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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
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IGF-1is also important in the regulation of apoptosis. Apoptosis,

which is programmed cell death, is involved in a wide variety of developmental
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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 2.13.2

30  serum levels and IGF-IR downregulation in 3T3-IGF-IR tumors.
Fig. 9 shows that multiple doses of anti-IGF-IR antibody 2.13.2 inhibit

3T3-1GF-IR tumor growth in vivo alone or in combination with adriamycin.



10 growm h in vivo alone (left panel) or in conbination
with adrianmycin (right panel). Fig. 15 shows that
mul ti pl e doses of anti-1G-- IR antibody 2.13.2 inhibit
MCF-7 tunmor growth in vivo alone or in conbination
with tamoxifen. Fig. 16 shews that nultiple doses of
anti-1G--IR antibody 2.13.2 inhibit A431 tunor growth
in vivo alone or in conbination with the epidernal
growt h 15 facF(y10ﬂmwptharar(lEGF-IR)antllyqdaié}llﬁé iptipigsslarge tumor
i nhi bi t CP- 358 ws a phar macoki netic
eval %FﬁquUﬁ Vg “}ang P%n wg}f ?dz}{l\?g] %83 i nj ection of
anti-1GF-|1 R amtg. demybwgth]aBanl’i -IGF-Ryantbagly 8das? intbike§ado 205
Fig. 18 shows. that e .conbi.nati on. qf I §
ant | Wg@w\i@nzwgﬁ@ne aripic B?%r?niqvﬁt %é(g?gé}ntd négfs H),
downr egul at i oFigof2 Hokvs tifat mnlt@[EElote@EfdriR -IGFrBr antibarly\2i N,
20 Fi 19A er .of nmutati fferent
r egi B’g‘?“ dgfolq tWB%"v%?“?atﬂéf' YvaHeneh it ‘h°§“b")ra I%A \?‘é}gg Tohd
2.12. 1 Con'parﬁkﬂDsHoh@tl&ethlpndom@ﬂﬂmeIéﬁ"IRdﬁthdyZ132
19A- D show al i gnnent s, of th? am no g@l d.. se‘gﬂ}elnc s from
the BN CEf dUmqregrewh fruy oI Of iy OBBHRHQN Wit BXG. g
2.12.1 with tlpg §LEHDWs ARt SRIGIIRESMtibddyQID3VHinkibitd MEY-7 tumor
are derived. Fig. 19B shows an_ al Iﬁ mnhnt of th gg{n nol%
HEi dgmytisiqirenioae Geft pael) REBNFPmRIRATG Y driampdy st pase
(SEQ ID NO 4%}, Wk bk mafi 1eg§§emomﬁ1 memeodyz 132
DP- 47(3- 23) / D87 1B (SO 1B MO 19€ shove
an itit et ternongsevth i vy ad%f}e&rgb%?m?wetémb‘f’“‘i fEoriht
chain of anti hodys ghold et @ eHQsesN@antﬁI@F N dnkibédyat 130
germ i ne sequence A30/Jk2 (IS Q I D NO Fi g ., 19D h
showsnhitiA43 ! itgneremwihfn 1ivRa1Rei0R &1 cambwag%‘&@h@ SRferpsrowt

av t 2858 744D NO  49)
bt h)f?cﬁdm"g?t&f@@@ %)Eggés{%%ﬂéﬁgﬁh LRBE R 11) ] D3- 3/ JHo
(SEQ ID NO 5G)g 17 Eliqy's aphEmapRiiRstiapy arl@fh%férﬂngéﬁm%’én°us
am no . ViR foni@ps.i body

&? gggﬁ%gqﬁgqﬁﬁébow 8 16hghE 1dgud %

2.12'% t hat ~ of é)germ I ne seguenc

A30/ J kI ( SEQ |Hig. 18i6hovs2hat tm@pm];qngtmn antpGiFEIR gnigody 2. 13 2 and
si gna uence

und ef'lflrl gm ip e%?:sghg; gdvﬂiréggghg&%fslbg?gggﬁii A6E- [l% tumors in vivo.

£6 amewor k ( FRIFignp Atshorsshamuenbenofghititipns @dilfﬁwrcm regiqes gEthe

si gn v

mut at}ﬁg%vlg{sazmd E&g ﬁamsﬁ?lzgﬁltzqu 99% gcgrﬁﬁéégl#g Fklégkgmgﬁg sequences

amino acid r esfhglsu &9 A-BUdhbARgrBFen B ldEthe vamEmpchxemefrom the

pres [ pr.ovi.des

D o O R 5 T R A Pl

pref QToﬂb\k'MclOthey ara dtriveil NElig. 198 showsiat adigameht lfithre Amino acid

| G—-1R and r f.er bl. t [ .

3t 1 e oS RIS AEHBA PP e A BB R pgnatof

ant i gﬂﬂllﬁcﬁafueﬁo@ lmpmmszz)rms bd/THE (ISB,Q(ID NGBI%) Fig. 19GBhows an

: Eal aggérﬁ%gfgge gl@;g 40id ge%\\{en(cj:g of the h§1t chain ocﬁn!xbod I3t1|3 Bc@l\éQ ID
NO: 47) with that of germline sequence A30/Jk2 (SEQ ID NO: 48). Fig. 19D shows
an alignment of the amino acid sequence of the heavy chain of antibody 2.12.1 (SEQ

30 ID NO: 49) with that of germline sequence DP-35(3-11)/D3-3/TH6 (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



10 The invention provides a pharmaceutical conposition
conprising the antibody and a pharmaceutically
acceptabl e carrier. The pharmaceutical conposition

may further conprise another conponent, such as an
anti-tunor agent or an imagighg reagent. Diagnostic
and therapeutic nethods are al so provided by the
invention. 15 Diagnostic nethods include a nethod for
di agi@silingd, theeopstas dsraansare bald,ahé framayforla(FR) mutations are

O SRR R SRR com o

admi gye higRlighte witeanaiteittombpvd the amiwapideesidun need
thereof, preferably in conjunction with

adm ni stration of agﬁ@rg #ﬁh@ﬁp‘%ﬁ?ﬁ @Fggﬂt The

i nvention provides ' . , such as a _
ybr! dom, |t h% %%npirr@gx Sﬁﬁro@mle%ti'soﬂtga:inltig%c@mr'ah’t%@}{abinding
he invention ar &G provides  nucleic acid nol écul es

encogortion thereofiteatbinds KRRy praférgtiy onshhitibings to primate and human

ant i gens=bi ndj n ' fn Nirhe in(mibRprovid

ot BSR4 R 088 G008 £l e B Fpovias

cel | sntcHBMIR sitingdyt thas inhili (s dhebinding P AGF 4 oulGFsII to KiF-1Reend also

as net hods of .r, Lk : ' t he pol ypepti des
encoal'é’ﬁfaﬁs)/a’ﬁqg'lgg%ﬁq%?%kl}aé&i&gfgﬂoi ecul es. Non-hunman
tor ansgeni ¢ aniTmbmeitiaprevides e pharnheuticabcomrasitpweonpriging the

chai n Qr  ant,i n- bi ndi orti th f ‘s
o) SRRl BPR el sompsiion
al so nﬁ? eyhee®nibrisednbmer doatpohentatichay an astistumec sgenhorae dulaging
t her eo with an effective anpbunt of a nucleic acid

nol eE@E¥encodi ng the heavy and/or light 30 chain or
ant i gen- bi ndi mya@esticiadd thetdpartieatetintls an alopiovid@by tRe invention.

anti body. 9 DETAI LED, DESCRI PTI OF. THE | NVENTI .
ST e e T
def i REELIRKRERingHShue Béihd drcandiGFtIRahMbodg) Attirapguticaeethod
connection wth the res,%né i nvention SQ@I I ﬂavz tbhe.
Mgt ST AT A e T e S
or di REfiYnchb Wih hdnihid@at@hlof afottet efapeutivlagems ot her wi se
requiréd by context, singular te

.ter ral | i nclude
pluralities aﬂaiemvgmtgn PFMides 28 ﬁg]a‘eggﬂiﬁqfd%xcle A58 hy%ndoma, that

5 NIWtdALees FERRI-FH. IR anfiBeBNC! at ures used in connection
w th, and techni ques of, cell and. tissue ClIIe|t

mol ecul ar  bi ol BgynventimalsgPeRyides rdsioiibmelgsH sgeﬁ{.@mggge heavy

and - InPchathr B e bd G ipdrtioReMrs fof aRarli-IGF-IR antibody.
hyblria ‘li@talt%lhon descr i eed hgfr?ggi n are thaose well /10 J(ngwgules

and Jdbermypitipn paviles Yectoreand hest celilscomprisipgibe Qyrleic aci

.

techni Quess rﬁéth&gf&ﬁ %E&ﬁtﬁﬂ&nuy'gfb\dﬁaﬁé (48 paty epen RRcdkd/by the

p
perfornmed accor to conventional nmethods well known
25 tnoeleiantid motkcules. descri bed in vari ous general and

more speci fi ¢ &fer 6N GaRob 2 bniRaR tHat Exfess 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 di scussed throughout the present specification

unl ess otherwi se indicated. See, e.g., Sanbrook et
al . Mol ecular Coning: A Laboratory Manual, 2d ed.,
Cold Spring 15 Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1989) and Ausulel et al., Current
Protocols in Ml ecular Biology, G eene Publishing
Associ ates (199DET D I IHE IANENTtOINes: A
Laboratory Manual Cold Spring Harbor Laboratory

Pressi ‘E’gl.d SEEi nE [Ergor, N.Y. (1990), which are

i ncor : ' ence. Enzymatic reactions
and purificati mmasmhuwmaeeﬁrﬂa ﬁeraﬁrsfceﬂmna%%éyl Rfnd Red in
20 manuf act ur eh SJJeCI f.iications, as conmmonl
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t d del
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be u ndﬁmﬁbroaﬁd gén@rall? Q&fﬁmh&ﬁacﬁ:&ﬁin@% QdvermaiH] Hﬂﬁ:odsT»b@l known in
termpﬁ %gdgtld enconpasses native or _artificial

prot ¢ 5?58 i1 YA Q0hEeReral aah moproiPgeiiefemracesibat aig sited

of a and dnmsndﬂaﬂmm&he p?esamlsymbﬂxdiﬁmq@yoth&@mm%r‘éa' See,
erm | sol ated protein

o sgf)leﬁ\t/ gﬁ"’bi&’% 5%%#?0279“ ar Elaging; dtabaraigry 1\6@1%@@94 féold Spring

tihat Huybov LabiosorgfPrdss, s:omrspﬁhgl HerboS Y. G959 m{é@{dsmi tQf,
(1) is _not assg nat ur al | g associ at ed

conpa vspidre 1?5? g ﬁ@é‘gﬁgﬁ@q 9gv; Gresne Puplighingdssaciates (1992)) and

i s f rHadlowafd Ddriéefﬁmblfdi&ed D&bordt M AARaI TS 5p"?§§ ﬁglﬁérs ﬁaobgfatory

s e a different

I(4) eéé%rs?gd(tjspé%égta’%f’h n‘ét(g?s’g) Wi‘lrfi}?e iRcomearapesklisraintey nefesance.
is Cﬂfﬁmnmb i‘e)actuﬁyﬁﬁdhﬁﬁf ZAti6n Qchriigiel Be plricifled &c@rdm to .
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nat uherhxlny Thsmmeenelbmebs Gﬁﬁmibﬁﬂécﬁon With, Rh@h8 1B oARYy ftb&Bures
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of poIlHi')eptl de. The pol ypeptide or protein may be

monofR or multineric. A substantially pure

pol ypept i de OTh@foléveingteyhd, bnlksél%tlﬁahkéfmdx@ﬁéﬂomaﬁ%c ﬁm&iood to

0
nga 69the7f8|/%msgom/gagxrng590/o WWora Protern sanple

The term "polypeptide" encompasses native or artificial protems

30 protein fragments and polypeptide analogs of a protein sequence. A polypeptide may
be monomeric or polymeric.



15 about 95% and preferably will be over 99% pure.
Protein purity or honobgeneity nmay be indicated by a
nunber of means well known in the art, such as

pol yacryl am de gel el ectrophoresis of a protein

sanpl e, followed by visualizyng a single pol ypeptide
band upon staijning 'ghe el with a stain well known in
the art. For cEPt'sTh ‘W%@S‘""W'W@Cdmb@mt@ﬁf@npwmcynor

be prawipeside Mat bpiiRGe s righ opwﬁ?cre o'?B@rﬂéuéf}ﬁ'l is ifxgpagﬂ)man:d

the art for’' 20 purification. The term
f r agritHy natuzal! Y RESORIEIe8 FRMPPTERSF @atsac@qsnmnpmuypsermwsate (2t free
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t 0 acfibilsia@hgRispéiies 3FpdIfhepded Tﬁ??M?ﬁE@ﬁdﬁa}?r&afﬂna Qes at
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bi ndFﬁgomfalqogmultmaﬁdérsulasmntxablperdmompmcoomtein \uHSypxcally
(2) Aeam Bl60.CH0%A, &hvs lor 869
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l655( pr E@g‘ W' 3pd prgfenblyrvéll poess ﬂ%ﬁ»yvlum iPortein punity br onwgerieity may
Vi VObe ih¥iBdtely d/numbdr of%aﬁ(ﬁ%?ltléng@n ahak %%u&oﬂ‘gg{y&%}l%mde gel

conservatjve am no acid substitution
del et!fgRpPhaRzsispt PEXrat1amply, folewerbinyvisualiginpr gugle poigeptide band

se q u @ Gt h@ t P | t
bt A i e e
L2

100, fei%‘ﬁwafnaz@epmamdw sdPLCor@ther means st knewmlingtzerart for
mfte,shnmea@g long as a full-length naturally 5

occurring pol ¥g¢r ptide. Preferred am no acid

subst i t uti ons* ke pelyachids frement)as peadiherwin refers to a polypeptide
S USCtﬁﬂ‘thJdn' drrdiNo-tefniR4l %@91] hboRy- tc&%ﬁrlrcﬁgugr? bat where the remaining

susceptibility to oxidation,

af f i 3R} bieafegreip ngrﬁabtpéhewocmcbmsm@ms)m gtietrxaturally
bi ncctrgriad delyibintd. eragfnﬁsﬂg t%all Qt@faﬁEaSQE 6, ggp d z}{'m%]pc%s long,

gh ySi cochem cal nct1onal properiiés o
nal gerabixatirsy &4 amine adidsileng) mq@ pueferaldy ot Ipast 20 avsinodcida long,

Sequenel§ alefte50 iiiad at.IlJEQOﬁle,aE»léﬁ ?Aolré/prgﬁ&gg ab 14t 98 p8t0I Q)e 100,

sequence, For exanple, single or I"e "am n
subs‘lspf’iﬁqoc?ﬁ’é""(aﬁidé Q8gably conservative am no aC| d

substituti onsphefigy "P@y&?ﬂ'@e dnﬁ‘log hg u@éit F%JeYCrSQﬁQEBMJﬁggc

sequence TSilpr eferably 1'n_the portion
out i3IS cPRBrEE /b3 We@yntpéitmaﬁg?ﬁamlm de@uharsulusmnmdeamy

36 canspiriad 61\ aRifoRBid 3&Jubhncd YRBhhiHAL hAlhsSHRYF e Whowing
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,



15 substantially change the structural characteristics

of the parent sequence (e.g., a replacenent an no

acid should not tend to break a helix that occurs in

the parent sequence, or disrupt other types of

secondary structure that chafacterizes the parent

sequenc art-reco nlzed ol ypepti de

= e orfLPpP e AR B se Hepivet i e s cpubAER 1 ongertion o
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and G er Aqw ev. Bl ochem
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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



15 chain (about 50-70 kDa). The am no-term nal portion
of each chain includes a variable region of about 100
to 110 or nore amino acids primarily responsible for
antigen recognition. The carboxy-term nal portion of
each chain defines a constapt region primarily
responsi ble for effector function. Human |ight chains
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bot hpalyRghiideshains: eash pair havingone YightSr(phoat 2HD2) endipree haary”

IGDR éh’amF(ﬁ%ut {?SD}%sza'):R?he g@?gtleﬂﬂgal %ronghgachm AP ;Eta

am no aci to each nis |n accordance wt
t he veaiphlp regiog gEatept 109 to kbpdamosewemm poimapi yoregriongible for

ot T e pich Bttt g még%mw S} sk Rl Bl

Vbl . regpwprimardpreggpnsiyle for e(ffw nctiomoklrnen léght ellainsigstclassified
342: é@n@ﬁ%ﬁ(tlﬁeﬁ@ He@ﬂ' ch@ﬂg h@@ﬁysmefd%ﬁ Edé qt & o@@ aln@ﬁ?ﬁ:rre the

|nnunog In or to an anl
20heragbodylsinotype asleMe lsDalgh Ism@nd taEar,espeamq )boWyhmcbsht and

;ngﬂj?:@e}gchgirlxp ?keeg\%nn%kilésgahﬁ'tcg%npllegtqh {}g{seh g?gsl nr@é‘xorpcﬁ' about 12
enz yHEoreampo edidsnividathe érae!m@gtealmm ¢lnding:a laﬂteszm df abgut 10
Ant i g&e amnG %HQ S@Pgédeﬁbl?@ Fdn%)xéﬁ%?fm»u% Igy ehl Aepaln@Rs, ed., 2nd

Fab', F(ab and conpl enent a

det exdnR#ten ﬁressf b’gY éw8€mﬂyomqragci@me&rens¢ wgls@n'@rﬁa’i for all
23Nt i 3&9&5&? 'ﬁrﬁQ/Ex\Qme r@%]bﬁﬁf'efch a.gﬁm#awey Hsin g;l& fa#mhm&.géday

and pol ypeptides th contai n”at ortion o
i nmhﬁ'éﬁgflgo%‘a PYCh thahay intagt lmgumqalqhubmhaSttwo éwﬁme sitespeci fi c

antigen bi nd'lﬂ%ﬁ@gl&%n@ml%%ﬂutqﬁsarﬁsgéﬁ@ﬁﬂstnﬁ{ugé 2 gn

antibody that 1s referred to as %H
2. 14¢'3tively qnserved frarpework pegiaps (FR) joined nhrahhypw@yaltlmgnons

i's da?sro XIRd cbh @?ntxhﬁu{ixé?é ﬁ%egil Veog ) om yg ﬁgfroﬁ%c two

exanp e, antl
39 12:h§_1ns 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, CDR_3 and FR4, The

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



15 An Fab fragnent is a nonoval ent fragnent consisting

of the VL, VH CL and CH | domains; a F(ab')2

fragnent is a bivalent fragment conprising two Fab
fragments |inked by a disulfide bridge at the hinge
region; a Fd fragment consigfs of the VH and CH

domai ns; an Fv fragnent consists of the VL and VH
donuaikmbataleqigences iofibloeirmrofiingtunalogiant Inlzedy(Nadord] Rstitds of Health,

frag r e .341:544-

cons :%% s%mgd\/ié? %‘rjnal\ggnll\iaiuéqoﬁ}lj? é Leied %grﬂ’?lblﬁgﬁﬁ%? 7
( scF\{)987% Chnthaaret albMatyrei342:878-883 (a984). and VH regi ons
are paired to val ent nol ecul [

of. m.a ,np ia a _
Synthot | o 1 e <PHERe Y e A R &% s 3o Boula g g e
s§ nglbindpizpoeion theteafl that(cBnpélesatithithe intadCinfiBsdy for specxf' ¢ binding.

242: 6,,.1988. and ust I at Pr oc
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e RHodi a8 Bl ek B 2 <R A b AT eobutn fha s
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Nat|. Acad. Sqi A 90: 6444- and PoI ak
30 R J., et as“se@f”e‘ et ’i%?%d 0 Py By 2 L lale2a12
mor e2.ChRA. a5 and 6 dripisaateibodyntha indérvkdfioth ¢hediybhit®ima of
cova cov Ien
e Hnnoale, PRNSENA Shlook a2 T Eirtvee B purideme 22 1
IGDR(s) as plar Aﬂﬁf?q&am?ea nmabqalhafframncdbamﬂmtg ogmy VL, VH,
cov n i,n e 0 .anat her epti de
e e d 1 aihed § PR Bk 1505 g eBpmert Shmpriing two Fab
noncfagaicetstiinked b'j?(fjaehsﬁlﬂﬂs bijdygeri the hilﬂge tegiaH; eft cbfsists of
spec nd to articul ar antigen .
Pt ahb YR B on Ry BferE Rl P e L ng%wm of a
si t esingld frmtdfien antibedyyerdea dAtefragreme WairdétiaD N Suiirk 841:3436546,
@l ndf%%?)c%h&%?oﬂgyl?ﬁ? i.dentical to one another or may

be di'fferen Mst ance, a natural | y-occurring
i mmunogl obul i A singls- chmmaﬁtmedyésmb istah RAkiYRGy fl WiReh a VL and VH

sin or F fra nt has, on
sit gegv\ﬁs q'?Ae’{l' ""él&]{?l SpeC'inP ’?ovala'glmmc u‘ﬁ EYBhetc: ?’“‘gﬁﬁ{hab@al}}es
has themtochefriade est suigldgd'btﬂg cRaih (Bird e‘f\!al., Sc&ﬁimed23-426 é988 and
ant i n {1 L.k I Q SSOcl ate
ot 1B et S pAR I e Ok st A0 Rl To085C Bibp s o

26t hdxivateat, lbrsadcify:-aaslmdms ai veldcravil Iabd)dLQlSmanhhﬂ’E expik&]fcd on ﬁl single
acc |ve sta s free, of other
pr ot]elgﬁgp{?d% %}}%”}‘ Rm ué lgjﬁég’f' g °°(5§‘§ ?° alloy for,paicing petygenghe
cel [twp domaias ahi thd ame mhams mmmbgffqrcxog th@@bmﬁiﬁﬁfb patvitaccur
in na ant.i bodi es i n¢l ude, an
ot R 30BN E Lo Ahoth et I B Bt g Py gen s egsee
usi recg.,[HaHigeRPi, st aethnosMaﬂt.&dadastﬁ deyo 6440- 6auu 11993Ckmdl Hljak,

R R R A R AR L

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

]



15 anti body derived froma transgenic nouse. The term

"human anti body" includes all antibodies that have one

or nore variable and constant regions derived from

human i nununogl obul i n sequences. In a preferred

enbodi nent, all of the variable and constant domains

are derlved from human ind unogl obul i n sequences (a

ful |O‘Dlt(§?'ﬁﬁco@£\€rhtgﬂd}ﬁ CDREg&itand inkdbRhediib sg&@ﬁdaﬂy bind to
prepare n a variety of ways, as described bel ow, A
huwﬁrﬁ%'@@‘%ﬂ«?ﬁ'%‘&d’%‘?%ﬂ -an antibody that is derived from

a non- human .ﬁpﬁﬁb&ﬁmdymam&é'&rﬁ\@Fetb?fldﬁhg%ﬂbﬁQfmede%br@ than
the framework and constant domains of the heavy a

| i glepe bindingstcnte bindiag pitesinay be ideatisakig opeangihst f rody be different.

é\br 39Rhafks, d raf] ocsm@mnbgom BStwoAlidn@édD %amg LiYes, a
humani zed anti b be produced by fusin

c onsinglétchaip artibady «rrr hfragwrrhm ogpbingiogsite; whiler g”\‘ﬁa?ql% |og

donabl'ﬁﬁ\ct@cfna]a aﬁ%ﬂ?h’z{;ﬁ\go d@@ﬁﬁﬂ b‘?r?dmgrl-:% l es of how to

make hunmani zed an I es may be und in United
St at es Pat entAmisolated @nigindy” 29#n amtibedphat §h) igpgy associated with

S, 8?12&11%9? ass&hﬁc& &niPondntyl FEILkiRg SALA RARENIY-25RERIed akifbodis, that

antib t at contal ns one or nore regl ons from one
I&nt |aEf@a\parevnam¢tﬁ satyye siir @) s &ige B aihaT PERIGHfEDTB fhe smespecies, 3)

ot h%exggss%m PO tRstn a Jhﬁ‘ex@nt@f;&:ﬁ@ 1618 RERAbERNinna@RE OF

nore o are derived froma human anti-1G--1R

ant iEsaagles af isolategpiibodicemeludean adHGHi R@pibody fhat ks begpeaffinity
CDR3 A6 usitlg IR bisfah Qmaﬁd Bt ay, %ﬁ"m'lti idfEm Bma&ty tRAHYs been

In another preferred enbodi nent, fromnore

t haﬁw@wélzmﬁrhyammawemhpweam wddr%énda%@mwewl%ai

14mat Gh\ﬁo@dy&hnaedléomst}hﬂlsénx&mé\mlbody For i nstance, a
chimeric antibody may conpri romthe i ght

chain of a fiThg F"ﬁﬂﬁ?ﬂ@&ﬁthX"Gm"FqRS &%%‘1“@6‘895 ‘h%{)ha‘b"éme or
c onmofmnm &dmnmgkonmdfﬁm&m dnhﬂlmglémlﬂh qugénces

second human anti-1G-1R anti body t he from

t he ImRigipredanbedimept, plbofihs ariable ﬁrrdowaartt Hpmans are derived from
ant hnrhﬁzﬁhﬁn@gﬁﬁuBQ B4uenkst (b hﬁrg hukB€ antibbdy3! rr?me Kmrbsahso:nfy

may be derived fromone of e sane anti - |
204nt Pyprgpased in g Vasigty of 1eyh as daseribedibelewy ent ant i bod| es,

such as a hu mnﬁﬂl&é&&ﬂ%dy@i anfdhﬁb'ﬁd? tﬁum@h\zeﬁcﬁ'om anon-human
anti body. A "neutralizing antib "an inhibitory

ant FRS6IEY 10 VRicheertainamE9Rsids inthg fr‘F'FﬂW%‘f %"é‘ ceﬁ%anbﬁmlwf dre

| GFhdaRy heiit 1l gidehhinRe/ badh XR8P 2910 zwaﬂ R Bbrbgdt&rr imimuhe
anti body reduces the -ampunt of I1G~] bound to |G-IR

by ESPINERIShURMSy Altomakvelyna humasized aptibady mambsaredvaed byt fuging
Zﬁnt tH3QEhstah EHEES ol RN Eﬂtlbgéy tb%:e Vari 486 diR Jf Fhod-Riman

by at |east 40% nore re erably 60% even nore
pr efRSFigh| Exapplss o Wé%‘ﬁ mzm wxé?cawsay@sc;eunqrwwnned

bi nglaf&@PEt@rﬁ'W&E Is%4mst9§6 Fﬁ%ﬂ”‘s%@hm any neans known
to one of ordinary skill he art, for exanple, as

measured in aRe e thtnpegc é@)‘ﬁ’ﬁ@l " refersdo 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



15 bi ndi ng assay. An exanple of neasuring the

reduction in binding of 1G-1 to IG-IR is presented

bel ow i n Exanple IV. An "activating anti body" is an

anti body that activates |G- 1R by at |east about 20%
when added to a cell, tissug or organi sm expressing
IG—-M In a preferred enbodi nent, the anti body

act i ehifresc kir@bodyR Fac inisizndeya ¢hymeric dntlasly mé) Yompnise@ CIR 1 from the

f 9 f 0%
b ot deRiantn BER SR TSP A B e hmPlpef Y R R
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th f d dj t, .
act i oy rbea el i Foaip et cT B el pyrver. e
dset elﬁmnawasrg rtéﬁsmpwﬂerﬂéd frym o8¢ ﬁ'f&hd?ddtne pmomm yidbdi@Nfrom
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an odi be

P eadtrs S A Tediss gt = 4huRa Ay SLE £ Aitheriand
art amibodym Ng t he teachi ngs of this speci f| cati on,
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Str udtaumhxlbxtﬂhdbifndmgbf IGFAR t6l DGR WhenCanRxdees dfdl&HﬁnhflGEdey

ar I and/ ' acid
B0 e yefleet % amit oI Sou R AGE PO B Aerilpofn20%. 1na
dat apaéered erffbelireens bheyantibaiypeduedsitiethountrgs éGF-5 bounded IGFIR by
are Q dent eguence redi ct ed
o1 ot AESL % BREDH 302 R R bty sP, e o
pr ot pnefcsabtnySRm COltre bstdmgcédm:tbnamjr/be meﬁsxmtbyany mbﬁﬁs h@d& to one

i cSF QA oRT B B B ISUEDAE T woadflsd Py i Sapdiive

ISCi ebméng ﬁ’ﬁé}' Fﬁﬂexéﬂ:ﬁl@b)’mca‘s&ng'ﬁhﬁ'ed@nm in®indirg e IGH-RHITGR-IR
resonance refers to an opti cal

pheno reﬁe'hé ?f‘%ﬂ}\%e%r the anal ysis of real-tine
bi ospecific i Aheacmanmglamlboby |dﬁtanb<bdynhabﬁctﬁhtb£mm{

it b
t or "1 Siel 90 SR AR AR Yble B Reeti SRETARICE IR o
BI ospmafsoed ﬂﬁhodlﬂmns Hleantitode dQWammmcﬁﬁmb&\kﬁLéast B0, more
i pti J
00 el ool B oY feran ¥, SR Rure isterfly B, Ingmore
( 199irpfeBeddngmdiment) dw adtivab@antiBotty islaldedsinie, pr&8encedf IGl't’slI or
19 5:13 nsson
et oo oo R shoe i e B0 R gy i
Korméasuxed by éctttrmxmtlgahoirﬁounmfeyronmsduadphosbmrylauon of IGF-IR.
di ssoci ati on gra

ant i body/ ant i gé %"(55 D agajogsfggq¥%% Fﬁ“aﬁk&“ repdily prepaged by fhgse of
2di ssardinattyiskitl ircthe st &l’nlbwmfg tize tpaehinpsoafltieis specification. Preferred amino-
AT T R TR -
bi nctiqrrglrtsosvatmuramnm Gmtimnall domains cah-be édehtifiedbyRbMparison of the
Epi tr%ie&tl&%h%mx{lﬁ‘é‘ Ecgl;d sequence data to public or proprietary sequence
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).



15 usual Iy consist of chem cally active surface

groupi ngs of nol ecul es such as am no aci ds or sugar
side chains and usually have specific three

di mensi onal structural characteristics, as well as
specific charge characterisgics. An antibody is said

to specifically bind an antigen when the dissociation
constant is <IhMempowfmahsmom&Mananaamd hersin, refers to an
pr ef 1 er th : .
conv8 tggﬁaﬁmgnmg%atég? sfog%g %é'S%hcglb "f'egl\)/l?%ﬁah%g"mc"ons
fol l W\dmnmﬁahemmms insmofein cGieenttanmmsneithirgy bieseAsor matrix, for

2" SaBpR 1SR theslrd Sem e B AR, Berlig Sysden and

shi Chlsaa&wamCN)J‘ p Gorcfunkkr dateptiony) yeerlohsese LG et al. (1993) Ann. Biol.

convent SEERS dhidh M A ST AR i dush KEEEeAh I Mithap, B. o
as aal, (199525 MolsRdzsrit 8l 231 Hirdrdgolatissls B., bt 4l (k941) analno
aci déi Iac; %5%?@9 and ot her unconventional am no

acid 'sui t abl e conponents for pol ypeptides
of t he presenThe tem/&a | refers tétha ofilras conbtantrfondissecibtionrodbn

droxyproline, y-
car b%ni')g/l% Y f°§1n1§f %n%gdy "f\lg%l-ct"w’%g't hyl I ysi ne, e-N-acetyl
I y3| ne, 01 ph’ﬁlsqohﬁsmi' reéers thithealiedeydtior toment of a particular

met hyl hi sti di ne,

5- hy’ﬁ'ng dTEan{‘ e"émeradt'ﬂnt%o net hyl ar gi ni ne, and ot her
simlar am noTl‘asGerds' epitogle'| mélmdl:saxmm‘&ei@elclgrmmm capable of
hydr g al i.ne t he tide .on ed.
nor SRt diiEpian bt R BRn BTl S Bl v
1dir etcsnalbrmowsdoﬁdhemcalgm:hwsdrfsbe gempinggofinoléchies such as amino
car baxy r n r day: 11N
Ct oy of GRSl bl ok By SR E LR bl b

" pol qhmcibrlsots, ahewellses speefﬁe lchzegb dh@rahemsmbsn Areantibody is said to

I .
P ongPreealy 34 5 i e dedion Consts Rt 10 PRREDI oo
a rthﬁndsdosfmfcrabfyséth‘br type of nucl eotide. The term

hncl udes sin e stran
zp erm "i sol at e‘%J use‘fahere' I?"éegfv ¥zc°"§§"q gaéamf?&%%ﬁa’%'
rrearabbreviptbdnyfuhloiavemweniemmtfuswnmmmua@bﬁ - AOSyndhigsit (2ed i C

g; i %cnxo?er §%¥lﬁ&% ?rer? %&g Pa%cr A oéMlesC §un%¥ri%/nldr t ue

s of Auc]
ass dd‘?%i)edhxvh is fincatpbrated herainpy wdfemeoﬁteao;smhgm (ecg. em}hmdﬁ

e R L TR WA

nat ure, to a
26hi clisubdtitite! anoto dcidajdédlkylaniim aoids,Udcdic add, ahd othdy) undmﬂfsnnonal

T A e AR B o ol PR R B e ™
nat uma:hﬂlgn Egaroplesaf mgqonmndoxmb#mho auddsrinathdeod-hybieexyprolike §-
toQ%m& g anﬂ?et E“NGN Llytn t%#ljl:i){r%k)g% eN-ac l&agﬁgg%gél]%laelééc, N-

occuni n [ gohucl’e’otl
are aactxisdnylnllrbfoaoylrrd&:omne 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.



subset generally conprising a | ength of 200 bases or
fewer. Preferably 15 oligonucleotides arc 10 to 60
bases in |l ength and nost preferably 12, 13, 14, 15,
16, 17, 18, 19, or 20 to 40 bases in |length.
digonucl eotides are usually,single stranded, e.g.
for probes; although oligonucl eotides nay be doubl e

stranded, e.g. Tlﬁeqemmpelynmclédmae £ PAELLAUS héroR nﬁﬁnsaap%%&’enc
nutag%hgd i gonucl eotides of the invention can

eith ghyugleotyes ghpt 'fé@ﬂgéa%ﬁ irderr&}meé@r na@@cle%@ieWe

t er m deBaknuéiedtid¥s &Q%d'iﬂc@g'omeﬁ%r't)g) %fnJc?efoﬁ&J 8l tefm includes
herein i'ncl udes deoxyrlbonuc eoti'des and

ri borfingecasd defedde strapdedifermpof BY. f i ed nucl eot i des”
referred to i nel it i ed
or9 substi t ut eﬂﬁ%’g‘r l%’r?a(t)ég% ‘gg“ﬁg %sq%% h\‘:\ﬂe[ﬁ:khﬁ'l?%in
"ol i rohmidlentide dEgenomicagiENA, Orfefnézhcrlednglm othgemeicombingion dheeseof,
ol | gOMG! BQkidfleT its !:ﬁégxﬁﬁxga ol§tlég E(rl cRQQdSepg@rsoJom:ggcﬁa?ed with all
phosphor odi t hi oat e osphor os
phos s Pertips ef znrtaudcotidh i yhioh @)ammlmhp@meleoude is found in
p h OS rh@{u?en FZ') ?s%t:ﬁb (ﬁ’ih?&iﬁ@ 9@9@mc i wmé\{‘ﬁ' 15%9?16%&&{3 in §aq|§re or
. anche e ds
(“19863“03@(&%%“ f|natuze as pagt O%Iemer ssew,enceloe 6077 (1984);
Stein et al. NighermAgli uﬁ@cﬁlde lrgfel?ig@g h@xjeﬁﬁﬁaludegﬂﬂurgfly
al . Anti-Cancer Drug I gn ;
ai g@ﬁﬁmr@o@nddé@,dl%dwm;degw@d toaetmrémniat@@lly Pmma.camd non-
f
pfes ?Zt‘uﬂgz oc(cﬁmnlggh%}n@bl@otgigg’inkaggétcgfcggnmo @Js%xt poB’?\?cleottlde
No. SubseBeserally copprieipg e langth of 800 bases ohlewerc é’refﬂeb)y ews
Po: 563g&1&8&91)des Jrg'PO Qicdh Qs l@r?gtlfe{nd%sﬁf}cl@lraﬁ hgr Bb}’4 15, 16,

i ncor por at ed r ef erence. onucl eotTd

i ncl &gé 8al% %@y to 4 pasgein dengtho @hgpmuclee@@eﬁ ﬂ@@suams smgle stranded,
" Opeegbbyp rbbﬁkﬁmoug'ﬁ%@l u@ﬁ&xdc?ﬁxk}’g@dﬁgfemrﬁ?ﬁgﬁ%%Sfopﬁlse in the

control sequences that are contiguous wit of

i nt eFPYETUCHARoLABsne T g OBWF’mtlde%@fqb@nwson Watbe giditer anse

t r angr fkisente @lggh@;eam‘e@ to control the gene of

i nterest. The _term "expression control sequence" as

ised herein rdhetesn f@tﬁﬁlwwch&en@@ ferredto I8reishindides

are pRkGALNedifeshl ﬁﬁctnuua&m‘ég( pf?ﬁ%éﬁio%ogﬂgd Rlﬁcﬁ&%&é" Perred

of codi hg sequences t ey are li1gate

Ex pr dsregningludes qul°°§1é%ft}‘é‘ﬂb!é%dlﬁ?¢cqf Sihstitfsg segar gravps and the like.
t r anggd et *&Eoduﬂle&ticﬁtllhﬂ'ges"tr%md}@%lﬂ@ﬁ indide{'®) gg%l:xuc?e'ag es

enhancer sequences; ficient processi ng Signals

suchlinkages spqhcas ﬁbOSaMOIB’GPlya@eWPraﬂlﬂbw&s phpspliasoselenoate,
Bequensgirddiiefenoatel s;LHo?cﬁnﬁdfﬁxQﬁl: aﬁf&l’%rﬁ%tel Kﬁh%%%ﬁ\?date

t hat enhance transl ation efficienc
cons@ﬂé’ﬁ&“@eéﬁ?eﬁ*&éﬁap lagehg sb# clber!. tfﬁa’%/ Renth&Res (F986:Steq et al. J

st abjti taem. §61d 10867 ﬂ@w S@thet ﬁeﬂw? fﬁﬁﬁ ReD3: P?db'“(m%? Zon et

proteln secretion. e nature such contro
sequilndwsCaticer g %ﬁ&éﬁé?%@l%&)ﬁ% Hal. Qygenugleerides e i n
pr Okﬁﬁﬂdﬁlas 1A Pr"&gbap@ﬁ)tr%yh pps@ﬂmeﬁ é(gl@i'ﬂeﬁcﬁlé)}’foﬂd%h\%gsﬂy
pronnter i bosomal bi ndi ng e, Nnscri
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.



term nati on sequence; in eukaryotes, generally, such
control sequences include 15 pronoters and
transcription term nati on sequence. The term "control
sequences” is intended to include, at a mninum all
conponents whose presence ig essential for expression
and processing, and can al so include additional
conmponent s who$peraplydiskedt esquencesive ndectgehainresstam control

exa nd_fusion partner

squgslﬁ égé.egg’%?%xﬁgcg@ g{r?orlang g\%}}éc e&?"'e,"sré@erﬁsgé’@ HRIFE9P copigo!

i nt errdguénges thakdcein taps or anaidistiende t@edntto] thogeae uf iateeap abheqerm

of tr. rL not her, nucleic acid to, which it has

been ERSah  BaMRRURE afisea Rl Bt e soppliuGaTe Seoten,

r &f erwhitheranecessary tocuffectahedxpressionand pcdshivy 6fBing Bdgences to

whi chW q&jh& iaonlzlal Ié)l\l@ seg.ment S {valbe I i,gglitded. Anot her

type “OFBRLA0T ligated, ExAresyion copitral ssiuencas nclidp appaeRmaleonal

DNA sexgsteiptics infeiytio Sterriigaibe @ronttd? ahdénh¥ricE e qu@RER iR RNA

Certalorée\é%ctoras’ ar e caf)abl e ,of acgtgnormus replication
in a PROETINE BN SHERD2SIRICHE 30 89)yadsp a1t cearepsss that

baclt erabidike ayeplaomi rﬂii_ﬂVA;rhgclnmn&eathhllee_rnhﬂ{ce RidsQtish Q'f'u(:ilency (i.e.,

pli epl sonmal man lLan vect.ors)... er :

R R g e e P o T S

i nt egesreddequataes mh!enmhn@pfeteinfsrcfhethﬁs’l’ hg.@@tlﬁl'c df gﬂﬂi control

intr L ONed Nt,O t he hos ell; .and there ar

! ool SRR DA (38R e Bt otganiSn RBHER b Sk control

cert aéqut_:ma:geocrsll)eineudi@rdnaqmm_ ﬁlihbscmﬁal dinﬂ'ﬂgkiidﬂmd_ttmiscription

expr es t.0 ich t afe operativel,

7 i b Sa dRASR B ndlIf 2 EoriBFdemieni ielude

Iy ec prbiotessand gaprriysion Grminatiineqiende 0 Thétepl dpntrol sequences" is
"exp

' Y s"). |l n general, expression, vector

of T8 intREs Sl AP i G BT Seneissrewipl o
t hle éxprassior and|pawessing, and antaiwe igelids edi‘ditéﬁ_ﬁl&!bhbbxﬁe@tsivmﬁﬁ
"pl a L "vector" e _used | nterchangeably
D! Spellce s ARGecol ot BBk Bt R g
vect sequeneswever, the invention is intended to include

uch other fo w EXPressi,on vectors,, such as vir.al .
2\‘;Oect ors (e.g. ?EE%%I ivgcg? i '3 u%eg?'gg'l"i \§é’“‘?“§fdrt8\§?$’d§é§?°le‘° acid
adenoolerulsapatinef tatpotingastet atckit a¢ldtoistRh it hadbeh linked. One
serv, ' ent, netions. .5 The term "reconpi t

oot TRETURHR IR plee i R ereps o Rl Bbyb ez B oop
i s iintoerhiehchdditionabDNA segmantsaadyibeilipited. Wnothér tgpe of vector is a viral
rec j . ' vect or _has ,been intraduced. It
shoulaepatere A5 BlA Bl be igha] ntothe BitlEmors
2 ef ekerintvectpls pre camabtetvd aiparmotriossreplicatianih @ bst €& ihtobutichithey
t he S [l . Because .certai .
i agedle ikl Veblots ma B MR ol SRl et e
t o esptshmal mamrealiapvectrs). MMhe wedtere (e Homepibdiidl HRMGRARan vectors)
suc in fact e identjcal to the
oo A DORERco BE benoled of £istcel oty ipdufits inahadasysatl
of tané theesbyrare mepditateclaldny with thedost gheanl Morediee, deREiRvectors are
jpSel referred t.0 herein mean

Y Ldize". re : s 1o
det QE%L?PS? hb‘%ﬂﬁ%%@?éf'&%‘h‘f |B595 i NICEIEY A6 epesaitviehy digked.
ol i goAuchotardefraht hercpetrtantitiar &@fessidh 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"




accordance with the invention selectively hybridize to
nucl ei ¢ acid strands under 15 hybridi zati on and wash
conditions that mnimze appreciabl e anounts of
detectabl e binding to nonspecific nucleic acids.

"Hi gh stringency" or "highlyystringent" conditions
can be used to achieve sel ective hybridization

C Ondlahdi Nhﬁtoﬁ'&ni‘)f&weedl iftefch&ngeabl§ asatﬁ‘éjglﬁldnﬁﬁ H‘sﬁﬁ@rﬁoﬂ%rﬁh@nly used
stringent

a hi gh strjngency i g
cond ":"lejﬂ%e?‘gr Howgyendle '61’“1“%&6%[6’?4?6‘%‘“&:‘53 EﬂtPfé@thdé of

Wi t h eRptedsivn vedors yserdseiral webtors2e g""fk%h&iuﬁn Qagcuve retroviruses,
polyn cleotide may be affixed to solid surface sucﬁ

as a sfeRpinsRBand; aﬁe“°ai’54?§/!3i‘-‘fidif¥§f)r whlcbwwutyﬁleeb@@sm

0§ SSC, 50% f OrigRdinGeecomBinkR REREL [ ( &ﬁrﬁ@?eﬁgst cell¥); 5_%:

SDS, 100 pg/ M denatured, fragnented non sperm

at a Fl’)?’d?r IS dfftensed torefer tormsel wﬁcuwblcla)# respgmmn#rtspxmssmsvector has

hour $eenfikda@véad Boul
no e?en liRroddbec] Ctl 9568 dme%%ég?§& etgﬂ g@ih ot@r'i_h Qrér"ig%:E@ed% re}f@%l& only

supr & thepartigiizsguigec ezl bustotheproganyfof syish e eeit Bseasseteoein
I dentdoliifications Fntd?o&ﬂﬂh@%&c&ﬁng@éﬁérﬁi&)s agd d elt%%ﬁﬂﬁf?ﬁ

refers to the residues in two sequences which are the

K4 e CRFERMENE GRBEnCeF SHChRIRESRYFRE B9 Bdfpibriedratical Tibe parent

| engté, bt afestitgittied GRRNItReYscERBIHel &R HER Y elPEs u@e\d%Ereﬁl
stretch of at | east about nine nucl eoti des, usual

I'y
| east about 1&PRITET eBtertedy hybrdize ralered Wefﬁn Ne3ns to detectably

abOUind?sﬂcd"ﬁHéll? Binll. dRS ynucMeptides| i¥ortk leb @S Enoa@%en?s%uereof in
nucl eoti1 des, .30 nore ty |caII at | east about

nuc| ¥5erdaRee With the inyeation S&lﬂﬂyveat hypgdize toqmelgic agid strzr@s wader
IF0T ehybrigiz@ni 26l Vash CORdiBorR gt RidIMITR %Epr@&clab‘#é Iﬂ&%ﬁ%‘i’detectable

al gorithnms known_in the art which can be use

meas'UF “&WW@@F‘F‘@%"%‘WN&W% FHingency o "highiv stmingent”

pol ydbrgitieRidad 6 use® Mmeése&meb@bﬁa%ﬁﬁ %&d&{&h@ 95 KR6WH £ the
Gap or gestflt whi ch are {grg ranms in W sconsin

Pac K i usestherin. in exame E&eé?)’"@’ dighly exdment”

Madi &aditions\¥ & f@fA8d &Y indubai ﬂM}‘nGa diae Wﬂ%ﬁ thée p8t
zgrograrrs FASTA2 nd FASTr? rovf des ali ?mer? gmg:?}%ﬁde

A
er cEBffeIR 8‘&1}’&196‘@ FRUdn ey be ¢ffi xfdn‘@ asalid %‘ﬁ@ceo*‘c‘t #fcd hRmehrane, in

overd 3pridibeion®eflerloh 6X $SeL ¥r S5 5@%%@«? K'BenBardt's reagent,
Enzynol . 183: 63-98 5 (1990) ;"

Pe S
(Pea?ii? 2%'\/{9 d'k&g’"ll%i‘amfs‘i Gregmanied salpgon spargn PHAGOY ! hybridization
Peart&ﬁﬁhratﬁﬁbhﬂ’i@&br 150176\4{6‘3}5 fol6Red b%%%nc%%sl‘(njrgqa@s"c using a

P 276> 71- 84
i ﬁ?é@%@ba@%a% Sﬁ%rog?‘ye§9§) Seq s (b@zqkéfw s@ra pp 9.50-9.55.

2specified, defigubrn "PaceiBéq@brce idhtid" inRAE Ldnfeidl & nucteic acid
program or&g? thmare used. For instance, percent
e

seqUEHEReSF regdyeRdnirosequenies Which dredbrsigsordisn aligned

be det ittt dotiépdidedcASTHe 16k 6§ﬂhoﬁ s‘v’:?ueg&f %ﬁ/& ty cJanCpagsron fray be

par anet er s & V\?rd si ze, of
t he S¥EGHSRGP AEAtIqast pbost nine mucleotidespuspalinatileast alieutaginucleotides,
par aeeé eyusllyPa IdﬁEtQUélﬁi 24 nhdleotiids, tYBic 1y 1 st hbod? 98 Glidfeotides,
bncoroporat eij reference.
re 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



A reference to a nucleic acid sequence enconpasses its
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anti -1 G- 1R antibody is the 15 sane cl ass and subcl ass
as anti body 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2,
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30 IGF-IR antibody binds to human, cynorﬁologous or rhesus IGF-IR. In a preferred
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rabbit IGF-IR. In another preferred embodiment, the anti-IGF-IR antibody does not
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derivatized or modified such that it has a longer half-life, as discussed below. In




2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2, 4.17.3 or 6.1.1.
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The present invention also provides an anti-IGF-IR antibody or portion
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Inhibition ofIG--1 Binding to | G--1R In anot her
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amount of IGF-IR activation, then the antibody is an amplifying antibody. In a
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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.
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apoptosis. Thus, inhibition of akt can cause apoptosis. In a more preferred
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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
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30 from 2 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
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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
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comeai@h&q)ranmtelxﬁ NASA: q* 5 588UENGS) Of &Gﬁep&efﬁﬁéa ID

The invention al'so
pr ovAmPedimgntnthe pusieic a&tﬂi ‘ﬂ°1¢ﬂ§|°é9mp@eéhel6éﬁl¢1§§ldt sqguence that
vari r
var ne?tgﬂﬁ@s %g%m@ 2@l se&%c@&%\éé{or&?@k Bf \/é/t%g 8. a%g o'né’@deEQ D
pr efNGSiBI § 100, HHer3d ORAQMPEIFRS 2 nuﬂclamﬂ $rquenps effane peruorz@f
36DQEL BBRY of ah{6ne b SESIIS N'in' @, 519! 8CH & 28N HOdhaY chlft‘?‘reyH

conprises the joining regi
embodiment, the nucleic acid moleculc 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,



derived fromJH6 or JH5, nore preferably JH6. In

anot her preferred enbodinent, the D segnent is

derived from3-3, 6-19 or 4-17. In an even nore
preferred enbodi nent, the nucleic acid nolecule

encodi ng the VH contains nog4gore than ten am no acid
changes fromthe germine DP-47 gene, preferably no

nmor e 10hkn 1 & p2earicoroprises dnL@Eiodaalrsg@&ncaadfdll ehedIDRENT@ny one of

pr ef rg@%by,?g?rggrgen%qg% pree am no acid changes. In a

hi gh nerit, the nucleic acid nolecule
encodi ng t he Wheamhtmnrmoiptowdeeaﬁﬁcl@ﬂﬁ:lcﬁlﬂbllﬁllémhadencodes an

change. ared to.,t ne . sequence, erein
ani n% mzgcalc se%uﬁﬁcgfé’f FS&I'gazh? S 304MinoR drféq%?ﬁ?‘i\q{ga‘é%?‘&em 70%,
cfhh an gm; smnssvm@e,rgm aeg,sggew 98\%%:' bm raenmetozmewy xescnbed
chai n_of one i bodi.es 2.1
513 Boctg, raRGuflly ol el cisngSes o i sk Sisigireipgpis of SEQ ID
pr ef BIIOSEBI, e ntad rsani?. Tﬁ'ﬁnﬁ%ﬁx&%i@r@ﬁdc’iﬁ €188 lacill BdqB&nce that
am no er
sequert é:gs‘ ‘:}9\%9?5@4? ﬁﬁ( h%ﬁgﬁ’ %éga?r‘se/‘" %’énﬁ"/b%ﬂ 99% igentiggdea
Cpangle:keuf arcgnrm.etq;mcegasfgfd::L gmqsg:qugs:z:g sg 9,qu %m é\l;inginomae

ot nt | 1.es ..2. .. . 3,

@ %ﬁbo e}#gge 1Pveém(1n arowi? nfx%llelaﬁgdélwiqsa Cﬁ%q?fimgtatyé. that
nucI ybeidzzes tdxdmdhgxtmmngzmmndnsaaﬁ t@a Hutldi€iced m6le€lile encoding a VL
sequ Q%?c %h atlboecpco e3 no ac:lld F q%ence of the
VH of seped aboke, pariciarly hyelglc 2ig Holeule ity compriges amugleisacia
6 1 quudnm emodlhgaxn athosti cmeqnt d JfSBQE ROS: 26/ 1D, 14, 18 or 22.

GSIRL ses 2 nll,l elc::lcam d sequ _nczg t hat o_r,
enco s teﬂe A ofo° 8”523&%%%%%?"%?{& %Fsg‘ﬁga@ pyfbridizes

Ibhe W@oRthigily $thmgehtaaugmmi3a¢ mntllielc:?acl&mdlecu?? c’b&pﬁgmga adblete acid

preferre
nbo%fllﬁé%etdf%flﬁ %El%ll%e]lgés Cistllp &rﬂl lgcou?b conprises a
nucl ei ¢ aci d Tiedoneatiorealdolpadvides & addéic hh@m@t&i:ﬂ@ex&@iﬁﬂ% the
seq f the. .0f the.hegvy chain o
5 1S reGion gt Rhay BRI deslv g0 oD A0 b 45 hp 71 or
I n aidt4ieBs5 Wiedear, mmﬂerﬂﬂjothdmmt\m &, MiglotieEpraferel
Hol eclilL& ggmr S8s ucll e| C ac ¢ nge ct t .10,

2 g}ﬁg {nn e. nn% el% %cugmg ga\hce%%(ilgg 31 %Ie@fnpggé wlmteglon
4 _ gien\z_ez fro]rG.IH@d} JHB, riete prrefetdbatmscomn?:&gﬁreﬁxeweixhwd%em the
aci .3, 1, , .
oc! DSERIER Ok 1083 6T B NS o bt ugimen,
aci dhemkleiciacid mr[bctpltelesmdmg thelnH eérﬁalﬁwriod'nors €3h GInGehidoh3td

%B%gﬁjﬁ%cst ip&n ﬁ\@ &ne E%d%e DS ?er ly lgontgcirg rthaggirxeagggo(;cnlg 4

2pr changes, srtdsevan mumlpﬁfe}alﬂy, ndmseqmnmee &hind 2ci@ Blﬁian@Js m)i e
of ny._ane, of
¢ AR R BB 8 BRI o e Vasouans
rml &sastloge ernimp lamé elsange d:untplaed @ the pandine)sbqidhee, whaiin the amino
enc ' sequences of all of the CDRs_of
any g e B R AR ant UGS o gn aiace fom
conheihsavy chainatéreiof thaantibosieqie t,e2. 132, al14.305.1.1 9. LART 3 or
3@t @R 7, .1 1 19 or 23. 20
! 801, 40P L RO e i i B
enceddéshangesanmpared to the germline sequences, wherein the changes are identical
to those changes from the germline sequence from the VH of one of the antibodies
2.12.1,2.13.2,2.143,3.1.1,49.2,4.17.3 or 6.1.1.



acid sequence of a VHthat is at least 70% 75% 80%

85% 90% 95% 96% 97% 98% or 99% i dentical to one

of the am no acid sequences encoding a VH as descri bed

i mredi ately above, particularly to a VH that conprises

an am no acid sequence of gne of SEQ ID NOS: 4, 8,

12, 16, 20 or 24. The invention al so provides a

nucl ei ¢ 25 acilpjorpebedissnt thanudleic aid meleayle cpOWwsises 8 ogcleic acid

80% o 9 ox ng h €4l |t
%gﬁce%gt/@(;lcgé(‘lhegﬁimo agid {Qqeugrﬁ:{%g@bv?l {?\&q %'l? 2143,

a nuclerc aclid sequence of

11, 348, l 49.204.17. 2@6 1.h Iarsnethes embedioetit, nmuclemheldnmcelec
aci d [ i '

e o T RcRRGR B Re W R fRthe Mo acldNBIE AR Bne o
sfequewaeofeirmsr@fﬂa heasst chain dES £2:1,B48.2abWEB 3.1.1,4.9.2,4.17.3 or

2 0, B AR o B e

24. Fueericatheitricales ti swinorciv sejesnces afalt bthe CDRs pfithe heavy chain
Sequgpt £ £RG99! 5‘.94.5", 3\ khat 4.W§’BJ &1 288 H&ﬁ{?r ré?%r%' y
stringent 'conditions td a™ nucleic dac 'd nol cul'e
Corrpr:mhodwgcra tlnﬂmlckanc@cxdmlozbbcsleqomnmes acxfucl@necndfschE@e Fdt

NCS: =Y -
X i bbb o i olhasu 818 Bl pserma
and bqrgmsesoalmms aolﬂ sequergaof ome@FSE@HaNQSbbdylbrIS,tlﬁ@r 23. In
varl . .
o SOV LRSI a0 TRl RN AT i
of  #equénge thaigenpddeithe proind aeid) seqnenanef omedymmcef the ODRg nbany

) B8RP 0, SR 5ol R

ner as
Bhai ene or &wea dfdhe (ORGSR any one PARER M NO8y3, df llarhﬁ,l 190d33. Ina

9 3 2 F‘ér;eté:l‘rg% ?‘é‘@oﬁoﬁ{gﬂp ﬁeggﬂhg% Ingﬁgul Yrg;ggéfs quHUClElp Geid sequence
hy br thetemeodehithe amigg pmé sgle@cmf aHmﬂ th¢ CPRs ¢{ aap pnemfcsgiQ IRNOS:
descy isbesl 18B8\E4 B c% Eablh }{uc‘?el P& JrBiRbe tppgéﬁﬁéf any

one of '1t's fusion ?ners trans @ﬁlc ani na
t hat 0@9@65@@§Qﬁ;ﬁah%dﬁk?m%gl obul in genes, such as

R XENOMOUSE TM anB@BE e%%&em}lé ﬁuciefcaaQﬁ écﬁlc eﬂ&ld ag{lno

a non- hunan non- nouse trans eni c ani na I n anot
ermbotfidrsaeence ofa VH{atrip atderst 0%, d86.i80%I85%, SV 95%, 96%, 97%

0o FBFO9 A HARSRIHE aAHoMB seqlbcElknlBng PV H Blscribed

humani zed anti bodi es. A nuclelc acid
mol elmunediatsieahore gartieidarkyrie ¢ VH thas aenyprisescanamdro agidl sequence of

15 16f o'fBEle‘) 1\"2{33)( 48y lb%og)ﬁ‘ﬂflﬁ%@ﬁ o*ﬂ%ls%?&r%‘vgﬂ s Poucleic

nucl el ¢ acl cul e 'enco vari a omal n of
23 hezpidsearracathdrs i feayt A0Yog B, I§O%oﬁ5ﬂ(g 96 n 96%he? 00 P8% or

Wi t hgg, nd‘éfﬂ[&%ltté%u&i’é?f‘gé:d“se@f ené J?‘S@ﬁf}f s%batbrNosS'smi ! 13 r'»yw &

nucl ei’ ¢ acld nol ecu ght "cha
ant i 23 dFandthen pmbdsiaint, rmyw@ielc e@fh mpleudq mocbnyg 5 M’Hu inapeahat

n u C | BhbfdB& uqdermhg}ﬁmggerﬁ @&ﬂﬁig 8ta Iﬂ@cl%@ﬂx@&h%@@@ﬁ@b&r&é’;

ght chain or I ng domal n
vvl t hVH ag deseribed ebayernatiquledy ta a|ViHythet comprises arT4mingeid ssieence

3@0' dof"mlz gFS‘ﬁC?ﬁ) ﬁ6§949'h,”ﬁ, 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, |



the VH and VL chain may be converted to full-length
anti body genes by inserting theminto expression
vectors al ready encodi ng heavy chai n constant and
l'ight chain constant regions, respectively, such that
the VH segnent is operativeky linked to the heavy
chain constant region (CH) segnent(s) within the

vector and t h?h%cﬁﬁ%ﬁ%olécﬁle&ﬁc&%ﬁhér\@byth lormé%r%rg ﬂcavy
t he Ilght chain constant: region segment wt

t he anddighrchainggfiag aptid GK-& thwwrﬁmva@a@e@@ms rhgtee&ruasetse
enco t [

Ul &Ultd;r%éitf ﬁw? gtgcey Am%nes aﬁlF ﬁ@fﬂﬁﬁgnttﬁgdy I\[ﬁétg%ils Ioa o

t he lncala;tlnemdiwts eREofinE et entkbod)emtydhl hgoven lVRhecﬁﬁtalsne tes., éambrook

ucl
5157 SN TRREA B SIERAP il T
may fgtian (ACR) edcRNA stpning of witibodycgedes3(n onxl egthotliwnt of the
SNk dfon! e%ﬂgelgaﬂﬁ%'le@ﬁes TRPyBEIRA GRE Ayohil
heavy an aln constdnt region gen re novvn
i n tdxpresses an @gdGFéRgntibomblaﬂesenbeg|abovcserqu@hty@§1)@f1doma that
Pr Ot}ﬁk BSor@lor #IJWHQPL%EQ @ltrah@tﬂ% grﬁltnal cali IihaEgcpresNE 'ﬁ'urﬁfﬂ'pl

No. - 3242, Nucl eic "acid ng) ecul es encodi ng
Phe 1f'\mulf’°31@?\'§tl Eeq@éavsh 23 AVESYOMPHRE ¢ hefi-hisnaragousisnsgraic

43 BiRd 6SSEH. l-fuﬁﬂm rf'%n-‘h?duLe tkdﬂE%thml tﬁ%othé’r‘éﬁab@@%@m the
i ntroduced and the anti-| G-I antlbod i sol at ed

a priwbedamads dastyedifrom gmon-hyrpan, perl-Eanseeais a@lwcﬂuﬂwgax bvexsed.

var 'eaé"fﬁrhuﬁﬁﬂl'z&{‘an%o&l&e heavy chain encodes the am no

aci d sequence of SEQ ID NCS: 4, 8, 12, 5 16, 20 or

24, and the ruBhciicacidmalerls enseding tpewite heavy plain of an anti-
1yariigplm aﬁt%ld?ﬁ‘m?f)e &d?.anlcteq Ia& ﬁs‘sn@' a%cl@i‘&%E’iQ‘?xﬁalécUﬁ eﬂeydmg the

aci d sequence’ o
SEQ van{blmmamfeémvoftcgam ﬁ@anaamrsﬂﬂ bams %ogauethereofaﬂal BEQ
| D NEhstah? dshemi &fta%e!\@echﬁ‘iHCkﬁﬂlﬁrlyﬁ(}iugle§%91'd%1ﬁ&uﬁQﬁ&qlr{éghe

t he constant region’of the heavy chain
ant ilighighaip Rf aWIrIQSdRégnbzdx may be Qonmuczed bz fqanaaa nugleir agid
4.9. n?olccﬁlel:gcoam@m \ﬁngblél-dongi:rgf{ ch%ﬁi o]-Qn Q‘ﬁ@lﬂﬂ)ﬁdﬁxg Bomain

am no acid sequence and Qm epl cts
2 Itgreof with @ constag domain of adight chaing iﬁbe whsqammle@aleé Angyling
t2he the @ﬁh@@ﬁbﬁbu@fl’xa)t’ t@coﬁ%ed toclﬁ_fl Iléﬁgﬁrhhhmg'g@&s b$ 1ang:1111rg

in ahqm @foeqxpréifw@nﬁ@ers H{E‘fﬁiy encpﬁxeg heavy ehain eanptantgpd ésm Fbam
encQghsat &%€n§ &e&écﬁtmzyg FRARAR :h@fvpt REmBRAYYperiali 9 linked to the

encodes and the nucleic acid nbl ecul e
enc #gvigh %lh@onétewsrega?n (CHD seamentés) withen the vectasard p Yilsegment is

2§nC%g§'§nv§mnkQ :Bl@se 17t chhift cBnsPAR, Rk LY sefifledt WAHIHEREor.
the nuclei'c acid nolecule encoding the constant

dondiismativelsh the puelciq acit aolscHeseneqdingthe VB o VAcghains are converted
S eq HRH afl- e gthinibddy %ﬁ% b??mklﬁé‘q d, rl‘@at'ﬂ'léc!h@ h@cla@ h&d molecule

nmol ecul e encodln he nucleic
aci G"@éﬂfléﬁ’é‘bd’ém tswa@c N@l mszsculq wcarh@s ﬁ@H Céwm;anmimdard

a nwne%msrmbgcmcﬁmqﬂe@ ﬁmﬂbng B& hdhfved Bng &Qnen%aw

chain of an anti-IG~- 1R antib dy or an antlgen bi ndi ng
3Qomamotectlpeineeding \SL aq;cth 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



l'ight chain of an anti-IGF- IR antibody or an

anti gen-bi ndi ng domain thereof nay be isolated froma
non- human, non-nouse ani nal that expresses human

i mmunogl obulin genes and has been i mmuni zed with an
|G--1R antigen. In other enbodi nent, the nucleic acid
nol ecul e may be isolated frgman anti-1G--IR

anti body-producing cell 25 dterived froma

non- & ARRE €8 é%ﬂ'nﬂ@lvhi@ﬁ tﬁegﬁme%emmu%tah@m aM‘t’ﬂfG
produces anti - I R anti bodi es. Methods of isolating
rrRl\IA@“I“P?ﬂW%qﬁaéedantl | G=-1 R anti body- producing cells
may be i sol atﬁﬁa@yfeﬁédae&%aﬂ,eh%@mwa@&,d Sl NRE A RH Bt

anpl i fied using PCR and [ibrary construction

t echisgiquekthe hasyy glvrree@ms thws amigogeid sefaense pf FiQEINOSt 6 8, 12,
ebt atewzﬂsl : 1R ugnemkﬁ%éégmf%%m R vaRdble Jag%ﬁn bfthe light

heavy an t chains. he nu Ielc acl
ol ecziﬂailnesncndﬁ theeamireatid soqueaenfiSERARNGS: 8xpr 84, 18 aa2geSEQ

a J .
ot o Vo BpicRitd T apldiinlding B0 rASOAEHERTE pupleic
pr ochsisleseaushereantaslingribd dooetans ssgicgiof gwleéeayhahamn efrihd dno e CEIR
| MuReaCing$i1ng, 2 84, akzqd13?§.1.1w§ atel PRlislqdised ‘?e'fd%

anti body derivatives, described further

1Pf  tdsaicis i agnivo 3d saqtrmeea@éﬂé@ IBND: 38 derigstithe pentsiacid
NoN-Jau TR enccﬂﬁ’t{k thd @RGSR RefonP tHIRight hiR oNHE bRl GRR a‘ijlflbodies

nol ecul es used for anti bo humani zati1 on, al so

as dekelh rﬁéa %b‘r &1, AS8nbi hdan bdThusrin a prefesred gmbasiimgent,
aci qhmcﬁ&%ﬁsnaécumﬁcddm\maoeaar@dmn Dﬁhmﬁdy @Rin encodes

probes or PCR prinmers for specific antibody seguences

For SEQDaNE28, ar&i theieyclsicacidanaeleqys| caeading thereg gmaof the
1§s eq,gmh%égwaég $ED ﬁ‘ﬁﬁbof’cﬁ 195 nﬁ,rmeﬂeﬁe&nﬁea&enmk ﬁ&&%&@

. PCR primer may be used fyre|ons DNA "t

cou|aaldm?lwsksancodlnﬁtﬂecrcoaﬁtanadom%n pisbs kepey qhain has the alecil%p amd

sequeqieRs of SEQUBNG: 7 %&’?Hé%ha&c xa& in%l%@re depBhdde eénstam
anti-IG--1R anti bodi es. na%re erred enbodi ment he

nucldemainas te Renleicasidssqusnes of GEQ PRSI eot i des. | n a
nor e pr ef er I gl 2R S B&IRhent MR c1ek 12610 %ﬁ'c@%ﬂcg@i%% afh%r the

from y variable regions of the heavy a
2@ halhﬁ%"y(ﬁ ale H%anemflﬂ%ﬂ% agifoofyrean agtigenibinding dormgia mhem@f er the

pr efighd Rsin SRR NSRIR aﬁzl;b%dpu &QHH%'BRS ir%%%m%ﬂ@]@e%fﬁ‘n

or a art of one or nmor e of ectors
i nv 1913t dr{ragt HIeTdREa SR BRSS! that sigrosssehyman) x@rr@n%qbalm
nol %est asd 1k b&mmknnmeai W@f‘antlbiﬁm%ﬂﬁg%q Entdtr BRBIMmEE i

or the antigen-binding portion thereof. The I nvent'i on
al s@uiiﬁlew@@@l%emex ke isQlaed fram geyanthiGFRanshady peadycing cell
24101 @EiN8%roRfa ﬂo’ﬂﬁranég@?ﬁ@ Mim@br H3AL lﬁﬁﬁf?gﬁxeﬁth@h gr&m:es anti-

chai n_or antigen-binding portion thereof

i nvéﬁﬁ[%ﬁmﬁ’l"é'és dﬂamdeeélsvlé@tson%Né &eprthedntidGRuR|aatibedy-

aci QrddRtifEsHIe madBeRslhBdbY HHdea t&ﬂm &e@tc?dngf'andm?ghfﬂ;ﬁq using

ant i bodi es, antibody fragnents, éaro es thereo

PCR and library construction techniques, and scrcenc 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
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To express the antibodies, or antibody portions of the
i nvention, DNAs encoding partial or full-length |ight
and heavy chai ns, obtai ned as descri bed above, are
inserted into expression vectors such that the genes
are operatively Iinked_to44transcriptional and
transl ati onal control sequences. Expression vectors

i ngl ude ,25 pl asm d ref,rovi.Luses, .co

dofroatr B RIEY- g EHE R K Ry f #5 BhiTRa ki Fhron Rian
| i gai-ethsgenicannal,akd miclelehl mdledules map be niep forangdodznd
trgnslatLona{ cqﬁtr I Pj‘ﬁequences Wi thin the vector
serYRATAHPT 25 8% 4 B1%%¥i on of regul ating the
transcri pti @nartdr émitrodithent, itiehuolkictabid neoddci:leodjthgimmention

The expression vec and _expression contr ol .
sef@kReEe %@0%8§é‘$:‘£?6m5'é f%éﬁfﬁ&fﬁ ap|ibedySeqyenqgy For instance,
eXRhEI&t A AORtulSHosahly Besel in Thenaté Memods driaghileic eid n
gene_and_the anti body heavy chain ge

can be
i ngwjecwe PFﬁtpamgrerﬁ%pf%L@ec{,tQ@{napf_y regions ogﬁgﬁﬁe&?téau]d be used,
enheaaliB b isoRRinlcige BAS seyléncty oLilise flprodiicing viafigblSduTkains of

expression vector, The an{i body genes are i.nserte

i newi-IGfelReanppoiss; bie Profeme ?mb&%f?*éﬁzfawa vt &bﬁ’é"%‘@? g,
| i giadon@dlectifiesc DNPmErERRdfated chdsdifrent, thepliginudsotides 4rk o5
antj pody,gene .fra nt and ct or. r, bl unt. end

1 biablo bR eiors B i ead 3he L effing o ne3p iy B gt 1n an
C O BNER RoRd re féR€d éfibotifnear) ehetoigénuelactidde ancadd aline taipan af bne or
conplet§§Qgﬂgn CH or CL i mmunogl obulin sequence, wth
apPeesHf gy estriction sites engineered so 5 that any
VH or VL sequence can be easily inserted and
expessed, as descri bed above. In such vectors,
splicing usyall : . | '

h the | nsof ReYesREF B TaBRIMERRARA ARk ARIMERRImOlch e
pr eftbeiinveptivh tatenexa the heeyi dain ontnd 2atigsn-biding lpertios Hiereod

r e?f\quvc‘cnti Iso Q&H&ea‘%cttark E‘or{l‘;m%in .lfﬁgar[ﬁclgé bt MtRecules of the
Pol'yadenyl'atidn and "transcripfion termnation occur

at inmerttion thatdncastetlsedight cheintoz antipgninding pattion therref.cBi ng
10, 1 I L Nant r q - 0
o7 0R RS pritfes REG bR HHPRSPAMIAER] heolpRloR
t hprotzins,i rhatifjedahtiiodies raptibadly iragmends lahd prates theraof.body
chai n gene l.oned. | : G t
the oi gnal  LooirAE e sRiich 3 s UERirSor BURREA, DNAS
t eenspdingpagtial phiu!ldengihdieliyangdthaavy chzing obtgined asidgsrsibed above,

a
het'erol ogous si gnal ' eptldg
15trénsaiptianah end-transiatieogll cobinliseauprogs. eExpyessipmvestids inflade t o
t N1 a0kd RS nSIALARARI PR Co I SETONRIRARL FXHEERS TR
vectors of the rnvention carry regulatory sequences
t harttibedyrgenois lig#ied intoprvssior siah thit tramscriptional #rsldsangfiioinal control
ge ' I any ’ j t hose
e ifenkf Bl v beryd heiflrlngfpbruRinRl GFicghag e | 1000
v etansgriptipmeriduransigjion loéths entébotly game of herespredsionyestorzpd

S e%g&ggctﬁﬁ%ogﬁ%ﬁ s?@@@dgg arg dhod o!rB r?fé gf&ﬂxﬁiﬁle@ﬁtﬂtl’a‘?e&'?&iigr?h&f

t he trans
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 sités on the



the | evel of expression of protein desired, etc.

Preferred regul atory sequences for manmmalian host

cell expression include viral elenments that direct

high I evels of protein expression in manmalian cells,

such as pronDters and/ or enkancers derived from

retroviral LTRs, tone?aIOV|rus 9(1@0 such as the
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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



mammal i an cells by viral vectors. Methods of
transformng cells are well known in the art. See,
e.g., US. Patent Nos. 4,399, 216, 4,912, 040,

4,740, 461, and 4,959,455 (which patents are hereby

i ncorporated herein by refasence). Mammalian cel

l'ines available as hosts for expression are well known
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exampl e, the IIut ne synt he‘{: (g $ Elr g,c ?mto
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cells, and a number of other cell lines. Mammalian host cells include human,'mouse,
30 rat, dog, monkey, pig, goat, bovine, horse and hamster cells. Cell lines of particular
preference are selected through determining which cell lines have high expression
levels, Other cell lines that may be used are insect cell lines, such as S{9 cells,

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



20 Transgenic Animals The invention also provides

transgeni ¢ non-human ani mals conprising one or nore

nucl eic acid nol ecul es of the invention that may be

used to produce antibodies of the invention.

Ant i bodi es can be produced47n and recovered from

tissue or bodily fluids, such as m |k, blood or
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di Sf[mggaeﬁ{a aﬁﬁxsn@ﬁhéﬁ%ﬁﬁeﬁém ?i}e&sgﬁn&m&ﬁeﬁhewmméemau

and/ or chal n of ére referred
errbcnmnmﬂms enqoﬁed hyrthepustein acidamoelprales Prayided heseinzns gomprising the

ex P raﬁﬁg &ht@ﬁ&s %&M’dg&ﬂéﬁﬁ ld%e%%n%? ﬁ@%sﬁgt 19%“&1 addkdless of

2 NS specifically to
pr efﬂac gliytopylntigrend the@ptitofties.| n anot her errbodl ment t he
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phags a pofiogetttedg the library with a IG-IR or a

portion In another embodiment, non-human transgenic animals are prbduced

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



20 thereof, isolating phage that bind IG--1R, and
obtai ning the antibody fromthe phage. One nethod to
prepare the library of antibodies conprises the steps
of immunizing a non-human host ani mal conprising a
human i nmunogl obulin locus with 1G-I1R or an
antigenic portion thereof 480 create an inmune
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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 ¢DNAs prepared from mRNA derived from human

lymphocytes. Methodologies for preparing and screening such libraries are known in



with the desired characteristics, a human anti-IG-1R
anti body as described herein is 20 first used to

sel ect human heavy and |ight chain sequences having
simlar binding activity toward IG--1R, using the

epi tope inprinting nethods ggscribed in Hoogenboom et
al ., PCT Publication No. WO 93/06213. The anti body
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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



whi ch the class of an anti-1G-IR anti body nmaybe
swtched with another. In one 20 aspect of the

i nvention, a nucleic acid nol ecul e encoding VL or VH

is isolated using mnethods well-known in the art such
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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



20 CH 1, CH2, CH3, hinge donains, and/or the framework
domain with the correspondi ng human sequence whil e
mai ntaining all of the CDRS of the heavy chain, the
light chain or both the heavy and |ight chains.
Miut at ed Anti bodi es In anothesn enbodi ment, the nucleic
acid nol ecul es, vectors and host 25 cells nay be used

to ”ﬂl@@vfﬂlﬁﬁﬁ%@%e%@éﬂed kslypé, Exﬂggsing% Ifght chlﬂecm@ﬂ)te'hgﬁgd Kedvy

may be nutated in the variab omal ns of
an d/ dhainjigyh eelly g calecting e arti-1GF-BR antibedy Wigh hpdesired i l@mype
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speciadntibddly etativd3@ising techighiés antahdiRddd USwl t8 ofié dfordfary skill in
dlrecged nmut agenesis are well-known in the art. See,

e.g., rook et al. and Ausubel et al., supra. In a
preferred enbodi nent, nutations are nade at an amino

52 adVwnanged dutébodinat i s known to be changed conpared

to gernine in [
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nutatlons nutation In a ranemor regi on or
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decrease”Kor, Or to a tert e% dmg spe\élﬂcny of the antibody. Techniques in site-
30  directed mutagenesis are well-known in the art. See, e.g., Sambrook et al. and

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



In one enbodi nent, there are no greater than ten am no
acid changes in either the VH or VL regions of the

nmut ated anti-1 G- 1R anti body conpared to the

anti-1 G~ 1R anti body prior to nutation. In a nore
preferred enbodi nent, theresis no 25 nore than five

am no acid changes in either-the VH or VL regions of
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In another embodiment, a fusion antibody or immunoadhesin may be

Ij

itg&%iﬁig?ﬂay also 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



McCafferty et al., Nature (1990) 348:552-554). The
single chain anti body maybe nonovalent, if only a
single VH and VL are used, bivalent, if two VH and VL
are used, or polyvalent, if nore than two VH and VL
are used. 25 In another enbegi nent, other nodified
anti bodi es may be prepared wusing anti-I1G--IR- encodlng
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gtr) L giﬂgu?sgrgsr' { raunc%i.:engg_(dﬂl EE%O J 1 388915459 TR o8 FaHlderrnecker et al.

30  "Janusin: new molecular design for blSpCClﬁC reagents" Int J Cancer Supp! 7:51-52
(1992)) may be prepared using standard molecular biological techniques following the

teachings of the specification.



EG-R In a enbodinent, the nodified antibodies

descri bed above are 25 prepared using one or nore of

the variable regions or one or nore CDR regions from
one of the anti bodies selected from2.12.1, 2.13.2,
2.14.3, 3.1.1, 4.9.2, 4.17.80r 6. 1. 1. In another
enbodi nent, the nodified anti bodies are prepared using
one or 1more Ofjy bfiiner ¥@kdt, Qslﬁln?en'é &6t BGRcifk aflBGi0Y calf B Eonerated.
CDR regi.ons whose am no cid sequence IS presente

in qu%weqq@gubozly mgy bgma@ tha_[ gomg_rges GDRs arg framgworkgegigg from
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{he MAamanorksegians may Pﬁr%emomfah@ganop@gtq%ed her ein. For

exanpl e, an 5!@!51§ﬂe§99¥nti@5dyadaﬁ bpgé?%raﬁ;@ma{ ﬂﬂds‘%faec‘iﬁb@lly to IGF-
i nvention can he functionally ITnked (by chemc

couplR Hygoush epthinding dpmaipnd mﬁsaqnau@hculas@whatsp@nd bipding
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such as anot her antibody (e a ecific anti bod
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fs PNakdiR&RYSdyCBhtaiRHE Rore (RAUNE VELanNAY rﬁaﬁecg@nernmat@ms
t hat can nedlate associ ate of the antiBody or antibody
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type of .derivatized anti
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r eactGm- ﬁ-'{ Qfde' %tt&?ﬁt@fc@ﬂ@&p&h@e@ﬂt l‘ﬁ@ﬂé@lpéd éhger Spﬁf-h@xr cells. Ina
(e.g %Pm dobenzoyl - N h dr oxysucci nim de

estefr)’md%re RRSBILPLiRER; %ﬁ%hcr(ﬂ@lfgu is QP2 resapIon Y fgh, CD20 or

subeggF®).. Such linkers are avail abl e fron1P|erce
Chem cal Conpan Rockford, 111. Anogther type
derivatized att?erpgimeat, themodidied antibadiesyiserribe "u*}re

et epiehRed @ggrbhsOmarhomé ﬁhalﬂ@m@f&xk HAY oo DR Yns from

portion of the lnﬂﬁ ? % Q0 derjvatized include

f | uoPREEEfrantioadiss slesied fomcd dp%é3 # e dddi H7-2 41730611,
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5-di ne @'l“gptél am ne-1 - napt ha| enesul fonyl chl ori de,

phycd [FF8197S of o PRIATe fLRIRGLHYE P%{wa" pqidseaugnge is pyssented
ant i hsBQ IR 08! 5, 48, loatxeh£ds, 18, 20, 22 or 24, or whose nucleic acid

30 sequence is presented in SEQ ID NOS: 1,3,5,7,9,11, 13, 15,17, 19, 21 or 23.

Derivatized and Labeled Antibodies
An antibody or antibody portion of the invention can be derivatized or

linked to another molecule (e.g., another peptide or protein). In general, the



with enzynmes that are useful for detection, such as

hor seradi sh peroxi dase, f3-gal actosidase, |uciferase,
al kal i ne phosphat ase, gl ucose oxi dase and the like.

When 25 an antibody is |abeled with a detectable

enzynme, it is detected by askding additional reagents
that the enzyne uses to produce a reaction product
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whi ch conprises a therapeutically effectlve amount of

a cOrgaieeidase. lugiferass, plkpline phosphalass, slysksn oxidasganddks likg. When
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. 20 FgpSdambk; wiRANKE et 'hSnseer’lﬁﬁﬁFode%g preSia€ e Jd@ﬂ

f
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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,



such as, without limtation, restenosis after
angi opl asty and psoriasis. In another enbodinent, the

i nvention relates to pharmaceutical conpositions for

the treatnment of 25 a mammal that requires activation

of IGF-1R, wherein the pharsaceutical conposition
conprises a therapeutically effective amunt of an
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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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many cases, the cells targeted for apoptosis are
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i nduci ng apoptosis by admnistering a therapeutically
effective anount of an anti-7BGF-IR antibody to a

patient in need thereof. In a preferred enbodi nent,

the anti body |'131eiﬁt|ib%§§ 814 onk 8Mhord addftichal tgerl;;’eugo ag%ntlflthg’
3.1.1, 4.9,2, or 6.1.1, or conprises a heavy chain
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| GF- Iis asAvpigered mpltipi tlmfs«eﬂt;éewbrastmdheaapwnay\m pﬁnmﬁ@red from
npne @G&eﬁrﬁ’&%aﬂ l%toﬁceoerveﬁ'sﬁmﬁxs The mﬁmﬁmﬁqﬁwton alsBfRdute
met hod conpri ses the ep of admnisteri

ant i Syatyss theeedimes Seiby “Y‘%F daﬂmmeeiatly.wne; qyery t‘ﬂ° days, once every
NONCRELdaPdl %nge?tveﬁﬁlz rU%@Q)eFﬁLvo %Ieags eon@@b‘\%?ydmsmh once every two
exacer bat ed evel s of | "and/or 1GF-TR

| eve|"§nth6r°na<'cftwev tl%ye mpgthgand Pmeéww @ixaRAsdyi arERY be pdrainistered

NONCABRRALEUIE AL MRERGIHCHle éh%ﬁldﬁher&?ﬁ&%g aérs{m.stered viaan
ﬂ%gantlsnl psoriasjs, atherosclerosis, snooth nuscle '

st BROEMEOBF diicalowtranpalJaalablsy infravappys oYpeusangpus, intramuscular,

m cr ?yraxa@rui aﬁra@h@} brftsiaal foutd, Tﬁyé‘dﬂqmn&hm&raéyomdb@aanﬁuéered
ication of diabetes, especially of the eye.

Tor 6 abar%tf disraatframi aitaRtthe BT Tha?ﬂmhuraepn lhmaahsqnsrauxywm be

s oWgdrhiARteRIdTEH 8 Sohg @ tht Aendd RIPERER Brodtésd ﬁaalt th@mgwya,iauses the
state. In a nore preferred enbodi nent,

ant i MMSEOT $aNSEA {q HopBFONg pro dpcrass i prsight °’a¥Pl“F€ast in

part, the nongROQRAY At sxaséa%&glt&adnnﬁcﬁirﬁ anzlbed@ﬁ%@ﬁ& with
aspect t he i nventi on, provi des a nethod
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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 to a patient in need thereof via gene
therapy. The therapy may be either 25 in vivo or ex
vivo. In a preferred enbodi nent, nucleic acid
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embodiment, precursor B cells or other cells are infected in vivo using a virus known
to infect the cell type of interest. Typical vectors used for gene therapy include

liposomes, plasmids, or viral vectors, such as retroviruses, adenoviruses and adeno-



25 follows: Imunization and hybri doma generation

Ei ght to ten week old XENOM CE TM were i mruni zed
intraperitoneally or in their hind footpads with
either the extracellular domain of human IG-IR (10
g/ dose/ nouse), or with 3T3-I#4F 1R or 300.19-1G~-1R

cells, 30 which are two transfected cell |ines that
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the manuf act Ufffy& thalhRiRRSH may be better understood, the following

20  examples are set forth. These examples are for purposes of illustration only and are

not to be construed as limiting the scope of the invention in any manner.

EXAMPLE I: Generation of Hybridomas Producing Anti-IGF-IR Antibody
Antibodies of the invention were prepared, selected, and assayed as

25 follows:

Immunization and hybridoma generation
Eight to ten week old XENOMICE ™ were immunized
intraperitoneally or in their hind footpads with either the extracellular domaiq of
human IGF-IR (10 pg/dose/mouse), or with 3T3-IGF-IR or 300.19-IGF-IR cells,
30  which are two transfected cell lines that express human IGF-IR on their plasma
membranes (10 x 10 cells/dose/mouse). This dose was repeated five to seven times
over a three to eight week period. Four days before fusion, the mice received a final

injection of the extracellular domain of human IGF-IR in PBS. Spleen and lymph



Protocol | 25 To performkinetic analyses, protein-A
was i mmobilized on the sensorchip surfaces of the

Bl Acore. The sensorchip was then used to capture the
anti- |1 G- 1R antibodies of the present invention.
Different concentrations ofs the extracellular domain
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EXAMPLE II: Determination of Affinity Constants (Kq) of Fully
20 Human Anti-IGF-IR Monoclonal Antibodies by BIAcore

We performed affinity measures of purified antibodies by surface

plasmon resonance using the BIAcore 3000 instrument, following the manufacturer's

protocols.

Protocol 1 ‘
25 To perform kinetic analyses, protein-A was immobilized on the

sensorchip surfaces of the BIAcore. The sensorchip was then used to capture the anti-
IGE-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 BlAevaluation software

provided by BlAcore.



15 anti bodies of this invention were able to bl ock

| GF-1-nmedi ated activation of IG-IR |G- 1-nedi ated
activation of IGF-1R was detected by increased
receptor-associ ated tyrosine phosphorylation. ELISA
Plate Preparati on W prepar®sd ELI SA capture plates by
addi ng 100 | bl ocking buffer 20 (3% bovine serum

al byR4BSA] - in Tris-buffered saline [TBS]) to each

well of a ReactiBind Protein Gcpated 96-well ,pl at
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37C, 5% CO2[ 2.04.8r ni ght [e@1altbov the fells to attdch.
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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 2
ReactiBind Protein G-coated 96-well plates (Pierce) and incubated the plates with



hours at roomtenperature. ELISA with

Anti -tyrosi ne-phosphate (pTYR) Anti bodies W renoved
the cell lysate by inverting the plates, washed the
plates 30 five tinmes wth wash buffer and blotted on
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mM HEPES, pH 7.4, 1.6 mM NaVQy,) to each well and mixed by pipetting up and
25  down. We transferred 100 pl of lysate from éagh well to each well of the ELISA
capture plate prepared as described above and incubated with gentle shaking for two

hours at room temperature.

ELISA with Anti-tyrosine-phosphate (pTYR) Antibodies
We removed the cell lysate by inverting the plates, washed the plates
30  five times with wash buffer and blotted on paper towels. We added 100 pl per well
pTYR-specific antibody (HRP-PY 54) diluted in blocking buffer to a concentration of



bottom pl ates. W then incubated the plates at 37C, 5%
CO2 overnight to allowcells to attach. W then
decanted the nmedia fromthe plates and replaced it

with 100 I fresh nedia per well. For testing, we

di luted anti bodies in assay7sredia (DVEM hi gh 25

gl ucose nedi a suppl enented with L-glutam ne, 10%

heatg P Sl hﬁfﬂh&@atgmc %QQ “th/sﬁqkl ﬁs%ﬂﬂl‘és 200k g!/rﬂﬂarature

each of geneticin, pen|C| l'in and streptonycin)

desi Wedher mashied thegsiltins §4etinish Vit vaslles: 5 tgmttes@n pmr towels.

Al sanpl es WereQielRGEd GRdTRE of
i ncubated the plates at 3 ok %rrmgir?}%%ﬁ‘ﬁ?dy\gﬂm&loomper

di | uvdpf[TMB pgroyidgse substgatgsolution kinkagaard &rPeoty) andiupsting with

22 %’-ﬁﬂéi{g AeRRH &I@BELC%‘BE’@ pptBxiflateBeS. | 0Bk dut

round radi oact |

athperageillof THB slmsohglanKlrmaard &
inc %}adwts ben Rlodk i platts Q) OIEE&QHBSEQ r&Hm 3

bl otting gently onto paper
was Hetitipmandgupptitaedysagpsyremier at Qigssehen | ysed

control
col diev@nment @a%\wﬂ P

the nedia b

e

h&‘l’dl

%Y

cells by addi mw&parldfq uke NN rddulds%r Bl

the plates for fiv

e mnutes at r

oomtenp

"k
o7

W&o \A@eé‘gﬁ color

ratq Q%Pﬁe

s and
t he

B %fo@rged _

at ure.

1P hertithrssyessl anyibodies pitheinnentien. Thy rgsults Pﬁtmswr«mﬁmmt ﬁmv@rate
10 aﬁ@mn}ﬁﬂhé arfiBbdi BN AR ﬁua%ma%lamoﬁqaﬁedsm RAEE of

on a Wl l M cr o-

Beta counter.

Table 111

and Figure

3 sH@\ﬁﬂ?‘ﬁé5W°é’§lPD’t‘@“’éFCdtrPﬁeBmé%ﬁ%‘i*4‘%‘&!{05‘}5%P}FQ?P*F?éﬂa“% th
t hr eRrh@RbRS BB suNEca BE LA §Rndy tﬁJ‘r@lahW&‘f@nb?Qﬁ thed i S

exper i ment denonst r at ed

t hat anti bodi es of

i nvERtifagdies epBEIRYERIATY v i nhi bit bi ndi ng of [1251) -1 GF-

cells
nocl on

Ronoc! ondiiel]

verexpressing 1G—1R Table Il
ti bodyl C50 2.12.10.45 g/m 2.13.20.18

g/m 4.9.20.1 g/nm EXAMPLE V: Epitope Mappi ng Studies

Havi ng denonstrate
i nvention recogniz
mappi ng studi es w
i nvention. W focu
on the 2.12.1, 2.1
We conduct ed Bl Aco
whet her the antib
sane or distinct s
bound t he extracel

d t Mbndclaalant i
e | Ghntib&ly we [

bodi®s of
er fugfmtpd

t he
epi t ope

T SE\QSlro‘I dllll
sed these exper,

DOCU 1%2 of

the 20

iments pgrticularly

A

q

3.2, 2184 3,
Fe conpetition

INd 048 2.
studies t

anti bodi es.
o determ ne

di es 2d4.3t hi s i

nveéxi2son

| R ol ecl

bind to the
le. W

—t—-e—on—t-he—-GF
| ul ar ﬁ%ﬁaln (E

CDS’ 0844 |

- 1R to a

Bl Acore sensorchip
.

asS LO UCbbl I Ubu dUUVC I

n Exanple

V& bpURIPRETV! RhtiAH-iHe@dMd BlockiAg dJriVEMGER Bid

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 p! 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
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We conducted BlAcore competition studies to determine whether the
antibodies of this invention bind to the same or distinct site on the IGF-IR molecule.
We bound the extracellular domain (ECD) of IGF-IR to a BlAcore sensorchip as

25  described above in Example II. We bound a first antibody of the invention to this
sensorchip-bound IGF-IR under saturating conditions. We then measured the ability

of subsequent secondary antibodies of the invention to compete with the primary
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30 250mA. We then allowed the membrane to dry completely and blocked at room

temperature with TBS (Tris-buffered saline pH 8.0) containing Superblock (Pierce
Chemical Co.). We added the IGF-IR blotting antibody SC713 (Santa Cruz) to detect
immunoprecipitated IGF-IR.
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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



antitunor effects in athymc mce," J. Pharmacol. Exp.
Ther. 291:739-748 (1999). 83 Briefly, we injected

| GF-1R-transfected NI H 3T3 cells (5x106)

subcut aneously into 3- 4 week-old athym c (nu/nu) mce
with 0.2 ml of Matrigel prefaration. W then injected
mce with an anti body of the invention

| nt r &peing by ﬂe\alcytymélf)t @t afdlyzad the Hlv@Grdnis.of fluorescence intensity

appr tunprs fo

nonr 12 v <A RutBer dcoutShsine Celiisiootaten Warlared

det elbmdmgm In:e chcm\aedlbody frbkigrdphd of ieafl BLuGredtLAe itédsity VRrsus

| evel S @)ﬁ; ﬁ' & he SC- 71_3 ant i bod‘ﬁ?d | ocki hg

but £ 87bpRY Sensqniaion i Rest FresEmeHS, » 8t Mg ied by g dulitad o

gf t QueacMCFaeklls 2ad exmema@&br@m&dol@@ts tissé bulfusddll, we

(GAR) co %} i ncubated the plates

at r8%°ﬁ%¥1‘gfe‘%8?u%°fﬂfra"&b asar"\Wﬂn%waq!apweaﬁaanmfweﬂ

was heshctrimatigisat es five 10 times with wash buffer. W

t hen wei ghed nor. saml es that, h been prepared as

descri beg abo&&J pﬁf{ﬂmﬁgﬁﬁ@z‘ﬁ?"féﬂ°ﬁeﬂg‘. GSianplysis o tesy o @pility of

( _1t rhrhxftibﬁmcsng)k%cfl?v/\énﬁbnl pmaﬂf larl} 2, 15lzghd 95.21 /BRd HAMah,3dsus and
u o,a fin vol u

e eBegis coBr M Shiryetamel ras L pinding dhep st oo foran

[ ncub:zitlmds tehal. pl ates at roomtenperature with shaking
for 1-2 hours and then washed the plates five tines

wi t'h Wash buf f e EXAWPLES/I:HER-1Rdchpebr DOGnegilatidiP- PY54 or
bi oti nyl ated anti-IG-1R anti body in Bl ocking buffer

to each wel | ¥sdetformadbloekingxxperimamtstessepiéallxasidescriliet hbove in
shak t h I
L e e
Me  erdly i 49 Baqmpeli lqufat cO5taning O me-t We Hmpammd ﬂy samples by
addi Qgste}rp@lo an91 sxsul es-ENFeerbG\rreq}{\@;(irﬂ:lévp% Abed H\%rbiS%\lv{th

and st opped eve opment fhe addit) on
0.9 M@EﬁnHﬂsdm IG\MRtahtéwdlq §ENi3ite auastifytthelewslonf4GF IR and HRP-

shakppgy £1@60dd% x%@rﬁt%p@§ le%]go s°p‘l{5 gﬂlged t%\icQH i eﬁy\gtc IGF-

signal was nornmalize toto tein
pl at® probed with antl-IGF IR anti body by addi ng 100

@ of streptayi gds&véﬂ rcx%uls t(ﬁ)gm{gﬁ Iﬁb %@b?&vcd%ﬁcﬁc Fge of R}F-I-

each well, incubatin

for Bauced Phesrhorviatan o ﬁﬁrmcf@}mwnmmgeaarserm e%e,eﬂs wéblarf mtnbody
HRP- &fYﬁémvaﬁo}(ﬁr@b&%f Fﬁ%e} mtobﬁepxteﬁ%pa?[hll b@&ﬁ?ée of IGF-I-induced

injection of an anti'body o i nventio
par t wl@whamayorzwasafolio“aﬁ 8y 40‘9"qularﬂe@, of the tGE- ER intiteshiells.ofee,

42GGFYR YeY

ARSI b Tt Ry Al
2t5ot aiGFI' the Rreggnee efian a(chogmfé Gipvention.addi ti on, we al so
observed a decrease in |G~ | R phosphotyrosine

( phos pIEXAM IRV EffectsRF tHeFArBIY6 BesDX the \HveRfstonMGE IR R0
by any theory, the decreased I evels of

be bound 30 by any theory, the decrease evel s o
| GF- | R phosph#we detersiimee wrmyerbhh affizets bHthe hrgibodl&feiRI@Ention

| evel in Vviv treatne witt h

t he TIPS 85 TR hePrSited eliiles i ontf PR e ducha
decrtemsrsth diigmet sice bechidingltdpyblistied infetipod( VoA dRUEEES &.,i N
Y’ O%iibtion 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).




phosphoryl ation on the IGF-IR that is present due to

bl ocki ng of activation by ligand 84 (e.g., IG~1 or
IGF-11). Furthernore, this inhibition was responsive

to the dose of antibody injected (Figure 6). These

data denonstrate that the assti bodies of the invention
are able to target the IG-I1R in vivo in a nmanner

anal myswé 9 e\edaatem tra{e&efea RUE113m3 Cbils(9x 109 sEbebiRbdast) Iito 3-
Growt h nhlbltlon? of, 3T3/1 G- 1R Cell Tunors

t estéeueckiokt Hpymig friufhy) @fe Mith ety 'Pbclf&ﬂ%gg%f’“’?ﬂ@‘qnn\)@df‘?"on

woul lﬁﬁeétb{f‘rﬁkk W‘Ihtaﬁ? ant{bBayPd fithd iHVaRtioDin Q¥R ton¥lylafetUG@Blished (i.e.
tunors as descri bed above (Exanple VIII) and when

est Appiosimaely 409 ab renarufesred: f or med (i.e. 250 msB,

within 6-9 daysdraq h¥Rs we%atrfc@edttmumogehamdg&.ﬁed&h@gin@,
0.20 m dose of antibody % |ntr28er|tonea

i nj é@FF@‘ﬁCd%'eHﬁﬁlﬁ’%H{t enging B%WFHq“éerd”é‘%ﬂd thseCs713

acr Ofgbdden BloRHRS BUtfer R\ASTndl coh&'nfrﬁi Ry u@/ﬂd aﬁc?ddﬁéﬁ Aedio each
t he volurre using the fornula (length Xx [

USI gl q{ﬁﬁﬁmegg pamaptgﬁa@alt alqd plate (g‘erce) ]V\le: {ngubated the

A&k ﬁmfnqem 4168 %rﬁ@hoﬁhﬁn‘iﬂ $hakin 2gHANthén ARFed tnasmesaﬂ;ve
ucts aga| ns ani mal tupprs and ot Per bi ol o

yst‘@?ﬁé withwaslRuffer. e Hish miighedumor samples gt hade ?PaWé as
per fqtdmeeh JbBl/osatﬂrP\aﬁﬁ@énﬁe&\&hErh I@H'SQBMfJPQﬂMVWO rhﬁT)e We diluted

i nvention found that a single treat
ant i By OBUUTr KBRS YSHHhver ‘@G%c“ﬁ’e‘mb‘l‘?ﬁ/ﬁr}e O g é;ﬁdded this to

IR teaémsém&fa% »ani!*la?eTave ﬁichbateadmmesw PORkrSterfarifevith,
| eft panel Fur t her nor e, onbl nati on %t udkgs W th

a sishefing fabka hers wdshwgy%bed g plat s emey with Yash Sffer. We

18dr i{ReRLQlY 10081 Hhﬁ@we dr bibiityladrh IS IR bhtbadPin Blocking buffer

singl e dose of . 2.13..2 enhanced t he, J‘f C iveness“pf
52%:3 e then

adr ' fAFR el 2nd AR ALTAPTB tamRErage Wil R misples-
c Onmeﬁﬁédltﬁkrblﬁés ﬁ\%dxlirleﬁlW}tE wash¥uffer zna d&fﬁldﬂ@@dﬁé phaest he

|nvent|on
oy SevaLenet il bRt i FRP Y o e Slse 90t SLRY il mirgwen
alf 0 2rﬁltt>s§rgﬂe gurwzeu?anld %ﬂotﬁ;h:ﬁ lc%l?ﬂﬁ?loprﬁéﬁé\hﬂh Eleiﬁddlﬁ’&l 800 .0 0Shif p
(0] 1 DO evel S (0] re |1 O nor s.
2 SR e A A e S a Dy aTS e Sehomas T et
\2/| lllsommﬁ B sfgnﬁlavdé/ﬁéﬁahji@ﬂo {ok? Blotsin. ViV Be\é%ecg%lﬁtgs probed
int ap ritone UCtIOﬂ | | .
2 aniranipfk 3R Sy aRiealh HiabBibra i PRE 3 B spine
Wer eyufferas quoﬁdvelﬂylﬁ&ibbtﬁ‘g at ﬂﬁ)mdetﬁﬁerratmdvt;lhghﬁ)(@l tbl: K30) rMhlétles and
Flgu shows the.s ant1 bo evel s an
| GF- ‘{“ﬁ PRUEHIESE df%@‘@ﬁ?r% ﬂ??‘ﬁe The eiper i ment

26enonst r at es Waabseivaé thaGhtrdpRrifofieal thisstior &g hatibedy bthis he
ant i bod and .t ha

. of | GF
o dmatiogh B A A A Ei s b Brbwen AL B Bras
ant Ixﬁ@@l}ted @XAAAEIQE[&% IG@IR\pthphditWohht (p(hl?spb(ﬁrylated IGF-IR)

373/ & 1RG-E' rotem (Iglgurw{ In E(Ede tion, we algo 8bserved a decrease in IGF-

and] total [
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



Anti body in Conbination with Adriamycin Tunors were

i nduced in nude mce as described in Exanple I X. Mce
wi th established subcutaneous tunors of approxi mately
250 mB were treated on 5 days 1, 8, 15 and 22 with
vari ous anDunts of 2.13.2 agtibody (i.p.) or 7.5 ng/kg
adrianycin (i.v.), either as single agents or in
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30  proportional to the serum concentration of the antibody.



every seven days inhibits human col orectal cancer cell
grow h and enhances the effectiveness of 5-FU 5
EXAVMPLE XIV: Growth I nhibition of Breast Cancer Cell
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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 ug 2.13.2 (i.p.), 100 mg/kg 5-FU (i.v.) or a combination thereof.



5 EXAMPLE XVI: Growth Inhibition of Epidernoid
Carcinoma Cell Tunors Tunors were induced in nude
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ng/ kg. EXAMPLE XVII1: Conbi nati on Therapy of

Anti-1 G- IR Anti body and Adri anycin Downregul at es
IG-1Rin vivo 10 Tunors were induced in nude mce as
described in Exanple I X. Mce wth established
subcut aneous tunors of apprgexi mtely 400 mMmB were
treated with a single injection of 250 pg 2.13.2
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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-
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



2. The antibody or portion thereof according to claim
1, wherein the IG~I1Ris human. 3. The anti body or
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25 dramatic decrease in IGF-IR levels, demonstrating that adriamycin and antibody
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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.



e) binds to IG-IR wth substantially the sane off
rate as an anti body selected fromthe group
consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and .
4.17.3. 7. The anti body or antigen-binding portion
t hereof according to claim 6g89wherein the antibody or
portion thereof conprises all of said properties. 8.
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alcEll dkhredsingSIEF-IR NO. 8, SEQ ID NO 12, SEQ I D NQO 16,

SEQ ID NO 20 and SEQ ID NO 24, or an amno acid

sequence Bhvnkibits IGHRindused tirdsineplarsphaymtioge! et i ons

bsti tutj. f 13. The anti bod
ot oons L bie IR RS Ty 678 4o or ey one
of cl ai s i)lhat 2ntolfiBtate Br FIF- 2R oifmgﬂapﬁ}'f’&%ﬁﬂleQ (199,
gD no e, or

an lgM an IgE, an IgA or an | ecul e, IS
derived therefrom or . _
4, The antibody or antigen-binding portion thereof according to claim

3, wherein the antibody or portion thereof inhibits binding of IGF-I or IGF-II to IGF-IR,
binds to IGF-IR with a K4 of 8 x 10" M or less and has a selectivity for IGF-IR that is at

least 50 times greater than its selectivity for insulin receptor.

5. The antibody or antigen-binding portion thereof according to claim

3, wherein the antibody or portion thereof has all of said properties.

-



b) an Fab fragnent, an F(ab')2 fragnent, an F,,
fragnment, a single chain antibody, a humani zed

anti body, a chinmeric antibody or a bispecific

anti body. 14. The anti body or antigen-binding portion
thereof according to any onegof clains 1-13, wherein
the anti body or portion thereof conprises an am no

acid sequence of at |east one CDR region froma

vari abl e r@gi onThewrsibeily os antipeudindiig portiegii@Peofiadoording to

cit .The gr.oup consjsting Qf: a) a variable
Lﬁ%glﬁ oln&ng’ f“t;l}%gglﬂg :ﬂ&#ﬁgﬂ& OF Roptigp,thereof bw)l@éﬂ enstpsdpdriymelected
frive thggroup cemidingtdeng of 2.12.1, 2.13.2, 2.14.3,
3.1.1, 4.9.2 and 4.17.3; b) a variable region of a

l'i ght chai [ ' Ld,sequence,
sel ect ed f@oﬁnegsgé%r?@%ﬁpaﬂ%%o ?@Tﬂ&m L angribody sgdected from
the grogpongistiug of 2412. SR I.0 2.3, 3181,20012 5ER411B NO. 22,

or an am rwbc; @iCi d sgquence Jhavi n? 1-10 amino acid
i nsertions’) BRI B Same crilops of IGF IR ms an patitsidyseiecte)l fimm the

graup ednsBLin@ef 21291 21189 Hgavys § hah.@.f%qfﬁg@g} | body

selected fromthe group consistiing 1, 2.13.2,
2.14. 3, 3.9 hindytogh@samrantigt aSthalsin@bydhe ety 30k&ed from
. o

, A h : hos
ERe00 B Gl R T AR AT B smpiin o, o,
SEQ I D md)lﬁndﬁgmtﬂgubs%@aﬁ the-ngiéxe . ]_agggmslﬁg)dy%elected

NO 24, or an am sequence Mhavi
ferep Hhej giawr eansisting dB2.62il0243 Ay 2. 8485811 Iy o d 7. 8f M

15. The anti.po tigen-bindin ortion thereo
accor di ng ré? olg%(?%tlo g{}F?LI% W&lﬁ %‘f’béFaﬁtlﬁlllbgthg ey Qﬁfyagcras an antibody
splocted diond fhe fgeal OASAAFED. .1, 213 5 ey AT NP a.g.b]‘iea&d 4173,

sequences of the CDR regions froma variabi
wher ei n sgi d variable region is selected fromthe
group consfi st i Ageantibedy o aptigirabindingegition thérebhgecbidihy to claim

6CHBER; . [ . ected fromthe, group
étgﬁ{é’?gﬁ’ﬁ3&6@3.@8}1&,"%%?%‘? OMPTISGS %PO%S.ald Broperties.2 and
4.17.3; b) a variable region of a light chain

conpri si n§. an ik notikeiybraeq i

D NQ. 2N0§E‘886I D NO 6,}_,d)§EQ %%D&N(ﬁ)q mg‘g,’bﬁ%é%ﬂ?%&ﬁ%cé%%g to any
O%ERS F'HMSNO/ WiereiR $2idpntibesiyng poption dereafiimititsbirdihgbetween IGE-

IR e BHES o BYF 10wk 10 1@ ' hnsertions, deletions
or substituti onvsv therg?or%%sgc aqalo\bz;@/?'abl e region of

the heavy chain of an anti body selected fromthe

group con8i st i Aje entitwdydr inti@nitinding portibnInerdoflacdording to any
i abl e regi on of a heavy

: g Jr. 3 d) a.va 1 O .
oc %%a‘@fgﬁpgi@eﬁeg‘hé?fdﬁmlh Y1 3t gehbiading postéaneibersdf caroprises a
vaiaRld giN@of 4, 1c IFEQCchdh NeherS; 2, | D. :
. a% 6, SEQID NO 20 aneé&gé%E%hﬁ%ﬁy%ﬁ%acYPr%‘ﬁeéerﬁ‘?{b"fsm“
"BLICATEEHUEHE IoamPTFghan 0 aminmacidchahges from the amino acid sequence

encoded by a germline Vx A30, A27 or O12 gene.

10.  The antibody or antigen-binding portion thereof according to claim
9, wherein the variable region of the x light chain comprises an amino acid sequence
selected from the group consisting of the amino acid sequence of SEQ ID NO: 2, SEQID
NO: 6, SEQ ID NO: 10, SEQ ID NO: 14, SEQ ID NO: 18 and SEQ ID NO: 22, or an

amino acid sequence having 1-10 amino acid insertions, deletions or substitutions

therefrom.



i nsertions, deletions or substitutions; and e) the

vari able regions of the light chain and the heavy

chain of an antibody selected fromthe group

consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and

4.17.3. 16. The anti body acamrding to claim1, wherein

the antibody is selected fromthe group consisting of

2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3. 17.

The antidddy ddeantbedy drantgei-bindingWaetici tRe@af sbcording to any
ond? iboq¥_8cog%yises a geavy chain and a light chain,”

SRHCRITRY EBnVhHELSH LB ReH Y O @iserrbEKling partien theragicomprises a
vafi itk PegddiflohERAY | : fr .

o o oYy SRS RO SehBt I v Rtfon compriss
NOHRREY yhasraght asmino adié changenframi the amimueiteqoénce kecddea bl a

[ ;0 1 . th L, N0 aci d sequence of the
ge egé/e;/]v‘é;?&%% éﬁ%s’tlﬁ)eﬂa%%n@m%&%?' sequence of the |ight
chain of 2.13.2; c¢) the anmino acid sequence of SEQ ID

NO. 45 and, the h@@hﬁﬁb@%rﬁnt@&ﬂb‘iﬁﬁﬁg g%ﬁf%ﬁ%e%@gg%@g to claim

and d) the am no acid sequence of
11 yhergizi the variable regioguadtlocheaaty (N k@npiises 5 amiifio aclh €equence

i i ng .t im1l wherei i ti bod
scifcted BV BERALTORGsh faft o A Setipes RE SR IbNGe ASEQ ID
NGy SEQESNGF: 12h8EQDBNOf1 628EQhDAes520 gnd@%é IBNG: 280 an

or CDRs of that antibody having no nore than 5
aminoAad SegUERce havingol -1 G aminocsichigeertionsy delatiprisanr sabstitttional

tmgﬂﬂggsition conprising the antibody or portion
t hereof according to any one of clains 1-18 and a

pharmaceutical |y acceptable carrier. 20. The
phar maced8i calThe amiasiytdr afiti g&Cihding @oftnthéedt sklording to any

fugther rising an antineopl astic,
On%ﬂfe?]rﬁ‘f’}?elr‘g%gﬁ‘ﬂsc or anti-tunor agent. 21. A process

for making an antibody that binds to IG-IR

conpri si AY A pEMyNeplebdin G4JgGnamfgM) aglgk, avleAonanigD

i i [ Qgen conprising |1G-IR wherein
mﬁ%&f‘%ﬁeﬂ@@@gm%%%f expressi ng human anti bodi es

in B cel by anfFabegneni, BRIF(abh) frag@b@t AMB, Eagiﬁédt,sa[ §iﬁ§@“chain

hgﬁ.nagwm;,ég screening sai'd B'cells, or cell” Tines
antipody, Aumazek andibpdy, @ aharaeriq anfibady et 4 bispéaific armtbody.

produces antibodies that bind to IG--IR;

14. The antibody or antigen-binding portion thereof according to any

one of claims 1-13, wherein the antibody or portion thereof comprises an amino acid

sequence of at least one CDR region from a variable region, wherein said variable region

is selected from the group consisting of:

a) a variable region of the light chain of an antibody selected from the
group consisting 0f2.12.1,2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3;

b) a variable region of a light chain comprising an amino acid sequence
selected from SEQ ID NO: 2, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 14, SEQ ID
NO: 18 and SEQ ID NO: 22, or an amino acid sequence having 1-10 amino acid
insertions, deletions or substitutions therefrom;

¢) avariable region of the heavy chain of an antibody selected from the

group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3; and



d) culturing the cell Iine that expresses antibodies
that bind to IG--1R, and e) isolating antibodi es that

bind to IG—-IR fromthe cell line. 94 22. An isol ated
cell line that produces the antibody according to any
one of clainms 1-18. 23. The9ell line according to

claim 2l that produces an anti body selected fromthe
group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1,
.9. 2 and) 4. veyaBle region vhzhesivy chhie cantprisiagyinhasing f8d sequence

4
' S he f 24. A nethod of
<ol ST 08 IR L RIS N OB ED mRr 1B NG 16, sEQ D
NGex0rand SBQID NRR24i 6 & snikb a6id o BT 89 amino aci
. co,nprisiBr% the steps of. (a) isﬁ?heegtgi@ﬁ%‘llt gqgr?%l}lg%ac)}d
Insgrtios, diekgionporsupstitntonsitherefioms 1 to 18 into the
subject, (b) determning the expression of 1G--IRin

the subj gst byypl %t%oid?io? gnt%sgbggﬁgigg pgﬁ%bgﬁ%&v&?gwﬁw to claim

bound, (c) comparing the"e
14 twizreinftheamibodypbr poreibe e comBliastallT 18d ARLA M4 S?rgﬁjences of
th %@Rdlﬁgﬁi@l ngft he presence or |ocation of the tunor.

eIeIR AE oM Grvariplls regien, vdieeain sad varishlesagion islselacted from the
groaﬁkbﬁg?gmgQﬁ‘: anti gen-bi ndi ng portion thereof that

specifically binds to IG--IR conprising the step of

adm ni st gy | . h n,. mount of .the apti body
effectiv %1 gg]ilébg%\['&g% %%Hglgrc.%a 1ap apflbqqycpeippted from the
group eatisistimga R 12t1312) 2neer stiherees i hh7the anti body

or antig)gn-bi,ndi ng portion thereof according to any
one of cPhiyariable gegien ofwolight ichaingompdsing hie pmiro acid sequence

QAR S0 19N 2 SOPRAERT, SEOSPANGL Y SRR . s
NCc[18iand SEQ 1Y NO6 22 atrahhetino 6dREquehehdvitey £16Bn%o acid
m ni,ste antl-neopl astic, anti-tunor,

insgj PR gﬁlﬁflé'l&gﬂ'isag%ﬁuu%ﬁé%?mapeuti c agent. 28. An

I sol at edgyn | ' t fi SES

nucl ei ¢ a) c ? ghﬁ%bg?q%g#gle&?hg{féﬁg ﬁ ¢ %sc}gso f%‘? H@%@y@ﬁgf’tﬁd om the
group eongéstingiofidilag, dBtd, an4therienis. oz ard 4i1ght chain or

anti gen-hi ndi n gorti on. t hereof of an anti body

accordin ?6"‘%%3) FistonAf adieay yrghein egmprigng en amine acid sequence

ldcteal fAdre & s 4281 cyl ] !
S N asme Ier e o SR B RIS dro m
NOx 2§ and SEQIRNOs 34,enrtap dnfinoaid heugnertimving 1-10 amino acid

insertions, deletions or substitutions; and
e) the variable regions of the light chain and the heavy chain of an

antibody selected from the group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and
4.17.3.

16. The antibody according to claim 1, wherein the antibody is

selected from the group consisting 0f 2.12.1, 2.13.2, 2.14.3,3.1.1,4.9.2 and 4.17.3.

17.  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:



consisting of: a) a nucleic acid sequence encodi ng at

| east one CDR region fromthe heavy chain of the

anti body selected fromthe group consisting of 2.12.1,
2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3; b) a nucleic
aci d sequence encoding the tdggree CDR regions fromthe
heavy chain of the antibody selected fromthe group
consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2

and 4.17.23 th@ylnmoramd EiueIRe |odtmewueﬁaﬁ1@mb RehindSeid
eque the heavy chain or the
Se@&%%ﬁﬁ%ﬁﬁ%cﬁl Ogitﬁ)]n t hereof of the antibody
sel ect ed b rthmnhhfb &[cpééﬁuerﬁ:@ ré?ﬂﬁatﬁe Gy gaﬁ%%% anfoasid’

2.14.3 3 1.1, 4.9.2 acid
sequighcRoicthe Mﬁwg?f&lﬁzsast one CDR sequence fromthe

l'ight ch nt i bod fromthe group
consi st i % Qhé)&afn?% Seﬁ‘.lefﬁ.gﬁ,? §J58§belg0 4%and the aminp geid
sequenicedofSEQ DO Mukd ei ¢ aci d sequence encodi ng the

t hree CDP}sequences fromthe heavy chain of the
ant i body 9% dhenisg acidseneanse gf SBQ IDONS: 49 ambthofandnd Zid ,

se eﬂc%@fs 513-1.1, 4.9.2 and 4.17.3; f) a nucleic
qglm seg%nce encod| ng the am no acid sequence of the

light chain or the antigen-binding portion thereof of

the anti Fb&dy §"hh mmtmdyfanmrum@eo BralH R, WSS sid aﬁﬂlb8§iy has an
3, 3.1.1, 4.9.2°and 4.1 g

amH{j’cﬂ"bql %qu%‘?"& CQ@@H@W& 'éheem@auaﬁlgl SeaRenges crfdhaemassae”qnemmes

f | | D .NCS:
2. lg 1 di@l. 1@?2 gﬁi C]%Rsoéi@ éfhﬁ%ﬂgﬁqwa%g&s@oﬁi hﬁS c 8rvaﬂye amino

3011319]@41@% aci d sequence selected fromthe group
ConSIStlngof SEQID NCs: 1,3,5,7,9, 11, 13, 15, 17,
19, 21 an? erein said nucleic acid mol ecul e

opt i onal ?f coftgiABBcentica] compesition epmpyesingihe entbastydirmgrtion

thetdd € acdtdifg Car) GRS f
26. 30. Agvecrglor conprh?rﬁsé?r%g%tﬁge illl}#%el @%@&&c?ﬁ%a@?ﬁ?@m

according to elther of clains 28 or 29, wherein the
vect or ogQ i onah¢ phasmapsuiticelompositipn esirding coectain®ll 9, further

he nucleic acid nol ecul e.
cor%ﬁ%g% ar{fl %ﬁggt?ér &%:eg}?gl??rgmlf ¢ PhaNty R 288ktc or di ng t o
claim30 or the nucleic acid nolecule according to

e| t her o2l.cl aAnmmodSs for nd&inged anfibo®y achiaks fBEfGFnﬂ{,%Bmprising
the & GF I R anti body or antigen-binding portion

F conprising culturing the host cell according

to cI a| m31 or the cell line according to claim 22

under subt BNBNIZHEA nondnenzamlammabwith ian gmemhege YoniRding
IGFIR, %Helrélﬁ Phe mammal is capable of expressing human antibodies in B cells of the
animal;
b) isolating B cells from the mammal;
¢) screening said B cells, or cell lines derived therefrom, to identify a cell
line that produces antibodies that bind to IGF-IR;
d) culturing the cell line that expresses antibodies that bind to IGF-IR;

and

e) isolating antibodies that bind to IGF-IR from the cell line.



bi ndi ng portion. 33. A non-human transgenic ani mal
conprising the nucleic acid according to either of
clainms 28 or 29, wherein the non-human transgenic
ani mal expresses said nucleic acid. 34. A nethod of
treating a subject in need tdgereof with an anti body or
anti gen-bi nding portion thereof that specifically
binds to G- 1R, conprising the steps of: a)
adm ni st @2i ng Amiselfed ceil Viae dmp producds thnantioldgaesbrding to any
fHQJC @fﬁd nol ecul e encoding the heavy chain or the
ongﬂ ?@Qﬁ 'di ng portion thereof, an 1isolated nucleic
aci d nol ecul e encodi ng the Iight chain or the antigen-
bi ndi ng parti %e%@ﬂ'hﬁ@ﬁcco?dln%’%t Haikl'81 fhg%xﬁ)klﬁ e@%hQnubody
mol ecul es encodi ng t he hai n an fea
Seléﬁaql frogy tha grqugesenisting of.- b?ohtZ bh%, 2|;h4e3 &of.1, 4nd abid 4.17.3, or

d 35. A | 'onal
A o s o Cafl o oReds peRoiner o n ca o

anti body conprises a heavy chain am no acid sequence

corrprl si 2d. t he\ feiRbd of Gl thepFRed® 0¥ Q0@€ibA of an IGF-IR-
uences of SEQ I D NO salggllv\/ner ein said ant |0ba%ly

ex?rﬁ THElUMOos iih# ﬁ%@@“ an ane&Hheré%%P@mmm@t}a@taps séquence

coror 198 VSRR ER L R T i g

thesmmbectli ng to cl aim 35, wherein the heavy chain am no

acid seq%@Pce conpri,ses the variable region amno acid
sequence Elopingahe gxpessiv of I6&qiReincbe oibjert by lealizing

whfd-evtﬁeg g\fﬁg b¥§a@m no acid substitutions and the
I'i ght chain am no aci d sequence conprises the variable

regi on af@)no acmgarhetihe ergressidn BERI(B) Wih tizat OF a Hidinkh]

uence with u o five amno acid substitutions. 97
retétf’g eI"Wg? i”“dﬁ&f 28¢ht i body according to clai m 36,

wher ei n e 0 nee conprises
the vari g&bbl er g%ﬁ%%ﬁ {;He r‘“aslgh&;clp rgé%aglgﬁggﬁlof um@EQnIF)D NO.

4 and the |light chain am no acid sequence conpri ses
the vari 3bl e rAeglcﬁnnd oﬁtreatmgauan@brsmqhmmaﬁmﬂl anEtibeU NG

antfyenciinaifd Bol R el thaiedi RO AR TORHR,, Gormbeing the step of
adﬁﬁﬁ&ﬂ@ﬁﬁg&o&ﬁ’é’fmﬁm&?&l AR AR ﬁﬁbédf@f@ééﬁos fo @ §at §§@caﬁ&?r.

NO 49, without the signal sequence, and t
chain am no acid sequence  conprises the am no acid
sequence28f SAQuptho trg@mg\,q naticuttinticed thietpodibwith the antlbody or

anti bod hat ificall
an%%%ﬂ;b‘? H@@pﬁ%on%er%ﬁaﬁéo@ Tiedo any P‘b%%‘iﬁt‘ tlpglésc%m]i’f
step biadmimisteringaoithe paauemaf&ﬁv@mmsummﬁh%@i@& CDR2
and CDR3 am no acid sequences of SEQ I D NG 8 ‘and
wherein §9| d %ﬂtl body
e method according to either of claims 25 or 26, further

comprising the step of administering an anti-neoplastic, anti-tumor, anti-angiogenic or

chemotherapeutic agent.

28.  Anisolated nucleic acid molecule that comprises a nucleic acid
sequence that encodes a heavy chain or antigen-binding portion thereof or a light chain or

antigen-binding portion thereof of an antibody according to any one of claims 1-18.



further conprises a light chain am no acid sequence
conprising the CDRL, CDR2 and CDR3 am no acid .
sequences of SEQ ID NO 6. 40. The monocl onal antibody
according to claim39, wherein the heavy chain am no
aci d sequence conprises the9gariable region am no acid
sequence of SEQ ID NO 8 or said sequence with up to
five conservative amno acid substitutions, and the

l'i ght ch@bn arﬁhﬂms(ﬂatedjmxéﬂuemdmcﬂ@mw a&@&hﬁ@% Alahd 20 erein
of SEQID NO. 6 or said

on am sequen

e B0 iaier ot oy L maiein aoldraRsan st romdhe oy

conditing®pocl onal antibody according to claim40, wherein
the "heavy chain am no acid sequence conprises the

i f S D NO. 8
hnd the 1 ariERORA athe AEMEL AR on TR fogled g the
hearardhainl cet‘thegltﬂmdy aticeted 86indths gwup@@ﬁsmfn FER. 120 Pﬂ% $2.14.3,

4 e noclonal anti body accordi ng to any one of
3112&9@ 3, wherein the heavy chain am no acid

seauerce s %Bﬂﬁ{de?‘ﬁ%“% P Xe B 4R THE TR Mo the
heastyahninafithoasibiody sdqcuechﬁem the pRYub e6hsiéthg I m 3cixh, 2.14.3,
3. 1512%396 ngd gf %EQ ID NO 47, without the signal

c) anucleic acid sequence encoding the amino acid sequence of the heavy
chain or the antigen-binding portion thereof of the antibody selected from the group
consisting 0£2.12.1,2.13.2,2.14.3,3.1.1,4.9.2 and 4.17.3;

d) anucleic acid sequence encoding at least one CDR sequence from the
light chain of the antibody selected from the group consisting 0f 2.12.1, 2.13.2, 2.14.3,
3.1.1,4.9.2 and 4.17.3;

e) anucleic acid sequence encoding the three CDR sequences from the
heavy chain of the antibody selected from the group consisting 0£2.12.1, 2.13.2, 2.14.3,
3.1.1,4.9.2 and 4.17.3;

f) anucleic acid sequence encoding the amino acid sequence of the light
chain or the antigen-binding portion thereof of the antibody selected from the group
consisting 0f 2.12.1, 2.13.2,2.14.3, 3.1.1, 4.9.2 and 4.17.3;

g) anucleic acid sequence encoding the amino acid sequence of selected
from the group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12,14, 16, 18, 20 and 22; and

h) anucleic acid sequence selected from the group consisting of SEQ ID
NOS: 1,3,5,7,9, 11, 13,15, 17, 19, 21 and 23;

wherein said nucleic acid molecule optionally comprises a nucleic acid

sequence encoding the amino acid sequence of SEQ ID NO: 28 or SEQ ID NO: 26.

30. A vector comprising the nucleic acid molecule according to either
of claims 28 or 29, wherein the vector optionally comprises an expression control

sequence operably linked to the nucleic acid molecule.



96

31.  Ahost cell comprising the vector according to claim 30 or the

nucleic acid molecule according to either of claims 28 or 29,

32. A method of making an anti-IGF-IR antibody or antigen-binding
portion thereof, comprising culturing the host cell according to claim 31 or the cell line
according to claim 22 under suitable conditions and recovering said antibody or antigen-

binding portion.

33.  Anon-human transgenic animal comprising the nucleic acid
according to either of claims 28 or 29, wherein the non-human transgenic animal

expresses said nucleic acid.

34. A method of treating a subject in need thereof with an antibody or

antigen-binding portion thereof that specifically binds to IGF-IR, comprising the steps of:

a) administering an effective amount of an isolated nucleic acid molecule
encoding the heavy chain or the antigen-binding portion thereof, an
isolated nucleic acid molecule encoding the light chain or the antigen-
binding portion thereof, or both the nucleic acid molecules encoding the

light chain and the heavy chain or antigen-binding portions thereof; and

b) expressing the nucleic acid molecule.

35. 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.

36.  The monoclonal antibody according to claim 35, wherein the
heavy chain amino acid sequence comprises the variable region amino acid sequence of
SEQ ID NO: 4 or said sequence with up to five conservative amino acid substitutions and
the light chain amino acid sequence comprises the variable region amino acid sequence

of SEQ ID NO: 2 or said sequence with up to five amino acid substitutions.
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37.  The monoclonal antibody according to claim 36, wherein the
heavy chain amino acid sequence comprises the variable region amino acid sequence of
SEQ ID NO: 4 and the light chain amino acid sequence comprises the variable region
amino acid sequence of SEQ ID NO: 2.

38. The monoclonal antibody according to any one of claims 35-37,
wherein the heavy chain amino acid sequence 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.

39. 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,

40, The monoclonal antibody according to claim 39, wherein the
heavy chain amino acid sequence comprises 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 comprises the variable region amino acid

sequence of SEQ ID NO: 6 or said sequence with up to five amino acid substitutions.

41.  The monoclonal antibody according to claim 40, wherein the
heavy chain amino acid sequence comprises the variable region amino acid sequence of
SEQ ID NO: 8 and the light chain amino acid sequence comprises the variable region
amino acid sequence of SEQ ID NO: 6.

42.  The monoclonal antibody according to any one of claims 39-41,
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.



