpﬂréhewyemammfad|arma-nt an
anti-1G% | RI@Btmbﬁduocrwa Be QRSHRST b ti.ent has
| GF- | R-expressi ng t unor t}ﬁat S caﬁ’c@{@%% ? adg% 6 lﬁf)"ﬁ%efﬁﬂogi‘"érﬂi“’ed

enbodi ment , vepeblademain fa hgavarehiiboedyn amngantmm@mminmr@fmwaent who has a

t f th t at | hi ghl f d
emodi nent , PRe ar AT WA neRy PHE' Sutlurfor Shiec b meifei epanesiant o

voI ume or td]gkﬂtelham&ff'enlaﬂtx-\I\GFgRtanﬁtﬁod\thdyB%cohﬂr@ﬂa‘?ltﬂ}ﬁﬂx i the
t hod causes thE | GF-1R. on the tunor to be internal |§legg%ghg%%lrdeferred

errbodl ment ) Mol ulsfnFenieg the yarahlederaain pf a kgt chainor ap adtged; blﬁ’dlﬂgld&nalﬁ 1.1
4.9.2, 2 6thkrebf with t chain. or antigen blndlng
regi on ther (taor?‘ . 20 aqgﬂg%'gﬁjﬁgjraﬁlpﬁﬁ 8@1‘?}\ g%hedn Lgherﬁ“t ac*@ﬂ“’éﬁ‘if’ 3 F’tﬁ@gﬁnﬁ

anti body mathebdH andiVibi chrimrmay teccoavqreedite fitll- Wﬁ@th%&ﬁb(ﬁﬁﬁ%ﬁfg WFIEHrQ pgiately f
evel expression o

hi gh | evel s kKnown .in t t that
| GF-1 can | Eahgh.' %‘ g:exP\rﬁaSt% %’%tv §FLYP eahnshe HT%?@F%Y chaup @Wﬂbafpirlt@éﬁhaerd
enbodi nment , cérfsenaregions, Gespeflivany klfdNatite ‘@ﬂ%é}héﬁt% %Qerﬁtﬂeﬂfl %:H B W th

prost at e ca cer, Pr%“OI’TB. or fibrosarcoma. In an even nore errea 25

enbodi nent , ‘EaP(éC P RORFIa04 [Retan (ChB segtprid(s) wishistthgpvestayland maaw segnadanir mal |y,
or not 250 i K828 lidked&d Qa0 rease in weight or vol une.
In one enbo rrnentEy sai d rrgtgtrl]lgg{m\é actméqs%a re%l%ré&ﬁﬁesggrﬁﬁ‘ﬁtw’wn YEEPr such as
brain, s quaﬁrﬂe@a'e‘equ, theougtiaeacid gxaktmlesencpamg tIREY Heor VAT @fifrs ard @R entdde k.

esophageal t rect al renal , kidney, ovarian,
gynecol ogi ca Rm ]?ﬁ&ﬁi Smﬁ’ géﬁﬁ’?ﬁs byé‘ﬁlg‘lﬁgt? gnligatinggthe éaﬂelﬁécﬂﬂwcw with a
conmpounds oéncbﬂneg |aerIeI]ﬁa1ﬁ)fb @&Q%@éd"&rﬁoﬁc&l@% ﬁQéHOJhéfnms s'? nﬁnt' on

i ncl ude, for @ﬂnlp patients that have been gnhose 8dl ung
- cancer) bonB°¢§ &et?'°1°§‘z§ﬁ’c‘?@mqués chirrcsame medyi e chies et usingmesdic ﬁtj‘ldthe head and

neck, Gutangesuled edchi ut eri ne.cance ovari.an cancer,
rect al V-0 112/ C§S§59ﬁ] %%&%ﬁ éeaélgﬂ?:eéPfE%raﬁ’b gavyend lightanal
*region, st (ﬂmmmam@ﬁglomgérms arzdmoeh,in b{e%&stsegagn@embaggmcgéﬁghgesto nor s

(e.g., uter noma of the fallopian tubes, carcin of the
endonet ri unéj'ggeé'?c m' "'%lf’g'f?{«?"@é‘?"(nsﬁ‘ E¢alNEH R ©f91t51%42vé@191nd\hmlexcar ci nona

of the vul vajd mbhdlgks ¢Hcodifls HRAGR-leratH IS ncer of the 5
smal | intestine, cancer ofgthe endocr | ngyg@ds/%lj;l%h?z?t?a%sax%'gthg%s of the
thyroid, parathyroid or adrenal glands), sarcomas of soft tissues, cancer
of the urethra, cancer of the penis) prostate cancer, chronic or acute

| eukem a, solid tunors of childhood, |ynphocytic |ynphomas, cancer of the
bl adder, cancer of the kidney or ureter (e.g., renal cell carcinonms,
carcinoma of the renal pelvis), or neoplasns of the central 10 nervous
system (e. g., pr| mary CNS Iyrrphoma spi naI aX| S turmrs brai n stem glionmas

o - = o -,



adm nistered nultiple tinmes. The anti body nmay be adm nistered fromthree
tinmes daily to once every six nonths. The adm nistering nay be on a
schedul e gqhdssot hree 15 tines daily, twice daily, once e'rU)é(n/er??se every
two days, once every three days, once;weekly, once every weeks,

every nonth, once every two nonths, once every three nont hs and once every
si x months. ¥gesad frbﬂchyceﬂ‘iﬁ(tobﬁu@ﬂhbﬁhaﬁe%%@rﬂmﬁb@u&@ aRd e anmiﬁ osgl , buccal,
i ntranasal, inhalable, intravenous, 'subcutaneous, 1ntranuscular,
parenteral , PHBodY iReledor topi cal route. The anti body rray be adni ni st er ed
at a site 20 di stant f f th tunor. The ant y also be
admi ni stered conti nuou@?@r\%{%gegé%g‘?ﬁg’ﬁ% epigleg a|dsag Pr%l eaé”a Rini stered

*once, at | easgidnwifales leavy oiaidiéncb@@she AiioReiiseguedte &fSEQlEBtN(ES t4h§ gondi tion
is treat d g@llla d or cured. The antibody generally wl m ni st er ed

for as | 20198 28 1 ARgrthg Ruciicacehmolseelgicdendingrthe varfpbleamegiopodthedighses t he
" tunor or can t or.vo The
ant body i 1o as P et A ol GTSERABANOS; 23, Il Y oo™

conposi ti on BsN@eg8demetd tsgmino ac‘l‘&reeqriemgﬁdcﬁ}i@mblmw d@b,gkslthgemélal ly be
in the range, referably 0.5-5 nor e

preferably |< %Seﬁﬁﬂ?@ Cn%ﬂr{%’g‘eﬁg%horﬁ@f‘bp&o@foéF}’£5169"31°hf01 ‘hfd”g?(@m HoleBer um

concentrat i oanuebdxtemtam,tz body> ney, 301 RS W £03 Byd in the
art. mpl e XV Iy’bel ow. The 30 anti bogyxnaygﬁﬁsjl\l@%m

admi ni sﬁgr eooge,srcapthwaetq i Jequqnge @!FCH%EQtIBT‘thMedwwaS tbaneaeicecidt umor from
occurring. Th Y f N t ha " hi gh
normal " | evel h&ng?yncgﬁxrtgzgiﬁdggta{nhrggﬁgoi"{hleélﬁptpc af'?voe t%e ’]ts%l'h% oﬂ%e a
glzggggsrglosk bi2. Ué’\//@i ¥alel 1&493 ,GdnhBrP. matnlde& and See. Rﬁﬁ@ﬁh £bre@drr§dé eﬁﬂblaﬁﬁnenf) }j/l o)

1 P 511 /1 In r ect) the anti-| | R anti body .may
be co- adni mq'é!ré gl Hmeetcﬂ{fre“f‘hg’r‘%‘ﬁéﬁ?‘i‘ %e@ﬁt@)oféhfdwa@scm ¢ensedssl asti c
drugs or rmISHQIHBNrO 8, #ndnBé hRMdic m@nme%ure ehwﬁﬁ%?{he'cbés’?mht;%@n%fﬁ%rder
such as ancer or.a tunor. In one aspect, the invention re es 10 a nethod
for theltredighbHainggncedes 3’%@)@ PoRpf b amoreprelicged dmbodlmeat themanleid
conprising adpy 6l§ ufd érﬁgdﬁug tt?eaéogstgﬁrgm awa?fttg%heﬁee ﬁg{sn el egtlve amount

of a conpound o e 1 nvention I n- combi F NpqleisAcidgent

sel ected fr enqtteh@ cg’rSdiQ)HbNﬁ)s|2§,tanﬂgh@fﬁucldwﬁcnmﬁioléchmeh@&hxﬁ%)the_@bx‘is@édtC
i nhibitors, alkylati ng} nts, anti mtatabol ites, intercalating agents,

growt h f act PMATHTaS e ’CcaéI‘q segyence of BRRIPNP S5 enzynes, topoi sorrerase
i nhi bitors, biological 5@5}{@9@,% f [

inhibitors, matrix rretnal | opr ot g%dslgx‘éhtnhﬁg?%?@ﬁ %@%Jegp&%?%m%g ‘é’tﬁt cs and
ant i and?‘(bgeﬁ§avylcrl?alz§} af8h @ntrlGF 4R radbatytvo di mnrgen ttuhtbn@d\rimhﬁdbéréﬂi,yorbﬁe

adm ni stere ent dri a or taxol. In
anot her pre? g}r{\ﬂr{eh ]n?ggggbeﬁgﬁf%%ﬁ&&d 8889"%’? %ﬁﬁ%& 2184 ?’?Prélr’%i‘d)bei S

adni ni st er edsokitahigomiationihagiantoarag)se aﬁthﬁtrﬂiah@(;ﬁ&XeS tﬁxﬂ%qgﬁ‘rﬂﬁ%%ﬁlnte r apy,
surgery or other % not herapy., 15 Indet anot her preferred enbodi nent, the

anti body wi Ef"$an 2 {pmy Z%‘ Vith am BekrdR antigenp delgtherembasimenp) e t he
anti - | G- | Rnaditit heidmdsddg h d ot her agent
that is known to inhibit tu%%@b%gﬁ@g?adé‘%{\ ! gfiglidebr%g )66°°ru°'é'g lrl an
anti bod? or demjeAtfronhanon-iransgenis amntaber frem emnmran phint R«ho@amcesran\rEGF

Co- ad t dit | th t t 20

Ccondi nat & or ot TR At MR kolline' ry £ PRy e St PR ahedht

conposi t i onprdnging s¢llsgndyi: isdlited biFrahRr@rthiQey, ﬁ&%dtalﬂﬁ/o?Qﬂtghﬁéﬁ]@sluﬁ |
ca

t her apeut | c ent gnd adnmi ni stering two or nore separate pharnace

conposi ti on§ cf’r'fg] &%F?’?P"Hij‘ot‘h@haww& F@SCF@naﬁNlb@dyn@nﬂpttomobttbter s)
conpri sing t,rhg Hidleld RNMPholhBE Fur al t hough

. co-administration or corrb?nat|Sg°ﬁgﬁth$gggﬁ%ﬁen}g%gﬁya" ﬁf RSt the 25
anti body and additi onble mwlﬁrca@mmptccmgemhﬁban@daﬁimcamstxﬁhﬁfjﬂe)@tresghe same

time as one,ano 0 sses ances in which the anti body
“and addi ti on%b ‘{“Eg‘ﬁ‘é‘?ﬁé’t& ?QBZ}E E‘r@é@aﬁ e?ﬁr‘i’F%P@BWatThﬁlr‘PF'étcé‘ﬁtd ti rres For
i nstance, tmelcanlts imaylylstmy ubtd 1@ BRId0ESIHRRESE ANBSIRY &l Ier alr2 J?mbgrﬂ
.~~hiie the additi onal her apeuti c agent is adm ni st once

Al t er nat i vel§muRqadhesis; BW’eﬁa'?u‘l?}@dadh*i’Qﬁl@taededutmdvdrcnt/ajwms a80 subsequent
to treatnent of the disorder with the additional therapeutic agent.
Simlarly, admnistration of the anti-IG-I1R anti body rmay be adm ni stered
prior to or subsequent to other therapy) such as radi ot herapy,

chenot her apy, photodynam c therapy, surgery or other i mrunotherapy V1 O
U2/ US359G PCT/ USfI 1 /S1113 72 The anti body and one or nore additional

t herapeutic agents (the conbination therapy) may be adm ni stered once)
tvvrce or at Ieast the perlod of tlrre untrl the condltlon |s treated

- . ~ . 1 . - ._‘._,___I



1 Sinastill further enbodinent, the anti-I G~ 1R antibody is | abeled with
a radi ol abel, an immunotoxin or a toxin, or is a fusion protein conprising
a toxic ReRtbMSseIhe anti-1G--1R antibody or anti-1G--IR g@%h@gg%lﬁusion
protein directs the radiol abel, i mmungt oxi n, toxin or toxic peptide to the
| G--1 R-expressing tunor or cancer cell. In a preferred enbodi nent, the

radi ol abel L toxin or toxic.20 peptide is internalized after
the anti-| GF%j {%gﬁfﬁﬁh%ybe!ﬁ%d tlfeonutc% 1 qcfﬂzz‘:“f’%‘:blﬁs R 4R Ak EMB 2gpnhHBakunDr or
cancer cel | . némtraisgerie aniafiReed nuctelCacidinboret G35 h@y@@bgelaquarm%df_e used
therapeutically to induce apoptosis of specific cells in a patient in need

thereof . |n RHR3IZANEBsAIsq asadlescsibrdbelavget ed for apoptosis are cancerous or

* tunor cells. Thus, in r odiment.,. the inventi.on provides a
net hod of i nducing apo%taﬁgﬁhg'rﬁb%géﬁngnﬁﬁg? g?ﬁlﬂﬁa‘é{aﬁ?ret‘?céfkféﬁ? deFY%PP‘@’Ffecti ve

anount of anmanbé udeGras bfobasioi ORI prin@rsdoPadetiBb antibbd)@eshehBAr €8f instaRced

" preferred enbodi nent.,, the %nti body is selected from2.12.1, 2.13.2, 2.14.3,

3.1.1, 4.9. 28 nyfleigagid moleguleprohemayhe used rudigenosts methoigen a risitinacd
ant i gen- bi ndinp@ckIe B8RV HHE HeRf , o the ti-1G-1R
anti body nay be used Ppo nt%r?{ea bﬁgﬁ%daﬂgcrﬁg&@?ﬁsgg[og?égﬁ% Wﬁ?%%%ﬂ?eg‘hse evel s of

| GF- 1 and/ orinfeGrLig.Ro hxplase tesdaic asd sxueroes forusdintheduetipoanabk dumakisate or

di sease. In &8N ' A he nmet hod conprises the step of adm nistering
an anti -1 G:-Eﬁlge[antl g%{é{/gggllgs'afnﬁﬁr%ﬁfé)ﬁmgoﬂggmat SHelgR@sKdgneleculeqde 2/ 0s3s91 >
PCT/ USOL/ 51 1d@oi& | quaidbo| lo@ima@t psifate cpiloaraerdth@sRepubRb et By fgh 1 evels

of | G~-1I ang{. rr 1G-1R I.evelél OL act i vi.tﬁ%. In a preferred enbodi ment, the
noncancer ou 'é}h( K1Y Egiong pLibe heavy apd ligighpips ofihgantibasiyjof preenestadii an

at her oscl er astsmosdMelefed¥m6b S j : e |.s..Qr . dnappropriate
m crovascul ar proliferation, fﬁ%ﬁt glgrb? gr?lc%ﬂ%soeg)goaée %E%pal Ragtaciqo8ﬁggf .

di abet es, edp¥ephiheCIRs.the eye. In a nore preferred enbodi ment, the

anti-1 G- 1R anti body sl ows the progress of the noncancerous pathol ogi cal
state. In appre preferred enbodi ment, the anti-IG--1R antibody stops or
reverses, at least in part, the noncancerous pathol ogical state. In another

aspect, I3 he inventi onTpe owentem pmovigdshedtors conthrsitichehidhc a0ld AR1akt vat i ng
anti -1 GF-1 Ro@wei.b\pdy t ﬁ%ﬂ%ﬁéi tgn%1 in need thereof. In one enbodinent) the
activating antiBddy '8?8’6 O PR cheig pp 8 anfigen-bigdiag portiosttbereef. t o a
patient in maethveh@siedio proviats @R Eorfirstithy RudiQc htgﬁ Eilcs GF e} activity.
In a nore preferred enbodi nent, the activating antibody I's ableto restore
nor mal | GF- MREREN Yat gpcodethe Hahtighain or attigen dindmgputtiorethiereof hEhact i vat i ng
anti body nay AU . patient whp has small stature,
neur opat hy, yrg}agtécr eadglseé%ﬁgﬁﬂeg E:OI Se@onnil%g n(grnu(gg{cqub<:gW8§Fg1;s eodRG ¥ pref er red
embodi n#éht , prdtena atddifadi angbadits, rnibpd yiyghenta dall Brobeemeetoni th one or nore
other factors that ingcrease cell proliferation, prevent apoptosis or

i ncrease | GF- IR acti vi? F*Pr&idhe ‘?“é‘gP‘g‘F% oF Artibed Peitiont of theintventsons DNAsas

| G-- 1, and/ eficodimalyagisesr @il-1k i Y — | R referred
enbodi nent, t hen%rﬁai body is Igggll1 g%}ﬁtgga ggﬁ?rc‘é‘%%%.ok’%’?d%Fe%gﬁf)&?%oég’ a heavy
chai n, |ighfredpRread Bro expresgon-vbitomisnch thatrthe genes heeropefativEignakder apy The

nucl eic acig Y= j.nstant inventign may be administered to a
patient in ngrgg}xﬁtﬁdéﬂrag%}dq%ngﬁg%d&ﬁﬁ?ﬂ@ﬁ S PR S YIMEISIO Y RIQYS BElUds t her 25 in
Vi vo or25ex plasroids,mtravipssed, essneids, a0 EBRNderivBdIepiSdhesagidthiRkeel.es encodi ng
both a heav%/ g}hgi n and .a Iéght chain are admnistered to a patient. In a
more pref er PEIPCSYKBHNS IEgdted MiRa vRstarapeh that tepnsesinsiontlasd senslatdmahiostrel ed such
that they ageuéicedWithintheoscadratvk e i B,cel I's because
these cells are specialized fror proe dg?ﬁ%&%ﬁﬁgg}@%gﬁal“ﬂg?epref erred
enbodi ment , UHseERIcIcNd rapgation ofithe antibodyf gene €ThecaxpRSsibm{&tdregddex vit~o and
- re-transpl a i ient in,need thereof, |In_another enbodi nent,
precur sor B%g%flg Htgergr}l %%iuecce S PIE CRPREN; ‘ﬁ%&&?*@amlbﬁe Vith Shepxpregsion bost us  known
to infeét temluwedITheyptbaly light éagSiene WPihe ahtiNEEIHRES 4aGlodn@agie therapy
“include |ipos | asm ds, or viral vectors, Such "as re%row ruses,

omges, P .
adenovi r us eg‘seéﬂ% ID{Q SFRATALC VRAEPT( 17 prefesg ermoRmans(hpH deneg are ifsedtsd oo at ed
viruses. Af thekarh&é:esztd } 0N - Vivo,. | evel s of . anti body
expressi on may be ﬁﬁnf?gﬁgggggﬂFéﬁPﬁﬁxgxgéﬁg 5“?¥%HPFH§GFW§S?EH patient and
usi ng any i YAFIA A SteAgarid meriods (e.g. hisgation ofcamplementsyaesth@idi sites bith@ pr ef err ed
enbodi ment, the gene therapy nethod conprises the steps of adm nistering an
effective anount of an isolated nucleic acid nol ecul e encodi ng the heavy
chain or the antigen-binding portion thereof of the human anti body or
portion thereof and expressing the nucleic acid nol ecule. In another
enbodi ment, the gene therapy nethod conprises the steps of adm nistering an
effective anount of an isolated nucleic acid nol ecule encoding the |ight

- A~ = o o - Y Y b1



15 nucleic acid nol ecul e encoding the Iight chain or the antigen-binding
portion thereof of the human anti body or portion thereof and expressing the

nucl ei ¢ aglhd,Bis66ul es. The gene therapy method nmay aiso ¢ERRihES (e step
of admi ni stering another anticancer agent, such as taxol, tarmm?en, 5- FU,

adriamycin or CP-3S8,774. In order that this invention may be better

under st ood, witéboklpIgkmaniramndd ask anplr &s biure eb@tigftRhtifno rEB@SoeNRRRLES are for
purposes of illustration only and are not to %e construed as limting the
scope of thePif¥Bhtion in any manner. EXAMPLE |: Generation of Hybridomas

Producing Anti-IG--IR AQBE%%lt M\A‘gbp -eetﬁat.oécnc{)&@ achﬁi@h!;/l@ﬁoWl&e RLERar ed,

sel ected, and assayed as 25 follows: I'nmunization an ma- gen Tation
" Eight to tenChewCloimmiidiMuGE sdqenes; with appropasid rdsnictiapeitéstepgidbred s@r i n

their hind f oL ad\§vai % ei ther the exﬁ racel lul ar donmain of human 1G--IR .
_ (10 pg/ dgse/ﬁ)ﬁ "5’8’), SF Wi FRUCHFS C3E.gagIYonsestrd and eXREESSER 28 defcsibedabangi ch ar e
two transfeclresick ebdtors PESInk Nalall9HBERSSrEdBRe sFite liBn O btk RS iHe iﬁééﬂgm |

menbranes ( | 0 x 106 cel |s/dosé/nouse). This dose was repeate Ive to
seven times G&EN 2agd theysplice ecceptghtitepeaskdipe theddimandUregihay sndal$oatehd usi on, t he
m ce receiveg,efd

Ry s ol

| ymphocyt es transemiptiomuennzeadionioceurwenaive dh@ehosbinbl diBedAORBRAIEIR ddmgel oma
P3- X63- Ag8. 653. Celt | ine and were subjected to HAT selection as previously

describéd (GEPPPE KhorefmRpant £XPIcE oS OER 38 encods asignal petideythata panel . of
hybri domas afhdjlissedsrseéretich & fdhe hrﬁib%gﬁéﬂaﬁri FroRURI: LGRK: ?rln[%)g? oh &% 58}% €

recovered. 5 Seven hybridomas producing nonocl onal "an es specific for
| GF- | R wer e 88y ee¢lagedripio theyedierrsudht thetthesignalgeptidba's ligkeatiedramclid tHe 2. 13. 2,

2.14.3, 3.1.1. 2 1.1, Hybridomes.2. 12.1, 2.13.2, 2.14.3,
3.1.1, 4.9, 231’3331te?l@@.séf\%’éragt’%cfgf“%‘&%“?' %F ﬁ@”%r?ﬁ?ﬁ"i%?f“ﬁﬁé Culture
Col | ecti on (IANG@pglob0BOsighit pemtideior ¥ hdterdBsusus vighsl peMARAE.8 28 sighfl pePidd- 2209,

on Decenper 12, 2000 with the foll ow ng deposit nunbers: Hybridoma Deposit
No. 2.12°1 PPOR 3385 Immpsoglonin pseigl).15 2 14. 3 PTA-2790 3.1.1 PTA-2791 4.9. 2

PTA-2789 4.17.3 PTA- 2193dENMR -: i nat i i nity._Constant
(1cd of Full 20 Hunanlliﬁ?i -|G|9}t %le\t/’gﬂ%%lg‘ﬁma i Sgé’gﬁif"%;y%%éﬁﬂsv@n >

per formed af'eFiarstof thesiayentios cafry pgulafare seqaatdeb tidit esntioy tiewxpegopbaseaon
resonance usji | Acor.e 3000 i.nstr.ynent, follow ng the manufacturer's
prot ocol s. %&rj{g?oo@gl%aﬁ @ﬁe 02 QP%CSPW?IQY’H@Fiaeprﬁﬁ‘é}?g’ééﬁosﬁF%‘ﬁé‘i’H‘-t}l‘"\%ﬁs

i mobi | i zed thn thenizsizans dreatprssion @R Sin@hdink ehelefe06:Sof (ERRARRNSON Chi p was
t hen us%? to caﬁture the aptil GF-1R anti bodres of the présent” i nvention.

Di fferent cORTHEATTIRIYSIFRERSoR $hish &etqraesahe ghaiee efghahost ol 1odR-trarsfvened,
injected on thdiRvaRNERHERIM o@!ib?'oltg@%le%eﬁ,détagp%%egir r%ﬁ)ﬂ%@ts% N kinetics of the

interactions between the anti-| G- ant1 bodies a Extr'8tel 1 ul ar
domai n of | GRMWRelgarhestst eyprsstionTingludmavieal wienenewvhdt direechigh Iebelgbpbal fit

sof tvar e pr v R s MR e el Sierces oempErpabedr srignreradghrn

from retroviral LTRs, cytomegalovirus (CMV) (such as the CMV

25 promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40 promoter/enhancer),
adenovirus, (e.g., the adenovirus major late promoter (AdMLP)), polyoma and strong
mammalian promoters such as native immunoglobulin and actin promoters. For
further description of viral regulatory elements, and sequences thereof, see e. g., US.
Pat. No. 5,168,062 by Stinski, U.S. Pat. No. 4,510,245 by Bell et al. and U.S. Pat. No.

30 4,968,615 by Schaffner et al.

In addition to the antibody chain genes and regulatory sequences, the

recombinant expression vectors of the invention may carry additional sequences, such

as sequences that regulate replication of the vector in host cells (e.g., origins of



Protocol 1 Bl Acore nmeasurenents were performed essentially as described by

Fagerstamet al. "Detection of antigen-antibody interactions by surface
pl asmon rgeqRARESs Applications to epitope nmapping. " J. o) 3:
208-214. ( 1990). Table I lists affinjty nmeasurenents fo'rv%g/ﬁ}rgglg’eﬁpative

anti-1 G~ 1R anti bodies of the present invention: Table I Mnocl onal

Anti bodyK. d (dpicaion) aebieldctaB rodkeieatLTak eldRabhd madkeX énec?aa!igz .23.5 X
10-~'1.53 x 1Q-2. 14 36'4é¥10'"'3'1'11'15 x 10" y4. 9. 26. 84 x 1024, 27 x
10- 4. 17. 31. 355efignPEhast ¢glsgtovhigh thevecrprhagibaest introdurat ywes.d.diScRstes t hat

the anti bodi g5 [ B804 ¢ e Wt h the inyention possess high
affinities and st rong bl?\%ﬁ%% %@%{%@2 %’W e eiﬁ@rg SPRMPSr SRR N of

"I GF-1R EXAMPEEElEthble Ararkdp gelye comdliratesidtahsehtolaird dsoguchas GET8 | yig or
Phos~hor yl at | Oﬁl of |1G=-1 Rh Ve Eerfor med ELI SA exgerl_rrents inorder to _
_deternm nd vhBEhaFexde op & hadiellGetp adndrtng Hectorihas beaniipodused Bxbleaed o bl ock

| GF- | - medi at egkca®ld MadkkOskned | s R4 - J | ion of IG--1R
was detected by i ncreaslggdk regcelgggﬁ's%#i{ggg{sﬁqu{agﬁg{i%&%g{lgg%gxgérbeh@orrﬁsﬁﬂ on.

ELI SA Pl at e BHedrsiaellpwitnahasrsante delEtioBAmplifitation) phdthe fiedgemddmGr 1800 pl

bl ocki ng bufsfegmg,ﬁ (3% bovi ne serum al bumin [BSA] in Tris-buffered saline
[TBS]) to each wel’l of a ReactiBind Protein G coated 96-well plates
(Pierce) and incubated the plates with WO 02/ Cs3~9G PCT/ USO1/ ~1113 77
shaki ng for 8@-Hybndas: HostiCebyatemesiodt ure. W dil uted rabbit pan-specific
SC- 713 aht i -d@ecdidiamtthbodyudiGaPkaeifr uz) in bl ocking buffer to a .
concentration of 5 pg(kgﬂ and .added 100 pl diluted antibody to each well. W
i ncubated the plates ‘fcﬁl%??é‘gf"ﬁ cplss csoding thy haavyshain o YbAtizenper at ure. W

t hen washed Hilnpp@ties tHeteo€ ahd/bEBe ﬁl’%ﬁtQhQn‘ﬁ?§@aﬂ?§eB%ﬁncﬁJ§;§o@PStgeﬁ:éof-gy\een 20)

and gently blotted the remaining b er out onto paper ese plates
were not al 139iBE-10E-18rantibedy, prd ¥ectars carnprisingriheseomiciefc dojdmbiculls,epabat i on of

Lysate from - S | aced -l.R-transfected N H 3T3
colls (5x 10/”|r‘°%1ga)cf°iL ?ﬁ%@*’%@?%%&kﬁe TN T &ﬁ”&jf%&%ﬂ FRAdeby
suppl emént edinwkndwi mgthot dori ineodRing$olBusmétide) intd Q¥ohiaRl - Mdkdds gt ed FBS,

and 500 pg/nl,_each of..geneticin, penicillin and streptomycin} in 96-well
U- bot t om pl at B UCRE (i’fﬁ’gfff) PERYS PR NH¢lstides o nrammation cxbls a5g wehikgown io al | ow

the cells t ohedr @lincl\¥e @GaRLAMk Edorf EQG es..and. replaced it
with 100 pl fresh growh media p:aréa\e/\t/rel e E@%@H}ﬁ’é’?ﬂ%‘?%ﬁfﬁﬁﬁ%‘% he

pot enti al ar?PlYPTeG:'mQQiaéﬂ‘F%&Fé@, peoténlase fisiamp sletthapockeion edtapsuleion of
port ormed 1 n oS b MBE R0 BEE Hiette 3ot Bt Mieroivestonot Bie hour .
We stimfl at &NA frdo oedléis Imadditid@h nucleic acid molecules may be introduced into
mammalian cells by viral vectors. Methods of transforming cells are well known in
the art. See, e.g., U.S. Patent Nos. 4,399,216, 4,912,040, 4,740,461, and 4,959,455
(which patents are hereby incorporated herein by reference).
Mammalian cell lines available as hosts for expression are well known
25 in the art and include many immortalized cell lines available from the American Type
Culture Collection (ATCC). These include, inter alia, Chinese hamster ovary (CHO)
cells, NSO, SP2 cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney
cells (COS), human hepatocellular carcinoma cells (e.g., Hep G2), A549 cells, 3T3
cells, and a number of other cell lines. Mammalian host cells include human, mouse,
30 rat, dog, monkey, pig, goat, bovine, horse and hamster cells. Cell lines of particular
preference are selected through determining which cell lines have high expression
levels. Other cell lines that may be used are insect cell lines, such as S cells,

amphibian cells, bacterial cells, plant cells and fungal cells. When recombinant



~1/well of 600 ng/m 1G~1 (prepared in growh nmedia) and incubate the
plates at roomtenperature for 10 mnutes. W then decanted the nedia by

invertin R es and blotting gently onto paper towel t he
adher ent g\(’:v'ie)lr])?g) 3?‘J‘;addi ng 50 p.| of 20,/ ysis buffer (50 nﬂ/?ﬁ%@’%gj,/%gﬁjr& 10

mv EDTA, 150 nM NaCl, 1.5 nMMC Z, 1.6 mM NaV04, 1 % Triton X-100, I %
gl ycerol suppkpresitreckcianettoding|tye ieal pEieinsCantiotilbam R heRoPiRt ease
i nhi bi tor tagJ ﬁ{t h%F{oc Mol ecul ar, Sci ences] per SO ml ) ‘and shaking for 5
m nutes at roéM ¢ GrigenvRinding aerupnthepsof drd intrpdisedh imé mampEdiankbEPES,
pH 7.4, | .6.aM MaVRdbodi& & I ] Lpettin and 25 down.
Ve transferred 100 pl of |y§§£bg“ﬁd0brﬁ%gg %@?Ihg{tocgg%@ a\%'lq?(ygfft"f’ﬁe ELI SA

" capture pl at ufficeptosdionsiodegoessivad  dlzavabaiydn ilncisadad oWrﬁJ}egﬁé@érla@I shaki ng
for two urs_at.roaqm ten@eratur ELISAwith Anti-tyrosine p osphatye

(pTYR) At i bSEr oML thesphivady t“%ﬁéévllfuriiwatugl ByWhieh bietiosigetinere grawms,

" washed the plagaiiesdiddcanibé@edovBRa Htint e WAy on paper
towel s. W& added 100 pl per well pTYeR-SBEEP#PLU%g%ﬁ%%%&%ﬁI% t-‘?‘53/54) di |l uted

in bl ocki ng Puffieaiopmeshadencentration of WO 02/ 0359C PCT/ US01/S1 |13 78

0.2 Itg/mM and incubat e plates wth shaking for.30 mnutes at room

tenperature. W then nggﬁ%g T %eéséo%?%mﬁnégoq%ﬁ/%tj‘Bglr?é{gm{ﬂ”t(ﬂr %ggrl‘f“%‘ﬁf‘Tser and

bl otted on pépesfrooviedns prodéctitet lltiiaes dinbdicABarebd tdies SRRNENYS4 KatA body by
of TMB peroxi dase substrate solution (Kirkegaard &

ddi 1 .00 | J
ﬁer'rS? _ and F#&E‘ﬁé\f‘i\gﬁﬁc’{}f’iwp«s‘%é‘m Eﬂbtaﬁ’é“et%‘hé@ﬁ%enééW@FWYé@WM&at ely.
2-10 m nut esgysie i$h 0RRREN bPFros A 1‘3Lgﬁ%ﬁ?b@%ﬁ%}o&@ﬁ%&?g&%oﬂﬂﬂI ng 100 pl

per well of TMB stop solution (Kir en Shodk t he
pl ates for 106haE8sHHemas disessadtianhereatrpae in comicatidnheitls BlnopéarPasend Nos.

titated t bl e | Fi. 4 sh th
focul ts o hEATEREU AR, B0 (33530 Mo FlicpRer b Aerli B ol oo of (e

i nvention. T¥80Besadts of this experinment denonstrate the ability of the
ant i bodi gs of this inventjon to block | G--1-nediated activation of IG--IR
as showd’by i ncreased If Bd&pydhataaubndiasiesnressed byidiféerpmisel lioesdran i on.

he ant] bodl e B faelsn Bl Rl el R AHBA Rt DR b iBa o~

the antibodies of this invention. noclona

(p. g/ n) 2. 12antibodizoencodedty the badeit 4cidOn@2BdesPrd i RAeiEANVRIBriiNg the
Ant i body- rred%r%tng% .ﬁl ocki ng of .I%F- | /1 G=-1R Binding \\ perforned %LI SA
experinents 10 gqaaaeFTUSPET PRy idss herqiy atspaptod thepstans anveation. regeedlesiwént i on t o
i nhi bit | GF-the giyasdygioh®f tHelamtibodigs. @ cel | - based assay. W pl at ed

| G-I R-transfected NTH 3T3 cells (Sx 104/ m) in 100 pl of DMEM high 20

gl ucose ,pedi a_suppl epented with L-glutamne (0.29 ng/m), 10%
heat -i n4ct i v&t"@fﬁggﬁﬁ'ﬁ d SO0 pg/m each of geneticin, penicillin and

streptonycin in 96- welthelh@htioAhRb Pﬁo‘%ﬁ}es%ns%@ﬁ@nbﬁ'—ﬁ%@ﬁ?xﬁnﬁﬂecom&%%ﬁ at

37C, S% COz overnight to allow cells to attach. W then decante medi a
from the pl RELrANC Peghtiaadd maleopies of hednyention tehmapte asedes pwwaute For

uppl enent od SrrheL o PRSI ApBRESH R R ey mmdudovaisa o fivee "Wo.
U2/ US3S91  PGFIbiodilil fi6itld, s8¢l & milk, blood or urine, of goats, cows, horses, pigs, rats, mice,
25 rabbits, hamsters or other mammals. See, e.g., U.S. Patent Nos. 5,827,690, 5,756,687,
5,750,172, and 5,741,957. As described above, non-human transgenic animals that
comprise human immunoglobulin loci can be produced by immunizing with IGF-IR
or a portion thereof.
In another embodiment, non-human transgenic animals are produced
30 by introducing one or more nucleic acid molecules of the invention inte the animal by
standard transgenic techniques. See Hogan, supra. The transgenic cells used for
making the transgenic animal can be embryonic stem cells or somatic cells. The

transgenic non-human organisms can be chimeric, nonchimeric heterozygotes, and



. T . to the
BSA and 500 Itg/m each of geneticin, penicillin and streptonycin)
desired final concentration and added ~O pl per well. All sanples were
per f or med,,| )}0%'- }i cate. We then incubated the plates at %ég;/d‘l%ﬁ{/ﬂtﬁgﬁ
m nut es.d\)@(%l [u’?éd [~ZSI]-1G-1 to a,concentration of 1 ~CiY I'sassay
medi a and added 50 ~I per well of the plate. As a S control for background

rach oact i vi ! srondRmare Ao e)odck Bed. oled Hockh BN, SARRSALNANCDCGL A0R00/ M
W incubated the plates for 10 m nutes at , _ )

AR gy ot g Tl gy S
pllates Tor 1 reniis B HaEinid s adhicaladnioach” Galord i ersndr e 2000 e

' sanpl es to a Pident Tiah@ichRMfiat Fechﬂr&o@ﬂ%ﬁaﬁé-ﬂo@%@%&@?\%ﬁdﬂ%@?&&X and

read the signal on a Wallac Mcro-Beta counte _ i'gure 3 show
the results (§1‘99t9P1iB‘@Qﬁﬁﬁfﬁ@ﬂlmp@lrﬂlgnmenmmhnmbmeeor@prsﬁsem)a{awe

i i Ja - i ' i s experinent denonstrated that anti bodi es
of the i mventy EncbABURAL S el e i P RSeg Tohvy Shat s ot el s 12
over expr essi igereGF1i RpreTatadenibotinddan a8d @fabenidiRal kbipage A kBrdd

.13.20.18 pg/m4.9.20.1 Itg/ M EXAMPLE V: Epit~e Mapping Studies
IF—)lg</|mng23 dgm)ngi"cﬁ%fg gﬂ'T"Pﬁi?c %é“%‘?ﬂa‘%ﬁ‘éf%éﬂggm ﬁbﬂlﬂjig@rzl?d)wefggéo totzlﬁﬁé-}?gq R,
¢ q . . udi ¢ |
hventi on Ve Fooued R e AN OksRER Bl 1° 2015

2.14.3, End 2omprseyeleisadidenolendescanneding e choBl fdansbadyrspeli hiiﬁﬁglsicuﬁi'hes to
et er mi the:ant i ies of, this i.nvention, bind the sane or
giegt? |r rrPc'? esr{]g&tgﬁa*hagﬁf@el %?lglo) AT }éqmweg(?ﬁﬁﬁ’dt‘/hg héﬁ?ti‘éégﬂ{lﬂ“aﬁaocﬂ%ﬁnm n
(ECD) of | GFmaRb¢ made Bl Zhyarasgeafsmimili m:aprez&ed%%m%tﬁﬁ@ﬂ&-hlﬂngﬁaﬁp' e

1. We bound_a fjrst antibo of the invention to this sensorchip-bound.
| GF- I R undera@%hraéet TG féﬁng\%ﬂ?,m, 89Rks, C¥HA Onkersasr ddie nhehatiah traysgefic

ubsequent s bR Qi - ' iOuSTRSt e with the
Subsequent sauAm R nell s BRI IOy STRANS, Wkl
| GF- I R 1¥hi sandeiheibgdidy Buidbl ed us to assign the antibodies of this
invention to different binding groups. We performed this experinment with
anti bodi es ZPA%e%isﬁm;&b%rieg- 14.3, and 4.9.2. W observed that 2.13.2 and
4.9.2 conpete for the sane site on the

The invention provides a method for producing an anti-IGF-IR

antibody or antigen-binding portion thereof comprising the steps of synthesizing a
library of human antibodies on phage, screening the library with a IGF-IR or a portion

20 thereof, isolating phage that bind IGF-IR, and obtaining the antibody from the phage.
One method to prepare the library of antibodies comprises the steps of immunizing a
non-human host animal comprising a human immunoglobulin locus with IGF-IR or
an antigenic portion thereof to create an immune response, extracting cells from the
host animal the cells that are responsible for production of antibodies; isolating RNA

25 from the extracted cells, reverse transcribing the RNA to produce cDNA, amplifying
the cDNA using a primer, and inserting the cDNA into phage display vector such that
antibodies are expressed on the phage. Recombinant anti-IGF-IR antibodies of the
invention may be obtained in this way.

Recombinant anti-IGF-IR human antibodies of the invention i'n

30 addition to the anti-IGF-IR antibodies disclosed herein can be isolated by screening of
a recombinant combinatorial antibody library, preferably a scFv phage display library,
prepared using human VL and VH cDNAs prepared from mRNA derived from human

lymphocytes. Methodologies for preparing and screening such libraries are known in



5 extracellular domain of 1G-1R The other antibodies, 2.12.1 and 2. [4.3,
bind to sites on |G—-IR that are different from both each other and from

the site ;2.13.2 and 4.9.2. EXAWPLE VI: Species vity of
the Anti b‘ggl es’ o% the Invention In orger to determne th%gg@éﬁzqtlb

crossreactivity of the antibodies of 10 the invention, we perforned several
experiments lh@@hud‘hng; arcmmnmprcmd:lmawmaaﬂ)idlmsf gdnaady% Mb@ﬁg_i;ng 1mr§}§él§l ng of

| G-I - nduce? e F] pho ]y atjon and FACS analysis ger orm
i munopr eci plt&t ﬁ%ﬁ g’r“qfﬁ@ﬂ?‘é na %edhﬁg%l{"éﬂ Q?é(lslyétef‘hc@ﬂ}EK/F‘ﬁiljh HYOose medi a
suppl ement edamwi thhshatgkéﬂe@fﬂ@?\#’()prége Hﬂf)ml)m 1038 tzl@m'onafﬁegéyg efl,FBS, and

500 pg/m each of genetl cin, penicrllin and streptonycin’to &GRf 1 uence
“in T25 fI askathenmpethedsrang dergdnts GGt pdn bisfusad iragenkiaboly arof sctdeainignvebédyon i n

Hank' s buffe ol utiqgn,(HBS concentration of 1

pg/m . m?:u@afﬁofaf’ge 5@63‘39‘&) 5%%13 %\P {" égﬁo?aﬁ(aéﬁ ¢l HcBbat or and
then sti mJI amﬂzcmmn N@|W6) 99/ 18819, Boerat allﬁéTrmérTéanBRNolﬂk/@bﬁvgbﬁl at room
t enperature. ysed the 20 cel I's in R PA buffer (Harlow and Lare, supr a)

and i m*runopr‘é’d’i"ﬁr @c‘é{ &4 T RyblipgioniNeh VQO@Q/Q@Wbédarkbe@ﬁlfalcPCSCPubl&aaum| -1G- 1R

anti body ( Saggay i 4C. W
pell eted the %)ea(?;%ﬁ] &rﬁﬂf@ég(&i‘ﬁ%ﬁ@% vl\hC?tﬁ ngﬁéqio(ggég%ﬁg&ic&%eén 20)
and t hen boidleRCT Reblizatiers No n\WAD930 1 (44 cGndrard uflf BCT PaBhiciioh ng. $20 ~3MVE. 25

The sanphes des baove. were n.anal yzed by Western bl ot.
Ve I oaded 12751 oar sBhe SR TP B TPaRBIo8K SR Tio pr Adm e BPaKiNmgel s run

V\Ath 1 X I\/ES\xhuj‘oﬂeHytéri‘d@‘viﬁX-f 81)85; GRbSctWRr(98N R cRhcelhRV 79I 24 hour or at 200V

for apprOX| Qﬁgfg}{e 30 minutes. W the transferred the gel t'o a nenbrane in

NovexT"" "HLﬁ*PbrNW'FWW/é%g%%‘I Guiffiheret @)lvélﬁﬁB)gﬁMB@J 100mA or for
1-1.5 h : | d
bl ocﬁedogisr%f)’%gf’éﬁgg?ﬁ’t“&% A E R B SRR sl BT Y 2"

cont ai ni ng Nater BEA6R4-HE8;lram oChle (11992) PfGo. Natl. \MeaddBiedIS A8913GHs-B B! ot ti ng
ant i body SC7 i mmunoprecipitated G-I R WO

t det ect
02/ (15353 Fﬁ@gg éf%)gg‘g/ Tte(‘ig’ll’ﬂ °gg'§9pé}7 3nktts Heeeepkegm e (18P HNuent i bodi es
of the i nvemcndmes a4 133cHbay Arﬁd Farai-el al. §1d9¥) Broc 3@&17 A:Z% qulﬂi‘bga\ e on cells

froma vari ety of ani mal s. found t hat "anti bo 2 and
4.9.2 were 381’878-39%4-nd human but not cani ne, gw nea pig, rabbit or

| GF-I R Further, thes ble ind 5 and Rhesus

|GF-1R both derived ﬁ%ﬁ'\tﬂkﬁpﬁg e%% ﬁ/sgl aﬁcﬁ“"ﬂ%"l“gﬁ‘i’fﬁ he

mar moset, Wwithtthé éesaemewurmﬂsdcmmkﬂmn aﬂ’th@@B—IR&Hﬁldeﬁ@'fd%sdn'Bgd H&Eﬁ i{hat the
Ant i body- nmedi at ed Bl ocki n GFIIIGFIR

b f
B tn::h ﬁgﬁo.eﬁ i'léﬁ“ “dﬂﬁ hed) %gﬁ‘léP:ilgavf@“ﬁéﬂgbmaﬁgseeuﬂﬂcmmwm8ar biding t he
anti bodi es attivity@owardaGFLIRN &R %9\9%&@: ﬁng&%gmo% QesW?k;édd nonkeys, we

also tested their ability to block Ing in cell's derived
from t hese &logesibera %nl?é%ﬂépuwatmrdﬂ@cw@éw@&ﬂh DhiEAtibodi liblatiepssed nedi a

suppl enent e d heat -i nactj vated FBS, and SO0 pg/m each
of geneti ci ﬂm%exﬂ?tl&o %:Hh?‘ég%}rgﬁg lgp&%smeqaae WSEISRRGd As deseribed imy T25

flasks. We Muéhffadyledalaﬁcarﬂubb&dl‘xénoio w@9nm\1@m MGt TESl, Q2L hout
and stinujated the cells with EIBF ‘at 100 ng/m for

10 i nies soPESH %én%ér andpathing atal. @PPMMBanN - T3 i sdf cel s and
hg\gpfgregc;gﬂgggaﬁg@}aﬁgseﬁ péeéérgfl%?rﬁg e\/@%?esrdﬁq‘b}"%] ana Sg:t}geoag‘i %gZ(lzfl gZd above
usi ng HRP- PY54 ant i bo@ycetivitidburnan VL and VH segments are selected, "mix and

match” experiments, in which different nairs of the initially selected VL and VH

segments are screened for IGF-IR binding, are performed to select preferred VL/VH

30 pair combinations. Additionally, to further improve the quality of the antibody, the
VL and VH segments of the preferred VL/VH pair(s) can be randomly mutated,
preferably within the CDR3 region of VH and/or VL, in a process analogous to the in

vivo somatic mutation process responsible for affinity maturation of antibodies during



20 phosphoryl ated tyrosine in the activated |G--1R W observed t hat

anti bodies of this invention, in particular 2.13.2 and 4.9.2 could bl ock
IG:-I-ind?;Q)e(QQ phorylatlon of IG-1R in both COS7 and s. The
| CSO for the ob%g‘rsved i nhibition was {. 02 ~g/m and 0. OOSBF’N;:?}#{?”?clq

and Rhesus IGF-IR respectively. 25 Determ nation of Cross-species Aff| n|ty
of Anti bodi esnafbrat inembneresponsd THE iponiorime, FAGSBRR g0l ne the
affinity of thegantl hodi es of the inventi o%for “2!@ %ﬁéf&ghﬁgﬁ% ﬁb | mal s,
parti cul ar | yAPHEYBEY Rard YL resirwsysineddHh Plb@ldrsatbmmbmemery tnclufb‘aH@DRBI quot s
of human andorrmp@gmceésh &1l ‘LJQ@PQ{?]E;E%E&QMW d" & i ncreasi ng

concentrations of biotinyl at i a’faﬁ O BYEWES on or

"wWith a bioti dyhafoedmmbd:qudkbydwhtecehmmi'rp@tmbmu i ﬂme(r&gulﬂhntw an%QMctg Abgeni x)
then incubated the sanples for 30 utes on ice

as a negative c
with st egt avi" 8?‘%\5‘5 r?f‘ﬁ&f%&“@@% Mchaandont mudationsghave heamriettoduced #it®
© 02/ CS3s9( ~ RedAVESHE/ o2 341 i anal zed t he
hi st ograns of fl uorescengleaﬁlgr{?elﬁ%l @geS? ngbﬁbw &érasel@%ép‘? f@fﬂmt S)
usi ng Cel Q.P?s‘f’scsf@f’@d/\ﬁ)remdm te&GEURat ed bi ndi ng (Kd) for each anti body from
graphs of nean fl uor esggnce intensit ﬁr sus nt| bo&ﬁdconcent ration. In
most experiments, we feasur8dCBiHE HY i a‘b‘ﬂ’l‘? FréatiARdR avthody ofdhe s and

ei ther rhes usvannorﬁ:ﬁrlmrmieﬁgﬂuﬁarﬁ hxﬁﬁﬂﬁoglwuqchﬁsp%l llb?ary%cfé%'ﬁ& %Ac%g O
depl eti (51 of . t ti bo%g by neasuri ng bi ndi ng over a range o Hg
PiE

f.th
concent Fat i dhsS ?Wgﬁé?"? YFae be FreovaTed Bomrike @)‘ﬁ@lély Pkapea(sal \fgins theghtgst t he
ability of ég@ﬁdrbé)(ihg%&ﬁonre@ﬁnb BM@PH 9&5109@%&61‘5%%&%3&5 %an'éIWQFPNl’?‘aXZ) to

bi nd human, rhesus and 10 cynonol ogous cel SEIV i mal
bi ndi ng (1 Cicharue, if q@gm thmuclaidaccdedah bk ifineteer trasipeltediX ARl @ | GF- |

Recept or | (0] erfor 0 xperinments essentially as
descri bed a\t%@t\r/tgog#fa%? i em PSR & efcﬁ‘ %E‘HP | ﬁeéPreE%F‘fmblabfél ed 1GF-1.

At this poi htmamentiboiy sdlatdde)y%re@ﬁh 8f 4 BorfbinRb QG}FB'PEF&H ai ni ng
50% ne., W\ thenggqﬂal yzed the sanpl eg by vvestnerﬂ bl ot aggﬁﬁfé cg)gnl escri bed

above i ExHIfFANEDRAY islgnsg igineairecombinansiesprgssion teoton apdintmpeaidfine al GF- | R

ant i body S%Iﬁa@,agugg%ﬁsyl{] Y ehs of | GF-1 R and HRPPY54 anti body to
nonitor the |levels of phosphorylate tyr05| ne in the activated |GFIR 20 As

observed previously (Exanple | I ), we observed bl ockage of |G--1Iinduced
phosphoryl affash Wch"@: IR following the treatnment of cells with an anti body
of this invention (Fi her) we observed that this bl ockage of
| GF-1-i nduced phosphor ﬂh'cfaetr@ necglgf;t}]? 315?38%3 %V“%WW%‘@E‘? Bfephanssm bhe | GF- I R
in these cewhgh tlﬁaéassef an amFl@: Mantilﬁﬁyhﬁyh}é\éwhtghwl% seidratd ¥ educed 16
hours after stlmEEhtlon W th | G--1 1 n the presence of an antlbody of the

i nventi“on. e\/ﬁ"fﬁ“tlorEfaf’%‘EF§ 35td malscylp engogingadl of Vidhie isotareshisingn on

| GF- 1 R i n vineho¥eweeksswi nale Y &ih of the antibodies of the
invention on IG~1I1t as dESC$I f %a‘q‘%egi‘ge@ﬁ%ﬁ%e ex. nr‘r’p'l‘?eC \'Agul d occur in

vivo. W i ntfgeeyes ensediag Ch CHtQﬂ/ nT ke mictede anid mbd:hcmlg eheodinbV L 9h&w sret hods

(V. A Poll Lt.1on.of elder wt h _factor
recept or - ag‘(sl:)g%lg%?% eltyyl}%%gcli n&ep}b (l)esl%ﬁ%? Jiaes C(?rfnf‘ggi%%ggr E&HEfraBfas with

IClri:- 2t5ﬁ 774: dlﬁfylmatmlass o6 fmmengddbatin inttiécict iTHis by 6d 4dhiRd uﬁﬂ%ggyg&ro cffects
yggn ¢ nuc?exd acxd] molzcx?] a(t: gclamans)és a CIho?"rCH ghga:!-n Zggesﬁged above. F
or
example, an anti-IGF-IR antibody that was originally IgM may be class switched to
an IgG. Further, the class switching may be used to convert one IgG subclass to
another, e.g., from IgG1 to IgG2. A preferred method for producing an antibody of
the invention comprising a desired isotypes comprises the steps of isolating a nucleic
30 acid encoding the heavy chain of an anti-IGF-IR antibody and a nucleic acid encoding
the light chain of an anti-IGF-IR antibody, obtaining the vanable region of the heavy

chain, ligating the variable region of the heavy chain with the constant domain of a



WO U2/ 11 S3591 PCT/ USUI /s1113 83 Briefly, we injected | G-I R-transfected
Nl H 3T3 cells (Sx 106) subcutaneously into 34 week-old athymc (nulr:u)
mce wt - Bo8s0@f Matrigel preparation. W then injecte ] i an
anti body o tﬂe \l)nventi on intraperitojeal |y after establi gﬁg’c}%ﬁ}/wéhh
approximately 400 nmmB8) tunors formed. After 24 hours, we extracted the
tunors) hono %ni ze;)d. t{}eggdgnd éi,etern‘i ned the level of IG-IR To determ ne
| GF- 1 R | evel S0 N Uthgdasiied Splype. $xpisssingoily light driwaed ey gatdddeayy a fi nal
concent r at i orhgh ipgLal, aaMe,1RAE théQQ:'-@?FI f tle; Bi nd Coat
anti-rabbit (GAR) coated plate (Pi ercl:e : %ﬁﬁg@g\é@kﬂeﬁgﬁﬁgreﬁ%ﬁ@& at room
tenperature for 1 hour with shaking and then washed the plates five 10
“tinmes with ! val t hen wei ghed tunor sanples that had been
prepared as described gho i.zed th jn lysis buffer 1 mJ 00
ng). Ve diluted 12.5 pl ey ARE R ATROE Mokt ‘Téy'?s#egcrb%?@@ Rty ferfee
" vol une of5 | 0@nibodmidrivalivesluding scliriquzaai iwethodoknayide-one bF omimkeskiié
i ncubat ed th%heoi tes at roomtenperature with shaking for 1-2 hours and
t hen washed the plates five times with Wash buffer. W 15 then added 100 ul
HRP- PY54 or biotinylated anti-1G-1R antibody in Blocking buffer to each
wel | and i ncubaisatdedldnsibanest enperature with shaking for 30 mnutes. W then
washed the plates five ti mea. w th wash buffer and devel oped the plates. W
devel oped the plates pfdBaddizFyspedaReypipsenpsetion ithdiurpo aplibasly t he TVB
m crowel | subsidraion, ihefe A€AdvaRages:b BRABANE 9L wth the -
addi tion 100,@Q10. 9 M 20 HZS(ﬁ. %ies tﬁer_] qﬂgntt?{ogggghg{hﬁg&%%gnal by shaki ng
for 10 si¥condBmgnreBenisiyulhisgarOmassnmplishied tesagmadxtemssing tachhiqzadt 0 t ot al
protein. W . t rebed with anti-1 G-I R anfi hody by adding 100
p.l of st r'ep%1 gﬁlﬁlgrld?ﬁgﬂ{ﬁghg'lsﬁléf’geﬁ&luﬂuﬁluSB‘I%iaﬁﬁrQBUFtFé‘Prat”SS'e d’ﬂﬁ |1, incubating

at room t enpepmtdiated thiat usRS4itibedibOsr 2A0bodi B HreH ofHed sPBRE c&PHE hinEdas
descri bed for HRP-PY54. 25 We observed that intraperitoneal injection of an

anti body of PHPMAYEEE Heing fechrjguesivell knopy iptheprt Sgad.ga Winger andBatrised i n

i nhi bi tion OfkhGhs! i A : > of [ hot IR
phosphot yr osi"r11e g)ggg@ﬁ?fﬁ Iz‘ﬁl(elg%l)@-alaj@&gﬁgiﬁ' ?6’?2%("%@?7 %’ﬁ%noo elpp'ﬁl gure
6). |In ddditi&h(1992)~Fhglapebadly o mierest maydercagmeeredby fFeomBinad3NAOt yr 0Si ne

(phosphoryl . - CFLqur ) v t. wi shingto pe pound 30 by any
t heory, thea% g@’r@%gld ét\g/ttg‘egH%ﬁH?Gc—Hﬂ@g%t}EWo‘fm%‘g‘k ﬁ'ép?ﬁa@e gé‘“ﬁ%ﬁ%‘kt o the
decreased | ed@hain ofithlthdFedriRspyndingihaniaheqtieHse @4 R0 b7/62t9tBAN V6 IPkidnbe

anti body or &‘ggég‘ﬁgg@i §t§8 a conbi nati on of decreased |levels of 1G-IR

protein and 3890209 70h SHIRIPT AT 14t 0otnd HE71,W85). R4 hat i s
present due bQfdle@ekibi& LM AEFOR Yibhd 9. ..

PCT/ usu1/311§13 8~ (e.0. f“?f“c?ﬁ*"‘é? | G- |'§’%’a>g€a;ﬁﬁ?§r“}rg§’r‘%,gé Fﬁ?‘?sl‘ﬁ‘i‘ﬂf‘%f‘ﬁ on was
responsitfe teHi HeHedsid3 dfingsrdontaogyanidrjrelos faméworgdomat) witHthese dat a
denonstrate t he antibodies of, .the invention. ar ble to target the
IGF-IR irr v%‘;\;%ts‘?%?g%{‘g “H‘r?&ﬁ“’a”ﬁﬁ‘f"o%ifg’"i“&‘%% a‘ﬁ@“@ﬁ?ﬁ%‘ﬂf ‘F%hww 0. EXAMPLE
I X: Growt h |ethirhiteilipht ¢hbld or both & Bedvghmb RghéHaintumors Ve tested whet her
anti-1 G~ 1R anti bodies of the invention would function to inhibit tunor

growt h. W ipduced t rs as described above (Exanple VII1) and when
established,%ﬁ’l’ ﬂ’ég?’ﬁfmrs formed (i.e. 250 nmmB, within 6-9 days), we

treated the mce W th Ia aBbtR&H ehboBindit, The SRSEC Aid %}iéct}fég,yve@%ré d?&%rht%Be” toneal
WO

10 injection. W neasured tunor size by Vernier callpers across
di amet ers eveslly Menibe yseddy make muated angic KiF - T entibodiese Thes amipoties nfag beul a
(length x [w j : i Geran, et al.,
"Protocol s %g&g}:i?%éh%idﬁghﬂgﬁggnﬁ‘ﬁzgg{gf:tagﬁ%aggﬁﬁg}aﬁgglﬁ%g?msp%o%ﬁﬁ? Bindiggi nst

ani mal t unorproparty ofttieeantibbay. dtpr eedmsly, st rRO%GLION BAN 6 Mald BIEHeR mor&EPthe
+ 3:1-104. 15\A(l)é)|_tl§n we performed this agal ysi.s with an anti body of the
i nventi on, dfﬁiﬁnsttﬂé’fcr%?sgi’rn‘{ff’@aier‘ & Kwehthevintibedydes KdaiR.20 irreasewione
i nhi bi ted t heecBa@ Y, 6fto lafer 1Re bihamg ke &GyN TG 64, ‘T%ﬁfﬁé&& i[a‘éﬂp.r S
" (Figure_7, left panel). Furthernore, in conbination studies wth a single
dose of 39. 5 difsried muagengsisase wiel-koowpin bd add Seamgi Simbreokod abraueéd t hat
adm ni strati Si e 2.13..2 enhanced the 2 ffecti veness of
adri anyci n, Ig&ﬁg‘g\ﬁﬁa%’ﬁwgi thg?Bgeffeq{egﬁg}]b%g’r"&%"ﬁ?Lﬂ%ﬁ%ns@%?%aaﬁ 2BAMGRe
adrianmycin with an anti body of the invention, 2.13.2, denonstrated a growh
delay of 7 days versus treatnment with the anti body or adrianycin al one
(Figure 7, right panel). EXAMPLE X: Rel ationship of Antibody Levels to
| GF- I R Downre~ul ati on Tunors were induced in nude mce as described in
Exanple VIII. The 25 mice were then treated with 125 ~g of 2.13.2 by
intraperitoneal injuction, as described in Exanple VIII. Tunors were
extracted and I G~-1 R | evel s were neasured by ELI SA as described in Exanple

o ~ I " o o N AN N = e



WO 02/ 0S3~9l'i PCT/ USO1/s1113 85 EXAMPLE XI: G owth Inhibition of

3T3/i G- IR Tunors with Miultple Dosing of Antibody in Conmbination with
Adri amyciwah were induced in nude mce as described | e, 1 X

M ce vvithﬂ/gsdtégg{‘;?(éhed subcut aneous tugpors of approxi mat el SEE%%%MW
treated on days 1, 8, 15 and 22 with various amounts of 2.13.2 anti body
(i.p.) or 7.5 no/ kg adrianycin (i.v.), either as single agents or in
conbi nat i on, 24 r@fé‘g@r‘h%éﬁkﬂoﬁvfﬁﬁ aphangeKcorpged © gralimens atvaeiable pegiorsbze in

relation to i , t S _over ti,ne he experiment denonstrates
that treat m%{?%}%tﬁg%% 0|%-§I @ig%rﬁr%lﬁftﬁfeﬁr&jﬁmapd;g}?“bHE%%‘??@W“%‘%%H Afay's
i nhibits tumaradeet dn amiowkdid sesiiue BRANRGGSWNNH bBERINGE Sfm e Iﬁ‘ﬁégnﬁﬁfgfom h

t
" in conmbination with adrianmycin, a known tunor inhibitor. E)%A
Growt h | nhi bit 3 ti'a5ie regipyer §RRgrgiorafpreofithe anti-Kef:BR antibediesdd 2, ce as

descri bed in lye 3l X; i r Lis . cut aneous tunors of
. i bed i 2&8.@@.1280%1.%9%, wivh J.anoe Gshapl, enlht?oghxgyrg, (\)l;l\rﬁlet% m\lei?i Oﬂs

slightly less than were freated on days
amount s of 2mugitipnaipeinzdeyt 4n ampind acid rébiduie ! kokribSvnad bk ahaigled crpated to €i t her
as single aggt %mqlrini.n conq)i nation described in Exapple I X, Figure 10

shows the tunsreco 2% g VAUTOly regiPm s TEEION WRASE AP ARHSCQUEFERS t i ne.

Control, ant piesdhyedinGEe) @NO3dDi ABYSI10, & 931 ANE TR, 296PPP S WRbE: t €r m nat ed
at day 5, when the tunor size exceecfed 2000 mB.  The expéri ment
deronst r at es™PEE 261 ssquaRsstis presentedrin $EQ 1D BOSE R Judt 7.56dY, 13 16,017hi hiatli on

w th adnipanyg 1% i ' ; [ [, QU | |ar rs when nultiple
doses are gi vejr?. %H%ﬁé@(ﬁ%&% gl\?vt%hagﬁﬁ?%ﬁ?‘iqgénmec?far%lu%?egjgwpe P ™Tunor s
Turors wer e ¢ftHefedevorkmegiensti & ensiod esayrbchediciin a Baarpbs: fefiompgept that
Col o 205 cel T 222 re d.. .Col a 5 cells are human
col orectal - aé éﬁ%@a&gﬁmﬁ%mﬁ%ﬁeé.e }Hlfééﬁ\?/if the %Etlégrmao%b%ﬁt @8eMNQ tunors
of appr oxi Me0G0Y56R5pBESheAFBbMRFE24, DEGS, BerelM hbbr¥éraicdhs r@i?%‘ﬂg%slngnez' 13.2

e (5-FU, i.v

antibody (i.p.) or with 100 ng/ kg 5-fluorodeoxyuridin .), either
as single ag%ﬁtf%d”BFmi therg &ayi beone Jhree g5 fiveBeint mudtions Edamphaere thién té gure 11

shows the t t htéBorsNA & ] t vari treat pent.s over tine. The
oxperi ot - o iuAforts A il tlonha el Brk'RE1o8 4P o< BERR G0, i von
once i nhi bi tmadetamitertbé oureciagenicianofthe avtibodg) o \WedviddeelteToP¥dviRe: & a 30
si ngl e agent 0andveltrelht nccfs t he ffecfi veness of 5-FU, a known tunor

i nhi bi tor. NMOCENFEN B0 ARG Bglepuloms te altrssuchrprertiesastcemplsmaghys 1, 8,
15 and 22 wifolatibROMgatidnd Bag bé naBe v eadiV8f B A4S e R on - conbi nati on
thereof .  VI' O (12/ 113596 PCT/ US(I1hi11a St B Sﬁéﬁgé;fﬁgl’s%%%s‘?ﬂte t unor

size in rel #omHn g thesariable rggions ingesinglnmstatedeantibodye . Alldmeatvelyer i ment
Soven dags. iy e Rt bl iR 0Pl ekl B eudpr Ve RaR T g ¢ e
ef f ect i veneghe ofnsBnrdémain in a single mutated antibody.
In one embodiment, there are no greater than ten amino acid changes
in either the VH or VL regions of the mutated anti-IGF-IR antibody compared to the
anti-IGF-IR antibody prior to mutation. In a more preferred embodiment, there is no
25 more than five amino acid changes in either the VH or VL regions of the mutated
anti-IGF-IR antibody, more preferably no more than three amino acid changes. In
another embodiment, there are no more than fifteen amino acid changes in the

constant domains, more preferably, no more than ten amino acid changes, even more

preferably, no more than five amino acid changes.

30  Modified Antibodies
In another embodiment, a fusion antibody or immunoadhesin may be
made which comprises all or a portion of an anti-IGF-IR antibody linked to another

polypeptide. In a preferred embodiment, only the variable regions of the anti-IGF-IR



5 EXAMPLE XIV: G owth Inhibition of Breast Cancer Cell Tunors Nude m ce as

described i n Exanple VII1 were inplanted with bi odegradabl e estrogen

pellets (& 7-~3-estradiol/pellet, 60 day rel ease;

Resear ch o ﬁﬁﬁgéa) After 48 hours,tunors were |nducedIP|Elri:mr$t’6}lf§’]\{?3

essentially as described in Exanple | X except that MCF-7 cells (ATCC

HTB-22) 10 were used. MCF-7 cells are estrogen-dependent hunan breast

car ci nonma Celéullt&)odMaQ&eInVMeﬁlfb m%tpatyghﬁhﬁd Iﬁﬁ@&ﬂéﬁﬁ@i@ﬁéd EsaBBdifcat, t@IWOXI mat el y

250 mmB were treated with 50 u 13.2 antib ry .) on days , 4, 7) 10,

13, 16, 19 aflemaip O(fGB@RW')IGBTIRvﬁnEIPPCB’ 25 linkpddg at aﬁmolxnepfjdg vdnedag ¥l 2, 3)
4, 5 (ql dx5) (of0) I as

* descri bed ind@glh%? %5&1 %I:lﬁ'quré]ﬂg%ﬂ}s%e fihkqd Ir}g atsgpn%n;a sﬁﬁﬁp &@éﬁ%&ﬁsée t‘l"yson to

the various tithahd'Bit olopeptidt imBmarlife uewn&hnmam{ fRIMopgbmaine sar Madract

treatment with an anti-1G=-1R ant| bod itself inhibits hunan breast
‘cancer cél| YiBWOR anpBeY tadorhasardibedy %lﬁé@géI;érIn%wl@é Pe{isedgpbosingent,
enhances t he,gf I i when
Gvan 1 ConbEniiT doléflieSehaplicd A8 ne LKA BY £ RikerSAAERL OVEPUIOYL I

descri bed 20domminecat mtwawme&nmnﬁhm(e@t Iﬁ:db\m nndia;&ﬂglw(?hhﬁn\ﬁambodms)arm unt s

cssent P al 1y She SBLLRKSE pvaRinhet Inkeds i m e uoRb Rt Dichsieh e | n
rel ation to Lheoudid Qs td ERERRELDoRYEHtidel 198 I@Pﬁ}{eé&lﬁ?ésbﬂg@&ll geimpstrates
that a single treatnment wth an"anti-1G~- 1R anti body by itself inhibits

human brl@ast Tbapclepemeile Imagrbevat therapﬂiltle ppeniceshahe twm,@:owmefa@ssoroﬁhQS
adri amycin, g}g (gm)r i nhi @r. I\/hce I}&K\g ng establ i sheag rs from
MCF-7 cell's Ef‘sg“ LEPIUE 'R eaft PENOSHG O&F e e T FhEmithah I\Ig 2.13.2
antibody (i . Baslly@isudfded, shch 8s hdBeradigh geroRidai. tIA aadlhbﬁckﬁgba@@moalets@mx' fen
pellet (25 rrg/ pell et, free base, 60 day rel ease, | nnovat i ve Research of

ei

America), peteated i whgh éwag@rmlgrebﬁfmglﬁ-Ch@mnhmdl@mare Sokekteene a@nthfyr as

described in Th Xi f I nt ed 1 after
Cre ey T SaTRachutlffone iyl BRI FBBBH! Gl po RGBS B S, © 210

the varigus bm@pémmatcﬁalﬁv(ﬁnf@mdmantmmzr@x@@bisﬁmﬁc giefbods! r at es that
treatment with an WO 02/1153s91 PCT/ US| 11/51113 87 anti-]1 G- 1R anti body
admi ni stered once ever yO§&gisrp dugle chaimpnibodyHsekin thy ¥Hs and Xhc@eodrdwt h by

itself and e f f

i bi tor . XL S BERITAR B anbBEPfap i Aol HD kbR Tingey

Tunor s Tunor 8. g\oeneodlmgjuheeﬂhmmadfdmbqueﬁcemgasﬁem (SEQIANOdé8); sudhabatithe Exanpl e
| X except thgﬁ%MB}J%cel | s (ATCC CRL 15 5%%Were used. A431 cell s are human
epi dernmoi d ¢ SEQICNEES (CAR PE BXRIFSSDILACONEERPYS SRgle-clip ArosipaBih Yed
subcut a%OUSVtLUz[Har@HQ@ 1&%95&%8 B?Ilfae'ﬂ’exﬁﬁé)hﬂm (VRIS tBR@ted. (@9883@6%11@@ 8, 15,

22 and 10 29 wth 5 .2"antibody (i.p.) or were treated once daily
for 27 days @#2: hzlezﬁgiusgm@@alslﬁw%y&rogl Neth /sedl Sqi. USA085)§87éf5tSBé,r as single

agents or in le |X

dgscri bed inr\%ﬁ‘[’?{? at’&?%ﬁg@ﬁﬁ g‘?ggs# i%fgxaﬁ% ﬁ%%}%?haé?a’g anﬁﬁégr
Research 57: nﬂy%s&lé,ﬁ%oﬁ@%%mgle 0er £idV1L BQlsBO Ay R6ht DY tw 6 VeI SRACEL afel gure 16
shows the tunor size in relation to the various treatments over 15 time.

The exper i nenseddenpmiytalent.dEmonsthan ey Heand Wik ef¢ used.ant i - | G- I R ant i body

25 In another embodiment, other modified antibodies may be prepared
using anti-IGF-IR-encoding nucleic acid molecules. For instance, "Kappa bodies" (Il
et al., Protein Eng 10: 949-57 (1997)), "Minibodies" (Martin et al., EMBO J 13: 5303-
9 (1994)), "Diabodies" (Holliger et al., PNAS USA 90: 6444-6448 (1993)), or
"Janusins" (Traunecker et al.,, EMBO J 10: 3655-3659 (1991) and Traunecker et al.

30  "Janusin: new molecular design for bispecific reagents” Int J Cancer Suppl 7:51-52
(1992)) may be prepared using standard molecular biological techniques following the

teachings of the specification.



enhances the effectiveness of CP-358,774, a known EG--R tyrosine kinase
inhibitor, for inhibiting the growth of a human epi dernoid carci noma tunor.
EXAMPLE Xyblo2/05¥38¢ macoki netics of Anti-1G- 1R Antibodies | L V0= '
eval uate the pharnacoki netics of the gnti-1G-I1R anti bodi ggT/Yjé%IQD(:IE/-%OWDI gus
nonkeys were injected intravenously with 3, 30 or 100 ng/kg of 2.13.2
antibody in an acetate buffer. Serum was collected fromthe nonkeys at
various time points anth 2Ather spect FRImerRiq asichjsnepific antibagigsear be gerteratedronkeey's
wer e det er mi peghithc AiB6ay Ady 8L mde i & L&Y Jo1quantitat e
functional serum anti bo_dy); I ey/e% S %ﬁe é)g{tbrdg%sgé?& g'rlﬂ %Pr%‘fvé\)rl\g?g’?'?iseftr%rran

| G- 1R (| G- fiflsrnt maibodiest brsprefeatdbmyodim2be, BRICIORY o fvhs chinierid ahttbod- vel |

" plates. Monk er i | tween 1:100 apd . 1:15,000) was added to the

assay pl at es&'}s/né‘?rfsﬁg?ﬁ é&@ﬁ%@%ﬁ%ﬂ%@@%? bieht ghaip opReavy ehatgel 8 the
_ standar dScur aei-EGRITR amtﬁmp,admmﬁ@fraﬁ@@@lﬂktrie%_aﬁs 4r8 QN T A YA rhark G- | R
anti body would bind to |G~-1-sR After washing the plates, a Ia%el ed

anti - human | GEERE MHbadichaln amers preferredembydimen, tha € DRsflthe ehimenmder

condi tions ifhtiphi [ - ang j d bind to the
anti-1GF-1R anﬁe%%gcilrﬁml% ﬁ%ngfé}%g:sﬁw\/\%h% ﬁ%‘na%\%aljseg@gy%mghg}\’/tecllh%lﬂga,gtha?nd a
control st antkayycloan vEareandi-1GFBRaantibedy. €Blsd améwdrk regionh hay Bifpdthiahather t he
anmount of a%ifﬁil GE-1 R anti bo?i eeé. Fi g.ure 367 shows the concentration WO
112/ 053591 B €14 ™3y, 2 preogreg gmbpdinept bs humagized, i kerastivelynthe The

experi ne0t deamasdrk aé@snstrhat be isn Badther!Huhfin @btk dyg_anti -1 GF-1R anti body is
4.6 to 7.7 days and has a volune distribution of "74-105 nmL/kg. Further, the
experi nent denonst r at e bispegifia indibegdieantbs egherated srae binds egecdipally iod@E- i n t he
nonkey, whi [WaTall : i = - nti body has saturated any
avail abl e | &h-tw%’qgﬁﬁh?e%ﬁ&@g;dgé’%na froa %%@C?J, g‘@%ﬁ“fﬁﬁgﬁ"ﬁ%“ f 3Rt bpdug or %

ng/ kg. EXAVRIoEaKy| The bi@enificraatibaily cinbe pryuadd thivugh FeEmbRaAnhelbady and

Adri amycin c[})p(})gpr.@;ll tes |1G-1Rin vivg 10 .Turr?fgs were i nduced in nude m ce
as descri bed'?1®! ﬁ%‘l"bq"FS(.or ey Be Rhysiraly copjpgaleigeethere Jn additers asingit s of
appr oxi ot elchathQ@ti dOBfathikg BofcQFanY i V9! Rad B | ~g 2.13.2
anti body (i.p.) ormvt\}%,t h 7.5 gng/ kg adrr%egvn%é;ﬁ?]@%ﬁ%i%E@Haﬁégrt&gsb@ngl e
agents or i riPeoheAllvde 16 [R a5d theanothenmglecule ESaeipbispdcific anBibodies sndkt er

adm ni strati r re extracted.as described in Exanpl e

VI, and 1§g gcgg[fgflhgﬁ%ﬁe%ﬁ@hg St{'#gp et‘t;]?%oy\?m&( 58’{%“%,1%0%‘8]“&&%@ f‘i) sodi um

dodecyl phosptéi)esepelgy Fangdr anildenmgalo! Megotis 91208 £Q094)Y BBWR dand western

bl ot anal ysi;s using the anti-I| G-I F%?nti body SC- 713 (Santa uz). Figure 18

shows t he ar%ﬁﬂ?’sw‘%]a' & cpnneRtion yith (Hbtqe€ § nltaweckeiet alnintal Sapédrr st t hr ee

| anes 010 eaqhupane! 31-53 (1988, MRk Prdesrea &sboichthi ARL bQB@LXﬁ@WﬂS@( biaBs Rane! ),
ddl e 20" panel’) armd

inanimals treated with adrianycin alone (m n in animals
treated wit HGENR; addy anaikerannl¢calnaxpressed @ivbigh pevebd) canerdr thmorecetleplesent s

| j i0di vl dual i ndividual mce. Th
xper i mont - Gng Ry RS, e bbb b S e, SR RO T o

effect on | BGH-R |l evels and that treatnent with antibody al one shows sone
decrease in IGF-1R | eyel s. %erri ingly, treatnent with adrianycin and
anti body toget her shows?§mbedipeniniheimodified angbedipsdesehedpbpyaase s,

dermonst It | Reepkfialusidiond BY fibe At ARbROEMo Gk ¥r HAWEBRILALS 4G~ ' R
one of the antibodies selected from 2.12.1, 2.13.2, 2.14.3,3.1.1,49.2,4.173 or 6.1.1.
In another embodiment, the modified antibodies are prepared using one or more of the
variable regions or one or more CDR regions whose amino acid sequence is presented
in SEQID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24, or whose nucleic acid

30 sequence is presented in SEQ ID NOS: 1, 3, 5, 7,9, 11, 13, 15,17, 19, 21 or 23.

Derivatized and Labeled Antibodies
An antibody or antibody portion of the invention can be derivatized or

linked to another molecule (e.g., another peptide or protein). In general, the



Al publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or

patent apglg &@gisggl were specifically and individually i ndiP%;I%gHglgI%e

i ncorporated by reference. Al though 3£ the foregoing invention has been
described in some detail by way of illustration and exanple for purposes of
clarity of understanding) it will be readily apparent to those of ordinary

skill in the23hodies of peyfipn gherqofies degyativied guchighatithg KSF-FR bindingris nétat cert ai n

changes and 1&d | ] | L arting fromthe
spi r?t or scg§‘%%@E§92§3%% é@?ﬁ%gp%%' %5?%%@%’8%%@%‘7’8@6&?@1113 8~)
W claim CLANMNMBAY porichsatthe redntiaidremtdndedto iRtioddnberh imsadt @aR@modifiedbody or

“antigen 5 bindin ortion th that specifically binds to insulin-like
SP O\I/v%J h fact oforﬁns gg@’ﬁﬁ‘f’&a“ @P@éﬁ%.anﬁbo‘iﬁéje%ﬂb%aﬁﬁ%f Op&XAMRIf ather eof

accordi ng t Oaﬂlb@ﬂﬁbﬂ-am%%%rﬂoﬁ Bewk %ght'ﬁ)d &nlﬁgmtiowgﬁi%ﬁzg%@%iﬁgfig or

antigen-bi ndi ng portion thereof according to any one
wherei n t he &HPlIBBENYIC fagipn,inoncavialsnessodiaonar oiheasise)dnenppomeretothesel ect ed

fromthe gr OkhBl:?i%fri]’lgrséxﬁlttiieQ%uaI z'iﬁ a%))thgroaen%bg )h(ggquga it Ogll ﬁ%ﬁﬁ{)oiygc%r’atcgﬁn%ﬂy r rabbit

IG—-1R 15 b s to cynonol ogous ofr noset
| GFI Ft; c) i aHetbition agbre, Heyidiong agént) iﬁrahnﬂfeudi@i:aédnt,ta@dﬁoﬁg)hd%inQ% has a
selectivity for. . lG-IR that is at |east 50 tinmes greater anits

sel ecti vi t§ pepnde %ﬁfﬁ"ﬁ“?cgﬁtéﬁfSBFl,ate?gﬂ'@)anflh‘l’ﬁyb?rtagu‘?W“g?‘bwt%aﬁq;hﬁi! V(r)]; f)
causes 11GF- | RoRc 518 PRRREAR SRepidvTh E&E r&Bb oSt di ﬁ'?‘MEetQ _ncubated with a
cel |l expressi rc:g I GZP??R' g) iﬁ;lhi bits Irég-_l(l)?%dggel tyr%)l5| ne

phosphoryl ati on; h) bi Qrepsiyp@of dgRvatRediantibady liCprodiiced by ci@¥sBnkihomwd @ss; and

25 i) has an f I f | GE- | f == 0of 10'i or smaller. 4_ The _
anti%)ody or rgg{eiaaéﬁécg?sn@hnh&(%rg?&pgﬁr?ﬁ%ﬁ&ffn tXB??o?'gi’ﬁcbchi)teg’fsﬁF‘?‘rf‘%, wher ei n
the anti bodyamibogies)t Suitableessifikehriacladd thote that Mo RéterdBItAdIENAthvingthe
anti body or antigen-bindin ortion thereof according to any one of clains
1 or 2, wher FtﬁlcﬁﬁéeaéwfeiQS SParpisd by 8 apmieprials smaee (881 east one property

sel ect edsf r omrhAl6ind8sHRzPREhydrdHY8uinimide ester) or homobifunctional (e.g.,
disuccinimidy! suberate). Such linkers are available from Pierce Chemical Company,
Rockford, Ill.

Another type of derivatized antibody is a labeled antibody. Useful

detection agents with which an antibody or antibody portion of the invention may be

20 derivatized include fluorescent compounds, including fluorescein, fluorescein
isothiocyanate, rhodamine, 5-dimethylamine-1-napthalenesulfonyl chloride,
phycoerythrin, lanthanide phosphors and the like. An antibody may also be labeled
with enzymes that are useful for detection, such as horseradish peroxidase,
B-galactosidase, luciferase, alkaline phosphatase, glucose oxidase and the like. When

25 an antibody is labeled with a detectable enzyme, it is detected by adding additional
reagents that the enzyme uses to produce a reaction product that can be discerned.
For example, when the agent horseradish peroxidase is present, the addition of
hydrogen peroxide and diaminobenzidine leads to a colored reaction product, which is
detectable. An antibody may also be labeled with biotin, and detected through

30 indirect measurement of avidin or streptavidin binding. An antibody may be labeled
with a magnetic agent, such as gadolinium. An antibody may also be labeled with a
predetermined polypeptide epitopes recognized by a secondary reporter (e.g., leucine

zipper pair sequences, binding sites for secondary antibodies, metal binding domains,



WO (12/05359G PCT/USO /51113 90 a) cross-conpetes for bi ndi ng to 1G--1R
with an anti body selected fromthe group consisting of 2. .t , 2.13.2,

2.14. 3, 3wbobioskoed -2 and 4. | 7.3; b) binds to the sane e'%ftfﬂgﬁ /%ng: I R
as an antibody selected fromthe groug consisting of 2.12

2.14.3, 3.1.1, 4.9.2 and 4.17.3; 5 c) binds to the sane antigen as that
bound by the selecte fro rou onsisting of 2.12.1, 2.13.2,
2.14.3, 3. 1.3‘3%%88%9%30%% gdimgh Sb{]ﬁﬂgafﬁéﬁﬁ@ PRS%C@hﬂ?ﬁ%wquauy t he
same 1Cd as kngwnta ﬂao@be@ednﬁ@ts@@hcfmmgc@e group consisting of 2.12.1,
2.13.2) 2.14.3, 3.1. 4.9.2 and 4.17.3; and 10 e) binds to IG-IR with

substantially the saneA@)f“FU ﬂ@F'éRéQ[’Wyalﬂﬂ)Wdﬂ@d;clslwll@bmehiafar(hnhhehﬂ group

| t 1,
g(l’)l'[] ﬂogd;/ngr 05anrlltl:%ll0 é]agll"lj &hﬁé‘?‘ﬁ%@%%%ﬁ % Osfoé%%héi&a%?s ﬁcﬁﬁgt‘}gr%ﬂcﬁ W‘gpos\%er ein

_the anti BodyFaeringarce;] tbnratdlmdalmbfnaybapsedseﬂeta&tlIGGfIRS@dpées&thﬂﬁﬁérk 86 x-rdp 7. The
anti body or ant ort| n. thereof according to any one of clains

e} %%n b| i.n
1-6, wherei n°'s§ éﬁﬁ’f’ dgﬁ%{} q“ﬁ%r urihar, f}}?éﬁ‘élellab?lﬁﬁ‘iﬂetlsse‘[i)ﬂwmpﬁ@fl%ﬁr geen
I G- 1R and | &oxin fF cdrckrolid caMstob nifbrt. GAnd leslcffgla%etsgﬁp Ji?@epﬂ%s ifQuds  The

ant i body or ant| gen-bi ndi ng portion thereof accor one of claims
1-7, wher ei nPWarchoahmitse i ﬂéﬁrfoélﬂwm@e%dlmwdpm@rmdrlcmuohdctshe?}hdfc cNppis, ses a
vari abl e regﬂoqn99@1§ a l:lslh chai n, wherein the sequence of said variable
regi on of said x I'ight cRainn conprises no nore than ten am no acid changes

fromthédanmi no acid seﬁumcmléﬁtmdeﬂdpmagag;erbehbﬂﬁatmsd A3 a cheicer OL2 gene.
25 9. The anti bo%% bglen bi gfﬂlgg fortl on thereof according to claim 8,
wherei n t he 38 Pés P% 1gyleps elyprd (KEQ ﬁi‘i’?et@ﬂgfﬁthbfbﬁﬁw 9838 cahokydraie aci d
sequence sel @6iidrHes®proliPemay 88RseEN nce of
SEQ >D NO 225"e SIEQ | D %9.6 bﬁm ySEQ w@rbw{h%ﬂ %ﬂ&t%g% ?%H{IO 18 and
SEQ I D NO 2ptibedy, 8., émmarﬁamem hal§é€ﬂmrﬁ@mCMW tiyud bib@ingmi no aci d

i nsertions, deletions or substitutions therefrom 10. The anti body or

anti gen- bi nCPHﬁHmQ:@ﬁt‘idaP@oﬁq LERs AGRQdi ng to any one of clainms 1-7, wherein
said antll body or antli gr'%'n“g%%‘ﬁq_p‘m‘r- ion thereof conprises |
€ invention also relates to a pharmaceutical composition for the

treatment of a hyperproliferative disorder in a mammal which comprises a
therapeutically effective amount of a compound of the invention and a
pharmaceutically acceptable carrier. In one embodiment, said pharmaceutical
composition is for the treatment of cancer such as brain, lung, squamous cell, bladder,

20 gastric, pancreatic, breast, head, neck, renal, kidney, ovarian, prostate, colorectal,
esophageal, gynecological or thyroid cancer. In another embodiment, said
pharmaceutical composition relates to non-cancerous hyperproliferative disorders
such as, without limitation, restenosis after angioplasty and psoriasis. In another
embodiment, the invention relates to pharmaceutical compositions for the treatment of

25 amammal that requires activation of IGF-IR, wherein the pharmaceutical
composition comprises a therapeutically effective amount of an activating antibody of
the invention and a pharmaceutically acceptable carrier. Pharmaceutical compositions
comprising activating antibodies may be used to treat animals that lack sufficient IGF-
[ or IGF-11, or may be used to treat osteoporosis, frailty or disorders in which .the

30 mammal secretes too little active growth hormone or is unable to respond to growth
hormone.

The anti-IGF-IR antibodies of the invention can be incorporated into

pharmaceutical compositions suitable for administration to a subject. Typically, the



WO 02/11S3591r PCT/USOL/s1113 ') 1 a variable region of a heavy chain,
wherein the sequence of said variable region conprises no nore than eight

am no aci s fromthe ami no acid sequence encoded b | he VH
DP47, DPBQ,OC%@%@% VIV-4 gene. 5 11..,The antibody or ant ?582/%@. {/ﬁ?dlugg

portion thereof according to claim 10, wherein the variable region of the
heavy chain conprises an am no acid sequence selected fromthe group
consi sti ng ofhahacesti¢ah sompositianeagmpmses apfangkgdy)of ThN@vendion8BQal D NO. 8, SEQ

ID NO 12, I D _NO , 20 and SEQ.I D NO .2 or an amno acid
sequence ha\?llﬁn %& %e%aé%gﬁ%e%gﬁeﬁ P]#\flas?e/r\% ?%ﬁ%’?reffé&qzﬁ”B?\CseuB?a?lyﬁcgqﬁ’g@ﬁ tutions
therefrom |cafrierTiehaes ayodid alirsoBBhts Shépehsidhdhedia, Rk g8 antiBgdt@pdl ase cor di ng
“to any one of clali I-11 that is a) an i munoglobulin G (1gG, an IgM an
| gE, an IgA & %a{%yﬁfsm%méém ebsogption delgiing pents, prd trdismthapprep) an gab |

fragnentg a ah. \ eTog=Taloe chak I.hody, a
' humgni zeg aﬂ‘t’%@g’f)&ﬁ%ﬁ‘?ﬁ@}?ec EZ%P C%gf;ﬁ}%r a %ﬁ‘%%‘é??‘%?kz“%éen‘{%%%@.@f“fg. The
anti body or euetdrgeme bi watien galpro phiosphatdipiffeodd sabing delitrige.t ghyaenyl, dRarmohe of

clainms 1-12, rein the antihody. or portion thereof conprisges an an no
aci d sequenc@\ggge @fe’ POWEH agepm of'%g;’ie'é?ﬂ%fl? B‘r?f‘ﬁc?/sﬁ?’i"a‘ﬁ‘ﬁl;g)er}g&%w?ﬁf Rher ei n
said vari abl iﬂclﬁ&@is@tﬂnﬂcsalgéﬁk,%xt@(dmfp[ef?gﬂgtaﬁ?pé}gﬂémlo%%ﬂ% 84 tnBehiRl, sofbitof

1.9

vari abl e region of the |ight chain of an antibody selected fromthe group
consi sting o sodiym ghlorile|inthe compositian. PRarmageuticaldy geceptabla subptapcesmcly) a

{rom SEQ | b Ky e e Gapin DB It RRE sk Aehe 8 RO e SHIHALEG, P R
18 and SEQ |dgeMN§) préervativesan baffersowhich entmacpihnckel hidfeion gffdctivonasbntheaci d

i nsertions, deletions,.or, substitutions therefrom c) a variable region of
t he heavy chaé’l%ho‘iﬁora?ﬁtlg?ﬂm&é‘b‘if"sel ected from 30 the group consisting of

2.12.1, 2.13.2, 2.14. Fhe3orhpdsitichs df idinderftioh madi beaRd er)iet? of &rhAPTResE €91 ON

of a heavy chain conprising an am no acid sequénce selected from SEQ | D NO
4, SEQ | D Nonclgde, §roxamplediquid, sesEeplidand solid dosage forms, such as liquid

15 solutions (e.g., injectable and infusible solutions), dispersions or suspensions, tablets,
pills, powders, liposomes and suppositories. The preferred form depends on the
intended mode of administration and therapeutic application. Typical preferred
compositions are in the form of injectable or infusible solutions, such as compositions
similar to those used for passive immunization of humans with other antibodies. The

20 preferred mode of administration is parenteral (e.g., intravenous, subcutaneous,
intraperitoneal, intramuscular). In a preferred embodiment, the antibody is
administered by intravenous infusion or injection. In another preferred embodiment,
the antibody is administered by intramuscular or subcutaneous injection.

Therapeutic compositions typically must be sterile and stable under the

25 conditions of manufacture and storage. The composition can be formulated as a
solution, microemutsion, dispersion, liposome, or other ordered structure suitable to
high drug concentration. Sterile injectable solutions can be prepared by incorporating
the anti-IGF-IR antibody in the required amount in an appropriate solvent with one or
a combination of ingredients enumerated above, as required, followed by filtered

30 sterilization. Generally, dispersions are prepared by incorporating the active
compound into a sterile vehicle that contains a basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile

powders for the preparation of sterile injectable solutions, the preferred methods of



WO U2/ US3s9(i PCT/11SU1/~1113 )2 NO: 16, SEQ ID NGO 20 and SEQ I D NO 24)
or an am no acid sequence having 1-10 am no acid insertions, deletions or

substi t ut (@ &k efrom 14. The antibody or antigen- bi ndiP@q RBTEHQD
t her eof accoré’ig"rtlsgﬁto 5 claim 13, whergin the antibody or pOI‘{I on {her eof

conprises all of the amino acid sequences of the CDR regions a variable

region, wherein said variable region is selected fromthe group consisting

of gsel ect ed PFHAAR G e BRYEEAnd digees-dryng tbat\b'@qldife@mfevde?gf tha aotgvet gellgl ght
hai n of an i nsisting of .2.42 1, 2.13.2,

> 14 a a1, TeRgRS R P ahEol ek thel AP RERNEN LI Shp i et "o
conpri si ng arolahemdergef. d'hs pppentt@dsebbx toddtichroamb SE@intindOfor2xaBp@, P NO 6,

NO. 14, SEQ I D 1 18 and SE D NO 22, or. an am no
S St 5 ol e s st o O
therefrom c)n uaevweioablspergi@gia@mbpfzhetlug@ghﬁgf\éal&%&gwrglo%edgﬁsgﬂlgb,?gﬂy sel ect ed

froml S the group consisting of . 1. 2,14, .1, 4.9.2 and
4.17.3; d) a'establptamnosigiopncastbedrowehyyboshby mchidimgrin diermgrosition aw aci d

ence sel 4 1D NO 8, SEQ >D NO 12, SEQ ID
ig?lia, SEQ | %&aé%aﬁ)ﬁgggé%%ng%?arﬂ@,g’%?mﬁlr\\legﬂﬁ RS A %e?%tﬁ‘quence havi ng
1-10 amino acid i nsertTlm*muibdcééseﬁﬂtbﬂﬁreéﬁnt ﬁﬂblﬁﬁdntddh ibﬁa%i,@?@}e@@y g%_ E) hg

i abl egions of the,light .chain t he heavy chain of an antibody

sel coted 11 oMTTReSGPURsEndt iagrof Umuiptor mipy Yesrapeupe applgaiiarsith . 4. 0. 2
and 4.1703. pieferrtd@oderriode dyadsiaRiatidH0is itrapbiitbfRal, subielebi, t he antibody is
25 selected fromthe group consisting of 2.12.1, '2.13.2, 2.14.3, 3.1.1,
4.9.2 and 4. Pramuscpfar, miseveapus 45 oefiisiae o Wil mrecia&ﬁdrhylthim shiblecedrtisanai d
ant i body co [ i B l.h ght chai.n, and rein the am no
acid se)cquen(r:@g s é%’ﬁdé&ﬁﬁeé etoqgﬁlglghr’\&%ﬁagr‘ivélé\%'%'éjﬁ%?nrqm&r‘@og«g'fee ’ ‘HﬂF?‘ﬂﬁ the .
group consi shiang eofoodiding thet dneibediter the pdscnetivense caf bd fumihBRYed &hai n and
the am no acj.d sequence of the.light chain of 2.12.1; b) the amno acid
sequence of i’ﬂ%eﬁ%ﬁﬁ"}?ﬁgﬁeﬁd@ﬁﬂ“?ﬁéaﬁm“ ®ledases-sequence’ of the Iight chai nf

f 2.1318; WO (12/ : LB : ] seqguence o
0 18 (12/ Ca3¢&haif %g lesks Sthd ;&%Vg ég@?wwé;&ega%%ﬁwﬁﬁg

SEQ m NO: 45 and the ami no acid sequence of
carner that will protect the compound against rapid release, such as a controlled

release formulation, including implants, transdermal patches, and microencapsulated
delivery systems. Biodegradable, biocompatible polymers can be used, such as
ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters,

20 and polylactic acid. Many methods for the preparation of such formulations are
patented or generally known to those skilled in the art. See, e. g., Sustained and
Controlled Release Drug Delivery Systems, J. R. Robinson, ed., Marcel Dekker, Inc.,
New York, 1978.

In certain embodiments, the anti-IGF-IR of the invention may be orally

25 administered, for example, with an inert diluent or an assimilable edible carrier. The
compound (and other ingredients, if desired) may also be enclosed in a hard or soft
shell gelatin capsule, compressed into tablets, or incorporated directly into the
subject’s diet. For oral therapeutic administration, the compounds may be incorporated
with excipients and used in the form of ingestible tablets, buccal tablets, troches,

30 capsules, elixirs, suspensions, syfups, wafers, and the like. To administer a compound
of the invention by other than parenteral administration, it may be necessary to coat

the compound with, or co-administer the compound with, a material to prevent its

inactivation.



d) the am no acid sequence of SEQ )D NO 49 and the amino acid sequence of
SEQ ID NGO 51. 5 17. The anti body according to claim1, wherein said

ant i body sgfM no acid sequence conprising the am no I ces of
t he CDRs @ q'éﬂf%: odies 2.12.1 or 2.1%42, or CDRs of that gg#&ggﬁé}qﬁgw ng no

nore than 5 conservative amino acid changes. 10 18. A phar maceuti cal
conmposi tion conprising the antibody or portion thereof according to any one
of claims 1-17 and a %{\'ﬂplﬂﬁ'@é@m acave yorapwwps ednl ascctringagporated intd e

phar maceuti c I it lon.according to claim 18, further 15 conprising an
ant i neopl ast%ép%gﬁg?rébt &ee?%bne%r{q?oéﬁrg?'g%ﬂpiap?gﬁg} H&FVIFONS e ocess for

meki ng an andofdramiyatédwaith bidicksco@miniterbRwith QAP b ﬁnbf&gadﬁf!ﬂi%pz‘ﬁlttﬁé}gpéafié a)
“immuni zing a non-human manmmal with an i mmunogen conprising 20 1 G- 1R

wher ei n t he 38ERITalUCh & 2eipamtherapeuls pgeak on ARfircaPkasticAsERtRF@N @Bt tYm® cel | s of
t he ani mal ; i ' Sk ; r lng said B
cells, g?, ce%%ntl' iﬁﬁrleés%taigggi’ %e%ﬁ!t L(ZI‘; fggrglgﬂn%toaﬁgﬂ? ?‘%ﬁ%’ fo@ﬁlg&@gﬁﬁ/&h ne that
produces antdobdmingsterechwithloneidr morel a@fitioRal tRSambutic agednts: i Thgsd mmelrodhéidd ne ':1 hat
expresses ant.i,bodi.es that hind to |Gk-1 R and e) isq]atin nt | bodi es t hat
bi I?\d to IG:-W'&Ofu?!:‘)?ﬁ“f‘%oé” 8@!%10&6?&@} k’?’f."“}&ﬁ“ﬁr%eéﬁ étge’d’“ﬁé‘?q[‘esl t?‘f’f IRH2AE Pr oduces
t he anti bodymeegedwithTg:tére oRBMoldRes) HRirQE!l GlrddcB®eckptbs or IGHQ) WBFAvinihe

PCT/ USOL/ s1113 9-t 22. The cell line according to claim 20 that produces an

anti body selRERIEE FHBEAPIATHC g Clecprrihasenchtc agents, ai-imop agat pntisenst: 3, ;
3.1.1, 9. 2 : STaee) i i @nmno acid.
sequencgg tﬁoéxgg@*cfeoéaa%ga%@tnfgftﬁggb@fdﬁﬁg%ﬂ%ig:ﬁﬁng%g?}batrt g’s%égz‘g?&? | ocati on of
an | GF- | RexpressiongsofubdolGH-IR andiobpecdr more nkamichhgeaothat dhitwr IGH-Ng t he
steps of a) inje tinarﬁ%.h? ant.i.body according to anry one}gt)f claims 1-17 into
t he subject PFHMC %‘f%ﬁg Xt i HETE KB I B2 ¢4 @R kK@ subject by 10

| ocal i zi ng. Whekackinaretidaisn iampRANDSh odihaSURALAY i EERIFEOST 0N 11

re

part (b) with that of a nornmal reference subject or ‘standard, and
antibody may be formulated with a factor that increases cell proliferation or prevents

15 apoptosis. Such factors include growth factors such as IGF-I, and/or analogues of
IGF-I that activate IGF-IR. Such combination therapies may require lower dosages of
the anti-IGF-IR antibody as well as the co-administered agents, thus avoiding possible
toxicities or complications associated with the various monotherapies. In one
embodiment, the antibody and one or more additional therapeutic agent.

20 The pharmaceutical compositions of the invention may include a
“therapeutically effective amount" or a "prophylactically effective amount" of an
antibody or antibody portion of the invention. A "therapeutically effective amount"
refers to an amount effective, at dosages and for periods of time necessary, to achieve
the desired therapeutic result. A therapeutically effective amount of the antibody or

25  antibody portion may vary according to factors such as the disease state, age, sex, and
weight of the individual, and the ability of the antibody or antibody portion to elicit a
desired response in the individual. A therapeutically effective amount is also one in
which any toxic or detrimental effects of the antibody or antibody portion are
outweighed by the therapeutically beneficial effects. A "prophylactically efféctive

30 amount" refers to an amount effective, at dosages and for periods of time necessary, to
achieve the desired prophylactic result. Typically, since a prophylactic dose is used in
subjects prior to or at an earlier stage of disease, the prophylactically effective amount

will be less than the therapeutically effective amount.



d) diagnosing the presence or location of the tunmor. 15 24. A nethod of
treating cancer in a human with an anti body or antigen-bindi ng portion

t her eof that fically binds to IG--1R, conprising the f
adm ni ste nogzﬁ)?%% he human an anount f the anti body effeg?ﬁ@oﬁ%npr eat

said cancer. 25. A nethod of treating a patient in need thereof with the
antibody or 20 antigen-binding portion thereof according to any one of
clainms 1-17) conpri si Ngosapereginegns ofayddridjuset e progide ohe dpeinpat desired an
effective anpunt of the an e nmet hqod_accordin to elther of

clains 24 or™2% ik haetlher@B%’FlozPWQgY]ﬁ‘émsﬁew“B? LaRFAIMPS 2isihgledplus

anti - neopl asihgbe adthinistéded Sevefdl tividAHRI Mo LldmimiseRAENEhARSHE T C agent .
- 27. An isolated nucleic acid nol ecule that "‘conprises a nucleic acid

sequence t hadose HEyPPareporianally-redpeedar inpneasgdas inilinaledby perexigoncieshefithof or a

i ght chain n on t her.eof of .an according to
ang one gf 38&&?&&%%&?@&}%&) %‘nﬁﬁg%lﬁ% USEPELY ‘0%&‘%*?*1?% gﬂ‘?@%ég 28. The
i sol at ed nucdosiprisangiacorrbliieioh mea@@abﬁhpﬂgngme@nabwy&?ld onber mbfe t he nucleic
acid nol ecul e corrglathses a nucleic acid sequence selected fromthe group

consi sting cfdditipnaliherapqubic agerds 'aabéaat?éml@teérfewngigoamult@éfs@osgﬁnét ®DR r egi on

t
‘;][ 021 5291 A ?&&al%b%t?ﬁ;o%@% f?ﬂlidl%@ Xregt%}a?g&ﬁgosﬁcﬁg‘lﬁ E'@ﬁa %@ngfg I}(leeauleﬂge

encodi ng t heeaswfé?élmrat@glaodnsmffcvm‘mytdeOMavlyosagaumt mhntabeasaimerdmdy

sel ectedifro C |st| 14.3,. 3.1.1, 4.9.2
and 4. I?O %gk)% p%&%ﬁ%yecf?% Ferd E&'uq Sc“é“%‘a’ a?ﬁéf?rﬁge BATBIA d sequence
of the heavysubjeatsmo be trede: adilihlL@lﬁ&obﬂaﬂﬂigﬂgpﬂé@étéﬂnﬁﬂedtcgﬂﬁggzodf:@gnfege agtlgogyz

Zﬁl}legﬁ ig gr Ogjl}pggﬁ‘g@?%ﬁ@g‘gﬁ’ldoé’éﬁ (rjpft?é‘%eélrlfgﬁép?\’glcéffe¢téla§%5°®‘ﬁ@mﬂ’ thequence
from required pharmaceutical carrier. The specification for the dosage unit forms of the
invention are dictated by and directly dependent on (a) the unique characteristics of

15 the active compound and the particular therapeutic or prophylactic effect to be
achieved, and (b) the limitations inherent in the art of compounding such an active
compound for the treatment of sensitivity in individuals. A particularly useful
formulation is 5 mg/ml anti-IGF-IR antibody in a buffer of 20mM sodium citrate, pH
5.5, 140mM NaCl, and 0.2mg/ml polysorbate 80.

20 An exemplary, non-limiting range for a therapeutically or
prophylactically effective amount of an antibody or antibody portion of the invention
is 0.1-100 mg/kg, more preferably 0.5-50 mg/kg, more preferably 1-20 mg/kg, and
even more preferably 1-10 mg/kg. It is to be noted that dosage values may vary with
the type and severity of the condition to be alleviated. It is to be further understood

25 that for any particular subject, specific dosage regimens should be adjusted over time
according to the individual need and the professional judgment of the person
administering or supervising the administration of the compositions, and that dosage
ranges set forth herein are exemplary only and are not intended to limit the scope or
practice of the claimed composition. In one embodiment, the therapeutically or

30 prophylactically effective amount of an antibody or antigen-binding portion thereof is
administered along with one or more additional therapeutic agents.

In another aspect, the invention relates to administration of an anti-

IGF-IR antibody for the treatment of cancer in a dose of less than 300 mg per month.



the Iight chain of the antibody selected fromthe group consisting of
2.12.1, 2.13.2, 15 2.14.3,3.1.1,4.9.2and4.17.3; e) a nucleic acid sequence

encodi ng e CDR sequences fromthe heavy chain of E R /ilt? 3dy
sel ected ?@ﬁﬁ%@%ﬁggroup consisting of.2.12. 1, 2.13.2, 2.1&.2, Ef?_ﬁ, 4.9.2

and 4.17.3; f) a nucleic acid sequence encoding the anmno acid sequence of
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compound of the invention in combination with an amount of a chemotherapeutic
agent, wherein the amounts of the compound, salt, solvate, or prodrug, and of the
15 chemotherapeutic agent are together effective in inhibiting abnormal cell growth.
Many chemotherapeutic agents are presently known in the art. In one embodiment,
the chemotherapeutic agents is selected from the group consisting of mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor
mhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, anti-survival
20 agents, biological response modifiers, anti-hormones, e.g. anti-androgens, and anti-
angiogenesis agents.
Anti-angiogenesis agents, such as MMP-2 (matrix-metalloproteinase
2) inhibitors, MMP-9 (matrix-metalloproteinase 9) inhibitors, and COX-II
(cyclooxygenase II) inhibitors, can be used in conjunction with a compound of the
25 invention. Examples of useful COX-II inhibitors include CELEBREX™ (alecoxib),
valdecoxib, and rofecoxib. Examples of useful matrix metalloproteinase inhibitors
are described in WO 96/33172 (published October 24, 1996), WO 96/27583
(published March 7, 1996), European Patent Application No. 97304971.1 (filed July
8, 1997), European Patent Application No. 99308617.2 (filed October 29, 1999), WO
30 98/07697 (published February 26, 1998), WO 98/03516 (published January 29, 1998),
WO 98/34918 (published August 13, 1998), WO 98/34915 (published August 13,
1998), WO 98/33768 (published August 6, 1998), WO 98/30566 (published July 16,
1998), European Patent Publication 606,046 (published July 13, 1994), European
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310 (Ventech Research), EGF fusion toxin (Seragen Inc.), DAB-389
(Seragen/Lilgand), ZM-252808 (Imperial Cancer Research Fund), RG-50864
25 (INSERM), LFM-A12 (Parker Hughes Cancer Center), WHI-P97 (Parker Hughes
Cancer Center), GW-282974 (Glaxo), KT-8391 (Kyowa Hakko) and EGE-R Vaccine

(York Medical/Centro de Immunologia Molecular (CIM)). These and other EGF-R-

inhibiting agents can be used in the present invention.
VEGF inhibitors, for example SU-5416 and SU-6668 (Sugen Inc.),
30 SH-268 (Schering), and NX-1838 (NeXstar) can also be combined with the
compound of the present invention. VEGF inhibitors are described in, for example in
WO 99/24440 (published May 20, 1999), PCT Intemational Application
PCT/IB99/00797 (filed May 3, 1999), in WO 95/21613 (published August 17, 1995),
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10 inhibitors useful in the present invention are IM862 (Cytran Inc.); anti-VEGF
monoclonal antibody of Genentech, Inc.; and angiozyme, a synthetic ribozyme from

- Ribozyme and Chiron. These and other VEGF inhibitors can be used in the present
invention as described herein.
ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome plc),

15 and the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc.) and 2B-1
(Chiron), can furthermore be combined with the compound of the invention, for
example those indicated in WO 98/02434 (published January 22, 1998), WO
99/35146 (published July 15, 1999), WO 99/35132 (published July 15, 1999), WO
98/02437 (published January 22, 1998), WO 97/13760 (published April 17, 1997),

20 WO 95/19970 (published July 27, 1995), United States Patent 5,587,458 (issued
December 24, 1996), and United States Patent 5,877,305 (issued March 2, 1999),
which are all hereby incorporated herein in their entireties by reference. ErbB2
receptor inhibitors useful in the present invention are also described in United States
Provisional Application No. 60/117,341, filed January 27, 1999, and in United States

25 Provisional Application No. 60/117,346, filed January 27, 1999, both of which are
incorporated in their entireties herein by reference. The erbB2 receptor inhibitor
compounds and substance described in the aforementioned PCT applications, U.S.
patents, and U.S. provisional applications, as well as other compounds and substances
that inhibit the erbB2 receptor, can be used with the compound of the present’

30  invention in accordance with the present invention.

Anti-survival agents include anti-IGF-IR antibodies and anti-integrin

agents, such as anti-integrin antibodies.
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10 comprising contacting a biological sample with an anti-IGF-IR antibody of the

invention and detecting the bound antibody bound to anti-IGF-IR, to detect the IGF-
IR in the biological sample. In one embodiment, the anti-IGF-IR antibody is directly
labeled with a detectable label. In another embodiment, the anti-IGF-IR antibody (the
first antibody) is unlabeled and a second antibody or other molecule that can bind the

15 anti-IGF-IR antibody is labeled. As is well known to one of skill in the art, a second
antibody is chosen that is able to specifically bind the specific species and class of the
first antibody. For example, if the anti-IGF-IR antibody is a human IgG, then the
secondary antibody may be an anti-human-IgG. Other molecules that can bind to
antibodies include, without limitation, Protein A and Protein G, both of which are

20 available commercially, e.g., from Pierce Chemical Co.

Suitable labels for the antibody or secondary have been disclosed
supra, and include various enzymes, prosthetic groups, fluorescent materials,
luminescent materials, magnetic agents and radioactive materials. Examples of
suitable enzymes include horseradish peroxidase, alkaline phosphatase,

25 B-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group
complexes include streptavidin/biotin and avidin/biotin; examples of suitable
fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate,

rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an

. example of a luminescent material includes luminol; an example of a magnetic agent
30  includes gadolinium; and examples of suitable radioactive material include'*I, "'1,
v 35S or °’H

In an alternative embodiment, IGF-IR can be assayed in a biological

sample by a competition immunoassay utilizing IGF-IR standards labeled with a
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One may use the immunoassays disclosed above for a number of
purposes. In one embodiment, the anti-IGF-IR antibodies may be used to detect IGF-
IR in cells in cell culture. In a preferred embodiment, the anti-IGF-IR antibodies may
be used to determine the level of tyrosine phosphorylation, tyrosine

autophosphorylation of IGF-IR, and/or the amount of IGF-IR on the cell surface after

. treatment of the cells with various compounds. This method can be used to test
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compounds that may be used to activate or inhibit IGF-IR. In this method, one
sample of cells is treated with a test compound for a period of time while another
sample is left untreated. If tyrosine autophosphorylation is to be measured, the cells
are lysed and tyrosine phosphorylation of the IGF-IR is measured using an
immunoassay described above or as described in Example III, which uses an ELISA.
If the total level of IGF-IR is to be measured, the cells are lysed and the total IGF-IR
level is measured using one of the immunoassays described above.

A preferred immunoassay for determining IGF-IR tyrosine
phosphorylation or for measuring total IGF-IR levels is an ELISA or Western blot. If
only the cell surface level of IGF-IR is to be measured, the cells are not lysed, and the
cell surface levels of IGF-IR are measured using one of the immunoassays described
above. A preferred immunoassay for determining cell surface levels of IGF-IR
includes the steps of labeling the cell surface proteins with a detectable label, such as
biotin or '#], immunoprecipitating the IGF-IR with an anti-IGF-IR antibody and then
detecting the labeled IGF-IR. Another preferred immunoassay for determining the
localization of IGF-IR, e.g., cell surface levels, is by using immunohistochemistry.
Methods such as ELISA, RIA, Western blot, immunohistochemistry, cell surface
labeling of integral membrane proteins and immunoprecipitation are well known in
the art. See, e.g., Harlow and Lane, supra. In addition, the immunoassays may be
scaled up for high throughput screening in order to test a large number of compounds

for either activation or inhibition of IGF-IR.
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preferred embodiment, the tissue is a diseased tissue. In a more preferred

embodiment, the tissue is a tumor or a biopsy thereof. In a preferred embodiment of

5 the method, a tissue or a biopsy thereof is excised from a patient. The tissue or biopsy

i1s then used in an immunoassay to determine, e.g., IGF-IR levels, cell surface levels

of IGF-IR, levels of tyrosine phosphorylation of IGF-IR, or localization of IGE-IR by

the methods discussed above. The method can be used to determine if a tumor

expresses IGF-IR at a high level.

10 The above-described diagnostic method can be used to determine
whether a tumor expresses high levels of IGF-IR, which may bhe indicative that the
tumor will respond well to treatment with anti-IGF-IR antibody. The diagnostic
method may also be used to determine whether a tumor is potentially cancerous, if it
expresses high levels of IGF-IR, or benign, if it expresses low levels of IGF-IR.

15 Further, the diagnostic method may also be used to determine whether treatment with
anti-IGF-IR antibody (see below) is causing a tumor to express lower levels of IGF-
IR and/or to express lower levels of tyrosine autophosphorylation, and thus can be
used to determine whether the treatment is successful. In general, a method to
determine whether an anti-IGF-IR antibody decreases tyrosine phosphorylation

20 comprises the steps of measuring the level of tyrosine phosphorylation in a cell or
tissue of interest, incubating the cell or tissue with an anti-IGF-IR antibody or
antigen-binding portion thereof, then re-measuring the level of tyrosine
phosphorylation in the cell or tissue. The tyrosine phosphorylation of IGF-IR or of
another protein(s) may be measured. The diagnostic method may also be used to

25 determine whether a tissue or cell is not expressing high enough levels of IGF-IR or
high enough levels of activated IGF-IR, which may be the case for individuals with
dwarfism, osteoporosis or diabetes. A diagnosis that levels of IGF-IR or active IGF-
IR are too low could be used for treatment with activating anti-IGF-IR antibodies,
IGF-I or other therapeutic agents for increasing IGF-IR levels or activity.

30 The antibodies of the present invention may also be used in vivo to
localize tissues and organs that express IGF-IR. Ina preferred embodiment, the anti-
IGF-IR antibodies can be used localize IGF-IR-expressing tumors. The advantage of

the anti-IGF-IR antibodies of the present invention is that they will not generate an
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10

determine the location of the IGF-IR-expressing tissues. Imaging analysis is well
known in the medical art, and includes, without limitation, x-ray analysis, magnetic
resonance imaging (MRI) or computed tomography (CE). In another embodiment of
the method, a biopsy is obtained from the patient to determine whether the tissue of
interest expresses IGF-IR rather than subjecting the patient to imaging analysis. Ina
preferred embodiment, the anti-IGF-IR antibodies may be labeled with a detectable '
agent that can be imaged in a patient. For example, the antibody may be labeled with

a contrast agent, such as barium, which can be used for x-ray analysis, or a magnetic

.contrast agent, such as a gadolinium chelate, which can be used for MRI or CE.
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Other labeling agents include, without limitation, radioisotopes, such as **Tc. In
another embodiment, the anti-IGF-IR antibody will be unlabeled and will be imaged
by administering a second antibody or other molecule that is detectable and that can
bind the anti-IGF-IR antibody.

Therapeutic Methods of Use

In another embodiment, the invention provides a method for inhibiting
IGF-IR activity by administering an anti-IGF-IR antibody to a patient in need thereof.
Any of the types of antibodies described herein may be used therapeutically. Ina
preferred embodiment, the anti-IGF-IR antibody is a human, chimeric or humanized
antibody. In another preferred embodiment, the IGF-IR is human and the patient is a
human patient. Alternatively, the patient may be a mammal that expresses an IGF-IR
that the anti-IGF-IR antibody cross-reacts with. The antibody may be administered to
a non-human mammal expressing an IGF-IR with which the antibody cross-reacts
(i.e. a primate, or a cynomologous or rhesus monkey) for veterinary purposes or as an
animal model of human disease. Such animal models may be useful for evaluating
the therapeutic efficacy of antibodies of this invention. .

As used herein, the term "a disorder in which IGF-IR activity is
detrimental” is intended to include diseases and other disorders in which the presence
of high levels of IGF-IR in a subject suffering from the disorder has been shown to be
or is suspected of being either responsible for the pathophysiology of the disorder or a

factor that contributes to a worsening of the disorder. Accordingly, a disorder in

()-
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in the affected cells or tissues of a subject suffering from the disorder. The increase in
IGF-IR levels may be detected, for example, using an anti-IGF-IR antibody as
described above.

In a preferred embodiment, an anti-IGF-IR antibody may be
administered to a patient who has an IGF-IR-expressing tumor. A tumor may be a
solid tumor or may be a non-solid tumor, such as a lymphoma. In a more preferred

embodiment, an anti-IGF-IR antibody may be administered to a patient who has an

IGF-IR-expressing tumor that is cancerous. In an even more preferred embodiment,

the anti-IGF-IR antibody is administered to a patient who has a tumor of the lung,
breast, prostate or colon. In a highly preferred embodiment, the method causes the
tumor not to increase in weight or volume or to decrease in weight or volume. In
another embodiment, the method causes the IGF-IR on the tumor to be internalized.
In a preferred embodiment, the antibody is selected from 2.12.1, 2.13.2, 2.14.3,3.1.1,
4.9.2, 0r 6.1.1, or comprises a heavy chain, light chain or antigen-binding region
thereof.

In another preferred embodiment, an anti-IGF-IR antibody may be
administered to a patient who expresses inappropriately high levels of IGF-1. Itis
known in the art that high-level expression of IGF-I can lead to a variety of common
cancers. In a more preferred embodiment, the anti-IGF-IR antibody is administered to
a patient with prostate cancer, glioma or fibrosarcoma. In an even more preferred
embodiment, the method causes the cancer t6 stop proliferating abnormally, or not to
increase in weight or volume or to decrease in weight or volume.

In one embodiment, said method relates to the treatment of cancer such
as brain, squamous cell, bladder, gastric, pancreatic, breast, head, neck, esophageal,
prostate, colorectal, lung, renal, kidney, ovarian, gynecological or thyroid cancer.
Patients that can be treated with a compounds of the invention according to the
methods of this invention include, for example, patients that have been diagnosed as
having lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head

and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
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5 small intestine, cancer of the endocrine system (e.g., cancer of the thyroid,
parathyroid or adrenal glands), sarcomas of soft tissues, cancer of the urethra, cancer
of the penis, prostate cancer, chronic or acute leukemia, solid tumors of childhood,
lymphocytic lymphomas, bcancer of the bladder, cancer of the kidney or ureter (e.g.,
renal cell carcinoma, carcinoma of the renal pelvis), or neoplasms of the central v
10 nervous system (€.g., primary CNS lymphoma, spinal axis tumors, brain stem gliomas
or pituitary adenomas).

The antibody may be administered once, but more preferably is
administered multiple times. The antibody may be administered from three times
daily to once every six months. The administering may be on a schedule such as three

15 times daily, twice daily, once daily, once every two days, once every three days, once
weekly, once every two weeks, once every month, once every two months, once every
three months and once every six months. The antibody may be administered via an
oral, mucosal, buccal, intranasal, inhalable, intravenous, subcutaneous, intramuscular,
parenteral, intratumor or topical route. The antibody may be administered at a site

20  distant from the site of the tumor. The antibody may also be administered
continuously via a minipump. The antibody may be administered once, at least twice
or for at least the period of time until the condition is treated, palliated or cured. The
antibody generally will be administered for as long as the tumor is present provided
that the antibody causes the tumor or cancer to stop growing or to decrease in weight

25 or volume. The antibody will generally be administered as part of a pharmaceutical
composition as described supra. The dosage of antibody will generally be in the
range of 0.1-100 mg/kg, more preferably 0.5-50 mg/kg, more preferably 1-20 mg/kg,
and even more preferably 1-10 mg/kg. The serum concentration of the antibody may
be measured by any method known in the art. See, e.g., Example XVII below. The

30 antibody may also be administered prophylacticaily in order to prevent a cancer or
tumor from occurring. This may be especially useful in patients that have a "high
normal” level of IGF-I because these patients have been shown to have a higher risk

of developing common cancers. See Rosen et al., supra.
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of a compound of the invention in combination with an anti-tumor agent selected
from the group consisting of, but not limited to, mitotic inhibitors, alkylating agents,
anti-metabolites, intercalating agents, growth factor inhibitors, cell cycle inhibitors,
enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,

10 kinase inhibitors, matrix metalloprotease inhibitors, genetic therapeutics and anti-
androgens. In a more preferred embodiment, the antibody may be administered with

_ an antineoplastic agent, such as adriamycin or taxol. In another preferred

embodiment, the antibody or combination therapy is administered along with
radiotherapy, chemotherapy, photodynamic therapy, surgery or other immunotherapy.

15 In yet another preferred embodiment, the antibody will be administered with another
antibody. For example, the anti-IGF-IR antibody may be administered with an
antibody or other agent that is known to inhibit tumor or cancer cell proliferation, e.g.,
an antibody or agent that inhibits erbB2 receptor, EGF-R, CD20 or VEGF.

Co-administration of the antibody with an additional therapeutic agent

20 (combination therapy) encompasses administering a pharmaceutical composition
comprising the anti-IGF-IR antibody and the additional therapeutic agent and
administering two or more separate pharmaceutical compositions, one comprising the
anti-IGF-IR antibody and the other(s) comprising the additional therapeutic agent(s).
Further, although co-administration or combination therapy generally means that the

25 antibody and additional therapeutic agents are administered at the same time as one
another, it also encompasses instances in which the antibody and additional
therapeutic agents are administered at different times. For instance, the antibody may
be administered once every three days, while the additional therapeutic agent is
administered once daily. Altematively, the antibody may be administered prior to or

30 subsequent to treatment of the disorder with the additional therapeutic agent.
Similarly, administration of the anti-IGF-IR antibody may be administered prior to or
subsequent to other therapy, such as radiotherapy, chemotherapy, photodynamic

therapy, surgery or other immunotherapy
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. 109 D! 18% héirdeltimtds'dh19a0 dhck kvery six months. The administering may be on a schedule
such as three times daily, twice daily, once daily, once every two days, once every
three days, once weekly, once every two weeks, once every month, once every two
months, once every three months and once every six months, or may be administered
continuously via a minipump. The combination therapy may be administered via an _

10 oral, mucosal, buccal, intranasal, inhalable, intravenous, subcutaneous, intramuscular,
parenteral, intratumor or topical route. The combination therapy may be administered

~ atasite distant from the site of the tumor. The combination therapy generally will be
administered for as long as the tumor is present provided that the antibody causes the
tumor or cancer to stop growing or to decrease in weight or volume.

15 In a still further embodiment, the anti-IGF-IR antibody is labeled with
a radiolabel, an immunotoxin or a toxin, or is a fusion protein comprising a toxic
peptide. The anti-IGF-IR antibody or anti-IGF-IR antibody fusion protein directs the
radiolabel, immunotoxin, toxin or toxic peptide to the IGF-IR-expressing tumor or
cancer cell. In a preferred embodiment, the radiolabel, immunotoxin, toxin or toxic

20 peptide is internalized after the anti-IGF-IR antibody binds to the IGF-IR on the
surface of the tumor or cancer cell.

In another aspect, the anti-IGF-IR antibody may be used
therapeutically to induce apoptosis of specific cells in a patient in need thereof. In
many cases, the cells targeted for apoptosis are cancerous or tumor cells. Thus, in a

25 preferred embodiment, the invention provides a method of inducing apoptosis by
administering a therapeutically effective amount of an anti-IGF-IR antibody to a
patient in need thereof. In a preferred embodiment, the antibody is selected from
2.12.1,2.13.2,2.14.3, 3.1.1,4.9.2, or 6.1.1, or comprises a heavy chain, light chain or
antigen-binding region thereof.

30 In another aspect, the anti-IGF-IR antibody may be used to treat
noncancerous states in which high levels of IGF-1 and/or IGF-IR have been associated
with the noncancerous state or disease. In one embodiment, the method comprises the

step of administering an anti-IGF-IR antibody to a patient who has a noncancerous
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5 complication of diabetes, especially of the eye. In a more preferred embodiment, the
anti-IGF-IR antibody slows the progress of the noncancerous pathological state. In a
more preferred embodiment, the anti-IGF-IR antibody stops or reverses, at least in
part, the noncancerous pathological state.

In another aspect, the invention provides a method of administering an
10 activating anti-IGF-IR antibody to a patient in need thereof. In one embodiment, the
activating antibody or pharmaceutical composition is administered to a patient in need
. thereof in an amount effective to increase IGF-IR activity. In a more preferred
embodiment, the activating antibody is able to restore normal IGF-IR activity. In
another preferred embodiment, the activating antibody may be administered to a
15 patient who has small stature, neuropathy, a decrease in muscle mass or OSteoporosis.
In another preferred embodiment, the activating antibody may be administered with
one or more other factors that increase cell proliferation, prevent apoptosis or increase
IGF-IR activity. Such factors include growth factors such as IGF-1, and/or analogues
of IGF-1 that activate IGF-IR. In a preferred embodiment, the antibody is selected
20 from 4.17.3, or comprises a heavy chain, light chain or anti gen-binding portion

thereof.

Gene Therapy
The nucleic acid molecules of the instant invention may be

administered to a patient in need thereof via gene therapy. The therapy may be either

25 in vivo or ex vivo. In a preferred embodiment, nucleic acid molecules encoding both a
heavy chain and a light chain are administered to a patient. In a more preferred
embodiment, the nucleic acid molecules are administered such that they are stably
integrated into the chromosome of B cells because these cells are specialized for
producing antibodies. In a preferred embodiment, precursor B cells are transfected or

30 infected ex vivo and re-transplanted into a patient in need thereof. In another
embodiment, precursor B cells or other cells are infected in vivo using a virus known
to infect the cell type of interest. Typical vectors used for gene therapy include

liposomes, plasmids, or viral vectors, such as retroviruses, adenoviruses and adeno-
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any immunoassay known in the art and discussed herein.
In a preferred embodiment, the gene therapy method comprises the
5 steps of administering an effective amount of an isolated nucleic acid molecule
encoding the heavy chain or the antigen-binding portion thereof of the human
antibody or portion thereof and expressing the nucleic acid molecule. In another
embodiment, the gene therapy method comprises the steps of administering an
effective amount of an isolated nucleic acid molecule encoding the light chain or the _
10 antigen-binding portion thereof of the human antibody or portion thereof and
expressing the nucleic acid molecule. In a more preferred method, the gene therapy
- method comprises the steps of administering an effective amount of an isolated
nucleic acid molecule encoding the heavy chain or the antigen-binding portion thereof
of the human antibody or portion thereof and an effective amount of an isolated
15 nucleic acid molecule encoding the light chain or the antigen-binding portion thereof
of the human antibody or portion thereof and expressing the nucleic acid molecules.
The gene therapy method may also comprise the step of administering another anti-
cancer agent, such as taxol, tamoxifen, 5-FU, adriamycin or CP-358,774.
In order that this invention may be better understood, the following
20 examples are set forth. These examples are for purposes of illustration only and are

not to be construed as limiting the scope of the invention in any manner.

EXAMPLE I: Generation of Hybridomas Producing Anti-IGF-IR Antibody

Antibodies of the invention were prepared, selected, and assayed as

25 follows:

Immunization and hybridoma generation
Eight to ten week old XENOMICE ™ were immunized
intraperitoneally or in their hind footpads with either ihe extracellular domaiq of
human IGF-IR (10 pg/dose/mouse), or with 3T3-IGF-IR or 300.19-IGF-IR cells,
30 which are two transfected cell lines that express human IGF-IR on their plasma
membranes (10 x 10° cells/dose/mouse). This dose was repeated five to seven times
over a three to eight week period. Four days before fusion, the mice received a final

injection of the extracellular domain of human IGF-IR in PBS. Spleen and lymph
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‘ hybridomas all secreting IGF-IR specific human IgG2x antibodies were recovered.
5 Seven hybridomas producing monoclonal antibodies specific for IGF-IR were
selected for further study and were designated 2.12.1, 2.13.2, 2.14.3, 3.1 .1,4.9.2,
4173 and 6.1.1.
Hybnidomas 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3 were
deposited in the American Type Culture Collection (ATCC), 10801 University
10 Boulevard, Manassas, VA 20110-2209, on December 12, 2000 with the following

deposit numbers:

Hybridoma Deposit No.
2.12.1 PTA-2792
2.13.2 PTA-2788
15 2.143 PTA-2790
3.1.1 PTA-2791
492 PTA-2789
4173 PTA-2793

EXAMPLE II: Determination of Affinity Constants (K4) of Fully
20 Human Anti-IGF-IR Monoclonal Antibodies by BIAcore

We performed affinity measures of purified antibodies by surface

plasmon resonance using the BIAcore 3000 instrument, following the manufacturer's

protocols.

Protocol 1

25 To perform kinetic analyses, protein-A was immobilized on the
sensorchip surfaces of the BlAcore. The sensorchip was then used to capture the anti-
IGF-IR antibodies of the present invention. Different concentrations of the
extracellular domain of IGF-IR were injected on the sensorchip and the binding and
dissociation kinetics of the interactions between the anti-IGF-IR antibodies and the

30 extracellular domain of IGF-IR were analyzed. The data were evaluated with global
fit Langmuir 1:1, using baseline drift models available on the BIAevaluation software

provided by BlAcore.
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5 Table I lists affinity measurements for representative anti-IGF-IR

antibodies of the present invention:

Table I
Monoclonal Ka (M) Kqa (M)
Antibody Protocol 1 Protocol 2
2.12.1 7.37x 107
2.13.2 3.5x 10~ 1.53x 107
2.14.3 6.41x 10"
3.1.1 1.15x 107
4,92 6.84x 10" 427x 1070
4.17.3 1.3x10°
6.1.1 5.65x 107"

The kinetic analyses indicates that the antibodies prepared in
10 accordance with the invention possess high affinities and strong binding constants for
the extracellular domain of IGF-IR.
EXAMPLE III: Antibody-mediated Inhibition of

IGF-I-induced Phosphorylation of IGF-IR
We performed ELISA experiments in order to determine whether the

15 anubodxes of this invention were able to block IGF-I-mediated activation of IGE-IR.
IGF-I-mediated activation of IGF-IR was detected by increased receptor-associated

tyrosine phosphorylation.

ELISA Plate Preparation
We prepared ELISA capture plates by adding 100 ul blocking buffer
20 (3% bovine serum albumin [BSA] in Tris-buffered saline [TBS)) to each well of a

ReactiBind Protein G-coated 96-well plates (Pierce) and incubated the plates with
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anti-IGF-IR antibody (Santa Cruz) in blocking buffer to a concentration of 5 pg/ml
and added 100 pl diluted antibody to each well. We incubated the plates with shaking
for 60-90 minutes at room temperature. We then washed the plates five times with
5 wash buffer (TBS + 0.1% Tween 20) and gently blotted the remaining buffer out onto

paper towels. These plates were not allowed to dry out prior to the addition of lysate.

Preparation of Lysate from IGF-IR-expressing Cells
We placed IGF-IR-transfected NIH-3T3 cells (5x10%/ml) in 100 ul of
growth media (DMEM high glucose media supplemented with L-glutamine (0.29
10 mg/ml), 10% heat-inactivated FBS, and 500 pg/ml each of geneticin, penicillin and
streptomycin) in 96-well U-bottom plates. We incubated the plates at 37°C, 5% CO,

- overnight to allow the cells to attach. We decanted the media from the plates and
replaced it with 100 pl fresh growth media per well. For testing, we diluted the
potential anti-IGF-IR antibodies to five times the desired final concentration in

15 growth media and added 25 ul per well. All samples were performed in triplicate.
We then incubated the plates at 37°C for one hour. We stimulated the cells with 25
pl/well of 600 ng/ml IGF-1 (prepared in growth media) and incubate the plates at
room temperature for 10 minutes. We then decanted the media by inverting the plates
and blotting gently onto paper towels and lysed the adherent cells by adding 50 pl of

20 lysis buffer (50 mM HEPES, pH 7.4, 10 mM EDTA, 150 mM NaCl, 1.5 mM MgCl,,
1.6 mM NaVOQy, 1% Triton X-100, 1% glycerol supplemented immediately before use
with one EDTA-free protease inhibitor tablet [Roche Molecular Sciences] per 50 ml)
and shaking for 5 minutes at room temperature. We added 200 pl dilution buffer (50
mM HEPES, pH 7.4, 1.6 mM NaVOy) to each well and mixed by pipetting up and

25 down. We transferred 100 ul of lysate from each well to each well of the ELISA
capture plate prepared as described above and incubated with gentle shaking for two

hours at room temperature.

ELISA with Anti-tyrosine-phosphate (pTYR) Antibodies
We removed the cell lysate by inverting the plates, washed the plates
30 five times with wash buffer and blotted on paper towels. We added 100 pl per well
pTYR-specific antibody (HRP-PY54) diluted in blocking buffer to a concentration of
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5  shaking as the color developed (approximately 2-10 minutes). We stopped the color
development reaction by adding 100 ul per well of TMB stop solution (Kirkegaard &
Perry). We then shook the plates for 10 seconds at room temperature to mix the
solution and quantitated by measurement at ODu450nm.
Table II and Figure 4 show the results of this experiment performed
10 with several antibodies of the invention. The results of this experiment demonstrate
the ability of the antibodies of this invention to block IGF-I-mediated activation of
IGF-IR as shown by increased receptor-associated tyrosine phosphorylation.
Furthermore, these results can be used to quantify the relative potency of the

antibodies of this invention.

15 Table II
Monoclonal ICsg
Antibody (pug/ml)
2.12.1 0.172
2.13.2 0.0812
2.14.3 0.325
492 0.0324

EXAMPLE IV: Antibody-mediated Blocking of IGF-I/IGF-IR Binding

We performed ELISA experiments to quantitate the ability of the

antibodies of the invention to inhibit IGF-I binding to IGF-IR in a cell-based assay.
We plated IGF-IR-transfected NIH-3T3 cells (5x10*ml) in 100 ul of DMEM high

20 glucose media supplemented with L-glutamine (0.29 mg/ml), 10% heat-inactivated
FBS, and 500 pg/ml each of geneticin, penicillin and streptomycin in 96-well.U-
bottom plates. We then incubated the plates at 37°C, 5% CO, overnight to allow cells
to attach. We then decanted the media from the plates and replaced it with 100 ul
fresh media per well. For testing, we diluted antibodies in assay media (DMEM high

25 glucose media supplemented with L-glutamine, 10% heat-inactivated FBS, 200 pg/ml
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concentration of 1 uCi/ml is assay media and added 50 pl per well of the plate. Asa
5 control for background radioactivity, we added cold IGF-I to a final concentration of

100 ng/ml. We incubated the plates for 10 minutes at 37°C, decanted the media by
blotting gently onto paper towels and washed twice with assay media. We then lysed
the cells by adding 50 pl 0.1 N NaOH, 0.1% SDS and shaking the plates for five
minutes at room temperature. We then transferred the samples to a scintillation plate,

10 added 150 ul OptiPhase Supermix and read the signal on a Wallac Micro-Beta
counter.

Table IIT and Figure 3 show the results of this experiment performed
with three representative antibodies of the invention. This experiment demonstrated
that antibodies of the invention specifically inhibit binding of ['**I]-IGF-I to cells

15 overexpressing IGF-IR.

Table 111
Monoclonal Antibody ICso
2.12.1 0.45 pg/ml
2.13.2 0.18 pg/ml
4972 0.1 pg/ml

EXAMPLE V: Epitope Mapping Studies

Having demonstrated that the antibodies of the invention recognize
IGF-IR, we performed epitope mapping studies with several antibodies of the
20 invention. We focused these experiments particularly on the 2.12.1, 2.13.2, 2.14.3,
and 4.9.2 antibodies.
We conducted BIAcore competition studies to determine whether the
antibodies of this invention bind to the same or distinct site on the IGF-IR molecule.
We bound the extracellular domain (ECD) of IGF-IR to a BlAcore sensorchip as
25 described above in Example II. We bound a first antibody of the invention to this
sensorchip-bound IGF-IR under saturating conditions. We then measured the ability

of subsequent secondary antibodies of the invention to compete with the primary
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and 4.9.2. We observed that 2.13.2 and 4.9.2 compete for the same site on the

5 extracellular domain of IGF-IR. The other antibodies, 2.12.1 and 2.14.3, bind to sites
on IGF-IR that are different from both each other and from the site bound by 2.13.2
and 4.9.2.

EXAMPLE VI: Species Crossreactivity of the Antibodies of the Invention

In order to detzrmine the species crossreactivity of the antibodies of

10 the invention, we performed several experiments including immunoprecipitation,
antibody-mediating blocking of IGF-I-induced receptor phosphorylation and FACS

" analysis.
To perform immunoprecipitation experiments, we plated cells in
DMEM high glucose media supplemented with L-glutamine (0.29 mg/ml), 10% heat-

15 inactivated FBS, and 500 pg/ml each of geneticin, penicillin and streptomycin to 50%
confluence in T25 flasks. We then added 100 ul of an antibody of the invention in
Hank's buffered saline solution (HBSS; Gibco BRL) at a concentration of 1 pg/ml.
We incubated the plates for 30 minutes at 37°C in an incubator and then stimulated
the cells with IGF-I at 100 ng/ml for 10 minutes at room temperature. We lysed the

20 cells in RIPA buffer (Harlow and Lane, supra) and immunoprecipitated IGF-IR with
2 pg of pan-specific SC-713 anti-IGF-IR antibody (Santa Cruz) plus protein A
agarose beads for | hour at 4°C. We pelleted the beads and wash three times with
PBS/T (PBS + 0.1% Tween-20) and then boiled the beads in 40 ul Laemmli buffer
containing 5% BME.

25 The samples prepared as described above were then analyzed by
Western blot. We loaded 12 pl of each sample per lane on 4-10% gradient Novex "
gels run with 1X MES buffer (Novex™). Gels were run at 150V for 1 hour or at 200V
for approximately 30 minutes. We theu. transferred the gel to a membrane in Novex
transfer buffer with 10% methanol either overnight at 100mA or for 1-1.5 hoilrs at

30 250mA. We then allowed the membrane to dry completely and blocked at room
temperature with TBS (Tris-buffered saline pH 8.0) containing Superblock (Pierce
Chemical Co.). We added the IGF-IR blotting antibody SC713 (Santa Cruz) to detect
immunoprecipitated IGF-IR.
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5  COS7 and Rhesus IGF-IR, both derived from old world monkeys, but not IGF-IR
from the marmoset, which is a new world monkey. These experiments indicate that

the antibodies are highly specific.

Antibody-mediated Blocking of
IGF-I/IGF-IR Binding in Non-human Primates

10 Following our observation that the antibodies of the invention
recognize IGF-IR from old world monkeys, we also tested their ability to block IGF-
- VIGF-IR binding in cells derived from these old world monkeys. We plated cells in
DMEM high glucose media supplemented with L—glutaminé, 10% heat-inactivated
FBS, and 500 pg/ml each of geneticin, penicillin and streptomycin to 50% confluence
15 in T25 flasks. We then added an antibody of the invention, or media without antibody
as a control, and stimulated the cells with IGF-I at 100 ng/m! for 10 minutes at room
temperature. After stimulation, we lysed the cells and immunoprecipitated IGF-IR
with pan-specific IGF-IR antibody SC713 as described above. We then performed
Western blot analysis as described above using HRP-PY 54 antibody to detect
20  phosphorylated tyrosine in the activated IGF-IR.
We observed that antibodies of this invention, in particular 2.13.2 and
4.9.2 could block IGF-I-induced phosphorylation of IGF-IR in both COS7 and Rhesus
cells. The ICs for the observed inhibition was 0.02 pg/ml and 0.005 ug/ml for COS7
and Rhesus IGF-IR, respectively.

25 Determination of Cross-species Affinity
of Antibodies of the Invention

We performed FACS analysis to determine the affinity of the
antibodies of the invention for IGF-IR from other animals, particularly the old world
monkeys described above. We incubated aliquots of human and monkey cells (5x10%)

30 for 1 hour on ice with increasing concentrations of biotinylated anti-IGF-IR
antibodies of the invention or with a biotinylated anti-keyhole limpet hemocyanin
(KLH) antibody (Abgenix) as a negative control. We then incubated the samples for

30 minutes on ice with steptavidin-conjugated RPE (phycoerythrin). We measured
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antibody conceritration. In most experiments, we measured binding in cultured
5  human MCF-7 cells and either rhesus or cynomologous tissue culture cells. We
controlled for depletion of the antibody by measuring binding over a range of cell
concentrations.
We performed the aforementioned FACS analysis to test the ability of
antibodies of the invention, particularly 2.13.2 and 4.9.2, to bind human, rhesus and ‘

10 cynomologous cells. We observed a half maximal binding (K4) of 0.1 pg/ml for all

cell lines tested.

EXAMPLE VII: IGF-I Receptor Downregulation

We performed blocking experiments essentially as described above in
Example IV up to the addition of ['°I)-1abeled IGF-I. At this point, we boiled the

15 cells in 40 pl Laemmli buffer containing 50% me. We then analyzed the samples by
western blot analysis as described above in Example VI and probed the blots with
both pan-specific IGF-IR antibody SC713 to quantify the levels of IGF-IR and HRP-
PY354 antibody to monitor the levels of phosphorylated tyrosine in the activated IGF-
IR.

20 As observed previously (Example III), we observed blockage of IGF-I-
induced phosphorylation of IGF-IR following the treatment of cells with an antibody
of this invention (Figure 4). Further, we observed that this blockage of IGF-I-induced
phosphorylation was followed by downregulation of the IGF-IR in these cells. See,
e.g., Fig. 4. IGF-IR levels were maximally reduced 16 hours after stimulation with

25 IGF-I in the presence of an antibody of the invention.

EXAMPLE VIII: Effects of the Antibodies of the Invention on IGF-IR in vivo

We determined whether the effects of the antibodies of the invention
on IGF-IR as described in the previous examples would occur in vivo. We inauced
tumors in athymic mice according to published methods (V.A. Pollack et al.,

30 "Inhibition of epidermal growth factor receptor-associated tyrosine phosphorylation in

human carcinomas with CP-358,774: Dynamics of receptor inhibition in situ and

antitumor effects in athymic mice," J. Pharmacol. Exp. Ther. 291:739-748 (1999).
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5 After 24 hours, we extracted the tumors, homogenized them and

determined the level of IGF-IR. To determine IGF-IR levels, we diluted the SC-713
antibody in Blocking buffer to a final concentration of pg/ml and added 100 ul to each
well of a Reacti-Bind Goat anti-rabbit (GAR) coated plate (Pierce). We incubated the
plates at room temperature for 1 hour with shaking and then washed the plates five

10 times with wash buffer. We then weighed tumor samples that had been prepared as
described above and homogenized them in lysis buffer (1 ml/100 mg). We diluted
12.5 pl of tumor extract with Iysis buffer to a final volume of 100 pl and added this to
each well of a 96-well plate. We incubated the plates at room temperature with
shaking for 1-2 hours and then washed the plates five times with Wash buffer. We

15 then added 100 pl HRP-PY54 or biotinylated anti-IGF-IR antibody in Blocking buffer
to each well and incubated at room temperature with shaking for 30 minutes. We then
washed the plates five times with wash buffer and developed the plates. We
developed the plates probed with HRP-PY54 by adding 100 pl of the TMB microwell
substrate per well and stopped color development with the addition 100 ul 0.9 M

20 H,SO,4. We then ﬁuantitated the signal by shaking for 10 seconds and measuring
ODusonm. The signal was normalized to total protein. We developed plates probed
with anti-IGF-IR antibody by adding 100 pl of streptavidin-HRP diluted in Blocking
buffer to each well, incubating at room temperature with shaking for 30 minutes and
then continuing as described for HRP-PY54.

25 We observed that intraperitoneal injection of an antibody of this
invention, particularly 2.13.2 and 4.9.2, resulted in inhibition of IGF-IR activity as
measured by a decrease of [both IGF-IR phosphotyrosine (phosphorylated IGF-IR)
and] total IGF-IR protein (Figure 6). In addition, we also observed a decrease in IGF-
IR phosphotyrosine (phosphorylated IGF-IR) (Figure 5). Without wishingto be bound

30 by any theory, the decreased levels of IGF-IR phosphotyrosine may be due to the
decreased levels of IGF-IR protein in vivo after treatment with the antibody or may be
due to a combination of decreased levels of IGF-IR protein and a decrease in tyrosine

phosphorylation on the IGF-IR that is present due to blocking of activation by ligand
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We tested whether anti-IGF-IR antibodies of the invention would

function to inhibit tumor growth. We induced tumors as described above (Example
VIII) and when established, palpable tumors formed (i.e. 250 mm?, within 6-9 days),
we treated the mice with a single, 0.20 ml dose of antibody by intraperitoneal

10 injection. We measured tumor size by Vernier calipers across two diameters every
third day and calculated the volume using the formula (length x [width]%)/2 using

" methods established by Geran, et al., "Protocols for screening chemical agents and

natural products against animal tumors and other biological systems," Cancer
Chemother. Rep. 3:1-104.

15 When we performed this analysis with an antibody of the invention, we
found that a single treatment with antibody 2.13.2 alone inhibited the growth of IGF-
IR-transfected NIH-3T3 cell-induced tumors (Figure 7, left panel). Furthermore, in
combination studies with a single dose of 7.5 mg/kg intravenously-supplied
adriamycin, we observed that administration of a single dose of 2.13.2 enhanced the

20  effectiveness of adriamycin, a known inhibitor of tumor growth. The combination of
adriamycin with an antibody of the invention, 2.13.2, demonstrated a growth delay of

7 days versus treatment with the antibody or adriamycin alone (Figure 7, right panel).

EXAMPLE X: Relationship of Antibody Levels to IGF-IR Downregulation

Tumors were induced in nude mice as described in Example VIII. The
25 mice were then treated with 125 pg of 2.13.2 by intraperitoneal injuction, as described
in Example VIII. Tumors were extracted and IGF-IR levels were measured by ELISA
as describ‘ed in Example VIII. Figure 8 shows the serum 2.13.2 antibody levels and
IGF-IR receptor levels over time. The experiment demonstrates that the IGF-IIR is
down-regulated by the antibody and that the degree of IGF-IR inhibition is dose

30  proportional to the serum concentration of the antibody.
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ors were indiced in nude mice as described in Example IX. Mice
with established subcutaneous tumors of approximately 250 mm?® were treated on
days 1, 8, 15 and 22 with various amounts of 2.13.2 antibody (i.p.) or 7.5 mg/kg
adriamycin (i.v.), either as single agents or in combination, as described in Example
IX. Figure 9 shows the tumor size in relation to the various treatments over time.
The experiment demonstrates that treatment with an anti-IGF-IR antibody given once
every seven days inhibits tumor cell growth and enhances inhibition of tumor cell

growth in combination with adriamycin, a known tumor inhibitor.

EXAMPLE XII: Growth Inhibition of Large Tumors

Tumors were induced in nude mice as described in Example IX. Mice
with large established subcutaneous tumors of slightly less than 2000 mm? were
treated on days 1 and 8 with various amounts of 2.13.2 antibody (i.p.) or 7.5 mg/kg
adriamycin (i.v.), either as single agents or in combination, as described in Example
IX. Figure 10 shows the tumor size in relation to the various treatments over time.
Control, antibody alone and adriamycin alone animal groups were terminated at day
5, when the tumor size exceeded 2000 mm>. The experiment demonstrates that
treatment with an anti-IGF-IR antibody in combination with adriamycin is hi ghly

efficacious against large tumors when multiple doses are given.

EXAMPLE XIII: Growth Inhibition of Colorectal Cell Tumors

Tumors were induced in nude mice as described in Example IX except
that Colo 205 cells (ATCC CCL 222) were used. Colo 205 cells are human colorectal
adenocarcinoma cells. Mice with established subcutaneous tumors of approximately
250 mm® were treated with various amounts of 2.13.2 antibody (i.p.) or with 100
mg/kg 5-fluorodeoxyuridine (5-FU, i.v.), either as single agents or in combination, as
described in Example IX. Figure 11 shows the tumor size in relation to the various
treatments over time. The experiment demonstrates that treatment with an anti-IGF-IR
antibody given once inhibits human colorectal cancer cell growth when provided as a
single agent and enhances the effectiveness of 5-FU, a known tumor inhibitor.

Mice with established Colo 205 tumors were treated on days 1, 8, 15
and 22 with 500 pg 2.13.2 (i.p.), 100 mg/kg 5-FU (i.v.) or a combination thereof.

_gh
@



10 10 10!t1:!1109& ()-!~1:110% ()- &010% & ()-!}$3"10% ()-

J=NOWX6"PLO! F" 1094 L& ()-' &S10% & ()- I, "10% ()-:1, "10% ()-
" 1098 R () - 30%-JKLzXJ<10! 10
10! sy &I( )10 &Qﬁ% & 100& ()- ! y& 100& ) - F"10% S& ()-' ! F" 15%5”(53”/’”%\(“ G<10

10! Y 10%BBE: ()-1Y"1092Z& ()-1]Y"109%& ()-!~Y"10%ZZ& ()-! @ 109%& () -
10'sl. "10%& ()-'!l.
: 2(2)32&'2 z(f ) ' $! ﬂﬁ%@k? %*)0“4(5)§'$q tuigsigg in relation o the gariqus trgatGyEs qves time ST f | 109& (

J0tudnazusiOF ¥ Tert T LOME) oF STORn T MR TR ey S soonst; () -

MLOY%VE' () - neved se@hfdhys/intid s Rnr(]anco&or&ﬂ%o&hc(e)ceu@.wwwﬂ&ﬂd@cb@%& ()-
" ANMLO%VE: () - 3'& (11098 () -Pr[<~_@! *10% & ()- @@0% & ()-!nF"10%

& ()-9! F 109& (VT ES ié%f‘: "()-9 10% & ()-34567[}oP@! *10% 10% & ()-m 10nm
10mm
- 10mm | ,(;1'510%m&' () -EXAKIPLORXE Ardwih! InHibkSHlol &réase ChRW) EQPERLbI! 10%& () - ! f
"109%& () -

Nude mice as described in Example VIII were impl;Lnted with
biodegradable estrogen pellets (0.72 mg 17-B-estradiol/pellet, 60 day release;
Innovative Research of America). Afier 48 hours, tumors were induced in nude mice
essentially as described in Example IX except that MCF-7 cells (ATCC HTB-22) |

10 were used. MCF-7 cells are estrogen-dependent human breast carcinoma cells. Mice
with established subcutaneous tumors of approximately 250 mm?® were treated with 50
Mg 2.13.2 antibody (i.p.) on days 1, 4, 7, 10, 13, 16, 19 and 22 (q3dx7) or with 6.25
mg/kg taxol (i.p.) on days 1, 2, 3, 4, 5 (q1dx5), either as single agents or in
combination, essentially as described in Example IX. Figure 13 shows the tumor size

15 inrelation to the various treatments over time. The experiment demonstrates that
treatment with an anti-IGF-IR antibody by itself inhibits human breast cancer cell
growth when administered once every three days and also enhances the effectiveness
of taxol, a known breast cancer inhibitor, when given in combination.

Mice having established tumors from MCF-7 cells as described

20  immediately above were treated on day 1 with various amounts of 2.13.2 antibody
(i.p.) alone or with 3.75 mg/kg adriamycin (i.v.), essentially as described in Example
IX. Figure 14 shows the tumor size in relation to the various treatments over time.
The experiment demonstrates that a single treatment with an anti-IGF-IR antibody by
itself inhibits human breast cancer cell growth and enhances the effectiveness of

25 adriamycin, a known tumor inhibitor,

Mice having established tumors from MCF-7 cells as described
immediately above were treated with 250 ug 2.13.2 ax;tibody (1.p.)ondays 1,8, 15
and 23 or with a biodegradable tamoxifen pellet (25 mg/pellet, free base, 60 day
release, Innovative Research of America), either as single agents or in combination,

30 essentially as described in Example IX. The tamoxifen pellet was implanted on day 1
after the tumor was established. Figure 15 shows the tumor size in relation to the

various treatments over time. The experiment demonstrates that treatment with an
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epidermoid carcinoma cells that overexpress EGFR. Mice with established

subcutaneous tumors of approximately 250 mm”® were treated on days 1, 8, 15, 22 and
10 29 with 500 pg 2.13.2 antibody (i.p.) or were treated once daily for 27 days with 10
mg/kg CP-358,774 given orally (p.o0.), either as single agents or in combination, as
~ described in Example IX. CP-358,774 is described in United States Patent 5,747,498
and Moyer et al., Cancer Research 57: 4838-4848 (1997), herein incorporated by
reference. Figure 16 shows the tumor size in relation to the various treatments over
15  time. The experiment demonstrates that treatment with an anti-IGF-IR antibody
| enhances the effectiveness of CP-358,774, a known EGF-R tyrosine kinase inhibitor,

~e

for inhibiting the growth of a human epidermoid carcinoma tumor.

EXAMPLE XVII: Pharmacokinetics of Anti-IGF-IR Antibodies in vivo

To evaluate the pharmacokinetics of the anti-IGF-IR antibodies,

20  cynomolgus monkeys were injected intravenously with 3, 30 or 100 mg/kg of 2.13.2
antibody in an acetate buffer. Serum was collected from the monkeys at various time
points and anti-IGF-IR antibody concentrations in the monkeys were determined for a
period of up to ten weeks levels. To quantitate functional serum antibody levels, the
extracellular domain of the human IGF-IR (IGF-1-sR, R&D Systems, Catalog #

25 391GR) was bound to 96-well plates. Monkey serum (diluted between 1:100 and
1:15,000) was added to the assay plates so that each sample would be within the linear
range of the standard curve and incubated under conditions in which any anti-IGF-IR
antibody would bind to IGF-I-sR. After washing the plates, a labeled anti-human IgG
antibody was added to the plates and incubated under conditions in which the anti-

30  human IgG antibody would bind to the anti-IGF-IR antibody. The plates were then
washed and developed, and a control standard curve and linear regression fits used to

quantitate the amount of anti-IGF-IR antibodies. Figure 17 shows the concentration
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proportional in the monkey, which indicates that the anti-IGF-IR antibody has

5 saturated any available IGF-IR binding sites in the body even at the lowest dose of 3
mg/kg.

EXAMPLE XVIII: Combination Therapy of Anti-IGF-IR Antibody and Adriamycin
Downregulates IGF-IR in vivo

10 Tumors were induced in nude mice as described in Example IX. Mice
with established subcutaneous tumors of approximately 400 mm?® were treated with a
single injection of 250 g 2.13.2 antibody (i.p.) or with 7.5 mg/kg adriamycin (i.v.),

. either as single agents or in combination, as described in Example IX. 72 hours after

administration of the agents, tumors were extracted as described in Example VIII, and

15 equal amounts of the tumor extracts were subjected to sodium dodecy! phosphate
polyacrylamide gel electrophoresis (SDS PAGE) and western blot analysis using the
anti-IGF-IR antibody SC-713 (Santa Cruz). Figure 18 shows the amounts of IGF-IR
in tumor cells in control animals (first three lanes of each panel), in animals treated
with antibody alone (top panel), in animals treated with adriamycin alone (middle

20 panel) and in animals treated with antibody and adriamycin (lower panel). Each lane
represents equal amounts of protein from individual tumors from individual mice.
The experiment demonstrates that treatment with adriamycin alone has little effect on
IGF-IR levels and that treatment with antibody alone shows some decrease in IGF-IR
levels. Surprisingly, treatment with adriamycin and antibody together shows a

25  dramatic decrease in IGF-IR levels, demonstrating that adriamycin and antibody
greatly downregulate IGF-IR levels.

All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. Although

30  the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it will be readily apparent to those
of ordinary skill in the art in light of the teachings of this invention that certain
changes and modifications may be made thereto without departing from the spirit or

scope of the appended claims.
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IGF-IR is human.
10
3. The antibody or antigen-binding portion thereof according to any
- one of claims 1 or 2, wherein the antibody or portion thereof has at least one property
selected from the group consisting of:
a) does not bind to mouse, rat, dog or rabbit IGF-IR;
15 b) binds to cynomologous or rhesus IGF-IR but not to marmoset IGF-

¢) inhibits the binding of IGF-1 or IGF-1I to IGF-IR.
d) has a selectivity for IGF-IR that is at least 50 times greater than its
selectivity for insulin receptor;
20 e) inhibits tumor growth in vivo;
f) causes IGF-IR disappearance from the cell surface when incubated
with a cell expressing IGF-IR;
g) inhibits IGF-IR-induced tyrosine phosphorylation;
h) binds to IGF-IR witha Ky of8x 10° M or less; and
25 i) has an off rate for IGF-IR of K¢ of 107 or smaller.

4. The antibody or antigen-binding portion thereof according to claim

3, wherein the antibody or portion thereof has all of said properties.

30 5. The antibody or antigen-binding portion thereof according to any
one of claims 1 or 2, wherein the antibody or portion thereof has at least one property

selected from the group consisting of:
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10 e) binds to IGF-IR with substantially the same off rate as an antibody
selected from the group consisting 0f 2.12.1, 2.13.2, 2.14.3,3.1.1,4.9.2 and 4.17.3.

6. The antibody or antigen-binding portion thereof according to claim
5, wherein the antibody or portion thereof comprises all of said properties.
15
7. The antibody or antigen-binding portion thereof according to any
one of claims 1-6, wherein said antibody or portion thereof inhibits binding between
IGF-IR and IGF-I or IGF-II with an ICs; of less than 100 nM.

20 8. The antibody or antigen-binding portion thereof according to any
one of claims 1-7, wherein said antibody or antigen-binding portion thereof comprises
a variable region of a x light chain, wherein the sequence of said variable region of
said k light chain comprises no more than ten amino acid changes from the amino
acid sequence encoded by a germline Vk A30, A27 or O12 gene.
25
9. The antibody or antigen-binding portion thereof according to claim
8, wherein the variable region of the x light chain comprises an amino acid sequence
selected from the group consisting of the amino acid sequence of SEQ ID NO: 2, SEQ
ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 14, SEQ ID NO: 18 and SEQ ID NO: 22, or
30 an amino acid sequence having 1-10 amino acid insertions, deletions or substitutions
therefrom.
10. The antibody or antigen-binding portion thereof according to any

one of claims 1-7, wherein said antibody or antigen-binding portion thereof comprises
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12. The antibody or antigen-binding portion thereof according to any
one of claims 1-11 that is
a) an immunoglobulin G (IgG), an IgM, an IgE, an IgA or an IgD
15 molecule, or is derived therefrom; or
b) an Fab fragment, an F(ab'), fragment, an F, fragment, a single chain

antibody, a humanized antibody, a chimeric antibody or a bispecific antibody.

13. The antibody or antigen-binding portion thereof according to any
20 oneof claims 1-12, wherein the antibody or portion thereof comprises an amino acid
sequence of at least one CDR region from a variable region, wherein said variable
region is selected from the group consisting of:
a) a variable region of the light chain of an antibody selected from the
group consisting 0f2.12.1,2.13.2,2.14.3,3.1.1,4.9.2 and 4.17.3;
25 b) avariable region of a light chain comprising an amino acid
sequence selected from SEQ ID NO: 2, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO:
14, SEQ ID NO: 18 and SEQ ID NO: 22, or an amino acid sequence having 1-10
amino acid insertions, deletions or substitutions therefrom;
c) avariable region of the heavy chain of an antibody selected from
30  the group consisting 0f 2.12.1,2.13.2,2.14.3,3.1.1,4.9.2 and 4.17.3; and
d) a variable region of a heavy chain comprising an amino acid

sequence selected from SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID NO: 12, SEQ ID
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0109%&& ()- sequences of the CDR regions a variable region, wherein said variable region is
selected from the group consisting of selected from the group consisting of:
a) a variable region of the light chain of an antibody selected from the
group consisting 0f 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3;
10 b) a variable region of a light chain comprising an amino acid
sequence selected from SEQ ID NO: 2, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO:
. 14, SEQ ID NO: 18 and SEQ ID NO: 22, or an amino acid sequence havihg 1-10
amino acid insertions, deletions or substitutions therefrom;
¢) avariable region of the heavy chain of an antibody selected from
15 the group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3;
d) avanable region of a heavy chain comprising an amino acid
sequence selected from SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID NO: 12, SEQ ID
NO:16, SEQ ID NO: 20 and SEQ ID NO: 24, or an amino acid sequence having 1-10
amino acid insertions, deletions or substitutions; and
20 e) the variable regions of the light chain and the heavy chain of an
antibody selected from the group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and
4.17.3.

15. The antibody according to claim 1, wherein the antibody is

25 selected from the group consisting 0£2.12.1, 2.13.2,2.14.3,3.1.1,4.9.2 and 4.17.3.

16. The antibody according to claim 1, wherein said antibody
comprises a heavy chain and a light chain, and wherein the amino acid sequences of
the light chain and heavy chain are selected from the group consisting of:

30 a) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 2.12.1;
b) the amino acid sequence of the heavy chain and the amino acid

sequence of the light chain 0£2.13.2;
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2.12.1 or 2.13.2, or CDRs of that antibody having no more than 5 conservative amino
acid changes.
10
18. A pharmaceutical composition comprising the antibody or portion

_ thereof according to any one of claims 1-17 and a pharmaceutically acceptable carner.

19. The pharmaceutical composition according to claim 18, further

15 comprising an antineoplastic, chemotherapeutic or anti-tumor agent.

20. A process for making an antibody that binds to IGF-IR,
comprising the steps of:
a) immunizing a non-human mammal with an immunogen comprising
20 IGF-IR, wherein the mammal is capable of expressing human antibodies in B cells of
the animal;
b) isolating B cells from the mammal;
c¢) screening said B cells, or cell lines derived therefrom, to identify a
cell line that produces antibodies that bind to IGF-IR;
25 d) culturing the cell line that expresses antibodies that bind to IGF-IR;
and

€) isolating antibodies that bind to IGF-IR from the cell line.

21. An isolated cell line that produces the antibody according to any

30 one of claims 1-17.
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10 localizing where the antibody has bound,
c) comparing the expression in part (b) with that of a normal
~ reference subject or standard, and

d) diagnosing the presence or location of the tumor.

15 24. A method of treating cancer in a human with an antibody or
antigen-binding portion thereof that specifically binds to IGF-IR, comprising the step

of administering to the human an amount of the antibody effective to treat said cancer.

25. A method of treating a patient in need thereof with the antibody or
20  antigen-binding portion thereof according to any one of claims 1-17, comprising the

step of administering to the patient an effective amount of the antibody.

26. The method according to either of claims 24 or 25, further
comprising the step of administering an anti-neoplastic, anti-tumor, anti-angiogenic or

25 chemotherapeutic agent.

27. Anisolated nucleic acid molecule that comprises a nucleic acid
sequence that encodes a heavv chain or antigen-binding portion thereof or a light
chain or antigen-binding portion thereof of an antibody according to any one of

30 claims 1-17.
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consisting of:
a) a nucleic acid sequence encoding at least one CDR region from the
5 heavy chain of the antibody selected from the group consisting of 2.12.1, 2.13.2,
2.14.3,3.1.1,4.9.2 and 4.17.3;
b) anucleic acid sequence encoding the three CDR regions from the
heavy chain of the antibody selected from the group consisting of 2.12.1, 2.13.2,
2.143,3.1.1,4.9.2 and 4.17.3; |
10 ¢) anucleic acid sequence encoding the amino acid sequence of the
heavy chain or the antigen-binding portion thereof of the antibody selected from the
- group consisting of 2.12.1, 2.13.2,2.14.3, 3.1.1,4.9.2 and 4.17.3;
d) anucleic acid sequence encoding at least one CDR sequence from
the light chain of the antibody selected from the group consisting of 2.12.1, 2.13.2,
15 2.14.3,3.1.1,4.9.2 and 4.17.3;
e) anucleic acid sequence encoding the three CDR sequences from the
heavy chain of the antibody selected from the group consisting of 2.12.1, 2.13.2,
2.14.3,3.1.1,49.2and 4.17.3;
f) a nucleic acid sequence encoding the amino acid sequence of the
20 light chain or the antigen-binding portion thereof of the antibody selected from the
group consisting 0f 2.12.1,2.13.2,2.14.3, 3.1.1,4.9.2 and 4.17.3;
g) a nucleic acid sequence encoding the amino acid sequence of
selected from the group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20
and 22; and
25 h) anucleic acid sequence selected from the group consisting of SEQ
IDNOS: 1,3,5,7,9,11,13,15,17,19, 21 and 23;
wherein said nucleic acid molecule optionally comprises a nucleic acid

sequence encoding the amino acid sequence of SEQ ID NO: 28 or SEQ ID NO: 26.

30 29. A vector comprising the nucleic acid molecule according to either
of claims 27 or 28, wherein the vector optionally comprises an expression control

sequence operably linked to the nucleic acid molecule.
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30. A host cell comprising the vector according to claim 29 or the

nucleic acid molecule according to either of claims 27 or 28.

31. A method of making an anti-IGF-IR antibody or antigen-binding
portion thereof, comprising culturing the host cell according to claim 30 or the cell
line according to claim 21 under suitable conditions and recovering said antibody or

antigen-binding portion.

32. A non-human transgenic animal comprising the nucleic acid
according to either of claims 27 or 28, wherein the non-human transgenic animal

expresses said nucleic acid.

33. A method of treating a subject in need thereof with an antibody or
antigen-binding portion thereof that specifically binds to IGF-IR, comprising the steps
of

(a) administering an effective amount of an isolated nucleic acid
molecule encoding the heavy chain or the antigen-binding portion thereof, an isolated
nucleic acid molecule encoding the light chain or the antigen-binding portion thereof,
or both the nucleic acid molecules encoding the light chain and the heavy chain or
antigen-binding portions thereof; and

(b) expressing the nucleic acid molecule.



