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ANTI BODI ES BACKGROUND OF THE | NVENTION I nsulin-like growh factor (I1G--1)
is a 7.5-kDa polypeptide that circulates in plasnma in high concentrations
and is detectable in nost tissues. 1G~1 stinulates cell differentiation and
5 cell prbeBﬁF@ﬁ&PP and is required by nost nannallanpeﬁizmhxggggfor
sustained proliteration. These cell types include, anong others, human

di ploid fibroblasts, epithelial cells, snooth nuscle cells, T Iynphocytes,
neural cells, nyeloid cells, chondrocytesm-osteoblasts and bone ~marrow stem
cells. The first step in the transduction pathway |eading to

| GF-1-stinulated cellular r' 10 proliferation or differentiation is binding
of 1G~1 or IGF11 (or insulin at supraphysiological concentrations) to.the
| GF-1 receptor. The | GF-1 r eQd@DIBIED HU tRIANTIB S ypes of subunits: an

al pha subunit (a 130-135 kDa pgRERERoURELETHEGRVENADM €xtracel lular and
functions in i gagﬁgbl ndi n _d“—%[ﬂWﬁﬁr_?T'QS kDa transnmenbrane
protein, with tran i’i‘ﬂ'f‘%lﬂ’@ hef?ﬁP’éde’P&si'rﬁ 0 RAMRFRIES thatrgiguipleg-in plasma) i 'Ybngs to
the fanm |y of highcosemetidnisns & dpreoiablh if st 0ssuds IGRCipLaNEs céildiffarentistiontanal .

Cell 61: 2§3- }gg&%, I

recept or %I I r%%](Z:‘?'umlet amﬁ/é%%j&t @pﬁ%d@ %ﬁﬁ %‘ g;éestfﬁ}h&gt?&@‘ F}I%Lfbahon
initially synﬂ'ﬂ%'?lcfléélﬂ’p% ingludey 219N ofiprai BHmanSHiRIeid brabiasts (episliAl icalls, smpatah i s
processed by gluyeeesis,at iyaphocyes hasdl iliscmyaldid calls,ghondistsites, @stbigats drandheg t 0
assenbl e into a NRLLeefR60- kDa heterotetranmer conprising two al pha-subunits
and two bet a- sugunl ts. The beta subunlt(s) possesses |ligand 20 activated
tyrosine ki nase actiifitsy stephinsthgclrangquction; gathway feading do |'8F‘E -Rinuitesh s¢iiuisg

pat hways 10edpatifieraton orgdifleraigtion a bmhihg: bf IGPVIcdrSFailjoo plawia i GUpthiysiclogics t he

Qﬁt a-subuni t %ntﬁﬁ&ﬁ?@'ﬂ%l RFL Iorg?eg) or, ‘@ 1(-5—‘ lsﬁp%qgrqgﬁmﬁ;ggg " th& types of

nsi der abl e evi dence t he mal ntenance
of tunor cel | SUquAtsy PR ?'U’aaﬁ"iﬁ""i“t‘aa {307135 kpaprofep that{seantirely extrase!iuipn pretfundtionsiitror s of
| ung (Kai ser @ganalbindingPdndla bétasarnit Bess-k0E transioaenrhne drd@in, GDIrHBRHembANS;

I\R/ggdy gg a|2 51 f,‘rc&é’io?égﬁlﬁgn% §|n§2The]1é§ Q%%ﬁr%% tc}‘?.g:f?ma%@wsﬁg klﬁéseadrowt% &%B? er

223- 230, 1987f8°F2}@RéH%"°Ete* 8l Cell63r 283-213¢ 4990} gand ig Fpuchyselly simiBgtp theynsulh at
al ., Cancer Resptor4Olrick @0a; FABO J. 5 2965-2542  1@ag)a Thé IGELIR,is ldltlal@Isyr!mesizéﬂ/%zi 84:

1418- 1423, 19 S I

Endocri nol . Qﬂ%% &%@ &g%g @6‘30@839?9 &o et pg?':@&%gegy Igcog aenr?{] e ’°g°"’%2
1101- 1108, 199'83vadtrepreyGriateat be&dmgeauaaﬁ?ﬂt?fe intgea) mahirg, 46 kRA deteggigtiamer i um
| eads to neoplkesprding fwd diHASYBUNILE arid t&e bé@s(&mwsarme b@h swbunit(s)iPossesselditdnd- Acad.

Sci . USA 28 & ﬁ g’tg’d Q)Qo?r?eoﬁggse é&w% {; %\’nt&r lgzumk;hc Qeﬁrtﬁe %{%ngﬁ?a{%ﬁmé& Cr' ne

stinul at or
2475- 2478, 199!?5"3“’\ﬂfhf’$9é‘dl aglion. W@fthi r'mP'a? e?jﬂqphe-w@?wmﬂ 6F ‘the [hetsesyPyniiaed ¢ hat
over expr essed phdsphdrffatiolBBot IGE4R &ibstdtes. Cancer Res. 35 58: 3021-27, 1998).

Further, indivi d“alrﬁeréé"lstéansd&a%% é@BErSE%ESrJ@M%ﬁﬁ %ﬁﬁé: F\?ﬁhe aiftDhE SEd
ri sk of comon cancers conpar e to 1 ndlvidua evels Int "l ow
normal " range of tumor celis in vitro and in vivo. IGF-IR levels are elevated in tumors of lung (Kaiser et al.,

25  J. Cancer Res. Clin Oncol. 119: 665-668, 1993; Moody et al., Life Sciences 52: 1161-1173,
1993; Macauley et al., Cancer Res., 50. 2511-2517, 1990}, breast (Pollak et al., Cancer Lell.
38: 223-230, 1987; Foekens et al., Cancer Res. 49: 7002-7009, 1989; Cullen et al., Cancer
Res. 49: 7002-7009, 1990; Arteaga et al., J. Clin, Invest. 84: 1418-1423, 1989), prostate and
colon (Remaole-Bennet et al, J. Clin. Endocrinol. Metab. 75; 609-616, 1992; Guo et al,,
30 Gastroenterol. 102: 1101-1108, 1992). Deregulated expression of IGF-l in prostate
epithelium leads to neoplasia in transgenic mice (DiGiovanni et al., Proc. Natl. Acad. Sci. USA

97: 3455-80, 2000). In addition, IGF-l appears to be an autocrine stimulator of human
gliomas (Sandberg-Nordqvist et al., Cancer Res. 53: 2475-2478, 1993), while IGF-I
stimulated the growth of fibrosarcomas that averexpressed IGF-IR (Butler ef al., Cancer Res.
a5  58:3021-27, 1998). Further, individuals with "high normal” levels of IGF-I have an increased
risk of common cancers compared to individuals with IGF-t levels in the "low normal” range
(Rosen et al., Trends Endocrinol. Metab. 10: 136-41, 1999). For a review of the role IGF-



.(Rosen et al., Trends Endocrinol. Metab. 10: 136-41, 1999). For a review of
the role | G- WD 2005/ 016967 PCT/1 82004/002555 -2 1/1G~1 receptor
interaction plays in the growmh of a variety of human tunors, see Macaul ay,
Br. J. Cancer, 65: 311-320, 1992. 1 Caloric restriction is the nost
effective @qu;‘ﬁm}?glum ble intervention for i ncrea5| ng H}Ff b Kuosan in a
vari ety of "aniral species, including mamals. Is als he nost potent, 5
broadly acting cancer-preventlon regimen in experlnental car ci nogenesi s
nodel s. A key biological nechani smunderbpying many of its benefi ci al
effects is the insulin-like gromth factor- 1 pathway (Hursting et at., Annu.
Rev. Med. 54:131-52, 2003). EP0629240Bl1 refers to the conversion of an

anti body sequence by reconbi nant DNA technology to a germline sequence to

attenpt to dewc#asscebmmre%%n @yls Y B QRowthl &Y aaﬁﬂfﬁb{zloﬁ h@h&Ouiners Ssealidcaiay,
W02/ 06605BA1 F‘rﬁtﬁ?rs tgﬁgp{% gdgs directed to the EGF receptor (HERI) t hat .
P uE®

are ot herwi se® their propensity to elicit an inmune
response. | n view Ghlotichesstrictionds thiaamos! €lfectivezand rer@pducibleHatormentian §a1dneredisivar der s

as cancer and tfatumpanm alvhﬁéw aftanwa: e.se%saa otﬁa.fmdghﬁa}ndaé% d |s%&€/tﬁl=! mbé@Fpo{eFﬁ are ~
over expr essed

di sorders %ehm@‘?'\’ ﬁ’&'r'”gl r@f—'“ﬁ[ p?fﬁW"B'? “F@enl ﬂ %pgﬂr&?péaércggﬂgp%lggﬁ mofg g 'ﬁe§
desirabl e to gekgicarecwnismnderysg rany @its bévefitialteffedsis thelimulinslike gto@ftre’attbrer

i nhibit or st %h@;ﬁHuﬂs@F étgq Aﬁhlphe@mﬁéd%dﬂae%zaéoﬁa descri bed, for exanple, in
WO 02/ 05359, publ I shed

) t ext f t hi b| t
i ncl uding all sequEh®s& @gi(ﬁfqrf)@dhe ?°§V%%?'§%9E)F(’Wl98?ypﬁ?ﬂlé§‘éggy rﬁlff’c"?%’%‘ag{]%%e
| GF1R ant i bodieebnolge @l 20 geteding isbaugn¢en \GtRBPL 00 0GB reapal binshegdniDbc avinber 4,
2003, VO Qg/ 1966&ilered'WPh | &Rﬁﬂm@%ﬁ/@@é‘b@%%ferszﬁ%mbo&@?ngéQ(eQ% P ek redial} | shed

ul 20 24,2 e | nvention OV|des a
Wiy, 20 20 20 Baey engﬁf e MISG0P B oM PHOPeBT e F FOFEBR hEPSor i
whi ch at | east oneinsamedfitteables/thatlGEd amtl IGRHR bawedn duch aiparders @s cancecandwdhet ed t o
ger ?5' gevgm 2 rlogGl‘aﬁlreWﬁhenHG?fl .%B%’E‘J ISFIR Grd &M&sﬁgseaeaiddﬁs ﬁdéésrtgapgggged
residue is cof‘ff’%ﬁcﬁég‘ ngFO'fR'F ﬁern%’:% E gf%f‘% upgRyPxBpEssed.
Preferabl y&t h&lsmcmbleamgermmtg/armbmm @éﬂRlﬁnahdwtﬂ@med logritherfintititeor plinp.dadet
nventi on” SpRgi i Al uniBbcieord QoI i R5ihixg h kG 03BN pliAGIeR il fiecept of

(I1GF-IR). In one e di ment g_.ence vari abl e %IOI’IO e |ight
chain of the 248 gﬁ?l‘%b@ﬁ“'ﬁB‘r‘Pﬂi?qt'g’é udipg gt ’Ferqé{ﬁ‘l‘é’ﬁbp?cscﬂti?f’a'f‘ |h Ry peqreatedl pack
to an. anm no byietbraeegudBER anihatimede dyo desgirethin WOD3AB000gepblished Dacemtef er r ed

embodi nent , tlaezowrwahiaﬁoé@w Qbidkd b@@enlbbgﬂi zoﬁdnaah@ mfcpa@sgesespuam@@mw d

nunber s 23 to am no acid sequence of I'n  an even nore
preferred %nbgﬁl ﬂ%ant the light chain of the hurran antl body conpri ses am no
acid nunbers 23 to 236 of SEQ | BUMBARY OF3CHE MVENTIONr enbodi nent of the

invention the sequeRcgeQint G udhbAttsS MmB&HicMuRfananonoclonal antibody or antigen-

binding portion thereof in which at least one somatically mutated amino acid sequence is
C. converted to germline amino acid sequence. Preferably the replaced residue is contained in
25  a variable region of the antibody and more preferably the replaced residue is contained in a
framework region of the variable region.
Preferably the human antibody or antigen-binding portion of the present invention
specifically binds to human insulin-like growth factor 1 receptor (IGF-IR),
in one embodiment the sequence of the variable region of the light chain of the
30 antibody comprises three framework mutations reverted back to an amino acid sequence
encoded by a germ line A30 gene. In a preferred embodiment, the variable region of the light
chain comprises amino acid numbers 23 to 130 of amino acid sequence of SEQ ID NO: 5, In
an even more preferred embodiment, the light chain of the human antibody comprises amino
acid numbers 23 to 236 of SEQ ID NO: 5.
35 " In another embodiment of the invention the sequence of the variable region of a
heavy chain of the antibody comprises two framework mutations reverted back to amino acid



. heavy chain of the antibody conprises two framework nutations reverted back
to am no acid WO 2005/ 1116967 PCT/ 182004/ 002555 -3 sequence encoded by a
germline DP-35 gene. In a preferred enbodi nent, the variable region of the
heavy chain conprises .amno acid nunbers 20 to 144 of SEQID NGO 3. In an
even nore preferred enbodi nent, the heavy chain of the human anti body
conpri ses \WA2M301¢967T d nunbers 20 to 470 of SEQ I D NO 3ramim20tkavissght chain
conprises amno acid nunbers 5 23 to 236 of SEQ ID NO 5. In another
enbodi nent, the heavy chain of the antibody of the invention |acks a
termnal lysine. In particular, the i nverition relate to an anti body wherein
the heavy chain conprises amno acid nunbers 20 to 469 of SEQ ID NO 3 and
the light chain corrprises am no acid nurrbers 23 to 236 of SEQID NO 5. 10

The invention al so rel SviLodm utlc t|o for thetreatrrent
of cancer V\he?%’%nﬁ?eenﬁ ar mﬁceﬂ |ca ﬁ;%eglt oA péé}rgr’p 'f"ﬁ'@t M5 human
anti body of tm@mmqﬁtherh@awwhwmcmemmmwwmeraﬂﬂamﬂ44m§c§i§pd§tl\lch3 In an

chenot her%:l_ﬁeufev&m rﬁfreame;rrlea UhBbdiAEHE the Ry &aarﬁ?@f&iﬁﬁ?ﬂ@nﬁb@ah YorRFis@ IRk ©
carrier e i_nyention,al s reating. can in a
Parmn wi th ¢ he ot 26370 pEYER G et fepte S chnP s BdRF APLOEPIRy 1o
human an afou’ds taoB36 phSEQIRNGEdy that 1S effectl ve to treat said cancer. In

one enbodi nent, theg éd%%%ﬂn@éhuﬁ&h%@ﬁeé chaith bﬁﬁb%nsodywmr.h@nm. hékg step of
adm ni'stering st C

chenot her apeut“?’n qgﬁsﬂ‘t"nqﬂ p@'gﬁ‘]' Ankei "B’ﬁm{ﬂ‘t thF i a'éﬁf‘tfbﬁggvﬁ‘%f'" t“f?eheﬁ?”ég'?ﬁ‘[
i nventi on. Theomprisesarnion acidl obmbers 29 &s46900f HEREIDINYR Dénd the dight ghgim cerisent | n

need t her eof \Mngnhag,@ﬁumb%,@smggﬁ)mgmygﬂ@rmnl stering to the patient an
effective anount of, the vent

| at
Co o treatfent conpd EFERT ABSIYR® dr SRpTIASRER wasie et PeBssraL el o
anti-tunor, amancerwhgretjephasmeaneuicaksenppriion genrrises thg awtifiechuman jeatipody ofthen th

the. anti bodyhetiof fh&oﬁubfﬁﬁt%ﬂtwath M @RtireSftastid, RRerhdMePiPeltt or ahBRmbeighesatad an

i sol ated pol ynucl eou{hca@ ett WROIpLi ses a nucleic acid 25 sequence that
encodes a heav@ar@ﬁ? 35T gecﬁ Bl 'ndi ng portion thereof or a I'ight chain or
ant i gen- bi ndi ng poiTed inyentidineatsogelalgs toypethot ¢f realipg oéncehip afwmerwith thebeman on. I n

one errbodnaentam%dy &oh'@néuﬁbﬂﬁ@%!eﬁ'&f adrmIesterrmg%laIhmﬁaraérsgn&rnwﬂtﬁhe&msomﬁm,f for
W t ect nucl ei c

treating a subje th ereo

aci d nol ecul e ﬁ??g d* a?ﬁ’@'d B8aW Ln%i‘/eo?mtf 'ﬂﬁ’f’t (Wf’ai"ﬁeg r,rgfgg?ﬁ ﬁ’eﬂ trﬁ?‘ﬂ'ﬁf“n
portions ther eofprigig athe atapi of| epiniRedngt A GaYnecpBsticn eanfi-tumont a@mngpwkders a
vector conpri ghedbtiehPedts At AoRUrickicH vithad éilmwab B0 &e@é&d.n@nt.&host cel |

conprising the vector. e inve C [iSes hat

o ouces an  ant o mra Ak Wa meiod S b ABS B npethus v ey i o
heavy and 2Pi glat!libe%bnsadmfmsleznqzo the\patiehle ai reffesivé @moattsef the cantikbdy, W enst hod of
reconbi nant |y e%&ﬂﬂ&ﬁ gk iARAtcRUbIEEE toldrebiffent cBRpAIHg &l AREMABEHNYandie:

nucl ei ¢ acid rrg(l)p ast%lc anti-tumor, anti-angiogenic or chemotherapeutic agent in conjunction with the.

antibody of the present invention.
C The invention aiso relates to an isolated polynucleotide that comprises a nucleic acid

25 sequence that encodes a heavy chain or antigen-binding portion thereof or a light chain or
antigen-binding portion thereof of the antibody of the present invention. In one embodiment of
the invention, 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 andfor light chain or
antigen-binding portions thereof of an anti-IGF-IR antibody.

30 The invention provides a vector comprising the isolated nucleic acid moiecule and a
host cell comprising the vector. The invention further comprises a host cell that produces an
antibody that has the same amino acid sequences as the mature heavy and light chains of
2.12.1#.

The invention also provides a method of recombinantly producing and culturing the

35 antibody encoded by the nucleic acid molecule.



. WD 21105/ 016967 PCT/ 1112111 /002555 -4 The invention also relates to

di agnosti c nethods for diagnosing the presence or |ocation of an

| G-I R-expressing tissue using an anti-|1G--1R anti body. BRI EF DESCRI PTI ON OF
THE DRAW NGS Fig 1 shows the DNA sequence encodi ng the heavy chain of

anti body 2.12. .5 including the sequence encodi ng the_signal sequence
used to exB“b%@”?mévnature antibody (SEQ ID NO 1). Fi §CT48B 8ﬂﬂWE'The DNA
sequence encoding the light chain of antibody 2.12.1fx, including the
sequence encodi ng the signal sequence used to express the mat ur e anti body
(SEQID NGO 2). 10 Fig. 3 shows an alignment of the am no acid sequence of
the heavy chain of antibody 2.12.1fx (SEQID NO 3) with that of germine
sequence DP-35 (3-11)ID3-3/JH6 (SEQ ID NO 4). The sequence of anti body

2.12.1fx is shown qh?\{rﬁieﬁtmﬁ lJo%la‘eQEb %@msh@%eﬁl%@?d?%_?mﬂ}% the I podd@hce or

sequences are in italics an are underlined he const ant domai n -

region begi néoqm'q"wf?%@deeﬁwe%fagdﬁ-?“é§F'%€53"A§R'%?m bed¥r r esponds to ani no

aci d resi dues begi nnl ng 15 aBRIEFDESCRIPRIONOFMHEDRRAWINGSKt ends to the end of

t he sequence. The f F -
q'eéﬂgw r(e BNA s@@.feﬁéé EHeadify fheat]iea?%ﬁb% 8Chfbs : heﬁfl ot

and 116. Fig. 4 sho an al i gnnent the amno aci equence 0

chain of afti b@fﬂﬁ?'"gi"el?qﬁﬁf"ke (331‘9@"9 thenggnalseayGne s usad e eb?’eijép?ﬂ“faﬂée dWhnce
A30/ JkI  ( SEQ I(BEQUD NG)1). The sequence of antibody 2.12.1fx is shown above

that for the germ ipe Sﬁwgriﬁeeouxhsquénggaekw%%?siﬁgLﬁﬁmceamaafeaa. #@Lﬂﬁé an

the CDRs are underlihed nst a omal n 'egl ol begi ns
aci d resi dues inoiudjng siecsegernce sprodiag thesiannl ssauence qudég ij’%%? hreprivre #nybedy 131
in the gernli r(SE@l[dNtBM)ends to the end of the sequence. The framework (FR)

Gt B et Dol Sidhs BRSIHER, o e bt P decklee It ey AT By
cell's. Figs. GA2HRISES IQNSw3kwik thahpl gefying feayprgeRiSS G-11¥0%pHE (FE] IBNO:| GF- f
medi ated act igyarhedseqéncé GFantibbar 2. 12hevin stiwvnideveastdaer he gaplins scassoe. heed

t yrosi ne phos i .0 6 fx to
| duce the. donitis sehtHh ord fy s (BpEORS o Wnlrel g Sl fitmain oot |
that anti-| G- bPR"Sa‘H'E'i ‘b?)ﬂ?‘“?acldzfei'f’%sP@Jlﬁ@@%cq’f@q‘#@ P@Wﬂ" gl feswdyeqf MH"FEQ
tunors. Fiigs. aBAdsmdtheBeshibes dnbiaixtedtd to- thefent Rf amd sdapeiycel NTiebirdrsewbiS (HRHF- | R

tunmor growth i I kg conmbination with adrianycin
(Fig. 8B). Fi g"%t@'gh é?th Qﬂ%aﬁ:gl rgsfqugﬁés%ﬂd 1bgt ween anti-| G=-1R anti body

2.12. 1fx serum | evézfgs4 shys a@S’"W@‘*"W@"&?onP‘e@‘iH sRaEeNIce §F e light spain af ediady - | R
tunors. WO 20052hix1@%Q/IDPRD! 5BRinlthal 60gdhhime sequence A30/Jk1 (SEQ ID NO: 6). The

sequence of antibody 2.12.1fx is shown above that for the germline sequence. The signal
20  sequences are in italics and the CDRs are underlined. The constant domain region begins
with the amino acid residues TVAA and corresponds to amineo acid residues beginning at 131
in the germline and extends to the end of the sequence. The framework (FR) mutations are
amino acid residues 43, 125, and 129,
(; Fig. 5 shows that anti-IGF-IR antibody 2.12.1fx inhibits 1GF-1 binding to 3T3-IGF-IR
25  cells.
Figs. 6A and 6B show the ability of antibody 2.12.1fx to block IGF-1 mediated
activation of IGF-IR as shown by decreased receptor-associated tyrosine phosphorylation
{Fig. 6A) and the ability of antibody 2.12.1fx to induce the down regulation of IGF-1R on cells
(Fig. 6B). '
30 Fig. 7 shows that anti-iGF-IR antibody 2.12.1fx reduces IGF-IR level in 3T3-IGF-IR
tumors.
Figs. 8A and 8B show that anti-IGF-IR antibody inhibits 3T3-IGF-IR tumor growth in
vivo alone (Fig. 8A) or in combination with adriamycin (Fig. 8B).
Fig. 9 shows the relationship between anti-IGF-IR antibody 2.12.1fx serum levels and
35  IGF-IR downregulation over time in 3T3-IGF-IR tumors.



.-5 Fi.gs. 10A and 10B show that anti-I G- IR antibody 2.12. 1fx inhibits Colo
205 tunmor growth in vivo alone (Fig. 10A) or in conbination with

5-fl uorodeoxyuridine (5-FU) (Fig. 10B). Fig. 11 shows a pharmacokinetic
eval uation of a single intravenous injection of anti- IG--IR antibody
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10 ordinary skill in the art. Further, unless otherw se required by context,
singular terns shall include pluralities and plural termnms shall include the
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used in conneedidréiblobly! fonewB tntl peotdiRBAd Addiy ackd crwmm:@cana egbraRehidhedebétbgsies of ,

anal yti cal Ch?\ere%t e/ m?ssélwetgmﬁéwbnc%n% cfgﬁ OEIY Cpe%rﬂ\ ﬁ'nte g\ﬁhg%dénﬁlt&%mal?eg

phar maceuti cal n are thos commonl y

used in tH& athe Pf@@&‘n@’&f“@"taé%sﬂﬂﬂa%@ffa’ﬂ@d FSWEPiTade ceryentionah methods welllegwn
chem cal  analiyta@sr afh@rdeasBed ih Gadoup b@RAN aid Mdte speeMbtbfaércosthatnélcitalanyery,

and treat Tent of.0at uflaun T fobbl PhORsha! [Recs Bha38e USRI S8obnlpoat o0,

shal | be unders OW ng nean
" pol ypept i de" Séﬁé@ﬁ’b&'sébd”ﬂ’?&t‘?ﬁ@’odwg ‘aft thiappratog Mﬂ’l"@f e'q’dn%d EP'St%’F'PB HaeRgfrent s
and pol ypept i deboréry Pgss,afoldiS|ng tHatbor, NEY U ETESP andAyz0byl AL, iCdRer®yotiweis in

MONONEr i C ,gr hgpgc%/!gpg,g,g v, él%gneoﬁméhgg A@%h&g%ﬁﬁfa%%ﬂl Hﬁm%%n'hﬂb

phar maceutt cal ustr ropefties ana % ous d%E

the tenplate pepyeier Maﬂ'%&'“t%@% Hegporghoraept et C@Srﬁ?ﬂ'ﬁﬂwﬁ”ﬁ?’e”t"eﬂ?@@
"pepti de m mewhizh areQicorporidd HiaEH Myableeade. Hraytdie reactichs afdipuriifdtiogteBatgued\O

211115/ 111696Zare P or]'rgeg! %g&%%ﬂa%gfgééérs specifications, as commonly accomplished in the
C. art or as described herein. The nomenclatures used in connection with, and the laboratory
" 25 procedures and techniques of, analytical chemistry, synthetic organic chemistry, and
medicinal and pharmaceutical chemistry described herein are those well known and
commonly used in the art. Standard techniques are used for chemica! syntheses, chemical

analyses, pharmaceutical preparation, formulation, and delivery, and treatment of patients.

The following terms, unless otherwise indicated, shall be understood to have the

30 following meanings:

The term "polypeptide” encompasses native or artificial proteins, protein fragments
and polypeptide analogs of a protein sequence. A polypeptide may be monomeric or
polymeric.

Non-peptide analogs are commonly used in the pharmaceutical industry as drugs

35 with properties analogous to those of the template peptide. These types of non-peptide
compound are termed "peptide mimetics" or "peptidomimetics”. Fauchere, J. Adv. Drug Res.



.-6 15:29 (1986); Veber and Freidinger TINS p.392 (1985); and Evans at at. J.
Med. Chem  30:1229 (1987), which are incorporated herein by reference. Such
conmpounds are often developed with the aid of conputerized nolecul ar

nodel i ng \352;"5\91,%% metics that are structurally siml pepigodppiapeutically
useful pepti may be used to produce an equivalent 5 therapeutic or

prophyl actic effect. Generally, peptidomnetics are structurally simlar to
a paradi gm pol ypeptide (i.e., a polypeptfde that has a desired bi ochem cal
property or pharnmacol ogi cal activity), such as a human anti body, but have
one or nore peptide |inkages optionally replaced by a |linkage selected from
the group consisting of: -CH2NH-, -CH2S--, -- CHCH2--, --CH=CH-(cis and
trans), --COCH2:29 (1986l Glep@Hmd FaeidingeTHASOP-392 K\P8Rk b Bvant(et\abl4 MedoGhenr.n t he
art. Systemat '36 1§2§bﬁbb 3uv§vhlapar%fln&%ra%d RERdire b?%f@r@n&c' ﬂ&h@omﬁo&@@%?é’éﬁéﬁ )
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constrai ned pepudwaly sthalpio tseragputicallyc ased e pentidessmayuienased do padgastzst agolvaladt] y

| dent i cal %On%@a%ua,cS&%@aagsaﬁ%bat 'csuae.tsm( pQﬁldOﬂ%ﬁEsaiir@%trD&ugrgﬁt ks ikgown in

the art (R zo G erasch” Ann Bl ochem , 1 ncorporated
herein by ref &2EAE) p°'3prP"d§x‘étFrplaep°'¥5°fp%f’(‘j‘d‘hﬂb hB$ % PeRipd %W'Fgé RTERETY s
capabl e of forpharmgcoicrquabav_mn@padxcarasdl rainlafh extidodly, batgwese ove @ Imooeypepticedlink figes
peptide. An * BTG bpdudls bta f.akﬁg@seﬁe%tea%;ﬁm S0 BhsktRg of DCANH, ~GHS-., -

natural | y-occu mrruno& te rarrer I's co%

i denti cal pai i2&HzpsIISER Hé‘"ﬁﬁ%ﬂs?\ ~COGHeR —CHAPHICHeY PRY O bygpgthods ahout
25 kDa) and omel kiaviy thecdrai Sys(eatatel subSiduticl ok Diag or ridre amiriorid20f & eonsenalks
portion of eaghq &nas\mmlmgm%%maovmasam éé&'—ﬂ BlyQhe .ﬁ%ﬁé oflLQQs.aéanﬂa}%;ser mor e

m no acids prlmarlly responsi ble for an e?gen r &écogni ti on
car boxy-t ermi r’i’&l“s‘ifbwtqeﬂ?fa@f"“gﬁéﬁb'e(?ﬁ&‘fdﬁs -o B Fdqitign. Lop: ﬁ@F%H?pt‘P"e“g?‘UW"ﬂPQ farily
responsi bl e f @onsefiduecdequentelroc tal substaitiatty iedticgthtonsérain sequance driatisi hagdeas K

and A light chaidgeq h?%&hoﬁbﬁﬁm ﬁrtﬁ‘e 8#1 i‘ﬁ?d Eh&%.e?a?scrpmﬁ\ Ré’w Bﬁxhé?ﬁ &;3s7Nd
define the anti body res%ect I vely.

Wehin | dhe 415 boesaps BRAMRY roDReey d BTl iopoion el cilsiegREos o
j oi ned by a " tipablegi rmiod intdaaculaOdintfiderbridges wmtmayclize trdpeptidlet h t he heavy
chain also includipg almngnotjlﬁﬂhrpn iof a al?&n‘éﬁeﬁ{) We&l@mlﬁozagﬁ hy-octaiRing

general |y, Fundanental | munol Raven Press,

N Y.  (1989)) "TMHogRRyP: FPEY YT SFapeg o froidesiiehaas it RppERIce Paing, SSB o5)
The vari abl e meighaving ooé "lighta (ahout 2§ hDd)lasd une "bbaviyhchami (abobS0AT0t KD®). aTtte dodrely

bi ndi ng sihe saimRat déon %ﬂedcmcﬁé?ﬁ |anUJHé'3:Qﬂh£HiHJJeFaBn o%oﬂ%ottél‘%%r%ré‘%ﬁbt es.

| mmunogl obul i n chai ns_exhi b % Sae go Btru ure relatiyvel
conserved fr ARERBIRAI RN 'Elfﬂ) antigen,gfespion-n Tag <A WF‘VHV’]"‘&B‘?“@W%’Q‘?"B s,
al so cal | ed cehyh eafiper acanstant refisingrinarily regpaneigle doy sffextor EDRON. Hhmaﬂm&hhmam t he

two chains of ;gagfsi@d &s @bRd ﬁ'nérﬁ]@ﬁéﬁmstHéaWchafﬁsad?@Msiﬁeﬁ SPLORSy, oeBnaP'ahE‘g
blndlngtoasEemflce termnus to -termnus othllght
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See generally, Fundamental Immunology Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y.

-

(1989)) (incorporated by reference in its entirety for all purposes). The variable regions of
each light/heavy chain pair form the antibody binding site such that an intact immunoglobulin
30  has two binding sites.

Immunaoglobulin chains exhibit the same general structure of relatively conserved
framework regions (FR) joined by three hypervariable regions, also called complementarity
determining regions or CORs. The CDRs from the two ¢hains of each pair are aligned by the
framework regions, enabling binding to a specific epitope. From N-terminus to C-terminus,

35  both light and heavy chains comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and
FR4. The assignment of amino acids to each domain is in accordance with the definitions of
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An immunoadhesin may incorporate the CDR(s) as pari of a larger polypeptide chain, may
covalently link the CDR(s) to another polypeptide chain, or may incorporate the CDR(s)
noncovalently. The CDRs pemmit the immunoadhesin to specifically bind to a particular
antigen of interest,

An antibody may have one or more binding sites. If there is more than one binding
site, the binding sites may be identical to one another or may be different. For instance, a
naturally-occurring immunoglobulin has two identical binding sites, a single-chain antibody or
Fab fragment has one binding site, while a "bispecific® or "bifunctional" antibody has two
different binding sites.

An “isolated antibody” is an antibody that (1) is not associated with naturally-
associated components, including other naturally-associated antibodies, that accompany it in
its native state, (2} is free of other proteins from the same species, (3) is expressed by a cell

has

3&?“91'&% t wo

S

(2)

Sne jos nare BsemapPea cel |



-8 froma different species, or (4) does not occur in nature. Exanples of
"isolated anti bodies include an anti-I G- 1R anti body that has been affinity
purified using IG—-1Ris an isolated antibody, an anti-I1G--)R anti body that
has been synt hesized by a hybridoma or other cell line in vitro, and a
human ant | WO@Rs/Rght i body derived froma transgenic oRSEIB2NESSS o m
“human anti body” includes all:antibodies that have one or nore variable and
constant regions derived from human |nnungglobulln sequences. In a preferred
enbodi nent, all of the variable and constant donains are derived from human
|nnunoglobulln sequences (a fully human anti body). These antlbodles may be
prepared in a variety of ways, as described below. 10 A "neutralizing

anti body” or GI{’%FHF? Qiﬁérpgé%é(esaw P& nol §m§ran%Lu¥$)oﬂyan’;p%gf 'ls'allaleh'aﬁwﬁbogﬂ?
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preferred enbediteey)tan asthisFar ahtibodythatrhae iesnsyithesizad by a bybitiorhaGbr-diheb celtnlidle t 0
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an in vitro eadRebstdnt regidis ndbriveg RS dyimaf\nmihaadgloBatini stguénatd. banlya' pieterrad)

anti body that ﬁl%&%éﬁle%ﬂl Q:tAe V&X_abfét ah?aézrn erﬂokiamgg% v@qur%gu thgmgncel »

tissue or organi sm expressing erred | ment,
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even nore 20 paehyestabysy aBdé¥eribed beoven nore preferably 85% In a nore
preferred ggbod' "Ew"nem a&ﬁ,ﬁo\ag er,rggn amrbhap%&oay a@ﬁﬁqnﬁbea} (St RAGRAAE © of

I,GFI or I n anot |n'en e activi
%gt i vating antirgbagf k- “?n'é’a‘@ﬁ Hé’ﬂew ?i‘é?sél"fﬁhﬁ PR'GFHB 2atRgtnieduses "%W’l?gmr?é

t ophosphor yli@g-l boundfto @R By atfleagraboitt 20%:  lanm begsred femaondinét,dihe sntitady be
readily pr eparﬁﬂcéz,vmé ha S of lG‘Frlqis%S I6KIR Ly atdeast Hod hﬁm@ erdrt) 604, Ll 1 he

teachi ngs of t eC| I cati on erred ‘am no- and ox§-term ni
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and funct i16nalby aslonens gnavano o df delintiyfskitbit teyarc Gnpenipkoas roéastiied inranch eod | de

and/ or am no agi, tﬁ@%ﬂa gsdat a to pubI ic or propri et ary sequence
dat abases. g?egealbl , ﬁ ? arison net hod are used to jdentify

sequence rmt ifs orAp r%‘él}’eé' a'“g?f&y" B éﬂr“??é??tlffﬂteﬂbcffaﬁw st oMR%% n 30
ot her _prot ei nsvherd addedtna eailrﬁssdamerganskh(expréasmgwrbm IV tphebetsed teabodireerit, they
protein seque@ﬁﬁas?} hitlvated 96F- :n %@n@ :J§naweasﬁ hm.e rﬂarged?éfb.eaaleofit reusrt e ar e

known. Bovm e at Scl ence % he term "surface asno
resonance'?? adTRERY At%ePh e"ef'e"f’%’Psp“ffff QV\ 6t i E‘aF' m?fﬁé’ﬁ%fﬁéﬁ‘?oﬁ“qqqgle"blq‘%m for
t he anal yS| S @ftiveirg| artiborly ibiavdgedi fhecpresebeer afctGfonsr 1BF-Itetlecinotber whferrdb
al terations i RmBhdrhé&it Qh&&%@'%? ha bltRBhg WhibBin s ﬁweQémP&ﬁiMferrﬁﬁhé i amb@ft o Xanpl e
usi ng the Bl Acore system %'@ B osensor AS, Uppsala, Sweden and
Pi scat away, N¥joyneé ?’—/’8 pr APEHD5/ 016967 PCT/ 115120014/ 11112555

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

o 25  in the art following the teachings of this specification. Preferred amino- and carboxy-termini of

~ fragments or analogs occur near boundaries of functional domains. Structural and functional

domains can be identified by comparison of the nucleotide and/or amino acid sequence data

to public or proprietary sequence databases. Preferably, computerized comparison methods

are used to identify sequence motifs or predicted protein conformation doemains that occur In

30  other proteins of known structure and/or function. Methods to identify protein sequences that

fold inte a known three-dimensional structure are known. Bowie et al. Science 253:164
{1991).

The term "surface plasmon resonance”, as used herein, refers to an optical

phenomencon that allows for the analysis of real-time biospecific interactions by detection of

35 alterations in protein concentrations within a biosensor matrix, for example using the BlAcore

system (Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, N.J.). For further



-9 descriptions, see Jonsson, U., at at. (1993) Ann. Biol. Cin. 51:19-26;
Jonsson, U., at at. (1991) Biotechniques 11:620-627; Johnsson, B., at al.
(1995) J. Mbl. Recognit. 8:125-131; and Johnnson, B., et at. (1991) Anal.
Bi ochem 198:268-277. The term"K,d" refers to the off rate constant for

di ssoci at i OY0 YuSBe¥Ent i body fromthe 5 antibody/anti geCTIRpOER23SFhe t er m
"Kd'" refers to the dissociation constant of a particular antibody-antigen
interaction. As used herein, the twenty cqnventional am no acids and their
abbrevi ations follow conventional usage- "See |munol ogy - A Synthesis (2nd
Edition, E.S. Golub and DR Gran, 10 Eds., Sinauer Associates, Sunderl and,
Mass. (1991)). which is incorporated herein by reference. Stereoisoners
(e.g., D-aninoy n Nk i .0 unpat,ur al
am no aci ds suce‘%S'H:gﬁla‘)S % Mégmm@t'te!apgﬁggmﬂr‘ﬁo%gil%ﬂ] E'ﬁ_s?ﬁqﬁnsson r%p ééclér ‘ds,
lactic acid, @RY)Bioteshniquss JHGeN®37orenssoni Bo kel (189%aly Mal §6°%1@" $il2b4B1ie
conponent s folrandpethrmmpmddm (Eo1} ARl ploersantog:zeserti on. Exanpl es of |
unconventional am A X tamate,
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N-f or myl meti O?W'Pf@);’a@lgﬁ%mm@ﬂ sfi d| ne, 5-hydr oxyI ysine, s-N- nethytargi n| ne
and other simlar amenema® deef@ito thel dsoastiof cofarl of adpaAlEO®NBEdY dnfigih-

the polypepti, tera1%9-1 ation used herein, the lefthand direction is the am no
termnal direcltSiAnd t he righthand direction is the carboxy-term nal
direction, in accor%&ﬁ@@ heieiphtheg tvwgntiagofvantengbamnine acigpandatheieafibreyigtionsiidiower m

“pol ynucl eot i dﬁnv@sorﬁafsegé eSte Immbdiogy DA SpaRsisa2iio Eyie] E.C. u‘saamrfafo R. Gren,
iz' eot | ey Of et L8R5 ALBRSCSuld el e} lunlch OB BRN URSefly

eoxynucl eoti des”’or Ype of  nuc
| udes si ngl&feganer: d§l§fﬂ°§°@?'ﬁdﬁ@ed"amm REidYfof thgatwepty cpRyenticaphpming @rigs.ed
pol ynucl eot i delinnatiralisitlo aeidL buth Haal-| o-didstitated @inlib Lids,0N-bidg affino BRBOEEE,

DN D Sy g, Cnfl e uBlon ARl A3l el "BLL Yo MARE Nedboldrld 5, O

its origin the ™isol uceot asSOCI at e

portion of a ;ﬁﬂ'yf’?ﬁi'é?se‘lft’h%@e?%‘ inygtien Reples shrnepagnionphamind assivfvdei 4 f ound
i n nature, 1§ 2) hydsxyppiing bl y-chibttygidtainaten  fO,NYNHbimemiliysice, V\/]?b:-tbi:acbﬁjllybiﬁe noto-l i nked
to in nature, C Ll L r
sequence. he festierdld (sl Wit BelBing Bhghindte, SnaSyldsy

i ncl ude deoxy’F“FtB%%I@{‘%Gf“i' EFB%’ simar ?’?'Wﬁf@la@‘bl“?“ﬂ’e@dsﬁ% 4-BYdraxyRiplineX |“éﬁl'e

nucl eoti des” rgiypeptieendiatioh esealiharein, the leftsrms mem;b»erstmmmo/\bﬁﬂmammﬁmedd he

substituted sugan qr Jé?lﬁ)a@me Q‘go &fhinalc ctfoﬁrima mah&oﬂfﬁcéteﬁlggﬂggtgade' dhgages”

referred to herern i1nc es o I go ucteot &1l Ak ages such
phosphor ot #l oat8veniMosphor odi t hi oat e, phosphor osel enoat e,
phosphor odi sel enoate tepinOpgifaciostide’ as hiefeAéd to etk dieand laa@étimeric form of

phosphor oam d ' : o eoli
PCT/ 11132904/ %?g@@g oit thlagsk lﬁ? bas%@er‘n Fen&h, e:MQ r%gwe%ﬂtﬂe%%gg&xynuc eotides or a
modified form of either type of nucleotide. The term includes single and double stranded

forms of DNA.

L 25 The term "isolated polynuclectide™ as used herein shall mean a polynucleotide of
genomic, cDNA, or synthetic origin or some combination thereof, which by virtue of its origin
the "isolated polynucieotide” (1) is not assoctated with all or a portion of a polynucleotide in
which the ‘isolated polynuclectide” is found in nature, (2) is operably linked to a
polynucleotide which it is not linked to in nature, or (3) does not cccur in nature as parl of a

30 larger sequence.

The 1lerm “naturally occurring nucleotides” referred to herein  include
deoxyribonucleotides and ribonuclegtides. The term "modified nucleotides” referred to herein
includes nucleotides with modified or substituted sugar groups and the like. The term
"oligonucleotide linkages” referred to herein includes oligonucleotides linkages such as

35 phosphorothioate,  phosphorodithioate,  phosphoroselenoate,  phosphorodiselenoate,
phosphoroanilothioate, phoshoraniladate, phosphoroamidate, and the like. - See e.g.,



.-10 LaPl anche at at. Nucl. Acids Res. 14:9081 (1986); Stec at al. J. Am
Chem Soc. 106:6077 (1984); Stein at al. Nucl. Acids Res. 16:3209 (1988);
Zon at al. Anti-Cancer Drug Design 6:539 (1991); Zon at al.

d i gonucl eoti des and Anal ogues: A Practical Approach, pp. 87-108 (F.
Eckstein, Ed., Oxford University Press, Oxford England (1991)); Stec at al.
u. S. Paterwoal)lrﬂﬂil(n%7 151, 510; Uhl nann and Peynman Cheni Cc aPCTAB2NHY2550: 543
(1990), the disclosures of which are hereby i ncorporated by reference. An
ol i gonucteotide can include a | abel for detection, if desired. "QOperably

| i nked" sequences include both expressi on'%ont r ol sequences that are
contiguous with the gene of interest and expression control sequences that
act in trans or at a 10 distance to control the gene of interest The term

sequences whi CHPEIRRe RERCAL Ak e Biend” RS S8 8L AR SR St ey o
codi ng sequendt984x Steichétolh NuveyAcids dreb. 11209 (1@)@29@ &t dnAcfbﬁ@ﬂG@l D@acﬁpeaces
i ncl ude appr OI@rsb@t(eggtﬂ QB:$ @trél mug&n,c)eato{es aﬁd Afbioghdy M ﬁ@&tic@lﬂﬂpp%&f@i@? -188d

pol yadeny! ati §h Sk, el bty Peeter pod koo Beuf (s Ao fagld °

pol yadenyl at i
sequences Shamoeﬁlhﬁilrﬁj@. Utnllamﬂ ardi Reymaih Chernieal Revipvs 80:54344 9941, the disclesuess i
sequence) ; SeQHRRGRS ndbRl inERFREE bP TQbBhdR. Smlahdoh&d’eoné’é”'QanV\JﬂaGdéjSSéHeﬁfBr
sequences t hat enhance %I‘OtEI n secretion. The nature of such control
sequences di f Aetedion. gi ng upon the host organism in prokaryotes, such
control sequences ghmezbarl linked” reetiuedees peladeobathr exprédsios awetio! Isequénseg ibattaw and

transcri pt i on o4 RbiHus 6«&1‘. ma oS PREE ald xBAKMVBhE? seqdbnc S NaS R hYrenSbt@ha
cdontr ol auences i ncl ude rormt FI‘S and_transcripti.on term nati Qn_sequence.

The t er m "BondisBnoesBfoRtRt 4 95n¢ of ipfesitiedhg 5 ﬁ‘@ﬁp grion gniral SPALANGRIAS U
conponent s whoerein rgfiersse paghutigotids semvences whish asxecessary dm effastithg egressionragd  and

can al so i ncl yageRfidiol Lol s @éaemaamc‘a &@:.95@%%*&%@\%%@&%@ for

exanpl e, | eader sequences an r [ Se
o ort | oo rewd T arR® FOSTRIOD: ISR Je TRl PETRA bt Shnde HORBI o
capabl e of t rafﬁsigdrRNmQrom@mmelgna!mchelag sptiding and pelyeddnylationhsignaisesgquencaked.

One type qf V%t Qbbilz8 cynapnamaﬁmd seqUbNcEd thbEébfceltRndatioh remdieacry (eﬂ@umz@k
stranded DNA | o

t
Anot her type 8?"58%5@,*? osreqﬁ’%“cé \f’ef'%f'c??eﬂ'lag en W%&%?‘%Qa%‘?'ﬂa ﬁ%ﬂe"ﬁﬁ%\ ée§'é?gdr’rent s
may be |i gat edequanasgs tited ephangé pgvéermnecretlebr'ﬂm netwe ©f svch contol cepuepbes differs

aut ononobus 30 dé&ﬂblhélé’ﬁdm% HoQt &gémﬁ{ .ncp%warybte& Quidohttol nglﬁhén&% Qehehdily Riliaed

(e.g., bacterial vectors C jcati nd
epi somal * mamA I véb(?f%'?aé) indf hsé? ?@ ad'?%rpt"g' {)e"gm%'é’ﬂ se%”e%g Hﬁle”ﬁﬂh‘ﬁ% i an
vectors) @8n kenerally,sgehetostiol isequendel inclydepramolgfs and ftrarscrition Ierr!]lp@mn seqeengeduct i on
into the host tRelekm "Rl tsB@lenkas- @.rlﬂer{dé@'td Pl abh @iGmivh !t dn doh@orkea@twtﬁeélone
Mor eover, certain vectors gre ¢ ) d di rect | %i‘then exp rgcTS' on i Igenes
to which theyPEPee8ss S5 9% §‘P?Si H’Re"ﬁ' REGERS0% TGy "2 PIRO PIqUSP - % f’@ her ei n
as "reconbi nammmgneysmwr@s@meoaﬁ@dvan(agpwi fop leyamples tgaderssequanceseandofugity . | n
qcreral EXPr &fePikq y@,@&g)rs of utility in reconbi nant DNA WD 2095/ 1116967

/1 6 2%%111/ 111.].%e ?erm "

capable of transporting another nucleic acid to which it has been linked. One type of vector Is

-

X0

=t (D

vector”, as used herein, is intended to refer to a nucleic acid molecule

a "plasmid”, which refers to a circular double stranded DNA loop into which additional DNA
segments may be ligated. Ancther type of vector is a viral vector, wherein additional DNA
segments may be ligated into the viral genome. Certain vectors are capable of autonomous
30 replication in a host ceil into which they are introduced (e.g., bacterial vectors having a
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) can be integrated into the genome of a host cell upon
infroduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they are
35  operatively linked. Such vectors are referred to herein as "recombinant expression vectors”
(or simply, "expression vectors”). In generat, expression vectors of utllity in recombinant DNA



.-11 techniques are often in the formof plasmds. In the present
specification, "plasmd" and "vector" may be used interchangeably as the
plasmid is the nost commonly used formof vector. However, the invention is
intended to include such other forns of expression vectors, such as viral
vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 5
associ at ed”OiW‘léé’é@ﬂ whi ch serve equival ent functions. PERHABRUHMN25:econbi nant
host cell" (or sinply "host cell"), as used herein, is intended to refer to
a cell into which a reconbi nant expreSS|oq vect or has been introduced. It
shoul d be wunderstood that such terns are intended to refer not only to the
particul ar subject cell but also to the progeny of such a cell. Because
certain nodifications may occur in succeeding 10 generations due to either

mut ati on or e[b}]ghry&ggg;gt Henl ,,'{lme%m{l‘éﬁpm&ﬁi&ﬁhl Brtﬂgﬁﬂ% %cﬁnﬁétmn"ﬁlasxﬁ@":&nd be

ldentical tot arent cell i nc e of the
term "host celVector Jay beagetbjeshangeably as dechiesanid i the H‘B?,‘I"@T“E“’%hé i”?dsfeﬁfuénce
enconpasses | vetedipleedteing invertiersis int@idaetoinckele speraitifer etms dftepressioniveétersence t o
a nucl ei c aci ¢, 0L LeGHy %eél@rX '(Qg %‘fd’ﬁ@éukh Ghdtelve rk Gﬁgeﬁfﬁ ?Sn‘ﬂ&lé' hd®Sdeno-

understood_to enconpass It enentary stran conpl enent ary
sequence. As BECHARGYIUFSE) “PWBS?’&‘??%"V@'F%B@"“C’“& "] abel ed” refers to

i ncorporation of afetyer recombisanthest ceX” (oheimpalp thdsouty"), ab nsegirererriscdenvedto, t he
l'abel is a detggt@blg lmﬁr\;\}ﬁﬁ:ﬁ’a r@cog'rbmant'eQ £s§b‘ﬂr\é&b%s %erﬁnﬁtﬁi‘gbéal @Qﬁﬂu%eam no

acid or attachnent to pol ype n at can
det ected by rrﬁ'?%&ff%\haﬂftﬁh fegngyare '”é“t“f’g’pt?é‘?f?’d\"hglrtlé’c}ﬂfhﬁlpﬁ'it'ﬁtﬁa'é”tﬂ?cﬁfﬁ"@%%ﬁ?t
mar ker or enmymatpmgeay:mf widhya tcblatBecarsebxenaletrmme:lnonhwmeptonmlm eucceeding

Ol ori net ghc gEeRAGR) due LB ewmlon gmgbrl%{al mﬁ&%césag% &699? ﬁ"%?"“’tcg'el i ng

ABer apeut] C. s e i St L S o 4P e Y fheamreﬁégve feam Chogtgel

Exanpl es of | abeded hérein. pol ypepti des i nclude, but are not limted to t he

fol | ow ng: 25 radi gi eRIARETo Cér ndcRsH QHH‘th&iﬁ"lée (eﬁccgnpassléls | Cu:orﬁ'p@h‘lem35§85590Y
99Tc, "'In, tgl 131

esce
| ant hani de ph8 ﬁ'm??sﬁoegi@ﬁzy i@ %E?@Fes%’( 8. r{j’d 'ch%fds@Plﬁﬂ‘I'es Ha""}?e? cﬁ?ﬂ'ﬁ%{gre
(i -gal act d8i dasawendeushicildr & eyndaiisicad | theephwegssatta Jenplevkwaly | sirend.e sk nits
markers,  bi obohpdmedtaAldRauentd. €det ermi ned pol ypepti de epitopes recogni zed by

a secondary report euci ne, zippey ences, binding sites
for secondary anti E%Hf(’eé’sﬁer%tt \iloJ ‘aﬁ?ﬁ g r%q%ﬁg ‘%15 S INPYPYR S\l net i ¢
agents, such awlegdeldn thei antbashiel !at@@ emtsgiment, g lebelsis [?eﬂetﬂé@hlesﬂlatmll e:9. t axol,
cytoc hal asi n Bcorgararash%f 8liRiolAbelgd frhifld B B AMEEFRNt te@%lya@x.dmfmwmames

et oposi de ten crl tlne i nbl.ast i ne xar.ubi ci n,
daunor ubi an %SF%V}F (%fmgﬁg chr’] av'?in gen% SUgPlp ‘89(‘?1 "?%?%" ﬁ‘ﬁrﬁ(feng{/narker or
acti nonycin D,enzyma@hwwmté@itwgtt@r detestedgihy RS rar | COlONITIEric Mepeesi e, another
tetracaine, | Eﬂl@mﬁm,mené@pérwkeaban R WerBpEUBI B G, B cAICCoRDGIIE Iodn. Vaasasl 0gs

thereof. 35 | % S ofef de{s aﬁ\'ﬂ% % rétg nﬁgrte%ﬁmndm ev%p %‘%ﬁ\%ﬂ%ﬁf
various | engt § 0 re en rance.
Rgr/ 1B2104/ oogsggples of Iabels or polypephdes mclude but are not limited to, the following:
25  radioisotopes or radionuclides {e.g., °H, ™C, N, ¥s, ¥y, *1¢, "
labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels (e.g., horseradish

n, "1, ), fluorescent

peroxidase, p-galactosidase, luciferase, alkaline phosphatase), chemiluminescent markers,
biotinyl groups, predetermined polypeptide epitopes recognized by a secondary reporter (e.g.,
leucine zipper pair sequences, binding sites for secondary antibodies, metal binding domains,

30 epitope tags), magnetic agents, such as gadolinium chelates, toxins such as pertussis toxin,
taxol, cytochatlasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy anthracin
dione, mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids,
procaine, tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof,

35 In some embodiments, labels are attached by spacer arms of various lengths to reduce
potential steric hindrance.



.-12 The term"agent” is used herein to denote a chem cal conpound, a m xture
of chem cal conpounds, a biological nmacronol ecule, or an extract nmade from
biological materials. The term "pharmaceutical agent or drug" as used
herein refers to a chem cal conpound or comnposition capable of inducing a
desired therapeutic effect when properly 5 adm ni stered Sot. O her
chenlstry‘V@Fﬁk’hQFkln are used gccgrdlﬁg to conventlongﬁﬂlﬁggaéilh the art,
as exenplified by The MGawHi || Dictionary of Chemical Terns (Parker, S.,
Ed., MGawHiIl, San Francisco (1985)), {sncorporated herein by reference).
The tern1"antineop|astic agent" is used herein to refer to agents that have
the functional property of inhibiting a devel opnent or progression of a
neoplasmin a human, 10 particularly a malignant (cancerous) |esion, such

as a carci noma, Sa’frﬁé)EE?rp LYPhORed Rkrein! 68 WERGE % crl.é?fmab'csm.suam@fa m@ét@SI s is

frequent]y a propert ant I neopl astic agents. The ant % an gG
an 1gM an | ggeni! |°ampwdsarﬁ Ib@fﬁgﬁﬂl BEUPBOEquR, r %’Tt'é‘Ftr 5‘8 r?ﬁ@dp‘ﬁ@ﬁfa' th
anti body is amategdls.ante itemaphdny&butidagagent by@BgToss bspGhemitbiefgpeio 4 igheraicaior e
preferred enbg% ssmb pr E&h?po@lﬁ&r{ cdpﬁ'_[e oRmaﬁl:tuﬂ DL d¥sifed trﬁﬂ%@b@s&eblg\ﬁ?en [;r5pe-ﬁ e N

cl ass and subc anti -1 R ant| bodies ma erm ned rret hod
known in the &fTINSiEIRddeAsplent ?‘H‘Ef epmsly tﬁﬁ'&f hEYIT prgdiseq peogging 19 F‘B% y be
det er mi ned ususuge iratheiadpal @empliiiad by The Mp@ewiHilt Dictimary qﬁ@hem:ca.llTarm.mPasQr and
subcl ass of agt 'EQOQXGra§LI—ﬁ|thrF‘Fr‘aKE?s@b ﬁ%as&?rd%oraéﬁ%{ehﬂ%ﬁ b?FHHFE&E{ ally. The class

and subcl ass can bg determ ned ?/ S ?fE ern {h as ot her
techni ques. Alter naig {REPy antipgeplas ic, agent g US Bergogto fer to29R0is- Rl Rve BY 20
sequenci ng al functicnat poapetty ofinbibitiighe dexeivptmantt or dosgression of atnlepldsoninya Burddror

1 ght chaiygs eéméutaﬂy aARLIIgRAH | @ReerdSMRAGA, RdcH Q@hrca@mbme ﬁ@eo%as AigRELDrt 0 the
kpown amino acid

i munog! obul i f‘?gke"}ﬁ "H@P%‘ﬂﬂ“ﬁ?ﬂ@s?‘ﬁgewa‘b@ Rgﬂflf('?f"}fgéasg"’ agef'\’fe ant i bodi es.
The invention al soTipr entibedysmanbeaan ilgd, @R-19R amigEbedygA bragn lobmpoelesdss taai abl e

25 sequences s#&feqéeémpae.rﬁenhmn%ape@ﬁagd£haasm éen & HoaRbtypd Nie
vari abl e sequences Aare enc ded or 012 gene

family. In a ProeRsEEELSmSs Wﬁ%‘n‘?la'ﬁﬂépﬁﬁ?tpg‘fﬂ"és‘ﬁ’gaffe'ﬂ s are encoded by a
human VK A0 gene. Theclzssmnd eubgless @ entetfFaRizotihodienmay be Heledmingidtby @hpimethod

g(r)ur:nc))(rjleze?) t P Lﬁﬁov»fn rlr?-l'ﬁg\ﬁﬁg r fedgHérat the Bladsing slitkihs D 8 dnfocdfp nﬁ%@@et@fﬁﬁt@d SHY 4 g 2 g g
of the hegvy E'ngf’ offatAq %f‘? %F"r 3369?'%' (gﬁff ?@‘T"g?}?ﬁé’g a?tﬁgd’bl\ﬁ' gNA'ﬂP@ﬁ g% of

the |ight chaemwe avallazlemmmbvclallssm‘ze FBssNDdSupelass i cde de dbtermiradi byELEDA, dvtsmqmence
of the heavy gapidweifasdthirteds ue§5@edn£2wu@ the BES\Vdnd e&crabsemammtaﬁ.tndd by

id f
seauence,ob LIRS s S5oos vRebiaos KRS b oo Pl i oo ©
sequence of gentivbdigre cABERTDK heir Qﬁlfwmﬂsaequ@n@ew th srawnzaneing egid sé¢nuenaenef ur e

precursors t oyilaes @4ysidne ditRBsdel 8t imhidRdgibaIng, SiddReminiAe G @RASELandWhbclass of
211115/ 111696y PCT/ 111312004/ 00255. 5

H

;" The invention also provides an anti-IGF-IR antibody that comprises variable

, 25 sequences encoded by a human K gene. In a preferred embodiment, the variable sequences
are encoded by either the Vk A27, A30 or 012 gene family. In a preferred embodiment, the
variable sequences are encoded by a human Vk A30 gene. In a more preferred embodiment,
the light chain comprises three framework mutation reverted back to an amino acid sequence
encoded by the germline sequence.

30 SEQ ID NO 1 provides the DNA sequence of the heavy chain of 2,12.1fx, SEQ iD
NO 2 provides the DNA sequence of the light chain of 2.12,1fx. SEQ ID NO 3 provides the
amino acid sequence of the heavy chain of 2.12.1fx. SEQ ID NO 4 provides the amino acid
sequence of germline DP-35. SEQ ID NO 5 provides the amino acid sequence of the light
chain of 2.12.1fx and SEQ ID NO 6 provides the amino acid sequence of germline A30/Jk1.

35  The sequences shown are for the immature precursors to the antibodies that include a signat

sequence,



.-13 I n one enbodi nent, the anti-IG- IR antibody conprises variable region
sequences encoded by the human VH DP-35, DP-47, DP-70, DP-71 or VIV-4/4.35
gene famly. In a preferred enbodi nent, the variable region sequence is
derived froma human VH DP-35 gene. In a nore preferred enbodi nent, the
heavy chai wocospnéses two framework nmutations 5 revertediisakobzsss he am no
aci d sequence encoded by the germ ine sequence. Nucleic acid nol ecul es
encodi ng the anti-I1G--IR antibody of the jyivention are provided. In one
enbodi nent, the nucleic acid nolecul e encoding the variable region of the
light chain is derived fromthe A30, A27 or 012 VK gene. Ina preferred
enbodi ment, the light 10 chain is derived fromthe A30 VK gene. In another

preferred tegbodl Men ond SfbdaiehCite éh%lu?k rmlarﬁfaaiuyeco ﬁ&-@lva&hbme A géh&,e&h.?' n
conprises the join regi on I nvention
al so provi des %Pgt @E'I M éi%@ f"‘ilgspﬁé%?rr‘(u\éf’&?‘é oglg Bmilsefidnce
that encodes tphiﬁeramemoawul BEq@eaNmrmfontdawea@r isaderieedr fegm @rhuotfan tMaeDP-BH ht
chain of 2. 1%edd ¥ alaom%eferrm%bme.ﬁl:ﬁ@n&wﬁaﬂ\e&on@ﬂé&%@h&n@ﬁ%mo gule

encodi ng the varia region o eav ain derived from
e s Bep atnetihot T8k Sk e ot ATeLaty 1 St ScE e DP So i
gene. | n anot her piNetlgic rasd wolbadts nBrbding ke a'usdGémt antibody rob | tieec irlventioe ree® di Ng
the VH conpri sgsigkdie j oi ning regi on derived fromJH6 or JH5, nore preferably
JH6. The invention also provides a nucleic acjd nolecule conprising a

e o e

nucl ei ¢ acid sequeffte" HECITE: leJueEicagd r&‘?‘r?cﬂ% EGRIES Bﬁﬁ%’ﬁt"@ e
vari abl e regi dghtghain Iy derfvedirgm thai3p, ABF 0PO12VKdene. Mieeprefercddeimbodioent, thelight ul e

encodi ng @it hehaiPis dwela R thbA3E 0k | 'géﬁ‘e hﬁ%mhémeféﬁeammbsmhmsthe Qlicidc Radran

dnt i bod th
t,,,Balt op¥08Lceseév%£ Iﬁigcr?d'e%{he g%’ggha'q\fé’mﬁﬁ trﬁfjgn'%rfg{?’? %é’v?f%f\‘fﬂ' ‘g‘ﬁ'cfﬁ %¥ﬁ5‘9ur °
anti body are wel | - TReaxdwenton aﬂqqepra\m!es Beowcleie agid m@eavler cwkprieing al nuclBiteaddRNA may

be used to pr @dq&ﬁ‘cect%nf:@és e iR dcil delGenBObMAE I ABBe FalRINTbF ErRAGHN Blin GPCR)  or
cDNA cl oni ng %&Fqg‘ul body genes. In ene enbodi nent of the invention, the

nucleic acid | es may be obtained froma hybridoma that expresses an
anti -1 GF- 1R ant i bodye indentieredea proddesdonpleic agidarfaiacullepcading yhsr vadehkaregioatof has

as one Ffbl ltsﬂeu&hwﬁcrﬁar(tmﬂha iBddrived B the DFESH, BRla7CobL1 bmvﬁﬁmr\ﬂ%&fé human
i munogl obul i n e tr eni
animal or a néh- ‘% é Dggﬁ%’ﬁgeﬁ%ué anf’ﬁ:g\'rf’srggfrﬁ?d e"ﬁ’r?g'ﬁ’&nﬁt' mFGl‘—'a‘T"ancé% 'gf}{ﬁq es may
appl y gener al legeoding ww&hcoawn%@mj@emg tepion Herivedhiern iler Jbib Hyoere pigferebiyhihibe
specific to | Ghe hvédtiofalsdifrbvdes adfutigic BEIb Afolébdle EaHRiging @ nliddic &Y debeenBe gy Chai n
O an ot iz0! Gl B b LR Yoiy (YR oFRDSHEE il Bind WS PGhad ofrGh fkC 2C1 ¢

nol ecul e encodi'n e varla
ant i gen- bi ndi ng doFFﬁ? FrcteleeciE grolegle ﬁ"‘%ﬁ.’d'ﬁﬁ)ﬁ'g‘ﬁa‘?ﬁtb%@ﬁﬁ? ﬁ”tm h‘%ﬂh@'&’\)’?“‘@hﬁﬂﬁw 35
Simlarly, a reghehsn agibsbyneslrecutisoierngos hgrebiiteay begdftttawda&toﬂm &y sdfirce that

anti -1 G-IR a%odpc%g an a%hbo%?nﬂe'{h%%]?pls thnﬁ V\B?c @ﬁ% f ﬁt 3@7% (r?el eCUl e
encodi ng the varra % 911%68] § g’ B
132004/ 011125%mown in the art See, e.g., Sambrook et al. The mRNA may be used to produce cDNA for
\.,, 25 use in the polymerase chain reaction (PCR) or ¢cDNA cloning of antibody genes. In one
embodiment of the invention, the nucleic acid molecules may be obtained from a hybridoma
that expresses an anti-IGF-IR antibody, as described above, preferably a hybridoma that has
as one of its fusion partners a transgenic animal cell that expresses human immunoglobulin
genes, such as a XENOMOUSE"™, non-human mouse transgenic animal or a non-human,
30 non-mouse transgenic animal. IGF-1R antibodies may apply generally to human antibodies
of the invention other than those specific to IGF-1R.
A nucleic acid molecule encoding the entire heavy chain of an anti-IGF-IR antibody
may be constructed by fusing a nucleic acid molecule encoding the variable domain of a
heavy chain or an antigen-binding domain thereof with a constant do.main of a heavy chain.
35 Similarly, a nucleic acid molecule enceding the light chain of an anti-IGF-IR antibody may be
constructed by fusing a nucleic acid molecule encoding the variable domain of a light chain or



,-14 an antigen-binding domain thereof with a constant domain of a |ight
chain. The nucleic acid nolecules encoding the VH and VL chain nay be
converted to full-length anti body genes by inserting theminto expression
vectors al ready encodi ng heavy chain constant and |ight chain constant

regions, r ively, such that the VH segnent is opergat] hyaked to the
heavy 5 ch‘gﬁﬁag%'ﬁ}é?gnt region (CH) segnent(s) within thgéi\%%%{d"%hd the VL

segnment is operatively linked to the light chain constant region (CL)
segnment within the vector. Alternativel y14-the nucleic acid nolecul es
encoding the VH or VL chains are converted into full-length anti body genes
by linking, e.g., ligating, the nucleic acid molecule encoding a VH chain to
a nucleic acid nolecule encoding a CH chain using standard_nol ecul ar
bi ol ogi cal t @sknliggireinding Hemgip themokwitnes ¢aagtan dlopmeliod ¢ dght gaim gTheurrleic@cidci d
rrﬁl ecul es tem;:c;z;dalt ichigs éﬂeoaﬁgjthg\ll-pé?ﬂi:ﬁﬂﬁ:haiﬂ-hﬁy b& EEHIBREED mfued@mrmnbda@gu?bsa?d :ight*
chai n constant regjon.genes are kno in e.an. .See . e at al.,
Sequences of "ﬁ?'&'?@#"ﬁ’g 'rg? e’ipfﬁ%ﬁ'ﬁ'bl’e&g"f éé‘%ea?ynﬁtng?dé%g[q?ea&%algas?s%qf ﬂ%‘é@ c_haan_ 91-
3242, 1991. Norstast egin0s despettivelvi|soeh balcthel VHFeamentiis prerdtivgly) inked toathg heavsl/ or :
l'i ght chaigns cRRY corlsRRNrelitn EOHHI@ sf WP Be Gdthr dnBl Whidgmehine vpdiawaybeen
i ntroduced ar?@( hﬁ% a[]t EE?G?"PR ﬁ%ﬁ(afnt H?od% i stol. ted. | n ar}ﬁ:tt hetr & gdi ment ,
a nucl ei ¢ aci'Befd? BE198" ROSINHYT L5HNFL 1S mﬁ@avg"nc QVRCEr TERTRRY P eE- I R
anti body or ancleinedidyenlebilgsdinaepingdhalVH of M claits, are convered) intg fil-lenathi antierfdy an
T om a. non- b o o o g n
genes and hasaggé%%eclr}[ﬁ'rﬁﬂ‘ﬁ?%oa ga Q}\'lﬁapws'gg sfa@"’?ﬁ’ ﬂ“’z"’rﬁ’ Ifbtlé%%?g"falhggyﬂ%l‘r%&enbgdi ment ,
tfie nucl dPc aene mas| kecaphieveraysingeniicisly| asidenjolpeuinn engpdinmVi anGEL| ghains.  The
hnt! bosly\-lﬁr OQH@eﬁ&s‘éﬁﬂadmaﬁ&%hM@ﬁdfigrﬁ)mag\ ddAStarit FeUmaR ? ?fsﬁarélﬁﬂoﬂ‘ﬂiin 6 aftr 888,2 Puman
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25  obtain nucleic acid molecules encoding anti-IGF-IR heavy and light chains.

The nucleic acid molecules may be used lo recombinantly express large guantities of
anti-IGF-IR antibodies, as described below. The nucleic acid molecules may also be used to
produce single chain antibodies, immunoadhesins, diabodies, mutated antibodies and
antibody derivatives, as described further below.

30 In another embodiment, the nucleic acid molecules of the invention may be used as
probes or PCR primers for specific antibody sequences. For instance, a nucleic acid
molecule probe may be used in diagnostic methods or a nucleic acid molecule PCR primer
may be used to amplify regions of DNA that could be used, inter alia, to isolate nucleic acid
sequences for use in producing variable domains of anti-IGF-IR antibodies. In a preferred

35 embodiment, the nucleic acid molecules are oligonucleotides. In a more preferred
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the human C region, and also at the splice regions that occur within the human CH exons.
Potyadenytation and transcription termination occur at native chromosomal sites downstream

- of the coding regions., The recombinant expression vector can also encode a signal peptide

that facilitates secretion of the antibody chain from a host cell. The antibody chain gene may

30 be cloned into the vector such that the signal peptide is linked in-frame to the amino terminus

of the antibody chain gene. The signal peptide can be an immunoglobulin signal peptide or a
heterologous signal peptide (i.e., a signal peptide from a non-immunoglobulin protein).

In addition to the antibody chain genes, the recombinant expression vectors of the

invention carry regulatory sequences that control the expression of the antibody chain genes

35 inahostcell. It will be appreciated by those skilled in the art that the design of the expression

vector, including the selection of regulatory sequences may depend on such factors as the
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25  introducing polynucleotides into a host cell. Methods for introduction of heterologous
polynucleotides into mammalian cells are well known in the art and include dexiran-mediated
transfection, calcium phosphate precipitation, polybrene-mediated fransfection, protoplast
fusion, electroporation, encapsulation of the polynucleotide(s) in liposomes, biolistic injection
and direct microinjection of the DNA into nuclei. In addition, nucleic acid molecules may be

30 introduced into mammalian cells by viral vectors. Methods of transforming cells are well
known in the art. See, e.g., U.S. Patent Nos. 4,399,216, 4,912,040, 4,740,461, and
4,950,455 (which patents are hereby incorporated herein by reference}.

Mammalian cell lines available as hosts for expression are well known in the ari and
include many immortalized cell lines available from the American Type Culture Collection

35 (ATCC). These include, infer alia, Chinese hamster ovary (CHO) cells, NSO, SP2 cells, Hel.a
cells, baby hamster kidney (BHK) cells, monkey Kidney cells (COS), human hepatocellular

c

S

HeLa



.-17 carcinoma cells (e.g., Hap &), A549 cells, 3T3 cells, and a nunber of
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mammals. See, e.g., U.S. Patent Nos. 5,827,680, 5,756,687, 5,750,172, and 5,741,957. As
described above, non-human transgenic animals that comprise human immunoglobulin loci

can be produced by immunizing with IGF-IR or a portion thereof.
in another embodiment, non-human transgenic animals are produced by introducing
30 one or more nucleic acid molecules of the invention into 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 nonchimeric homozygotes. See, e.g., Hogan et al,,
Manipulating_the Mouse Embryo: A Laboratory Mapual 2ed., Cold Spring Harbor Press
35  (1999), Jackson et al., Mose Genetics_and Transgenics: A Practical Approach, Oxford
University Press (2000, and Pinkert, Jransgenic Animal Technology: A Laboratory
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19:4133-4137; and Barbas et al. (1991) Proc. Nati. Acad. Sci. USA 88:7978-7982.
30 In a preferred embodiment, o isolate human anti-IGF-IR antibodies with the desired
characteristics, a human ant-IGF-IR antibody as described herein is first used to select
human heavy and light chain sequences having similar binding activity toward IGF-IR, using
the epitope imprinting methods described in Hoogenboom et al., PCT Publication No. WO
93/06213. The antibody libraries used in this method are preferably scFv libraries prepared
35 and screened as described in McCafferty et al., PCT Publication No. WO 92/01047,



McCafferty at at., Nature (1990) 348:552-554; and Giffiths et at., (1993)
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isolated using methods well-known in the art such that it does not include any nucleic acid
sequences encoding CL or CH. The nucleic acid molecule encoding VL or VH are then
operatively linked to a nucleic acid sequence encoding a CL or CH from a different class of
immunoglobulin molecule. This may be achieved using a vector or nucleic acid molecule that
30 comprises a CL or CH chain, as described above. For example, an anti-IGF-IR antibody that
was originally IgM may be class switched to an IgG. Further, the class switching may be
used to convert one IgG subclass to another, e.g., from 1gG1 to IgG2. A preferred method for
producing an antibody of the invention comprising a desired isotypes comprises the steps of
isolating a nucleic acid encoding the heavy chain of an anti-IGF-IR antibody and a nucleic
35  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



heavy chain of the desired isotype, expressing the |light chain and the

| i gated heavy chain in a cell, and collecting the anti-1G--IR antibody with
the desired isotype. One may use the nucleic acid nol ecul es described above
to generate anti body derivatives using techniques and net hods known to one
of ordinary skill in the art. According 5 to the invention, one or nore
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: abod or
"Janusi ns" ('F X‘Eﬁ? Chg'"‘aﬂr 'fg ewa@ﬁa%jfefd)'”gég @@%3’5659 (1991) and Traunecker
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pared ZgSi led %ﬁ@er RSIHD ger?a, stﬂw tpét% % VL. sequences can be expressed as a
contiguous single-chain protein, with the VL and VH reglons joined by the flexible linker (see
e.g., Bird et al. (1988) Science 242:423-426; Huston et al. (1988) Proc. Nafl. Acad. Sci. USA
85:5879-5883; McCafferty et al., Nature (1990) 348:552-554). The single chain antibody may
be monovalent, if only a single VH and VL are used, bivalent, if two VH and VL are used, or

-

30  polyvalent, if more than two VH and VL are used.
In another embodiment, other modified antibodies may be prepared using anti-iGF-
IR-encoding nucleic acid molecules. For instance, "Kappa bodies” (Ml et al., Protein Eng 10:
949-57 (1997)), "Minibodies” (Martin et al., EMBO J 13: 5303-9 (1994)), "Diabodies” (Holliger
et al,, PNAS USA 90: 6444-6448 (1993)), or "Janusins” (Traunecker et al., EMBO J 10: 3655-
35 3659 (1991) and Traunecker et al. "Janusin: new molecular design for bispecific reagents” /nt



techni ques follow ng the teachings of the specification. An antibody or
anti'body portion of the invention can be derivatized or |inked to another
nol ecul e (e.g., another peptide or protein). In general, the antibodies or
portion 5 thereof is derivatized such that the IG-1R binding is not
affected adversely by the derivatization or |abeling. Accordingly, the
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both intact and nodified fornms of the human anti-1 G-I R antibodies

descri bed herein. For exanple, an antibody or antibody portion of the
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t hrough i ndirect f.avidin or streptavidin binding. An anti body
may be | abel e?ﬁe“"{‘%%%%ﬁag c{g‘m% 'é't ent, such as gadol i nium An anti body may
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25  horseradish peroxidase, B-galactosidase, luciferase, atkaline phosphatase, glucose oxidase
and the like. When an antibody is labeled with a detectable enzyme, it is detected by adding
additional reagents that the enzyme uses to produce a reaction product that can be
discemed. For example, when the agent horseradish peroxidase is present, the addition of
hydrogen peroxide and diaminobenzidine leads to a colored reaction product, which is
- 30 detectable. An antibody may also be labeled with biotin, and detected through 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, epitope tags). in some
35 embodiments, labels are atlached by spacer arms of various lengths to reduce potential steric
hindrance.



radi ol abel may be used for both diagnostic and therapeutic purposes. For

I nstance, the radiolabel may be used to detect |G| R-expressing tunors by

X-ray or other diagnostic techniques. Further, the radi ol abel nay be used

therapeutically as a toxin for cancerous cells 5 or tunors. Exanples of

| abel s for pol ypeptides include, but are not limted to, the follow ng
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invent i on and A RH% FhISUETCTEIY™, SEEROMP) % WS, CPVy CaBRNY L T VA :

(,:‘U‘hposi ti 8ps carcinoma of the vulva), Hodgkin's disease, cancer of the esophagus, cancer of the small
intestine, cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal
glands), sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer,
chronic or acute leukemia, solid tumors of childhood, lymphocytic lymphomas, cancer of the
bladder, cancer of the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal

30 pelvis), or neoplasms of the central nervous system (e.g., primary CNS lymphoma, spinal axis

tumors, brain stem gliomas or pituitary adenomas).

In another embodiment, said pharmaceutical composition relates to non-cancerous
hyperproliferative disorders such as, without limitation, restenosis after angioplasty and
psoriasis. |n another embodiment, the invention relates to pharmaceutical compositions for

35 the treatment of a mammal that requires activation of IGF-IR, wherein the pharmaceutical

composition comprises a therapeutically effective amount of an activating antibody of the



_conprising activating anti bodies nmay be used to treat aninmals that |ack
sufficient 1G-1 or IG~ I1l, or may be used to treat osteoporosis, frailty
or disorders in which the nmahinmal secretes too little active growt h hor none
or is unable to respond to growth hornone. 5 The anti-I1G= 1R antibody of the
i nvent i on WARAMS#I§htor porated i nto pharmaceutical conpSSVHBRUHEISEH t abl e for
admnistration to a subject. Typically, the pharmaceutical conposition
conprises an anti body of the i nvention ang a pharnaceutlcally accept abl e
carrier. As used herein, "pharmaceutically acceptable carrier” includes any
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embodiment, the antibody is administered by intramuscular or subcutaneous injection.
Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
30 dispersion, liposome, or other ordered structure suitable to high drug concentration. Sterile
injectable solutions can be prepared by incorporating the anti-lGF-IR antibody in the required
amourtt in an appropriate solvent with one or a combination of ingredients enumerated above,
as required, followed by filtered sterilization. Generally, dispersions are prepared by
incorporating the active compound into a sterile vehicle that contains a basic dispersion
a5 medium and the required other ingredients from those enumerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred methods of
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may be coformulated and/or coadministered with one or more additional therapeutic agents,
These agents include, without iimitation, antibodies that bind other targets (e.g., antibodies
that bind one or more growth factors or cytokines, their cell surface receptors or IGF-I), IGF-!
binding proleins, antineoplastic agents, chemotherapeutic agents, anti-tumor agents,
antisense oligonuclectides against IGF-IR or IGF-!, peptide analogues that block IGF-IR
activation, soluble IGF-IR, and/or one or more chemical agents that inhibit IGF-! production or
activity, which are known in the art, e.g., ocireotide. For a pharmaceutical composition
comprising an activating antibody, the anti-IGF-IR antibody may be formulated with a factor
that increases cell proliferation or prevents apoptesis. Such factors include growth factors
such as IGF-l, and/or analogues of IGF-l that activate IGF-IR. Such combination therapies
may require lower dosages of the anti-IGF-IR antibody as well as the co-administered agents,

or
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30 Inherent in the art of compounding such an active compound for the treatment of sensitivity in
individuals. A particulaly useful formulation is 5 mg/ml anti-IGF-IR antibody in a buffer of
20mM sodium citrate, pH 5.5, 140mM NaCl, and 0.2mg/ml polysorbate 80.
An exemplary, non-limiting range for a therapeutically or prophylactically effective
amount of an antibody or antibody portion of the invention is 0.1-100 mg/kg, more preferably
35  0.5-50 mg/kg, moré preferably 1-20 mg/kg, and even more preferably 1-1¢ mg/kg. It is to be
noted that dosage values may vary with the type and severity of the condition to be alleviated.
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biological response modifiers, anti-hormones, e.g. anti-androgens, and anti-angiogenesis
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35 A compound of the invention can also be used with signal transduction inhibitors,
such as agents that can inhibit EGF-R (epidermal growth factor receptor) responses, such as
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-29 Ribozyme and Chir ese and I nhi brtor e used In the
present inv enﬁcaﬁang)agncblgé &epqaﬂgax%} ¢anplso be combined with the compound of the present
tw invention. VEGF inhibitors are described in, for example in WO 99/24440 (published May 20,

25  1999), PCT international Application PCT/IBS9/00797 (filed May 3, 1999), in WO 95/21613
{published August 17, 1995), WO 99/61422 (published December 2, 1999), United States
Patent 5,834,504 (issued November 10, 1998), WO 98/50356 (published November 12,
1998), United States Patent 5,883,113 (issued March 16, 1999), United States Patent
5,886,020 (issued March 23, 1999), United States Patent 5,792,783 (issued August 11,

30  1998), WO 99/10349 {published March 4, 1999), WO 97/32856 (published September 12,
1997), WO 97/22596 (published June 26, 1997), WO 98/54093 (published December 3,
1998), WO 98/02438 {published January 22, 1998), WO 99/16755 {published April 8, 1899),
and WO 98/02437 (published January‘22, 1998), all of which are incorporated herein in their
entireties by reference. Other examples of some specific VEGF Inhibitors useful in the

35 present invention are IM862 (Cytran Inc.), and angiozyme, a synthetic ribozyme from



ErbB2 receptor inhibitors, such as GW 282974 (d axo Wl lcone plc), and the
nonocl onal anti bodi es AR-209 (Aronex Pharmaceuticals Inc.) and 2B-1
(Chiron), can 5 furthernore be conbined with the conpound of the invention,
for exanpl e those indicated in WO 98/02434 (published January 22, 1998), WO
99/ 35146 (‘;’)’ubl i shed July 15, 1999), WO 99/35132 (published July 15, 1999),
VO 98/ 02430t %hed January 22, 1998), WO 97/13760 R%ﬁm21N§W&%§*7Apr|| 17,
1997), WO 95/19970 (published July 27, 1995), United States Patent
5,587,458 (issued Decenber 24, 1996), and,United States Patent 5,877,305

(i ssued 10 March 2, 1999), which are all hereby incorporated herein in their
entireties by reference. ErbB2 receptor inhibitors useful In the present
invention are also described in United States Provisional Application No.
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12.9.1.1. The antibody can alsc be used with CD40 antibodies, such as those described in
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‘ 1,3. 1.1H-A78T, 3.1. 1H-A78T-V8BA-VO7A, 7.1.2, 1083, 15.1.1, 21.4.1, 21.21, 22.1.1,

25  22.1.1H-C109A, 23.5.1, 23.25.1, 23.28.1, 23.28.1H-D16E, 23.29.1 or 24.2.

The antibodies can also be combined with anti-integrin agents, such as anti-integrin
antibodies.

Some specific examples of agents that the antibody may be combined with include
the following:

30 the alkylating agents nitrogen mustard N-oxide, cyclophosphamide, ifosfamide,
melphalan, busulfanmitobronitol, carboquone, thiotepa, ranimustine, nimustine, and
temozolomide;

the antimetabolites methotrexate, 6-mercaptopurine, riboside, mercaptopurine, 5-FU,
tegafur, doxifluridine, carmofur, cytarabine, cytarabine, ocfosfate, enocitabine, S-1,
35 gemcitabine, fludarabine, and capecitabine;



.the plant-derived antitunor agents vincristine, vinblastine, vindeshine,
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anti-human-1gG O hnaddmmlfe@uﬂlb@gy offttetinvenlionighm bie ¢camnbinet! Willo thie @sti-Cancér adents

wi t hout 1im t@iéncé@m?@e&é‘danné @ﬁ@bs%ﬁ& Sify26s. both of \/\hi ch are avail abI e
| abel s faqr

|1 I
;ﬁm{)g;aor ysegogdy?eyarﬁgéel"ﬁﬁﬁ‘)%'%aglbggﬁiﬁg ﬂf)tf"g 1S Hﬂm ar?fﬂ'cl?&@' saV'erel"bﬂ
enzynes, prosbhietvive BreoanidGr-iR antibedyaeaytbe warddh jagbryventionaliimeurmaptayiadusingal s,
nmagnetic WO 2Q08Ru0iRREdn, BQELM%RQ@AJ#A@@ZBS%% .mﬁanoas@a{eﬁu Oweaeth QRf bt ve -
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avi di n/ bi oti njr BRI Sor@lprimates such as cynomolgus and rhesus monkeys, chimpanzees and
t:. apes. The invention provides a method for detecting anti-IGF-IR in a biological sample
25  comprising contacting a biological sample with an anti-!GF-IR antibody of the invention and
detecting the bound antibody bound to anti-IGF-IR, to detect the IGF-IR in the biclogical
sample. In one embodiment, the anti-IGF-IR antibody is directly labeled with a detectable
label. In another embodiment, the anti-IGF-IR antibedy (the first antibody) is unlabeled and a
second antibody or other molecule that can bind the anti-IGF-IR antibody is labeled. As is
30  well known fo one of skill in the arl, a second antibody is chosen that is able to specifically
bind the specific species and class of the first antibody. For exampie, if the anti-IGF-IR
antibody is a human IgG, then the secondary antibody may be an anti-human-igG. Other
molecules that can bind to antibodies include, without limitation, Protein A and Protein G, both
of which are available commercially, e.g., from Pierce Chemicat Co.
35 Suitable labels for the antibody or secondary have been disclosed supra, and include

various enzymes, prosthetic groups, fluorescent materials, luminescent materials, magnetic
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25 cells are lysed and the total IGF-IR level is measured using one of the immunoassays

described above.
A preferred immuneassay for determining IGF-IR tyrosine phosphorylation or for
measuring total IGF-IR levels is an ELISA or Western blot. If only the cell surface level of
- IGF-IR is to be measured, the cells are not lysed, and the cell surface levels of IGF-IR are
30 measured using one of the ir'nmunoassays described above. A preferred immunoassay for
determining cell surface levels of IGF-IR includes the steps of labeling the cell surface
proteins with a detectable label, such as biotin or ***1, immunoprecipitating the IGF-IR with an
anti-IGF-IR antibody and then detecting the labeled IGF-IR. Another preferred immunoassay
for determining the localization of IGF-IR, e.g., cell surface levels, is by using
35° immunohistochemistry. Methods such as ELISA, RIA, Western blot, immunohistochemistry,
cell surface labeling of integral membrane proteins and immunoprecipitation are well known in
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in need of Suofn!GF-IR or high enough leveis of activated IGF-IR, which may be the case for individuais

L4

with dwarfism, osteoporosis or diabetes. A diagnosis that levels of IGF-IR or active IGF-IR
are too low could be used for treatment with activating anti-IGF-IR antibodies, 1GF-! or other
therapeutic agents for increasing IGF-IR levels or activity.

30 Based on the ability of the antibody of the present invention to down regulate IGF-1R
on peripheral lymphocytes, a "biomarker strategy” can be employed to monitor the expression
of IGF-1R on circulating tumor and/or normal celis from patients treated with the antibody of
the invention. Other antibodies, such as antibodies described in WO 02/05359, published July
11, 2002 can also be used. These cells can include but are not limited to CD19+ cells, and

35 may also include all white blood cells such as monocytes, granulocytes, and lymphocytes.,



.5 a diagnostic test and subjecting the patient to imgi ng anal ysis determ ne
the location of the |G--1Rexpressing tissues. |Imaging analysis is well
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hi gh 25 for veterinary purposes or as an animal modet of hurnan disease. Such animal models may
be useful for evaluating the therapeutic efficacy of antibodies of this invention.

In a preferred embodiment, an anti-IGF-IR antibody may be administered to a patient
who has an IGF-IR-expressing tumor. A tumor may be a solid tumor or may be a non-solid
tumor, such as a iymphoma. In a more preferred embodiment, an anti-IGF-IR antibody may

30 be administered 1o a patient who has an IGF-IR-expressing tumor that is cancerous. In an
even more preferred embodiment, the anti-IGF-IR antibody Is administered to a patient who
has a tumor of the lung, breast, pros_tate or colon. In & highly preferred embodiment, the
method causes the tumor not to increase in weight or volume or to decrease in weight or
volume. In another embodiment, the method causes the IGF-IR on the tumor to be

35 internalized. In a preferred embodiment, the antibody is 2.12.1fx, or comprises a heavy
chain, light chain or antigen-binding region thereof.



5 levels of IG-IRin a subject suffering fromthe di sorder has been shown
to be or is suspected of being either responsible for the pathophysiol ogy
of the disorder or a factor that contributes to a worsening of the

di sorder. Accordingly, a disorder in which high levels of IG-IR activity
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expected to al"lgew ate the synptons and/or progression o I sorder. Such
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of G~ 1R on the cell surface or in incredsed tyrosine autophosphorylation
of IG-1Rin the affected cells or tissues of a subject suffering fromthe
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an anti-IGF-1R antibody as descri bed above. In one aspect, the anti-1G--1R
anti body is used tmdnothet prefomeberchediowst, st attelSFHR anfbodyhmay be bdrgihisterd dé 8  of

| G 1 and/or bgﬂéml »ﬁ]oh&ms%%bpa&aﬁméxﬁhsmews br igwa, BPEW& eg&dért.@wcﬁr

di sease. In one ni stering

an anti-| G| i@F"grﬁcP‘BtéS('ﬁpef’lTe&mbdﬁ L@ﬁ‘f h?ﬂﬁﬁ’nﬁ%‘gr"é %%W%@e‘ﬁb‘%‘ée' é'%n REMBS cal
state caused odetrirearastis inkindell tbynclube gheasesvarnd othef disa@lers inauhith the nrﬁléndel%f highel s or’

activity. gn .00 6HEEIeH a%gg'sﬂfé%% frdifhe d@%sﬁmsé&%\p@kw&wsﬁ@dec@&ate I's

acrorregal y, gilgantism psoriasls her oscl er osi s,

restenosi s of oHieBg@IReRS sesapnsibls foy lh%lﬂﬁ't“!?ﬁ}"ﬁ“’é"tgé ohihg F"B?fﬁ%’dh Iaé?cmﬁ t"@f F%PH'PF on,
such as that tdaowmeening of thealispidec Accardinglf, adiisaliiet wsvhich hiphdevak lof/ IGH IRtektviteye. | n

a nore pr ef er gs%trﬁ'[gﬂ@gis rgeﬂéorder nm\ﬁhi&ﬂhhblluﬁ: of I!BF ?FE‘E&tQﬂﬂM é&&l@% t$ Qﬁ‘evﬁfqué ess of

t he noncancer ous | cal g di nent
anti-1GF-1R af® ”g’t"[) 89"8§5'°1“é’€/@f" Q'é%’de’ §ucpg§grp "FH"%Q? F"'det"'ﬁ"e" %mer ous
at hol ogi aal by @heincrdsel In the - levetswaf IGF-Rnen ahe¢ cehaurfdte gér- Ineingeased plyesise on  of

GF-1 can | eagumoepn\s@rah&wf I8F-IR PARTTBCB BERTSF tisskis & SRUbfRcPUREHG oM the
enbodi nent, the anti-I"G--| steé to a patient wth
prost at e cancg'Fmdﬂi i1 BFCERse 'PB?%&P%"(WBEY l?%d"é?\:‘eé'v HeXFRPE: PiRg ¥} FU{CGF-IR
embodi ment , t hetibodytdsaidsaibersaove. he cancer to stop proliferating abnormally,
or not to increasg gdng a%cgﬁb aﬁ( IGFORWSRboBY us%@e%%%ﬁcdn@er%'s@éﬁs iPnigR! ume.

30 I n one enbodi ment |ates to the treatnent of cancer such as
i n oS Bk TR or TS ol 16FE oy Soen it il b GR0GonCoRBA At GE
esophageal , psiesisat b one eobodimeritdhe metherycompasesithe depduf@gministedng amanti-IGF-IR

gynecol ogi cal aftibodyt¥ aQaflert A6 Rbs a R&kb&@ﬁoas b&ﬁémg}@nm&e calide8 @} Bxhc¥vbhtBd By
hods of this invention

conmpound of the i nvent| acg, t
i ncl ude, f or M@ AREEo! %rglt" °§q{sﬁg:f Wﬁ‘v’?@'bag:g ¥4 Qg?uc?é"éﬂmgserﬂwm?@t iftiple
nyel oma, | i quhehcanceus p@toldgicakstate Bracomegahh gigartisi soriahis; athgrosadrésisierdecth ed

aut o-i Mmupg dﬁ?&é@steﬁd&ﬂ%%@ﬂ@b&ﬁé@&*:napﬁ!oﬁﬁHt@'ﬁﬁcrovb&ﬁi%?ﬁ?oﬁeraﬁb%u&ﬁﬂ%%?rat Ive
di sorder, lung cancer, bone crﬁ%aﬁéeegpeca[%%tlc cancer, WD 20415/1116967

PCT/ 11112004/ Pyefbassacompleatin pf : dhe - i MRe-RIefeTRY grbogliment,
cut aneous or thetantd@RilRaantihedyastrovsethe progresmef the apnrancerays pathalngical stats: | Inract al

cancer, cancepoff réfaeeaaé?@doamgd B8 anf IGHIRGAERP S@Ps oGl ePits, méaeeﬁ ,pa.b rtﬁé‘St
Q-’ancer., gynecol Ogn ng,ifbﬂi@ s%l uteri ne sarcomas, carcinoma of
ﬁ@ | opi ant uB&¥: CEQP%? gkt endonet ri um carcinoma of the cerV| X,
carci nona2®f the vlds kmworin the art that high-level expression of IGF-1 can lead to a variety of
common cancers. In a more preferred embodiment, the anti-IGF-IR antibody is administered
to a patient with prostate cancer, glioma or fibrosarcoma. In an even more preferred
embodiment, the method causes the cancer to stop proliferating abnormally, or not to
increase in weight or volume or to decrease in weight or volume.

30 in one embodiment, said method relates to the treatment of cancer such as brain,
squamous cell, bladder, gastric, pancreatic, breast, head, neck, esophageal, prostate,
colorectal, lung, renal, kidney, ovarian, gynecotogical or thyroid cancer. Patients that can be
treated with a compound of the invention according to the methods of this invention include,
for example, patients that have been diagnosed as having multiple myetoma, liquid tumor,

35 liver cancer, thymus disorder, T-cell mediated auto-immune disease, endocronological
disorder, ischemia, neurodegenerative disorder, lung cancer, bone cancer, pancreatic cancer,
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ant | - met abol i {r@Sody chllses Hd kol BLaRGLRIstop growing or to decrease in weight or volume. The
{ antibody will generally be administered as part of a pharmaceutical composition as described
~ 25 supra. The dosage of antibody will generally be in the range of 0.1-100 mg/kg, more
preferably 0.5-50 mg/kg, more preferably 1-20 mg/kg, and even more preferably 1-10 mg/kg.
The serum concentration of the antibody may be measured by any method known in the art.
The antibody may also be administered prophytacticaily in order to prevent a cancer or tumor
from occurring. This may be especially useful in patients that have a "high normal” level of
30 IGF-l because these patients have been shown to have a higher risk of developing common
cancers, See Rosen el al., supra.
In another aspect, the anti-IGF-IR antibody may be co-administered with other
therapeutic agents, such as antineoplastic drugs or molecules, to a patient who has a
hyperproliferative disorder, such as cancer or a fumor. In one aspect, the invention relates to
35 a method for the treatment of the hyperproliferative disorder in a mammal comprising
administering to said mammal a therapeutically effective amount of a compound of the



growh factor inhibitors, cell cycle inhibitors, enzynes, topoi sonerase

I nhi bitors, biological response nodifiers, anti-hornones, kinase
inhibitors, matrix metal |l oprotease inhibitors, 5 genetic therapeutics and
anti-androgens. In a nore preferred enbodlnent the anti body ma

adni ni st er 3 W¥NSYT ant i neopl astic agent, such as adrrdﬁ?@ﬁﬁm W”ﬁ&xol I'n
another preferred enbodi nent, the antibody or conbination therapy is

adm ni stered along with radiotherapy, chgnot her apy, phot odynam c ther apy,
surgery or other imunotherapy. In yet another preferred enbodi nent, the
anti body will be adm nistered with another antibody. For 10 exanple, the
anti -1 G- 1R anti body may be adm nistered with an anti body or other agent
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i nstance, 4ot gyl QQQMr@MRQﬁtb@%W b%ta%%t&éu:meav\%ubotﬂps%edayeﬁt itk | e the

dddi tional thera eutl once tively, the
S0t i body. may. BWARHNNEL PRSP cPbPBReroiong Gu B s OF RETUI "Rt pe
di sorder w t hetbB2reaetdort EGFR| CD2Par ¥pGLL I ¢ agent, for exanple after a patient
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anti body causegapprsureey.
The antibody and one or more additional therapeutic agents (the combination

therapy) may be administered once, twice or at least the period of time until the condition is
treated, palliated or cured. Preferably, the combination therapy is administered muitiple
30 times. The combination therapy may be administered from three times daily 1o once every six
months. The administering may be on a schedule such as three times daily, twice daily, once
daily, once every two days, once every three days, once weekly, once every two weeks, once
every month, once every two months, once every three menths and once every six months, or
may be administered continuously via a minipump. The combination therapy may be
35 administered via an oral, mucosal, buccal, intranasal, inhalable, intravenous, subcutaneous,
intramuscular, parenteral, intratumor or topical route. The combination therapy may be



tunor or cancer to stop growing or to decrease in weight or volune. In a
still further enbodinent, the anti-I G- IR antibody is |labeled with a
radi ol abel, an 5 imunotoxin or a toxin, or is a fusion protein conprising
a toxic peptide. The anti-1G~ 1R antibody or anti-1G-I1R antibody fusion
protein directs the radiol abel, inmmunotoxin, toxin or toxic peptide to the
| GF- | R exp™S¥§YInor or cancer cell. In a preferred EBFHOBAVMENRISSt he
radi ol abel , inmunotoxin, 'toxin or toxic peptide is internalized after the
anti-IGF-IR ant i body binds to the 1 GF-1R3pn the surface of the tunor or
cancer cell. 10 In another aspect, the anti-1G-IR anti body may be used
therapeutically to induce apoptosis of specific cells in a patient in need
thereof. In many cases, the cells targeted for apoptosis are cancerous or
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i mmunoassay known iﬂe‘i‘tﬂ&ei@ééid r@lglgcules of the instant invention may be administered to a patient
in need thereof via gene therapy. The therapy may be either in vivo or ex vivo. In a preferred
embodiment, nucleic acid molecules encoding both a heavy chain and a Iight chain are

30 administered to a patient. In a more preferred embodiment, the nucleic acid molecules are
administered such that they are stably integrated into the chromosome of B cells because
these cells are specialized for producing antibodies. In a preferred embodiment, precursor B
cells are transfected or infected ex vivo and re-transplanted into a patient in need thereof. In
another embodiment, precursor B cells or other cells are infected in vivo using a virus known
35 toinfect the cell type of interest. Typical vectors used for gene therapy include liposomes,
plasmids, or viral vectors, such as retroviruses, adenoviruses and adeno-associated viruses,



.discussed herein. In a preferred enbodi nent, the gene therapy nethod
conprises the steps of 5 admnistering an effective anmount of an isolated
nucl eic acid nol ecul e encodi ng the heavy chain or the antigen-binding
portion thereof of the human antibody or portion thereof and expressing the
nucl ei ¢ agyg LiRligeMds € | n anot her enbodi ment, the gene pERiBRNTRsROd
conprises the steps of adm nistering an effectlve anount of an |solated

nucl eic acid nolecule encoding the light chain or the antigen-binding
portion thereof of the human anti body or-3" 10 portion thereof and
expressing the nucleic acid nolecule. In a nore preferred nethod, the gene
t herapy nethod conprises the steps of adm nistering an effective anmpbunt of
an isolated nucleic acid nolecule encoding the heavy chain or the
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that this invention m er st ood exa es ‘are set
forth. These ByBAfpREiBody & Rogion herpefs2d Qﬁ‘f‘*fch\"’ﬁs?"i’%’f‘f Bha’br‘ﬁ "eé.’n Giht to
be construed aslecdd ehdotiing iting hgrha:hs:ﬁcxpah@fanﬁdee-blnau@rpbmom theneddiyf thea har@an
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hi nd f oot padsmakifeh, SFU, edantyhie oe&!P-BS&:'ew ular domain of human I G+ R (10

pg/ dose/ nouse), or with 35 3T3-1G-1R or 300.19-1G-I1R cells, which are two
transfected cell lines that express human | G--1R on their plasma menbranes
(10 x 106 cel Pegugered? Nptigk EAﬁ'ﬁ‘F§°ﬁtose was repeated WO 2005/ 016967

PCT/ 1B20046 4102555SEQ BENO i1 eDNA seqieate biguBing Ohe mheavyt bitare of @ntiiogi t2. 18ekbk
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the sequence encoding the signal sequence used to express the mature antibody.
f SEQID NO 3; Amino acid sequence of the heavy chain of antibody 2.12.1ix.
. 25 SEQ ID NQC 4: Amino acid sequence of germline DP-35.
SEQID NO 5. Amino acid sequence of the light chain of antibody 2.12.1fx.
SEQID NO 6: Amino acid sequence of germline A30/Jk1.
In order that this invention may be better understood, the following examples are set
forth. These examples are for purposes of illustration only and are not to be construed as
30 limiting the scope of the invention in any manner.
EXAMPLE |: Generation of Hybridoma Producing Anti-IGF-IR Antibody
The antibody of the invention was prepared, selected, and assayed as follows:

Eight to ten week old XENOMICE ™ were immunized intraperitoneally or in their hind

footpads with either the extracellular domain of human IGF-IR (10 pg/dose/mouse), or with

35  3T3-IGF-IR or 300.19-IGF-IR cells, 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



.P3-X83- Ag8. 653 cell line and were subjected to HAT sel ection as previously
described 5 (Galfre and M| stein, Methods Enzynot 73:3-46, 1981). A

hybri doma, 2.12.1, producing nonoclonal antibodies specific for I1G-IR was
selected for further study and deposited In the Anmerican Type Culture

Col | ect i onwEAheX 169630801 Uni versity Boul evard, Manassas c @2“&9&&%2209, on
Decenber 12, 2000 with the follow ng deposit nunber: B I doma” Deposit No.
10 2.12.1 PTA-2792 This hybridoma, and others producing anti bodi es specific
for 1GF-1R are described in WD 02/ 0535939%publ i shed July 11, 2002. The text
of this publication, including all sequences described, is hereby

i ncorporated by reference. Two franework nutations in the heavy chain, and
three framework nmutations in the 15 Iight chain_of antibody 2.12.1 were
corrected backet'd sgeEpimes queripimedaGlsRt Werk refed: bBRYY days, bf@fi}/%im-ﬁth? mig¢anges
to make 2.12. dtoiveriLy faial injestion@l the datrezelitdr Mgmé& iok RieangeF IR rePB3. I sgib&dand

Mut agenesi s Kj j ] i L et site for
qut ati on by e BRRt or rgh ERARIE Mo, Hheh i dhelhdbitel b ey
primers cont aPFirPRyAeaAE3 el il and averp, ublecis . to Y FRIgrlen anharedioush descrikpdact i on
of Pfu Turbo (Osrepaidymisters Mans's EBeend. 0733462 NG81)anchybitidmap 21 24 £ proBting

nmut ageni c pri I Qe 1 O Gl ] i t he
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in the nutated pl 1 The plasmds 25 ¢ i ning mutations were sel ected
?%d t he sequence \?%’rglh‘%%d. Fig. | shows thB I7E\ﬂé"equence encodi ng the heavy
ain of Hhtibody 2'4% 1fx, including theP5&®nce encoding the signal
k,equence used to ekistebridotmacandmtherseradotindadiyodids Spegific B INEF-1R re des@ibedins hows
the DNA sequemzmsw;kmsﬁeegmb h Yoo £ NAHeNe for AIRLALBIRENn, iciking HikequeRGlsUdi NT
t he sequence enc?dl n he  si %nal sequence used to express the ma(% ure 30
ant i body (SEJ9® bﬁﬂl'sq?f‘?byﬂc porgted Ry(rerelie-a| i gnment of the anino acid
sequence of the hbavivaneEwaikrmuddtiosninitizcitbaviPchbl, didthieSEGnbvRrNOuUtainsa the t hat
of germing SpAUSRFLDImisy (3r2.11dek Bretiel-Back REGehPidiGo fdauce’ e Sfpugnce of
anti body 2. 122 :L%% is shown above that for the germine sequence. Thé signal
sequences are“in'ftalics and the CDRs are underlined. The constant domain
regi on begi ns wi t hAlt dhengerithalecd. tR. the piudtines wiETdona meing Orik@wpon Bite-Diecteri no 35
acid resi duesyhgghngsid RE (BlratddbRe ™ by PRepdfigd ipRRmRANFIEIEkRNGRe foP nktioRly Of the
sequence. The, frane

rk (E mut ations are amno acid residues 21 .and 116.
B e e ome denely i it g BroBeyiad Ve, o lestR 1 Sist P sae o0 e
am no aci & senuteroe Tod nankieanidigbiecing retion o Pludiwtiofitfypolymbpase Wes ¢BEQ &XBrNO.  5)
with that of a@eRdsldoR HEmbRRER: Midtlrs) kebutbnatithibiedNrbuld stranib.e DREGSR BE e OF
anti body 2. 12, Jfxods 20oWa APOYE sl 8L WhDBod Sl tdibRed 5 SRR ng S ST 9N
sequences ar e TH T tal MU LRGP H <
circular, nicked dsDNA into XL1Blue supercompetent cells. After transformation, the XIL1-

" Blue supercompetent cells repaired the nicks in the mutated plasmid. The plasmids
25  containing mutations were selected and the sequence verified.

Fig. 1 shows the DNA sequence encoding the heavy chain of antibody 2.12.1fx,

including the sequence encoding the signal sequence used to express the mature antibody

{SEQ ID NO: 1). Fig. 2 shows the DNA sequence encoding the light chain of antibody

2.12.1fx, including the sequence encoding the signal sequence used to express the mature

30 antibody (SEQ ID NO: 2). Fig. 3 shows an alignment of the amino acid sequence of the

heavy chain of antibody 2.12.1fx (SEQ ID NO: 3) with that of germline sequence DP-35 (3-

11)/D3-3/JH6 (SEQ ID NO: 4). The sequence of antibody 2.12.1fx is shown abaove that for

the germline sequence. The signal sequences are in italics and the CDRs ére underlined. The

constant domain region begins with the amino acid residues ASTK and corresponds to amino

35  acid residues beginning at 148 in the germline and extends to the end of the sequence. The

framework (FR) mutations are amino acid residues 21 and 116. Fig. 4 shows an alignment of



under]ined. The constant domains region begins with the am no acid residues
TVAA and 5 corresponds to am no acid residues beginning at 131 in the
gernmine and extends to the end of the sequence. The framework (FR)
nutations are at amno acid residues 43, 125, and 129. EXAMPLE I1:

Ant i body- mseid adugdieBirocki ng of 1 G--1/1 G-I R Bi ndi ng ELI SAnpeiliaés were
performed to quantitate the ability of the antibody of the invention to
inhibit 1G-1 binding to IG--IR in a cell-based assay. |G- 1R-transfected
NI H3T3 10 cells (5x104/m) were plated4n 100 pl of DMVEM high gl ucose
medi a suppl enmented with L glutamne (0.29 ng/m ), 10% heat-inactivated FBS,
and 500 pg/m each of geneticin, penicillin and streptonycin in 96 wel |
U-bottom plates. The plates were incubated at 37C 50 CO? qQver ni ?o
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Figure 5 show t hi s _experi ment perforne a
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det er m ne whetdnegntrofivn. afitsainpldy werde petiorsied innvigiaste OThevesesaipdre incabakldas B7°C
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was detected ecreased Teceptor-assoc] ate rosi ne phos [at 1 on.
L Sh Pl at o PRUBSE 0 WP B e1 FBGRPrBRL 0o BRI FEIBORGS S0 J6F ¥
capt ure pk@at esddes teea fina pancectrdtign aftt®omg/ml0The iplates oeke ingublateli ffegr 10(BRbtbowi ne
serum al bum ns1.8344 mer!nJJ.-J éecQM&i By agm énn,eo.l;tJ Baor tév@nseéfama)éﬁhé wide #ith
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shaken for f ive'minutes at room temperature. The samples were transferred to a scintillation

[ plate, 150 yl OptiPhase Supermix was added and the signal was read using a Wallace Micro-
- 25  Beta counter.

Table I and Figure 5 show the results of this experiment performed with the antibody
of this invention. This experiment demonstrated that the antibody of the invention specifically
inhibits binding of ["**I-IGF-1 to cells overexpressing IGF-IR.

Table |

Monaoclonal Antibody ICsg
21218 0.4 ug/ml

30 EXAMPLE |li: Antibody-mediated Inhibition of IGF-l-induced Phosphorylation of IGF-IR
ELISA experiments were performed in order to determine whether the antibody of this

invention was able to block IGF-I-mediated activation of IGF-IR. IGF-l-mediated activation of
IGF-IR was detected by decreased receptor-associated tyrosine phosphorylation.
ELISA Plate Preparation



tenperature. The rabbit pan-specific SC- 713 anti-1 G- 1R anti body (Santa
Cruz) was diluted 5 in blocking buffer to a concentration of 5 pg/m. 100 pi
di luted anti body was added to each well. The plates were incubated with
shaki ng fowoG0eBdemwrnut es at room tenperature. The pl apepnyRoHuieghed five
times with wash buffer (TBS +.0.1% Tween 20) and the remaining buffer was
bl otted out onto paper towels. These plates were not allowed to dry out
prior to the addition of |ysate. 10 Preﬁé‘raﬂon of Lysate from

| G- 1 R-expressing Cells The IG-1R-transfected NIH-3T3 cells (5x104/m) were
pl aced in 100 pt of growth "~ nedia (DIVEM hi gh gl ucose medi a suppl enent ed

with L-glutam ne 10% heat - .1 nactivate and 500 pg/mM each
of gene?i cin, penl(% %‘? fr‘rﬁlé{ﬁ(ﬁ’aﬁr“é%? BW?:’F%)W aﬁéi%ﬁﬂeﬂ b"lﬁ'—""%B?f{e()me’blba‘f"@s The
pl at es wer e i sarurhaberdindBSA #CTriiEOER seline (TBSjHp ebch wéll o Rézetitied ProteinaG-15
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i nverting t hebylferwassbletied outxintat papattoweint These plates wersenot Bliowet do drf et midhter ent
cells were Iyﬁ,@gd&awnadpgamg 50 pl of Iy5| s buffer (50 mM HEPES, pH 7.4, 10
mV EDTA, 0 Navo4, 1 % Triton X-100, 1 %
t/cerol )%ndﬂ'yﬁ%%f%ﬁ{eﬁﬁgﬁ%ﬂ’ﬂ?%qg?ﬁe 5% e use with one EDTA-free

r ot ease i nhi bi t orThedBFdR-trrrérsted MIB13E3 whllsr (5801 /@A veesd ploesd iBOI0RIY) of draethcel |
e aEE Egkean@éd.é(rﬁlfemh@Hfgfasosannerdacmbﬁ:amdaﬁmrLegmt&Qﬂe @izsdhélhﬂ)l % katfer (50
p
pi petting. 10'5“31“%‘% %i}%ﬂa?l\lga{{/\ﬁ%m ‘Faﬁns??%er"?lécg' P ?néﬂfr}e%\@es"e%w c'ri)b"' isd'ﬁﬁﬁlyq/\el | of
t he ELI SA capbaiiewe pidtest eThermigtesrwate ipsubidedat iBEEd SBifeRcovamighl teclipathedels toh
gent| e shaki ngitabRr THe\WiedlaQNAE Sechted ﬂ@t’ﬁlﬂe‘?imraﬂﬁ kpRicedhitnSA0 i flebh growth media
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[ nver!tol ngpt he pI a 'eg:ow hti tﬁaé P%%’R'S'i rﬁ"'épf&-\%ﬂb?&ﬁsege%mﬁﬁd\/‘%?'Fle§ a%d

bl ot ti ng excedgsired final oen@nlreilap@rgrwéb\meéla andZp e pscaddegoper welf. lrérlsmplsweﬂef iC
anti bogy gHRPpéﬁfxm .w@fﬁm@cwemaﬁa&eawétmbé@d B @igéifagoneuﬁnnermeoceas were
concentration_Q re incubat ates
for 30 m nut e%t'mgapefjomh%%é""wg}%%f??%g i IW? r éesd "WEFS “%lﬁ%da ansﬁncgb%li’ eptl mes
wi t h wash2buf foem femléﬁfﬁwetf@re‘d) E’ﬁ'ﬁ‘uiﬁ'apéﬁhe t"@ﬁﬁ!@l was degampdh by wgermg Vi lagRRRPY54

anti body was siatu@cgeaﬂb bito paishr tavelsO OTHR! adp@rentviild weark IyEMBby Redixsalpse aigbst r at e

| uti Ki h VO
371115/ 111606 P TR TUHIETES, 1 3350 MIESR, 1 AhknkE, ?@‘%x g i BgH
m nut es). The'%adtiten Xda%dlopyeere!) a%wlre@ﬁntvsb!@"@ﬂ@'ﬁp@e owsea'afawwgmﬂ@dreﬁl per
wel | of TMB sfreRaseQhiibitooblétfRodhe WeMcOladsdipbdsy per 50MR). Pinatceswive sRakgh iken f or
Fo Secondﬁq at m.n&%é‘ln SR RHBLMALR. 100 T diuddi Bufd? (86 hid MeRRE, FHARLI A REVEY

ngasur enen
was added to each well and mixed by pipetting. 100 pl of lysate was transferred from each

well to each well of the ELISA capture plate prepared as described above and incubated with
gentle shaking for two hours at room temperature,
ELISA with Anti-phosphotyrosine (pTYR) Antibodies

30 The cell lysate was removed by inverting the piates, washing the plates five times
with wash buffer and blotting excess liquid on paper towels. 100 pl per well of pTYR-specific
antibody (HRP-PY54) was added and diluted in blocking buffer to a concentration of 0.2
pg/mi. The cells were incubated by shaking the plates for 30 minutes at room temperature.
The plates were then washed five times with wash buffer and blotted on paper towels.

35 Binding of the HRP-PY54 antibody was detected by adding 100 pl per well of T™B
peroxidase substrate solution (Kirkegaard & Perry) and incubating with shaking as the color



0D450. 5 Table Il and Figure 6A show the results of this experinment wth the

anti body of the invention. The results of this experinent denonstrate the

ability of the antibody of this invention to block I G--1I-nediated

activation ichd3 as shown by decreased receptor- as i LOSi ne

phosphor yl a\?(?élh'gﬁlz(dﬁ hernore, these results can be usedﬁ’%&ﬁﬁf'f’%&’fot he

rel ati ve potency of the antibody of this invention. e 10 Table Il Monocl onal

Antibody 1CW(Vg/m) 2.12.1fx 0.42 EXAMBLE |IV: Species Crossreactivity of

the Antibody of the Invention In order to determ ne the species

crossreactivity of the antibody of the invention, several experinents were

performed including i munoprecipitation, antibody-nediated 15 bl ocking of

| G- | - i nduceddevepgat @pprptvastplp @\l rainites). dhel cHHCRvelnErherd irgactichowasestéppedrby

i mrunopr eci pi tat r : n se .
bélidg Y80 BrRFMeI gpg%oﬁ,gh ggng@rk@gﬁr@& ﬁdri,g.o TEOGRM WG sndkblfP

medi a suppl ene g ) ”ﬁ/'m%p’ Yo heat -1 nacti vat ed FBS,
and 500 pg/ nfl0 &eRERdsHRt GRM deMRerature de Mt the spitiol ndsayantipigdnpy imeasyemeny,at

confl uence i nOD&&g.f ! asks. 100 pi of an antibody of the invention in Hank's *
buffered saline so i 2a G y J Vg/ mL
was added. gThe pl_a#ebqsé %?%Hﬁﬁggﬁgp gﬁ%ﬁ%‘éﬁg‘tmmﬁu%gg a? £ '$C$?%h_@§dp§fnté%bat or
and then sti nifventigy JBe rasully phthisgperiment desepnspienther ghility of theantibedy of thigom
t enperature. ihaentioetd BlosheIGE-hnysiatkdi dttivatibtAob IGF-1I8 agy( baowndy eevcbakarh eecerdarpr a)

and i nmunopr egji i j - LR Wi - iE i 3
anti-|1 G-I II% argl%s%%t%; 6?@@%? %Js%r%%:ﬂ?ph&h%ﬁ%, ﬁeﬁpi& gré;&gdr%ggg y %déggzﬁ'p t'ie hour
at 4C. The be&dﬁvas&x'@cb%f|“r9e‘=t"é@daﬁ hiREUeWeN- 25 three tines with PBS/ T (PBS +

_(I)‘,,_l% Tweene 20) andTdbeah boiled in 40 pl Laenm i buffer containing 5% (i ME
The sanpl es prepared as descrpzh Hoye e T yzed by Western bl ot.
%2 pl of each sanple were | "’!J’@“L%”ér”"mﬁd‘rﬁ s LiR{T0) adi ent Novex" gels run
with 1X MES buffer (NovexT").2%@s were runf @2 150V flor 1 hour or at 200V
for approximately 30 mnutes. 30 The gel was transterred to a nenbrane in
Novex"' transfer buffer. "t_ 10% thnotl _tei rr}i ht at. 100mA or for
1-1.5 hours at 250mR- HreHetSEane was arron FRPFLECTPETey and

bl ocked at room t elvredenttoideteminehth® BBedichr ressisaétivity efcthe @hiinedy pHIhS. igjention,
contai ni ng Supgeh @leriﬁﬁhﬁrﬁ&égswl in6iQding inhMBndpfaiplidtoR) @hibbgmadiedody
SC713 (Santa WD, 200 @%56967 PCT/ 11 20%4%&025{\%%%- 43 lCr,uz) or a

phosphot yrosi H8KgeT 5y IneRd regaeLPeer it REPPES pitated | GF-IR or
phospho- 1 G- 1 R r ebpeetfarmeiynundiredpiteiopeeiperimentaneesiip sefeoplated i RIMEMhiigh

anti bgfly ?f L Bicds& R isGipleitne With Lighiimird (088 migfthiy 10% HablinRtivatedIFES, aRd | body
was able to

d h , but ' -lR. B
experiments i h@% '@ﬁﬁgg@h‘ﬁﬁg%%&'%&ﬁg'%%gﬁ%e 'Q&P@r?ﬁ?ﬂsﬁﬁbg‘?ﬂ@&?ﬁ 'EE? flsk. 100

i of an antibody of the invention in Hank's buffered saline solution (HBSS; Gibco BRL) at a

20  concentration of 1 pg/mi was added. The plates were incubated for 30 minutes at 37°C in an

incubator and then stimulated cells with IGF-1 at 100 ng/mi for 10 minutes at room

i temperature. The cells were lysed in RIPA buffer (Hardow and Lane, supra) and
L immunoprecipitated the IGF-IR with 2 ug of pan-specific SC-713 anti-IGF-IR antibody (Santa

Cruz) plus protein A agarcse beads for 1 hour al 4°C. The beads were pelleted and washed

25 three times with PBS/T (PBS + 0.1% Tween-20) and then boiled in 40 pl Laemmli buffer

containing 5% BME.

The samples prepared as described above were then analyzed by Western blot, 12

p! of each sample were loaded per lane on 4-10% gradient Novex™ gels run with 1X MES

buffer (Novex"). Gels were run at 150V for 1 hour or at 200V for approximately 30 minutes.

30 The gel! was transferred to a membrane in Novex™ transfer buffer with 10% methanol either

overnight at 100mA or for 1-1.5 hours at 250mA. The membrane was allowed to dry

completely and blocked at room temperature with TBS (Tris—buffered saline pH 8.0)

containing Superblock (Plerce Chemical Co.). The IGF-IR blotting antibody SC713 (Santa



.Determ nation of Cross-species Affinity of Antibodies of the Invention FACS
anal ysis was perforned to determne the affinity of the antibody of the
invention for IG-IR fromother animals, particularly the old world nonkeys
descri bed above. Aliquots of human and nonkey cells (cynonol gus) (5x105)
wer e i ncub@igeflydiikegd hour on ice 10 with increasing conﬁg,mnr @hﬂﬁg_s

bi otinyl ated anti-1 G- 1R anti bodi es of the invention 2 wer e

i ncubated for 30 mnutes on ice with streptavidin-conjugated RPE
(phycoerythrin). Binding was neasured by-48 ow cytonmetry and anal yzed with
the histograns of fluorescence intensity (F12-H) versus cell nunber
(Counts) using CellQuest software. Binding (Kd) was calculated for each
antibody from graphs of nean fluorescence intensity 15 versus antibody
concent r at i onCruphom® phosehqiwesineeptibodybvasdadegd e deted dsoegprecinitded 1GH-Bdor hunman
MCF-7 cells amswngnﬂhgébﬁe&ubé!;sue culture cells. Depletion of the antibody

was controlled by neasur | n b| n r.a ran conce ations.
The af orement i oned TN e%{?l% 39@\%@ ‘tp)"‘" g'lgrﬁ?gb ?5 f@gtm‘ffwgngg.qeﬁs[ {'/"""Bfa the
anti body of vanetyiohgimals. oﬁetantluwmammmﬁq bind dhuwem daigioycasing @hd mousk IGEIIR.

maxi mal  bifdi ngsé KhkriéntdndicateXNatRg! drtibdaRs a?elrhghﬁy%bécldcl nes tested was
observed. E/P Jo i nvesti gat e whet her

s
t he anti body o?tewgt'?"n%ﬁciss'%ecggﬂﬁ&’yDggﬂé’gg?%‘gtm&gn Foggul ation of |G- 1R on
cells, MCF7 cells WiiSeapdivsisevas nerfonmd Fol detpraiieathe Laiiisite ok thee dntilpdyh ol the

| ut am ne 0. 2%nyadisH f))r, IGl‘QI%‘rBﬂ%‘heF Bahis, %ﬂl@ﬂarﬁ% ol@Q%!d rgorﬁ(eﬁ%b&ibéd btﬂwé’-nd

streptonycin 0% confl uence
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gl at es wet® | wihubereesitof esncanisatiogh af bigtinyieted AntHGFIRCntibodigs of jthe: inkertion. Ened t hen
Msed in 50 nddniplEERerepicubated 1) 80/ mklés %%emlwaﬁeptaﬁdlﬁ-cmgawchaE 1.6 nM

2‘:‘|V|O4’ e>](-'([)/(:’ -al‘_u @)R\%gé}tﬁgﬁ’ Bﬂ'id/%ghxﬁ% gsured-‘;h?lo%?\\égjnetﬁfaln& glaagyza Swnh &1? his og;amsn the
pan- speci fi ¢ Hdupesceaer intenelfy- (FIZ- '@OV%ﬂﬁl%bme%a(ﬁPwt@r%w C Eesl‘—'lsngQSB.

Tr eat nent of B.h@nd\/%ﬁwﬁedd@lamtfbr 420l antiboto ey gﬁ:fahi Semednmubatdete InRasHyt ed i n
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| nvention on Mugan MCF-A WWW"A&Y"%’R?S@PNM cuitre ot f BRigtign PB"B&'@PWH‘@S\Ahet her
the effects ofontrélied ayihedsodhg unfdmgbeeralrmentceomrmmtdaﬁ?ﬁsl R as described in the

previ ous examnpl es ‘Vég);[ c mce
according to publ |ﬂﬁ%dg erﬁ’&hw(?d ﬁK‘AQE eriorffe %tegtqwi&lﬂ@ &? %%@ng

epi der mal gr obitthe msentn tor Ripdb AN a&é%"&ﬂ%’ﬂ Ct-"g?r o%h#emm@ BREing 1059 o6 A1 n
human car 20 nopgis! forvall téll l%taﬂedﬂiséhbs@amam cs of receptor inhibition in situ
and antitunor effects in atgym Em@@JRec ;tmnExp Ther

291: 739-748 (1999). Briefl - | s (5x106) were
i nj ected subcut ane?ﬂjg‘feﬁ"ﬁam"ﬁ‘e@eﬂthﬁ\é’é'k°‘1¥l°6I‘h5t"}‘f9’ﬁ‘P6c‘{“'l'ﬁJY‘qﬁ‘ﬁﬁ t"ﬁ]"e‘@" oviation. 2 m
of Matrigel pofeipasigt drocells, TMEFTTcels weaze @latedein OMEMEt2cchedih tsbpptemeatetiiidthdly of t he
itnvention

glutamine (0.29 mg/ml), 10% heat-inactivated FBS, penicillin and streptomycin to 50%

,t"" 25 confluence in T75 flasks. The antibody of the invention was added to the cells at a final
concentration of 1 yg/ml. The plates were incubated for designated hours at 37°C in an
incubator and then lysed in 50 mM HEPES, pH 7.4, 10 mM EDTA, 150 mM NaCli, 1.6 mM
MgCl,, 1.6 mM NavQ,, 1% Triton X-100, 1% glycerol. The level of total IGF-1R within the cell
extracts was determined by western blot analysis using the pan-specific SC-713 anti-IGF-IR

30 antibody (Santa Cruz). See Fig. 6B. Treatment of the MCF7 cells with the antibody of the
invention resulted in 60-70 percent downregulation of IGF-1R with 1-2 hours.



10 intraperitoneally after established (i.e. approximtely 400 nm) tunors
formed. After 24 hours, the tunors were extracted, honbgenized, and the

| evel of IGF-IR deternmined. To deternmne IG--1R |levels, the SC 713 anti body
was diluted in Blocking buffer to a final concentration of pg/m and 100 pl
was added WO W4¥H%EI | of a Reacti-Bind Goat anti-rabbPETARARYNRIAL ed pl at e
(Pierce). The plates were incubated at roomtenperature for 1 15 hour with
shaki ng and then washing five tines withash buffer. The tunor sanples were
wei ghed. 12.5 pi of tunor-extract were diluted with lysis buffer to a final
vol une of 100 pt. A sanple of 100 pl was added to each well of a 96-well
plate. The plates were incubated at roomtenperature with shaking for 1-2

hours and then washsampLE EHBS ottHen\B8dy &¥hd BUention @R |®#-ld‘B|?nPY54 or
biotinylated anti -

-1 F 0.8 ch 20
wel | and i ncubat ed‘k’é‘?"pfe%‘?ﬂt i’"@‘?‘rﬁeééﬁf"i?rtg dﬁfweq’ﬂ’iﬁ\eﬁlge F%‘%?%‘g 'aﬁﬂtpg H%e
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:@e anti begly mra&ehsnwya&?aﬁébu.srreaw 5p%ebxm+aibwmlnm m%rs%m.le@F IR activity as
asured by a decrease 3@ | G- @BOtEI n é ﬂggl u igh Lﬂr}g this
Wohi bi tion was resp¥ngt “’tsothFH‘g“ ErepFxtrget 88’99 "ﬁF%catngd? GFAR " These

dat a denonst r a¢termiredt To Heterairtei BB AR lewéls, timpeSC-Atdcartibaiy wes diddedsin thpctm befer t he

IGF-1R in vi vg,éﬁnaa onBBHABEIn df gfnh@.h @étﬁﬁr\»s@csdaéa tweraemweuﬁafAJVﬁéa%t.mnh adat owt h
I nhi bition (Tgﬁﬁ elnventlon was

tested to det & 'gqoa%aﬁ&??ﬁﬁek”"?%s MR bl R RPBIR T | Turor <
wer e i ndudted beur vl sdking @nd then evaditingfive| tieywjth avash bufien Bt talpbi savpies wepral pabl e

tumolrs f\% m;g whibhed: 125 IW@nor‘@kﬁ%‘tlﬁlﬂer@'d%téiﬁyﬁﬁl%l|5T$Iﬁem%3n¥ﬁ6l@m&%€ ANlth a
si ngl e,

antigbody by .%?’?Diepé ﬂjﬁb’ﬁﬂ% d%ﬁ} OB pe ﬂlﬁ“ré% |§3tev\/§§e ﬁ@l%g reeed"%ﬂg '@glaﬁl er
cal i pers acr osomtteppaiitereite shakingdeni-2 hourglaniathernweshed fiventimesatib Washeduwfiery usi ng
the formil a ﬁécemmw Pyl d.bfﬂylateh/aan-w nRgannwdb@dsnoa&rgaHaherstdbéﬂ forkah, et

"Protocols. fo atural ucts agai nst
o il ¢ oy QB B REPRE Bk elTRLeEy o Shong B A0 ZAR, e B Rt
3:1- 104 Fol | eashad fivehiines vith ywasks byifer nnct melmﬂdr i yplatsfs werr devalppert bmommg was
obs \% \éedf t Ihcét: wfm $ltR|PQ5Y%4 Ey{ SRngeido Wi shthé hwamérawgysuakt%e péﬂ; Webiah@ Gobhe

ro 0 ransf ect.ed unor s, (Fi gu

I%urt her nor e, I%(‘?'éf)rf’r%']t {gPpeg ol uedf’%étwvmqﬁéﬂ‘" 0 %Rﬂﬁ'%@ & 5E S5 “%a 'ﬁ‘g‘?“f’(fgy
{ntravenousl yslﬁslpﬂ)fqr @) secdndszang ceasuring ORaeswmo A be pignat wahearmalkitad o total preteon of a
SLngl e dos®  Piates probed with anti-IGF1R antibody were developed by adding 100 i of streptavidin-HRP

diluted in Blocking buffer to each well, incubating at room temperature with shaking for 30

minutes and then continuing as described for HRP-PY54.
It was observed that intraperitoneal injection of the antibody of the invention, resulted
in inhibition of IGF-IR activity as measured by a decrease of IGF-IR protein (Figure 7).
30  Furthermore, this inhibition was responsive to the dose of antibody injected (Figure 7). These
data demonstrate that the antibedy of the invention is able to target the IGF-IR in vivo in a
manner to that observed in vitro.
EXAMPLE VII: Growth Inhibition {TGI) of 3T3/IGF-IR Cell Tumors
The antibody of the invention was tested to determine if it would function to inhibit

35  tumor growth, Tumors were induced as described above (Example VI) and when established,
palpable tumors formed (i.e, 250 mm?, within 6-9 days). The mice were treated with a single,



.r.. 10 of the antibody enhanced the effectiveness of adrianycin, a known

I nhi bitor of tunor growth. The conbination of adrianycin with the anti body
of the invention denonstrated a gromh delay of 7 days versus treatnment
with the antibody or adrianycin alone (Figure 86). EXAVPLE VIII:

Rel ati onship of Antibody Levels to I GF-1R Downrenul ation Tunors were

i nduced i N'WRIHE/M$%E as described in Exanple VI. The niepernmnaiss 15
treated with 125 pg of the antibody by intraperitoneal injection, as
described in Exanple VI. Tunors were extracted and 1G-1R | evels were
measured by ELISA. Figure 9 shows the serum antibody levels and IG-1R
receptor |evels over tinme. The experinment denonstrates that the IG--IRis
down-regul ated by the antibody and that the degree of IGF-IR inhibition is
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Experl ment de Mcé‘ﬁveir? estab shetdhs%bt?u?aneodsl tLS to} gproxlmatté?y 2&) mm wer treRted

¢
';,u with various amounts of the antibody (i.p.} or with 100 mg/kg 5-fluorodeoxyuridine (5-FU, i.v.),

25 either as single agents or in combination, as described in Example VIl. Figure 10A and
Figure 10B show the tumor size in relation to the various treatments over time. The
experiment demonstrates that freatment with an anti-lGF-IR antibody given once inhibits
human colorectal cancer cell growth when provided as a single agent and enhances the
effectiveness of 5-FU, a known tumor inhibitor,

30 EXAMPLE X: Pharmacokinetics of Anti-IGF-IR Antibodies in vivo

To evaluate the pharmacokinetics of the anti-IGF-IR antibodies, cynomoigus

monkeys were injected intravenously with 5 mg/kg of the antibody in an acetate buffer.
Setum was collected from the monkeys at various time points and anti-IGF-IR antibbdy
concentrations in the monkeys were determined for a period of up 10 ten weeks. To quantitate
35 functional .serum antibody levels, the extracellular domain of the human IGF-IR {IGF-I-sR,
R&D Systems, Catalog # 391GR) was bound to 96-well plates. Monkey serum (diluted



.antibody is 6.1 days and has a volune distribution (Vdss) of .054 (Ukg). 10
Al'l 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

i ncorporated by reference. Although the foregoing invention has been

descri bed WO Wpid6ét ai | by way of illustration and exaREF@BIpH0Bs5poses of

clarity of understanding, it will be readily apparent to those of ordinary
skill in the art in light 15 of the teachjghgs of this invention that certain
changes and nodi ficati ons nmay be nade thereto wi t hout departing fromthe
spirit or scope of the appended clains. | -47- CLAIMS W claim 1. A human

nonocl onal anti body or antigen-binding portion thereof that specifically

bi nds to humaped,BsiH: udaréddkm%@ym d0a&d Brind asrsﬁfﬁl%g)go hbGEach Rimpe MR BENY at

| east one nut at ed n that has been ,
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vari abl e regi ent-iGF-IR [astidofyivbuld biad to IGB1pRI Sk vwashingpthaplatbsnaisbeedantiz@®man 130

of am no acid m%%a§§@eh%thpplaés arkt nnctbﬁe@mpcdﬁaﬁanWhlaf the anti-human ’
ant i gen- bi ndi n% go_rt on accoggi:ﬂ:gat 0 gyal m1l In the variable

regi on of Pheld 'T'ﬂmth‘é{?%d g@&rﬁ? itheant; Nt Rlgles ’Z%'ettBe"Z‘ngrBf’ aat0 |1 D
NO 5, 3. The dinelvped, santl i soomiyrolostaralatdi qpese-dndnibeargregressianofit uske tee gliantiateotheli ng t o

claiml Wher%l'nguntl faeamafdrahla%msda%orr@ie tuh%nmaw csmhﬁausnrspmesmb&m ifo acid
nunbers 20 to SEQ -'Fag%'@oe‘ ant| en bi ndi ng

portion thereé‘Fr”'Hc‘E"c’)’r Pﬂ“ﬁgTP% et‘,’?eé' ﬁ?tfe"mﬁrraf-ﬁsﬁh?tﬁge U%f SF Rhe
heavy chai n centppdyses 1 daysod des alvatumsdxitibuR (Vds)4T 0500KSEQ ID NO 3. 5. The

human anti;gody or antjugiRgndas néndnﬁatamsdp%n&ﬂe&@@f .nafmsorsgéd?aatroe &bahéréﬁ
wherein the varlable regi onsi s

nunbers 23 t o 5¥BogPd éﬁde%"fﬂcf\lés g ea%h 'ﬁ“’ﬁ’)’ﬁ%r Wﬁ’@‘éﬂ?q 8é|°a@8hﬁ8%'f=?‘i°6 “&Br the
treatment of eeavically enhipdividiatgindibaied larbeinsodyrated by reférerma- Mthaadnrige focagbingn
t hereof accor giviliod Qasﬁwén Q@é’cn}SB‘d it bt Betah b'§ ) &f RustBItA N8 CRMAIE Rk M’poses

accept abl e car e ceut i t| acco imb®6
further conpr?® '%'&'%H"deéﬁ‘ﬂ'\dﬁ%‘alpﬁgﬂe 'yéwnﬁgﬁ"éﬁé’ rF'Ear&F'E“ 'ﬂtr?'iJe EE’U‘lrﬁﬁ?"(?agent
8. Use of 1a huafthnteashirigh otilyis inverding thgtsnrtwn plnaep gnd modificetiprenaydife raasedradiétng t o
any one of cl@hd¥bdebartnd fim Rk SRATREdoPAofte HpbRid caRNt for treating cancer
in human. 9. An isolated pol ynucl eotide that conprises a nucleic acid

sequence that encodes a heavy chain or antigen-binding portion thereof or a
| i ght chain or antigen-binding portion thereof



of an anti body according to any one of clains 1-5. 10. A vector conprising
the isolated nucleic acid nolecule of claim9. 11. A host cell conprising
the vector of claim10. 12. A nethod of producing a nonocl onal antibody or
antigen-binding portion thereof conpri4i-ng culturing the host cell of claim
11 and recovering said anti body.

CLAIMS

We claim:

1. A human monoclonal antibody or antigen-binding portion thereof that specifically
binds to human insulin-like growth factor | receptor (IGF-IR) comprising at least one mutated
amino acid residue at a selected position that has been replaced by a carresponding germline
amino acid residue, wherein the variable region of the light chain comprises amino acid numbers
23 to 130 of amino acid sequence SEQ ID NO: 5.

2. The human antibody or antigen-binding portion thereof according to claim 1,
wherein the variable region of the light chain comprises amino acid numbers 23 to 236 of SEQ ID
NQ: 5.

3 The human antibody or antigen-binding portion thereof according o claim 1
wherein the variable region of the heavy chain comprises amino acid numbers 20 to 144 of SEQ
ID NO: 3,

4. The human antibody or antigen-binding portion thereof according to claim 3
wherein the variable region of the heavy chain comprises amino acid numbers 20 to 470 of SEQ
ID NO: 3.

5. The human antibody or antigen-binding pertion thereof according to claim 3
wherein the variable region of the heavy chain consists of amino acid numbers 23 to 236 of SEQ
ID NO: 5.

6. A pharmaceutical composition for the treatment of cancer comprising the
antibody or antigen-binding portion thereof according to any one of claims 1-5 and a
pharmaceutically acceptable carrier.

7. The pharmaceutical composition according to claim 6 further comprising an
antineoplastic, chemotherapeutic or anti-tumor agent.

8. Use of a human antibody or antigen-binding portion thereof according to any one
of claims 1-5 for preparation of a medicament for treating cancer in human.

9, An isolated polynucleotide 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 1-5.

10. A vector comprising the isolated nucleic acid molecule of claim 8.
11. A host cell comprising the vector of claim 10.
12. A method of producing a monoclonal antibody or antigen-binding portion thereof

comprising culturing the host cell of claim 11 and recovering said antibody.



