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BACKGROUND OF THE I NVENTION Insulin-like growth factor (I GF-I[} IS a 7.5-kD
pol ypept i deVPRHS3S¥i rcul ates in plasmg in high concent r afFORENGAH3 s
detectable in nost tissues. |G| stinmulates cell differentiation and cell
proliferation, and is required by nost 10 nanmalian cell types for

sustai ned proliferation. These cell types include, anong others, human
diploid fibroblasts, epithelial cells, snooth muscle ¢ hocyt es,
neural cells, nyeloid cells, chondrocytes, osteobl ast STMMHMW“M““ row
stemcells. For a review of the wide variety of cell types .fggWhich
|GF-1/1 G- 1 receptor interaction nmediates cell proliferation, see Goldring
et al., Eukar. Gene 15 Express., 1:31-326 (1991). The first step in the

transduction pathway leading to | G-1I-stinulated cellul \ tion or
differentiation is binding of IG1 or G-Il (or insul 'nm“mmm““\m‘mm
supr aphysi ol ogi cal concentrations) to the | G-I receptor. Thgl- |
receptor is conposed of two types of subunits: an al pha subunit (a 130-135
kD protein that is 20 entirely extracellular and functions in |igand

bi ndi ng) and a beta subunit (a 95-kD transnmenbrane protein, with
transmenbrane and cytoplasmc domains). The 1G=-1R belongs to the famly
of tyrosine kinase growh fact@NTm?sa?% LINildkEet al ., Cell 61:
203-212, 1990), and is struct (SROWIEEFACTAR IREGEREORNsul i n recept or
(Ulrich et al., EMBOJ. 5: 2503-2512, 1986). The IG--IRis initially
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cl eavage, and coval eng n ass into a nature 460-kD

het er ot et rémr@%‘ﬁﬁ??%q%%gg\%\oeﬂ?ﬂt%ﬂ‘éﬁ%gg@h ts and two beta-subunits. The
beta subunit(s) possesses |igand- activated tyrosine kinase activity. This
activity is inplicated in thBASKs ) AENY pii ating |igand action
whi ch invol ve autophosphoryl ation of the beta-subunit and phosphoryl ation
of G- 1R substrates. 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-I/IGF-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.,
EMBO J. 5: 2503-2512, 1986). The IGF-IR is initially synthesized as a single chain



In vivo, serumlevels of 1G-1 are dependent upon the presence of
pituitary growh hornmone (GH). Although the liver is a ngjor site of

GH dependent 1 G--1 synthesis, recent work indicates that5t00T ppgority of
normal tissues al so produce 10 IGF-1. A variety of neopl ues may
al so produc¥O 4P Thus 1GF-1 may act, as a regul ator o]?é#\/{ésﬁ)ﬁé 3Snd
abnormal cellular proliferation via autocrine or paracrine, as well as

endocri ne nechpiiesépior poigpegtidandich (sprockssed ng?@s}lﬁ:onbprﬂﬁbl?gc QERLEL NS
(1GFBPs) in vivo. }593 adllabll!gplé of free TGF for interaction Wwth the
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consi derabl e evidence for a role fo G--1 and/ or IRiIin the
mai nt enance of aFilaest LYEOSIng Kinpsg aﬁ'r‘i“‘(“b’oﬂ%‘%f“}“w iy inlicatpdynthesignaljeg Rathyrays el evat ed
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1993; Moody et al fe Sciences 52: 61-11 1993; Macaul ey et at.

Cancer Res., SRhospmmylationobEF7IR sybgeies: breast (Pol | ak et al ., Cancer Lett.

38: 223-230, 1987; Foekﬁmvoe.t:en%l)levclsm@‘?ﬁrar%ﬁendé&u ertqux%%geof1989 Cul I 'en
et al., Cancer Res. 49: 7002-70 09, 1990; Arteaga e? in. Invest.

84: 1418- 1423, P*&*ga'y)gm“ﬁbb%rtﬂaﬂ%(c&ﬁdﬁé%wh tl(emﬁ@épéwosélmfé@fbéepandem J. din.

Endocri nol . Mefgrdy s&tﬁesxﬁ%ér@%m indlOtes tl@f‘@le‘ﬁ{a ity of n@ﬁ§atl RGB! a‘?{o(yroduwz
1101-1108, 1992 regul at ed expressi on of {Gl!

rostate
epi t hel i urh0l eal@E-k & YAE6H o SroRlast tissues g% ASL PrRduce I‘(’bl Cf‘é}\idﬁﬁﬂ may a%tl ., Proc.
Nat | . Acad. Sgia.reddffor®rnomidbid @bhordQular g;bh?éiﬂloh'vﬁ%rh:utokﬁfe'dr RBGRIS to be

an autocrine stinmylator  of human glionmas (San agNord vist et al.
Cancer Res. ?S“?HTSC@&?@“&"Q@%’)ST“S Wph-1 and|TGF-1] bind forlGF bindinetpreseins owt h of

fi brosar conas (trdmaapswamxmhem%uh f k&R I@M&Jx%ra@tﬁon%th,thgﬁnﬁﬁisteS 58:
3021-27, 1998). %‘E erﬂaﬁl ndi vidual s, wth "high normal " levels of |G|

have an i ncred® IG@BWM&&W&F@?%”@%"%GF& seg Gamberggeal-sT-wi t h

| G--1 | evaks icelt H@sxbl.og\a .noy,nedo. range (Rosen et at., Trends Endocrinol.
Met ab. 10: 136-41, 1999 Ivan of these tupor cell l__y es res ond to |G~-I
with a proliferative si GifE s Fepsiderrblg pedqnsgfonp rlsfor K ‘VOTJG & im. |nvest.

82: 354 WO 02/tRbRERRncEEThuROIQBlls Fotfo\dR@ A 121 IGF-IR 163019 are kBB Bed fir €€d et al .,
J. Mol . Endocri nol. 51“056% 514, 1989), and. autocrine or E)aracrlne | oops

for proliferatBefsP iyegal He@ﬁ‘cﬁ&eﬁ SHlimengok 1 9R663-6684 9% MoodyEndocr i ne

Revs. 16: 143-e1§3L1f39&5ncc§/§291%1 ﬂ|73,:l9w|Mac§ﬂ€&Qéi'hl Oheer Res XK02514, 1989) .
For areV| %\;5 hg?(g)ole | G-- Ul G- 1. receptor interaction plays in the

growt h of 2 besast{Bnitak ef %lm§|a%°°' %%'93%/38%1'33%3}9878&‘3“3"5 eCa‘ﬂcer 65:
311- 320, 1992.Cancer Res. 49: 7002-7009, 1989; Cullen et al., Cancer Res. 49: 7002-7009, 1990;

Arteaga et al,, J. Clin. Invest. 84: 1418-1423, 1989), prostate and colon (Remaole-
Bennet et al,, J. Clin. Endocrinol. Metab. 75: 609-616, 1992; Guo et al.,
Gastroenterol. 102: 1101-1108, 1992). Deregulated expression of IGF-I in prostate

25  epithelium leads to neoplasia in transgenic mice (DiGiovanni et al., Proc. Natl. Acad.
Sci. USA 97: 3455-60, 2000). In addition, IGF-I appears to be an autocrine stimulator
of human gliomas (Sandberg-Nordqvist et al., Cancer Res. 53: 2475-2478, 1993),
while IGF-I stimulated the growth of fibrosarcomas that overexpressed IGF-IR
(Butler et al., Cancer Res. 58: 3021-27, 1998). Further, individuals with "high

30 normal” levels of IGF-I have an increased risk of common cancers compared to
individuals with IGF-I levels in the "low normal" range (Rosen et al., Trends
Endocrinol_. Metab. 10: 136-41, 1999). Many of these tumor cell types respond to
IGF-I with a proliferative signal in culture (Nakanishi et al., J. Clin. Invest. 82: 354-



Increased 1G~1 levels are also correlated with several noncancerous

pat hol ogi cal states, including acronegaly and gi ganti sm (Barkan, C evel and
Cin. J. Med. 65 343, 347-349, 1998), while abnornal IGSLUCCF%receptor
function has been | nplicated in psoriasis (Waight et aI i ot ech
18: 521-526W0%Y09)°6 10 at herosclerosis and snooth nuscl e FE@?%‘(‘?&’S‘PS of

bl ood vessels foll ow ng angi opl asty Bayes-CGenis et al., Crc. Res. 86:
125- 130, 2000) 359,n08% Amed et 257 Mdl Bndb&inal. sosooamm@smaarmawcﬁﬁe 40 di abetes

or in corrpllcatlons of , .such as mcrovascular proliferation (Smth et
al ., Nat. g?? %@B‘LO@%’@)’"’ ediaxe Resh ppgpated (IeRajt et akhi ch occur,

inter ali a | nEﬁc&ﬁﬂﬁe Nlemsaﬂﬁmwmdsev&l&ala%ldﬁ%é%%?@ Sd9-yfacipgofiere is an
15 insensiti VI %( res tance to is associated with such di sorders as

smal | stature FPIHFYRY O 6691%1{@: UﬁFub‘?“P‘O' inpsactign playgig dhe gronsthiobpat hy,

decrease i s Musses STdGMaidthorsD s RARRANAS BE 1(ERIEN6LB1A820, 1992nds Endocri nol .
Metab. 10: 136-141, 1999). Usi n!c_} antjsense expression vectors or antisense

ol i gonucl eoti des to t he lcread|IRF flgxels ate alsasomalated withsaverahpancanserens er ence

with | G- 1R | epgisold mmbsbmcluam at l di at ed
cell growth (spid g g rom@&a]ﬂ&ﬁ kagﬁgﬂﬁgﬂ%m}%ﬁz%d@ggﬁ 2000) .

The antisense g’ﬁj z??’eg‘b" Ms34§ul:9c?§%§’f’ﬁ? ahnﬁmrahIﬁle{G%ree@qulﬂu&rwn Basol i ferati on

in several norpeh lrﬁ;ﬂlcbte& mﬁsna@,ﬁféwrﬂ%m{mnmtumggﬁeﬂstSF)iILf{Q%SL{(oo@X EWt htca[‘
ues of - | etr ZKOWSKI el a

al so be in b|t tide ana
Cel | G owt} %“PSF ggggf""f@smuswg‘ tengsigiofileadrvesssliddliowdng angioplapns| . Cel | .

Biol., 12: 388&3&&%15%%11&%)3%0&6 223061 @aooﬁxméree?séarmc mvé}mlkéﬁﬂ%s RNA t0
the | G- 1| E]( Sci ence 259: 94- 97, . I'n addition,

anti bodi es to %’ﬁ"‘( &F’?e&iﬁé‘"é’f’mallca“mﬁrﬂép&%qf SUQQaﬁdmC'Ré%SC"IWIEalEfma"OYQ2

101- 106, 1992; (Saint et<a), Mai. Meals: aitgo,n@arl@m Baéreasédllcﬁﬁ&els Sty ochidd4) . and
dom nant negatjveilrrut antsw%i’gl GF-T R (Prager ct a: Pr o- Nat|. Acad.

Sci. U S A 9115 GH seum ‘é‘fd%ﬁfe decrgaseg;op henthenmis am 69-
32558- 32544, EQseﬁQQﬁtyaiﬂeks&taﬁfbgoﬁm atassociala@ WG REch disorddR 72k sihdl sti@R9) , can

reverse the tr nsf o i nhi bit tunorigenesis, and 1 nduce | oss

of the net ast ?ﬁgﬁﬁf }%@gsq @159 1999h petgonathyodacksase ip ﬁ’uﬁﬂémﬁégnd ation of

apopt osi s. Apm@teqmrﬁsasmfeteﬁhmsmwmmmﬂl agddy, 08BELI41 Goog)vol ved in a wide
variety of devel opment QCT 2005 WD 02/ 053596 PCT/ US01/51113 4

processes, including i %?ﬁa“‘aﬁfﬂserf'éf’%ﬁﬁ‘ %@fséﬁ?ﬁﬁﬁftfﬁallgﬂﬁdcqweaﬁdhq| on to
its role in develwmmﬁﬁhasamrﬂh@ﬁi thattErferéiRs with EOF- IV RL ISR i biAsh

o SR B T LB s el 0
apoptotic progsasnl-329, WOVRTheinyisdibe GRREY ihs JubebHSn inhibiting cellular
proliferation in several normal cell types and in human tumor cell lines. Growth can
also be inhibited using beptide analogues of IGF-I (Pietrzkowski et al., Cell Growth &
Diff. 3: 199-205, 1992; and Pietrzkowski et al., Mol. Cell. Biol., 12: 3883-3889,
25 1992), or a vector expressing an antisense RNA to the IGF-I RNA (Trojan et al.,
Science 259: 94-97, 1992). In addition, antibodies to IGF-IR (Arteaga et al., Breast
Canc. Res. Treatm., 22: 101-106, 1992; and Kalebic et al., Cancer Res. 54: 5531-
5534, 1994), and dominant negative mutants of IGF-IR. (& Prager et al,, Proc. Natl.
Acad. Sci. U.S.A. 91: 2181-2185, 1994; Li et al,, J. Biol. Chem., 269: 32558-32564,
30 1994 and Jiang et al., Oncogene 18: 6071-77, 1999), can reverse the transformed
phenotype, inhibit tumorigenesis, and induce loss of the metastatic phenotype.
IGF-1 is also important in the regulation of apoptosis. Apoptosis,

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



5 may contribute to the devel opment and progression of malignancies. |G|
protects from apoptosis i nduced by cytokine withdrawal in |IL-3- dependent
henopoi etic cells (Rodriguez-Tarduchy, G et al., J. | mm$DCT 12008: 535-
540, 1992), and from serumw thdrawal in Rat-1/ nchR cells (Harrington,

et al,, ENSO0Y05339%: 3286-3295, 1994). The anti-apoptotiBCF ?’Pé’ﬂléﬁ of IGF I
is inportant in 10 the post-commtnent’ stage of the cell cycle and also in

cel I's bl ocked brﬂc&ﬂs'm@h(ditli@lmrﬂfn@@ﬁcﬁﬁcﬁo@?sﬁb&m%ﬂﬂ@%r{jQn Redit AT o8 The
denonstration that c- riven fibroblasts are dependent on I G-1 for

their survival %’ﬁ'gg@éft*sappwails #fpdta bees implicatedppan imperianpseliutapsafaghard | GF- IR in

the mai nt enancgsapkt tiMBREeneHd (Wiliidks, S(F@CE'SfIG@&JIbyS lbﬂhLQfetNﬁgre%%]pltBQS' S,
role distinct fromthe proliferative effects of 1G-]I G--IR 15 ThIS

woul d be sinil & {¥34 Mp@,ewwgmap%mmprcwrm@aatyymzsx h@cnamlwoapopt otic

genes such as ell et al., Cell
57: 79-88, |319885’?&0'[1@3&12&%2??8@%@%3%9ng)?}&s‘(dn %43;54%]%{?16 1990). The

protective effects of | &E- lpr@wctaﬁemta@mt@san@c%beqmﬁ@ withdrawalinlli-fy | GF- I R

present on cel i | t Res.
55: 3739- 3741, ée?emm HEB’%E)%%& o %(hﬂ'%'ggnﬁrér-ag% p(?%E %lc?fht?ﬁ@tn?loﬁ@g? |GF- 1R i n

the mai nt enanc#0oF9% )i sert from serumpitbdravaldn BatolinyeriR ¢eiis Gacmingtign, Bs e, ant i sense
ol i gonucl eot i deggbO. W%’é%‘SR%W"rhé ﬂlﬁrﬁbbgt&f‘cc%uﬁctlgﬁ'@ﬂbl:thg lmf%nﬁrﬁlxr?‘t' onshi p

between IG=- IR levels, the extent of apoptosis and eni c
potential 18f ahs past-cymgiment stags ofihsreell recdecand atsp "mellablockcc!:ah@ércy s. 55:

3739- 3741, 199&6gres§ﬁn®y%{oﬁéfdﬂfe%§%1d@:Tgédérﬂ)ﬁ@ﬁxoh%pctr HMeﬁo pr ot ect

tumor cells in VIj ro from et oposi de-i nduced apoptosis Sell et al., Cancer
Res. 55: 303- 3ged ¥§9‘53d°£ﬁ'die"‘é*9éﬁlrﬂt§?féh°ﬂrsama H1geqgs(s that thare | l&an decrease in

|G- 1R | evel s ibpbeu Wid fr v RSFeHahSmERARR: aﬁﬁaw&uémgwmaﬁ of tunor
cells in vivo (Resnicoff et al., Cancer 69 1595

Potential st rdﬂ@b‘f“é&a%PSF'ﬁdekldﬁQ"Cé@'@E‘ttbﬁsﬁ@“feﬁﬂ“ﬁﬁffcﬁﬁhf Kk} %@GF:&RI 30
proliferation mss»o&n@s@ﬁmwt@amcth@@% bk FFaydd byl dite %ﬁﬁﬂ%g_t]o@:%éngs and/ or

i ncreased | G- | R receptor |evels include suppressin evel s or

| GF-11 |evel s S8fh ‘15Pé\?%ﬁ‘tﬁ'%‘t“ﬁélm%|SwaivhldM9P°WGH <t aly, Gelﬂ hE 7PEB- 1989 For

exanpl e, the |KyRerdE: ,g:agu S4TEL 054: 384 g;;@qn@doygue octreoti de has been
enpl oyed to reduce | synt hesjis and/ or_secretion. Soluble IG- -5 OCT 2005

WO 02/ 053596 PCT/ US01/ 57i*f1P3°t5=tW$ wifasteof Kifichon apeptosinare dengadenbigropt osi s i n

tunor cells |th m}anﬂ,lgyﬂ{&;ge | ani mal
o Ceh b a¥i y e ncgirdégﬂéﬂaa%m%ﬁ Iékéln@&f%&g:wﬁrg gdd| oo

| GF- I R anPPser?ée37éP13é’6hd8?5éoiliP%*sf°r preastiagertetirdfirsior of IGF-IRGr the

maintenance of tumor cells was also provided by a study using antisense
oligonucleotides to the IGF-IR that identified a quantitative relationship between IGF-
IR levels, the extent of apoptosis and the tumorigenic potential of a rat syngeneic
tumor (Rescinoff et al., Cancer Res. 55: 3739-3741, 1995). An overexpressed IGF-
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-I, 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-



and anti bodies to | G-I R have been used to decrease IG-1 or IG--IR
expression (see 5 supra). However, none of these conpounds has been
suitable for long-term admnistration to human patients=5 0CRQO i on,

al t hough 1 GF-1 has been administered to patients for treatnent of short
stature, oWMEWWSIHsi s, decreased nuscle mass, neur opat RFTBHildBet es, the
bi nding of 1G~-1 to | GFBPs has often Yrade treatnent with I1G--1 difficult
or ineffecti velR H®béaesditd irgluye apbprosis iaarAdr cklen bob @sd inhidft tintdrigknesied | GF- | R

have in such' , disorders as.cancer and other prgliferatjve disorders when

| GF-1 and/or 182" F’ﬁ?egi"@"‘alga\?g’?@ﬁyﬁfeg’s@n ,braﬂﬁie’talge&?’lﬁl" est#agogb’&'l ittle | GF-1

and | GF-1 R havegsn Idht&midixerGF-Hw}lhs@Seo]@bﬂfcleoﬁde@{f&b&deadﬂdloéde@bfIGEM\'hen ei t her
be desirable to generate

| GF-1 and/or IGE-IR are erexpressed, it woul

anti bodi es to 1"¢gn9e Fﬁé?t%&gblgﬁ‘dp%@%%@lt%&fC’éF?H@F'IPﬁ IR expressien €84 nul at e
| GF- 1 R Al shoug@pra3nHbwéveF, nbié TiebdeipBiends AxkdebPRitatie AR Idn@derh0 have ‘been
found in certain patient %?Jvmth aut o] mune dj seases. _none of these

ant i bodi es has2dBWasration; (o fumap patisets nivrddifian, althaush ihRastbsenndministerad| e f or

i nhi bi tT ihng |G'_tolpau’:hﬁisifwtfeﬁdtgfeﬁfofsﬁéirﬁﬂﬂ%}%tdsfjg%&oﬁslég&i‘éfgééiéﬂfs_?_lﬁQﬁ!ﬁ, es. ISee,
e.g., onpson et al., Pediat. Res. : - . Tappy et al.,

Di abet es 37: 1WB@P%I7&%,£§’9§8;‘th§P&%ﬁF'éf° IGFBPs bes oRlgn B‘ia#rfﬂ%r“ﬂiw WBh 251- 257,
1993; Drexhagacetl dafficult NNehdIREtiveJ. Of Med. 45:285-293, 1994. Thus, it would

be desirahle to obtain high-affini.t ma nti - -I.R antibodi es t hat
coul d be Bged to treat ﬁ?cg%’qﬂe%ﬂﬂgﬁ??“%ﬁf @'%@éﬁfﬁ%l ipgucpE .
:Z)RA\A\V NG;S Fi ﬁs:didordférs! as gaﬁhcm alhiargjmﬁataf siveQfisobdes wheal1@PY ilaﬂgéoxlﬁgﬁllkfl&gsdpf the

i ght chain variab) e i ons from si u ti-1 G- IR antibodies to
each ot her and"’fr(?x‘lj%srs?fi' F?ﬁ{éﬁg@g‘ﬁiﬁ&ﬁg .lmllsfiléf 'qi%fg&shat"ﬁé‘ disorgriueh 250f t he
nucl SoéI i de ;‘qua?aaﬁréaﬁcli E;“E,g wuaféigulreFrlaga/ggG}Tmti&%zﬁdg?hprzegsﬁiig%u\séé)q ?fD -
anti bodies 2,12.1 ( i .13, i . 2..14. ]
9) and 4.9.2 ( é@"%"(&)ﬁwe“i’é? aP‘g}%S'&E}?%G?HB&ha‘ %%P beused,te gtherimhibikon/k A30
sequence (SEQsliluldeIGBAR. Afthdligh bidi-BFRISaribedicsthatd begh FipBiedb niddedtiCl ot i de
sequence of VLr of,.ant i bod

i }14.17.3§SE I D NO 17%?{[0 th&)gerrﬂine VK 012
sequence ( SEQ P erergipypatigatswith aupsimmiledisepses. noneofithsse anjibodipghas Ber) eot i de
sequence of Vlipufifiedaunt nbiechss Beed sHownIER: $uRaB¥eXor Zih)bifisg IGFY ﬁﬁgif}ﬂfbﬂe V:< -5 OCT.
WO 02/ 053596 PCT/US01/51113 6,A27 sequence (SEQ I D_NO 37).. The alignnents
al so show t he YRS %‘H‘fadﬁmﬁeﬂges' @Ee'grgom:‘%‘aésr?"%ﬁli’ BeERs Reph?: 8¥hsensus
sequences for 459,J988;Tappylet 1., Didbeh I 70811 BEQ 988, DVBIgimah 3t 45, respectively.
Figs. 2A 2P show Akl S EYs3. 35, 1558 DluGee s il keedyeiags: L4, eavy

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 mti-IéF-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 (SEQ ID NO: 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. IB shows the .

30 alignment of the nucleotide sequence of VL of antibody 4.17.3 (SEQ ID NO: 17) to
the germline Vk O12 sequence (SEQ ID NO: 41). Fig, 1C shows the alignment of the
nucleotide sequence of VL of antibody 6.1.1 (SEQ ID NO: 21) to the germline Vi



5 chain variable regions fromsix human anti-1G--1R antibodies to each
other and to germine sequences. Fig. 2A shows the alignnent of the

nucl eoti de sequence of the VH of antibody 2.12.1 (SEQ | DSNeET 208t o0 t he
germ ine VH DP-35 sequence (SEQID NO 29). Fig. 2B sho I#SEFN%"Q””EM of
the nucl eotYU&/%efbience of the VH of _antibody 2.14.3 ( ! 11) to
the germine VW4/4.35 sequence (SEQ foNno 10 43). Figs. 2C 1 and 2C 2
show t he alignnents of the nucleotide sequences of the VH of antibodies

2.13.2 (SEQ | DN hee A (OHD) | BB AMO I BRERADNG: _ 23) (0

each other an I ne VH DP-47 sequence_(S . . 2D
shows the al i ghlréntm ea¢h armbodryu&hemnseréu%f@qmﬁ@éorcﬁlg% hé 19|-‘Fr%?h°}§(ﬁt“i %%%y 4.17.3

(SEQ 1D NG ;I?QNE)@ §3hg hgm&%erVH DP-71 sequence (SEQ ID NGO 35). The

al i gnnent 15 0 shows”’ egions of the antibodies. The consensus
sequences for Figs. 2A- F@D?@r@slmvmlgmersgojthww@stld%qwcespé%éeacvwe| y.

Fig. 3 sh t hat L BEL hi b
G 1 bi ndbng Bt icelon ot fe g SRGORE dopfuhd efiSpg s oy

4.9.2 inhibit sgeehnd sequedessedig. 2,@smmemaingnmym@éthnequmﬂpmnwca@ftbﬁ (upper
panel) and in r .
panel ). Fig. %ﬁi@\g%ﬂ%&ggﬁgﬁgﬁgaﬁﬁﬁﬁ \gﬁ?g%%%‘%g (ét \ﬁrgeduce
| GF- | R phosphm0y29)s Fipe2B sigmalthd atigBifisnt b(Fhe hﬁcltquldmesuerﬁi: gfthﬁvklmfws t hat
anti-1 G- 1R anti I R
tumors. Fig. 7“%%%‘%3??"?1% SJEE%I?) ﬁ?dﬁi‘ﬁh ‘gg%é (s 5%5?‘}8%&6??%{%#36%@ IR
t umor gr owioh |4B)thg© Zﬂ-Dbmi 20- éﬁho“plzhnelh@mntspﬁthcoumqtiéc seqrenagstaf thedfit amyci n
(right panel). i nti body
2195 50 ser it 2 RS FRIBNG AP LRI SR R il G R
Fig. 9 shows tigto éa¢hbth|a+ z&xdd@&xegemﬂmami DP-@F sdqRerma (SEQ Ty ND: 13 Pig. ARi bi t
3T3-1 G~ IR tunor gro oaon or in c rryC|n -
OCT 2005 WD 0271195’35*%‘ @M? B‘i“iefg SPARgnG® °ﬁgb¥ﬁ tfa‘ﬂi"ﬁa’f ﬁg’%
agtl body 2. 13. g Nohii9)ith thelgamgine MHIDP-71 géquatde (SEQ D WO: B36). &bm.gnmemon vvlth
adri amycin. .11 shows that tibody 2.13.2 i.n Colo
205 tunor! Sgro%émshowsme&%re&?és B‘f'tl‘? ?P%%‘*ﬁﬁ ﬂngf F‘E)rﬁe'éﬁsﬁq%enﬁeéggfgéu
(5-FU). 5 Fig.2p2reShows id SK IDNOEI 58-89, depesivaf. anti-1 G-I R anti body 2 13.2
Fig. 3 shows that 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-IGF-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 2.1 3.2

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.



inhibit Colo 205 tunmor growth in vivo alone or in conbination with 5-FU,
Fig. 13 shows that nultiple doses of anti-I G~ IR antibody 2.13.2_ inhibit
MCF-7 tunmor growth in vivo alone or in conbination with T AT MQ. 14
shows that anti-1 G- 1R antibody 2.13.2 inhibits MCF-7 tu.{%q_}r %grO\Mh in
vivo al oneWa @0f3Hanel ) or in conbi na,,ti on with adrianyci (UFP% t panel ).
Fig. 15 shows that nultiple doses of anti-IG-IR antibody 2.13.2 inhibit
MCF-7 tunmor growth in vivo alone or in conbination with tanmoxifen. Fig. 16

shows that nultiple do hat hferd FRreitib By 1 22 ihBibids largehidaot  A431
tumor growh in vivo al%? 'éeg]}c’%{yrt\ acorrbi nat i onl wi'th the epidermal growth 15

fact or recept growtlEGRR)in tymmsdtior With @éranyichihi bi t or CP- 358, 774. Fig. 17 shows
a pharmacoki netic eval i LR Miba\eN 038 inhibits €6loi208  Of

anti-1 G~ 1R anti body 2%?%.‘3%%&@“6%%_ ogus .nlnnk}gs. Fig. 18 shows that the
combi nati on otunigrowtiSR WiR deneiobachpmpinaorpwishdtdeaxypiidipg Sri)i ner eases t he

downr egul agi on of | G- 113, 5 & FrruhfFid SUIF ahIE-YRaniivay £ g 1OA shows
S %n 3|?

t he nunber” of nutation erent regions of the heavy and |ight chains
of 2.13.2 and i@iti£Cdlo ceimpaioegrotth it izo glonew incomingivonced 5S-FEi gs. 19A- D show

alignments of the am ngaghds SES IR SAR drifIOPROmAdy bight chains of

antibodies 2,13.2 and ne sequences from which they
are derived. Rhgbit MOB-Bthmosgranthak viyo alemt oroh carhination Mathagioll 25 sequence of

t he heavy chain of antihody 2.13 SEQ. | ) 4 N2 Stumaer mine
sequence DP-47(3-23)/ mgﬁ'gﬂfﬁ@"s(tgé@gﬁ"wa%oqy %}%%r%‘gbé{smﬁsftgﬁ

?I i gnment |gf Eﬁ%wmm ﬂﬁb ﬁ@ﬂedle&@@n&mﬁ afmtifetion withedroinaicin (oght@aedlbody 2. 13. 2
SEQ ID NO w th that of germine sequence.A3f) : NO. 48).
Fig. .19D shows an al i]:giﬁ'rférfg"‘gsft{’%pﬁ%qu %e%%atlgégﬁﬁéé&gf%hg heavy chain
of antibody 2.ilidbil MCPEQuARr EowliGn vA hlowt itin ttrabinafongeththmenifesequence

DP-35(3-1 1)/D3-3/JH6 (SEQ ID NO, 50). . Fig. 19 i.gnnent of the

ani no aci d sequence of E‘ESQﬁeﬁj‘ﬁstthﬁtﬁﬁqlﬁpl%?osg%%gﬁnggégﬁgﬁi@hﬁ% ég ID NO 51)

with that of ggkipkAaSI GARHEERE ASRb dishe GSEQMENaOWiIGANe epitsrmatigmntes 19B- E,
the signal sequences are in_italjc,, the C%)Rs&%‘rﬂes -772 OCT WD 02/ 053596

PCT/ US01/ 8811 Facter resrater (FGTeR) raiwe kiass aHP &l 8 "are bol d, the framework

(FR) mutations are hi ghlyi ghih6ws MpadAnatoRinktic évhigation'of 4 singlednteaverves ami no aci d
residue and CDR nutations are highlj h,teé%ﬁwith an asterisk above the am no
aci d residue. IWWHWIW?‘IWE%H%- B Ramploge ™ vent i on provi des an

i solated antibody or antjgfnBivEaitBe combination of anti-IGF-IR antibody 2.13.2 and

adriamycin increases the downregulation of IGF-IR on 3T3-IGF-IR tumors in vivo.

20 Fig. 19A shows the number of mutations in different regions of the
heavy and light chains 0f 2.13.2 and 2.12.1 compared to the germline sequences.

Figs. 19A-D show 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/TH6 (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(3-1 1)/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 (SEQID
NO: 52). For Figures 19B-E, the signal sequences are in italic, the CDRs are




portion thereof that binds IG--1R, preferably one that binds to primte and
human |1 GF- 1R and nore preferably one that is a human aggi ﬂg The
invention provides an anti-IGF-1R antibody that inhibit" 0 di ng of
IGF-1 or 1G] to IG-- 1R, and also provides an anti-I| G { | body that
activates MEYR0 The invention provides a phar mceuﬁ%{ﬁogglrlrygsi tion
conprising the antibody and a pharmaceutically acceptable carrier. The
pharmaceutical conposition may further conprise another conmponent, such as

an anti-tunor A6eRt.dQhe &hstaifRGMAEs aleDBAEIE frafleRGRYER) Mutatishs bizer apeut i ¢
met hods are al so provided by the invention. 15 Di %gnost%ﬁ}ﬁE hods i ncl ude

a method for dighlighoes wigh @ Blas PecisENEBEOYshe Fpige AGR rSIRuaAY HIGr essi ng
ti ssue using %rﬁﬁﬁi%ﬁtkﬁith%%t‘éﬁs?%e tHA ey /RREetile. met hod conpri ses

adm nistering the antibody to a subject in need thereof, preferably in

conjunction wth adm ni strati on of er.a ic agent. The invention
provi des an isolated cell Iirvw&uﬁﬁgéh@%ym@%m , that 20 produces an

anti -1 G- 1R anti body. The invention also,provi ucl.ei cul es
encodi ng the heavy and) PSP YeRIRRRROES S%W%%ﬁ-aﬁt:@&? ﬁganﬁgﬁd‘."gﬁé&e t her eof
of an anti - | Gphidn @itkdop 0@YbindEGFIIRYi@Eleiably dae ehat bieds tu pdetesndindndnost cel.| s
conprising the _nucleic acid ecules, as well as t.hods of r. i nantly
produci ng t he 1951%‘;)@6?’?%%8“@%3&@8 ”lﬁ/‘staﬂlé’mﬁ%a?ﬂ?@?%i@%é?:‘feaa??uqr%‘gu%gg?

Non- human tr anggeaFIR amibsay mat iRRbitekpbRdng bhESHMbPaGF dhd/IGF-IRj gidtalsochai n or
anti gen-bi nding portions_thereof of an anti- - R anti body are al so

provi ded. The PAroKikdssen aHi-EFkR W'gﬂ’fﬁ'dg@ a%lnvr?éefﬁ@ ‘or treating a subject in

need therggf W th an eff&aidnMén poRLAta Phrmcauichicbmpastiot combedng the encodi ng

t he heavy and/or |ight 30 chain or antigen-Dbindin ortions thereof of an
anti-| GF- | R arfotibpsyynd 8 p@fwr"%gsawtﬁg? 6%%%‘9%%%%@&? @f?f%‘g%m LED

DESCRI PTI ON @m%ﬂ%&h@i%%&&hﬁ&@ﬂ?s@ﬂgs SeeBtadoragedint siiemgiigl ess
ot herwi se defin erein, scientific and technical terns used in

connection wi trkageite present invention shall have the neanings that are

comonly 5 under st ood by LhageaRif thQigthi@h¥ihsds dd alidbrbigeddylihe iantiber ,
unl ess otherwi se required™b context, singular terns shall  inc]ude

y . .
pluralitid$ andiaglosticanethedsrigcluskamethioddprdizenesies the PRSSRAPERT. loBHR AR v |
nomencl at ur es ﬁ?ﬁ-éxgregﬂm%é Rlhg%h G- I@NER LRBBAY. GA @R raéutic @RtHod

comprises administering the antibody to a subject in need thereof, preferably in
conjunction with administration of another therapeutic agent.

The invention provides an isolated cell line, such as a hybridoma, that

20  produces an anti-IGF-IR antibody.

The invention also provides nucleic acid molecules encoding the heavy
and/or light chain or antigen-binding portions thereof of an anti-IGF-IR antibody.
The invention provides vectors and host cel!s comprising the nucleic acid molecules,
as well as methods of recombinantly producing the polypeptides encoded by the

25  nucleic acid molecules.

Non-human transgenic animals that express the heavy and/or light
chain or antigen-binding portions thereof of an anti-IGF-IR antibody are also
provided. The invention also provides a method for treating a subject in need thereof
with an effective amount of a nucleic acid molecule encoding the heavy and/or light

30 chain or antigen-binding portions thereof of an anti-IGF-IR antibody.



and tissue culture, nolecular biology, imunology, mcrobiology, genetics
and protein and nucleic acid chem stry and hybridi zati on descri bed herein
are those well 10 known and commonly used in the art. The5n@éiTh@#8 and
techni ques of the present invention are generally perfo mzlgs accor ding to
convent i onaYO PRASERSBIs wel | known in t{1e art and as descriQ&F MW ari ous
general and nore specific references that are cited and discussed

t hr oughout the present spECAILERDESCRIPTION DFTHEINVENEIONI cated. See,
e.g., Sanbrook et al. Mdlecular Coning: A Laboratory Manual, 2d ed., Cold
Spring 15 Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989) and
Ausubel et al . Definitions and GenerahTeshrigies Nbl ecul ar Bi ol ogy Greene Publ i shi ng

Associ ates (1992), and yhRkd AWna0eRR Q&Qﬂﬁ@% Qs nual
Col d Spring Harbor Laboratory ress, é T—?a dl 90)
whi ch are |nco¢q@mcaoleelltlhélperenenbywwwbeslahd:eve thﬁnzapmxts th@t areemmqm\x and :
Gpec 1 oat fonst SaeabBrnBicor BRlrafy sFR BRSAT Pl MRee L BRIN, AGh ?{d%érd
hgr ei n. The nospsissy 8@3}#@@%&ehilllmﬂlldenhwd}tlcscﬂndwurdhtenamhatlh@ludaﬂmr atory
d S I jgani c
(F:)Lgﬁfsﬂ;, andgnrgggfz?ﬁlg#ﬂ? rd en @%%%gﬁﬁcgﬁ[aaﬂ]?n‘%ﬁﬁxﬁggﬁcﬁ’e%r herein are
t hose wel | knoad txmgcld@m;rmqleyulan]mi@gn mmmloayytmlchbIaMarmntt@shmii ques are
df hem
or epar at i on.  ToCEnra PORRERid (AR BlasHiAARLY SRnel NIFRREHMA, 1
f ol | owi ng Ier negnown andesmmemntyeused lséhqamdﬂbatnetﬂodssehéltdchrbeueanﬂ@p pesatl to  have
the fol I owing 1H&%{?6r{‘£§6enmﬁ¥ L&forxp?ecpﬁl:é{'&ﬁgt gvenﬁ{;wammﬁé% b fn O
DI ot €1 1 sequerbesn B so PGPS TN Gt SHbmETRSPERIT &3:%55& frsored 5 CCT
protein seque [ 1
S0l ated polyaonrgey mORBkMehii eI S B R ALE f%0r 11
i sol ated po
origin or gou?/e?ge- Sembepek Ft\ﬂéthiwu(alflqngtgnétLa /o) Marwd!, Zdv:d hCaidSpnral | y
assoct at eds COmARRRLGA A CORRKS HhobIN Y T1918) INCARhA Bra(2) Fs free

of other proteins fromthe sane |s expresse cell froma
di fferent 5 speeteasProwgeolg W)M@lwé!rﬁmlogyc@mnelﬂubhrmrurﬁessodﬁmsﬂ993) pmd ypept| de

that is chem qaby m@umuﬁ,ﬁb ab%vmﬁmaal '1&%&11 g%ia!ra&ﬁab&

d|fferent fromthe cell from inates w
"isol ated" fr dH§s tCS)ldrﬁﬂf\!}SéIlatb?r é‘s%c(é?%)ﬂ eduqb@rmommaed hhrelpbmeéarcnca:ay al so be

render ed substgR{d &l kshchidn® endfurifgdidh @JciuMq@?ﬁ@%lzy%rﬁQd CRBRANGEEL S by

20  manufacturer's specifications, as commonly accomplished in the art or as described

herein. The nomenclatures used in connection with, and the laboratory procedures
and techniques of, analytical chemistry, synthetic organic chemistry, and medicinal
and pharmaceutical chemistry described herein are those well known and commonly
used in the art. Standard techniques are used for chemical syntheses, chemical
25 analyses, pharmaceutical preparation, formul;nion, and delivery, and treatment of
patients.
The following terms, unless otherwise indicated, shall be understood to
have the following meanings: )
The term "polypeptide” encompasses native or artificial proteins,
30 protein fragments and polypeptide analogs of a protein sequence. A polypeptide may

be monomeric or polymeric.



isolation, using protein purification techniques well known in the art. 10
A protein or polypeptide is "substantially pure,” "substantially
honogeneous” or "substantially purified' when at |east aboudC@MBo 75% of a

sanmple exhibits a single species of polypeptide. The po de or
protein mayY®&mBhoneric or nultinmerjc. A substantiall yl)%ﬁ'sﬁ%gf@peptl de

or protein will typically conprise about 50% 60, 70% 80%or 90% WWof a
protein sanpl e, nore uslhbdteyn iSladinroteiasss "iaiutkdpobbenidb| iy apididin e over 99%

pure. Protein i ngenaj.t v m be i.ndicated, by a nunber of neans
wel | known in @%e@af%aéggﬁgg% p%l%ﬁ'@%f%'me(?«g98?9‘1“"’”«3&’38%‘%%??6%’& s of a
protei n sanpl ewitlf mituraliyeadsdoiated icsmpdnieats thgt carhprgl @ ipid yatiepstelg2)iafee  UpON
stai ning the | . With a stain well known.in the art. r certain purposes,
hi gher resol g‘ﬁiogﬁr Wﬁ?‘"ﬁzmﬁ‘r‘giﬂaa‘éapws&]priﬁﬁﬁ%ﬁb? C%{:'ﬁ%?aﬁ'é}é%‘ wel | known
in the art 5f orspedf, qru#) doecdt bevir inHakud, ETHUR, apolypeeiae ilﬁﬁsE}liei?fﬁéﬂﬂg} " as used
herein refers to,a.polypeptide. that. has an,am nq-terym nal and/ or

car boxy-t er mi rfé?thiféﬁggf’%%ﬂ,&cﬁfﬁ in el lalag Wé‘e?’é’ﬁ%’mt%ﬁmt misdoaE Yk _quence i s
i dentical to tharaigrorespendiltg "poﬁiea'izlemiti ﬁmmrh%: ﬂgdcwneallcgmp&_féﬁzur Al _ng |
sequence. Fragnents typicall re at |east 5, 6, or . am no aci ds | ong,
25 pref erabl ygpé?telpggg)égiﬁe %fﬂ%{‘i‘i% s&Bﬁtﬁ'é‘alfyo%gf,&Hﬁ‘P’él]b?sé‘?cé”r‘%fb‘ivpa?e“fsé’dst 20
am no aci ds | dsdationusinglptofeitpurlfiefesn tafinigids well&ab WS inl thagh. _e\d/enI nor e -
preferably,at |east 70,,80, .90, 100,.. 150 or 200 am,no.aci ong. The term
" pol ypept?‘ge anal og” as’ ASKY ?fé’lpéipf‘fﬂ\d%’fseF‘?S?B“@yﬁbﬁeyp@“ﬁt’"iaﬂl?ﬁy that is
conprised of aosegments" of "setstahibaly tpuRfeda Wherdat aekihiboiti5ato 136 osddasbrRNt i al
identity 30t or.tion of i

one of the f ole?}g%tggagSlrﬁﬁjeosﬁé?’fsi °ZE9I§YHAE§}&S g@‘:‘? S?@ﬁ%ﬁ%%?ﬂﬁ%ggagﬂg : Ih%S uﬁélelr sast
sui tabl e bi ndimngomenidortniwtiseric( 2)subadnitibliyt puré golfleptide or Ghotdin @111 thiEaily!  bi ndi ng
o o bbb 4, 6465, T o SRR SARISROD
OCT 2005 1$°CT. /ab_dﬁ(_ﬂﬂ%,_lahd@reie‘tab_l)pwillyq&@péﬂ9@% ;ﬁmlmgféinq:ﬂﬁﬁ_rdr f6mégeadiyTRAyvat i ve
ot U al | y- 00608 Pl ed B bt s 581 BymaS R Citk BPolsbRb G ehoi no-
acids |ong, peletepadresis ofta fretein sabile, ffibwed By viSthliz@ a sthle pollpéhtiaé baa@0 am no
ceur i ng-pol Spnrice AR R e R o dRin PE P e FDREPSFE eHBoe whi ch:
(1) reduce suscleiiin oay betpyovided by asis®HPEC 85 othét)meaf ke EkndoWaGERE hidkdri ty to
oxi dat i 0Ny, ( 3}:ur?flictatei<§n. bi ndi ng
The term "polypeptide fragment" as used herein refers to a polypeptide
that has an amino-terminal and/or carboxy-terminal deletion, but where the remaining
amino acid sequence is identical to the corresponding positions in the naturally-
occurring sequence. Fragments typically are at least 5, 6, 8 or 10 amino acids long,
25  preferably at least 14 amino acids long, more preferably at least 20 amino acids long,
usually at least 50 amino acids long, even more preferably at least 70, 80, 90, 100,
150 or 200 amino acids long.
The term "polypeptide analog" as used herein refers to a polypeptide
that is comprised of a segment of at least 25 amino acids that has substantial identity
30 toaportion of an amino acid sequence and that has at least one of the following
properties: (1) specific binding to IGF-IR under suitable binding conditions, (2)
ability to block IGF-I or IGF-1I binding to IGF-IR, or (3) ability to reduce IGF-IR cell

surface expression or tyrosine phosphorylation in vitro or in vivo. Typically,



affinity for formng protein conplexes, (4) alter binding affinities, and

(4) confer or nodify other physicochem cal or functional properties of

such anal ogs. Anal ogs can 10 include various nuteins of .assgqugpge ot her

than the natural )Il%-occurri ng peptide sequence. For exarph&.,sipgle or

mul tiple affMGEPY substitutions (prgferably conservative amno acid

substitutions) may be made in the naturally-occurring sequence (preferably

in the porti onPAYPeptids 2pPEsaBPIIYE COUCERENE amHeo arishaubstituion (@rirserign or

i nt ernol ecul ar : g . ' j.d b Ll houl d not
de@é?x'ah)a&ﬁrﬁrespr%]ct%)m% Ridahy, }‘&éﬁg*ﬁgc uBfice! AﬁHQEstt%;SlﬁIZQFE at

15 substantially change the structura erirstics o ar ent
sequence (e. g. leash20 arinp agidsienss prgferably aitsast S8HPUTH 8BS0, 1MONEXaw 280 eak a hel i x

that ocours | Nuhaiiefor AEEHIENSE: ofth iduSlolple SLNILghARREL secondary

structure that characterizes the parent sequence es " of
art - r ecogniszedoqoerigppinegiedessecondary and tertiary structures are described

in Proteins, StrUCtur%:svr%@o?%i%gﬂﬁ%bﬁﬁﬁt&%gJe%Sé‘%i@ﬂzg >%nceEd., W H 20

Freeman and Conpany, oduction to oteln Structure
(C. Branden aswsceptibiliyerwrrotedpiss, (2) Bdubesuscepritility shoxidptiolgdy aftortinding Y.

(1991)),; and - 364 (o W ch

i ncor por at ed h;glr:hglwr;% ﬁ@”‘%%?‘é‘ﬁé“ﬁ%@%ﬁ%hég%%? ?ﬁ‘é‘j"ggﬁng‘g"%g@ )%’ﬁﬁgﬁ y used in
t he phar maceutmedifly otir phydigerhepicalor fimauenalmropertins opsich aradoganAhalegsigent o t hose

of the tenpl at; &Wai-i i - i e termed
"peptide marretllﬁf:lg or%&up{ﬁﬁg’g?ngér@ﬁ 82{@“9%&8%%%8@-%{3%3EELS?EQ Res. 15:29
(1986) ; Veber sautne diotéxagele, siarpudtipde miggadid substitutiqhy Gneferablyal . J. Med.

Chem 301 1229 Ll AR%Yv. #KERiKBahRADRARL L SlabSR Mubiily-delgpgnce. Such

conpounds are often devel ope | _conputeri'zed 30 nol ecul ar
nodel i ng. Peptseakenes (pisferably in thgtporion ofthe pelypaptifd gutsiderthe damainds)tforaringeut i cal | y

usef ul pepti degfRyecRfr dbafds! R BELAYAR é.gﬁn}%o%l& sHBhiffton LRIAREUL I C or

prophylactic effect. Generally, pepti nmetics are structurally simlar

to a paradPfgmspbitangalbtdnaree theistracturalehpra¢toristips ofdee pareat sevence(cdosi r ed
biochent cal . prroRglhtn Ui thalo b'r%gl/c 1P ARRYEX BehOpdan® 12 PCT/ USO

1/51113 activity) ,e such as a human anti bo ~have one or nore peptide
| i nkages opt i cagHenae, orrdesmips etaer times af deronkary strentire theeahafagtenzes the pgreotup

e g o gt s eSeeondty SRR SEIANY T ST
Systemati c sulfstdesdibedin fopeion Straetunpand MofeqwbarFriaciplis (Gtightondids s
sequence ot N dechad Ihd\Corfih ! Nl YOIR (BRI, IhBfichdh 0 proh SEkIE N Pl ace of
L-1ysine) may al so be used to generate nore stable peptides. I'n addition,
Branden and J. Tooze, eds., Garland Publishing, New York, N.Y. (1991)); and
Thornton et at. Nature 354:105 (1991), which are each incorporated herein by
reference.
Non-peptide analogs are commonly used in the pharmaceutical
25  industry as drugs with properties analogous to those of the template peptide. These
types of non-peptide compound are termed ";;eptide mimetics” or "peptidomimetics".
Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and Freidinger T/NS p.392 (1985);
and Evans et al. J. Med. Chem. 30:1229 (1987), which are incorporated herein by
reference. Such compounds are often developed with the aid of computerized
30 molecular 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



constrai ned peptides conprising a consensus sequence or a substantially
i dentical consensus sequence variation may be generated_ yqurre ds known
in the art (Ri zo and G erasch Ann. Rev. Biochem 61:387

i ncor por at by reference); 10 for exanple, by ad R}5 nal
cysteine re 323(£§g9gapabl e of form ng {pntranol ecul ar di spﬁ)g%dl 1r%dges

whi ch cyclize the peptide. An "immunoglobulin"” is a tetrameric nolecule. In
a naturally- oa:cmuhy)l fugh hmu&mgla@dmdd'yrbut l&&ebnéﬁtnﬁ@éfﬁd’pu'ﬁ&lﬂ@%%ﬁdmg} t\(NOb
identical pairs ol.ypepti de each pair ha one ight" (about
25 kDa) and onEP ﬁﬁeéja@f ly“ﬁ#éﬂﬁ?‘#@ H\ﬁtgr C?’@)“Slk‘ﬁﬁ7p"¥hgﬁ§ 1ottt i nal
portion of eacOHeT#,A, +CK+CHlaGisand ais), ACOTH,2 9L ON(CH)CaIOUnd 18R, 110 or

nore am no aci ds r|I responsi bl e for antigen _ recognition. The
car boxy- t er mi n3Y mg%?{m pWR Hithe %’ha%yﬁ‘e@é‘ﬁ yBitygion GHRREATMOIG RNdON pri mari | y

responsi bl & f oicidfolf 8 edrREnshidRGhenwitt MDBMiAd Q:MOf?}Qas'aﬂ@ ty%@‘?e gl BInideiied as x
and X light chains. Heavy chains are classified p it, y, a, or e, and

define the 20 BIAE%S&ysine) mayalsbe used oggperptg morg sg?@e Regtides afrcaddigien,

respectively. A%Ethiuﬂ:d lpkgifaks @Rprising AVdhs&RA s@éuenw}ﬁ" a\i@stARME iddcgonst ant
regions are joined by a "J" region of about 12 or nore armno acids, with

the heavy chai PEi&HS SPHEPGTIATRIOR Mapybe gergiagsd bymegiodeknorm in heea (Ri#Pno aci ds.
See gener al | 'y, and\GieradtR bl Rel.1BYbUNGH:. (19)/38(1-:'('1997) (rP&ﬂbrateMereﬁdyyyrefgr@ﬁjce) ed. Raven

Press, \qo(1f9 Q?a}nggnc orate b% reference in its entlret%for all 25

pur poses) .1 0Thel®f E%*H%m €y %{WCT'f"&ﬁfi‘mgé\?g/f°Eﬁﬁﬂr‘\mﬁm° C§lgh mt he

anti body bi ndlmgﬁc&lbtne & Wehichtcl atzem fdact i mmunogl obulin has two bi ndi ng
g pept

sites. I nmunoglobulin ¢hains e tfl I.the same general structure of
relatively conserved fr%ﬁe‘é&??%% RH8nis a¢ermeng malsenlpyInaageby per var i abl e

regions, al smceahhgmrﬁma?lb&ﬂﬁxnéaan tetr¥metas afnmoaémtw@meman flrs §PRs. The CDRs
air are. a f ramewor k regi ons,

fromthe two 3 n € t he
enabl i ng bi ndiﬂ‘?g'f’ adlé E%‘ésc?alc\?ea‘élﬂﬁ"i"@ﬁée lﬁhbﬁg‘%@f@rW%G@ Q1 "WaVEY i nus, bot h
l'i ght and 1beavgaiti gbiotiss0- mcmmy [ 'B}Qahﬂx% @ ORTBAIPErtioRRAS eaCiPEhatn infifRfes 2 COR2, FR3

CDR3 and FR4. Thehr\ a55| EE g ?ry no acids to each domain is in
accor dance wi t'R7FHReERP PHIBPPGEIQ tey} 10,05 mereramingyacidamnaritys ssporsitbefor Uso1/ 51113

13 Kabat Seqmﬁmsmgmmsmtmra&b@ty-tbmmgbﬂeﬁ 6&dacHl maﬁxr&ﬁaes(al\daﬁ&z&ﬂal
Institutes of Health Bet he 7 and 1991)), or Chothia & Lesk J.

Mol . Biol . 196°BRfiRHAFlY (eaRepyfle f%ﬁwgf?%?faf“%%l Humgp | édewz agTEsghal (1989).
An "antibody" as®fafd % ligH chdinsi mtea\@tchhxmmeeﬁ!;sﬁ%'ak B, B%, &,@r ANn@Bf@d AR O
EI nding p96t I antlboiagg %&fypé at]s Mcf)g%p?;Ge?gAWach]I tEhS:s Iegttxvaé?t \S}T}Exk tljlol?t%nc]lc or specific
i ndi ng. §&, resp y &
heavy chains, the variable and constant regions are joined by a "J" region of about 12
or more amino acids, with the heavy chain also including a "D" reéion of about 10
more amino acids. See generally, Fundamental Immunology Ch. 7 (Paul, W., ed., 2nd
ed. Raven Press, N.Y. (1989)) (incorporated by reference in its entirety for all
25 purposes). The variable regions of each light/heavy chain pair form the antibody
binding site such that an intact immunoglobulin has two binding sites.
Immunoglobulin chains exhibit the same general structure of
relatively conserved framework regions (FR) joined by three hypervariable regions,
also called complementarity determining regions or CDRs. The CDRs from the two
30 chains of each pair are aligned by the framework regions, enabling binding to a
specific epitope. From N-terminus to C-terminus, both light and heavy chains
comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The

assignment of amino acids to each domain is in accordance with the definitions of



Anti gen-bi ndi ng portions may be produced by reconbi nant DNA techni ques or
by enzymatic or chem cal cleavage of intact antibodies. Anti rgﬁen-_bi ndi ng
portions include, inter alia, Fab, Fab', F(ab')2, Fv, dAb§ O&hd2N8

conpl enent ayg) rmning region (CDR) fragnments, sin = i
ant i bodi es ?Jsot \9?’,%"§hi meric antibodieg; 10 di abodies andggglllj;gl(tp}gﬁ){]?des t hat
contain at |least a portion of an i nmunoglobulin that is sufficient to

confer speci fi KaatiegearcasiohBromirstob/mivaolgicgleptdsoations] InstedteheHian, an
antibody that igeHeed2544€ o fhidk R b3 .ohé 4.9.2,
tHe&da @98&@3391%3% Chofhid & Iesk £ lv%o"?. z?folt h%.gm ’8?7 g

4.17.3 and 6.1.1, is an antib I's derived trom oma of the
same name. For (§3&mSihethiasnel Nevese 342:878-883 (498%r i ved from hybri doma 2. 12. 1.

15 An Fab fragnment is a r t consisting of the VL, VH CL
and CH | domains; a F(ab' %%@é’gn%éﬁﬁs t?ggg'paﬁtl ‘m“é‘ﬁ%%%hg@ﬁ@ﬁf’ REEPT i sing two
Fab fragneht s bindifigadriop theredf that comgaesovittttyeinaict dnkibodyi fagpedimdigiing.a Fd
fragnment consi o Qf i & : d | domaj ns; an Fv_{ragnment consists of
the VL and VH %ﬁn%ﬁf%‘"%w?ms“?ﬁ‘ar gd gpﬂ{c%? b’éﬁb%{ﬁq'?aﬂbla&,m SHai9UesPABY f r agnent
(Vard et al., Kazynmatc 4chebitdl-cledBage BNinth@QBNbod(EeS ARfigen Bindthg¥ohidamai n. A

si ngl e-chai n antd ; . ES. nt.i y i,n which a.VL and VH regions
are paired to %&%%@%Xzﬁéﬁ%\fﬁ%ﬁ%,%&bzﬁh 'gig\gvar"g cgmplomeniaty he‘f’T“r‘fR%-gr t hat
enabl es t hem tegidd CPRA &agments, Sigigtiainmnobeiies (ehe) chihBia shtikddied) ., Sci ence

242:423-42¢ 1398Boand ] - Pr I Acad. Sci . USA ..

85: 5879- 5883, 1988) . 5%2%"?2%‘%3?°5§‘“bﬁ‘%%1‘3'“?‘?“°B.°§\aﬁe'wr%g‘%bﬁﬁpBwaase-s in
whi ch VH and VBUfEeiaHitheonfar epesifip prtigsw binding to thé paypeptideol ypept i de chai n, but
using a linker that is t\QQs& r LIing be n t wo
donai ns on the same chain, StE‘S{e‘enerp gk‘gcél}\r%féaft ﬁgﬁﬁ%Jntﬁia?is?'gt'gY%gi ?'E\Kl]mg'th

conpl ement ary &dfdi h32.¢% 1 7arrd B r!, Sharnibaddthatrieddrivedfromthedybridpan osi ndi ng

sites (see €. fhesarhOhdnleI®h ; I Naf | ad. Sgi .,  USA

90: 6444- 6448, 1993, and Pol | a ?le’%&ﬁ'?dﬁ.yﬁi,ﬁée:#“éf&.}f”%ﬁf‘ﬁ@f’?}? 13191211123,
1994) . OnelSor nore CDRsAmdyb fegnientis r pronevatedt fragmeneconsidting of @e ®iL{ W
covalently or ppRgprahq % : ' i.omunQadhesin. An i noadhesi n
may incorporate the CDR(S Mség?ggﬁztkﬁg#n&gq %?'é Ft FAPUTLFITRISING P R2d  nay
coval ent |y | i nftagmeatsdinkgddly adisulfide biidge aptbt hipgptepide, adaftagmemticomBiys mcor por at e

e 0,021 053086 Vit @ G} domainElal P B hded 451 RGN vRPRERULEDT V. The

CDRs permit the imunoadhesin to spe y FPP eLt ar anti gen
of interest. ARPEITIRSEYantigdsanda dibefragmentr{Weardit atli Negurs B4 1e514-546, t here i s

nor e t han 200ne) Jgby\dhiigls §f 8 W abgn i nding sites may be identical to one
another or may be different.
A single-chain antibody (scFv) is an antibody in which a VL and VH

regions are paired to form a monovalent molecules via a synthetic linker that enables
them to be made as a single protein chain (Bird et al., Science 242:423-426, 1988 and
Huston et al., Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988). Diabodies are

25 bivalent, bispecific antibodies in which VH and VL domains are expressed on a single
polypeptide chain, but using a linker that is tc;o short to allow for pairing between the
two domains on the same chain, thereby forcing the domains to pair with
ccmplementary domains of another chain and creating two antigen binding sites (see
e.g., Holliger, P., et al., Proc. Natl. Acad. Sci. USA 90:6444-6448, 1993, and Poljak,

30 R.J,etal, Structure 2:1121-1123, 1994). One or more CDRs may be incorporated
into a molecule either covalently or noncovalently to make it an immunoadhesin. An
immunoadhesin may incorporate the CDR(s) as part of a larger polypeptide chain,

may covalently link the CDR(s) to another polypeptide chain, or may incorporate the



5 For instance, a naturally-occurring immunoglobulin has two identi cal

bi nding sites, a single-chain antibody or Fab fragnent has one bi ndi ng
site, while a "bispecific" or "bifunctional" antibody hass 2 ferent
binding sites. An "isolated antibody" is an antibody that 1%;{1' S not

associ at ed WP #HOS3Wat ural | y- associ at ed Lconponents, incl udr?ﬂ(j

nat ural | y-associ at ed anti bodi es, that! 10 acconpany it inits native state,
(2) is free ofcpkhgeﬁoriaame@ups'rﬁermigéﬁﬁmmﬁlmﬁ&uﬁ‘e%m z6§aecﬂf%a1§2ﬁ?m§ed by a
cell froma different species does not occur in natu anpl es
of isol at ed an‘l?%‘dﬁil‘llaéémlgﬁ’&PUHEreé‘n ant| -1 GF- 1R antibody that has been

affinity purified usingnbffolfRmbphaB ohSeHrAle HindAk HiRRUM el -IR
anti body that has, been, synt heﬁnzgd by a yt;rllgon% lor oth erS%Hm%“}G;e in

vitro, and a hRMdpsSite |ﬂtamqmg159esam>1 hfd@ﬁﬂ"@?éﬁq QNEANgthes or may btadnéfgem Cc nouse.
The term"” IBU”Wbr@rﬂiah@%og)fatuﬂaﬂﬁl)ééqgﬁg%urﬁ%‘dbﬁﬂ%a@?wé ﬂ@ﬁncglao eLh nore

variabl e and constant regions derived unan i mminogl obulin $équences.
In a preferredit&Hedinaehitodyar Fabdtagmirs hpseriediridinszitel vdolae{'bispecifiohmi ns ar e

derived from ﬂ”ﬂ&ﬂoﬁ%ﬂ@&ﬁy@@%o%ﬁe?&ltlgllﬂﬁﬂgs&e@ full'y human antibody).
These antibodies may 20 be’prepared in a variety of ways, as described

bel ow. A humani zed ant i Hod§elated anfbedyt lsm(aytlmﬁathai@)G@pwm:afedmnha non- human

speci es, in wammg@@maade&mmeﬂ@u@mm@ o&ﬂzﬁnz&mﬁemwfatéa%u FRRRi@nt domains
of the hegvy and i ght chains have been nutated so as to avol d of abrogate

an i mmune 'Or e AEEATPENY 1 InitpRaye stag. {3 isfaaeiof ather prateing framithesama specisvdd) nay . be
produced by fugidpees2a byla@elpﬁ&ﬁfa%merémiﬁexébsoif(f4956e§n&l88aﬂ iffulpOdy to the

vari abl e domai ns of a_.non-hunman_ speci es. n&{es of how to make hunani zed
ant i bodi es mayF*BEPIEbRfitplated antibadies mCStda@eéntPEﬁ anfiprdy that bevbepoaffinify, 886, 152

and 5, 877, 293 puffiéd dshigGE iﬂ@'lsrﬁﬁéo(fatéa%hmgy ahﬁfléﬁz%taﬂnb%y ARHaDpdy t hat

contains one or _npre regions fromone antib one OfF nore regions
from one or nSYEhSEALPY BBybsdemperthes celllige i mre.faeﬂpémmadﬁmt one or

nore of the ClRsbhody Gerfled ﬁUﬂQtfaﬁ@%amOMrmn anti-1GF- IR antibody. In a nore
preferred enbodi nent, all of CDRs are derived froma human anti-IG~-1R

anti body. |n anot her prTé‘Fé‘?“F‘eB“Wm% nincludgsall amihrdies thairharepens or han one

human anti - | Gﬁmlraa@asw bmdoaﬁarafe@mm K&ﬁe@ﬁ@n'ﬁ%ﬁhﬁ%dm@gl@b%sgﬁ&égﬁgG -5 o1
2005 PCT/ US0}/511 chimeric_anti bod For 1 nstance I meric

anti body may egédla“@sm*enf rBRf 'ﬂﬂﬁéﬂnabhegﬂ@ ciantsiomring areiderived froman
anti-1G-1R aﬂﬁmbﬂﬂhdﬁ&MOMn%Hﬁmceﬁﬂ Ayt ﬁn@%t%gﬂt gﬂ%&sﬂfogm }ngf l'i ght

chai n of ?0 segond hupan anti -1 G-I R ant’i bodly an
e prepared in a variety of ways, as described below.

A humanized antibody is an antibody that is derived from a non-human
species, in which certain amino acids in the framework and constant domains of the
heavy and light chains have been mutated so as to avoid or abrogate an immune
response in humans. Altematively, a humanized antibody may be produced by fusing

25 the constant domains from a human antibody to the variable domains of a non-human
species. Examples of how to make humanized antibodies may be found in United
States Patent Nos. 6,054,297, 5,886,152 and 5,877,293.

The term "chimeric antibody" refers to an antibody that contains one or

more regions from one antibody and one or more regions from one or more other

30 antibodies. In a preferred embodiment, one or more of the CDRs are derived from a
human anti-IGF-IR antibody. In a more preferred embodiment, all of the CDRs are
derived from a human anti-IGF-IR antibody. In another preferred embodiment, the

CDRs from more than one human anti-IGF-IR antibodies are mixed and matched in a



fromthe heavy chain may be derived froma third anti-IG-1R anti body.
Further, the 5 franework regions nay be derived fromone of the sane
anti-1GF-IR antibodies, from one or nore different anti-bpgicgsggpuch as a
human anti bod or from a humani zed antibody. A "neutralizing_ antibody” or
"an i nhi bi 4 2/‘5?&9Pbody" is an antibody that inhibits t'Tfémb%Oﬂ Aithy of
IGF-IR to | G-1 when an excess of thée anti-1GF-1R 10 anti body reduces the

anount of | G- thileidwhtibedyl Ebrihstardy, adhinleBa aktivdPMby &¥risd QCQRI%ﬁftﬁJred
enbodi ment, the antibody reduceasr@t}gﬁ_ anount of d: bound to I G- 1R by at

| east 40% nor B8 FRATETHITS! homey TRntbady WéPaFﬂWb BYoyith§yDRIAM nor e

pref erably 85%DRB&oh thelli ghd cHafbiG sécdRd FEYank8t TGRSR EA Moy, aﬁm)ie EBRYS known to
one of ordi nary skill in the art, for exanple, as neasured in an in vitro

conpetitive 15TOMMeiNGRYYshaingnay bpdesivadisers a@f”"r?éﬁé@?'ll?ﬁgmtq‘?éy risahen then i n
b' ndi ng of G:frimévﬂ)rll %rohﬁna)"§ed@l‘l@e'ﬂ%r?&el?)ﬂhg‘%rh@anﬁxl@mheanﬁ%dlee‘rfrom

"activating antibody" I's an antibody that activates |G—-I1R by at | east
about 20% when®¥daERrBiferent @ntibodies, sichas s hureangatihodhh & fomesimigizedGE- IR In a
preferred enbogi; , the antibody activates 1G-IR activity by at |east

40% nore 20 pref erably 60% even nore preferably 80% or even nore
preferably 85% In a nofieneyypliinganbbpdyinioan mbivitoryapébody't is pmentitedyant i body is

added in the phaseise oefbihddy df 1GF-IR ldPGELIwheh Bn BRESREhe RARIGF.FrED enbodi nent,
t he act|V|ty of the activating antibody is neasured by determ ning the

amount of Oyr ¥Ry ZERUSTTHBSIMRYPLATAET 6F\°‘l§‘f’ tq IGE: IReby alt}eaijﬁ)é?w 30%r Ingnal ogs. of

ant i bodi es canprbRrédesiboliment, BR AR PYEAIROHE aRbunt PTG oA % 18kik byi N t he
art follow ng t eg?tt“?j?chl ngs .of this specification. Preferred am no- and

car boxy-term it a’é‘ﬁ@ﬁ’f"é‘e’&’y QW&I%@IEm?fééﬁfefﬂéﬁo%@&H‘Cfaﬁ% of functional

domai ns. St r ucgreteably35%. ﬁﬂasﬁaaxﬁgﬁhu&i@ﬁfﬁiaiﬁse 1BE3uR@by 8B thdahd BdwAYo GRTPAT i son
of the nucleotide and/or am no acid sequence data to public or proprietary

se :uence dat%(l%{jé‘@éys@?@f‘@r%@“%ﬁp%ﬁt@aﬁ%@ﬂ@bﬁb‘aﬁQWPCF?@:Y%ods are used

to identifiy 3MbisdipURHye ARRkimMple SMmdakudid ) tHe SuBRAli€biding Bf RIFTAL I@R pEomai ns
t hat occur in other QBrOt eins of known structure and/or function. Methods

to identify pridoPErchted BelpEmRampledys fold into a known three-di nensi onal

structure are knovvn BOAM &c@\tauaéanu%yemamﬂ:‘é&y:lﬁﬂac(nla‘?&%lrn\i\Q Qe/ 053596 -5
OCT 2005 PCT/ USO ]22} he term "surface plasnon resonahce”, as used

herein, referd® "ts'oa ‘i"*tfa@d%fﬁé%?rﬁnt&ﬁuwafsaﬁﬁmamrews IGFR ol ysi s of
real -tine bi ogpeferddietbbdibRfitaht htiBedy activates IGF-IR activity by at least 40%, more

20 preferably 60%, even more preferably 80%, or even more preferably 85%. In a more
preferred embodiment, the activating antibody is added in the presence of IGF-1 or
IGF-IL. In another preferred embodiment, the activity of the activating antibody is
measured by determining the amount of tyrosine autophosphorylation of IGF-IR.

Fragments or analogs of antibodies can be readily prepared by those of

25  ordinary skill in the art following the teachings of this specification. Preferred amino-
and carboxy-termini of fragments or analogs occur near boundaries of functional
domains. Structural and functional domains can be identified by comparison of the
nucleotide and/or amino acid sequence data to public or proprietary seguence
databases. Preferably, computerized comparison methods are used to identify

30 sequence motifs or predicted protein conformation domains that occur in other
proteins of known structure and/or function. Methods to identify protein sequences

that fold into a known three-dimensional structure are known. Bowie et al. Science
253:164 (1991).




by detection of alterations in protein concentrations within a biosensor
matrix, for exanple using the Bl Acore system (Pharnaci a Bi osensor AB,
Uppsal a, Sweden and 5 Piscataway, N.J.). For further desebi(tT Qmg, see

Jonsson, U., et al. (1993) Ann. Biol. din. 51 19 26; J[%g.g%?{% 14, et al.
(1991) Bi MR HYes 11: 620-627; Johngson, B., al N YO

Recognit. 8:125-131; and Johnnson, B., et al. (1991) Anal Bi ochem
198: 268-277. The term "'Niel’t%mf'efu@csptaﬁ)n&rh@so(ﬂirfce'r%ﬁe@ﬁﬁsmaﬁ[ersfleﬁn

di ssociation of .an , 10 ant fromthe antjbod ntige l.ex. The term
"Kd" refers t P Fﬁépm“%&'&ﬁ"e‘ qta%wc?cfﬁrn'l‘%ﬁ{’talyﬂf °g cﬂéi\;?‘ia}eﬂﬁpg 'PC rT%)B‘Ei'l:‘?y antigen
lnter?ctl gn dmaeardmorelmrizmael ﬂt;mfihudﬁ&t@nynsﬁmrea !Slo.dﬁioehmrﬂamr capabl e of
specific binding to an | nogl obulin or T-ce recept or i topic

det ermi nant s %“ﬂ%ﬁ%ﬂ’ﬁ S‘?W st ( &wmceaﬁwn% PRS} g‘g‘é}ebg%pi ngs of
nol ecul es suclpi@sawiy, N )AFdrdBrtiRF d@mbmsgédeozs‘sb@i Us efdld( 1983 Anh )BibiAvV e
specific three_dinensional structural characteristics, as well as specific

charge char act@in sk1%% J?(ﬁ“’é‘npr Bighf 1954) Bigfeghniqyes L5629~ ﬂ%%ﬂhf‘?mbl%d" an

antigen when tamqmbsﬁﬁwxatacsgmltcpmt@ntaﬂdsomsdm BREeEA g15%1h ¥nd1100 nM and
nost preferably 510 nM_ 20_As used herein, the twenty conventional am no

aci ds and thei °°h5’Bb\'9§\?|6512%ns foll ow conventl onal usage. See | nmmunol ogy -

A Synthesis (2nd Edltlmtcrﬁ " fr"GeﬂeMboﬁ\edfmt&onﬁmrforcEd;sgiatioSiomaruer_
Associ at ess Sunder | Mass % whi ch is incorporated herein by
ref er encelV st EPRWLY ﬁ%‘r‘g”(”ébbdy/ Eﬁ""&r?f’ BleX.aci ds) of the twenty conventional

am no acids, unnatural gt "KGT @fersxd e daSochution Sondlntbfayphsitilut ed am no
aci ds, N-al k I no acids, lactic acid, and other unconventional am no

aci ds nmay al sd“"b d%ﬁ?‘tgéﬁf"éerﬁ%‘%onents for pol ypeptides of the pr esent
i nventi on. Exarrpl es of mmv'eﬁltope'ﬂﬁdlu@ﬁhf}cpraemd&ehﬁiﬁiﬂﬂdﬁ;able of

Dol e e B B S it R RIS 1 o e
3-met hyl hist i dswadly cénsiayahichesyicalsiabtive sarfide SRhupRpdvfindlghuls BRh agitdingt her
SRR REETER S Wk CEEWCcnE e R
term nal  di r echirfuteriafid, dstveelirak gﬁt’bﬁﬁaﬁlﬁhrgh dhx@éteriicd. SAd BRIbEBI DY tot er mi nal '
G ool ion, R RIES A ShaoL g aste and cOEI LoD, 10,02/ 053506
herei n means aModd st preferably <10 nM.
20 As used herein, the twenty conventional amino acids and their
abbreviations follow conventional usage. See Immunology - A Synthesis (2nd
Edition, E.S. Golub and D.R. Gren, Eds., Sinauer Associates, Sunderland, Mass.
(1991)), which is incorporated herein by reference. Stereoisomers (e.g., D-amino
acids) of the twenty conventional amino acids, unnatural amino acids such as a-, a-
25 disubstituted amino acids, N-alkyl amino acids, lactic acid, and other unconventional
amino acids may also be suitable components for polypeptides of the present
invention. Examples of unconventional amino acids include: 4-hydroxyproline, y-
carboxyglutamate, £-N,N,N-trimethyllysine, e-N-acetyllysine, inhosphoserine, N-
acetylserine, N-formylmethionine, 3-methylhistidine, S-hydroxylysine, s-N- .
30 methylarginine, and other similar amino acids and imino acids (e.g., 4-
hydroxyproline). In the polypeptide notation used herein, the lefthand direction is the
amino terminal direction and the righthand direction is the carboxy-terminal direction

in accordance with standard usage and convention.



formof nucleotides of at |east 10 bases in length, either ribonucleotides
or deoxynucl eotides or a nodified formof either type of nucl eoti de. The
term i ncludes single and doubl e stranded forns of DNA.

"isol ated pol %nucl eotide" as used herein shall nean a p ijygg.bg 9}| de of
genomi ¢, cORRPBP>Synt hetic origin or,some conbination thereo

virtue of its origin the "isol ated po?ynucl eotide" (1) is not assom ated

with all or a portion theﬁ‘erﬁohbflmllc%ﬁaé"qgrefeprew’[y I:Er{lF Eggcﬂ%ﬁi&ed

pol ynucl eotide" is found in nature, (2) 1s opera
pol ynucl eot i de [ @fipusleotides ofgt lepst AR bases in lqnathnathmrdvonwmm%(os) does not

oceur Ln NatUr QefimidicidSlor o8 forAAEREGp. INGaLAR:rroLhognysLeot | de”

referred to herein includes natura occu €l eot i des
li nked t oget hersingle andidanblei strgnded famme piIINAand non- nat ur al I y occunl ng

ol i gonucl eotide Ii nkagesrhegrhggpﬂ%gagﬁlgggu&n %egﬁérygkhc#@%&%de subset:

general |y conprisin | ength es or -1 ewer
ol i gonucl eot i d@8lyaycéeotide ef geBminDBEA, Pnsyh@ptgxdmgarml smctonﬂmrafnef tinbrleyf 12, 13,

14, 15, 16, 1zvh|c11%y vérgxe offis o%% n%tﬂe 490129 %cﬁl%“g(tl J]lsln O@ﬁ%@ tﬁéhdes are

usually si ngl e strand es may
be doubl e str aRtepRmtien Qj’ a PFJUHUQ!@GM n thhfél thq:'bsq!;ttadwotynmooﬂe"as fpendinnut ant .

A i gonucl eot i d%§luf3f(25 Q%pérﬁm?mﬂee% §€tﬂ¥r{aac&|dre %Ych?t%pr?oq linked tc?‘xgxter{é'a ?epg?er red to

ol i gonucl eoti des. term "natu y occurring nucleoti (
her ei n |nc!‘hdeé-”*)da@@kwchnn@v@@sparetsfaa\argerrscqygmd eotides. The term-

“nodi fied nucl eotides” HgEgHh ealgoﬁﬁléaﬁéee'ré}%&éa% Eﬁggﬁ r{%HﬁLs na uraqﬁls Wi th

modi fied or substituted sugar groups and
"ol i gonucl eot i B¥uITingiaag awdilied pegiqotidest!igkésepgsther bmﬂtludb'sacgkmgg)and:hcmoti des

nkages such auallapiang bR exaPhASPIOONIAILARLEy PRSSRIRLERE! cnoat e

25 phosphor odi sel enoat e, phosphor oani | I 0a ate
phosphor oani dagubset senseplly ﬁ@nmnsmalm of 280 baStSan?Ifthreﬁetabad Nucl . Acids

Res. 14:9081 (&%ﬁﬂcﬁeo%&%re{a}t{) t8ko ?alcsx r@ng@%ﬁﬂno§9pﬁfergb% ZGQZ:aﬁt(:l(]a\sr? ?%’ ;JgSt ein

et al. Nucl. ACI Desi gn
6:539 (199 1); 726% 18¢or2p0 to@bag@nmb-ngbt Dgosucienideyrad wyalbssingls Muattj cal

ppproach,  pb.  8g-b08oleE Rl bkdhusiBaes OUIQUIDIMERST Ly £ 30 Bros, Ocford

Engl and (1991)) Stec et Pat ent ‘hd Peyman
Cheni cal Revi e%é““%“%@a(gi‘g’%')tamtQ‘égodﬁ%@llé@@f ths inykntighicabeagitbertsense by

i ncor por at ed b&ah@;egge%ng&ud@g},dgg i gonucl eotide can include a | abel for
det ect i on |f desired. WO 02/053596 - 5 OCT 2005 PCT/US01/51113 18
The term "naturally occurring nucleotides” referred to herein includes

deoxyribonucleotides and ribonucleotides. The term "modified nucleotides” referred
to herein includes nucleotides with modified or substituted sugar groups and the like.
The term "oligonucleotide linkages" referred to herein includes oligonucleotides
linkages such as phosphorothioate, phosphorodithioate, phosphoroselenoate,

25 phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate, phosphoroamidate,
and the like. See e.g., LaPlanche et al. Nucl. Acids Res. 14:9081 (1986); Stec etal. J.
Am. Chem. Soc. 106:6077 (1984); Stein et al. Nucl. Acids Res. 16:3209 (1988); Zon et
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.



"Operably |inked" sequences include both expression control sequences that
are contiguous with the gene of interest and expression control sequences
that act in trans or at a distance to control the gene afgioptreygst. The

term "expr i ontrol sequence” as used herein referg.ta pelypucl eotide
sequences éﬁ%"’gﬂ”gre necessary to effect the expression and processing of

codi ng sequences to which they are ligated. Expression control sequences
include appropriate trd@peabiplinked’ sequenteadtincide bt expresdion @Bntrop " ONOL er  and
enhancer sequepnces:; ficient RNA. processing signals such as splicing and
pol yadeny! at i o%cqg?nﬁﬁ’gf'ast;arescg'&ﬂ?@ﬂ'i?e‘%mﬂhﬁgcne@t Q?ﬁ'?sf "i‘g CYRFESIPNASHE mRNA;
sequences t hat seqndnaesakat actamshiator are diftdrice iodbitrol (the Rne ofiMeHOZ A GRS ENSUS
sequence); seqpences that enhance protein stability; and when desired,

ot 1
sequences that BRFSHOSOBTY SENFNCE cAsisqd h5rein refees ta aphypuslegtidesssatenesnt r ol

sequences di f f @hish sre pesRebaiigo Bffentht BLprébeish aff H8EksHHY oficHdiRE Q4 AL¥ALES, such
contr ol sequenF.eswgener].al |y 1ncluyde pronmoter, ribosomal binding site, and
transcription VPSP BFREEigHe EFtiQn copfrol sequsRaps ingléde IPRFRRFAE| vy, such control

sequences i ncl wghecripBoPnQiInbE kgmatbrl promMBRF il dnBdhcér@Edlicat: ot seAN@NCe. The
term"control sequences" is, intended tqQ include, at a mninmum all
conponent s wholF8CBYRELETRES spab a3 splisiiigiangd Pqlypdenylaliop sigealy sequpmfehdicessi ng, and
can al so i ncl udsiladditbplesndt mROAD edy@EHcSs A RERnc Pk ASIBME fiGerd(yi@Nt ageous, for
exanpl e, Ilcaade% sgqoggnces and fusion Ea}\rﬁtﬁr}_‘gr sequences. 20 The term
"vector", ‘as usTR* REPETE SeHUnFehEMIBYS 1 FEFSF PRSIy AE WReR d ol ecul e
capabl e of tr adesipdy $eynpcaniot Beiandepedtélh Gectionl The niviie @R sich chal been 1 nked.
One type of vector ich refers to a circular double

i@.fa"glgsm'd", wg _

stranded DNA |53{575e L0 ieRININg 4Pen thnast pseprism dherkaryaiesy sush contight ed.

Anot her type okqueees generatly inclidé plomoteg GibosomaVbiading Stepdditfan@fiplioONA segment s

may be |i gat eq inta the viral ug(FLal_r}1,otrr19. 25 lCertai n vectors are capabl e of
I, SEEYRIES: Bener!

aut ononous repfTCat ORI H® » AR eqntrpksequencgs dnclude r oduced

(e.g., badferippbmaters bmitsankaipiisrremibaioh edquédce.OThdderh RbntFBbdusRbiqn and

epi somal manmaltie 1 i/eCtloc{ s%]. O her vi ctors (Ie. g , hon-epi somal manmal i an
vectors) can ‘BESRIOEr G 2 mipimim, all cumRopentshose presance s epsentigh for

i ntroduction ierpressiohandmsiessigy, hnd cad Alo IlBRAEESRIi RS coRPbicaRt@dsal ONg with the
host genone. Nbreover i re 30 capable of directing the

! J laVC rtalr}vectors ]
expr essi on of PUEHEE ™St Wfﬁgﬁ‘ﬁ's’t eSremple: lgader sepyepessyng fusiRegartnes ch vectors are
r eferred to heecaxiemteﬁas “reconbi nant expression vectors” (or sinply,
recombi natt DAt echni RSB aF GRS, AEHET FErt s INFPiadP TiPde APERSE ot  he
present speci fmodwble oapablepl asmpatting MoBernu2BR2c MG AR L BB ed Bnked. One
type of vector is a "plasmid", which refers to a circular double stranded DNA loop
into which additional DNA segments may be ligated. Another type of vector is a viral
vector, wherein additional DNA segments may be ligated into the viral genome.
25 Certain vectors are capable of autonomous replication in a host cell into which they
are introduced (e.g., bacterial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors)
can be integrated into the genome of a host cell upon introduction into the host cell,
and thereby are replicated along with the host genome. Moreover, certain vectors are
30  capable of directing the expression of genes to which they are operatively linked.
Such vectors are referred to herein as "recombinant expression vectors" (or simply,
"expression vectors"). In general, expression vectors of utility in recombinant DNA

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



PCT/ USO /51113 and "vector"™ may be used interchangeably as the plasmd is
the nost commonly used form of vector. However, the invention is intended
to include such other fornms of expression vectors, such-&s0G7 208 vectors
(e.qg., replication defective retroviruses, adenoviruses ﬁnd ';
adeno- assocV ¥ uses), which servg equival ent functi Bh¥"SB*HE term
"reconbi nant host cell" (or sinply "host cell"), as used herein, is
intended to refa@d "Veotor BBl Ye usdilimerdRirgbab arseg}qeq;m' 10 i on vector has
been introducec}. It should be under sn%oogthat sb{c’]ﬁ1 Ehg?ﬁ%{goﬁﬁqnﬁtuéﬁ ed to
refer not only °'Fb°f_t"ﬁ?é°‘b§P_WF‘_GDIt}éf_rm‘é"tﬁﬁ?fé'éﬂm@@#d tolindlude quchtothepfoagesty of such a
cel |. Because gprkstion veﬂ&@,‘sﬁélﬁa@%rﬁ%ct%ﬁ.??ﬁﬁlﬁ afibh RUCHRSH N, dener ati ons
due to either nutatjion or 10 environnentafl i ﬁuences, SUCH 'progeny may
not, in fact, BETOWEHES d(adeng-assgeialsd viewses), ehith servpiequisalent Stnctidnsi ncl uded
wi thin the scope of the fgrdp,™ : st By el N.pJhe term
"sel ectively hﬁébr_i di ze" refegppr %g%%ﬁﬁglr]?f ﬁélngozggnp?)g hg%at?gltlz 'éﬁ)}li? and
speci fical |y b Patsdediossfel tdesell blo Woshriccobinesexaredsibmagoemss t her eof
in accordance p¥nliftrddi&edl RVIRATIR M GELGH! el clghgy act d
strands under 15 nﬁylgr,i di zation and hash d&%gdﬁtt%gé}e%é}%eén%ﬁ%'?zm%y
appr eci abl e antAift Bartiqulag setisst eab but tohepipgeny elsuponeseBéchiie certatd ei ¢ aci ds.
"Hi gh stringengwdifieitiondn@bbusih shddeRMte vendeRR3AI & 2 used to achieve
sel ective h(ybri di, zat ;o(r)ln _cgndiuti Sns astglgﬁr(')vm ﬁérlé%eﬁgafhgﬁgugﬁ%] Qi scussed
herein, Anl%exafpirangsntalipfiences, suchqaegsyy may notyin fst, pe ienticalye tie'pareaondi t i ons
is a method of cdinBaihaatshinGnchudBP MK Ble8p S8 bt drR - e pycl eotide, 20
wher ei n one pol ynucl eoti de may be.afefi xp|e?d_ to %s%?%s%?%g%%ergﬁch as a
menbrane, in a hybri di Za¢ B Blsctively obridize” spredse h@SEmBH0 Hatemaly de, 5X
Denhar dt' s r eagRitbecifiddlp#hSOR1ynkRotle ol S f ed sal non sperm
2 » ynhfdo Cf,Olg&Cl ?gér{{dgg{nggra%ggrﬁp t‘)er?ots

DNA at a hybridi zation tenperature of 42C 1 _ urs, TolI't owed by
twi ce washi ng %forganee withths nventipnssleptivelydwbidizeltx ngddy; add SeeBDBderSee al so

Sanbr ook efs al hybrigkRioh.an@ashSomirichs Bt m %&;%&%ﬁﬁ?éé&%w?@ftdeféggﬁe”Ce

identity" in the context of nucleic acl . ces refers to thHé residues
in two sequencURIIRHIONRNSPEGlq meleicasids wWiigh stiingsnext) orf'ighlyratxingenth

cor r espondencegondifiéns @84 fke®@lo SHEHRRE; ve HS5H i 1a IS Ny, A& over a
stretch of at | east  about ni r?e nucl eoti degH Gsﬁ% %}%ggﬁslagggs YiBot 18

nucl eoti des, o8 diFeyssgd hpreiy Areaxamplg9bthighaaringersybont highly, sitnggittal |y at

| east about 28&oRdiGbRaE i fedod &Qndﬁ%tﬁ]tgta)abggﬁ?élé%d@%gﬁ %@&%@aﬁ@‘d%lﬁé%gm des

nucl eot i d%ﬁ a%é;l)refer bly at |eas .

There are“d nu N g¢ ReREFobide may boaffixediie a Raligwemirfaca suches amembhangin  can be

used to MeasurshyBHEkaRhbILrSLEX SPE of SN0, fide! s R9lypucl eoti de
| FAS'?'A, Gap&g?mgaglﬁefﬁp%ﬁ%ggg%gpr ogr ans

sequences can ared usin
in WO 02/ 053 555)25%/9 %B@pom denatured, fragmented salmon sperm DNA at a hybridization
temperature of 42°C for 12-16 hours, followed by twice washing at 55°C using a
wash buffer of 1X §SC, 0.5% SDS. See also Sambrook et al., supra, pp. 9.50-9.55.
25 The term "percent sequence identity" in the context of nucleic acid
sequences refers to the residues in two sequences which are the same when aligned
for maximum correspondence. The length of sequence identity comparison may be
over a stretch of at least about nine nucleotides, usually at least about 18 nucleotides,
more usually at least about 24 nucleotides, typically at least about 28 nucleotides,
30 more typically at least about 32 nucleotides, and preferably at least about 36, 48 or
more nucleotides. There are 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



PCT/ USO /51113 20 W sconsin Package Version 10.0, Cenetics Conputer G oup
(GCG, WMadison, Wsconsin. FASTA, which includes, e.g., the prograns
FASTA2 and FASTA3, provides alignnents and percent sequeqQeTi gggtity of
the regions of the best overlap between the query and S‘?‘ﬁ}éﬁﬂ /51619 ences
(Pearson, NE?PRBYSfEnzynol . 183: 63-9 05 (1990) ; Pear son 5 Bi ol .
132: 185-219 (2000); Pearson, Mt hol Enzynol . 266: 227-258 (1996),

Pearson, J. MoMWisddheh PackZ: w&mmc}g@&%&}a C?ﬁﬁl{iérmromﬂ@ﬂmoma#@dﬂu by

ref erence). ss ot € . SPeci efault p ter or a

particular pr oéféﬁ‘?{‘%? %%w“ﬁh na‘rl‘éfeiﬁxvé’d‘h%?g'i“ﬂ%lia dASdAd: sequence
identity bet \Ng@mdssmﬂgﬁmenta&id@e&aﬂuam@&s n&ﬂﬁty@th@@éﬁn@bmel bésBbRelaf ASTA with
its default 10 arangters a word size of 6 and the NOPAM factor for the

scoring matri xPEUEEEnfRs ghsTy aad seagihspauences theprsen. Metiwdnfeverk 18:563P8vi ded i n

GCG Ver si o1y 6. l1990VeP&ksdn, M&EIL MRS 1395’18r592f19r(ﬁ1@@)3Pea?‘ane)tﬁtrlz§lHPe to a
nucl eic acid sequence_ enco asses its conp | enent unl ess ot herw se

speci fi ed. Thu§2vgok 246 Pehtd (164 Pﬁ%réqneid"’%{cﬁ'dl RTfi: dE8F €19RBVhetejna 15

particul ar sequgiperaRdoylettriiRe) MARESSHRRRist epe@ﬂﬁeralef%%ﬁ phrhfee@ iRl TNt Ary
strand, wth its conplenentary sequence. In the nolecular biology art,

researchers usBATHIWAr PROBFE of 3lgoRbAY are @éﬁu@ié’é‘ﬁnﬂ%}ﬁffm“}/sequefﬁeﬁéétﬁv sequence

sinmilarity" angkwamaast a@@@ueaﬁ@sdaﬂepa&ammedluﬂh@mﬁrmm%Mefa\h{l this
appllcatlo% t hese terns he sane aning with 20 respect to

nucl ei c acild sRApmSERE "‘éf’rﬁ$ §z¢ °Ifr§é“? Q}CHOPsﬂﬁéicémtf?rébe %P‘Fﬁﬂ TRFENOr ugpg

"substantial sespieiciEs deldiitiparambides as prodiaed IEIEE VieRbn 60!, Berbid GlcBiporanai d OF
fragnent thereof, indicates that, Wﬂen optimally ali gned with appropriate

nucl eot i de i nsBEHAE or del eti ons with another nucleic acid (or its

conpl ementary strand), I\h@féx@nde&o ﬂHﬁdi@@idcﬂﬁq@dﬁGé‘@ﬂ@rﬁpdsﬁ’e@n&'c&ﬁ(plérﬂcn@-t | east
about 25 85% rlefe abI ga,gh about 90% and nore preferably at | east
about 95% 969%™y %cﬁ Usfa i€ E"“ﬁ%@laéHPIF’GéC'SQ?é%C“ké%V‘%hsured by

any wel | - kKSowrpaalcgrar set;hmsbe shﬁuxa%um&&;oud&mcbwass RYEIMASRAS franBLAST or
Gap, as di scusaafl abovF ch)l ied to pol ypepti des, the t~An "substanti al
i dentity" nmean¥ ' ELLTPERGM P SEIE sequences, when optinal Iy aligned, such

as by the progranms GAP mrtheﬁ&eﬁESEEloEymslregaﬂé@éra&hlctth&aﬂxs\hgér&émS share at
| east 75% or 80% seqyence | dentity, preferably at |east 90% or 95% sequence

i dentity, everfe?fﬁF‘ée FPer AHFSP ‘éﬁq“?’\égélim'% a’Bir"Pg'Q%‘%EF@ﬁé@n?l@l@htl ty.

Preferably, rdskdhmgpms. trh mpmaﬁ&a &fe@c t8/2is shAIERvE BRelsarlé frkiing ivh
conser vat |2§e an no aci i% SUbStI tutio A "conservative anm no acid

subst it ut i?8n" TR K PEFICHGFSequences on y.
The term "substantial similarity” or "substantial sequence similarity,"

when referring to a nucleic acid or fragment thereof, indicates that, when optimally
aligned with appropriate nucleotide insertions or deletions with another nucleic acid
(or its complementary strand), there is nucleotide sequence identity in at least about
25 85%, preferably at least about 90%, and more preferably at least about 95%, 96%,
97%, 98% or 99% of the nucleotide bases, as measured by any well-known algorithm
of sequence identity, such as FASTA, BLAST or Gap, as discussed above.
As applied to polypeptides, thc term "substantial identity" means that
two peptide sequences, when optimally aligned, such as by the programs GAP or
30  BESTFIT using default gap weights, share at least 75% or 80% sequence identity,
preferably at least 90% or 95% sequence identity, even more preferably at least 98%
or 99% sequence identity. Preferably, residue positions which are ﬁot identical differ

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



WO 02/ 053596 PCT/USO01/51113 21 one in which an amno acid residue is
substituted by another am no acid residue having a side chain (R group)
with sinmlar chenmical properties (e.g., charge or hydropSoltlci28l). |n
general, a conservative am no acid substitution will not ially
change the VOA¥P1Mal properties of a,protein. In cases \lf\ﬁ%ﬂgoﬁs\%g; or 5 nore
am no acid sequences differ fromeach other by conservative substitutions,

the percent seguenect aemiind scidresidegs ams@iitedbyrrotiet inyindByd RRedadj ust ed
upwards to correct f.or .the _conservative nature of fhe substitution. Means
for making thi 92585 El§'??‘r‘3m“ %%WP&EFF?EHBmeF&akm‘e}gegleé,f&%ﬁlgprse Ph the art.
See, e.g., Peamgdrophobkitiods gévetal, aBomervaidvh amimPatidslbdihRidd will fer ei n

i ncor porat ed by referisglﬁe. Exarngql,es of groups of .am no acids 10 that have
si de chai ns wi tSHPSEPHAVERangs i Tkaationd! BioeFtifsed a PRt cle cases whitphe e si de
chains: gl yci meore #hind adI@ sequéickyBffer fRMCIBILOBNDY SRS MNNBbstiklions, the

al i phati c-hydroxyl side chains:  serine and threonine; 3) am de-containing

si de chains: a®pEFH FAHENCEENEY O degrasof simylarity mayrhe pejustqdapwardmtorperrect

phenyl al ani ne, féthddonivatiadighuirt ¥PhORBRNution) MAS for Shidfy ®RANDSmentladesST NE,
arginine, and histidine; and_6) sulfur-containing side chains are cysteine

) .
and 15 net hi onMfaknpveiodhessaf skyhwdheast iSee eriPsysate Madiods el Biolit34%on gr oups
are: valine- | ULBNE9IDHOhRS inREpoize BY tefdraftl NExdmplRSE BBupsloy §hid6a@8J1 ni ne,
al ani ne-vaL(} nei géut agat e- as&art.?t e, a?r%? aspar agi ne-gl utam ne. . _
Al ternatively, "B 0ORSEF Ginswathsupifas chemica Propertissy cé‘fﬁiﬁﬂg@‘l’ﬁﬁ{?isﬁjﬁ chainshosi t.i ve
val ue in the PAVERE, alaafre] vakisd, idioiadlanteicléusingti 23 aligdaedhydioxgpiinathaigd: al ., 20
Sci ence 256: 1443-45 199.2%', herein incorporated by reference. A
"moderat el y cofSEF %} thiraning 3 pmide;cenigining side,chays, psparagiag Mg wammiasi fegat i ve
val ue in the PANRRafk sitea@aink:lpabiyntdtheBidsin, anSEHHEMER 53 balid spfeichMnst OF
pol ypepti des, Y\,hi ch i.s. al s(g referred to as sequence identity, is typically
measur ed usi ng YSBEFEsIHES pdhistiding: agk6) Sl fus-contaiping sifle chamns ars shSéinesand of t war e
mat ches si 1 | amesimien PRSerred S63GvARR SMIMRSciAl subbtifitiddlgrdups #8Sa@Red to various
substitutions, deletions and ot her nodjfications, including conservative

amino acid sulSSFPSISeIeLsIRe: Phepylaiapug-tyrsine, lygs- wgining; asunsvalitcapiitamalen as
"Gap" and " Beshsphrtdte, anduspitagindigibamisged with default parameters to deternine
sequence honol ogy or sequence, identity between c|osely related

pol ypeptides, such as h&FEPEYEs2 CONsEVAlE JFBlRtmenb s any eisngs leyiBg ant  speci es
of organi sms oposhivt welesinahs PAM250/15£ liRdBb& atAR disdlosed i Grhedep @l €Of . See,

e.g., GCG.)\ersiaon 6 |l vp i de sequences, al so can be conpared using
FASTA usi g deP4ti°t Z%q‘ lg‘giéémg‘dreﬁ‘dfl%ﬂ%%?@y rfepneRy A rmedsratelcG Ver si on
6. 1. FASTA (e. ¢pnservati®d"AdpladethemASATharize AWistoSnoahéAiVEBRLS iRMEPAM250
log-likelihood matrix.
Sequence similarity for polypeptides, which is also referred to as
sequence identity, is typically measured using sequence analysis software. Protein
25 analysis software matches similar sequences using measures of similarity assigned to
various substitutions, deletions and other modifications, including conservative amino
acid substitutions. For instance, GCG contains programs such as "Gap" and "Bestfit"
which can be used with default parameters to determine sequence homology or
sequence identity between closely related polypeptides, such as homologous .
30 polypeptides from different species of organisms or between a wild type protein and a
mutein thereof. See, e.g., GCG Version 6.1. Polypeptide sequences also can be
compared using FASTA using default or recommended parameters, a program in

GCG Version 6.1. FASTA (e.g., FASTA2 and FASTA3) provides alignments and



WD 02/ 053596 22 -5 OCT 2005 PCT/USO1/51113 percent sequence identity of
the regions of the best overlap between the query and search sequences
(Pearson (1990); Pearson (2000). Another preferred al gori § 96T 208N

conpari ng e of the invention to a database cont ar ge
nunber %ég%{ﬁ s fromdifferent ofganisns is the co gbﬁbgb%?lc%r am
BLAST, especr ally 5 blastp or tblastn, using default paraneters. See, e.g.,

Al tschul et al percént sé\z{bknce Ricatity o?ihsregloﬂg&tﬂé-ﬁ)cs(év%ﬂﬁ)ﬁ betbeeh b Yhbryehd al -
Nucl ei ¢ Aci ds Res.

25: 3389-402 rein incorporated by reference
The | ength of SEFYPERENGEs (& seéﬁﬁ'é&ég@ %%F?B%\Fzgao)f cﬁm%’rﬁfF%ﬁﬁﬂ Ygarithm general | y
be at | east abmhkndcﬁnpaﬁhglﬂseaﬁdndeéﬁﬁd idvédSion téalfaltabYse @bnthiRME fa 1AROMIMbEP
resi dues, re usu g_t | east. about 24 residues, Mﬁ{‘cal |y at | east
oout 158 1 st adLetudint Homl g Btrapicnihisme Ao maBELR BB e ShiePeciho
sear chi ng % dabab@@ratbca@mt@mgldeguuﬁ@ﬂuaa@e§eefégn)\ﬁsch@re9§r @%eﬁro@leﬂl fferent
or gani sns, is preferable to gﬁare am no acid seguences used

her ei n, the tef"%“q(é%gé)l)"AlE?Fh“l F'eﬁlJ wdric AgifeRes. 253388402 p0A herpinof 15
anot her nol ecut,@o.rpsratehgyaé}grb,gedy In one enbodi nent, the label is a
detectabl e marker, i ncorporation of a radiol abel ed am no acid or
attachnment to a pol ypept (Thelengrh EP%Z(HCH‘W-' spyieraes eamparpdtforchomalpgy il ect ed by

marked avi di N géneghlly be atréaewbamlldlaﬂmﬁ%&raésﬁuueguéhafr} HALREABL20TRY dteY, OF
enzymatic activi t%é{mr?at can be dete optical or calorinetric

net hods) . affSt ¥ablsent phowt 24 'Fﬂ%“eF ama)(lmt It ahopt 28fR/siduep apd -
t her apeuti c, eprgferabw rddirHQraﬁ@lquUgsifeﬁid&rs 0%h EbarcMk la@eGb B EORASn®T | abel ing

polypeptldes and C ei ns wn in the art and may be used.
Exanpl es of |%ﬂﬂé?q’§gsr E*r%?ﬂé‘as églfﬁp CTFB) BRRIsMS it is prederalle t Gompeted to, the

fol | owi ng: radiminsatiopRgerts. I adi onucl i des (e g , 3H, 14C, 15N, 35S, 90Y,
99Tc, "'In, 1251111'1), flu escent | abel s (e ,F1 TC, rhodami ne,

| ant hani de phosphors), éf% fep. s frans "lgks! g)r la‘i’ﬁﬁ‘?dséﬁrfﬁﬂf%lﬁc%@fﬁém@fu dase,
a- gal act osjisdassothetiblecildinghe antikedyi nﬁonlafeﬁ:s@dlﬁtnﬁstﬁé lab@hemiddimpRescent

mar kers, biotin grou redet er mi ned pol ypep tide epi t opes recogni zed by
a secondary r'@%’%?rt &b~ '?"ém@ga“qné’ﬁéFW@@F‘}S%%‘F'“B&F‘F OEYRERAYEY 2 bi ndi ng sites

for secondary po&ﬁkpthﬁ@f&rﬁtmﬂ&fo&hcﬁhﬂ@hm&&&EﬁéﬂB?maﬁ@&&ﬂ&% @¢.89s), magnetic
agents, such a ni um chel ates, toxins such as pertussis toxin,

taxol , cytoc haﬁ"ﬁg‘l‘aﬂ&é confIning aHIHPTESCENt maltsr o ‘i&‘ﬁi”Bﬁ’clﬁF‘b‘fﬁ)’d’éﬁ‘ c@hstdetseted
m tonycin, et Wndﬁ or ¢otoHIRASA 1H€hod). N1 brdier Bfibodirh &R tASTabd1 @r mark® &R Ci N,

doxor ubi cr Por ubtl cin, | hydr.oxy ant hracin di one, mtoxantrone,
mthr anycr S PR FrEp? ’1‘38%‘?1\ SOY T sYasiopHactheds 9é lsbeiigi coi ds.
procai ne, polypeptides and glycoproteins are known in the art and may be used. Examples of

labels for polypeptides include, but are not limited to, the following: radioisotopes or
radionuclides (e.g., 3H, "*C, 5N, ¥s, Ry, ¢, "n, 1251, lJlI), fluorescent labels
(e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels (e.g., horseradish

25 peroxidase, B-galactosidase, luciferase, alkaline phosphatase), chemiluminescent
markers, biotiny! groups, predetermined polypeptide epitopes recognized by a
secondary reporter (e.g., leucine zipper pair sequences, binding sites for secondary
antibodies, metal binding domains, epitope tags), magnetic agents, such as gadolinium
chelates, toxins such as pertussis toxin, taxol, cytochalasin B, gramicidin D, ethidium

30  bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine,
colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone,
mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine,

tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof.



tetracai ne, |lidocaine, propranolol, and puronycin and anal ogs or honvol ogs
t hereof . WD 02/053596 23 -5 OCT 2005 PCT/US01/51113 In some enbodi nents,
| abel s are attached by spacer arms of various |engths to-r5eGCT oot enti al

steric hindgancksssssne term“agent” is used herein to de”%’f*m@mﬁ?ﬁﬁn cal
conpound, a mxture of chem cal conpeynds, a biol ogical macronolecule, or

an extract nmade 5 from bi ol ogical materials. The term "pharmaceutical agent

or drug" as used séms entvdinietselabeld e attaei‘i@rﬂyfsﬁéccﬁmQPWHo&rlcrfg%W@r%ﬁéeon
capabl e of induci n%aa de red therapeutic effect when properly

admi ni stered t & PUCTFRR '"dréicﬁer chemistry terms herein are used according

to conventional usage i nrrtehema'hgent"%useaﬁmhlté a8t A¥heiieal cP{E;ﬁuﬂH‘*aH' y
Di ctionary of Chemc

Par
Franci sco (1985}5!r 028]6 Bagg? ér%blﬁ'osyalﬁwwmb; OF?ﬂex‘taetrmde

"anti neopl ast i crroagmbmcalmwﬁetd MRy @i ghemia8duGEal b SenPORIMN S ab DRl hed; Ve the
i nhj biting a devel opnent Oor progression o

functional prop
neopl asm in a ﬂrﬁrﬁgon hemica; compayidyer sompasitign sameble e bindusingiadesitedsi on, such as

a carci non, sm@m,ef&mmb@ﬁﬁperwadhﬁhﬁfﬁéﬂ @-a pafidht. %&b&'ﬂerﬂfs r#*&hﬁsst asis is
frequently a p r é 5‘;?%15 antineopl astic agents. The ter at1 ent

i ncl udes human?® e &q earuentianal prrgain tagan. 29 @FmPN'lWWJbadl es and

Charact eri zat i MGThewobmeom&hxmﬂmﬁs @4 SCEHT RicBrRY- Hfli“g Pr obl ens
associ at ed E 2Q ag %‘Bﬁd’ es tha possess nouse or rat varla Te and/ or
g| 0

const ant gneigg s‘éff’d%"’b‘f’ %ﬂﬁhyﬁﬁ’t&%%r rat derived sequences-can

lead to t he rapl d cl ear ahe empfarti@paisid edtl Bisederehd rdfead aée‘ﬂtsttltfh?
generation of i.nst the anti body by a patient.

[rr%ne r ’FO se a
Therefore, in ?1"8 Riopert %’f&q‘%ﬁie PR BFSOFERTER PLEREoRlAt - | GF- | R

anti bodi es. | nina hamah QfaftECilaﬁyTbﬁ:dhmt(canEé?&st YRR LA s Re@ingias, ful Iy human
anti-1 G~ 25 | R ant i bod@es bly1 i.nt roc]“tﬂ{ru#, human i mrunogl obul1’'n genes into a
rodent so t hat S¥REa YEghorpa. prletks inon ofimeisstasis is frrauently 2 piavemy ofr ef er r ed
are fully hurramtmttplasdfumm I G- I R anti bodies. Fully human anti-IG-1R

anti bodi es are expect e 0o _m ni ‘{g i mrunogeni ¢ and al | ergi c responses
-ntrinsic to nouse or té"’B%‘T“FQ}d’E‘iI HhumARGee seemnarfubisgeli es (Mabs) and
thus to increase the effl cacy and safety of The 30 adm nistered

anti bodi es. ThdumaeAmiIGRIR Antibodien ant i bodi es can be expected to provide a

subst anti al adanddihameterizatiothEhergoéat ment of chronic and recurring human

Human antibodies avoid certain of the problems associated with

2Q antibodies that possess mouse or rat variable and/or constant regions. The presence of
such mouse or rat derived sequences can lead to the rapid clearance of the antibodies
or can lead to the generation of an immune response against the antibody by a patient.
Therefore, in one embodiment, the invention provides humanized anti-IGF-IR
antibodies. In a preferred embodiment, the invention provides fully human anti-IGF-

25 IR antibodies by introducing human immunoglobulin genes into a rodent so that the
rodent produces fully human antibodies. More preferred are fully human anti-human
IGF-IR antibodies. Fully human anti-IGF-IR antibodies are expected to minimize the
immunogenic and allergic responses ‘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



di seases, such as inflanmation and cancer, which may require repeated
anti body WO 02/ 053596 24 -5 OCT 2005 PCT/US01/51113 adm nistrations. In
anot her enbodi ment, the invention provides an anti-1 G| RS &6Ti 28y t hat

does not bi ment. In a preferred enbodi nent, the papkkslhz! R
ant i body is@@@%%£2_13_21 214.3, 3,1.1, 4.9.2, 4.17. 3016 1.1, In

anot her preferred enbodinent, the anti-1G--IR 5 anti body conprises a |ight
chai n conpri si ngmémsteidmo Lagiothesespod e, Sirlieahesh frodes 2kel-IGR 2, 6, 10,

14, 18 or 22, of,pPhe.or .nore fromthese am no acid sequences. In
anot her prefer ragag%dﬁﬁ%aélﬁ?%ﬂ?t,b"ﬁcgmﬁ 1Y GF- IR anti body conprises a heavy

chai n conprising an ani nia ageifetredembodimentsat aaiRE-IR AFbaER L NG 13, 8, 12,

16, 20 or 24 or r re t hese amino aci d Sequences. 10 O ass
and Subcl ass oszﬁltnf}ﬁéﬁgpﬁ 4Aﬁﬂ %’()Gfd{'grs?"?ﬁ‘&ﬁ%{r?ﬁrp%dfmﬁﬁ‘i}mﬁ%" hpantglGF-Bh | gMm
an | gE, an bgA aatibap cordisesDlighe tath cobprisin@irLinGihs 854 RRGEE idted fohe ant i body
is an 1gG and ﬁgﬁ?ﬁg&% Ig@ |gG3 or 1g&4 subtype. In a nore preferred
embodi ment, th NPaES R ‘htlﬁab%ﬁgowe oF 1BEe (R frequthese aminmesicher
preferred embodequemies. InRBothdtprefdriet emBodintitiReinil ISR RGBSR pRleasS and
subcl ass as antibody .2.12.1, 2.13,2, 2.14.3, 3.1.1, 4.9.2 4.57.3 or

6.1.1, which i J4'gEBain s4ymPrising 28 aming agif prapenss sglected diom $ER P NOidt $.88di es nmay
be determ ned 1by20amny4 BEINBGEHMKRODRS font tRGsedfrino akfd se@RREA!l , the class and
subcl ass of an anti body nay be determ ned using antibodies that are

specific fof a j clrass and, 20 subcl ass of antibody. Such
ant i bodi es gredgc\?/szgﬁag%{bg&%g@?{:@gﬁ %’f"bﬁ’%és class and subclass can be
determined by ELI SA, WedihepmibBionayls andgG, aadgt dandgE taadpAiogarciyD
Al ternatively, e, el AT : termned b cing all
or a portion of the const antdség%%'?%gt' @?X?tﬁjgd’ﬂgg'\]/;graa /’%?'Yﬁgliﬁﬂfléaghai ns of
t he anti bodi es 8@owhelr4 sgtype. Haiamasepraforretébogdinepne tieantiIGF{RantbodMs ami no
aci d sequences ggf.1. %3669 ses. j ogl.opulins, and
det ernining the ol asg ang1 agéﬁg%ﬁjéégés]%gﬁétbﬁ&e&%ﬁﬁf Z’dggé%g%ﬂ& Snd Mol ecul e
Sel ecti vi t {° | nsaelaseandsubnlass asoitibddy 2ilaneht 3.2, 141302, 1a04.0.2) €F2.3 & ant i body
denonstrates b@ﬁh,@fﬁ@l‘?h?@%ﬁnd mol ecul e selectivity. In one enbodi nent, the
Y

anti- 30 I1G--1R antibo I nds to human, cynonol ogous or rhesus IG--ER In
a preferred enbodi nent, Ththelasapnd sub¢hiss bRantiFIGEFHBdyitishdes magbe Bétarchided NOUSE,

rat, guinea pi gy afdQQetVd known in the art. In general, the class and subclass of an antibody
may be determined using antibodies that are specific for a particular class and
20  subclass of antibody. Such antibodies are available commercially. The class and
subclass can be determined by ELISA, Western Blot as well as other techniques.
Alternatively, the class and subclass may be determined by sequencing all or a portion
of the constant domains of the heavy and/or light chains of the antibodies, comparing
their amino acid sequences to the known amino acid sequences of various class and

25 subclasses of immunoglobulins, and determining the class and subclass of the

antibodies.

Species and Molecule Selectivity
In another aspect of the invention, the anti-IGF-IR antibody
demonstrates both species and molecule selectivity. In one embodiment, the anti-
30 IGF-IR antibody binds to human, cynorﬁologous 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 antj-IGE-IR antibody does not



rabbit [GF-1R I n another preferred enbodi nent, the anti-1G-1R anti body
does not -5 OCT 2005 WO 02/ 053596 PCT/US01/51113 25 bind to a New Worl d
nonkey species such as a marnoset. Follow ng the teachi ng§ &7 2Me

speci ficatign, may determ ne the species selectivity
anti-|1G--1 R’%%&B%de using nmethods wall known in the ar F.H)/E%(%lgl?lr%%tance,

one nmay determ ne species selectivity using Western blot, FACS, ELISA or

RIA In a pref dimdadabeartarit mekey spsies sl aeh @it FsIeisDRC eaghimgbeCt i Vi ty
usi ng Western tt)}l] i , .the anti-IG--1R antibody has a

ot%&é}.n .anot her gn‘oodl nent I _

sel ectivity fore PEFIGRPT AT MpKdeAgming the spegiesiSelagtyity fs SheantilGBriR | ¢ s

sel ectivity fomntitogubsing mehedstwall knbvwin & thedire frRk IBEn@MBR G FRRlermhbe
selectivity of the arilti.-.l G | I%Jantigodav_ i g 1JF“rDre than 100 tinmes greater
than its sel ectPYIe §¥'5GYY g WessaplapF4FS: FiSAwr BiAnInfdrefemsdet erred 10
enbodi nent , 5 t hemasdimen:Gne hRy dBeinkifdhyie SR6iEs ﬁ%tiﬂmsﬁg\!éféﬁ @epr eci able -

specific binding to any ot ere&gotein ot her. than | | R. One may determ ne
the selectivity of the ARG esEbqdimentthaantisIGFIR aptipedy has asselegtivieiferods wel |

known in the alGF-otHaOMiargast S0 emdsadter has itddeldeiftySBERL NGB - In FOT
i nstance, one may d teg)gjne tBEre;sﬁsel,ectlwty_ usi ng Western bl ot, FACS,
ELI SA or RIA PIf egF e RISHaY ! the gR IGENR amibady ismermidan H® nol ecul ar

sel ectivity usiifigs Méaérandn ifkatctiviey e ink@inAeddptiir! ¥ afevéh Mbrk ple@zreiR t0 | G- IR
| n anot her oaspec}t) of th invlﬁggjﬁon,, thg anti-1G=- 1R antibodies bind to

| GF- 1R wi t I hi GROOYPI s AntIFEJRanihagy desnant exhibi@nyenpreciatie spwifient i body -
binds to | GF- biRding tdang otf@r gabteih othel haB -, OfSRay de&nﬂin@ﬂfe@el%tﬁ/ﬁtg'ﬁf ed
enbodi ment , thﬁ %ﬁkipgig%g (%)ifnd | G- | Iﬁl\/gﬁt h Kd or I x 10"9 Mor
less. In an evel ‘hore " BPPEET BrpbieERgtods pell spHiB die a5 falleving | GF- 1 R
with a Kd or Sthe tehHidgd ofthespdcifisation! For ianiich@ine plagtiaemask wokadhiggnt . the
anti body binds _ to |G- i or x.10"10 M or Jess. In another
preferred enboléﬁ'nrgedr%fiter? Eﬁg}'}‘ghhsg%gsA&r ﬁ%@ {“()aﬂrﬁalgﬂ‘fdl:?%°9’l'f‘enéﬂl‘fs’!‘9}hti ally the
sane Kd aslsan dednnbedye akait eskecliviomsthgWestern Blo 3. 2, 2.14.3, 3.1.1, 25
4.9.2, 4.17.3 or 6.1.1. In another preferred enbodi ment, the anti body binds

to IG-IR with, s j Yyt > Kd as an antibody that conprises one
or nore CDRs fr'srr‘]”?%’zﬂg‘?]{@f?%'%d?%@c e from2.12.1, 2.13.2, 2.14.3, 3.1.1,

4.9.2, 4.17.3 or 6. 1. 1. Inangthéraspectafoliciavenpore treranedGEb actibzeies bind fve ant i body
o 0! cre PSR o L s B A B o,
4, 6, 8, 10, 1EF-RyvithaKs ofd x l'g)('f,M gplegsr IPaimoterprefernddreatboginehe the antibody
Sn”b()di nMentyg t hgn &R IchQﬁzYw#?ﬂ Pﬁ?oxt 1% l@:MloBle\é\é.tqu ait g\%%tm%% ;i)rg}el'rgd the same Kd as
embodiment, the antibody binds to IGF-IR with a Kyor 5 x 10"° M or less. In
another preferred embodiment, the antibody binds to IGF-IR with a Kgor1x 10" M
or less. In another preferred embodiment, the antibody binds to IGF-IR with
substantially the same K4 as an antibody selected from 2.12.1, 2.13.2, 2.14.3, 3.1.1,
25 4.9.2,4.17.3 or 6.1.1. In another preferred embodiment, the antibody binds to IGF-IR
with substantially the same Ky as an antibody that comprises one or more CDRs from
an antibody selected from 2.12.1, 2.13.2, 2.14.3, 3.1.1, 492,41730r6.1.1. Instill
another preferred embodiment, the antibody binds to IGF-IR with substantially the
same K4 as an antibody that comprises one of the amino acid sequences selected from
30 SEQID NOS: 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22 or 24. In another preferred
embodiment, the antibody binds to IGF-IR with substantially the same Ky as an

antibody that comprises one or more CDRs from an antibody that comprises one of



anti body that conprises one or nore CDRs from an anti body that conprises
one of WD 02/053596 -5 OCT 2005 PCT/US01/51113 26 the am' no aci d

sequences selected fromSEQ ID NCs: 2, 4, 6, 8, 10, 12, ? 20, 22
or 24. In a pect of thelnventlon t he anti-IGFI has a
| ow dissocia J%fn 5?‘3“3 I n one enbodi ggnt, the anti-| G-I TZ[%H lgy has an

Karr of I x 5 10-4 s1 or lower. In a preferred enbodinent, the Karr is 5 x
10'5 s'1 or | owhesaminpacidsrgtdness spleaédirone SEQIDNDITRM, 6, 8, he, KAI4, 15518,
substanti al | y t eﬁf‘%% as an antibody selected from2.12.1, 2.13.2,

2.14. 3, 3.1. 4.17.3 or 6.1.1. In another preferred enbodinent,

t he anti body b| nds to IGﬁ-athﬂmMasplactsmﬂbﬁﬁmmloal thy attNES SR EtiKedy had s 10N
anti body t hat an anti body sel ected from

conpr.i ses one
2.12.1, 10 2. 1;%9‘"32'0515,3[%%3"316"%‘“&“39‘ Q‘eaﬁt"igﬁ??ﬂ“bedylhaia“ﬁfs‘t|1I"I anot her
preferred esbodiotehbr lotvbernap\@reb@aem&wmtﬁz e K Fvd Riov¢hrpptgntial ly the
sane Korr as an apti bad %ocam n’grl ses one o the am no acid sequences

sel ected from Br thgKarjgsubstangially the sapge aspg antghgdy 22 or 24. In

anot her prefer rseldctahﬁmda NBOf2, 130 18813 hRd. imrlds ot 6.1.1! @radobaeVprkRrred
hat COITpI’I ses one or nore 1

substantial ly th an._an

CDRs from an ant] B‘iwmt ﬁfnt'(?%%?déé%fclﬂﬁé ‘%g‘fh fheansiaiinte sameKagdgifences

Eel SCt ed ;rom afﬁlﬂ@dv MaiNOBiprisks ode orﬁaorBCDﬂ.?frorﬂan arﬂtﬂ:odﬂ-ﬁlecé&fro%@:blzélz The

I nding a ni Ly, ,an 50| an. ant | R anti body to

| GF- | R may E%e geltsgf ?nlﬂég F4§r? S’ﬂ%ﬁ Ro IEnB’\,ﬁH” aﬁmfﬂ"“l’i@’eéerr%ed ePRodmentdhbodi ment
the bi nd| ng ahfititody bindsan I@Bmalsw‘betdnthuyaﬁmé KJ;nla\éQn EliibSd\pthatRl As or
surface pl asrmgdggnsesegnen i suc?ﬂsas Bl Acg % gz ssociation rate can
al so be nmeasuréd Dy surt 5 PP 3¢ ASTHUFEEDYS ﬁ‘é’%ﬁ"'?‘ EQ IDN@S s 8% Br W

enbodi nent, t hé2,0inth, 1§ 28§ Rionk4.ynansther Piefara icmbbdiert Ah€aritBodEASMSd by

surface plasno n_ev nor e ferred enbodi nent, the
bi ndi ng af fi ni ?g'/ an%ﬂg:g&s;ogtg%tiag 68~ P% af@"??é’ﬁ%‘g" 3 COBPTHRGS QNEF MO e, An

exanpl e of 1det EDRs rﬁronxgtntanmhzbdyl@aafoﬁﬂpﬁsek yneader@HnSrScD&icﬁJeq&'ﬂcés@&lget%dsfron?5

descri bed bel oy Ili?@sga I nti-1 G- 1R Antibodi es
According to ano?her ] eCP é ]10,,[ ’e |’h§l(—¥§t2|%07r?A the anti-1G~ 1R anti body has
a half-life of at |east Tbﬂbmdimg/afﬁmty\/dnﬁ didsoRfatibilraiéi of @n antIGE- IR £ii6ddyed

enbodi ment, thgse ﬁi‘ﬁre)bgd&é lg rtion thg eof has a half-life of at |east
three days. In a prerarPELYgY Bhs in theipg. Inencisagdimentyet i on
thereof has a biafifg hffihity ah bf owssuta g campetiNOELIS AL, RIA SEQLHEde phighegli nent, the
anti body % po{egdng&et Hl@lg ?s(EIAQoarg 'f]hchda slsI)c-ratron raté) zangisggg m(gaaéursed%; surface

plasmon resonance. In a more preferred embodiment, the binding affinity and
dissociation rate is measured by surface plasmon resonance. In an even more
preferred embodiment, the binding affinity and dissociation rate is measured using a
BlAcore. An example of determining binding affinity and dissociation rate is

25 described below in Example IL.

Half-Life of Anti-IGF-IR Antibodies
According to another object of the invention, the anti-IGF-IR antibody
has a half—hfe of at least one day in vitro or in vivo. In a preferred embodiment, the
antibody or portion thereof has a half-life of at least three days. In a more preferred
30 embodiment, the antibody or portion thereof has a half-life of four days or longer. In
another embodiment, the antibody or portion thereof has a half-life of eight days or
longer. In another embodiment, the antibody or antigen-binding portion thereof is

derivatized or modified such that it has a longer half-life, as discussed below. In



| onger. I n another enbodi nent, the antibody or antigen-binding portion
thereof is derivatized or nodified such that it has a | ongearg hal f-1ife, as
di scussed below. In -5 OCT 2005 WD 02/ 053596 PCT/ USQ /51711 T 2ot her

preferred i t, the antibody may contain point nmutgtdenssii9; i Ncrease
serum hal f%&i‘!"%‘égch as descri bed WR,00/ 09560, published Fe raary 24,

2000. The anti body half-life my be neasured by any neans known to one
havi ng or di naranothki préfeired dnibediateht, tHeantibod$ A e6ntaih PEineAtitaidd Yo aredse| i f e may
be measured 5 Db tern. bl qt, .ELI r A aver .an appropriate period of
time. The ant iSSB%S/"%@f?’-s}“ihfaégﬁsé?bﬁbeéﬁgg@agg@dp?wsm} e%%&&ﬁr%%)@e ani mal s,
e.g., a nonkey, such asTie antilydtgmeif-dgotsy bEmdaQ)ted By MyimBahELkdvndo beman.

I dentification of 1G=-I1R Egjtl%pes Reco n.iﬁﬁed by Anti-1GF- 1R Antibody 10
The i nvent i on V8 K3y Frabinghe arty For ingiaicepihe aptibpdyhalflifemapbsmeasiied  sane
antigen or sepiByopestesblat, BUIENorRIAl ovbin-abfRostititd PN of fiHé.t iR antibdd§ | nventi on
provi des an agH-J GF-ItI;‘{ anti body that cross-conpetes with a human

anti-1 G- 1R filife, gy bq measurpd Wrany ARRICRIAHS SAIMALY £-8- & MOnkRYnBch 878 | - | GF- I R
antibody is 2.chhonlologods hdnkdy, apribthtedor adwrhad., 4.9.2, 4.17.3 or 6.1.1. In
anot her preferred enbodi nent, the 15 human anti-I G~ 1R conprises one or
nore CDRs frorpdglrt} 9a?:toi 9,01‘2# etcteed from 2.12.1, 2.13.2, 2.14.3, 3.1.1,
4.9.2, 4.17.3 egoéﬁ,ed;.m!”@[ y ﬁ'ﬁ’tén ther preferred enbodinent, the human
anti-1G--1R corrpr% §&5™ghe of {1 "no aci d sequences selected from SEQ I D
NOS: 2, 4106, 8, 10, 1ZTheimventich alsoProvRRiss arPdntielGFZR antibodynint bimds thpr ef er r ed

anti body t hat nne a2 phopest s b EARIRIR aRaR! AL IR 1 om SEQ
ID NCS: ™ 2, 4 ,prcg,i egan any;IGF2R andhody Biat arss-caMpet@Owith a Butnanl antidGRilBhl y
o 11 o0 oG AN neb Sy WALk BRGS0 oy
anti gen usi ng2d3va?.143,3.Iok, 4196} hd@3 ok@din Ini anothigeprafetred éabodimsit,altce, one nay
by usi ng. in antre Gp R REShp R bid o CARE LR RS s Mori nown To o
bind to the adtl2l1Za3.2.R 14 3.bd 9.2, slichords] 1. G 4tiR anethertprefgrddhe anti gen from
the ol tted ant oo ek ahah P OR b ork b o R Bt 1o the
same epitope &tectad from SEQ BFENOR: 2urdt 6,80 89 1Ry14b1HidBRY, 2her 24Nt aridhet GF- | R
anti body to | Glerd Ry UReElimeR M Rilal9nd R E¥HsefRE of SR (BidSill ng the
20 antibody that comprises one of the amino acid sequences selected from SEQ ID NOS:
2,4,6,8,10, 12,14, 16, 18, 20, 22 or 24. In a highly preferred embodiment, the anti-
IGF-IR antibody is another human antibody.
One may determine whether an anti-IGF-IR antibody binds to the same
antigen using a variety of methods known in the art. For instance, one may determine
25  whether a test anti-IGF-IR antibody binds to the same antigen by using an anti-IGF-
IR antibody to capture an antigen that is known to bind to the anti-IGF-IR antibody,
such as IGF-IR, eluting the antigen from the antibody, and then determining whether
the test antibody will bind to the eluted antigen. One may determine whether an
antibody binds to the same epitope as an anti-IGF-IR antibody by binding the anti-
30 IGF-IR antibody to IGF-IR under saturating conditions, and then measuring the
ability of the test antibody to bind to IGF-IR. If the test antibody is able to bind to the
IGF-IR at the same time as the anti-IGF-IR antibody, then the test antibody binds to a

different epitope as the anti-IGF-IR antibody. However, if the test antibody is not



ability of the test antibody to bind to IG-IR |If the test antibody is
able to bind to the IG-I1R at the sanme tinme as the anti-1G--1R anti body,
then the test antibody binds to a different epitope as w5 0ehtBW G-I R

ant i body. if the test antibody is not - 5 OCT a 053596
PCT/ USOIISW%Y/&??GabI e to bind to thg IG--1R at the sar2r1,ii:(0{§l|]S\r{r)\\g’1(l en the

test anti body binds to the sane epitope as the human anti-I G- 1R anti body.

Thi s experi nment . b er.f.ar | Ng. r non
fesonance. 1 B BFTERISH e mE e s B BuborHhIABRASTIL,
sur face pl asnoepitopsatbnioemanlanti- AGFAIR entjboéy. eThieekpbrireerit oty e pérforBedemmge | s

used. One nmay ermne ether an anti-IGE-1.R ti bo

Cr oss- conpet esgt\fg?‘hg‘%o%%‘{%el %ﬂoﬁreasﬁ?ainﬁ% 2PfS erf'fdﬁpé’?&e}?jre !étdt%énbodi ment ,

one may det er néxperimkg tidyefomnedaning sirféece plBsmoi retpaehce C frosmereprafateds wi t h

anot her by _ usi t he nme et ho hat i sed to sure r the

oI TG T & antr g RGP B we s stee e R A R e,

ant i _-IdGF-I R aniﬂtib@ﬂéy:cros%flobqbgéb&véimhdrﬁaﬁy-mﬂﬂiHdeSMraigxleed embodiment) al so e
provides an anti-1G--IR anti t ha rises variable sequences encode
by a human K g®ifanay dsteqmige ghg F%‘B aﬂﬂ%%%ﬁﬂg‘ﬁ{b?%f ‘f‘f8ss"\95’|thﬁi)W§h %@gﬁéﬁ%es are
encoded by eit g thbsaméinAod, thARised toRdedsigewhether e anti-IGB-IR antiodf & r ed

enbodi ment, the vari apl e sequences are_ encaq y uman Vi c A30 gene 15
famly. In a nifetoh t@ﬁhﬂé&ﬂeﬁm@af ?FeqlfPt,t‘ert%ﬂf%g'dﬁta“MV'n conprises no nore
than ten amno acid substitutions fromthe germine Vx A27, A30 or 012,
pr ef er abl yiono DigheandtHeavy Ghain Bitigao aci d substitutions, and nore preferably
no nore than three am nq.lhaci d

t

. supstitutions,. ef.erred enbodi nent,
e o o i o supst it uitne ol 453 okitbd T ouGR R aRGGHT HESSR&ETD hos:
2, 6, 10,f14_, wiamdfﬁnia%aﬁbldgkaﬂgh&uﬁa@n@er&%ilmafﬁ&ﬁueaﬁggiiméni,tthe \éaz1 i2abl e
regions of six antj- - i chai ns. :
provi de the arﬁ’aﬁ'(?uﬁéf’cﬂ“”éc@ﬁﬁféﬁﬁ@gc%tfy ec‘tﬁ%r tﬁ%}/@g%’éﬁﬂ%ézﬁeﬁ f@‘ﬁﬁy'gﬁé‘i ns from
Wlhl ch the si ]>c< p\rﬁfei'redl @lbddﬂ_nédﬁd th@mrialﬁlh@eiqﬂﬁ}ced’ aﬁe d&bﬂé_dﬁig'l.a Hahgs _VKMO%?%@EOW' t hﬁ
alignnents, o e, nycl eot i sequences of the variable regions of the Iight
chai ns of 1925 %amélys' aQﬁfqpfgf@d%ﬁ%aﬁ‘ﬂeﬁto@f’i‘gmtc 18 SURPTEEHY m%fﬁzhafléent he
gernl ine sequefsms afifl QiBstiihorE ol BY géttingiek iaeeda30Rel010prefErably@ctnesze hi ngs  of
this specification, one of ordinary skill |n@5{1e art could determ,ne the
encoded ami no %8R §x SwiQRdSsubstitutings, andmorp prefarably nq more thandhree 3mine add 4y t he

germine K Ii gfs&i@dn3s et SdntBolRneht) heQididicRNuBsiutdal een the gernline
sequences and the anti body sequences. 30 In a preferred enbodi ment, the VL

of the anti - | GRISRVa{iYe syhsHiptions.
20 SEQ ID NOS: 2, 6, 10, 14, 18 and 22 provide the amino acid

sequences of the variable regions of six anti-IGF-IR « light chains. SEQ ID NOS: 38,
40 and 42 provide the amino acid sequences of the three germline « light chains from
which the six anti-IGF-IR « light chains are derived. Figs. 1A-1C show the
alignments of the nucleotide sequences of the variable regions of the light chains of

25  the six anti-IGF-IR antibodies to each other and to the germline sequences from
which they are derived. Following the teachings of this specification, one of ordinary
skill in the art could determine the encoded amino acid sequence of the six anti-IGF-
IR x light chains and the germline k light chains and determine the differences
between the germline sequences and the antibody sequences.

30 In a preferred embodiment, the VL of the anti-IGF-IR antibody
contains the same amino acid substitutions, relative to the germline amino acid
sequence, as any one or more of the VL of antibodies 2.12.1, 2.13.2,2.14.3, 3.1.1,
49.2,4.17.3 or 6.1.1. For example, the VL of the anti-IGF-IR antibody may contain



contains the sanme amno acid substitutions, relative to the germine am no
acid sequence, as any one or nore of the VL of antibodies 2.12.1, 2.13.2,
2.14. 3, 3.1.1, 4.9.2, 4.17.3 or 6.1.1. For exanple, theE/LO[%fC%e

anti-1 G- 1R anti body may contain WO 02/053596 - 5 OCT 200 S01/51113
29 one or WRHPRESRM no aci d substi tutipns that are the saife/ B bse present
in antibody 2.13.2, another am no aéld substitution that is the sane as

that present |5‘ne&ﬂ‘iﬂo@ﬂr}ﬁno 201dl-ﬁxb§nutﬁﬂ§lth§me m@EaMSQ%s@ﬁ}egeﬁfﬁbd%mzﬁdzal on that
is the sane as_anti body In this nmanner, one can mx an

different feat&tdd aa?th%{ﬁm"!jwsﬂ Sﬁbwmt*ﬁgthahwéhedem psothas pagsentin ansibedy, the
affinity of the)anthdatdyhet dhinb&Fid LLBsmht,Mtﬁaﬁg&@%@Js'a%ow&@ o nPfRd he

antigen. In anot her enbodiment, the am no acid substitutions are nade in
the sane posi FAHISH 43¢ 43R Fi% agdynsieh differamfeaes ofntiods bisfing ireorder tof

anti bodi es 52. 1ded e.g2 theftnity of tht 4ntibody? fot 1GF- I}(lmgns?dlssémgtYon?t‘ o ife 1. DUt
conservative am no acid substitutions are made rather than usi ng the sane
ani no aci d. Fo#tigsiapprother embdéimentsithroanziae @Fldmlbs‘uwsﬂtnﬁﬁllﬁmadnlrdbmeed to the
germine in Onﬁ'osf?itmEﬁﬁo@%dngq}gérﬁ%ngo%oéoﬁ%e%’iq%antfaoal%s%’l" l%ﬂ . 4.9.2,
4.17.3 or %}utarra conservatively su stitute aspartate
Sinmlarly, | f 3-He3.aniind98cH47.3 apsi- Mhﬁ fepservative eminqacid sulstingignsoonser vat i vel y

substitute tMmmtﬁemams@gmgﬁems&s&aeﬁ)r%ﬁwﬂe 'iméamlwg cif | ght chain
conprlses an am no 15 acid sequence that is the sane as the am no acid

sequence df t hubsitutign campapedito ”E ggrnline ipong of the antibpdies 242.9, 213.3, 2114.33 or
6.1.1. In another, 4v.9khYy. 3¢ 6harig ﬁdtaﬁﬁgo&}ie tconsteh@t&c'lﬁﬁbsnt@l?%ﬂ&nﬁ?rrpr' S€s
am no acid se ueqces t hat .are_ the sane as e CDR regions o

chain of 2. 12051m ilarly; f the a“'?“"latf'dss“b%m%mm 18 5&“% one may|cpnsereatively subtituen anot her
preferred empdbgmnt., the l'ight chain conprises an amno acid sequence
fromat |east one CDR 20 region of the |ight chain of 2.12.1, 2.13.2,
2.14.3, 3.1.1, 4.9.2, dnfmtger@fef%w cmbodipenttholighs ehain ednenriseschnamiandi nent

the light jghai @d% x'id sﬁs aRd faRe 86 ihE ad GRSy of ferent
l'i ght chains. T &ﬂ’@ ; }se erred enbog]?lréggggq%e{f@%mhe 212qrr|b ?gr ent

li ght chai ns a?r‘é %B«ﬂén ‘h%- 4}oherS.4b In angther Bighly pzefmedaemb@danem the lighp, 4.17.3
or 6.1. 1. In cANRtERrsEy £iiks £c‘?djse§m9g'tmﬁre the sQﬁe hd ﬂth@F@éxgnsc&mr I'Ses_an
ro

am no acid 25 sequence sel ect ed m SE 107 14, 18 or 22. In

anot her enbodiligatfhain of 2.1, 25432, 2443 3. bbgp"r? EREERY 6th o angtheg Psﬁéftménce
enCOded by a ebb@inentak Qgﬁ@ﬁdﬁ?é&?pns&%%ﬁrﬁQCidrs&meﬂ%QdﬂPatm ontcDR 9. 13,

17 or igr a nuclelc aci d segu nce encodes an am no acl sequence

havi ng 1 anf&Ry o dedigntdaingef g 1, 7c|k,3| 7e12|16ﬁs3 b, 4.3 2ifst7 3 onb bhsint her ef r om
Preferably, theoRéFipRfert icfibSdimedt) thé!fi 410 BishirPdobhpri®R S 8HiYPdel Ve quences from

CDRs from different light chains. In a more preferred embodiment, the CDRs from
different light chains are obtained from 2.12.1, 2.13.2, 2.14.3, 3.1.1,49.2,4.173 or

6.1.1. In another preferred embodiment, the light chain comprises an amino acid

25 sequence selected from SEQ ID NOS: 2, 6, 10, 14, 18 or 22. In another embodiment,
the light chain comprises an amino acid sequence encoded by a nucleic acid sequence
selected from SEQ IDNOS: 1, 5,9, 13, 17 or 21, or a nucleic acid sequence that
encodes an amino acid sequence having 1-10 amino acid insertions, deletions or
substitutions therefrom. Preferably, the amino acid substitutions are conservative

30 amino acid substitutions. In another embodiment, the antibody or portion thereof
comprises a lambda light chain.

The present invention also provides an anti-IGF-IR antibody or portion

thereof comprises a human heavy chain or a sequence derived from a human heavy



30 ami no acid substitutions. In another enbodi nent, the antibody or portion
thereof conprises a |lanbda Iight chain. The present invention also

provi des an anti-1GF-1R antibody or portion thereof corpdil$d&s288 human
heavy chain or a sequence derived froma human heavy -5 gCT §1 WD.02/ 053596
30 PCT/ USOWEBRPIBIChain. I n one embodj ment, the heavy cRETTYSYHRHS aci d
sequence is derived froma human VH EP 35, DP-47, DP-70, DP-71 or

VIV-4/4.35 gene fam | .%Adilm%&]%q{%g\%ﬁgwﬁﬁ%‘gggag&mmetisrhgﬁpl&jaﬁ/d{n ghain am no

aci d sequenc&d% Jeps gene famly. In a nore
preferred empedimenDP-3ShBPRAVE7¢GER-H o difpriisgenofamily e InR irpfamedei ght ami no
acid changes fromgerm jne VH DP-35 .DP-47, -Dp-: - Q8 v, YpV- 4/ 4. 35,
mor e preferalSF‘}quB‘g‘HD 'él’etaﬁéﬁhagl %Enlréon?%%g%%epc lgﬁgﬁg%g%gé meve‘ﬁ mor e

pref er abl y nQ;Rpfefahhpinthficepefirabersindinent) theges’y CBEQeIMIPrNaIe more g, 12, 16,

20 and 24 provide the am.no aci seguen SV RAbl X i ons of - six
anti - | GF-§ R Reaapight#aing acid qu%o%%gﬁ%ﬁqgg%y} gA,BbggP%ﬁgq (43191 provi de the
am no aci d segweses nvhéiprofetablylBoare thadsix aino 834 cl@bg@anad48enmavi de t he

nucl eoti de sequences of the gernljne .heavy chains DP-35, DP-47, DP-70,
DP-71 and VI \m&f?rablé%&?f‘im@‘g’.ee?’f‘lﬂg?c‘%&aﬂ Sshow the alignnents of the

ami no aci d sequences Oof§gd IPNO3! 4,8D1 % 16,2g0landR4frotidrethe aminaatid - | G- | R

antibodies to their _correspondin ernlj equences. k t he
t eachi ngs of seqrences GEBF Varieh iraﬁqnsgﬁgx fﬁ"@ﬁ&%ﬁ? r?'eacﬁ}?/mgs'kslglzc?hil ﬁ%ﬂ%’.art coul d
det er mi ng,t heyseds8gash AP:HAIAGE Snine atienqeencds 2h BEQIIR NG 0P, 31 G3, BR heavy

chai ns ang t he germnl i ne heavy, chains a determ ne the 1 ences bet ween
the germ i ne andddereviss theqycleptide SAUFNS c‘j}éeegﬁl]’glﬁ‘fnb?vylc 'y %#é%gffgﬁ

enbodi ment,  te 7y hRf1 §HRS/TEN, keshdiivdlR BE 2RQDshow dretatipmsentshd tisame ani no
acid substitutions, relative to the ger mfj ne.am .nI%FaIgi dt.bzogieggoq[%ggce, as any
one or nore ofmintrecidsqemmeesef thsyariable rgIqroffhe s and-lsk-Ls aphibanies DU © 4 9. 2,
4.17.3 or 6.1 hay fiRe dh@hcasRFolbwarpR6Rathingovfhis sieeifiviionf orehe
anti-1G~- IR %O#efpgg%é%a"; lcont ai% on% or nncrfﬁi(gam no acid subséd']tuti ons t hat

are the dane efordipanyddll prtbeaheouidfelerping digyn YN0 AXLERET L o aci d
substitution fhaGrR Hehs BaHPaRhe dehfineMe8geniind and dekintingiyie 2. 14. 3, and
anot her am no aci (li: substiitution that is the sane as 25 antibody 4.9.2. In
this manner, differcocen bevaendheieemalingseanenses putipe ‘I"‘g’g?%rséguemes'anti body bi ndi ng

in order to alter, e. ginaé}t@ﬁrr@(f Erhididinyend thetVIBofand anfiddGF-IRantibddl- | R or its
di ssociation rate fromt i I n anot her, enbodi mrent, the am no acid

substituti onscwmsmmeiam?wﬁg}dgg‘%gi%%i ¥leBye e BBUne AR any one or
more of the VH gf ant kA @ mérebf tht VH of antibodies 2.12.1,2.13.2,2.143,3.1.1,
4.9.2,4.17.3 or 6.1.1. Similar to what was discussed above, the VH of the anti-IGF-
IR antibody may contain one or more amino acid substitutions that are the same as
those present in antibody 2.13.2, another amino acid substitution that is the same as
that present in antibody 2.14.3, and another amino acid substitution that is the same as
25 antibody 4.9.2. In this manner, one can mix and match different features of antibody
binding in order to alter, e.g., the affinity of the antibody for IGF-IR or its dissociation
rate from the antigen. In another embodiment, the amino acid substitutions are made
in the same position as those found in any one or more of the VH of antibodies 2.12.1,
2.13.2,2.14.3,3.1.1,4.17.3,,4.9.2 or 6.1.1, but conservative amino acid substitutions
30 are made rather than using the same amino acid.
In another preferred embodiment, the heavy chain comprises an amino

acid sequence that is the same as the amino acid sequence of the VH 0f 2.12.1, 2.13.2,

2.143,3.1.1,4.9.2,4.17.3 or 6.1.1. In another highly preferred embodiment, the



2.13.2, 2.14.3, 3.1.1, 4.17.3., 4.9.2 or 6.1.1, but conservative am no acid
substitutions 30 are nmade rather than using the same amno acid. In

anot her preferred enbodi nent, the heavy chain conprises ag &CTnZ808 aci d
sequence that is the sane as the am no acid sequence of 2.12. 1,
2.13. 2, 2. % .031933%’.61. 1, 4.9.2, 4.17.3,0r 6.1.1. In anot hiélr:‘lﬁ g/d_1|ﬁ?{/13pr eferred
enbodi nent, the -5 OCT 2005 WO 02/.053%196 PCT/ US01/ 51113 31 heavy chain
conpri ses ani neFaycFhdinsempesre aminpaid sequencehidatsambe sanctdytheCIIR regginons of  t he
heavy chain Of nehddy dhairforb32d, 24334 3,31k 294 97 Zor €117 1ihn@feS: 1- 1. 10
another preferred enbodi ment, the heavy chain conprises .an amno acid
sequence from Rreferedegmzhodimeat, theedve/ghaim comprisheantagrngacidrgiwenos frém aQ. 1,

2.13.2, 2.14. 3easPone-CDR fepdnaf the hdaby ohan 8F2 B Lok ol 1 ARGLHDEY, fienred
enbodi nent , thg h%avy chgiﬂ conpri %’es amzh%'légi]la'z’ s'eqﬁt}ghlégé'gﬁ’g'ﬁ‘&l?s from
di fferent Reavsr 6clhlailngnothan pegfamsd empedirhent.rteaheanpadinremprises tingmoGERs from-

di fferent heay, J fyd 12. 41, .14, 1.1,
4.9.2, 4.17.3 %?'&g@éi@@mﬁ%‘gﬁ%"? ‘gfggﬁg;*{ee?@r%%‘g‘]geﬂr?t?o“ﬁ‘?'?lréfﬁ%?egF.‘Bél?ngé%f}g' chai n
conprises an the{BhBs fondiffeatbagechnels ectobtined fiom30Q. 1|, R1BIOR. 1443, 33,1,12, 16,
20 or 24. In [ - nbod] he, heayy chain_conpr.i ses an am no acid
sequence encogggﬁ'ggl 7510%??[lé%gdng&gpde%%%duegﬁbgé%s%{)glgthg%}'y Fom fPNes: 3,
7, 11, 15, 19 2¥n@@d sgquencangickted foraSEQ IDNQR ek 8,612t a0 erodesnater ani no aci d
sequence Vi : ! eIy L : leti [ bstitutions

t herefr omhal nr%ln%?lﬁg?@{e&ng%&?%ﬁ %omtﬁaﬁlgss?ﬁgg‘ﬁotagft%isg ugr?%?eggoc’g%%si?vgwi ve am no
aci d subst i t utac@riequenss selatieddram SRQEP NQS-31R 1 Acksi 1A ar@3by amutlpiclaGE- | R

Ant i body | nhi big e L, ng: | : ient, the

i nvention provi %e_g&éﬁ;t g%?%la%%@?{l%r&glgﬁﬁ%%yﬁﬁép l?%ﬂ%?%lg?ﬁ@g%ﬁdl ng of

| GF-1 to | G- |9Rletionsiopgubpfitptifing hersfromGin anothenemb@dimenR thel snbssitytions z¢ r ed

enbodi nent, t hgndefEriveRndiso fwmgsmdﬁgn%not her preferred 20 enbodi nent, the
anti-1 G- 1R antibody is a human antibody. In another enbodi nent, the

ant i body 85 pqrtion thereof inhibits binding between IG--1R and 1G=-1 with
an 1C50 en QP GE-TR dtivity by AntiGE IRsAMibadY enbodi ment, the 1CSO is no
nore than 10 nM In a nore preferred enbodinent, the IC50 is no nore than
5 nM The | C5@n/gkition GféGRE Bsudingdo IGF-By net hod known in the art. Typically,

an 1 G50 can be measured,h I . RLA .Iln a.prefert odi nent, the
1 C50 is nmeasured by R 2" '.?lortl}%g%o% hdgﬁéngr!r%ec} Yer?té?ﬂ?m‘f'ﬁe af'ﬁﬂ}té'ﬁ‘lg]l;'ﬁﬂbpr ovi des an
anti-1GF-1R antitioBytigt inkibits the winding of IGE ity KiR-Worokie Bildind AGFM folIGFhe
presence Of | @ a grifeffed embodiment, the IGF-IR is human. In another preferred

20 embodiment, the anti-IGF-IR antibody is a human antibody. In another embodiment,

the antibody or portion thereof inhibits binding between IGF-IR and IGF-I with an

ICso of no more than 100 nM. In a preferred embodiment, the ICsp is no more than 10

nM. In a more preferred embodiment, the ICsq is no more than 5 nM. The ICs6 can

be measured by any method known in the art. Typically, an ICso can be measured by
25 ELISA or RIA. In a preferred embodiment, the ICsg is measured by RIA.

In another embodiment, the invention provides an anti-IGF-IR
antibody that prevents activation of the IGF-IR in the presence of IGF-1. Ina
preferred embodiment, the anti-IGF-IR antibody inhibits IGF-IR-induced tyrasine
phosphorylation that occurs upon occupancy of the receptor. In another preferred

30 embodiment, the anti-IGF-IR antibody inhibits downstream cellular events from
occurring. For instance, the anti-IGF-IR can inhibit tyrosine phosphorylation of She

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




preferred enbodi nent, the anti-1 G- 1R antibody inhibits I G~-1R-induced
tyrosi ne phosphorylation that occurs upon occupancy of the receptor. In
anot her preferred 30 enbodi nent, the anti-IG--IR anti body5i 8¢ s
downstream cel | ul ar events from occurring. For inst ance, "téﬁﬁ) gglt; -G IR
can i nhi bi tWPY#E¥P8e phosphoryl ation shc  and insul i nPYEERCHF substrate
(IRS) I and 2, all of which are normally phosphorylated - 5 OCT 2005 WD

02/ 053596 PCT/ WHed édhd drk3reddd wWHETE-C@LilmSt ALG. BibEah&s 294130545 (Kimet at,
J. Biol. Chem 15%:934%4%?- 34%50, 1 918)@6916}512?%5 etzzgr r?ib%‘g’q\/%ﬁg'her an
1P Hod

anti-1GF-1R an neeaR deteaniagVhethar asy anti- G- B antibagd. carrprevent detivatiorsence  of

| G- 1 by det er IGRIN thégredeRMErIGRS ’ i -- | R Shc,
RS 1 of IRS2 by Vestern biat o li%ﬁ@ﬂ@ P’St'%%'?%%@“ipﬁ%h%?‘g@rf’?"ed 5

embodi ment, oné&SaRShe: Batler e by Meestembdgt or imimungprogiptatiqnn dn y prferrod of
| G- 1R by  3estbdiftilone Wefld dBehine hXRUAL §r 2o hoskﬁbﬁﬂ%&@?ﬁﬁﬁf@m of the
h aIa I [°GF-

i nvention, the_antibody causes the ownr egu 0 om a cel |
treated with tNesamblaodse, egnExmpleeYlbodi ment, the IGF-IR is internalized
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i nhi biting antySAQPTERRLAeR coffocahmicraseqpyios ¥ esiemdlass Séet eig. cExampte WThe ef f ect s

of 1GF-1 a8 | GralpRferted e@BEdiMBROHE HRBbdy it Bected®l 2425 i §) ti bedy, b5 able to
bind to IG--IR %ﬁgl caus?e i tl to be act iyvlat e%lcm?r% ltz\ﬁéi Ilj;g’szgﬁéjé?gg’?'gﬂl . This
I ]

type of activdlf SHROMBHER 2ihgavyshaimtlight ghgin or prtigenebinding @gion theteaf. anot her
enbodi ment, the activating antibody anplifies the effect of 1G--1 on

| GF-1R Thi s Activetionfof $GE-IFOBCXNINGES [RAkREY i vate | G-I R by itself, but
rat her increases the 25 qﬁei vatio in the presence of 1G~-1. A

mnic anti-1GF-1R anti body ?e%gpthgg%"llsq?ytzfnlag@ﬂ YRRV estRs v iR RtialGF Ryl i f yi ng
anti-| G- | R arantitndiby. By attivetirtg antbalgldifeers fronv irt inBibiting krllibady BeeidsdRdy i n the
presence gf atﬁﬁﬁ)ﬂﬁgs 2 Eubs Bl %\{ﬁleseffggts J)f(lagi:ll'on II&F&QGI“%QE ien?t?cg 1mein?, the
activating antibody is able to bind to IGF-IR and cause it to be activated in the
absence of IGF-I. This type of activating antibody is essentially a mimic of IGF-1. In
another embodiment, the activating antibody amplifies the effect of IGF-I on IGF-IR.
This type of antibody does not activate IGF-IR by itself, but rather increases the
25 activation of IGF-IR in the presence of IGF-I. A mimic anti-IGF-IR antibody may be
easily distinguished from an amplifying anti-IGF-IR antibody by treating cells in vitro
with an antibody in the presence or absence of low levels of IGF-I. If the antibody is
able to cause IGF-IR activation in the absence of IGF-I, e.g., it increases IGF-IR
tyrosine phosphorylation, then the antibody is a mimic antibody. If the antibc;dy
30 cannot cause IGF-IR activation in the absence of IGF-I but is able to amplify the
amount of IGF-IR activation, then the antibody is an amplifying antibody. In a
preferred embodiment, the activating antibody is 4.17.3. In another preferred

embodiment, the antibody comprises one or more CDRs from 4.17.3. In another




able to cause |G- IR activation in the absence of I1G-1, e.g., it increases
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di odi adm ni stration
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in |GF-IR expr’é@s‘l‘-‘f?{:f of EyFesins. Phwmh‘m’lamflayrbeenbwnm alllﬁ!mte;hot”kmo»azmnhd GF- IR
anti body causeg @ucﬁx‘%ﬁ%&é&é&n‘o&%ﬁ?eﬁeo{ '@:E’r?gJ danlba)ﬁg? { ! %1(% rréﬁ_”par ed to
an untreated animal. In a nore efe %I 8
ant i body causegnbediesst ehegatiody fsselegsedofrons 2val 2.132, atl4l3e31$11 ‘BQ)%orrmre 25
preferably 50% ¢f, Jr@@mﬁr?s@@?ﬁeg{'yéhgf‘ﬁeﬂl%%ﬂ'ﬂma“ eﬁ%ﬂltgﬁ% ST Rereck" aN even

more preferred enbodi nent he ant i cause ease In r'ecept or
| evel s to &t | east In another embodiment, admlmstratlon of anti-IGF-IR antibody to an

animal causes a reduction in IGF-IR levels in IGF-IR-expressing tumors. In a
preferred embodiment, the anti-IGF-IR antibody causes a reduction in receptor levels
by at least 20% compared to an untreated animal. In a more preferred embodiment, -
the anti-IGF-IR antibody causes a decrease in receptor levels to at least 60%, more
25  preferably 50% of the receptor levels in an untreated animal. In an even more
preferred embodiment, the antibody causes a decrease in receptor levels to at least
40%, more preferably 30%. In a preferred embodiment, the antibody is administered
approximately 24 hours before the IGF-IR levels are measured. The IGF-IR levels
may be measured by any method known in the art, such as those described infra. See,
30 e.g., Example VIII and Figure 6. 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 portion thereof,
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2.14.3, 3.1.1, 4.9.2, or 6.1. 1 or conprises a heavy chain, |ight chain or
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nore pref erablp %6‘?90 15158, the GoNgoPIaske AseRts ablp fodfp %WSP"SG%WB]?S% or 90%
after a peri O(trmﬁchHraZléhvdﬁMSre proﬁﬁféd e@béHimer) tBe anfinépfhs ie 1X Ina
preferred errbogl ment, the ant] g}(l is selected from?2 1, 2.13.2,

2.14.3, 3.1.1,3293%8yeyh 1axpl, E?mf’“fe"' urBdRgKyusidine 45- ﬁgb‘i’ffpci’r%ﬁ Ha. Inaght chain or
ant i gen- bi ndi rpgefﬂfrrdtembﬂdlhiaﬁt[ mef:o adrﬂﬂdild@:itioﬁ'af &f anORQBIaAR a3ef ¥nd WL hrvil GF- | R
Ant i bodi es 25 Iépq%herb gsgﬁ%t el i nvEntl on grov ides an anti-1G~1R
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See, e.g., Fig. 7 and Example IX. 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 portion thereof,

Induction of Apoptosis by Anti-IGF-IR Antibodies

25 Another aspect of the inventiorl provides an anti-IGF-IR antibody that
induces cell death. In one embodiment, the antibody causes apoptosis. The antibody
may induce apoptosis either in vivo or in vitro. In general, tumor cells are more
sensitive to apoptosis than normal cells, such that administration of an anti-IGF-IR
antibody causes apoptosis of a tumor cell preferentially to that of a normal ceil. In

30 another embodiment, the administration of an anti-IGF-IR antibody decreases levels
of an enzyme, akt, which is involved in the phosphatidyl inositol (PI) kinase pathway.
The Pl kinase pathway, in tumn, is involved in the cell proliferation and prevention of

apoptosis. Thus, inhibition of akt can cause apoptosis. In a more preferred



may i nduce apoptosis either in vivo or in vitro. In general, tunor cells
are nore sensitive to apoptosis than normal cells, such that
adm nistration of an anti-1G-- IR antibody causes apopt osigsQOf 2008t unor cel |

preferenti a#v'@%oz%g%s%hat of a normal cell. In 30 anot her 6529/%3‘5%%3; he

adm ni strat n anti-1GF- 1R anti body decreases | eve nzynme,
akt, which is involved in the phosphatidyl inositol (Pl) kinase pathway.
The PI kinase pabhdimynt, thaardtibody, is adminideedvedive 1 chike apepdsisyrad idrer@at i on and
prevention of t 0Si,;S.,. Thu i,nhi bj.ti on of akt can cause apoptosis. In a
nore preferred e?égs&?%%ﬂgo‘gaﬁiﬁﬁ?ﬁ@%‘é ey %Sﬂé”s‘ii“?%“‘%&fm"%&gi ment, the
antibody is adRil3i2s2.&4.83.15.n 48 or 6.D1,0ASHprAROPR@sy ehaltf 1igh chdfod R
expressing cell .[.I n adfér ef e.rr%d epbodi ment, the antibody is selected from
2.12.1, 2.13. 3ugsnpipdiggpertipntherealq 5 o 5 1.1, or conprises a heavy
chain, light chain or antigen-binding portion thereof. 5 Methods of

Produci ng Ahti lods of; gt iAnobhdidRmndlAntitody-Caldlicihd O&BLihesTuNi sation I n one
enbodi ment of the instant invention, human anti bodies are produced by

i muni zi ng a nepmhwsme, ani mal conprising sonme or all of the human

i mmunogl obulin locus with an | G-I R antigen. In a preferred enbodi nent, the
non 10 human animal is & XeEkobesioentof thepistant inkentipn, dugamessibediesranaise st rai n

that conpri segrodade@®y nirAgHERY SndAthuldd® adiMIRRmp TS Qe W1 binl R‘ﬁ’ and is
deficient in nouse ggtl body production. See, eh?., Geen et a .anNature
Genetics 7: 13- ZAM{PPEEaytin lagyy wishiee Kef - B} atigen- P e grefasred embadiment, then@so, 598,

5, 985, 615, 165, 9BdnaQRimabisQA KENGHOUSET™) WhidQslan gihddedRBsR BehiPl30. 364. See
al so WD 91/10741, r{;%t?l i shed Julﬁ 25, 15 1991, WO 94/ 02602, publ i shed

February 3, 1984 P 489 5aamsats ghthe Wenyeirminaglobulip dech agstib HefisteatiinCc t ober 31,
1996, WD 98/ 16/bdse amiboliy so@ettion’ Seb, 23 Gri@%Bal, Wurﬁﬁéﬁéé%g-zzgggm hed June
11, 1998, WD 98/ 38‘43‘6@ gubl i shed Novenber 12, 1998, WD 99/ 1; published
Sept enber 10, YYoFuted A6 uatyBI 1677k WS CABSHET. 5998,209.9995, 1810 00 09560,
publ i shed Febr 6/091y0024,112(508 art6}1 3086904 Q375 Mo 9PM@¢415;51$ﬂsh%9fhﬂ§‘?§{ 29, 2000.
The XENGVCHSE gdgl R&g)gg@gg an ?dul t-1i ke human repertoire o ully human
anti bodi es,” antf”ge 02, pitbiished Febsuasy 85 199 HAFOAHOS and W@ 86/B3735gener at i on
XENOMOUSE TM cleit mbnme?p»plroaefgm,mts@b,wvé8%19654%74;&11&1%5&%?92@, hbgdworepertoire
t hrough intro [ . abase sized, germine configuration YAC
fragnents of S#Zf“ﬁ%ﬁ“‘ﬁ@ neckal 9781 WO, 9823%3,3)( Prhlighad Naygmher|18ci998.See Mendez
g . i
(I?/L dal '18523542? zwe 9861303 1i, Siblitked BéfertBR 16,1999 w0 S8 su9aRbliARK ORRYELS, J- EXp.
: : i 1%39, WO 00 09560, published February 24, 2000 and WO 00/037504, published
20 June 29,2000. The XENOMOUSE ™ produces an adult-like human repertoire of
fully human antibodies, and generates antigen-specific human Mabs. A second
generation XENOMOUSE ™ contains approximately 80% of the human antibody
repertoire through introduction of megabase sized, germline configuration YAC
fragments of the human heavy chain loci and x light chain loci. See Mendez et al.
25 Nature Genetics 15:146-156 (1997), Green and Jakobovits J. Exp. Med. 188:483-495
(1998), the disclosures of which are hereby incorporated by reference.
The invention also provides a method for making anti-IGF-IR
antibodies from non-human, non-mouse animals by immunizing non-human .
transgenic animals that comprise human immunoglobulin loci. One may produce
30 such animals using the methods described immediately above. The methods disclosed

in these patents may modified as described in United States Patent 5,994,619. Ina



(1998), the disclosures of which are hereby incorporated by reference. The
i nvention also provides a nethod for nmaking anti-I G~ IR antibodies from
non- human, non-nouse ani mal s by inmmuni zi ng non-human transgeni gni mal s

t hat conprise human i munogl obulin loci. One may produce uch ani mal s
using the nEPRYUYWescribed immedi ately above. The net hoﬁgglasqsl}éfldged in
these patents nay nodified as described in United States Patent 5,994, 619.
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anot her enbodi AEMSESt he non- human ani mal conpri si ng human i mrunogl obul i n
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5,814, 318, 5, 5FtoRIFYNstAL EEidn LPYEierably AXRBMBB Zonsny 8ioA )¢ founed inf, 643, 763,

her eby i ncor po . 1. ef: can? of m ni | pcus,.approach is
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be generat'@d aPrient Ner b¥id9d 5, H5S06,55525:82 541625, 1 o WsIBA25, &,6p00Ent i al

di sadvant age. of,73d)20rH, 1361458 ARG 20M obs. stdabod, OnEIERY BOh, PESUF ci ent

i mmunogl obul i n diversity to support ful evel opnkn such t hat
there may be |Ds76arheravyinFomemird by referencen order to produce a human

anti-1GF-1R antibody, aasRQav: i ri i : Il of the
human i mmunogl obul i n | oci Qi ;Hﬁ%&é?ixﬁﬂgﬁ%u% l&ﬁ?%@b gsr%ﬂ%@-gﬁgwhn ?ﬁién and the
anti body or t rrénaweiswwuwrpeawm ofgheclgilocus eanibs gererased dnd ntrotdiwed anto nal . The

| G- | R antjisge antiRdls. Howevél, 2 &%@Méa&acmﬁ%& P%ﬁ?ﬁ'ﬁ{‘i’%ﬁ*‘g@fﬁgﬁ% i Gl eferably a

human | G-I R In another enbodinment, the | a fragment of
| G- | R pref eRr&iioybe wéficisat impewioglabulin diversity to supparGhall BRrellldevedopmicher

embodi ment, t hged frthdRe maNbd 9&E dnd t that conprises at |east one
epi t ope of IGF-‘I:R. I'n arr?g}t' her %5 e@ghfﬁgﬁﬁg the IG--IR antigen is a cell

that. expresses |GF-| R Brder to predure shunizaceti-IGHR Amibally, p nanbehin t hat
OVer expr esses ahfdut béfngingsSmE & dil of emAHEn immunoglobulin loci is immunized with

20 an IGF-IR antigen and the antibody or the antibody-producing cell is isolated from the
animal. The IGF-IR antigen may be isolated and/or purified IGF-IR and is preferably
a human IGF-IR. In another embodiment, the IGF-IR antigen is a fragment of IGF-
IR, preferably the extracellular domain of IGF-IR. In another embodiment, the IGE-IR
antigen is a fragment that comprises at least one epitope of IGF-IR. In another

25 embodiment, the IGF-IR antigen is a cell that, expresses IGF-IR on its cell surface,
preferably a cell that overexpresses IGF-IR on its cell surface.

Immunization of animals may be done by any method known in the

art. See, e.g., Harlow and Lane, Antibodies: A Laboratory Manual, New York: Cold
Spring Harbor Press, 1990. Methods for immunizing non-human animals such as

30 mice, rats, sheep, goats, pigs, cattle and horses are well known in the art, See, e.g.,
Harlow and Lane and United States Patent 5,994,619. In a preferred embodiment, the
IGF-IR antigen is administered with a adjuvant to stimulate the immune response.

Such adjuvants include complete or incomplete Freund's adjuvant, RIBI (muramyl



| muni zation of aninmals may be done by any nethod known in the art. See,
e.g., Harlow and Lane, Antibodies: A Laboratory Mnual, New York: Cold
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t he ani mal Ry bl eedi ng of.sacrif.i e serum [ay, be used as
it is obt allﬁed fromthe '%fr‘urﬂ%ﬁ'?“,‘“‘ 'OP ﬂ#ﬁﬁ‘r?Bﬁ‘?agB’ﬂFaﬁIG Bld?f’c“lgfih“?fﬁ’s?x‘ﬁ% obt ai ned
fromthe ser uman(Mor itnltllaodymmdubxﬁedllanaybb blaﬁlih&‘sfﬁmmcbﬁmﬁﬁ Mﬁdtﬁ-ﬂ(ﬁ‘dml f Irom ]f he
senim Serum or naghiokbul i ns. ob t hi r are _polyclona
which are di sacimant g%gﬂgm%ﬁeé%?é)i i E"t ié%PB‘ﬁEﬁ%‘s“a‘i wingdht be
obtained is |i ranimadl mdemﬂnenqyo:le)a@ddaaahs chitdined Grbyn tha&uﬂalhﬂ{ Rif@sgeKILn array

of properties. n ant | body- pr UCI imortalized

fral:&n%(;' e%Btamgé) 8 gﬁ]sfrﬂ@ or rﬂlﬁﬂﬁt Z[gg' [g 965 Ry bf

hybridomas 20 prep area’t
i muni zat i &h, mheﬁaﬂrﬁonatlhe sesurs.aferurh |ocmdmmagllobd1ms Sl}iﬂuﬁﬂl i6 tlBs fdiresarar € fused to

immortalized e art Har | ow
and Lane, suprégiy P%l %rléehfaérdrglsegvany\ef)"d'f R%cﬁ?%wouﬁﬁpéﬁgw&d@%ﬁ?%caag not
secrete |m*runogbtainad ISﬁmqnedmehﬁpm&mnélmﬁmyaml&tdﬁyn&aé hrrayldfne) . After
fusion and ant ?E 911”30 sel ection, the hybridomas are screened using |G- 25
IR, a portion greo aceII expressing |G-1R 1In a preferred

enbodi nent, the In another embodiment, antibody-producing immortalized hybndomas
20 may be prepared from the immunized animal. After immunization, the animal is
sacrificed and the splenic B cells are fused to immortalized myeloma cells as is well-
known in the art. See, e.g., Harlow and Lane, supra. In a preferred embodiment, the
myeloma cells do not secrete immunoglobulin polypeptides (a non-secretory cell
line). After fusion and antibiotic selection, the hybridomas are screened using IGF-
25 IR, a portion thereof, or a cell expressing IGF-IR. Ina 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



initial screening is perforned using an enzyne-|inked i nmunoassay (ELI SA)
or a radioimunoassay (RIA), preferably an ELI SA. An exanple of ELISA
screening is provided in WD 00/ 37504, herein incorporated 04T 208erence. In
anot her errbodl msnt ant i body- producing cells nmay be prep 30 froma
human who HYE 4R 536t oi mune di sorder and who expresses aﬁ‘%ﬁgﬁ%ﬁ’l—lﬂh

anti bodies. Cells expressing the anti-1G- 1R anti bodies nmay be isol ated by
i solating whi trgseBLAd hGbd Sontetters f Luorgscence- act i vat ed
cell sorting (FACS) or l?ﬁsapgnnl %g% p(f a{‘ggr’ E%ﬂu& !hq?] f@ﬁsTxﬁreé?"%
portion ther eoftUmARYBI-IGE nnmdl%ehsn@arthﬁo%lesm(aaécoﬁﬂﬁemeae

PCT/ USO1/ 51113 pdsa&dt iwhikdly hat YHER- I I human
hybri domas expr essi ngl ‘huan ant |!-r%—ﬁﬁsﬁ%g§d§$6% iﬁ%‘gaq?waéﬂf%g oé?&gi%l sis a
| ess preferred enbodi merfinti-IGERpsubddy-praduting bybyidoinas aré setecaddloneimd R

ant i bodi es | 1 i
ant i body- pr%mdugllrﬂgy 9%;% %n‘%gli%&éms{ré%tg%stmsdmc{@&é’ﬁé‘g’ugﬁ’dm@mlﬂ?%& screened
for desirabl e bighmatiody prodictien andrrtekxmtllerngnhsadbulsatradwibrdsdamesc@%aﬂmmer hi gh

anti bod rodu n racteristics, as discussed
furt hery Eel ow%u“g x lﬂ%oﬂﬁ?h&ig’%gjngﬁ a’}fﬁ% "G AN PG 3pIMALS: im

syngenei ¢ ani rrafr@amh#t lagihanimimsing Spatem, e.gkmaja nicayunia csly&ntﬁnam €. , nude mice,
or in cell cul Méfh%dé& g,le“ lorBt Lectin ni ng and expandi ng
hybri domas_are wel ToWn corﬂ%agggfpagﬁﬁégyb%%né?sgm ¥ "l"’ﬁ fhgse é’}

Pref er abl y!0 th%’di%hi“ze&‘e&m mal is a non-human ani mal that expresses.

human i nmunogl obul i n gep?&erwtﬁehﬁﬁéﬂlzgﬂrﬁa xscaeﬁén%u%raga%}ﬁ}%@ﬂﬂt o a nyelonma

derived fromthe sane species as non- human an referably, the
i mruni zed ani nﬁqprqsieshummbmlaﬂmcsh@dthg/eilmchﬂlslarelﬁmetds a non- 15

secretory rmusxﬂ{éw Rd QiRed AR khe%?mé ﬂ:gcxgy £t P0G lrian | axlng@ Il\ﬁ NSO b% See,

e.g. Exanpl e In _one as I nvention provi IBPIEEAS ar e
produced t hat 'hpigREEd qnwa saﬁ&EiNOI@USE amiihbud'blemacélhln&lpdﬁﬁxﬁrred

erbod et IRy I8l SyPUIR, A AR SR legerLbeg, above. 1

anot her preferred enbodi mént dorras™a
non- human, norEX¥Bakd: speci es such as rats sheep, pigs, goats, cattle or

horses. I n another enbogiyye Reinb e, human br| onas,
whi ch a human nop- secr et or £EE)ecet o %@Béggvg&}%ﬁdoémﬁﬁﬁéwc%&?dl Aexpr eSS| ng

an anti - | GF- | RTES Brrpp antigleF-&R entikediels In worsfaored embintiter@athé bybaiasas
are mouse hybridomas, as described above. In another preferred embodiment, the

20 hybridomas are produced in a non-human, non-mouse species such as rats, sheep,
pigs, goats, cattle or horses. In another embodiment, the hybridomas are human

hybridomas, in which a human non-secretory myeloma is fused with a human cell
expressing an anti-IGF-IR antibody.

Nucleic Acids, Vectors, Host Cells and
25 Recombinant Methods of Making Antibodies

Nucleic Acids
Nucleic acid molecules encoding anti-IGF-IR antibodies of the
invention are provided. In one embodiment, the nucleic acid molecule encodes a
heavy and/or light chain of an anti-IGF-IR immunoglobulin. In a preferred
30 embodiment, a single nucleic acid molecule encodes a heavy chain of an anti-IGF-IR
immunoglobulin and another nucleic acid molecule encodes the light chain of an anti-

IGF-IR immunoglobulin. In a more preferred embodiment, the encoded



25 Reconbi nant Met hods of Making Anti bodi es Nucl eic Acids Nucleic acid
nol ecul es encoding anti-I1 G- 1R anti bodies of the 1invention are provided.
I n one enbodi ment, the nucleic acid nol ecul e encodes a k&Q§T 2008/ or | i ght
chain of an anti-1GF-IR i mrunogl obulin. In a preferred 30 enbodi nen a
singl e nucl ¥PE¥EEPY% nol ecul e encodes g heavy chain of an®@hPiFEE | R
i mmunogl obul i n and anot her nucl ei c aci’d nol ecul e encodes the |ight chain of
an anti- |G- Iﬁlmmyleminqbyhunﬁhn itufo hﬁ‘ Fed 21 8 furkdiedi ARD e encoded
5 CCT 2006 VO 031093596 PCT/LS01] 1113 i Beterity & furfdh 1o, T bepddd®
i munogl obul i nERbFRTERabea dechain ora & cham. Pfﬁfﬁéatéhwdw light chain nay be a X
chain or a K chain, prefgsablei a@xd)?nd?élﬁle'lncom?ﬁ tﬂ&%l’l?dlg%egl%hgfﬁpi ul e

arn

encodi ng t he varj abl e regi on of g erived fromthe
A30, A27 or 019apRnaydRderiyed framihepdl, A OSOMSQM‘FBMEIPFF??ECCI ight chainis

derived fragm té]@od&fh%ny)fhegﬁﬂtechalhrk &E%hﬁd’m Ak %@Vxegtgxhe QH%%egg }‘rrectl he nucl ei ¢

aci d nol ecul e encodi ng t ai n conpri ses ol ni
derived from Jsmbodiment, “t?r"u‘:llﬂﬂ aC“Ii molgenlecnspdingihe lightehain Fcénbrembdlomgt t he

nucl ei ¢ acid ks ubeenoAdkOct 9. 18 J bRl fORRA dboihdIDie than ten

amno acid changes fromthe germine VK gene, no nore than
si x ami no aci duf l%ﬁl&r&?@é@ulean@dm@wlmbtrcéaxpm@ft@nsam ryorn@xammnnmldt hr ee

ami no aci d chanifss TRt RHAMEIA0 VR, HRfrdb Shal S S © t hat

encodes a varlable regi on of ' g aln contai ning at | east
three am 8 ac§ anfhéh‘b%@“mfﬁﬂ?féfebw%mﬁéh@éhm Pmm%ée@e@ wherein the

am no acid changes are tilameh&sH rs»@dewﬁuaaz 294 mBfeb e ﬁ@%@@d%siu?{%gl%he
gernline sequence fromthe VL of one of the antibodi es 2.13. 2,

2.14.3, 3.1.1,regomofshe light ghain (YL) gontaining ar#éstuﬂﬁmm@w@c@asqspmm@s a

nucl ei ¢ acid’ tﬂ'ﬂie%@hﬂlﬁeg TBHcE, SRkt O fih 6 b&d aﬁhges%ﬁ‘eqkﬂé?xﬂ‘éﬁ tcL:ﬁé‘Lmi%?COdes t he
am no acid se uenﬁe of e vari abl e reglono aln of 2.12.1,

2.13.2, 2.14. hanges %néwzemﬂmi?eqsscns? °‘B‘1E‘iL°fmé°f\%9émbP®Pﬁhl%b provi des

a nucl ei ¢ 18ci o150, 204BE. COMYI, 3178 of6, qu&ﬁéﬁvé}ﬁlbﬁalsé H@E's% ERRGcgnCcodes
the amno acid se(ﬂuence of one or nore of any 20 one of the

li ght chains dpoles 2°TP“92“31331“21‘”°2°‘3§AC‘BC""Sﬂ@t &nCOdFS@emeP acf, Ssql@ncefbfl 1. In a

preferred enmbagl mal&me regid® oMU ligHt ChaACd. 170, €G8HS. WJTBHHSQ@ 2a4 ng‘lzﬁ' ¢ acid
sequence that enc des the am no acid sequence of of any

one of the Ii gfhlt iipyentiqgralse proyides a guclety apid nzolg_q;leg:omgngng_a nuapleg: #id 4.17.3 or
6.1.1. In anotsbtﬁ:@n&m&lcmfthe ahlid acfilequRh& &Sh%rmr@wh@cﬁﬁmm €s a
nuCl el C A d RS s s OPS O8I e, AL 0 A i 73 or6.0t. Ina
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 the light chains
0f2.12.1,2.13.2,2.14.3,3.1.1,4.9.2,4.17.3 or 6.1.1. In another embodiment, the
nucleic acid molecule comprises a nucleic acid sequence that encodes the amino acid
25  sequence of one of SEQ ID NOS: 2, 6, 10, 14, 18 or 22 or comprises a nucleic acid
sequence of one of SEQ ID NOS: 1, 5,9, 13, 17 or 21. In another preferred
embodiment, the nucleic acid molecule comprises a nucleic acid sequence that
encodes the amino acid sequence of one or more of the CDRs of any one of SEQID
NOS: 2, 6, 10, 14, 18 or 22 or comprises a nucleic acid sequence of one or more of
30  the CDRsofanyone of SEQIDNOS: 1,5,9, 13, 17 or 21. In amore 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,



25 sequence of one of SEQ ID NOS: 2, 6, 10, 14, 18 or 22 or conprises a
nucl e?c acid sequence of one of SEQID NGs: 1, 5, 9, 13, 17 or 21. In
another preferred enbodinment, the nucleic acid nol ecul e~CpQOPTiHPF 2a
nucleic acid se uence t hat encodes the am no acid sequence oI) ?{le or nore
of the CDRsWEO?H3%%one of SEQ ID NOS;,. 2, 6, 10, 14, 18 ST 18onpri ses
a nucl eic acid sequence of one or é of 30 the CDRs of any one of SEQ ID

NOS: 1, 5, 9, 13, 141178&rn%;tconms@sarma@.éram LR or GRORLRNL,, Lhe puct ei c

acid nol ecul e conprises a nucl el c aci am no
aci d sequence 8EQAPINQY: 1t hé, tREonil- any one of SEQ ID NOS: 2, 6, - 5 OCT

2005 VD 021053596 40 PCHURI Bk orbhuecnuchf @l flss SRTBEARES, 2, Ul o

acid sequence of all th oneé s 13, 17
or 2 1. the |n%lempla@ﬂnswusrmpfa)VLsthaanumlmacxdaeqwnamlhaecsuk ESstUd’Jm,t encodes

no Cld n n e_thatls at
?gas? m?O% 3 % 9@?%@8&% éé??ﬁ)"g%%/f? obﬁ%’ 'dg'é‘%aptf’ aé&éf“(’f@ﬁq i cal . to a
VL descri bed dbwe?mpdmtlyt@ml\é.rtlhytcbmpxa';sek/hn drhiab acid sAQLERE B @iao_aﬂEtQ(mt)aCl d ! so
sequence of on f E NO§_, e invention als
prgvi des a nucﬁel & gb@d@seg]%nce I’lvtemm“salsﬁtpkfve‘%éf "?‘%Q’f a"?&ﬁ““@@)@/ﬂ“‘%% 90%
95% 96% 97% is9819asb70%.I54, 8@t 85¢@aP0%.05&, 98%cH 8k esmmmeqemem&, »f one of

SEQ I D NCS: 1’méle1c9a’c1d]sgquepr?7e 090 30%5%1%1@892“&9 &%a{? g(/jb am Qeé;hﬁnldg\r/entl. on

provi des a nucl el C aci ecul'e” &hcodi ng
hi ghl'y st ri®ngetmbodigredt, thiedmentian mowuasIaeuczlexaemdimmtcbtacaicednageofdnmg a VL. as

descri bed abOvlﬁlbnm%stdnﬁéflh?é’hhlystrﬂig%(t\:br?du%ns acd rg.«cm%: act mo ec Paeté@(éongjr S a

nucl eic acid sSequence enco am no sequence o 2, 6,
10, 14, 18 or 82Eescnwbpvwmqlmlyamdelpmdmsb@ulathnumdnmmemudleeeciuence

encoding an Vischibale SR fUraiinoRicatleted VSR L 9N, pORFLLONS Lo @

nucl ei ¢ acid nolfecule co eic a ' of SEQ DD
NOS: 1, 5, 9, Thginventiapralsp plOVlthenuCIlwteawid wqueatsmcptinyandels that lybeliedsc aci d

from the op. aorogietf sulfied BohdhidnE Y ol b Ui ERIREFaRiPe d ol it D a5
VH gene. | n arfétuseqe %P@ﬁ@rsﬁ@dm%dbﬁxcﬁ k7 or2he nucleic aci a mol e‘(J::fIIE)e .
encoding the VH conpri sas it)ifidiAidlondidee gh 1exc€ x'fmﬁlgé’ul%é@%’%%ﬁfor o

preferably JH6. |In another pre erré is derived
from 3-3, 6-192gableyegipn of the baavechain (Vi) & qyneédefrmdlea?bﬁdDMIDP 7t be nucl eic

actd ol ecul ¢ vavcoftodlyis. MR ALBPSYBLE [ARuLER,ATLNO aci d changes

fromthe germine DP-4 no- nor e i no aci d
0  embodiment, the nuclexc acnd molecule encodmg the VH comprises the joining region

derived from JH6 or JHS, more preferably JH6. In another preferred embodiment, the
D segment is derived from 3-3, 6-19 or 4-17. In an even more preferred embodiment,
the nucleic acid molecule encoding the VH contains no more than ten amino acid
changes from the germline DP-47 gene, preferably no more than six amino acid -

25 changes, and even more preferably no more than three amino acid changes. Ina
highly preferred embodiment, the nucleic acid 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. In an 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 antibodjes
2.12.1,2.13.2,2.143,3.1.1,49.2,4.173 or 6.1.1.



25 changes, and even nore preferably no nore than three am no acid changes.
In a highly preferred enbodi nent, the nucleic acid nol ecul e encoding the
VH contains at |east one anino acid change conpared to-tSuﬁC@emine
sequence, wherein the amino acid change is identical tg 4,111% lel‘ll o acid
change froM? 9559 m i ne sequence fro o the heavy chain o t he
antibodies 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2, 4.17.3 or 30 6. 1. 1. In

an even nore preferred Bfﬂi@dmﬁﬁmmemtth@nu\éldncca@iatn@dl&%le%mbﬁﬁﬁmEJT&@fc:dam no
acid changes conpared to the germ i n sequences e changes are

i dentical to {CAVIES DALEAEAIES thE BRine AY %Pﬁcfﬁ@h%gﬁﬁéﬁéélhbﬁﬂﬂé WH of one

of the antibodi.es,4.82, 1421713,or3 1113 17 enothed dmBodindent, tHe nufie-adid nfblebdle3 or 6. 1. 1.
-5 QOCT 2005 WD 02/ 053596 PCT/US01/51113 41 in one embod i ment, the nucleic

aci d nol ecul e PIRFFSSLEcIgic Agid peguence triengedes b aBinp Reid SeavERFAEOReE ani no aci d
sequence ofs t hgor¥ldr Mk CORL RS the heav) 3hath 0f2: 124, 313.2,3. 114 3. 141 993,434 3 Or -

6.1.1. In another enbodlnent the nucleic acid mol ecul e conprises a
nucl ei ¢ aci d sehireMaPretamsd eathodiaeat. theaucksis 3l meleenlesoqwanse nesleisaddor 5 nore

of the CDRs Ofse Mcﬁﬁﬁ‘éﬁco@gﬁh@arﬂﬁo doid qdencéd ot i 5 theCBRs g‘fthc?hejavylchaﬂi 9.2,

4.17.3 or 6. referred enbodi nent, the nucleic acid nbl ecul e

conprises a nu‘tfl’ellzcl ééf%l- 2. Uyl e Bifak7- 2orédele dn prhes prefisredci d sequences of
all of the CD'%‘?nHBﬁnﬁehﬁtH@%@MMc anﬂlecx@é co%quages]amuaellgcxgscqaer;kéthgt 3.1.1,

4.9.2, 4.17.3 or 6. 1.1. In another preferred the nucleic acid

mol ecul e dBnpronsesss ie Aminogrid segupnse g é’ﬁ§§Qt”H£{0516 %rﬁ%vdée%o o Ré oBttno aci d

sequence of on@mPHsesERudiéXk Mﬁseqéanc@ofola@ofs’l@ ID?ﬂosrs 34110r15tlb%1‘=23 %'rmrl ses a
nucl eic acid seq‘ggnce of, one . of SEQ I D NOCS; 3, 11 15 or I n

anot her pr ef erdededRyEHRd rFBWPd‘mPWeEFIG'&I%‘i ?f'da'E?lacullﬁﬁ%’@UFeé aé‘B‘er?JF P@‘és a nucl ei ¢

aci d SequenCESecﬁd’&aéetEﬂGmeéstﬁJHi’ruﬂcSﬁcﬂDse &ﬁ%ﬁﬂ@ﬂﬁ&c@hh@@bR%fﬁ?re of "the
24 or conprises a

CDRs of any one 16, 20 or

nucl eic acid ﬁﬁﬁgﬁﬁ%wogs‘l‘\%sbz 2 231%%4 eFfcomRBEseEclels a%iﬂ‘éﬁ'iéﬂ ¥t SEQ ID
NOS: 3, 7,1511,0nd 85 md:@ oPihe ZBRs bPard onbSERY ITEROSM O 1MeANt 9 of 3 hHHCI ei ¢ acid
nol ecul e conprises a nu&l eic amcg%/aequence t hat encodes the amino acid

sequences of QriferEd emhadimepisthgpu cyiyaolggulegomprisss fnppleic acid spquepge 16, 20 or

24 or ConpriSQEaténdBH&'tl@H&mﬂ&idihﬁgﬂﬁk’l&@%?alpcfftl?eld'm@;o om?%EQfDWS one of
SEQ ID NGs: 3, 7, 11, 15, 19 or 23 | n anot her enbodi ment, the nucleic

aci d ol ecul e ‘efrdddtls 24er 24 AAMPTIsES anucisisfeid seaugace &F A pftha¢DRsoLEY | east 70%

75% 80% 85%0onPeLSEQPIINO86Y, A1( Y6, 199826, 0r 99% i dentical to one of the
am no acig sequences encoding a VH as descr; bed i medi ately above,
particul affy to a VH t aﬁn%vfﬂﬁwl’%@g%ﬁ SIS asidimplesaly GaTades gfamino

acid sequence of a VH that is at least 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98% or 99% identical to one of the amino acid sequences encoding a VH as described
immediately above, particularly to a VH that comprises an amino acid sequence of
one of SEQ ID NOS: 4, 8, 12, 16, 20 or 24, The invention also provides a nucleic

25  acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% identical to a nucleic acid sequence of one of SEQ ID NOS: 3, 7, 11, 15, 19 or
23. In another embodiment, the nucleic acid molecule encoding a VH is one that
hybridizes under highly stringent conditions to a nucleic acid sequence encoding a
VH as described above, particularly to a VH that comprises an amino acid sequence

30  ofoneof SEQ ID NOS: 4, 8, 12, 16, 20 or 24. The invention also provides a nucleic
acid sequence encoding a VH that hybridizes under highly stringent conditions to a
nucleic acid molecule comprising a nucleic acid sequence of one of SEQ ID NOS: 3,
7,11, 15,19 or 23.



one of SEQ ID NOS: 4, 8, 12, 16, 20 or 24. The invention al so provides a
nucl eic 25 acid sequence that is at least 70% 75% 80% 85% 90% 95%
96% 97% 98% or 99%identical to a nucleic acid sequenced &CToM® of SEQ ID

NCS: 3, 7, : 19 or 23. In another embodiment, the aycleic acid
nmol ecul e en‘%é&%’#é”g VH is one that hypridizes under hi ghPy stringent
conditions to a nucleic acid sequence encoding a VH as described above,

ticularly to a VHth ri n,amno acid s ence 30 of one of SEQ
Par el arty to 3 YH thihe SRkt ATLOR Gk SRANSPRE 2B REon O SEG
sequence encodinddight ciiing dfcen ahy-bGF-R zreibodynstalie hi—igmgyeg&inl& th@@enh?y:&ndl t :c ogz Qt 0

i i | rising a nuclej ci d.sequence of one o

'D NoS "3, agtgﬁ%d?%w Py sFEE b pducsrpn Sy GIOR K w9’6§3§§?§h9€2_°ﬁcw USOL/ 51113
The nucl ei ¢ acikdlatingIneRNA encodingdi argibedyt € velpkndvad ik tlf:bfag}l fS@e,Q!'gF,lsﬁﬂbrlt%ﬁlaVy faprgy
| i ght chai s of antj: | G- 1 R anti bo e vari regi ons er eof
be' obtai néd f‘i’Sﬁ?@ﬁ;‘)‘%P&%L?‘t‘ﬁ? ‘°p°F%‘g%%§éNéE°'éﬁ? jnt T?—‘Sm'%ﬁﬁﬂ"%dy. Met hods
of isolating redbién UR)di €N ARIcAIME oDOtBody g2nave|Ih ot tdMddintent dTehear t . See,
e.g., Sanbrook 5 e roduce cDNA for use in the

t al. The nmRNA be used.t
pol yner ase chdphent'?"eg’ceﬂ“gﬁ'c(”ﬁe:ﬁ)meg‘?lgwcﬁ%ﬁfﬂea&%@f“ WREIBeRP2lgenes. In one
enbodi ment of dxpeesses amvaartIGBAR ahtlitﬁdy;ucH&;@ﬁeggb?/emk?ggly?slmon?h@bit zgle ged
f hybri d t hat .. expresses an _anti.- - nti body,  as descr
alrog\r/ne(,’j1 p?/ef erabl °§gﬁ§ 5t iug?)rh%a'}"ﬁréf‘ tra?fﬁ%“’%%‘“%ﬁlecﬁéla‘al T"Q”’F%/féf"('}ﬁa"partners a
t ransgeni ¢0 aniimedunggittulib pates, exqhras 8 XENOMOUSE TOndnmmwlfmgxhdnbudranggeﬁ@nes, - such
as a XENOMOUSE, . - nouse tr.ansgeni c. I mal . or on- human,
non- nouse trar%g;égh?rgﬁaoﬁ%%q?’ RTINSt FREy glﬁﬁ&ﬂaﬂgﬂtaf"_’t{’ﬁém%ﬂ@w‘i“d‘ﬂﬁa i's
derived from dybrdentausndanvediom & nembigeani, sonstrinsgehic antmal,whidymdimeusad, e. 9.,

for humani zed | i nuel ei ¢ acid nol ecul e encoding the entire heavy
chain of an ar?ta%n"ff&?@g’ﬁ%&dlﬁngorﬁelsbody may be constructed by fusing a nucleic

aci d nol ecul e encodi ng A heleivarid mblealcmosding thé ertirhigavy ciaktpd fan @hti-an

ti - bi 0di Ln,thereof wt const ant, danai n of a heavy chain.
S (arty s AEHR IRt 5% B Condelia e 66RRG nelei S Gilecth 47008 en
anti - | GF- | R aneridbEdipmabnofbdeavynbiin umnadtim-bindﬁ’igmnﬁimhﬁ!e@»ﬁthﬁpl g. moljeCU! e
i th i ibn. of a light .chain .or .an antigen-hbinding domain
20 ther sof i S ACAaliOT e Pendin 5han g e 3 mokile Hrorge Beact
nol ecul es encbgitrelain bfvm autitIGRdR Whtibolpinay begonkteiceaby @isingt dublefcWkid- | engt h

ﬂ‘nt | body gene%opo:\éulia Q?c%ﬁlhh p'g Vﬁl%i&?:r:g&m%}noof %)figﬁtec?lgiln%p ar}/ aen(t:i'fggr{’-gingllgr g(?n?a){n encoding
eavy chai n constant an g chal
20 thereof with a constant domain of a light chain. The nucleic acid molecules encoding
the VH and VL chain may be converted to full-length antibody genes by inserting
them into expression vectors already encoding heavy chain constant and light chain
constant regions, respectively, such that the VH segment is operatively linked to the
heavy chain constant region (CH) segment(s) within the vector and the VL segment is
25  operatively linked to the light chain constant region (CL) segment within the vector.
Alternatively, the nucleic acid molecules encoding the VH or VL chains are converted
into full-length antibody genes by linking, e.g., ligating, the nucleic acid molecule
encoding a VH chain to a nucleic acid molecule encoding a CH chain using standard
molecular biological techniques. The same may be achieved using nucleic acid
30 molecules encoding VL and CL chains. The sequences of human heavy and light
chain constant region genes are known in the art. See, e.g., Kabat et al.,, Sequences of
Proteins of Immunological Interest, 5th Ed., NIH Publ. No. 91-3242, 1991. Nucleic

acid molecules encoding the full-length heavy and/or light chains may then be



constant regions, respectively, such that the VH segnent is operatively

| inked to the heavy chain constant region (CH segnent(s) within the
vector and the VL segnent is 25 operatively linked to the Iight chai n
constant region (CL) segnent within the vector. Alternati Vﬁ i{ﬂe nucl ei ¢
acid nol ecul es encoding the VH or VL chains are converted 8 Ph |1 -1ength
anti body gewe®2/mssdeéi nki ng, e.qg., ligating, the nucleic aetmusmbsacul e
encoding a VH chain to a nucI ei ¢ aci d#nol ecul e encoding a CH chain using
standard nol ecul ar il ol 09 al te f‘l‘l\’l?lﬂ The sanme may be achi eved using
nucl ei ¢ acid 3GPHSIEE HE%H 'ﬁﬁ‘ ¥ hays feenintiqqgpedand q’ﬁé“‘é‘é@ﬁr@hces of hunman
heavy and Ilgh:tnub@dyasdmtémnstant regi on genes are known in the art. See,
e.g., Kabat et al., Seguenc Protei ns of | nmunol ggical Interest, 5th

Ed., NIH Publ. No. 91-3 zf’zpre@é“é*fmbfiﬂf&eé‘r the nuglsiciacirensedingstbie ¥HtaBli ng t he

ful -1 ength hemyign BN Rsavy ctaliencduaé Me MM ati Sdqubiee VBIRHHRIZIS & 12 OCT 2005
PCT/ USOl/5%113 4 pressed froma cell into which they have béen ,

i nt r oduced and'% ﬁ%m t?“d thgnueleic agidmolrsil encoding the yariable ragipe efthe lighy

embodi nent, tm:.amyedceae@ u&CahﬁhoedafacséqdwcetJFSE @D'Ntisl 8, 6 ﬁ§9'40f8 &f”t QEQheaVy
chai n encodes H}g o aci d sequence of 8 8, 12, 16, 20 or
24, and the ndQRPE P'&tsrﬁlﬁla@l’:’iﬂaé‘déﬁ‘l}’éﬂﬁeﬁgd ﬁ@@dﬂ@z%ldéplﬁké@lemcm the |ight

chai ns enCOde&cﬁh@q@iﬁe%co’ﬂﬁigdh&ﬁﬁ#ﬁﬂﬁs‘éxoﬂfoft%ggalvpcmfﬂ?e an@ IG}:QR 14, 18 or
22. SEQ 1D NO éthcsgﬁ amno acid uence and NG 27
d-

depi cts the nd@f %%'ql}e'ﬁ@e:* ér’ic‘b%l? r1‘g17 W@déddstsﬁﬂtm |3§n of the

heavy chailn Ofdebxbt@tlﬁ:rﬂmndzﬂﬁ-sbcﬁen@&hd BEQIIONG? 23 deplots tRe Aitlede ackd 14- 3, 3. 1.1,
4.9.2, 4.17.3 and 6. °§t“§slﬁﬁgé‘ NO . 26 10 depicts the am no acid sequence

and SEQ | D NOS*BE SRS NI Fegiog °§8‘F&igh‘§5ﬁﬁéﬁ€“ear@r{€€dmrﬁgllbmsconst ant

regi on of the 2lixghe.18ba. m.R8.110e93M.17.3 &d-6l IR . aHuk, BP8p R Eerre@ ertBodiment: 13- 2,
2.14.3, 3.1.1, iin a preferred enbodi nent ,

the nucleic aéhed’“ﬁlﬁcél&lé|"@?%H%5ﬁoﬂggg}ﬁ§0%ngogmn ‘EfleFd}eﬁ"Yo?ha't"Wéc%‘ésavy chai n

gnco_des fSES ISBQND: NQ:8, aﬂdhetr’(helengsxld%sdréeéarlélsﬁtﬁgmhﬁﬁ%bfstﬁﬂ&&ﬂ’duﬂ&tﬂ@? conzt ant

omai n o e es . In a nore preferre

enbodi menllg A‘é’?‘ﬁh?}ﬁéﬁ‘°€8“§£%o‘%ﬁ§8e%§u%a BREIHKFEpdembodipart Bpnucddrai n of t he

heavy chain ha&dh’(@&cﬁlaeﬂlcﬁdﬁg&ﬁlc&lstaﬁﬁ‘dﬁﬁﬁﬂf?&tlﬁfheg%@hilpﬁN%e ﬁu%leu%gi the g
as the nucleic aci

nucleic acid nnlecul n constant  donain

sequence of SEY R&E§$gﬂpng-é\ ‘fﬁéf‘"cé%%?éﬂ melatule eacoding the conglentd ol ecul e
encodi ng eit hdommhaas tR@nd&b&\ayndQ&ﬁJeﬁbe(b&‘SBQ [BMO:25 G- I R anti body or an

ant i gen- bi ndi ng domai n .t her.eof ght chain of an anti-IG--IR

anti body or an anti gen- I'?)?’}?Hleﬁﬁ“li?gﬁ‘é"l“h at“H“é?‘%?ﬂ”‘d Wﬁ&?c%"e""w‘img either the

20 heavy chain of an anti-IGF-IR antibody or an anti gen-binding domain thereof, or the
light chain of an anti-IGF-IR antibody or an antigen-binding domain thereof may be
isolated from a non-human, non-mouse animal that expresses human immunoglobulin
genes and has been immunized with an IGF-IR antigen. In other embodiment, the
nucleic acid molecule may be isolated from an anti-IGF-IR antibody-producing cell

25 derived from a non-transgenic animal or from a human patient who produces anti-
IGF-IR antibodies. Methods of isolating mRNA from the anti-IGF-IR antibody-
producing cells may be isolated by standard techniques, cloned and/or amplified using
PCR and library construction techniques, and screened using standard protocols to
obtain nucleic acid molecules encoding anti-IGF-IR heavy and light chains.

30 The nucleic acid molecules may be used to recombinantly express
large quantities of anti-IGF-IR antibodies, as described below. The nucleic acid
molecules may also be used to produce chimeric antibodies, single chain antibodies,

immunoadhesins, diabodies, mutated antibodies and antibody derivatives, as



i solated froma non-hunman, non-nouse ani mal that expresses human

i mmunogl obulin genes and has been imuni zed with an 1 G--1R antigen. In

ot her enbodi nent, the nucleic acid nolecule nay be isolated from an

anti-1 G-I R anti body- producing cell 25 derived from a nor5/%Is3i c ani nal

or froma hWPR'P4t% ent who produces anti- | GF-1R anti bodiC@YSONEIKods of

isolating nRNA fromthe anti-1G--1R ait | body- producing cells nay be

i sol ated by st chni. que cl aned .gnd/or_anplified using PCR and

library constr 3%? ﬁtéeg fé@’ce Hﬁ%l‘%"ue@}heé‘rﬁe@éf’gé‘}%’ﬂ“'ﬁ%?’ﬁSe’é"t"%ﬁﬂ@radmp'rhatnémoI s to

obt ai n nucl ei ¢ nereirshsganicanimabshene it 0@ radiédutel By bRuse @¥un@Rdy | | ght chai ns.
30 The nucl eihc aci rmkg%rlﬂ es, %be used to reconbinantly express |arge

bE EG

guantities of antimg OW.as descri bed bel ow. The nucleic acid

nol ecul es may al so be useshother @itdineet, el B Geid RolR@E! S1She iﬁbé&x%r? chai n
mut at ed anti bodi es and anti body.

anti bodi es, i nu ol%géllesi g% wbodi es, .

derivatives, af?®¥ ASR5RRSS ORAty THPTIMES g spepidiF apidmdy spRsarBes. For heBagei bed
further bel ow. ahdcldi®idvi6ibsieCpratei bhyHe e 858 ot ﬂ&ﬁ&dé%ﬂjamc?é(]l ?mpon- human,
non-transgeni c e nucleic acid nol ecul es nmay be use or anti body

i th
humani zat i on, Q?@%quéc%gg'lf?’i"Ef’é’d’eb‘éﬁdd%ml’l?fy geinns ef DAt codthbe usehe nucl ei ¢

aci d nol ecul esin@# alidye isolue Alidladdlachd $EqYenbE FHISRE I odIERR§ 5N dggﬁn%l‘ mers for
specific anti bogylg§§gue{ihg0%s. or instance, a nuclelC acl d¢ nol ecul e probe
g

may be used in"di it R3deelgFed embadiment ths apdleic arid melsrdesPOR pri mer

may be used t oolgplclebydes.elyianncre prcfdaiheinbitfim&RthdloiRBnitiRdes akd&h alia, to
i solate nucleig qc‘i/ q-iat?l% uences fFr use }gﬁb@‘épduci ng vari abl e domai ns of
anti- | G- 1 R ant P dingg! gh°"§1°€)PFé Bryay! inyahihe antivady@fdntetest. drand

mol ecul es ar e €en mbiegoaferesd embodisnt, theloligoRidtiREshedde 8 o£PRAI TROL, t he

ol i gonucl eot i drﬁc':i- g{)tﬁe &bgfm hi ghly variabl e regions of the heavy and |ight
chains of the ant| ody of" interest. In an even nore preferred enbodi nent,
t he ol i gonucl eoti des encode all or a part of one or nore of the CDRs.
Vectors 15 THe&Priventi on provi des vectors conprising the nucleic acid

nol ecul es19f the i nventyQr g heav. hai n .or the
RN o A AL DR PSR e o

antigen-binding portion there I nventi-on
conpri si ng t h&t Aigdventiondat encadd the bdaey chafn drhles antigememidimporiatthgeasrode t he

pr ovi des vect or e oueafl RO ROkt cBpl R RE bR ey of e, on 20
proteins, nodifveaienaat Fised the lishs chaiteordtigenetgmding rorticankkreurois t her eof . To
express the amtveRRdiafs pronde%ioE%%pHﬁﬁé alE: Rl r%cheecuileg\ér?c%tdljn(g) I?l’xsio[gl\lAs
20 proteins, modified antibodies, antibody fragments, and probes fhereof.
To express the antibodies, or antibody portions of the invention, DNAs
encoding partial or full-length light and heavy chains, obtained as described above,
are inserted into expression vectors such that the genes are operatively linked to
transcriptional and translational control sequences. Expression vectors include
25 plasmids, retroviruses, cosmids, YACs, EBV 'derived episomes, and the like. The
antibody gene is ligated into a vector such that transcriptional and translational contro!
sequences within the vector serve their intended function of regulating the
transcription and translation of the antibody gene. The expression vector and
expression control sequences are chosen to be compatible with the expression.host
30 cell used. The antibody light chain gene and the antibody heavy chain gene can be
inserted into separate vector. In a preferred embodiment, both genes are inserted into

the same expression vector. The antibody genes are inserted into the expression

vector by standard methods (e.g., ligation of complementary restriction sites on the



encodi ng partial or full-length Iight and heavy chai ns, obtained as

descri bed above, are inserted into expression vectors such that the genes
are operatively Iinked tot tra_nsclri gti ggalpl ggtrjri Ej;anfle?'; B;ﬁﬂggﬁwgglsm ds
sequences. [ on vectors include : :
YACC]:s, EBV d‘gége/g‘%gépi sones, and the |jke. The antibody ger{e b §11I1| gat ed
into a vector such that transcriptional and translational control .
sequences Wi t hamibbdegene Gagmens grdwectot e biurit pdligiech if ue esirioonaites #gul at i ng t he
transcription gnd translation of the antibody gene. The expression vector
and expressi ogrgco trol sequences are chosen to be conpatible with the
expressi on host 30 cel | Ausadnicthectanis ooty ehécglhiamhaionalgmompa:mdauhilae
ant i body heav [ e n,.be inserted into s rate vector. In a
preferr gd errbgglﬁgggp ,"g%g?%(foeggghﬁicqg?%c’iwr\ti‘@P‘?rng?erffsgg&Pﬂéﬁ§§%"°§5@ﬂﬁgss| on
vect or. Theé anthatangVHyeWssequence das ¢ tRily in@ér&dhhtﬁe:@bewee,&jsuék!aribed&_&?@r by .t "
standard nethods (e.q.. |i.gation of conpl enentar. estriction sites on e
VO 02/ 053596 .%s&?ﬁegﬁb“swl“%&gr}‘iﬂéﬂﬁ9%‘fig§w&%‘ ‘H%ﬁ'?/‘_b‘i}’a? i!;‘éHé‘a‘“F F‘éﬁﬁ'@ﬁt and
vector, or Dbl urgioraa the spdite eoeptdr shOpreding ithkthuman Sirdién, afdalsolt ggent ). A

conveni ent vector is O t hat epcodes a nctiopal | onpl et e human CH or
CL i munogl obuiPi'i ' laﬁsgﬁ%é)?cu\rmwftﬁmgﬁgwg’ﬂ?k eém?seg‘??"‘\d%’iyﬁ"é’gpé? es engi neer ed
So 5 that any tédsaiptiditesmigationoecue stmative chAmidsymal Bisa Idbeaktefnd oLthpe@bed, as

descri bed ,gbove,. | vectors, .splicin sual |y occyrs hetween the
splice don]gr sri%%lgnsi' nnrh? E%Qrf’?llgaen&f ’é"(ﬁésﬁlop‘r’eég%%’ “jﬁ?amf?%aélﬁl’#(’?ép@&é@bt or site
precedi ng the facilitates @cregign ofithe atitodylchain Abmtaimst cajbl The entibedy eam dehat oc;:gr
within the hu . nEPol yadenyl ation and . transcription termnation
occur at nati \r}ggyc%jéoﬁr’é‘g%?roﬁ’e §7Tes g\’f\‘ﬁé’f P‘é’éﬂ#’g&"dﬁ f'fgmg%‘{i‘f‘ﬁ"@m_fé" %égl ons. The
reconbi nant examirs®muinusad tteantitpep clairsgene rthe dignal peptigeadn heapt | de t hat

facilitates s et | J 11 bo chain from a .host cell .  The antibody
chain gene n§§1§r ?@bﬁ%‘ﬁé&wﬁﬁ? %_R‘tdhgf_%&’{@?g°§aé‘ﬁ“ﬁ’ ﬂ?ﬂ‘g? ﬁ'@"gf‘_@iﬂpe gf)tl ﬁe i's
| i nked i n-1fr arfeom @nqmmmnglnbmmwrmnmlu_s of t heI ant i {o_o(cjiy cha;nhgtegre.ol -cl)-ggus
si gnal peptide can be | 0 i.n signal peptide. or _
si gnal IB_epti de (i.e., gﬂsa?gniai ggdgeﬁ??bcfgyciggﬁ%ﬁh r?fSW-%lnﬁ’?'hﬁﬁQfﬁﬁslﬁ’Bul in
protein). |n addptsiobtheinyettive camyt ne_btdatyrycsbrmemegeiatlacbtntrcﬁlhl& dxpﬁﬁﬁledgwt&:] at
expressi on vegt: ; : t canry re 0 seque _
coP\t rol the e%é@?gf@%m éJngst 'hg\ﬁggrc\fl?g%ﬁ?l % L é&?ﬁ%‘% sglﬂﬁcglé‘tthec%ﬁ .1t will
be appr eci at edhdtshetdasigreofshd dxprskidnivetthrinalutling teatledtion od&gulgaryof t he
depend on Such-fiasce ey UeRoraifh ABLRGH gindle AiAoRcR) b (Saraiitiehor e,
P the level of expression of protein desired, etc. Preferred regulatory sequences for

mammalian host cell expression include viral elements that direct high levels of
protein expression in mammalian cells, such as promoters and/or enhancers derived
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




the |l evel of expression of protein desired, etc. Preferred regul atory
sequences for rmammalian host cell expression include viral elenents that
direct high levels of protein expression in nmanmalian cel§ §CT<# as
pronot ers / hancers derived fromretroviral LTRs | ovirus
(aw) (sucﬁ‘ggg%ﬂ%gaw 25 pronoter/enfancer), Siman Vi rﬁgﬁﬁ%ﬁ%‘gﬂ%) (such
as the Sv40 pronoter/enhancer), adenovirus, (e.g., the adenovirus major

| at e pronot er (epikelion) pnd pixkypblemagedgaies. Thgselattibleahdrican gpfeda@iligles Such as

Uiral oregul ar ofyeisheRR R Iin Rolh Mttt o dprodiied ee 2 LS Fot ot o,
5,168, 062 by SNos14899.216, £634165 and\,1 79015141 BBARxdyt dB%IFor &amiple, typieellyJ). S. Pat .
No. 30 4,968,%15 b}/ chaffner et.al..In addition to the antibody chain
genes and regul §feéer°37b§é'3ﬁ?§eﬁ§eé’§,°°‘ffﬁré res|SiRBeie H%%ﬁtsug@ﬁﬁllgég'ilb’ﬁ'%&"cﬁ s of the
invention Bay mahdstyexsmedintaihon@kll HEOWEIECHS vectdt s beds inke@lted Peserdyat regul ate
f WD 02/ 053596 -5

replication of the vector in .hqst cells, (e.09.,, 0riglins
OCT 2005 PCT/ iﬁgﬁ‘i?‘%f‘fi“ﬁr §g°S 'F‘gb‘f"i“&’a‘%““ﬁiﬁ‘afmﬁﬁ%de%’é‘la?%b strsfBMsSiBnes. The
sel ect abl e mardt@r hese betls fadth inletHolrbge seRldAGkIpANCcAbn) A8 theGRb ganei(ﬂ}r G4ydi ch the
vector has been introduced (see e.g., U S. Pat. Nos. 4,399,216, 4,634,665
and 5,179, 017, %F{°"y Axel et al.). For exanple, typically the selectable
mar ker gene confers resistance to drugs, such as G418, hygronycin or 5
met hot r exat e, Mm-Fybnhidenia HetrICellsird Mdmhagh t he vect or has been introduced.
Pr ef err ed 10sel & &ecamibéaantyr Rreducipgriesteinncl ude t he di hydrof ol ate reduct ase -
(DHFR) gene (for use i Gt 4 -\ r S
sel ection/anplificati pmu and c’é [g&?l%lgl)éggléér?gmgfl%%c@f@%sogﬁrg%:rﬁllg(e)nn) )
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Nucl ei ¢ aci d npl.geutEsR B4 Lchal an_.ant | - hindi ng
portion thereof aand/ or f?rﬁe_ (Igji’ Q‘E’t{e?ﬁggﬁﬁﬁ‘?wgﬁtnﬁg%lgg%?ﬁlé?eggg%(c)%l?con
t hereof of  arksghpr trangformation af 4 yyisehle mammaliandtostcsi!.c Grapsformiatign ¢dndedynucl ei ¢
aci d nol equl ey &AW ndBethddSERnidduci ' Uiy mral i an
host cell. Tr agéf or_rrrlat? on can bélcxhélaﬁlgé_ugﬁy elrslgﬂv\%mr}(g?%%ld r\{‘I‘!"z)ﬁr?‘id:‘gg{praoduci ng
pol ynucl eot i deaTqduetion af hrseselogaus polymusienddts irfiomammatianodlicare eall showreiner ol ogous
pol ynucl eot i dgge dri'tn@ iXRIAE BN me@ihled tr?r{sf"ecw, halgimgﬂoﬁgﬁ'ate E)Q?l ﬁa{uton,and i ncl ude
dextran-nedi ated transfection, calcium phosphate precCipita Fon,
pol ybr ene- nmediPatyeine-madiateéeansisptionpprotoplest dusiont, els¢troporatione cncapsuintion pHn,
encapsul ation tﬁkfpol)&lnﬁecf?ﬁé(l()m'l'ﬁ%ﬁgltnlagg&)ﬁgtic'iﬁ}eétfoﬂg%)m%t mm'o%jécﬁitoh%f ) ection
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20 DNA into nuclei. In addition, 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  inthe 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 2 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 Sf9 cells,

amphibian cells, bacterial cells, plant cells and fungal cells. When recombinant




20 DNA into nuclei. In addition, nucleic acid nol ecul es may be introduced
into mammalian cells by viral vectors. Methods of transformng cells are
well known in the art. See, e.g., US. Patent Nos. 4,39%8108T 12, 040,

4,740, 461, and 4,959,455 (which patents are hereby incorporate herel n by

reference) . WRAREFan cel | Iines avai |abl e as hosts for EXPURYETYA are well

known 25 in the art and include many i nmmortalized cell, |ines avail able
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have hi gh expressjion levels.” Qh l1nes t are insect
cell lines, sudntibdiescan pedeqoyered fammhetsiukivre metium quaelaectarcb;brovcel |'s, plant
cells and fungg{,nmi drsmetf¥ign reconbi nant -5 OCT 2005 WO 02/ 053596

PCT/ US01/ 51113 47 expression vectors encoding the heavy chain or
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n
to allow f&F Briques. 31‘3"1 % theglytaRias Sniepsfescpo BPresden ysiem (these

preferably, 5 sgrigisadmAontapstomthtfoteARincing bbréssiSn Gitet éH'n%mrE@l(\jd 4gRsi N whi ch
t he host cell s?g%fq?% rown. .. Anti bodij es can be recovered fromthe culture

nmedi um usi ng s YHeBY 15 dissussed i whel enpart i copaeqion with EufoperarPateatisessi on of

anti bodi es of 0bes 848y@D36 635, 4n@10 308 DET andEuRdpk S Patch NRERIERMING r Om product i on
cell lines can¥%§éﬁzhanced using a nunber of known 10 techni ques. For

exanple, the g fe synt het ase gene expression system (the GS system

i s a comuors approach fon 1ﬁmb@rtﬁdt&gnbeaﬁw@@%s@abyaﬂiﬁfen%ntnﬂésrbr ndi ti ons.
The GS system | s discussed iIn or part .in_connection wth European

Patent Nos. OF&'Mgfnispgm ‘ﬂﬁéi%dsffersm (5158053?30‘9@?'“ £3r8 othr. orveaverpall ent

Appl i cat'i on Noantib&AGQR4d By thd Budidic Adid mblé@l1es prrmred a&unb&%ﬁ@sﬁ—‘agr}ﬁ@ssed by
different cell lines,or in tra‘ﬂ]&%@l{;‘lc animal s wil have different

gl ycosyl ati on IpigRRd FquESidrovE Brare %?I“I°f“§r¥‘ﬂ$§9b’<ﬂi‘"§’§°'éﬁ%€é@&§5 oy the
nucl ei ¢ aci d nik giytdsertid dtied@tbdapkei n, or conprising the

20 Transgenic Animals
The invention also provides transgenic non-human animals comprising
one or more nucleic acid molecules of the invention that may be used to produce
antibodies of the invention. Antibodies can be produced in and recovered from tissue
or bodily fluids, such as 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 intc 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



am no aci d sequences provided herein are part of the instant invention,
regardl ess of the glycosylation of the antibodies. 20 Transgenic Aninals
The invention also provides transgeni c non-human ani mals ¢gngeyT 2M§g one or
nore nucl ei | | ecul es of the invention that may be 0. produce
ant i bodi es @P%g)ﬂg’sﬁventl on. Antibodigs can be produced lpﬁ%@g?ﬁspelgover ed
fromtissue or bodily fluids, such as mlk, blood or urine, of goats,

cows, horses, pbmnmernamﬁmoiplg&@s St crg'ﬂmligﬁ§elﬁaﬂﬁﬁngﬁl&#ﬁh@ﬁdgge ?ﬁm%?l s. See,
e.g., US Pat s 5, 827,690 756 957. As
descri bed abov 9ed n@@rﬁ%‘“&ﬁ?fﬁm Bresst{ 5399); dw?ﬁm@e/ iesen

i munogl obul | ndemks SR TR oM QAN PR AV A ITHALR! 3 r.a portion
thereof. In an?mger errbod| rrent noanlumar [ a%*stglgrg”é egs#P@CisL B.OO@ p'%oduced
30 by introduc 22 3 .
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transgenic cells used for nmaking the transgenic a can’ be enbryonlc
stemcel|'s or fieddisruptipy and '%emﬁfﬁéﬁég‘@me@ afeayy lsbaimanddorgdighsasinadn  be
chimeric, nonchidi®e g ahedf@fed 28R 5
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Har bor Press (i93@FrablpkilesAnGENR 2 eni cs:
Practi cal {%\ppr oagh GraOd ord, Uni vertsnla{m&{%r%g]s?g%glt 31)9% %‘Jwalgrt .
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(1999). In anOidﬂBédyﬁﬂﬂQﬂhrﬁﬁ%bbocﬁyQ@aBﬁrﬁdﬁ?zﬂ@Qﬁt%o@)onrﬂl%%?rlﬂﬁﬁhb%ﬁs may have
a targeted di S;raxut%{rg? and repl acenent that encodes heav alrn and/or a

light chain of™ 44 any|tignsgenic animaly deja pigfraad erabrdimentahe mcalriwg'@m c animals
conprise and expn&ssre mideClaR) ﬁneé}‘ﬁbn? G%E‘Jt@%h@& rﬁ)FEQPdTHEth%ﬂMXx} @Q%Jﬁicght '

chai ns that bind ﬁpem fi ca,l I preferab uman

anot her enbodi &R} °XH'FFé°5tsF'3ﬁ%"@€?ﬁ R?')&’Fﬂt’fﬁiﬁ%’@bi@ddmﬂipﬂ!rl% salive, tedrs; maicugd

nol ecul es 18ncohd BheBbodD@nhiied anti body such as a single-chain antibody, a

chinmeric anti body or a humani zed anti body. The anti-IGF- IR anti bodies may

be made in anyPtra s?fankgj animal. In a preferred enbodi nent, the non-hunman

animals are mces 5%, pigs, goats, cattle or horses. The non-hurman
transgeni ¢ ani mal exprBesesntimiplovides o dethop Mryppapdihglasantingplirod, m |k,
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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 in
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



The invention provides a nmethod for producing an anti-1 G~ 1R antibody or
anti gen-bi nding portion thereof conprising the steps of synthesizing a
library of human antibodies on phage, screening the |ibrarg ool 2 | G- 1R
or a portlon 20 thereof, isolating phage that bind IG--I1R_ and obtal ni ng
the antibody®P¥Ei%he phage. One metfod to prepare the PEBPSGIL

anti bodi es conprises the steps of imunizing a non-human host ani nmal
conprising a htheram Theneare ginbertially dvaitabte kiistfdt gefdratin® phige daspladibiag&Ni C

portlonthereo t respo extractjng cells fromthe
host ani nal gd“lelcﬂshgﬁa% ?%“%aé'fe)%qﬁ? @mﬁ%tsysb‘?"b&ﬂ‘él"ﬁ&ﬂ 1948 1:bodi es;
i sol ating RNA ama tHerS‘ﬂmaIghe Sanzaactpaage@eblay kit,/caiRE $16. 2406125 Cltefiaftaidohe RNA to
produce cDNA, the e nd inserting the cDNA

into phage di spla me {]%\d’%aésﬂ{smg 'Pfgﬁ’ B'c%f‘%%““&raé SksRwg dabodyy t he phage.

Reconbi nant aMSp-Idy(EEralnRs @ed, b.poUidnsr @bl UM Pad NU'SEE"BQUNI@&M a1 aletai ned in
this way. Rec thelnventlonln 30

nant . a uman anti bodi es of
addition to t !‘:\ N@&’PF?ZEP‘%BBW%@‘ 8 BeT sublgatraNg. W@ AH! B sol at ed by
st eenih ng 01; \Hinleeemrtﬂmamibh@@ﬁbNBaW@FQZﬂiOWIHEI\«[aHQQM \71: hle@WubliEEt%fr,ef ably a ;
scFv phage di . prepared using. human prepar e
from mRNA der ﬁ@eg\yq H{ﬁﬁé-ﬁ%{ﬁ‘” ngﬁ%h%(g&?@émg%ﬂ%w& %’éﬁ’@&ﬁ%ﬁ#@pan ng and
scr/eenl n;; suchl. [PCIrPabli@soNe. WOSMD1047; Gardld 2.0QT m:%@gﬁwg f
PCT/ USO1 11 the art . T C r avail abl e kits for
gener at i ng&phééfebgéoﬁo plIlChs g %ﬁ '§;¥°E 8’st 1320 L;rér}h'ﬁ"'c‘i‘é L R28DHIhant Phage
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g L Phay Wi £Phal o0 R0 0B Ly sTNELGRRLE 78Sk, T2 N cs, are
libraries (sed?:723-g34; Hawklineet abi(199b) J. MoS$.Bib1a226:859-895;, QlackssHiPal. {9 9119 et al.
o) 17271; . wi AALr Bp APS TG R Broe st fescoBoiotSa 85 KA 198Bng et al
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93/01288; M P ubl i cati 1047, rrard et
al . PCT Publ F%a{dﬁ{)ewﬂlo 33\/@31 n%f'g fﬁﬁ&@ﬂ’é@eﬁag\aca@@g ABj o/ Technol ogy
9: 1370- 1372; B&yI#t7982.. (1992) Hum' Anti bod. Hybrl domas 3:81-85; Huse et

al . (1989) Science 246: VTN, McCafferty et a Nat ur e (1990)
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(1992) J. Mol vitBiteldesi22 6hBBLrBAS, a Kirae KAHIGEIR @ltibodylAAbscribdHetbibis

S T
Nuc activity toward IGF-IR, using the epitope imprinting methods described in
Hoogenboom et al., PCT Publication No. WO 93/06213. The antibody libraries used
in this method are preferably scFv libraries prepared and screened as described in
McCafferty et al., PCT Publication No. WO 92/01047, McCafferty et al., Nature
25 (1990) 348:552-554; and Griffiths et al., (1993) EMBO J 12:725-734. The scFv
antibody libraries preferably are screened using human IGF-IR as the antigen.

Once initial human VL and VH segments are selected, "mix and
match” experiments, in which different pairs of the initially selected VL and VH
segments are screened for IGF-IR binding, are performed to select preferred YL/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



Acid Res 19:4133-4137; and Barbas et al. (1991) Proc. Natl. Acad. Sci. USA
88:7978-7982. In a preferred enbodinent, to isolate hum%.n$ %EWI R
antibodies wth the desired characteristics, a human ant¥ - - ant i body
as described herein is 20 first used to sel ect human hegeyuvandilight chain
sequences WAPPRYSSi milar binding ackjvity toward | GF-1R using the epitope
i mprinting nethods described in Hoogenboomet al., PCT Publication No. WO
93/ 06213. Thea miniralbmeyné iekpoase Blys irswe affinityt hatsratien o de ascompligreépubl y scFv

librarie repared a ene L i . ., PCT
Publ | cat i on NETPIGETDINGIEY SRR L EER bHRRS cbpiita (bt YO
348: 552-554; @l CDRS fredphaivelly, ahich prinieeOiBve BaeB(spiked? with 8 randgm mypares ¢ Fv

antibody librarje ref er abl re.scre i t he
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mat ch" exper i éRedeSYH il hEegments fritewkioh rapdom swufionsievé brcn ingotlyced titect ed VL

and VH segnents_are,s d f.or 1G--1 R, bi,ndi sel ect
preferred VL/‘OF—I%HS@EJ;%?F'WHFH%SI ttheﬁmf&%?&?]?lmgnadl\?? gr%o %%’Erﬁgfgc%xﬁprove t he
qual ity of t hge ragtdehsictys bilidigg WIGRMRL VH segments of the preferred VL/VH
pair(s) can be random tated, . preferabl y.w thi-Aet ion of VH
and/or VL, in a proces§° ﬁ“é'}gcféﬁﬁrgné)%ﬁﬁ?qea%f’?\&%a\?g Iggr%gtg?tc ?Q’??on process

responsi bl e f@renbf FBintayedsmbinamtimmanaglobalin diswali ldsarguniclsiy 2c e®THINB005 WO

02/ 053596 50 PCT/USQ1/ 51113 g natural .i Dere.o ] Riofh th&lpoakd I O
affinity at uParssHIEaN éca&'é%féﬁcﬁﬁr%#é%"n%%%g%g??‘%yigeﬁ(a g\'/Hoar}d R/Lgr egi ons
usi ng PCR pri gaabme)cmtpiticloaet iatytteoexprrssiad-vecORpy standayd rcpminantdyect i vel vy,
whi ch primers have b " Spi Vo VY b a80 cfebite bikgr four

nucl eot i de bagg?’qéffs'i@#f'&%ﬁ%@gﬁ&g&d&agaiﬁ%ﬂﬂ?tlﬁﬁﬁe resl tgnt PCR product s
5 encode VH amibddy fosgf titesnventian, sstdessnibedlyriim Tasxatssohiscomiiaanheen
introduced into the VH. and/ g;?Ri% i PfSHal THESEthe BROMCYdiAyt at ed VH
and VL segnen}t“gmﬂa?ﬂgbogéISP{egggrggécnéeeal graE%[ ng g TR FQICI ol%ng

scr eeni ng sandthe smlbady Bklooéd iato aaetombin@i-ekpressioni visesorand intfoduced ity @nt i on from a
reconbi nant i mmunogl Qbul i.n di spl. iprary, nucleic acid encoding 10 the
sel ected anti B‘B’Eﬂ?a@ °L{§°1?se%sod\%'§3p§%d 41’?2{'11 the display package (e.g., fromthe
phage genone) and subcl oned into other expression vectors by standard
reconbi nant DNass $wdtchingques. |f desired, the nucleic acid can be further

mani pul ated to create QLARL aspRBLdrRRANstAnPInWEtieh islth Brovite @ Micckunismatyy descri bed
bel ow. To express a reconbi nant _human ant i«bod){chieﬁcv)vlit%tagodthby screening of a

combi nat or i al whichhgiclass afjam antiNGFaReastipggy may be swi er. In'one

20  aspect of the invention, a nucleic acid molecule encoding VL or VH is isolated using

methods well-known in the art such that it does not include any nucleic acid
sequences encoding CL or CH. The nucleic acid molecule encoding VL or VH are
then operatively linked to a nucleic acid sequence encoding a CL or CH from a
different class of immunoglobulin molecule. This may be achieved using a vector or
25 nucleic acid molecule that comprises a CL or CH chain, as described above. For
example, an anti-IGF-IR antibody that was originally IgM may be class switched tu
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 variable region of the heavy

chain, ligating the variable region of the heavy chain with the constant domain of a



15 the antibody is cloned into a reconbi nant expression vector and
introduced into a mammalian host cells, as described above. C ass

Swi t chi ng Anot her aspect of the instant invention is to=gt 8¢7 8% nechani sm
by which the class of an anti-1G-1R anti body maybe sweCThgd/swild h anot her.
In one 20 ‘59;9@85359& the invention, aspucleic acid nolecule encoding VL or
VH is isolated using nethods well-known in the art such that it does not

i ncl ude any nucl ei ¢ .acj S i 16l cRdin &dd- thellnRtedtedvgi ¢ aci d

nol ecul e encodf#id Cﬁfﬂn 8¢tgw%§%§&?%é%®ghﬁo§€éa{tﬂg\]}%y.l i nked _lti% a nu\gl ei ¢ acid
sequence encodhdigina Ell, amd cPhclingthe anti-IGFF Reantibady Mithdhe dssirsdiseb®Egl obul i n

nol ecul e. This nay be achi eved using a vector. or 25 nucleic acid nol ecul e

t hat conpri ses sy 9 Jhinldschain, as described above. For exanple, an
anti-1G~1R a s originally IgM rTay be%; SS tswietcc[;%ed to .an

| gG Further, the cl assOreamnaycyst g nielgic prad malserlessle e BREFAALYHREITE subcl ass

to anot he§1 %H&’bad HE AL & Rink RelrdERs anf rdigide kicea: toehdufdrdimry galbgiuci ng an
anti body o fhe JAventi on conprising a desired isotypes conprises the

steps of isoldhdary a nucleic 30 acid encoding the heavy chain of an
anti-1 G- 1R antibody and a nucleic acid encoding the |light chain of an
anti -1 G| R argyieched Ami¥odiesi Ng the variable region of the heavy chain,

ligating the variable region.of t eqv, | Hubhah Btive@nst ant domai n of
a WD 02/ 053596 51 5 wﬁg%‘a‘““ﬂ%‘i‘%égi‘?é{'f% teavy chai n o{?ﬁt he desired

i sotype, expr egaéribr therelaregidianrdges to peddcingantibpdiestveth md8sd, chain in a cell,
and collecting the anti-1 G- 1R antihb L &Sihp Rehdiget ype. Anti body
Deri vative8 On@mHE)eREsYt ﬁs ﬁ@cqeéfcgmgg%ﬁamr?o%agtggﬁé@ d‘eéscri. LR Sbove to
generate 5 anfizaa@xtidheni deplhyeshnimkengingeppmpriptedibrarits Ksilhbds known to one

of ordinary skill jn, the art. Humani td ' A% Wabetumanisied above
i n connecti on WPEEARIFE HFHMARTS %S@lesglé%glrg%#ofh@? gr%?a af e ac?vant,ages to

produci ng ant i qminfasizedivsing teethigesiwiDkiowmimtgeni Sseteg. WS
acconpl i shed to sonp extent, usj LRYEs Ofir. REVERM Fdkidnon 12128- di spl ay
t echni ques usi W%E&"Hﬁ’f F‘g{:’eyﬂlg'?%%ﬁ%g@%ﬁt Wi ?I be appreciated that nurine
ant i bodi esjsor  gest(i 9egli Bee dntiomniyof ineressipachecesgineaieddy rROFRHEYRNAor primati zed
usi ng techni ques wel |l K kno i ﬂ 1 CHSCE S Bmain¥VAY/6f theRsddaik i S
| munol  Today ‘E#UEesR s?‘isgg“ﬁc)tgﬁé ?\ﬁgﬁt et n%l . Orit. Reviews_in |nmunol.
12125 domain with the corresponding human sequence (see WO 92/02190 and U.S. Patent

Nos. 5,530,101, 5,585,089, 5,693,761, 5,693,792, 5,714,350, and 5,777,085). Ina

preferred embodiment, the anti-IGF-IR antibody can be humanized by substituting the

20 CH1, CH2, CH3, hinge domains, and/or the framework domain with the
corresponding human sequence while maintaining all of the CDRS of the heavy

chain, the light chain or both the heavy and light chains.

Mutated Antibodies »
In another embodiment, the nucleic acid molecules, vectors and host

25  cells may be used to make mutated anti-IGF-IR antibodies. The antibodies may be
mutated in the variable domains of the heavy and/or light chains to alter a binding
property of the antibody. For example, a mutation may be made in onc or more of the
CDR regions to increase or decrease the Kq of the antibody for IGF-IR, to increase or
decrease Ko, or to alter the binding specificity of the antibody. Techniques in site-

30  directed mutagenesis are well-known in the art. Seg, €.8. Sambrook et al. and

Ausubel et al., supra. In a preferred embodiment, mutations are made at an amino



15 168 (1992). The anti body of interest may be engi neered by reconbi nant
DNA techniques to substitute the CH, CH2, CH3, hinge dogapgTs 2088nd/ or the
framework domain with the correspondi ng hunan sequence (see WD 92/ 02190
and U S. Paietdossdes. 5,530,101, 5,585,089, 5,693,761, SpGHGSTANL3
5,714,350, and 5,777,085). In a pref®rred enbodinent, the anti-1G--1R
anti body can be humani zed by substituting the 20 CH , CH2, CH3, hinge

domai ns, and/ Oarc.dtrbs?&e&ﬁammwnmh& \‘,\dw?n toE%[nﬁéxHQWhiWetQ iR B Sequence
whllemalntalnln t he CDRS of eav hain, the light chain or

both the heavyana%m!-IGFtham&ﬁéy nis 2 maye m@dcﬁﬁnbmiﬁzfpmﬁf ragre myeatiops o di nent
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property ofs theyanblRady; 1Fes 2 Rahe,. 2 Hubdd: ShnsB¥efioriRpifol ONe or

nore of the egions to I ncrease or decrease t Kd' of the antl body for
| GF-1 R, to i ncinetaléams are made atrag amiinoke@rresidug that is kapwreto bFHba%FﬁQﬁmP@reéﬁém ficity

of the antibody, gemﬁn@.h%wg@ar hetegibd 6 ik Rl RAGHBE MihaaRNGRLGe Wel | - known

in the art. See, n‘? Ausubel ., Supra. In a
preferred enmbortesertad in SRQ B NGB, 4rG SniddE2. 3¢ lénlsaﬁi)ﬂéw?)“ @C‘FhQsA@ 8

02/ 053596 52 Ryl IS0 sehdded lsaﬁesqmwmswxﬁh?ﬁ 1,3, Momlt@ be 16hanged

conpared to germine in a variable region of an anti’-I IR antibody. In a
nmor e pr ef d0r edor@dbdaprpdlisr emendimest, thmwelemﬁléﬂodmslemremumiéna@e YU no ‘aci d

residue that i deipiitofk B RN ARG GORBAIRGHAL f d A dRRTIdRRor i 1 3 vari able
region or CDR region of one of the anti-|IG--1R antibodies 12.1, 5 2.13. 2,

2.14.3, 3.1.1,constantdomajn tozincyease thg half-life of theaptd GEAR antibody- n%ﬁﬁtegoWQ or nore

mutations are mgs@tputﬁﬁhéarpema@%dzob@%éuﬁnéd?&;me Ca}g@femcéqnlaﬁechanged
corrparedto t he |ne|navar|alere|on or regi on whose ani no

aci d sequence qngboglmegg thetearnyibg omEthreeyr IQGBPNQt mutatiogs angl n°1‘0°’e fanteps 16, 18,

20, 22 or 434, mm\qffmens mmtﬁfoﬁ mﬁﬂna@wﬁ:@i@ﬁo; SonRERASMERGndyRIsSBER | D NOS:
1, 3, 5, 7, 9,711 23. I n another éenbodi nent, the

nucl ei ¢ ‘aci d nmdeémlt@sthammmml@a qf H‘eéﬁ%boéb': terproxide g sitq foe cavalgpteRor k

regions. A mutahiQn.dRinBRg m&h&r%cﬁecﬁfea&mwwfsﬁcﬁﬁbl‘%@ni% as &%fc&@m domai n
to increase the half-life of the anti-lG--1R antib

WO
00/ 09560, publ fixaHeH M@B‘F%&WYEﬂma@oee“hHéﬂ‘éiffﬁmF‘f'i%fblf‘iﬁ!ﬂ“&»ttBﬂC%?a’l‘tef erence. In

one embodi Menfomald il theVaNabREre R mmhgenmamfdlambda?l Alteribttvatyl Ons and no
nore than ten 15 p0|nt I’TUtatIOI’]S ation in a framework reglon or
const ant &8mai TRUtARARS H12¥ be pade in only one of the framework regions, the variable regions or

the constant domain 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, .thcre 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



made to alter the i munogenicity of the antibody, to provide a site for
coval ent or non-coval ent binding to another nol ecul e, OLStﬁCflm such
properties as conplenent fixation. Miutations may be nade ‘In e of the
framewor k rg@RiSseoct he constant domain and the vari abl e Pcegisorg1i3n a
single mutated antibody. Alternativel$3 20 nutati ons may be nade in only
one of the framework regions, the variable regions or the constant donain

in a single nutated antibaody. |In one enbodient,. ther I ater than
ten amino aci damipadyws linked t‘éthlﬁglryp"tﬁge‘% aB?tﬂ%Lpr?% ?%oer@ °§¥1 %P Eg‘e(rjrvulfat ed

anti -1 GF-1 R anfihaf¥f sOMnaGedR atiEdae aredinkéd oGirbtiRobptptidedyhilethedvL t o
mutation. In a nore preferred_enpod nent here is no 2 (e th five
ani no aci d chafepean PEa"eﬁ“f‘H@F'IBtaﬁ%bc%HaE?gm&E tr°é’gsie%9r9§ pggfpﬁﬂ%g%ttaéfoéggs
anti-I1G-IR a“kviithmyﬁrst%rﬁgﬂiﬁetﬂﬁwr AGvHIEN the VEiaind MIr doenabsicamineeict

changes. In another enbodi nent, there are no g}ore t han figtebioﬁ.a ino acid
changes i n & he with oneanether todpim prsantifedycbinging site i FpothstPTRESFEd ¢RI ami no

acid changes, A of A5 AR tho\D dHn bji@Tinkek Yih &k me Vaind \hanges.
30 Nodi fiod AnfERTyRohan istpaatbdiont oL, Ao A Sl fLant | hody, or
nelr AT Gpiss:

i munoadhesi n demainecanigteractithcre aripsr (sse selgyundsr

anti-1 G-I R antj idie Y E Anfitd d§ b Inke PR th jepifde df ntéreqdr Ehecusion
enbodi nment , onﬁbpt?ﬁﬁe{m{\}eglri abl e rggi ons 01? theé)gdr}l%ﬂi gl?dG: 2005 WO

c I . | R -5 OCT
02/ 053596 PCT/ &iSibbig isusdful t5 gireqsing poelypeptide 1ojandEl-Resxpisssngsel peleide. 1 n
anot her prefer j : Hﬁlisﬁbhchfs ki Biodwth kot &t ottier i body are
linked to E(Ifi @?pgg%%gg%tﬁ%%ig@\ﬁ? .eh%%é_e% VL doﬁai F\ §$ an anti-I G~ 1R
anti body are | iregaiatbry proteis ecoaybydiggneptic agent 1k 2xaneszyTes B8 mayiben the first
pol ypeptide in a.manner i i \V /LindOfBb N Sustad knlibtagkdst S5 with
one” anot her toefséllyr‘ﬁsﬁaﬁlzgg}ig%o5§Q%%rgﬁfhn§r§?%§¥ ﬂn%_anot hlg'r preferred
embodi nent, t Ibe ci¢kted omwhich wo (sepenehtingle-thaimantihediss arellbnksd fp 49 2BPth§'nker such
that the VH and., VL__denain i TR AhakiBsdy dnsegndne! ow under
Singl e Chain ATFGOHEEL .°“§‘f‘%’gr;{?lﬁa?{i‘g%‘%%g?@?‘%édy e o o he
pol ypept i des of polypeptids thaiikeifboswents togreaterduspesific egvPdY- to directing a
pol ypeptide to an | G-- | R.expr.essi : I V. HasyiRelcymept | de may
be a therapeutic agent, %%Eat%ggléé]?%l%ﬂn%mgé%{h}%wz%etor ?)r ot h.ecr .éf)egul atory
protein, or nayDME fagdéRgnessdraivalydinked te andthadragmerd wrspdingtatilgxibledipkere

ant1 bodi 5. can ¢ e CHIRIBLETIRD B SHUERE TSt S0 PP PEe ekl ) 00 s
are linked to oygamivL b&fuencesidtinbe iespressef asla coftiguaes siwiﬁ-dx_ainprquieawiéh e
\C,i\,;\r/]? !setn E, g[v.@gf L I;grlgiegl%é%?qtn:s %?%b&%it};%b?eqlll ot (SSeJDcle.yﬁ?cpét'ag?l 9%&‘)a$clﬂmc9 rif one
242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883;
McCafferty et al., Nature (1990) 348:552-554). The single chain antibody may be
monovalent, if only a single VH and VL are used, bivalent, if two VH and VL are
used, or polyvalent, if more than two VH and VL are used.
25 In another embodiment, otﬁer modified antibodies may be prepared
using anti-IGF-IR-encoding nucleic acid molecules. For instance, "Kappa bodies" (Ill
ét 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 7.5 1-52

(1992)) may be prepared using standard molecular biological techniques following the

teachings of the specification.




To create a single chain antibody, (scFv) the VH and VL-encoding DNA
fragnments are operatively |inked to another fragnment encodi | exi bl e
linker, e.g., encoding the am no acid sequence (dya -S’éﬁ)@'gr( | D NO
60), such myogﬂ‘?ﬁ VH and VL sequences can be expressedcagsal/fiomnt i guous
single-chain protein, with the 20 VLsand VH regions joined by the flexible
| inker (see e.g., Bird et al. (1988) Science 242:423-426; Huston et al.

(1988) Proc. Natl. Aca i - 287 : Keiek esint oBhermbd., Nature
(1990) 348:552-554). Tﬁhéa?ﬁ}ﬁeélag%éhglﬁﬂégna??Egg&lﬁﬁwge em)nova{gj%eerrlt, if only a

. y
singl e VH and Athimerc angbatly niAy\bgimad that compeigss Remad {ppmeyyaek regiopgjfrorg
pol yval ent, if i@%n@g&t@%&e;"m a\;{Ef%@,chocﬁxg&tHﬁ@éDRgéf thélciameiatibgybodi ment ,
SR B ep e

other nodifie es nay repared  using anti-IG-1R-encoding

nucl ei ¢ aci d roomgdses als of tloEDRaof thavasiable reginsf p bightehain p1hepvy dpingfan prot ej n
Eng 10: 949-57 (.19973) "M nihodi.es: L1 4 8L oBerived BBt ol Biore5303- 9
(1994)), " -abaé‘ﬁ%@gﬁ%ﬁbﬁ%gﬁ’?g’g‘??’31"?%&%% C&R 60 “6444- 6445 (1993)), or
"Janusi ns" ( Trdiffieren letibodies. dh 2 mopnBeiegedignbodizmst, $ESPRs S the)chigied Tr aunecker

et al. 30 "Janusin: I L ON: bRl edd kil gagrnks” Int J
Cancer Suppl pﬁingforg§¥§ggf§&grgghégﬂg%g%é&%éeﬁéﬁgﬁgzlgﬁégrd nmol ecul ar
bi ol ogi cal t edieavyphais of &l sniGHdR tahébody.c BleehfFampsyoff regiRes ragyReiffontaiethsh. wo

02/ 053596 54 “spptidald £30 3 g pretbirtilidoaileh ok Ruidtlehemaniret, mehi mer i ¢ and

bi specific ant . generated. A chineric antibody nay be nmade -
t hat conpriPsesfraapRorkmgionsreaydadion ane@erdwaan pg0dYi f f erent antibodies. In a

preferred, enbodi ment, ERnodl 05 sl eRBhkE i VindepbtificBipBIGEes al | of
the CDRs of the vari ab|é‘%§89| onnofog Ii%[ﬁe iy

T . chain or heavglcp‘%@.icp of an 5
anti - | GF- TR ariRithrough ongfyinding dpmain prdhipwsedend BglesiHe thagugh g & 141P%m one or
nmore differe {i IsSeificlafti SheddrBdugreQibiRAt molédutar CORs of the
chinmeric anti 06@9" Jlg’%g’rs ‘%éf’“é T%g tnﬁ)gl%éDRs otf }tl%e vari ab|_"é° re%i ons of the

light chain arkiolpgiesl taabniques,onmenbaxhysisalkneoniugatgd togethen npadton. #A8EF r anewor k
regions gy bechLiEQHﬂi&B?E&% inSR&E HER oROVHNRY VLifaybelpe R fd |84 bbodi ment ,  be
humani zed. "Al ternatively, t?1e 10 franmework regigons .na &e from anot her
hunan ant i bodyspesfidaily Ffm@"émﬁﬂ%ﬂy"@%‘ebéugb%‘?ﬁéﬁé tbRdies BN Als

specifically t% LGEa udiR ihRUENNRBR wRlIRebWe fofl eXmiple, andnicetien wite@nd nol ecul e
t hrough a seco d |na|n d

|§ g onai n. The bispecific agii b%‘c'i,x, .can ge pr oduced
through recontsindditseqes ekaneeiret alpmarupefiMathods Aot 1Y) 24t WREY 2B physi cal Iy
conj ugated to €uprh Nind Sikohhflon ittS(iiN)3bee, 4. STARREKEr aHLiZA0g Laniant ai ni ng
nore than one andu VL magl be generated. t hat blhnd,s ) ) )
20 (Suppl.) 7: 51-52 (1992). Ina preferred embodiment, the bispecific antibody binds to
IGF-IR and to another molecule expressed at high level on cancer or tumor cells. Ina
more preferred embodiment, the other molecule is erbB2 receptor, VEGF, CD20 or
EGF-R.
In a embodiment, the modified antibodies described above are
25  prepared using one or more of the variable regions or one or more CDR regions from
one of the antibodies selected from 2.12.1, 2.13.2, 2.14.3,3.1.1,4.9.2,4.17.3 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 SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24, or whose nucleic acid

30 sequence is presented in SEQID 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




specifically to IG--1R and to another nolecule. Such bispecific antibodies
can be generated using techniques that are well known for exanple, in
connection with (i) and (ii) see e.g., Fanger et al. |nmin®tT Whods 4:

72-81 (1994 ight and Harris, supra, and in connegdt e Min (1ii)
see e.g., ?%%ﬁ‘z‘%éﬂ%r et al. Int. J. Ggncer 20 (Suppl.) 7: 51-52 (1992). In
a preferred enbodi nent, the bispecific antibody binds to IG-IR and to

anot her nol ecul e expressed at hi. l evel on.canc tunor cells. In a
more pref er r e "BMFHECRRYEOR ‘gﬂégpdg%é‘lya'ﬁﬁ‘% %%Ef%?ﬁhgfé%ggynérﬁgégﬁ%r, VEGF, CD20
or EGF-R | n dfeaabaiiei@Einby thedexivatightibn edatelihg. bacoekngtie tenntitedieabave are 25
prepared using one

or nore of. the variable regiqgn £.O or _smor.e CDR
regions from BRPIYPORIARS @ﬁtﬁ'B‘beaf'%ar%@?’&?déa"giugﬁ?cﬁginéa.cg;gndfof@? , 2.14.3,
3. 1. é, d_4- 9.2, fBmislf auemgmﬁn _a.ntillﬁF-I]Rl’hn&midﬁﬂéscfﬂBﬁddﬂicimr’ﬁor e)talmplenmdi fied .
anti bodi es _are prepared, using,one or. nore of the .varia regi ons or one
or nore CDR ré’dﬁ?ﬂ?@ W@ggyaﬁﬁ 02815({1“"%‘&]‘]5‘&%83 F‘B“‘ﬁf‘gb'éﬁ‘?%ag(by ?ﬁe"éﬁé | D NCS:
2, 4, 6, 8, 1Qouplihg, gefleticlsion] BoncdthlenPadsatiatidd or dliermiie)ze omuw neircotheri d 30
sequence i s pre eni ed jn SE 19, 21

| D . 3, 5..7,.9 1 13 7,

or 23. Derivat® %"dl‘aéﬁ‘H“‘E%\B‘éqgé‘ﬁa’RH%HB‘%P%VS@ﬁnagﬁf’?"%aa&?&%"rdygm #ig%ogi)’porti on
of the inventideteehdh dgentdedytorenic Zgedt, Dpharthicaltizal dgentpandioheprorei @cul e (e. g.,
anot her peptide 0 rotein). In neral , .the - b 005 . . \\D 02/ 053596
PCT/ US01/ 5111 F°B# 4 ‘FHUB?“@" %§F°°%g“r‘f‘fir“b“'r?"{'%e}‘lyé’B?“%‘ib% yoPe"r%‘u'°\?a‘¥‘}hzaé‘8‘9%'{Jch t hat
t he | G-- | Robi nflélegld (Such@f a steepfaeidinadreachiar eralpplybistidihetagler i vati zation or -
| abel i ng. Accordingly, the antibodi.es and , antibod ortion he
i nvention are intended {)‘E)e %eccfﬂﬂa'évahﬁ‘%ﬁn{}%dééstp r%dﬁlaed%#slglé m%frgir)?r%s of the
human anti - | GmdrRaibbdibO@E t8 sahestgpa dveddiffferest types,Feg., tex@apbispecde 5 ant i body
or antibody portjon of the invention, can be, fungtion -]
chenical cougf Oéi,‘csbéﬁléatbﬁccr‘?sf@kffﬁ ,mchlg?]@8\7‘3:["25r?fecrlglgg%?f"léc%ﬁ?%grlf@é‘?ﬂ%ﬁ%rV\,i se)
to one or nor dightyrreactivg groudsaepaeatddityiae spprepriate spsceafe@t,her anti body (e.g., a

= £10 p y g
bi specifi¢_antibo r, a_ diabo a .detection ; toxi c agent, a
phar mace uﬁi5 cal ma&g%f“?’°%%Y6'@H%[\Qﬁ‘8%“8‘f‘wm6&r° °s‘6‘83’{ P%%%%%%t@%%g%ed i ate
associ ate of tdiecédnimiddshbente).Suth lirkely apaviilable front PieraeChéngiral Compmiyecul e

(such as a st :ﬁ%@v (a’n core region or a polyhistidine tag). One type of
derivatized anty“ 6‘{7 ‘s produced by crosslinking two or nore antibodies

(of the same type or of Anttlid eypenf detiypized antibgdy, is & ibdedatibodyt dfsefol fi c
Pt er obi ot | BTSSP SRE01 HOP PO SLrpR oL b ion marbe, oy 1y o
appropri ate spdeeestizédkingude fhforaseanadogiprurdeinciuding fludrdsged, divgresecioi ni mi de est er)
or homobi f uncitsc;tl%&%'lana(te? 'rt%damine, 5-dimethylamine-1-napthalenesulfony! 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 enzyrne, 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,



di succi ni m dyl suberate). Such linkers are available from Pi erce Chem cal
Company, Rockford, 111, Another type of derivatized anti bgda/ci i@g | abel ed
anti body. Useful detection agents with which an anti body” n od

portion of ({he /6.3%§nt| on may be 20 derivatized include fPoDUSBSENS
conpounds, | ncf Ing fluorescein, fluswrescein isothiocyanate, rhodani ne,
5-di net hyl am ne- - napt hal enesul fonyl chloride, phycoerythrin, |anthanide
phosphors and épgepe thes In%@aﬁsoﬁﬁﬁaﬁtsm&@r@m@@ed@Qpicedam\sfomneﬁszynes t hat
are useful for detection, such as horseradi sh peroxi dase, R-gal actosidase,
| uci ferase, al lk@athsn@reéwﬁnawé@nc Bndransée oxi dase and the like. Wien 25 an

antibody is |abeled wi tJﬂnamdﬁipemtﬁhb&iywxmbelabele@wdewatmeuay addi ng
addi tional reagents that the enzyne uses to prod a]?reactl on rL;rodu ct

that can be diawag #rdi. Themhiolghebmpy ke “San@hbctt%@a&j’é‘ﬂﬂ LRFULTPEFPOPEr oxi dase

I's present s the, addhld B rﬁﬁolab@Vrﬁ&P&%@e&@H&édt@'@Fmdx bs%ﬂgmﬁﬂilﬁﬂiy iape | eads
to a colored reaction product, whi is detectable. 8 antlbogymay al so

be | abel ed wi t¢romeodlpmmostspﬁepha@p@cfé@wf,nwef{jﬂla%fﬂaﬁaf pisd therpRREEGRIBfEnt  of
avidin or str ePIOQI %‘c@néal'dﬂgbé"lg or tﬁ‘ﬂoﬁntkebﬁﬂéé oTB¥elb @orlpalypdptides 1Whid6 a magnetic

agent, such as nium An antibody may al so be | abel §g

predet er m ned mlar,emeplzmléré "érﬁﬁ"’t%‘ﬂ@@“&@é'@@ﬁ?&%&r 103“‘%@ @ o?ter
(e.g., leucineswy zm—gooermpaalrmlsequences bi nding sites for secondary
ant i bodi es, et al

d d WO 02/0
PCT/ US01/ 50113 epi t0|?)eI Rg@g{;)lrra}% &S%H%d &@%ﬁf%vat’fegﬁ"éi cgf"glc%%t t ached by

spacer arns of & JueNss pohﬁﬁgteﬂéglp&l(P@dl)(‘aanal@ﬁleﬂéthﬂlgrafpmrlamadbbmrmce An
anti-1G--1R anti body may al so be | abel ed Wl%lp r adj Iabelﬁ s%ﬁgn no acid.

The radi ol abel swaeRy HeseEaws may dhseh 19 imgwss (‘3‘°éﬁ$b°a 5158 purposes. 5

For instance, r%o f&iwoqp&éasaﬁmnbﬁalmdr fo it Eissud BdindR- expr essi ng tunors
by x-ray or ot i agnosti c techni ques. Further, the radiol abel nmay be

used therapeuti caI ly as, .a toxin f gancerous cell's or tunors. Exanpl es of

| abel s. for poIW@M&M%H%—a—"-%Q-are not limited to, the fol |l owi ng

radi oi sot opes or radi onThd mmonalso&blatemcaphmw@sacommmonﬁmhe 111l n,

1251, 1311 10 An antiz | G- IR Ednyisiszed with a

chem cal grouﬁeagﬁ?f‘rtl(’%\ashyﬁ%ﬂ?é? egggrg coﬁ’ pﬁhl&? dm or ethyl group,

or a carbohydr &ieﬂpeuybﬂlypffeﬁﬁheﬂeo@t mmmaqu thﬂswuqlonta@dﬁrrpr ove the

bi ol ogi cal characterist| [ Endht, saill hdnlﬂgé’ GR&e serum
ﬁﬁnﬁicfgtég éy%ccesptab ngmeﬁnl}\ opggﬁbod saill €

hal f-1ife or tB sue bi nding rmaceut |1 cal Conpositions and
Kits 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 hyperprolit_'erative 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-
I or IGF-1I, 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




15 The invention also relates to a pharmaceutical conposition f
_ _ or th
treatment of a hyperproliferative disorder in a man’mrar}) WRiecRcT Oy i sgs a
therapeutically effective amount of a conpound of the invention and a
phar maceut W@M/ s@gceptable carrier. In one enbodi ment, maiubopsiarimaceuti cal
conposition is for the treatment of aancer such as brain, lung, squanpus
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gzgl ugﬁf' ?ny. eu:ndbcaibrlor soibodyntogtiondi sper si on nedi a, coatings, antibacteri al
and ~antitungal age”.t5’THe%‘B&?%&tPoné‘@ﬂh@ﬁ@%t%'nPaSlb@ﬁla?%h' B9 R GeRt. Thesand t he
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forms. TheXe 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, microemulsion, 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
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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.
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"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 cr 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.
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for the dosageiswi-100fmg/KeE mofe préterably 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.
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Anti-angiogenesis agents, such as MMP-2 (matrix-metalloproteinase

2) inhibitors, MMP-9 (matrix-metalloproteinase 9) inhibitors, and COX-II
(cyclooxygen;ase I1) 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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pyran-4-carboxylic acid hydroxyamide; 3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-

(1-hydroxycarbamoyl-cyclobutyl)-amino]-propionic acid; 4-[4-(4-chloro-phenoxy)-

.benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic acid hydroxyamide; (R) 3-[4-

(4-chloro-phenoxy)-benzencsulf‘onylamino]-tetrahydro-pyran-3-carboxylic acid

25  hydroxyamide; (2R, 3R) 1-{4-(4-fluoro-2-methyl-benzyloxy)-benzenesulfonyl]-3-
hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 3-[[4-(4-fluoro-
phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-1-methyl-ethyl)-amino}-propionic
acid; 3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(4-hydroxycarbamoyl-tetrahydro-
pyran-4-yl)-amino]-propionic acid; 3-exo-3-[4-(4-chloro-phenoxy)-

30  benzenesulfonylamino]-8-oxa-icyclo[3.2.1]octane-3-carboxylic acid hydroxyamide;

3-endo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-icyclo[3.2.1]Joctane-3-



MWP-13). Sone specific exanples of MW inhibitors useful in the present
invention 15 are AG 3340, RO 32-3555, RS 13-0830, and the SCBE?OWS recited
inthe following |Iist:

3-[[4-(4-flweonepsenoxy) - benzenesul fonyl ] - (1- hydr oxycar bagoyboi6yn3

| opentyl)- am no]-propionic acid, 63

3-exo-3-[4-(4-fl uoro-phenoxy) - benzenesul f onyl am no] - 8- oxa-

bi cycl o[ 3. 2. 1] &G&é’a@ﬁﬂf3n)qﬁﬁiﬁ@}&)ﬁiri@d@%ﬂnb)@dfb@%;}d%rﬁicﬂﬁh; droRRmidind
1-[4-(2-chl oro-4- fluoro- benz%l ox%s) - benzenesul fonyl | - 3-hydr oxy- 3
- et hyl - pi per i Riafeacouticaliyregeprabie solis andisplvHsant said spmppunds.

4-[4- (4-fluoro- phenoxy) ARepssuRH the GéhiRcAPAIsd 62 Used WK 8znal transduction
pyr an-4-car boxylic acid hydrox%am de;

3-[[ 4- (4-f | uor Bhibieracush asemmsehasan nbihiy EGF-R (epidermal growth factor receptor)

(1- hydroxyear b@ﬂ}a}{ge?s,%ﬁ@i{ SHAERR hatShiRO EGR AR fAfHs Cand Flofbcules that are EGF-R
4-[4-(4-chl oro-phenoxy) - ) o
benzenesul f ony‘lnglhitq'f@i]‘f @ (vaseylar endpielinh srowghfagren) jahikitogsesugh By YEGR yani de; (R

3-[4- receptors and molecules that can inhjbit VEGF,; and erbB2 receptor inhibitors, such as .
(4- chl or o- phenoxy) - benzenesul f onyl am no]l -t et r ahydr o- pyr an- 3- car boxyl i ¢ aci d

25 hydr oxyam d@'ganéczﬂglegqiss or antibodies that bind to the erbB2 receptor, for example,

1-[4- (4-f1 uor oyEROEDTIN™ bBE&HeMEMN IhE) PEOERNRRIBIE 9 B%ldbscAbed in, for example in

hydr oxy- 3- net h%(l - |£9er| di ne- 2-car boxa/l ic acid hq\ﬁdr %x_yam e,

32 [ [ 4- { 4- T'Puor BO PHIEREY (pyolfbes Bl 950 1y P 4431 erblxoeg ARFba o). |

- net hyl - et hyl ) waygsigpab4 @ﬁ@lﬁhéﬁ"]aﬁuaryﬁﬁ,@% , and United States Patent 5,747,498

3-[[4-(4-fluoro-phenoxy)-benzenesul f onyl f (4- hydr oxycar banoyl -t et rahydr o-
§

pyr an- 4- yl ) - anfisse-N#von ! 81H).and 4 substanges can hepspdin i REFSEOLIRMERIPAA 30

Ee gzeneSU! 1; ONYdeddHbe@her&n OXGFR GiHibiRhBagéntt indlibliclbar 3¢ AANBMYY 1o, heaci d
roxyam de, . . .

3" endo- 3. [ 4- { AneToGloR 2p¥horiss G720 e EGER 23Mpb GGlore Sostemalrregereds. 2. |

] oct ane- 3 jgar bREXIEGF C@%‘g@hmm gxaeays‘g,mmm OVRrckX gad),(EMD590 Qadpdxenoxy) WO
02/ 053596 63 -- 5 O PCT/ US01/ 51113
benzenesul f onyfesaW MgPXr 47T Medprsx Ing- 20d Marelokeas) and dhefomperds4Bni de; and

phar maceut i cal {84435 e9¥s5Al EDSE3Y pAsMAGereed) FRIEH6 QRovaatis) PROTBETGES. A
g:orr_po_und of the %nventl,on _(l;an a}@& be ﬁ?%g t Flﬁg@{ t ransducti on
i nhi bitors, sutHSa@Voygdish BTRHE] MNeyartish, 12%-??’( Ng®¥t9al growth factor
reftept f)r) fhrf@ﬂ@ﬂﬁgggu%ugblap%ﬁwmﬁraehbmrwmavﬁ%mmwﬁdngcfs andWt )
nol ecul es at _are - in itars; vascul ar i,al gro
factor) irfdi bi ¢Hamer Laghsst %Pék%s- é'é%%gg?%’ga‘ﬁa‘\%F e%ﬁﬁ'gght@zgfm@é i nhi bi t
VEG_F;b 3_nd er Eaamgﬁﬁgpcﬂbmﬁmbﬂé?,ib%ﬁhﬁinewmﬁsm frvx)efsmuibs)l, RQl3aoHles or _—
anti bodies that bind to the_ er receptor, e e, _
(Genent ech, | | EMFaBErBI X HHBO Y oo e etdr DL¥e0F RIcie CAYBELC n 10 WO
\9/\?)/ 33/93242 2ut(3| jlglfw@hﬁ&dglr%ese%z:h), Msi%%igcig%é@éﬁgcomghimhed April 9, 1998),

publi she nuar : an ni t at ent
5, 747,498 (i s‘éﬁfé&"nﬁﬁkﬂa%di #@éﬁ%%éﬁweeg nes, feéﬁhggn‘@éﬁé'gég%sed in the
present i pgent(IOSERM), LE®SAN2 (PatkehHighe\Cank e Enten)) WHILRIN gPa2ke Mughes nCl ude, but
are not limt egan%g"Cc%lQS, GW-282974 (Glaxo), KT-8391 (Kyowa Hakko) and EGF-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 International Application

PCT/IB99/00797 (filed May 3, 1999), in WO 95/21613 (published August 17, 1995),




nonocl onal anti bodi es C225 and anti-EG-R 22Mab (1 nCl one Systens
| ncorporated), 15 ABX- EGF (Abgeni x/ Cell Cenesys), EM>- 72('\)/8 dt{fﬁ KgaA) ,
EMD- 5590 (Merck KgaA), NDX-447/H 477 (Medarex Inc. and gaA), and

t he conpoup 834, ZD-1838 and ZD- 1839 (AstraZeneca);ngﬂihﬂ;@G
(Novarti s)wqwzﬁ ?%%/ OGP- 75166 (Novagjis), PTK 787 (Novartis), OP 701
(Cephal on), |eflunom de (Pharmacia/ Sugen), Cl-1033 (Warner Lanbert Parke

Davis), Cl- 1033/ PD 1 ne 7,785
(Wet h- Ayer st )WOBRR! @éi&“%fgﬁgﬁg?eﬁﬁ’é"r lﬁmtfﬁ%%tﬁgﬁg 504@%&%%& ne A
|(Egrg .e ﬂ] g: mwegxosml gatp%,/ggm WBAR/sh 56 (pibtislicdiNuvahber B2,BX08) 38ated Bowedar i nger
- [
fusion toxin (PSR |1?1ESS)*=% I&@ %X@gg@%%gﬁ#iﬁ%gﬁg?ﬁg% %%%3868
|(4 | rrﬁerl eé; Canq»qéféci&sﬁwymnﬁwwtesBﬁnsﬂmmsmss(ubmwu LSFSMAMQ (Par ker
uggagz ncer /gt er) v h4( 9 _y/ ( 282974
( ), KI- 83940348 (pubdishad Mass DR i TE 8 Cé mtro de
Ibrermdggldolgln at wecgu)zasas((ﬁlblm&g Jﬁhessé@ﬂwmggm%%?smdmcmmag agents can
resent 1 nvention Ln i 5416 and
SU- 6668 (Suger19$ c WP 98/03438{publighed Jaguipry 22y, &ﬁ%? 735580 sﬁ&g% |
gfecggisﬂlc p?g \émlb%)t?ﬂ W@QSVDMM@L@ﬁshE@ﬁn@d/’rgﬁZD%) rthe’lfitvhmharf\va@iorauﬂdl b?? (r)]rg o
ed in, faor, exa
!32} grl gig i zl)nalbI Aﬁfl‘légsé’&t' °6‘HQP°F’E*H°T%§‘§? O‘gg@'fxfrf‘? Fee S?\Ee 5p§mgiggéf20| rrl\?\lg)g) net
publins Wb LG the breserit B s 842 NO)0RIOERE96 00
PCT/ US01/ 5111?; 64i &) @/c?':gg;;%‘ ua?nlpg;e Decglnygg et g ed States
Pat ent 5, 834, ST PR BGOINSVE BF 15 R 8WOTRp ﬁ’%%é%@ %pub shed
Novenber 12, 1890?1}'mcHm(ttﬁldnsrl&tsea‘ndoHﬁt‘éEGF&hﬂﬂtB;slierE(ussdsmehtmmh 16,
1999), Unlted St at es Pat ent,, 5, 886, 020 (issued March 23, 1999), United

States Patent '%Vevwafé%“i“?eé%‘&"éﬂ August 11, 1998), WD 5 99/ 10349 (publi shed
March 4, 1999), WD 97/ emsgﬁreeq@wainhmne«d ssapas@we.szm (th@@wcucommm@y/22596

OB/ 02438 {BubITE eI o foH AR DeI e ey I R B T 6,
1999), and \(Q\D ﬁg/rr&lzéh&? ﬁ:('tﬁu-bxbtesbla edpblmdqathyhe?@mpbeeﬁx theam\{enmn foni ch are
B R el
(Cytran Inc.) ;9985146 Q{Eﬂiﬁmdrmlyos 11698)| wmmmm/(pwhswdehytlécm%t WO and
oGOz e, 2 SRS i AT o 8, DR, IS Ky g and ot her
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.



ErbB2 receptor inhibitors, such as GW 282974 (d axo Wl lcone plc), 15 and
t he nonocl onal anti bodi es AR-209 (Aronex Pharmaceutical s Inc and 2B-1
(Chiron), can furthernore be conmbined with the conpound of5 Rk Pventi on,
for exanpl E){)@;gﬁ gindicated in WO 98/ 02434 (published Jpovakos2ds 1998),

|

WO 99/ 3514 shed July 15, 199935 WO 99/35132 (published July 15,
1999), WO 98/02437 (published January 22, 1998), WO 97/ 13760 (published
April 17, 1997%). Qi R s 12840 (published July 27, 1995), United States
Pat ent 5, 587, er 24, 1996), and United States Patent

5,877,305 (issued Marchlleanti-JGBR antibhdiesmay ke uskd toldeteetdGFiRdwe por at ed herein
in their entig b?c}léﬁ?csal pa\éxgez @{{% % B vitd, ﬁ@aﬁfﬁ?@ﬁi@ubb&l@%ﬁ&rﬁeﬁﬁqf“' in the

present i nventi1 o ' so cribed in Unite t at es rovi si onal
Appl i cati on Neon@odmlirgumoastdyl eludiag wdthgutdimitatiog 9n EBHGh anRUnIFAES, St at es 25

ProviSi onal. Aggl: Akl MO el o el BRUB A Trd BRACrARL O

whi ch are “i ncorpor at entiretie 2; ref erence. T e erbB2
receptor inbhi tanhbndlesobﬂhpowclﬂ@nmﬂbsmétoedmt %I&ﬁrm uthgnst leangthe emrent i oned

PCT appl i cat! Qfodibdent. e RRL R R anfiBfhiddinmly bB1.OM itéhﬂm&cgng'ﬁmnhons as wel |

as ot her conpounds and su ces e er receptor, can be
used with the Woldpimatesshchtaseypmotngaus and thesuswearkexsnchimpageespefearee wit h t he

present | nventfhgqhvelﬁﬁwpr H{syﬁ K‘@lho@ﬂ)‘?@&t@cth?%tpf& ﬂf'fn' Hl&%gd:a&%é bodi es and

anti-integrin ‘agents, 'such as anti-int I'n anti bodi es 2005 WO
02/ 053596 lPCT/CbJ@Oli#!EgL@!!@ﬂ"GB b legigabsamipée wét Hoay-16F- r@é’é“bPHé ofthei -1 GF- 1 R°

anti bodi es ma‘me.ﬁtl@g db@et ?Elﬁ%‘bmldqgmway'bgu@ to BhRIGIBIE 8 dRRMML €GE-N Vvitro or

in vivo. The antl odies may be used in a conventional
i munoassay, . ilRdi mgbw@gwah qamm Inlonmm%adimt thgpntitlGEAR agtibody j& diegtlys, 5

tissue i munohjsi, go étﬁ%%&gm%l%i%ét fif d}oﬂk%&%ﬂnrﬁeﬂﬁﬂ%‘&% %F-@k&ﬁibb@p(GETl e om

anti -1 G- 1R anti Ies o e I nvention may be used to detect
humans. In and'trh@ntlbOQthmImQNd and hscepdiantibodiz o pthermqlesylsithal capdijndtie used to

det ect | Gps | R ghi 962k dnipby ds Rl "RE £ vefl WFdwiRd ofY DVKRI MGUsR, fofd1esus
nonkeys, c i npanzees and ap es he invention provides a nethod for

det ecti ng ant |an|ﬂ@3ylﬂhbt’f¢nﬁlablséb19@ spedifieallirpind theppechfinospraiesigd elassoddei ng a
bi ol ogi cal ffglt%n‘é)dofd? ﬁtﬁe?‘ﬂﬁﬂle, ke JnR-I@?IIRQQﬁ'%d?is 4 Kiffnan 150 @KERivQN and

detecting the bound anti body bound to anti-I| G- to detect.the IGF- IR in
the bi ol ogi calseepadasy entibpdy macbeanspiithwein-IeG: (¥hermalecplerthetean bind iy | s

directly | abea!nﬁ’godWsHl%Lﬁe dains&tiRiiator, Pﬁb@!m AlafRd pRAINE! boBOHidheRd , t he
|

anti -1 G-I R ant first antib X i s unI abel ed and a second
anti body @P otah@iabmpr@mcea"m@s ff?&hP‘EﬁcﬁG ¢piga

Suitable Iabels 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 p-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'*’1, '*'1,

S 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



15 anti-1 G~ 1R antibody is labeled. As is well known to one of skill in the
art, a second antibody is chosen that is able to specifi g% .%/,ﬁbnd t he
specific species and class of the first antibody. For eX L1 the
anti-1 G- 1 Rygoissaedy is a human 1gG then the secondar yPEHOBYAE may be an
anti-human-1gG O her nol ecul es that @an bind to antibodies include,

Wi thout Iimtation, Protein A and Protein G both of which are 20 avail abl e

commer ci al |y, & faplebiRim&i Al %xﬂ%@l@& G- Idﬁom aSubddgblh%.J abs| mef or the
anti body or secondary have been discl osed g qgg ncluge vari ous
éﬂdﬁ g dati-

enzymes, pr ost%?&‘@algﬁf%@e I3beled Feks BeHndands RULBLAE material s,

magneti c agemc%g@[h@d LRAGhOARSunVE mrwmnah:@smmwﬁao e uﬁldbdléﬂtﬂn&bcﬁllyzy nes
i ncl ude horsera per oxi dase, al kal i ne phos, 3 gal act osi dase,

phat as
or acetyl chol |lhéﬁffé’r"éféel'h%‘){%ﬁ?ﬁ!@éG%‘p{g‘l}P’t'%ib‘P%‘“B ﬁ\ét"i"er P’oup conpl exes

I ncl ude st septayididiie %Iamomdf RN 16EDR Qlahdbird Bouad R (RS2t IGEURT abl e
fluorescent materials include unbelliferone, fluorescein, fluorescein

i sot hi ocyanat eantibedyodami ne, di chl orotri azi nyl am ne fl uorescein, dansyl

chloride or phycoerythrpfs mdfuse ¥ aRbLD2RhysAisc 1668 S@T a wwiberdfal i ncl udes
| um nol ; an exanple of a magnetic agent 30 includes gado I|n

nd
exanpl es of suluRAstse I enti cowedimew. ‘hﬁ%"é‘rlﬁgrmlaﬁ'étl’%tféf‘% e usg ‘ec's“@% or 3H In

an al ternati Vem@ﬁ’@aﬂlxmtwlt&r%lalﬁra&&dbﬁ\b@ér&&yaﬁle rfii- I@FtIRthgidmahaysanpl e by
a conpetition immunoassay ut| lizing eindar ds | abeled with a WO

02/ 053596 186 -bemised tofetomrine th P@T?lﬂé‘é”ff’ﬁ@iﬂlﬁp BOPAHOHES ubst ance and an

unl abel ed ant i gtdshodpfordiat éddTUGF-IR, And/bd the ﬂﬁcﬁlﬂVoflGh&R obtl’ﬁlcelgswﬁd:e ganpl e, the
| abel ed | G-- LR standards and. the anti-| G-I h‘g \ébare %[bl ned and the
amount of | abetramentel thegeds Witk wrgueompaunds %mﬁ[ PRE I%HS"SH’[S’: ody is

det er m ned. Th@nRPRAHsthaPhay Sdustdio bftivhta@r ihidlt OGF-CRAl Ingkisethod, oné nver sel y 5
proportional to the anmount of beled 1 G--IR sta

anti-IGF-IR aﬁaﬂwb@éye"s@féea??ﬁy"fgééesft%@PPWH&%E&@?‘H&“@I‘@é%‘%iﬁ)above for a

number of 15purm%§ss leh'ﬁn@él&deﬂbﬁddlﬁ%ﬂfophdsbl&)rﬁﬁttdmdtGIEehBasafttthbochlles may be
used to detect IRiIin_ cells cel referred enbodi nent,

the anti - | GF- | % hsed %S&F%%HCWEWPE‘U&B@“L@QH%ELf%éstr@eraﬁ‘frﬁdelpf%eanI evel of
tyrosine phos pmﬁ%b@sumsmwdmvm as wémmmpwlmwm ks m@ELASAR,  and/ or
t he anount of |G- 1R on cell surface a eq etotolfl 8 cells
with various cBsdetadevel elﬂpg r?résttﬂgﬁlmé%fﬂreﬁ’é gﬁarfb %‘?‘a‘ SRS %S that may
be used to act jeyAtEm@kurtdWibidgiche bfthe infhunbadsdyhtScdtet hoge. one
20 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
25 includes the steps of labeling the cell 'surface, proteins with a detectable label, such as
biotin or ‘%I, 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
30  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.



sanple of cells is treated with a test conpound for a period of time while
another 15 sanple is left untreated. If tyrosine autophosphorylation is to
be nmeasured, the cells are |ysed and tyrosi ne phosphoryl=%i067 286t he

| GF- I R i s nmpapesieskeslSi Ng an i nmunoassay descri bed above peresigascri bed in
Example 111, which uses an ELISA. If éthe total level of IG~I1Ris to be
neasured, the cells are |lysed and the total 1G--IR level is neasured using

one of the immunoassays mlemr-td‘mdz ﬁm&ﬁes&%e%@ﬁ%ﬁiﬁﬂso'massay for
determning | G--1R tyrosine ation or for reasuring total 1G--I1R

levels is an EEF‘SN“&‘“W%Q‘%?H%EYI&'“aI"fsue@frw(]ellslﬁ‘én‘teélfllo%mflﬁé@ Inavel of

IG=-IRis to b re@l@&%%lm&{?Qh&@sﬁeﬁs @Bﬁea@é&uskt}’es?xgam% rbfdfed C€l | surface
| evel s of 1G-I|R are nmeasured using one of the inmunoassays descri bed

above. A pref eFPBefimentaiirtissucdy a fugmor gea @pmmer@fclelmprefmdm@oﬂmw of
| G=- 1R 25 iqcl %%tﬂoh%tﬁ%% a%fopgyath&!eéﬂge)&ngd £6h b pSt¥al. 2R 1isRl %‘Fﬁ@s@ with a

det ect abl e | abel, such biotin or 1, T munoprecipltati ng | G- LR
W th an anti . ctbomsetipp P%M“@ﬁiiaxqﬂlé‘ﬁtm@é%éeb|1G|§r frocls ol Fusihce @els R

Anot her pref er amptmoaﬁéﬁﬁxmwﬁhogﬁoﬁwoﬂbm;bﬁﬁeor besgalakienmely | 5 | R

e.g., cell surface levels, is usi ng i nunobi st ochem stry. ds such
as ELISA, R A, thagsthedsdisussed a'mﬁfuﬂmw@wcqq@h? usedl {p, degemnine dfigtamer 30 | abel i ng

of integral nemﬁ@,&@[@pm@dar}ﬁg@@ghl nmunopr eci pitation are well known in
the art. See, e.g., Har|ow and Lane, supra. In addition, the inmunoassays

my be sciled up for hiBhabeKs-BeseHhsddiagrasiemetiod 640 beperdrto deferming a | ar ge

nunber of COMPAHAKL a tdnfr e@rb@ higQbve WA ITGR IO WHidHHh ) ﬂe'tﬁ’d]cé?lfve hdmé R WO
02/ 053596 67 - 5 OCT 2005, PCT/US01/51113 The anti-IGF-1R anti bodi es of the

i nventi on may YMObWikreiperdwelbto trameptiyiHaniieF1IR patitedys Theatagnpstion a ti ssue

or in cells deﬂhbtﬁ@cﬂmﬁfﬂfﬂﬁeh@edtb%&b&%mé xoheaqermmoeisrﬂ%@nﬁﬂmdhmE ifithe tissue
Is a diseased tissue 1}1" glore preferred. enbodiment, the tissue is a
bighlselsp

tumor or a bi oF§FSER GF-13y exrhepign.df i mepsessesdon leyels of IGFelRaet hod, a

tissue or 13 bi Pfthyr, thealagRdstié ﬁzema@m?esisdweqm&oma%ﬁﬂé whelh® tledeRShtGvi@r bi opsy
I's then used in %FI nmunoassay, t o determ ne i |GF-IR levels, cell

surface | evel satigiiFilRentigedy (seg below)ss %“9‘%%f%‘?@'ﬁ’rﬁ%ﬁﬁﬁﬂPyFTdPY‘éﬁPfé@H GF-1R or
| ocal i zati on OfR dn@or foRxfr¥ss 16w 18tk BP@&SQE%&U&%@%O%@ME anIhﬁxs eRifod can be

used to determ n(g if a tunpr expresses IG--1R at a hi | evel . 10 The
above- descr i betfedioggiiBrips whethar fisdregtaintie susesssfub dn gene rﬁ"f‘l‘?éh°dv¥}het her a tunor

expresses hig mekeemmb whetherlafdand-KGF- WA B odiBdeclscd i}ﬂdsﬁm@%b%ﬁh& Riiod he tunor
will res pQZIad V‘t%'mlpngcg tt;[ersteé‘:%g o n%asygntg meéievca olJ t)gr;sdxcR ph%rs];g}:orylatlon in zt] gelldc:r agnostic
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 phosphorylatioh 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. In a 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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below) is causing a tunor to express kopwer levels of IG- IR and/or to
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hi gh enough | eyal s .0f thidePfrom beft b dRmBE whbtBerGRSRsfeQF

i ndi vi dual s wi pﬁﬁed}%d fﬁgbsw%(g)t éc?porroosl??eswgr di abetes. A %Il ng);l s that
level s of | GF- irRerest emQSwéGF-@fatheRtham gubfegiing thepatien) \Lim3ging awlysion 4 r eat nent
Wi th activati “gi @e‘i EexlnFtS: Fﬂﬁﬁ'gdngq@Fﬁﬁ’annﬂo@:ﬁ mafbe l%eIIE@rwﬁthlE@&@M@' c agents

for increasing s or activity. 30 The antibodi es of the present
i nventi on Hay agesbthpicanbeinaged ipapationh For ggpley e eptbediemayirdabsleg 38 t hat

express | G- 'Racm%s}a érﬁfsaem%a@dmmammbeJsmfoamyanmg?s bﬂm efxodi es can

be used | ocalize R-'expressing tunors. The a vant %}n
anti - | GF- | R antotingliagentshch 4@ 89¢®§é‘ﬁ‘t°hFlﬁR9e‘H1‘?*bW"P§“5Fﬁ é’f/c Il not
generate an - 5l 3003 QAR AR FTHAISA ARG dGhes, BinIasTRacIr esponse

upon adm ni stration e net ho npris nj sterlng an

anti-1GF-IR anﬁﬂ%@ﬂymb‘?d"&efﬁﬁh"rW&é@ﬁtq{@ﬁfbsc’éb}‘(ﬂb‘&"c“ aBﬂe‘{"r’i‘@r“@lm” imged  pati ent

in need of d§UCB %dxﬂhﬁ&ﬂ ?5k&ortd%ﬁbd%?qrﬁh@ln%chl@%atﬁ@et@o’ﬂiﬂlﬂﬁﬁ tHabcanagi ng
anal ysi s et erm ne the Tocation of the |G-1R-expressing tissues. |maging

analysis .is we bindsha@atidGFIR apthedyredi cal art, and includes, without
limtation, x-ray analysis, nmagnetic resonance imging (I\/RI) or conputed
t onogr aphy ( CEXherh uaameh@asarmedl ment of the nethod, a biopsy is obtained

om e patent ¥o, Gt Sk, ity Wk T s LY B>
preferred enbodGrEr hcuvitpey adrhinistefthe dnRneHIGFR dmteb_gd)may'l phtéent mbeddéhbmft h a
ant | body. 8y be bt Sens O e ptial oifloe Gl ek By BT E, 1 IF
be used for x- Ip&y’eraﬂahtjasdlmpntahc mtxnlﬁ‘gr{atant:body (ﬁ(ﬁrhumtcma‘gah?r hugyaipedas a
gadol i ni um Chel body V\ﬁl a%chgr%rr]efprredlé%%ngng{t, thﬁGFQﬁl iuman and the patlent isa
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
25  anon-human mammal expressing an IGF-IR lwith which the antibody cross-reacts
(i.e. a primate, or a cynomologous or rhesus monkey) for veterinary purposes or as an
animal mode! 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 actwny is
30  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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tunor or may be9.3 of6N-1s&l codpiisdidlicav thalh, aghtahduymhﬁgm bildingregion e preferred
enbodi ment, an anti-IG--I1R antibody may be adm nistered to a patient who
has an IGF | tRer 8‘3(‘pre55| ng tunmor that is cancerous. In an even nore
preferr ed 20nbodi ment,  In another preferred embodiment, an anti-IGF-IR antibody may be

administered to a patient who expresses inappropriately high levels of IGF-I. 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

25 embodiment, the method causes the cancer to'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.

30  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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esophagus, cancer o intestine, cancer of the endocrine system
(e.g., cancer vgeklyrance e¥enoivg, Wee]ﬁfa?‘a‘f?HWX)P&"‘@W“&?!?‘@%‘I‘W@P%W&Q““ ¥8Wconmas of

soft ti ssues, pRmBhthOindlonee éir@@tsmrﬁomﬁ‘saﬂ%nb Pda@%eﬂﬁﬁhﬁtcreﬂrvﬁ%at e cancer,
chronic or acute |eukema, solid tunors of hocytic

| ynphonas, carfealymesosal fhucest, anjpassal. inhaletls, “BTa"i"r?és R‘i‘ktﬂl‘lté%”lﬁ% ‘WIP@P%P“"( e,

renal cell Carﬁ%}eﬂemunt%fn%rBpféﬁlcﬁfroﬁtgel'}fe%ﬂﬁﬂod?ﬁ{ayb§ldmnﬁ%tefé@@ﬂ] sReNs Of the
central 10 nervous system (e.g., spinal axis tunors,

| mar
brain stedf gl ibwams fopthesite of %W%d@wﬁé@ﬁy mﬁbfélsahf pdgiipistenedy pe
adm ni stered QRfEhuok vilR bRy, Théit¥odySmay 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 prophylactically 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-1 because these patients have been shown to have a higher risk

of developing common cancers. See Rosen et al., supra.
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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 arg 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. Alternatively, 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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continuously vj 1 R gﬁgh I 1.0 st ered

via an 10 oral‘{agcﬁg%ggﬂsgl:l PH%EegggFiﬁbol‘ﬁn rdggi%ﬁ?laisﬁn’ﬁg‘?@é?tg;ﬂ X’ltﬁ’?rrlg'\c}g}ﬁgus,

subcut ane@Qs, Heptideaninteonalized aftenzhe antir iFaIR antibpdy dindatertholGR-Boingbd route. The

comnbi nati on t@g{@oggf{ﬁgyunpoqopﬁ;ngicgg.er ed at a site distant fromthe site of
er

the tunor. The conbination t apy generally will be
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, ina

25  preferred embodiment, the invention provides a method of inducing apoptosis by
administering a therapeutically effective amount of an anti-IGF-IR antibody io 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-I 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



adm nistered for as long as the tunor is present provided that the anti body
causes the tunor or cancer to stop growing or to decrease -in weight or
volume. 15 In a still further enbodinent, the anti-| G-I R-antyclyopeg i s

| abel ed withya,5adiol abel, an i mmunot oxi n or a toxi n, or_is a fusion
protein conprising a toxic peptide. The anti-1G-IR ant i BoHySYs1L13

anti-1 G- 1R antibody fusion protein directs the radiolabel, immnotoxin,
toxin or toxi Cdéjaﬁﬁ ide to the IGF | R-expressing tunor or cancer cell. In a
preferred enbo ica} yfate causqd OF exsegrbate lexelsrof IG5k ani/asiGF0R level2 0
peptide is int ecb’rﬂdthh@ﬁd') BipreRfred dhtboditehe, lh@ﬁoﬁﬁnému's pﬂﬁj&foé%aﬁ"gﬁei o the IG-IR
on the surface of t!{l tunpr or cancer cell I n anot her™ aspec t he

anti-1 GE- I R ant GG NeRig s, osqnasis. piheroseleresis sneah mysclaresienssiapbipoadsi s of

specific cells vesseh opthp;ﬁdsﬁnatel?n1&GG’QCJl%‘?cﬁ@ératldn”sucﬁr?srlb{atE 8554 LN del I's
In a

t ar get ed fogrbapo%gﬁ ﬁfr(f cancer ous of tunor ce

preferred efbod? ‘Eat‘°‘f 13bRlgS SEneeAll )b?féhﬂedeslnémmﬁhf@&n@l embmﬂumnnghaapopt osi s
by admi ni st er iang- IGF-IIh@ﬁtfﬂ&@Jdilbﬁﬁhé Mrofreds@$ tHe WEnARRHL aglt %ca%}stc GF-IR
antibody to a n need thereof. In a pref ferre odr ment’,” t he

atie
antibody is sel'g%f%rapefrre%?ﬁ‘b"f‘“l%‘ the antiJGF4R antibedy Sops ar reversesdateagt in or 6. 1.
1, or conpri segpan, themnyansérdisipathblogidhl safedi N or  anti gen-bi ndi ng regi on
t hereof. 30 In anot her 43P pect, the anti-1G-1R antibody nay be used to
treat noncancerous stat gé"qt*ﬁ"MF‘EH*’h'in@wtl%nrewée@fmqthgd-qfa@mmismnngﬁF | R have

been associl@t edcnmmgnmhswmraﬁtmay:fcmﬁn&h ﬂi&e@fheﬂbﬁ%&&cd&dl fggbodi ment,,
the nmethod conprises th dm nistering an anti -1 éntlbodyto

ep of a
a patient who F'i‘°“"a%\"%ﬂ5‘H§%f‘H8é aceutical SOmpogins IS yminsted Sroptipe Ty 19801/ 51113

73 pat hol ogi caIthcsdoﬁtneanmmusmdfféﬁtlvemaﬁ@éab@mﬁmb&txhtyghnLﬁl\SF‘e'p?clefredl GF-1 and/or
| G-I R | evel s erred enbodi nent, the noncancer ous

pat hol ogi cal Q@ % rpgnt th%%gﬁaéﬂéf’?}ﬁ’r&'@éﬂf f°s’ﬁi‘°"6§@mahI§3Fsm atitigh dscl er osi s,

snmoot h nuscl e mmeepmﬁansdaﬁbdalhmd the\/daﬁs‘iaﬁhgimﬁﬂbodm&me(l%lr@sfté?e bGrovascul ar
prollferatbon t hat, f ound as @?5 conplication of diabetes,

especi al |y of Ph gm‘i’}é"shaf pmall stalyre, nsyrap Wéﬂecéﬁ?ffdﬂmﬁ‘ﬁ“r\?maﬁtsl‘?é“tmomswa: | R

anti body sl omshtdmethprrmgbmmbdmm meaaamraauﬁodpﬁweé ShifiReredWthe: 1IN @
nore preferred_ enbod °n§€ anti-1 G- 1R antjbody stops or reverses, at
0

least in part °"°tcﬁén°ﬁ eéﬁ%@fso‘ﬂ%‘ IRCrsapRACH grolifaration reyentjagoptedi rdcraaspect , t he
i nvention provIGeR atinigyt. (Buch fittosdiglude gtodvih RGtoRRuchkd IGEY, iaH@bs ﬁglogﬁgl -1G-1R

anti body to a e_embodi ment, the activati ng
anti body or phgtfl?g?gﬁ a&wfxteifgﬂbg%talpaﬁerreg B‘SH’?‘WF'gttE?Mb?‘b"aS%ieﬁent in need
t her eof i m0an &omyri.3eérfcomprisesa havy el Bt chddod i@ bindidgyportiod @ nore

preferred 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 invivo 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 viveo using a virus known
to infect the cell type of interest. Typical veclors used for gene therapy include

liposomes, plasmids, or viral vectors, such as retroviruses, adenoviruses and adeno-



enbodi nment,” the activating antibody is able to restore normal 1G~-1R
activity. In another preferred enbodi nent, the activating antibody may be
adm nistered to a 15 patient who has snall stature, neurop tfl’ﬁ/ Whdecr ease
in nmuscl e NQgseRk3seSt eoporosis. I n another preferred enmaivusensiiid he
activating anti body may be adm nistergd with one or nore other factors
that increase cell proliferation, prevent apoptosis or increase IG-rR
activity. suc hasts@&aéar»%mseac hmdﬁneewehhéﬁ%%&e&%b Bseld o@Fmtbodﬁnd/ or

anal ogues of IG-1 that activate IG-—-1R 1In a preferred enbodi ment, the
antibody is setxpeassion may bq@mlt@reg'pyykntgra sewpig fiogeihe leardpaliene prd using| | ght
chain or anti gﬁ@ |RH&96£§& RAGWA ﬁmhe %B%&Euss Rinherapy The nucleic acid
nol ecul es of t NSt ant i nvention ma n| stered to a patient in
need thereof via gene tlrempgszrremoﬂmawmwhﬁepmsth@rcmnsqﬁthn VO or ex
vivo. 1n a.prefgl of AR B drrecfGhiBluft ol Moy R SRiAAGRANNG DOt a
heavy chaln and areamnlstere to a patient. In a nore
preferred enbmpdmmthe healw Chﬂlnzvréhtané!ﬁlﬁblndm&amlwh%ﬁ@ of heihumat er ed such
that they are stblVor phiHof HeftoPthalclrlihd et SURSAMRIRLI Brfolis; because
these cells are spec iZe produci'ng antibodies. In a preferred
enbodi ment, pr eokadinusnt, thecgsn¢ @eramem@them@meﬁ@dhwepsef JdpTiigteds 88X vi vo and
re-transpl ant ef’f écmeoarr?ou ?Jf*aﬁ’i%‘ale@ nﬁ'ﬁ&ga&é‘ﬁxﬁﬁ:wlc ercBdiRg @k Mgkt ch@ABOEE ment ,
precursor B ce s or er cell's are infected in vivo using a virus known
to infect the wugen-bnygeg partiomthereefof the-hyuppeantibodiear pegiop gherpof yid gene ther apy
i nclude i pos s n%tlh@ﬁﬁ'@ﬂéamd)ﬁwl\éét{l@lIn‘é%fb?@ﬁt@fcrr@d»‘ﬁ&h@@ tHeQleRWérh

adenovi ruses and a WO 02/ 053596 PCT/ USO1/5111 74
associ at ed vi.r eed confprises theftaps of ahniwisterngranieffeqsivg ampnt 5anFqjged | evel s of
antibody expr gashOflid el éﬁ@ﬁlﬁgqﬁ@ﬁ’eabycﬁaﬂ@r% aﬂtlﬁm cffﬁoﬁmntﬂﬁ@co?r eated

patient and usin I nmunoassay known in the art and scussed herein.
In a p_referredO@gﬁmaﬁéﬁﬁbOdVH@Wéh‘t’ﬁg%iﬂ sfEctisamostef peisQletehe 5 steps
of admi ni Ster' MIMC r{xﬁgéu'lcve?xcmqﬂéh@fl ctiabh dr3d AatiSsh-tindinepdetichQhdledt0| ecul e

encodi ng the heavy c a| n or the anti gen bi ndi ng porti (i)n thereof of the
human  ant i bodyf the huwsnantihedy prpastimm thesep! é&dp?xesféili*ag'hﬁ Rislsigpaidmelecylesy

mol ecul e. | n appt haL theﬁgméx'haaeﬂsy alH&nﬂ)ﬁ@h& h@;{@mmmmg RARREAEES the
steps of admnistering a fective anmunt an isola ﬁ%ed nucleic acid

nol ecul e encodfasgereget, ISPQj"rﬁs t”d‘ﬁ'afaﬁ‘%‘rfe“b ﬁ@Um"éWF'g@hCBu 7ty portion thereof

of the human anti body Oin&@&tma@ﬂnshh@ehﬁ&fmmbe&&ﬂh&&&bmtﬁehalow@ eic acid
nol ecule. In a nore preferred nethod, the_gene theéﬁ‘g) nmet conprl ses
the steps ¥f amleg@rersﬁtrfgmamewrcé@’flv%ﬂef%amww° %‘r%‘g

not to be construed as limiting the scope of the invention in any manner.

EXAMPLE I: Generation of Hybridomas Producing Anti-IGF-IR Antibod

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 the extracellular domain 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




nucl ei ¢ acid nol ecul e encodi ng the heavy chain or the antigen-binding
portion thereof of the human anti body or portion thereof and an effective
amount of an isolated 15 nucleic acid nol ecul e encodi ng t15%0CT #88 chain or
t he antigen-bi nding portion thereof of the human antibo ion

t her eof and“@&%@@@%ing the nucleic acid ol ecules. The ggﬁgg?ﬁgﬁgpy net hod
may al so conprise the step of adm nistering another anti- cancer agent,
such as taxol, tapoxifen, 5-FU, adriamycin or CP-358,774. In order that

5 ; ,
this inventi on"9fgymbogtssdom immyaiced Bish Wefefisef St 806 105 SCTHOKIYHIBs are set
forth. These emaRpl-Ags.85%cellBhe MArVRESRSjebikd id HAB bdlatibom peligusignd are not to

be construed as limting the sco of the inventi i n ner. EXAVMPLE
| © Generation ‘éﬂsCWﬁﬁ(ﬁf’(ﬁgﬁﬁ’é WFWES’FH’@W?’”?’@#'&R%ﬁbgd%‘“e ﬂﬂti bodi es of
the invention yk8omis@NAERsling IGF-ECEREfic RitflanAZ S Sflibadicsabert RtdvewE;

| mruni zati on and hybri dona genﬁratio? 5ught to te& ?eﬁé ggd XENOM CE TM
were i mmunidzedSevempybsidemasnsiiuging rogaclongl anpibadies spaqicArJCFARSe th ei t her | he
extracel | ul ar gaRl forFirtheP34i and were dRignbRd AL d 05 €3 RUSS) 3.10/4.921 h
3T3-1G—-I1R or 300.19-1G--1R cells, 30 which are two transfected cell |ines

that express hthdah23&LIR on their plasma nenbranes (10 x 106

cells/ ﬂose/ rrEuse)- ghi SHS’ISHigm\A@ZiEZ.EQQQIZ?EIli.B,\GEI.t,G.Qszéatﬁm.lﬂiBrr&se gverfa tlhree
to ei ght week period, Four days befaqre Si on, ' eceived a fina
injection of t#@ouked inffenfmgncsp Tél?ﬁéﬁ?f"‘oé°lﬁ|‘?ﬁl?&r“\&€§1' Hb?cq?ﬁ}’\ﬂlﬁ?.“y Spl een and

| ymph -5 Q@T 2868evadOMards6Hs 308 60 RO-D20450d Dedehibdr 72 2000deit thierfliowiges from

i muni zed mce were fused with the non-secretory nyel oma P3-X63-Ag8. 653
cell line and f@Pet Bcted to HAT sel ection as previously described
(Galfre and M| stein, MethodgbHagwdol . 73D8pekiNo1981). A panel of

hybri domas all secreting | G )R specifi cngﬁrrg)/ g&K anti bodi es were
recovered. 5 Seven hybri dongs! %r oduci ng B 8 al anti bodies specific for
|G- 1R were selected for fuwi3eer study ap®AVeIsg designated 2.12.1, 2.13.2,
2.14.3, 3.1.1, 4.9.2, 4.17.3 gand 6.1.1. Eﬁfg#gg&n&s 2.12.1, 2.13.2, 2.14.3,
3.1.1, 4.9% and 4.17.3 wer&4feposited i meri can Type Cul ture

Col I ection (ATCC), 10801 University 10 Boefrawvaet, Minassas, VA 20110-2209,
on Decenber 12, 2000 with th4e950I | owi ng 9‘?R°z%5 nunbers: 15 20

4.17.3 PTA-2793

EXAMPLE II: Determination of Affinity Constants of Full
20 Human Anti-IGF-IR Monoclonal Antibodies by BlAcore

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.



Hybri domaDeposit No. 2.12. 1PTA-2792 2.13. 2PTA-2788 2. 14. 3PTA- 2790
3.1. 1PTA-2791 4.9. 2PTA-2789 4.17. 3PTA-2793 EXAMPLE |1: Determn nation of
Affinity Constants (K,,) of Fully Human Anti-1GF-1R Monod 8R5I 28t i bodi es

by Bl Acore \\%02 Ligrmed affinity measures of purified antichadogsii8y surface
pl asnon resonaficé usi ng the Bl Acore 3690 instrunent, follow ng the

manuf acturer's protocols. Protocol | 25 To performkinetic anal yses,
prot ei n- A was },m’zob” ized on the sensorchip surfaces of the Bl Acore. The
sensorchi p was AR Used to capture the anti- IGF-IR anti bodies of the

present invention. Diff Biiwnt: nowoementawereperfaimed tssentialiyt asaleatibed r dormai n of
| GF-1R were inLected on, the se i nd.t.h j. ndi | ssoci ation

Ki netics of th aglerﬁ{%glregé'i @ﬁtsea‘ggt% glgerg%ﬂ?ﬁ@bgd lf]&fag’—'qr\ghpglﬁfﬁqggl [ ei“ and the 30
extracel | ul ar ceomande. dfpliciend @ epidope naapaing.2 ddMoll Recagad:20821 ¢ (¥984).uat ed with
global fit Langmuir 1:1, using baseline drift nodels avail able on the

Bl Aeval uation software provided by Bl Acore. WO 02/053596 Protocol 2 76 - 5
OCT 2005 PCT/ US01/51113atds Ne%?%ﬂﬁé’d%ﬁﬁ'é%%%ﬁmPréseﬁ@P%W@Fe@senti ally as
described by ER@6di&d @MeShresdt invekdhecti on of antigen-antibody interactions
by surface plasnon resonance. Applications to epitope mapping." J. M.
Recog. 3: 208-214. 1,4R90). 5 Table | lists affinity nmeasurenments for
representative anti-1G--1R antibodi es of the present invention: Table |

Monocl onal Kd (M Kd ’!k’&odgﬁgéa?cd‘ Fl’éds(*wﬂcc! HProt qc[a!(Mf
Antibody Protocol 1 Protocol 2
2.12.1 7.37x 10"
2.13.2 3.5x107 1.53x 10~
2.14.3 6.41x 107"
311 1.15x 10
4.9.2 6.84x 10" 427x10™
4,173 1.3x10°
6.1.1 5.65x 10"

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  antibodies of this invention were able to block IGF-I-mediated activation of 1GF-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 pl 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



2.12.17.37 x 10" 2.13.23.5 x 10'1.53 x 10" 2.14.36.41 x 10" 3.1.11.15 x 10
4.9.26.84x10' 4. 27x10" 4.17.31.3 x 10 6.1.15.65 x 10 The kinetic al yses

i ndicates that the anti bodies prepared in 10 accordance wi% AC TH@afnvention
possess hi gfyoahhiRéd i €s and strong binding constants for pctivsogstiacel | ul ar
domain of 1G—-1R EXAMPLE II1: Antiboay-nedi ated | nhibition of

| GF-1-induced Phosuhorylation of IG--1R W perfornmed ELI SA experinents in

order to deterg,Rg, W86 Rx‘ﬁ'fute%Qﬁoorﬂ@nﬁﬁh’t@@dwgﬁllﬁﬁd ﬁamxspdnw@cm si7yere able
to block I G--1-nediated activati on of G--1 -nedi ated acti vati on of

| GF- I R was det@@tlé‘ﬁ IBymnwélvé%@@@%@e*ﬂmngabslépratcwentfay%gf ‘higg/ml

phosphoryl atio [ t | at es
Dy addi ng 100 TOSTEIO00s Bty anRgy Rl FRARE et erife P

Tri s- buf f er ed foafl- %m[wssyt)romtemew%lwe ten washed e plass fige Bmes with G- coat ed

96- wel | tes Y 1k t |

02/ 053596 ﬁ%gfﬁg&ﬁgéi (‘é“}‘ E”%ﬁﬁgp?“ti?aég’b?ﬁétﬁgﬁgéérg?'mﬁ%%ré%gﬂ ure. W
di | ut ed rabbi tpqperrtoxgﬁecﬂfesetplmwenotaHQWedlt@aflommiqdbﬁwd(tsawf Wsa®.uz) in

bl ocki ng buffer to a concentration of 5 g/m and added 100 | diluted.

antibody to eaph %J,gnof\gﬁmyegm»b@em dx stm &% W th shaking for 60-90
m nut es at room{J

wash buffer (TBS ingerloamw\ﬂg‘é?fl\/@@)lﬂ ?ﬁ%%ﬁ%&hé&eﬁ: vwbﬁf%gwbbpfgr

?Et 03;0 pape%roﬁxmwﬁéd& (Dpﬂmmgplgmm n}b&h@up’p@&meﬁleh onead.-glaanling (@28 prior to
e addition o repara | F- 1 R.e sing Cells
W pl aced WGF- 'F‘Q“%f)r g‘ﬁf}*’@é’ﬂ’@g‘ Vﬂieh&:gg ééb(?l%ga}f‘g?fgﬁfﬁ"ﬁnfm%pi’bﬂmﬁ $ g?owt h
%;jlm a) ( Dl\/gol\//l Ele g;{aptlg}ﬁgeé?)ssgmllm lﬁ)ﬂﬁxmpﬁﬁmgloh&dnclubhtbd lh;gla;cts ani 7@, 5p0cap 10

0 - eac, i Ci
penici | 1in and®veay¥ghtpalay thedslly tﬂa%g\/\&s de?j-gifg%}iedﬁﬁdbﬂ %%g' &i} SAitubat ed t he
plhat eSdat ?7C reﬁlﬁ@e@@&wﬂﬂl\wmnfr@h@rm Akdippertvelt. E6d thﬁlng oveedilugedfthe VW decant ed
the media F:)(r)nl]{’%g’ﬁinr?@“ &&g Hg‘mqﬁgné&qu ﬁicetqmes thg\éesxredl fo nal concen%ratlo erlOWt h media

per well.

15  growth media and added 25 pl 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 ul of

20 lysis buffer (50 mM HEPES, pH 7.4, 10 mM EDTA, 150 mM NaCl, 1.5 mM MgCl,,
1.6 mM NaVOy, 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 NaVQ,) to each well and mixed by pipetting up and

25  down. We transferred 100 ul of lysate from éach well to each well of the ELISA
capture plate prepared as described above and iﬁcubated 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 ul per well
pTYR-specific antibody (HRP-PY54) diluted in blocking buffer to a concentration of




potential anti-1G--I1R antibodies to five tinmes the desired final
concentration in 15 growh nedia and added 25 | per well. Al sanples were
performed in triplicate. W then incubated the plates at =% 0CT @MBone hour.
W stinul at el I's with 25 [1/well of 600 ng/n | GF-gerigapppaied in
grow h media) and 1 ncubate the plates7at roomtenperature for 10 m nutes.
We then decanted the nedia by inverting the plates and blotting gently

onto paper to . : . i 20 lysis
bt fer (50 v [ERERN o ER e NG AU R fof it eeRl S 1% 6%
NaVO4, 1% Tri t ¥fe thenwasheditbese pipiee fivd timespyithavash befkr andiigditedtcalpgpeb efveise use
with one EDTA-free prot I AL Dy t ] r iences] per
50 m) and shakin for%géﬁéﬁ%?ggh%?%%gﬁk?epn%ggg{}%ﬁg%géﬁﬁ(?g ?5?50 1

di l ution buffewelf ngMmHEiﬂ%,sutmmw sojution (Kirkdgadid & Perry) enddacshatimglwithand ni xed

by pipetti UR, A ﬂ? : faurd r each wel |
to each weW o%aﬁagaﬁfgﬁMégé@S?gﬁgﬁg%&? Ze%g%é Itczig ‘é,’gé@?éegég cgggcr)ve and

i ncubat ed wi t hdgyelepment s¢aatidnrhy afiding 100qu! pérowallof TMB stomsdeiop €Kinkegaaed &EL| SA
with Anti-tyrosing- [ 1es W r V. he.cell lysate
by inverting tﬁéerﬂg'l %22¥Q%§ﬁ£%T¥§Lfog&§f !gogﬂ; §(5°?“|1 beén%?rig trl#gengt’(‘/?";?Hw\/\/ash buf f er
and bl otted onsqygjsarnd guaatitated fyemepdereniet@00Dspar wel | pTYR-specific

anti body (HRP-PY54) dil yh8di.ng BLaek " : : ' of WO
02/ 053596 78 -5 OCT 2005  PCT Usb1%&@%“8%&%@%@%&% Ll 0 pl at es
wi th shakil¥g f&ith syens antibasdies of the iyantioanpbe rgsulis of this\akperimeent deawhscitet hese
plates five timesyiyiddnbaskhoRidl 56k . I detected
bi ndi ng of the HRFI‘-l \?52 antt_ioglod§/ lf/ﬂg%é?hgé@g% @d&f}aﬁ%\g#ﬂ%{éw}éﬁ

per oxi dase subKiF-Bas shormnby intieased redeptnrasacigedrasing phasghdrplelidsat i ng with 5
shaki ng as t hepg@bQiord Biesd oRad ' WMhér ] We stopped the
col or devel opnent r_eoz;éﬁ_éo_n ﬁly gﬁgﬁgﬁéﬁﬁ%g@#ﬁytB%?eﬂaal\éﬁd?éﬁ:?%e stop solution
(Ki rkegaard & antibodigs)of thijgsinysstien.shook t he plates for 10 seconds at room
tenperature to mx the_ solution and quantitated by neasurenent at OD450nm
Table 11 adnd Fi gur &2ledhow the results of this experinent perfornmed 10
with several antibodies of the invention. The results of this experinent

denonstrate the ability of {he mehddadl es Jof tdy S Tjnvention to bl ock
| G- 1 -nedi ated activation of | | GadtfBo@s shcmn(,_@;fn]b ndr eased
receptor-associ ated tyrosi nephosph et B thegrnore, these results
can be,used to quantify the fel ati'Ve potenqy 04' tzhe anti bodies of this
i nvention. 2132 0.0812

2.143 0.325

4.9.2 0.0324

EXAMPLE IV: Antibody-mediated Blocking of IGF-IV/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 pl 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 pl
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



15 Table 11 Monoclonal 1C50 Antibody(.tg/m) 2.12.10.172 2.13.20.0812
2.14.30. 325 4.9.20.0324 EXAMPLE |V: Anti body-nedi ated Bl OCkI ng?

| G- 1/1G--rR Binding W performed ELISA experinents to ATt 0% t he
ability of M}q, %Ed coodi es of the invention to inhibit | GFC'i‘/Ubdm@'h!’slg to
IGF-IRin a f ased assay. W plated |G-1R-transfected NIH 3T3 cells
(5x104/ ) |n 100 | of DVEM h| gh 20 glucose nedia supplenmented with

Codett am e OBSR alP4 ey e BB RARKIN £ SR AN P BOall aifR Ol O]
geneticin, penrCillin avs el T ttomp W t hen
i ncubat ed t he pdnaetmucatanaidded59/¢1tr@2wgblIeAlmsagrmlestwreanerfomQ§iep Irspllcate; attach. W
medi & per el | M ocaByod BFbEFa T R ARASENAR e F IR ATR O vent
hi gh 25 gl ucosmnmﬂammfpmbdmbmtaadymednha:ldaglﬂediﬂmlma wed 0t recpdette. i Asoect | vat ed
FBS, 200 g/ - 5 500
gg/ m each of ﬁogﬁéﬁr l?aﬁ‘ggr%u ﬁ\o ‘?Vﬁ‘§a‘§%a£q+r‘é°léj‘?§% lst%%H%l Cgﬁﬁfﬁ&ﬁgg:a ?ed final
concentration wi)chg&ﬁldé’d: inubAted mmlamlfdr IOﬁduhutesanb’P@sdemm@ themédabred i n
triplicate. en incubate 376 f ] di | uted
(R TG { oPaRE g ARP Rees e el el bRl O )
pg(rj \(/jvel I I Sf t hthe pélatbe addisg 0 ul 5. 10ON2OH] 0. f%SDBac&gmbugmemMS@d'tva ty, we
added co | G-- | oafl c ed the
pl ates for 10 rrrrllmrll1 £ 8oy ?eglfeg&pegg% h%“r ’ﬁ%gﬁ%é‘?ga@ésqkféét(ﬁ"r‘i‘g e%%l y onto
paper towel0s azrd;ledrvhiihéd)ptl%asesumtrmxamisragd thesdgnl oneWelasrMicyosBeia t he cel I's by
addi ng 50 | gbf ;\laO—| 0. 1% SDS and shaking the plates for five mnutes
at roomtenperature. W then transferred the sanples to a scintillation
||c\)/llate 10 added 150 pl Tptlé Phand FigBrapkshaw theamablts efabis experigienfpatformed a Wal | ac
cro-Beta hi s
experi nent per %gé ﬁ“ed rg’qge'ﬁatwﬁ am%?lgﬂrﬁgg%ﬁ}t’%f'?@ gyﬁa%&?g{rﬁ%ggé ot %ahéd
i nvention. Thi thatemfperdievefithe d\emxnssneatﬁedly intibit binding ¢foll"BIGEfI ta ¢¥is i nvent i on

IspGe:CII Li calﬂ y 'M%&p}esslﬂ{g']ﬁiyi’ﬂﬂ. of [1251:]-1G~1 to cells 15 overexpressing

Table II1
Monoclonal Antibody ICso
2.12.1 0.45 pg/ml
2.13.2 0.18 pg/ml
492 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



Table 111 Mnocl onal Anti bodyl C50 2.12.10.45 g/m 2.13.20.18 g/m 4.9.20.1
p.g/ M EXAVMPLE V: Epitope Mappi ng Studi es Havi ng denonstrated that the
anti bodi es of the invention recognize |GFLR we performell 06pi e mappi ng

studies wt tal antibodies of the 20 invention. W Lpgmsadk fhese
experi ment SQBE’?’??%% arly on the 2.12. 4y 2.13.2, 2.14.3, and 4. 9.12

anti bodi es. W conducted Bl Acore conpetition studies to determ ne whether

h i bodi 65 of . thie i ; 4 phos . h

|G- 1 R ol ecul SESO A B RGr 28, PSRl BRI ATR (Phesbh ShuRiogft 12 PO 1"

Bl Acor e sensorthiigyeation26 ddssot bitrbeg gtbepse in Exanple 11. W bound a first

anti body of the 'nvent'erpte@or‘\ﬁh&i%&?%{?&?u’}tﬂ)éﬁ@U&gsi. 1,0 3undey ssaturating
ed the abiTity of su Y

condi tions. W then neasu a sequent 'secohdar
anti bodi es of andd.9.hWEaobserved thatchlPdeand 442 ¢ontphte fgntheyame sitdorGBT 2005 WO

02/ 053596 RCT/ . 8 b b rhi pdi t . Thig..t echni que
enabl ed us 5t o] %{?gé'eglﬁl%%#}aénn&ilgg%.e‘gﬁ%?tﬁe‘?ta ?’ntl geﬁ!%\?g%tliggérj]gf%hgf'ﬁtgrsgcr?t bi nd?ng
groups. W perdmlGFeR thdtae diffqoent fromibothveiachhotizan aidofoein dw size aund by 2.13.3. 2,

2.14.3, and 4, 9.2, observed that 2.13.2 and 4.9.2 conpete for the sane
site on the 5 extracellular domain of IGF-IR The other antibodies, 2.12.1

and 2.14.3, bind £@3isigovy otk FrdBeddiaty @ik AhilRlee0tmd LAGRALN each

other and fromthe si oun y 2. 13. . 9. 2. . Speci es

Crossreactivity of the WYrddd@detsmmkt tHefiBecles ¥RBrda0lvilyldf HedaiibodRes €t er m ne
t he species crossreacti vi t\ﬁfpof theﬁgnti hodies of. 10 the invention, we-

per f or med Qevethanventior W SREHPENGd SeYeid FRSMAIR MG EiBE imypyngpregigitation,

ant i body- medi adntibgilylth&dtdting BlocKing SHFGF-1iinflbeiaecepRE piisstoryMida RROFACSL i-on and
FACS analysis. To performimunoprecipitation experinents, we plated cells
in DVEM hi gh §2W8¥se nedi a suppl emented with L-glutamine (0.29 ng/m), 10%

heat 15 inactivated FBSr? ?ﬂﬁnﬁﬂﬁnﬂidﬁe@&'ﬂbneipeﬁmﬁﬁs)w&matecpmli;mi Ilin and
streptonycin t %, confl uenge in T25 sks, W t added 100 Al of an
ant i body” of ¢ HEVERGEiRt Birest eShamRieienin va Latuant OB Fgefoi? hebs: G hoo
BRL) at a jgonciaativaéd FBE, @hd 300g4g/mhl.each of geneticin, penicillin and streptomyein to 50%
' confluence in T25 flasks., We then added 100 pl 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/m! for 10 minutes at room temperature. We lysed the

20  cells in RIPA buffer (Harlow and Lane, supra) and immunoprecipitated IGF-IR with
2 ug of pan-specific SC-713 anti-IGF-IR antibody (Santa Cruz) plus protein A
agarose beads for 1 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 pl Laemmli buffer
.containing 5% BME.

25 The samples prepared as desérlibed above were then analyzed by
Western blot. We loaded 12 pl of each sample per lane on 4-10% gl_'adient 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% methano! 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.



W incubated the plates for 30 mnutes at 37C in an incubator and then
stinulated the cells with I1G--1 at 100 ng/m for 10 m nutes at room
tenperature. W lysed the 20 cells in R PA buffer (Harlow5a00Y 288e, supra)

and i mmno%:ylﬁ%%{mé%%t ed IG-IRwith 2 g of pan-specific &rddhdsami-1G-IR
anti body ( i uz) plus protein A gjagarose beads for 1 hour at 4C. W

pel leted the beads and wash three times with PBS/T (PBS + 0.1% Tween- 20)
and then boiled the beag&s B{e}’&ﬁgﬁove iﬂﬁﬁ“*ﬁ"‘*b S le nﬁv@@éﬁ% RMVE. 25 The

sanpl es prepared as des N anal yzed stern blot. w
| oaded 12 Al ofartiabkly2dap| 21h3H. 1|7éraedéﬁ 24eriL@% goradlvemty meB: Wegel s run

wth I X MES bu f@drt§ Nove il;éé lz%@he 1% o Her Ebl} %Yﬁ}lﬁ?nm’]r bnfﬁ{ﬁ or at 200V

for approxi mat trans erre 0 a nmenbrane in
NovexT" transéaamekgmixfeepxgwabmt olm@E-ﬂx&ttherl tresetdnebod@swemagmto bind | COM or for

1-1.5 hours at 25 . n | etely and
bl ocked at %r ooﬁégz %Mﬁ?#gﬁeﬁ%ow Jf‘ \Q??)rn} QSBJEE {m‘r 8%9 |rﬁ’(¥amplﬁgp
cont ai ni ng Sup&asxblt}aokanémaieemdmh isGhrewi voarld nemk3y. ’Rbésea:dd@menhendll@ thaR bI otti ng

ant i body SC713,( Sant ect immnoprecipitated IG-IR - 5 OCT
3005 b 03 0ot Sabplrrebk e g) i experiment was perforned with

antibodies of the invention, particularly 2.12.1, 2.13.2, 4.17.3 and
4.9.2, on cel Iéntfbpé&rmedlvedﬂle@k}ﬂgo’f animals. W found that antibodies
2.12.1, 2.13. 2AGHHIGE-R Bindieg i NonthamePHilgies human, but not  canine; gui nea

pi g, r abbi fo or 1 G- LR EYIWAE our SRESRicA AL B@qmﬂﬁadwlﬁﬁh@hb@mﬁ@ bind 5 COST
and Rhesus 1G--1R both derived fromold worl sb but l?r}gh GFIR
g aollity o hlofk IGE-

fromthe marmoseagnizgAGEAR framg %wd\mwkevsn%ﬂwcsteﬁnt i ndi cate

that the antipeH BSbifdif iRcaRldérieB @G thée olﬂﬂ&drl@%ﬁkéﬁd%tpﬂﬂﬂedﬁhmm ng of
|G-1/1G-1R Binding in n- human Primates 10 FO':@;IP‘%%FOW Qbservati on

that the anti bBMEMhigh gluprse media supplsmentedwisly highutam tanactyaFdaor | d

nmonkeys, we al ggg Taﬁ§§&ﬂ4g?rh'lee'aéh &'lerleh&l)f ﬁeﬁic@lhﬁﬁlﬁ sﬂré&'_cm)lcfnh@e%eox’ﬁheﬁbeng in
cells derived fromthese old world m)nke S,

gl ucose neldi a @Jﬂélﬂéfiﬁéﬂi”édh%af‘#d@n&“ﬁ’?@h?fﬁ? iny Wh@é’ﬁ“cf?lﬁégqu\/%ﬁ“@%vEFBS and

500 .tg/m eac Qhn@aNaH sGhfate®BE E&ts With IGBD &t B0 MMl G0 infindted abRYmconf | uence
15 in T25 flasks. W then added, an ant| body, of  t i nventio nedi a

wi t hout anti bokﬁylpefa%“ﬁa ’\ﬂfﬁﬁi‘mm‘%hﬁ ﬁeiimﬁl‘:&lfsé‘&d f”l‘f@“’l?@‘ieflg“wdtr}ﬁl: -1 at 100
ng/m for 10 niufikp@Sspedific IR dnGHEAQSEY LY & dedtib&yabsid. Wi thed merformred | ysed t he

Cel 's and | mm{a‘v%?éﬁ%'loe Ial:[xa%}s?sgs ngc:r;blccllq above using HRP-PY54 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 ICsp for the observed inhibition was 0.02 pg/ml and 0.005 pg/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



w th pan-specific | G- 1R anti body SC713 as descri bed above. W then
performed Western blot analysis as described above using, @%Tvﬁ ant i body
to detect 20 phosphorylated tyrosine in the activated IGF bserved

that anti boq,loq,g,oq,fs%t his invention, in particular 2.13.2 aatuséy41:8 coul d
bl ock | G--1-i nduced phosphorylation oB21G--LR in both COS7 and Rhesus
cells. The IC50 for the observed inhibition was 0.02 gg/m and 0.005 p.g/m

for COST and BP(? %t?y A&H c)kgﬁlcnfﬁgﬁ’ ,»zxﬂhxhﬁ%%a%to?nmr&@édcm&

Cross-species A es 0 nventi on per%loyr med FACS
anal ysis to deff&H msms pell rurbien(Coyntejfusing EellQuasi so8wires Wefcalchlatei nvent i on f or

| GF- 1R from ot escri bed
above. W incu ﬁ% e%&df%ggﬁlgﬁob@ﬁﬁ#g#aé he plind %ﬁum{c%‘ﬂ“{gx 10 9 30 for 1
hour on ice w mbwdyc;pmsimgncbm@hcmmmgns wafmebsmdimmualedula:md -1GF-IR

ant i bodi es 5of hianREDLLASLi e oPLALRAAL ook || Pe

henncyan|n as "a negative contro

i ncubat ed the wairplled forfdgpleti@®f theraatitndy by miezsyring bihding eyt avangd efcelbnj ugat ed
RPE (phycoeryt&;]mlgr tiol¢ neasured -5 OCT 2005 WO 02/053596 82 PCT/ US01/51113
bi ndi ng by flow cytoneiry and anal yzed the histograns of fl uorescence
intensity (F12-H) ver sWs pedidrined thelaéoreniadtiomed PACTsiniysiCelt¢sQheshiliyoft ware. W

cal cul ated = bi e is(iGhk yfRhicRAGRIAMH, BAY ohd 29103 A TRAU i uor escence

intensity versus —ant y concentr at most EXEEI‘I ment ‘measur ed
bi ndi ng i rioculqymredomuhgﬁanvrqbserveé@mab’mnmébmﬁex (K efsmlsudml fpynlbrml ogous
tissue culture.fehlsestddeé controlled for depletion of the antibody by
measuri ng bi ndl ng over a range of cell concentrations. W perforned the

af orenenti oned FACS anal ygxmngt\e@tlgphq{e@itcjri[jowng%mamti bodi es of the
invention, particularly 2 to uman, rhesus and 10
c?/lnomol f)lgoiJs cells. V‘g wre:@e:rfat&xddmoaaﬁg‘exﬁsmhmesmxnﬂiymdéslsﬁeed@sov@uﬂ g/m for
a ce i ne t EXAVPLE VI e Downr e ion W
per formed bl oc aﬁ@ﬁﬁﬂ‘@r‘?%'\@gt’%‘gt II]F]%‘%? Igg(id@%&’% ‘%U&ﬁ’ﬁ Exanpl e
'V up to tise agiiiidonl pien{nuZﬁfﬂeréoa&eiuegdsoP/GﬁelWe/mentahalgzeamersampmyboi |l ed the
15 cells. in 401 eml i buffer, contain t hen anal yzed t he
sanpl es by V\e‘g‘TSE‘F?le%BtIaB?"’%ﬁﬁl‘k}%‘PE"d&?gﬁfe‘E??’B‘gﬁ@m}’é°9°ﬂ }E’j’ @’ and
probed the bl Goth piinisPecific IGF-IR antibody SC713 to quantify the levels of IGF-IR and HRP-

PY 54 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 _re'duced 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 induced
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).



both pan-specific | G--1R antibody SC713 to quantify the |levels of 1G-IR
and HRP- PY54 antibody to nonitor the |evels of phosphoryl 3t &ﬁ ;ﬁkOSI ne in
the activated IGF IR 20 25 As observed previously (Exanmpl

observed bl P) 839§ | G--1- induced phosphoryl ation of | @erhioffaldlzowi ng the
treatnment of cells with an antibody @ this invention (Figure 4). Further,
we observed that this bl ockage of I G- 1-induced phosphorylation was
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| GF-1 in the pAeseneld athfmar(nasmt)inbiesyitiod.2 mhef Matmgdmreparatlctﬁxmﬁl VI I I
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Briefly, we injeltoiccRda@Bind-GoatantifrahbitédGAR) ¢428d Platee(Plesce). 5 & ngybated the
subcut aneous| y?lkn‘é& & rﬁg’o%nﬁgﬁrc%ﬁl @ngg% QhafqﬂE/ EE{&heN&ﬁeM%@é& iy Of

Matrigel preparatio an antl of the
i nvention k0t rarpesrwxﬂb\na;hbu@fcrawcehenm@bcﬂ tumeehn(pﬂesehat had;ivpcromnmdesy 400 "‘mm®B)

tunors forrred { ni zed them
and determ ned t eEFEGo\ygﬁ J’%H‘{%E%Qﬁt@% 15@8{5??%& ?”ﬁt"@-@*‘@ l'e %% we dil uted
the SC-713 ani3-heldf tumpr BkierekWwithylysisibufter totadfinal ¥olyrad ofd@@mlemthaédeddms tof gg/m

and added 100 glep by Sﬁf&w&ﬁhh .0} egncﬁﬁﬁ&ltthi FheBCht %%ﬁheﬁﬁ%raturem't (GAR)

coated plate (Pierce) ates at roo erature for 1
hour with shakshakingfed 1t2Henrswadtherdwashed lb¢dﬂ@sﬁfthsx@thtwmbuﬁfnrt Wewash

buffer. t he [ scri bed
above and Somgg%\?gg(g@ e?hm?np g}) éﬁgtﬁ{aeran ?&r:ﬂth?%%bbgﬁﬁ%% '%%Pﬂ? 12.5
Al of tunor extoreaghtweland ircybated ampméqzmnemnae with shakipg far mﬂutﬁowegherand added

this to each W%Ihlzd e ﬁte?ﬁve"\ﬁﬁés_v\g&%a&bu\mr %p%@g{]eggtegl es at room

tenperature wit Tor hours an the plates five
times with V\as‘I*FVB‘GNdélPe PW’&G prabed with Pﬁ’d’c@éﬁiﬂ@dmﬂ-ﬁlﬂ ubyHthe EMBonigtomall| at ed

anti-1 G- 1R anfbQneypet Wel%‘él&bﬁ'& Bk B&klopment with the addition 100 1 0.9 M
20  H,SO,. We then quantitated the signal by shaking for 10 seconds and measuring

ODysonm. 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



to each well and incubated at roomtenperature with shaking for 30 m nutes.
We then washed the plates five tinmes with wash buffer and _devel oped the
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p[] ot elh n (Figure ?)hﬂmh m{m Qi(ij'o“lith\/ﬂmh?dgz | :m((gmf\zw/l@s deeaemﬁorgnhl G- IbR
phosphot yr osi ne (phosp ate I gur out w shingto be
bound 30 by any theory, QY% V@‘ﬁ%@ﬂﬁhgﬂ&ag“‘?ﬁd'*&ehlaF?Vﬁﬁt%b"l‘?ﬂldyr osi ne may

be due to the mezccrnaamcbnltaﬁalgsom. W@fndh&dﬂﬁrﬁbx@laﬂddséhb‘éﬂ\ﬂSbv@-fE:ﬁﬁaFFcr e?t WEPt
evels O

wth the antib or, may be,. .due tq.a conhi nati.on decr.eased

| G- I R protei aY &“QW&@{?S@SB%C‘#H“P%’%‘&F‘HE °'H}?8§';Pn6f LG 1348 | e | R
that is pr esentved'Uzﬂedtﬁe hilice ®lith AGingle, A0 mVdisé mnbyodylbg&ndpcm&xew 205 WO
02/ 053596 84 PCT/ USO]‘&51113 Se‘wg’. . | GF- .or‘ﬁk GF- | I é‘t hernore, this -
i nhi bi ti on' WhasY%EY F (Paasprsd fymior giasly Ygrniey ’P‘HBW eUEmETE BYHir e 6) .
These data deﬁmﬁrﬂfdﬁﬁirﬂ caloalated the veltime bigh S foddulaliength fl[/xexﬂm]’wmuﬁﬁga able to

target the |G- I ViVvo j.n mann nal pgous taq observed in
vitro. 5 ExavPlg ‘;é @’&8&41"& ?“b?‘tafoﬁ’%‘elcéi)%’osﬁ“ﬁéﬁm’éﬁ‘%%F Mrynors W
t est ed whet her nairkl produkts bfimdndnithd Gintss oid dittee biolvgRaltsy 1ems)0Cdnderf Uncti on to

i nhibit tunor EE ovvt!h qV‘é jpgg 4ced tunors as described above (Exanple VIII)

and when estab e tunors forned (i.e. 250 Mm®B, within 6-9
days), welstreated the mrhaevaérfbnae@tihnghﬂysxﬁvmmfmtmbmafm‘e ivdiitiopodly by

acr oob tuo i alsebre e Rt v ARG 1o e Sretied e SMRAEIGE ng 1 he

formula (I engtm bta.r{sw.:tdd NII-IBTch]ﬂShdl@ed uirmbhcmgmes't Rbparshe Fubbenteredn, et al .,
"Protocols for r.eenin ent n tural  produgts agai nst
ani mal tunors '@?ﬂ’éf‘tgqi?so' gﬁ%ﬂ adg fzr?gm Q?ﬁ'ﬁﬁ‘éefms@g%’% “fler. Rep.

3:1-104. 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: Relationshi of Antibody Levels to IGF-IR Downregulation

Tumors were induced in nude';nice 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 dcscrib.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-'IR 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.



15 When we perfornmed this analysis with an antibody of the invention, we
found that a single treatnent with anti body 2.13.2 al one inhibited the
growth of |G- IRtransfected NIH3T3 cell-induced tunors -(50§lrd%7, |eft
panel ). FurthsriRshe i N conbination studies with a singlgasgsiefs 7.5
nmg/ kg i ntravenously-supplied adrianyagsn, we observed that adm nistration
of a single dose of 2.13.2 enhanced the 20 effectiveness of adriamycin, a

known i nhi bi t or BXAMP'DDKI%@Whhnhxﬂ]h@n@@’mn@?lm%mgifs withUhIasY BDolindbd N an
anti body of the Invention, 7 days
versus treatnment with the anti y or a rlanyC|n alone (Figure 7, right

panel ). EXAMPLE X: Rel atTupitsdWéte iduddd in ehideQ 84ssrifie id Bamiph IROME@QW ation
Tunors were mdugled in nude mce as described in Exanpje VIII. The 25 mice

were then treatBl sipblhadsybeytageoys tumofsolapproximatelyA38 M otfsaireatediofict i on, as

described is BExaypl, e, l\slalna22Wuﬁvarﬁaumﬁ@nwaagbaﬂhb%ayi(llp%rtBn{gﬂegel S were
nmeasured by ELI §A as (e crtLbed in Exanple VI gure 8 shgws the serum

2.13.2 anti bodyPTAREIni-%hgither agsipgle ?gé@éaft'arcomwéiog- Beseribadip Exapple

experi ment den'QNSFl’gaie(’SGshb\b%c tunedr ik Iréfatich to Qe VIS BrtREREbRMih&Ie anti body
and that the degree qof IRlnh bition is dose %gﬁoportlonal to the .
serum concentr F&‘F?CB’F‘CTt EmopsirpigH i‘}‘reatﬁ‘ewm?@%“ pEBedogven once

PCT/ US01/ 51113 ev&ﬁsdﬁ&%@kﬁh}ﬂxts tuo@ vl grovah iafd drhaiteOinhiBilidh bAmbReefilunors with
I\/UItlpIeD? Ant% %‘r nbi nation with Adrijamycin Tunors were

i nduced i n'hud Wl&@cﬁ HaUQn Wit AFRTYGE, A KRIWER tHRROT WNIDKOT. i t h est abl i shed
subcut aneous tunors of approxi mately 250 mrB wer e treated on 5 days 1, 8,
15 and 22 with various arBXAWBLBKIDRGid® bftiol e Ty

adrianmycin (i..v.), either as si ngl e agents or in conbination, as descri bed
in Exanple |X Figure Fugieswere induced impiudemice as ¢FS¢®Ieém Fxampls IKhMisgar i ous
treatnents Overth‘h'lﬂgeestaIﬂ%e@&iﬂ@Jtédgaﬂtmrg&mbg?ls i Q odhE8kEENt With an

anti-1GI1R antib 4(%' Ven once every seven Its tunor cell

growt h and enh&a#edson daps bMQ%%lthanPWU@téPf 211 gﬁ@od)'r{whord@ﬁm/katu on with
adrianycinis a_kaowych iy, ehﬂzhml&g%ge,ﬁe%wxl,:’b&%ak.on%ee@mg leon of
Large Tumors Tunors were i nduced I n nude mce as descrl mple I X

Mce with |ar&% Bigugnpshkavsdhetumpensizgirrslpton (@rths griofs t@hﬁngmspyerltms than 2000
mB were treab%ﬁuarsnﬁ@a@aion@m Aridthjcth Me'afml SO ePe t@xfmlgatgdaat da nt' body

(i.p.) or 7.5 ng/kg 15 adrianycin 1% V. ), hef as single agent in
conbl nation, a$ wessdhe thamer size cRseadnd|2800 e . 'ﬁl@ap@n@@t @nmratehélaturmr size in

relation to thgeyALkQHS ahaRRIGRR HuibY in &anﬁmnat ox@@zﬂgﬁmamyaﬂtd gy al one and
adrianmycin al one ani mal groups were térm nat e
2 efficacious against large tumors when multiple doses are gwen

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 u§ed. Colo 205 cells are human colorectal
adenocarcinoma cells. Mice with established subcutaneous tumors of approximately

25 250 mm?® were treated with various amounts of 2.13.2 antibody (i.p.) or with 100
mg/kg S-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

30  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.




5, when the tunor size exceeded 2000 nmB. The experi nent denonstrates that
treatnent with an anti-I G- 1R anti body in conbination with a&&_ cinis

hi ghly 20 efficacious against |arge tunors when nmultiple dds gi ven.
EXAMPLE Xl | §o @(,ny;,@ I nhibition of Colorectal Cell Tunor spchyigai/siiyer e

i nduced in nude mce as described in Bganple | X except that Colo 205 cells
(ATCC CCL 222) were used. Colo 205 cells are human col orect al

q :
adenocarci nona ZFgg;ﬁ'rJ 2 shM«§ﬁe Winid? sn?éfn"i‘ght‘io%hﬁ theSHRGIUANGRHS °"*’f§?¥ e TR;

approxi mat el y were treated with various amounts
anti body (i.p. )exmnmmd«:mmmteprgwktgeasnmt Wish wmwrmmnnbodwwonqe v )

ei ther as si ngle@erﬁ@&@x‘i?ﬂﬁ Enhibnts ﬁﬁ}fm\' &Fm‘iéc&ncan@é' ce gfo%ﬂ Qﬁ%ﬂuﬂ &l e |X

Figure 11 shows t size in relation tot various treatnents over
time. The expereffeativenesseafi§ridi.r ates that treatnent with an anti-1G--IR
anti body given once inhibits human col orectal cancer cell growth when

provi ded ass a 39 ,Si NExAMBIENK A tHo GRIAISES: s isre R Effcld v@NRSROf 5-FU, a
known tunmor inhibitor. ™Mce wth establl shed Colo 205 tunors were treated

on dﬁ%S 1, 8, 15 and 22~m&me5.99esent?ed(1;35>2a% éeggnbwer}m,galf?gd«%i}g F:3J6(:: v.) or
a conbi nat i on igure
12 shows the t&ﬂ?ﬁf’gr ablg °ftﬁ’gf“bﬁ’°i g%yz\?%g ﬁ]geétéﬂdi"lfg %5 Fiover tine.
The experi mentnmdenive Reseaick 6f Afedca}. r&mﬁWenburwltiixhoramariﬁducéd'jﬁnhﬁ raiaEI body
gi ven once every seven da i bit huma cql ~growt h
and enhances t f¥ "tié*ﬁ!(ésc‘lcfvéﬁ%g‘ XB‘PP%%&@‘CCBQM 3&?5\5"5&@&3%%9 nhi bi'ti on
of Breast (ancerreided. MURDEs bid@strogeisdepasdedelamianibedsticarcmomapéls. Mitd wer e
TP 0 est adh oUpAR R sy Briie hERR brR i OBibeshiulrarp raed it % o

After 48 hour s pgusursatibudy G.plyreddewd, 4,17, 00de, 16, ¢2arel22€93dxd) drywithss. ZSescrl bed
in Exanple | X exgept B- 2 re. used. MCF-7
cells are estr ﬁ‘é’[)gﬁéga/gﬂﬁdnéﬁ %Séé@ngﬁ{;gf ﬁsoﬂ%gl%ﬁcﬁgm 'Mce with

est abl i shed subatibifdnien sSsehtiuliyras daséritep pr Exampbe IX. Fighivd! NetBwsvhe euntdrazé ed Wi t h
50 pg 2. 1? 2 ant d 22

d i.p.).on days 1.. 4, 10, 13,. 16 9
(i) “or Tt ¢ 1 EiaB8 6 ) veBods sBAmeR 8yt The b Samén] ueSisgd b B, 56
ei ther as si nghlreatagentith ananti-IGF- Roankibauytbiyduself inhibésihunadnl byeastcanteserlli bed in
Example I X. Figure 1 t unor relation t .he various
r ot mont o oveRtopEhen AEHEsEFonk e A3 Bicf ek dnd Bsd lielP e BBl 12
anti -1 G- | R anbf taodya ltmywnbeedtf;ancerhnrbbxtos, mngfvebimmbmaaasmer cell growh
when adm ni stered once thr and.a t he effectiveness
of taxol, a known br eas qﬁﬂ‘ld'b ‘8?°rs&'ﬁ@§28‘?ve°?ﬁslaﬁ Scﬂ:‘rﬁ‘?dnation.

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.
Tﬁe experimeht dempnstrates 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 pg 2.13.2 ar.nibody (i.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



M ce having established tunors from MCF-7 cells as described 20 i medi ately
above were treated on day 1 with various anmpunts of 2.13.2 antibody (i.p.)
alone or with 3.75 ng/kg adriamycin (i.v.), essentially assdeycKed in
Exampl e LX,, Fi 14 shows the tunor size in relation i ous
treatments ‘893?’%3?9% The experinentgdenonstrates that gegpér?g/l‘g}e&{reat ment
with an anti-1G-- 1R antibody by itself inhibits human breast cancer cell

growth and enﬁﬁﬂﬁﬁﬁmtéﬂﬁb fa@Gini svepdaasmse @fery&év@drayﬁﬂmfilksrhunﬁn kreesn t unor
inhibitor. Mce havin abli shed t rmrs froml}{CF 7.cells as descri bed

i medi at el y aER.W@' wgbweb&ae@cw‘ms 8 6l T venessol moxifen, a KIOWR WBOR o days
1, 8, 15 and { wi th a bi odegradabl e tanoxifen pellet (25 ny/pellet,
free base, rel ease, Innovative Research of Anerica), either as
single agents or | n conbi nation, 30 essentially as described in Exanple I X

The t aerXIesf en pe%@%@x*ﬁ'ﬁrmﬁ‘ﬁg\llﬁporp@}')EEidenﬁJla EhrcihfBa EMMPIMARS '
est abl i shed. Fi umnor elnrelation to the various
treatments over tine. Tomomwserindnsed indwdomise esentiglly sdesoribedbin B¥amPi th an -
5, OCT 2005 V002105809 PR LR Bk A0 SLrtld AL bR gy

adm ni stered very seven |nh| |ts human breast cancer growth by
itself and enh;adcmsxdtchuemem edblthﬂew@mpms EGHRoxMice withgstabbighed t unor

inhibitor. 5 EXAVPLE ) Cel |
Tunors  Tumor & t?’eeou;%]nm? %}Q‘ dieg%gé(ieh@sgﬁg%iéﬁ%zgeﬁé i@%ﬁ in

Exanpl e | exeepith 50Mg DB antibbdydi.p-ATCErORat 5 @ 2y g8 WiIRgR1 ceI |s are
human epi der noi,d a

est abl i shed méﬂgnt}%ﬁ"n%%‘f%fq énhrgl)dﬁl ﬁg{aegﬁ %ﬁznlﬂnﬁma\ﬁ\@e treated on
days 1, 8, 15des2ﬂ>eadeﬁaﬂupMXMGPh358m4pgic®nb81lzlalmd HeidsyPatent h. 737,488 wer e
treat ed once daj for W 1 orally
(p.o.), eit heF“Jalsigs rﬁtgall esea(r)c%r&l-’h%égggéé(g?ga hirdh lzzg'%(gg%? d i n Exanpl e
| X. CP-358, 77ﬂef¢r8ncdeB1<gﬂnebédudm tMmmmeUmtmomtbﬂYan@Qﬂmitms oveind Moyer et

al ., Cance Rasearch 57. 4838-4848 (1 L:REar
ref er encel F| BH‘Faﬁ‘f XREFIBRR" ‘féﬁ’gns?rﬁtﬁ%&’ stfef?eﬂﬁng‘g{tlg%‘mﬁlgﬁgt&g 'ﬂ}oggarl ous
treat ments ovenhaides therffectiVeressof OPFI58574, adkaowmEGFR wwsinh kinaseinddltitognt with an

anti-1G--1R anti had nhan e he eff cti. eness o 358, 774, a known
EGF-R tyrosin °'k’$ﬂ‘é§’@t %ﬁ??ﬁ EPE’um%?P] “ATBFE TR {‘feggr owth of a human
epi dernmoi d carci noma tunor. . EXANPLE XVI I Phar ITB.COkI net| cs of Anti-1G--IR

Anti bodi es in vi viEXAN

ant i bodi es, 20 cynonol gus m)nke S were_inj ect ed |ntravenously with 3, 30 or
100 ng/ kg of 2.13.2 oevaluatethepharmacokmc ics of the anti-JGF-IR antibodiés,

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-I-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



antibody in an acetate buffer. Serumwas collected fromthe nonkeys at
various tinme points and anti-IGF 1R antibody concentrati ona twe nonkeys
were determned for a period of up to ten weeks |evels. a tate

functi onal a,?,w@ﬁ%tl body levels, the extracellular dompich@hydihg human
G- 1R (I GF &D Syst ens, Cat al ogg # 25 391GR) was bound to 96-wel |

pl ates. Monkey serum (diluted between 1:100 and 1:15,000) was added to the
assay platess t each sanpl e woul d. be thin the i ge of the
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n#‘?ﬁgy was adde @I af‘es and i, ncubat ed under
conditions in the expeamen Jrapnsiraies Gk heBeRPMIEN 2BiNF t o t he
anti-1GF- 1R angé Jﬁﬁﬁﬁial ir the ndhidyewhiviein@icitberhat tNobigGFIRAnEBEO heped, and a
control standard curve and |inear regression fits used iﬂ’h’,‘ quantltate t he
anount of Aant i sauegedi2py aydiabloiGiFeR binding stes i phedodungvenpbthe fveeiiosefidon -5 ocT
2005 WD 02/ 053k PCT/ US01/ 51113 88 of 2.13.2 in serumover time. The

experi ment dermnstratestht he,h f-Ilfe of th& antl-l -TR antibody is
X L. )2 2 B TYElr t her,
IR g wivon

|
4.6 to 7.7 daySRANFLEXV het
t he experinent denonstrates tha : are dose- proportional

in the nonkey, which indicates fhat theantl i bo S

sat ur at edqgny avai | abl e'YSE Y ?ﬂﬁflﬁb““gFf"é‘;faFﬁstﬂ%ed M%R@W%e | owest
g\osebog 3 g’g{&gm esfaBifsved duboidnkdus ttﬁ&!l immlﬁﬁébéﬁlﬁxlgﬂwmpmb@eré\_frﬁatedMA R -

nti body an mycj n wnr.eqgul at.es | i v unor,s were

i nduced in nuo‘é‘glﬁ'@émﬁg ofs Zblg(L)Jl Hb@éﬁ'ﬁﬂ‘g“{‘*@'é\/ﬁ%@g a&?wc‘éé’r‘%l i shed
subcut aneOUfs tzewmraﬁsn@éle @g&ﬁt@@?(inrfgﬁxgthoﬂ% dB%hBedh_ﬁlEﬁammeM.E}deWuishﬁar singl e
II’l]ECtIOI’lO anti bo th 7.5 ri cin

(i o t hanmilafrgat i agetn Bt ¥ive Bishobhardeoiora s Bdefilleth” Exanp e
IdX. 7_2bh3ugss %Eﬁﬂ&rlno@ﬁlmw Ifﬂle&ﬁxﬁg{eb{gﬁtmeré fijeage b sdiumivdecyl piepghaext ract ed as
escribed in e an nmor ex racts were
subj ected to s"BE'rT%?‘r]la@BiﬂéE & ‘I‘P&‘grﬁﬂﬁfséasj ﬁ@fé‘bweﬁfﬁnﬂﬁ 'éﬁlf ysi|usioe lI‘J‘phor esis
ESDS PAGE) ;indmﬁ%l?-m mthbdﬁtscamai B aits Chiz). rmgdrdﬂes shaws thelaoumtRoAIGF-IBody SC- 713
Santa Cruz re 18 sho -IR. LN tu lls in
control ani mal'&! %f?%”t‘ "‘[?‘?P‘é%’saf‘ EéP %?tg"éeﬁiaﬁ %er?éﬁh)pa“TI)n "é?ﬁ"f’rgvé a?ﬁ%eat ed wth
anti body al onevi(itaafibqdgamrhs (top panel))imamirsald treacededthudtifmpoiir alameyiddleal one

(m ddl e 2Q.pane th anti hod I cin
(ower *pan®ls Pand 8 hgaindtf e Suth by again O sResD 2 5

i ndi vi dual t urregresedts eqial aitbuirts dfigbtein fidéh individealevpes fromriddividumbmider at es t hat

treatment wt hl‘h%g)EpIe% r(x:tldgmgrlxstratcs tgﬁ'%reatmtertttl\%thegdilgr%)t/cm 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.



|GF-IR level s and that treatnent with anti body al one shows sone decrease in
|G- IR levels. Surprisingly, treatnment with adriamycin and antssgoﬂ?/].r

t oget her shows a 25 dramatic decrease in |G- 1R | evels, denponstrati gzmﬁat
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publ i cations and patent applications cPfed in this specification are

herein incorporated by reference as if each individual publication or
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i ncor po y reference. Although 30 the foregoing invention has been
described in sonme detail by way of illustration and exanple for purposes
of clarity of understanding, it will be readily apparent to those of
ordinary skill inlthe #humaninpgdaionsl antihody enentigegdinding homion theseafithet t hat

R S B A A

human nonocl onal anti body or antigen-binding portion thereof that

speci fically bindg, to Aguhiitodyidf@nggeavbindiha@baionlthéresRietendingl teicaim)l, 2.
The anti body or antigen-binding portion thereof accordi n% to claiml,

wher ei nwheeeimtheiapbbgdyrr nestian harep hlaasab feaptane propestyselegisd iompihergupsel ect ed
fromthrgériqfégo,consi sting of: a) does not bind to nouse, rat, dog or

r abbi t iy ; 6‘) bi nds to cynonol ogous or rhesus IG--IR but not to

mar noset |G- 1R ), inhibits the binding of = r 1G-11 to IG-IR d)
has a sel ectivi ty_afélloeﬁ 'ﬁﬁﬁﬁlrﬁsttoﬁﬁ?usfsmg_tdogQé_gatbkgg(}h[#es greater than its
selectivity for bngithdsitocGeRélBEousdr rhddhis tGE-IR bunidt t@ ravkbset IGFIRO; f)
causes | G-I R di S&Q_pear ance fromthe cell surface when incubated with a

cel | expressing | cFintpbitgythebinding efIGFgon IRE-Hdadel-Ryr osi ne
h h | ation; | . | i t . f ¥ . d
prospnory! ) on. gk A PTER e oofy dfe h apgg

or anti genn&ilindedptgrorti on thereof according to claim?2, wherein the
anti body or portion thereof inhibits binding of 1G-I or IG--II to IG--IR
binds to |GF- IR & ifibitsggmer g@wth #Ovieo;M or | ess and has a selectivity for

IGF-IR that is at trd i I BV g nsulin
receptor. 4. The e’%? ?‘%tg?jgé Erlkgﬁgﬁgﬁ%?gﬁ%%%gtrl%‘?rg%%twﬁger elo‘%utbét((:eg&?gllfng to
cl ai m 2 cell expressing IGF-IR;

g) inhibits IGF-IR-induced tyrosine phosphorylation;

h) binds to IGF-IR with a K4 of 8 x 10 M or less; and

i) has an off rate for IGF-IR of K¢ of 10" or smaller.

3. The antibody or antigen-binding portion thereof according to claim 2,
wherein the antibody or portion thereof inhibits binding of IGF-I or IGF-II to IGF-IR, binds to
IGF-IR with a Kg of 8 x 10° M or less and has a sg:lectivity for IGF-IR that is at least 50 times

greater than its selectivity for insulin receptor.

4, The antibody or antigen-binding portion thereof according to claim 2,

wherein the antibody or portion thereof has all of said properties.

5. The antibody or antigen-binding portion thereof according to claim 1,
wherein the antibody or portion thereof has at least one property selected from the group

consisting of:
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wi th an anti body selected fromthe 8 p consisting of 2.12.1, 2.13.2,
2.14.3, 3.1.1, 4.9.2 and 4. 17 3; b) blnds to the sane epitope of IG-IR as
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from the group consisting 0f2.12.1, 2.13.2, 2.14.3, 3.1.1, 492and 4.17.3.

8. 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:

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 0f 2.13.2;

¢) the amino acid sequence of SEQ ID NO: 45 and the amino acid sequence of
SEQ ID NO: 47; and

d) the amino acid sequence of SEQ ID NO: 49 and the amino acid sequence of
SEQ ID NO: 51.

9. The antibody according to claim 1, wherein said antibody has an amino
acid sequence comprising the amino acid sequences of the CDRs of antibodies 2.12.1 or

2.13.2, or CDRs of that antibody having no more than 5 conservative amino acid changes.



10. A process for making an antibody that binds to IG-IR, conprising the
steps of: a) immunizing a non-human mammal with an i mmunogen coM§ ST NZgs

| G-I R, wherein the mammal is capabl e of expressing human antibodies in B
cells of the animal; b) isolating B cells fromthe manmal ; c) screening
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13.  Use 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 thereo, in the manufacture of a medicament for
treating a subject in need thereof with an antibody or antigen-binding portion thereof that
specifically binds to IGF-IR, the treating comprising administering the medicament, and

expressing the antibody or antigen-binding portion thereof that specifically binds to IGF-IR.

14. A monoclonal antibody that specifically binds IGF-IR, wherein said
antibody comprises a heavy chain amino acid sequence comprising the CDR1, CDR2 and
CDR3 amino acid sequences of SEQ ID NO: 4 and wherein said antibody further comprises a
light chain amino acid sequence comprising the CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 2.



chain amno acid sequence conprising the variable region am no @3 d }
sequence of SEQID NO 4 and the light chain am no acid sequen OCT 2005
conprising the variable region amno acid sequence of SEQ ID NO 2. 17.

The nonocl onal anti body according to any, one of clainms 14-16, wherein the
heavy chain am no aci d sequence conpri sezs the am no acid sequence of SEQ ID
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am no  aNDd2 sespid sapecanpith sp rofitdeminancidubstitéfpren ani no aci d sequence of
SEQ ID NO 8 or said sequence with up to five conservative am no acid

bsti i , dth i ght in apino aci g sequence_caonprising the
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19, wherein the heavy chain amno acid sequence conprisrng the v ri abl e
regi on aNPné and the light chaie emivio asidQelBEnOcoBpasidg theevaribblg négiomaminoaeicho aci d

sequence LS vgriable region amno acid sequence of SEQ ID NO
6. q5 Cﬁ'ﬁcﬁgﬁeggbgélﬂpﬁg'%nocl onal antibody according to any one of clains
18-20, wherein the heavy chain am no acid sequence conprises the am no

acid sequence of SEQ | DIiNGnéfoclond ididlly bt®rdihg PdnySRe R ESms M9 6t Herkindht
chain anino acid sequence conprises the amno acid” sequence of SEQ I D NO
47, wit Hbeheavye 3NGRHNO g@qlggcmggge comprises the amino acid sequence of SEQ ID NO:49,

without the signal sequence, and the light chain amino acid sequence comprises the amino acid

sequence of SEQ ID NO: 51, without the signal sequence.

18. A monoclonal antibody that specifically binds IGF-IR, wherein said
antibody comprises a heavy chain amino acid sequence comprising the CDR1, CDR2 and
CDR3 amino acid sequences of SEQ ID NO: 8 and wherein said antibody further comprises a
light chain amino acid sequence comprising the CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 6.

19.  The monoclonal antibody to claim 18, wherein the heavy chain amino
acid sequence comprising the variable region amino acid sequence of SEQ ID NO: 8 or said
sequence with up to five conservative amino acid 'substitutions, and the light chain amino acid
sequence comprising the variable region amino acid sequence of SEQ ID NO: 6 or said

sequence with up to five amino acid substitutions.

20.  The monoclonal antibody to claim 19, wherein the heavy chain amino
acid sequence comprising the variable region amino acid sequence of SEQ ID NO: 8 and the

light chain amino acid sequence comprising the variable region amino acid sequence of SEQ
ID NO: 6.
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21.  The monoclonal antibody according to any one of claims 18-20, wherein
the heavy chain amino acid sequence comprises the amino acid sequence of SEQ ID NO:45,
without the signal sequence, and the light chain amino acid sequence comprises the amino acid

sequence of SEQ ID NO: 47, without the signal sequence.



