ANTI BODI ES TO | NSULI N-LI KE CGROMH FACTOR | RECEPTOR This application
clains the benefit of United States Provisional 5 Application 60/259,927,
filed January 5, 2001. BACKGROUND OF THE | NVENTI ON | nsuli8nAUG l?@ﬁgromh
factor (1G--1) is a 7.5-kD polypeptide that circulate in high
concent r atYQPE3MY i s detectable in post tissues. |G- ISPdIZLt]SPHﬁgB?es cel |
differentiation and cell proliferation, and is required by nost 10

manmal i an cell types for sustained proliferation. These cell types include,
anong others, human di fibroblasts, epithelial cells, snpboth muscle
cells, T | ynphmmmﬂw wm“g cells, nmyeloid cells, chondrocytes,

ost eobl asts and stemcells. For a review of the wide variety
of cell types for whisaks*l G- U G--1 receptor interaction nediates cell
proliferation, see Goldring et al., Eukar. Gene 15 Express., 1:31-326
(1991). The first step in the transduction pathway |eading to

| GF-1-stimul ated liferation or differentiation is binding of

| GF-1 or G-I “‘ll@ \ml supr aphysi ol ogi cal concentrations) to the

| GF-1 receptor. ept or is conposed of two types of subunits:
an al pha subunit (a 1309935 kD protein that is 20 entirely extracellul ar
and functions in ligand binding) and a beta subuni.t (a 95-kD transnenbrane
protein, with transnmenbrane and cytopl asm ¢ domains). The I GF-1R bel ongs

tothefamly of tyrosine klnas rolgié ptors (Ulrich et al.,
Cell 61: 203-212, 1990), andl é%%%%‘%ﬁ%&ar to the insulin
receptor (Ulrich et al., ENEOW THFA 86). The IG-IR s

initially synthesized as a single chain 2 8 AUG 2W WD 02/ 053596

PCT/ US01/ 51113 2 proreceptor polypeptide which is processed by

gl ycosyl ati on, prot eol mﬂscapplioamxagams trerbdnafio vEURited Stasescirayysionpl assenbl e i nto
a mature 460- kD heter I two al pha-subunits and two

bet a- subuni t s APR¥FAM C%)Oé%?l?gﬁlfd(c%qy ésig’gses ligand- activated tyrosine

ki nase activity. This activity is i rrpl i cated in the si gnal i ng pat hways 5

medi ating |igand action whi B WNtion of the
bet a- subunit and phosphoryl ation of IGF | R substrat i Vo, serum

level s of |GF-1 are depewdiedike gpwth fesier GEESLs 2590 p‘ﬁypep“det

circulates in plasma in high concentrations and is detectable in most tissues. IGF-I

stimulates cell differentiation and cell proliferation, and is required by most

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

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

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

20 entirely extracellular and functions in ligand binding) and a beta subunit (a 95-kD
transmembrane protein, with transmembrane and cytoplasmic domains). The IGF-IR
belongs to the family of tyrosine kinase growth factor receptors (Ullrich et al., Cell
61: 203-212, 1990), and is structurally similar to the insulin receptor (Ullrich et al.,
EMBO J. 5: 2503-2512, 1986). The IGF-IR is initially synthesized as a single chain




pituitary growh hornmone (GH). Although the liver is a major site of

GH dependent | GF-1 synthesis, recent work indicates that the ority of
normal tissues also produce 10 I GF-1. A variety of neoplh8tAUS Zqﬂésues may
al so produce IG--1. Thus IGF-I may act as a regul ator ﬂ?‘? @%E/En? and

abri onnal WRPPYf proliferation via,autocrine or paractim as well as
endocri ne nechanisns. 1G--1 and | G~ fl bind to | GF binding proteins

(1 GFBPs) in v rm@ce A Bolgieptiti@Rhich {sypradtsstd ©E1)dehy i, proteSiACIEAReW th the
IGF-IR is ‘b p 9glig{t?ﬂrgel(EFPBsb For%egriéc‘valgyewolb ?ﬁﬁsaﬁ%lGFl see
Grinberg et a‘}“ fen ‘i‘%‘dtﬁélt? asSEHPR/E {14 2 materg 46@kghe§(5’(§‘ﬁrami’h‘é¥’§’”ﬁ’§g

consi derabl e mnaqﬂm@@uhwarﬁ W6 b&a-EiunitsFhd bem%@ﬁt(%g&séﬁesn fgand-he

mai nt enance of tunor cells in vitro and in vivo IR | evel s are el evated
in tunmors of HYAY YRsING kipassactyity, This achyityds impisated o) thesignaling pathveys  665- 668,
1993; Mbody rﬁ&dxﬁing,hﬁiﬂdfa@tlo%%}ﬁfhciﬁ%l@auto%ﬂ(@ﬂ!ﬁcﬂr}ﬁéon &metahﬁgwlaﬁ et al-.
Cancer Res. , 1990 reast” (Pol lak et al., Cancer Lett.
38: 223-230, pivgworyh@erkeﬁéiFéBsabstrateSCancer Res. 49: 7002-7009, 1989; Cullen
et al., Cancer Res. 49j, /002+{0%1s 38R ard bn @k in. Invest.
84: 1418-1423, 1989), ;Szrvosfa{ue anc] co%on | Rgh%gi?rﬁus nenngreseéfecgl J. din.
Endocrinol . NEmEEY ePsith baymogs G H)1 ddthouginths liver ia p majocsist of §Ehtiencedent 102:

1101-1108, 1 9[%2‘)1 sylREsROMES RrkaNRERS P the Bfajdidof nohﬂal REQSL MoSroddee
epitheliumleads to neop IaS| a in transgenic mce (D Govanni et al., Proc.

Nati. Acdd. &k AU@EF‘QI? neppBsticgiysues pigp #iso Praducq dGFLohhusIGE maygdlears to be

an aut ocri ne agtiréguladr Of norMhl dnd ARHdrAA IO fo‘ﬁ?éiﬂ%rv%'ﬂwcﬁﬂé/érﬁfara@ﬁneal

Cancer Res. 53: 2475-2478, 1993), while [ G-] stimulated the grovvth of

fi br osar comas®S t7Has Eacring meshanisms) Egk- Hﬁd(lﬁﬁtq @Pd @tIG§Ibmd"(Béﬁ@té‘ﬂ5 Res. 58:
3021- 27, 199&)GFEFFA)’§1W Thé‘ﬁhaﬂ&ﬂi‘h@'oﬁfr&@lt}h ﬂhﬁﬂctn&%ﬂﬂﬁmF-l%ﬁVM s of 1G-1

have an increased risk cancers corrpare Individuals with

| GF-1 | evel s Mefutated WFWHBP?TB‘T”W?&’FF@‘@f(IﬁBBMtIGEﬂ see Grimberg et #nlocr i nol .
Metab. 1Qs5 13%udfnysidD983.1-9VBgo. of these tunor cell types respond to |G|

with a proliferative si gnal in culture (Nakanishi et al., J. din. Invest.
82: 354, 2 8 AUG 2W6 WiFre02rusidgalle padmestor 2 mie fo3 IGRT awtior IGBERIn Freed et
al., J. theYHAREhdASd of 1dmorefks i Wro ai‘a@ﬁz&):vo 206-IRYWHAR il MevBied inPaT Cr i ne

Ioops for pl‘0|lfer?tl on in vivo have been postul ated %LeRmth et al.
Endocri ne Re\¥morq gt lungaisgeset allggg"“"c‘i’éﬁcseqlmé?“ml Wb 6666k 4993 Moody3:  509- 514,

1989). For at £1ew@sb1@ffce§ 52 11618 7B Good;/Nifehmity &QE ec%@ér ReB! &0 é?fl' on plays in
Lhe g;g“‘zqgogs% 200 ok p Sl TP L TDY S 1 SE0 8 A a, CAneers 0%
Cancer Res. 49: 7002-7009, 1989; Cullen et al., Cancer Res. 49: 7002-7009, 1990;
Arteaga et al,, J. Clin. Invest. 84: 1418-1423, 1989), prostate and colon (Remaole-
Bennet et al,, J. Clin. Endocrinol. Metab. 75: 609-616, 1992; Guo et al.,
Gastroenterol. 102: 1101-1108, 1992). Deregulated expression of IGF-I in prostate
25 epithelium leads to neoplasia in transgenic mice (DiGiovanni et al., Proc. Natl. Acad.
Sci. USA 97: 3455-60, 2000). In addition, IGF-I appears to be an autocrine stimulator
of human gliomas (Sandberg-Nordgvist et al., Cancer Res. 53: 2475-2478, 1993),
while IGF-I stimulated the growth of fibrosarcomas that overexpressed IGF-IR
(Butler et al., Cancer Res. 58: 3021-27, 1998). Further, individuals with "high
30 normal” levels of IGF-I have an increased risk of common cancers compared to
individuals with IGF-I levels in the "low normal” range (Rosen et al., Trends

Endocrinol. Metab. 10: 136-41, 1999). Many of these tumor cell types respond to
IGF-1 with a proliferative signal in culture (Nakanishi et al., J. Clin. Invest, 82: 354-




Increased |GF-1 levels are also correlated with several noncancerous

pat hol ogi cal states, including acronegaly and gi ganti sm (Barkan, C evel and
Cin. J. Med. 65 343, 347-349, 1998), while abnornal IHAUGI gge | receptor
function has ~been inplicated in psoriasis (Waight et T/US ?ﬁhm Bi ot ech.
18: 521- 529 zé'béﬁf, 10 at heroscl erosiys and smooth nuscl e restéenosi s of

bl ood vessels follow ng angi oplasty (Bayes-Cenis et al., Crc. Res. 86:

125-130, 2000}s9, h983; PRRecet al. F-Mol. [BauerinoRs S095a 10€9), mdRuLBERB i N di abet es
or in conplications the&gg@ll such. as m crovascul arqPr oliferation (Smth et

al ., Nat. MedParasringingps fejayign i vViyschaye.brea gositpted (LeBoith & alwhi ch occur,

inter ali a, | BndbdBRERMVBENS: (3- asarwmsmaea:l:&l M. ElReErfRs 80509L514hgoy here is an
15 insensitiv i st ance It/I is associated with such disorders as

smal | stature%myal_r&Y‘B”?’P e Erle IGH-VIGH T feceptpr imesaption playsiin $hg)erowiB af & pat hy,

decrease in rru:&ﬁlﬁafmsn fffdrs, Qe MaRRMMOBE 3. CfResess: 811-8do, 199br ends Endocri nol .
Metab. 10: 136-141, 1999). Using antisense expr essi on vectors or antisense

ol i gonucl eotides to t h&ncreaggs IGRT fayals areralsn sarreleles wih sRkerak 10a6anESTPWY £ er ence

thIGZIRIp‘gmo&gmgg | i v nmedi at ed
\(,:Mell growm h (see, diéal Ry, Bic dd%a%me%?ﬂg,dn%éanﬁgﬁgdt%gm Gt elaﬁEdI}SIZJG 2000) .

The anti senseM&fG4t %§y3%%49589§§b§'§f1%‘\‘b"PW’ql Heh-HiGE- hwp&r@ncaﬁm hasr ol i f er ati on

in several noﬁﬁﬁﬁmﬂﬁbﬂedIn%%@ﬁasﬁ@d/riléht@ﬂﬂaﬂatt BWchcl%l k21L928€5000fF OWt h can
al so be inhi blte usi ng ge pti de anal ogues of 1G--1 (Pi etrzkowski et al.

Cel |l G owth & ftff%f-lmsss an 9‘900210'3u50h°99926n°§ﬁaf bboqsk vesselsiallowving angioplastyp| . Cel | .

Biol., 12: 38@13}/35%&1{50251 1R 2Res. 85: 125-VRS bOV0). Chbre£RS LT RUel1fhlEd GRBEE RNA to
the | G| é'&o&an et al Sci.ence 259: 94-97, 1992). In_addition,

ant i bodi es to AD fiabates.0p ip compliganonsiherenfy suckrggpicroggseularmreliferation o

101- 106, 1992(Smithdt {3 Nabivedes: 1&550-139@611@09; ﬂ%e&aseéﬁcF553ela whichoséur, 1994) , and
dom nant negative, mytants of TP Pra c, al., PrCc. Natl. Acad.

Sci. U S. A 9fter 84ain cpsesay 316‘5‘4““?}? 5 &JF ¢ "—Cf??seds’ifmhen@ﬁféman 269:

32558- 32564, B&kndifiy Rebistindd@ GH, ifdssociatdd GAMANE dibrd Ot Imdll stath299) . can
reverse the t nsfor med henot%r%e i nhibit tumprigenesis, and induce | oss

of the netast &8 FRUAGIHES 1 [PGERY, 1999), apwepathiy 85crersr mmselp B12sSe@l at i on of

apopt osi s.  Apgyplopsrbsis (RédnCa all, TretOBRETRA M&ahd. 10638h41,1189g)nvol ved in a wide
vari ety of devel opmsntﬁﬁmZ 8, AUG 2MB WD 02/ 053596 PCT/'USQI/ . ' 51113 4

processes, including i HAH&EIUSHISC FErestoR vesipss G antisgasaolgonypleotides tadkl ti on t o
its role in Mmﬂ'ﬁﬂhas baéhfm&\%;ihﬁt ifeferetawitRGER-IR Tl ﬁ%]ﬁﬂn@r?ofan

Il g‘[g)(?)r &ggéocigﬁ Iarﬂgiz de ‘%jgi‘] ﬂ&mgcg epﬁj@ggm nsgeg réegs IV\S/raggw ét ai al\rlrzg Blgi%tl:h 0>

18:521-526, 2000). The antisense strategy was successful in inhibiting cellular
proliferation in several normal cell types and in human tumor cell lines. Growth can
also be inhibited using peptide analogues of IGF-I (Pietrzkowski et al., Cell Growth &
Diff. 3: 199-205, 1992; and Pietrzkowski et al., Mol. Cell. Biol., 12: 3883-3889,

25 1992), or a vector expressing an antisense RNA to the IGF-I RNA (Trojan et al.,
Science 259: 94-97, 1992). In addition, antibodies to IGF-IR (Arteaga et al,, Breast
Canc. Res. Treatm., 22: 101-106, 1992; and Kalebic et al., Cancer Res. 54: 5531-
5534, 1994), and dominant negative mutants of IGF-TR. {Prager ¢t al., Proc. Natl,
Acad. Sci. U.S.A. 91: 2181-2185, 1994, Li et al., J. Biol. Chem., 269: 32558-32564

30 1994 and Jiang et al., Oncogene 18: 6071-77, 1999), can reverse the transformed

*

phenotype, inhibit tumorigenesis, and induce loss of the metastatic phenotype.
IGF-1is also important in the regulation of apoptosis. Apoptosis,

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



787, 1993). Suppression of the apoptotic program by a variety of genetic
| esions, 5 may contribute to the devel opnent and progression of
mal i gnancies. | G--1 protects from apoptosis induced by yst bb t;\/vlthdravval
in IL-3- dependent henopoietic cells (Rodriguez-Tar duch?C "ﬁﬂg?
| munol . 8””‘5‘33’6 540, 1992), and from serum wi thdrawa TH%a /nchR
cells (Harrl ngton, E., et al. EMBO'J. 13: 3286- 3295, 1994). The

anti-apoptoti ﬁroéeumtmmm@minﬁﬁc bnd reniolP§ysiemithatiiratioh) 4 RRIRASS nERMWYTHht Ment
stage of the cel| c cle andﬁ j n cells blocked in cell cycle

pr ogr essi on b V%‘PB'B *|388p‘8§’5 cﬁé‘“plﬂ%@da%‘ﬁ’dﬁ‘@??a&f?%‘Hlaﬁi’&g“%’dnzyc driven

fibrobl asts adg@incaaomintsisqWilliahs, Cell@5: 10991098 W91t YaHe, RMERSSS - S7ghat there
is an |nportant role for the IG-1R jn the maintenance of tunor cells by
speci fical l'y 78/nh1%1 t SuRBressingof B iapoptoficnaoesany by aivanty ph &sAsHCHESIME0l i f er at i ve
effects ofs | Ghay coriblifefo InBdeveRphhtandBoefbsdidh o"‘f'nmlgx%mte@ a role thought to
be played by other anti-apoptotic genes  such cl-2 in pronoting tunor
survival (MDonnel | et IGH-1proegy fromapoprasisggducadigoeytoking itk ip lleB- 3| .
Nature 348: Sferddfh nehdifidic cliARBEAELThUGNSE RELS 1 GhmhiFT 1483 RPOPE 0si s

are dependent_upon_ having IG--1R present onh cells to interact with | G-1
(Resni cof f et>4 1992kcaptiem rgym withdraga):in BatglgmyciRycelly Ghmpngta, fpéval- f or an

anti - apopt ot Imfs@ncts gns@ing %A)ernhth@oﬁmm%ansﬁmﬁ it UiRafmgh | S was
al so provided a study using antisense onucleotides to the 1G--1R

that idenfi f|‘8%IP‘§"Eﬂi’é’H‘t“i“f‘5ﬁa%Fe°fr“}§l°é‘(‘ Flfﬁ'n%?ﬁdﬁ'ssétwgéhbf‘@#m tRydéel s, the

extent of apo;ﬁ&@ésisi%napdtobd%ﬂietoufl@hicﬂ&nl'ﬂPxeBélﬁ@dairhtﬂ)htlihfc-ﬂzyEaﬁve‘ﬁyngenelC tunor

(Rescinoff et_al.., es. 25 3739-3741, 1995). An overexpressed |GF

25 1 R has beféwfl%ﬁfﬁae ‘ffae%ﬂatt’éé‘ﬁl’tl dordheirsurvivel sugessisithas thereghatet oposi de-

i nduced apODtlﬁinﬁant forefok theIGRUR in tﬁ@-ﬂﬁﬁfenﬁ%@oftﬁéorc%ﬂ?bﬁs%@mﬁéa?@& and, even
a

nore dramati c aé $that a decrease in | evel’s bel ow wi ld type
8

| evel s caused IOPLOSIS 7 TBIS distipgt ﬁPBi‘rfb“r prOE%{apgc ?ff?CWPf/@F( RadaFdRif et al .
Cancer Res. Sfhis watiBbedaflar taQ%@:hOlloﬁta%%bﬁ&e@w ﬂe?gﬁtﬁa?pom'hc g&%@yc' ng

apoptosis or fs i,nhi biting. cell feration associated wth increased

| GF- 1, i ncr edSEHPSIPe NProp 7ﬂ§ﬁum%é%a§b(&4°P@ell|eRa r &€ BT '01-88e188Ps i ncl ude
suppressi ng I}GEkénbbleyalaas m:mrkﬁg kb4- bm/@bgi))or preventing the binding of
|GF-1 to the IG-IR Fgr exa |l ong acting somatostatin anal ogue
octreotide has been en@l‘ n@ ffeéﬁlﬁ’géclf@nwm"ﬁégﬁege%ﬁéﬂ%lﬂlp@ecr etion.

Sol ubl e | GF ZhaBinp\éF- ﬂ@P@senWﬁ & B5%a9s vpﬂbift?zésﬁééégt al2chRe@s. been used

tOIndUC% ap05@t03|5|ntum) cells in VIvo an i nhi bit tUI’T'DI'IgGﬂGSIS
0 3739-3741, 1995). Support for an anti-apoptotic function of IGF-IR in the

maintenance of tumor cells was also provided by a study using antisense
oligonucleotides to the IGF-IR that identified a quantitative relationship between IGF-
IR levels, the extent of apoptosis and the tumorigenic potential of a rat syngeneic
tumor (Rescinoff et al., Cancer Res. 55: 3739-3741, 1995). An overexpressed IGF-
25 IR has been found to protect tumor cells in vitro from etoposide-induced apoptosis
(Sell et al,, Cancer Res. 55: 303-306, 1995) and, even more dramatically, that a
decrease in IGF-1R levels below wild type levels caused massive apoptosis of tumor
cells in vivo (Resnicoff et al., Cancer Res. 55: 2463-2469, 1995).
Potential strategies for inducing apoptosis or for inhibiting cell
30 proliferation associated with increased IGF-1, increased IGF-II and/or increased IGF-
IR receptor levels include suppressing IGF-I levels or IGF-11 levels or preventing the
binding of IGF-I to the IGF-IR. For example, the long acting somatostatin analogue

octreotide has been employed to reduce IGF synthesis and/or secretion. Soluble IGE-




in an experinmental aninmal system (D Anbrosio et al., Cancer Res. 56:
4013-20, 1996). In addition, IG~-1R antisense oligonucl eotides, peptide
anal ogues of 1 G--1, and antibodies to | G-IR have been? §sgg bgg decr ease
|GF-1 or IG--IR expression (see 5 supra). However, none_of these conpounds

has been SHPOAHPESfor |ong-term administration to humaRCEERREHEL. 11
addi tion, although IG-1 has been adffi nistered to patients for treatnent

of short st at URéas test enporiodics ppapss damedr ¢ells 01 1evoraas snhibinemohgeasdsky or

di abetes, the.bjndin | GE- | |,GEBPs has often gade tr nt with
| GF-1 difficul't Lnocrwlc ne?"gaé%'ﬁ':’eles? ét%ﬁ (IgFéEB’Fc’dPrfbiﬂy ,CI"PW g?‘c‘egp'o@?? ?lger ol es t hat
| G- 1 and | G--1p®)hbvaidition, JGEYIR antibesse otigonaclemides peptide amatbgaésuwfIGpL,ol i ferati ve

di sorders when_| G| ..and -lR are ver ex S nd the rol es that
too little | Gf—m(i m&ﬁ%dlfsgﬁi(?gﬁ]ﬁhég\;glbfeﬁ “8?@838%%" @{Tgﬁc’rjgl: '@ﬁﬁ‘?rfss’é’f‘&steﬁr e and
frailty when eigriieHdweker) noandf thése béhpduisaebetn deitbleforesedmit woul d  be

desirable to nerate antibodies tq 1G-1R.tha | d be used. to either

i nhibit or 15q 'f"i"f‘?ﬂ?técingo f“@@"lﬁ%mﬁﬂ'%B%W"aﬂ‘ﬁ“ﬂgis’éé?#ﬁaﬁ?ﬁwﬁ B¢rave been
reported to havgtibeefor tréaiién of shoft @faiugd, Bstédpbrosik idecredstdmastiahiggune di seases,
none of these anti hodi es, has,k been, jfie d none has been shown to be
suitabl e for PRHPR3YIORGiabege. the E@B‘P%B?@Ff ll0'? ?G@béd‘ﬁ% §nanage UERMER At
procedures. SeEE-Idifficult of meffasion et al ., Pediat. Res. 32: 455- 459, 1988;
Tappy et ., Diabetes 37:,1708-1714, 1988; .aght et al., 20.

Aut o rmunl?[{y 16: 251- 257°°°T6§8Y. pyistif{ gis ‘81{3g ‘Qﬁbg%ﬁgqf'hﬁh%f“%& -

45: 285- 293,  dB&ders ddnagqer and ot prblieeatire dissradrk ehér0IGRol At [GIRIR aéfinity

human anti -1 Gz | Nt i ies that coul treqt diseases in
humans. BRI EF°&§$§%&|“&%@W%@N@QQ“§3&%& ave|in gisqy W‘ﬁﬁ?ﬁnrrents of
t he nucl eot i dehostestpignamidrailfy wive elthey HGF-I 2t/ DEFIR w2 funddib:@rdse@) i0R6uld r om si x
human anti-|1 G- LR antibodies to each an 0 ernml i ne_sequences. Fig.
1 A shows thgf %%lﬁsﬁ%rlrcetﬁ e'(’)efﬁ? ?’lﬁ)’%‘ﬁ?ﬁ%&ﬁ'ﬂg{h?ec&g@:}?88?%6‘? °‘ftﬁémh’§ﬁgi’ abl e region
of the |ifht shmilae [GA-JR. ofltengh dn6dGESR 2ntibbdied h4vobE2n! rehINeY ;o]%)av@beféﬁh2 ﬁ, S EQ
ID NO 5), 2.14.3. (SEQ | 1 .9) and 4.9.2 (SE NO. 13),.to each other
and to the geff™ ?1“&55%kp52§g9§’étaﬁ‘étﬁ%“"(“§§’®eﬁséﬁ’Ng.‘%g@fs.e apfibpdies Bashiéefins t he 30
al |) gnnent hof pirfiet aed |{e;ne hdeneaemuemaﬂ;eaﬁi(tsme forf inkiBitin® OG- fotibify for ( ScE:Q IhD NG ]
17) to the germine Vi.c 12 sequence EQID NGO 4.1 Fi.g. | shows the
al i gnment  of ?’ﬁ%l 05th°u°5Icg%fa?agc%déffg'eg?ee'%f ﬁiﬂ%"é‘?” %ﬁ%’i%@dif"ﬁ?'ig.“f}( SEQ I D NO
2 1) to the gé¥nl988eTagpCeal. 1DiabifesA00 6708\ 4) 29885 BEdhtriialet bSO / 51113 6

20 Autoimmunity 16:251-257, 1993; Drexhage et al., Nether. J. of Med. 45:285-293,

1994. Thus, it would be desirable to obtain high-affinity human anti-IGF-IR

antibodies that could be used to treat diseases in humans.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

30 alignment of the nucleotide sequence of VL of antibody 4.17.3 (SEQID NO: 17) 10
the germline Vx O12 sequence (SEQ ID NO: 41). Fig. 1C shows the alignment of the
nucleotide sequence of VL of antibody 6.1.1 (SEQ ID NO: 21) to the germline Vk



A27 sequence (SEQ ID NGO 37). The alignments al so show the CDR regi ons of
the VL fromeach antibody. The consensus sequences for Figs, | A- | Care
?‘Eovvn ||n SE'Qd | D NOS: 53-55, respectively. Figs. 2A-2D sipowi@l2nnents of
e nucl eoti de sequences of the heavy 5 chain variable i rom si x
hunan antiWP@‘—"-’ﬁ:‘ﬁ%anti bodi es to each other and to ger nr{:ﬁgéogiéglﬁ;ences. Fig.
2A shows the alignnment of the nucleotide sequence of the VH of anti body
2.12.1 (SEQID NO 3) to the germine VH DP-35 sequence (SEQID NO 29).

Fig. 2B shows kg . A He TRURI ARELE 8156 SRWARE EDRfredifif oFtieOf
ant i body 2. 14A%%%§%(3 [ @%Dg?)ﬁ-{joT?ﬁe gg)(ie)lmtigl isflgg)VI V- égll 4.r§l sgqugnce (SEQ
ID NO. 10 43) VLHiogseacip@tibodyn Tz comersisoquensesior Bigerd i KC e sy ingEReot i de

sequences of ) i ies 2.13.2 (SEQID NO 7), 4.9.2 (SEQ ID NO
15) and 6. 1%&(%855%% %‘l{%gé&lggg to each other and to the germine VH DP-47
sequence (SEQ | D NO 3 Figs. 2472 showaligymsnis of the nugleqsidereaquenses af e isawl eot i de

sequence qf the.VH. | z;”f?gl SF : ) rmine VI

DP-71 seq%enc@’a(ns‘@(ﬁ lb%hpgg%& e agla‘ﬁtgg}%é%tg’ tiﬁ%ng%@gagﬁbél&egﬁ?%g "CDR

regi ons of t hecratiné fequiiness, Fith@Acshorscthe dlsnmenind theawcleefidespqpgncephtherp ar e

shown in SEQ ’ , {. Q1 s, t -1R
ant i bodi es 2. Yg.%‘%Pg%%gﬁéégé?@W'\éﬂ?ﬁ?%ﬁr’gl‘@ﬁ bi nsd%eﬁg"‘t”%%@?%%-| R
ggl |'s. Fig. 4NSho9)s FidaaB shows thé giznmentaf thetachyotifie geqrenqsief BietVd ofG-- | - i nduced
receptor tyr.osin at j.qQn I i -IR
downr egul at i o%nt%ﬁgy fh‘gp gﬁﬁ?&h yc)go t‘ﬁ(?%@?{“ﬁg’ﬁg%{%%kg?é"gggﬁoi% IE%'at
ant i : q:-id;TaM)i. Wixdi 21 2ndBC-2 shovd thé aBgitnentschfi e nuEotide Requhpspeidhs/ ¥V Hsi ne
signal in 3-1GE: IR tu Fi g~ 6,5 - t i
2.13.2 and 4. ot Sippdinh TEE e D fen el N e Bl A e ¢ hat
?lnt :c t | GF- | :?) ans) tbesty oﬁg&&lﬁo thelgemline VATBP4GEeduncet(BRQAD @A h Hig 2B vo al one
e pane or in conbination w.th adrianycj i ght .. cokhd. 8 sh
the rel ati onsPigysiRg er&ﬁ%‘ﬁ@p@i@gﬂﬁe 5%??%8 tﬂ%%&gmlb‘fg{?gg?érﬁﬁggel s anws
:jGF- | R downr eguiiNg: i19)oitiie 3idlideGAH DR-71 wequesce (FEQ.IDNGIBSWThe hisgnmend t i pl e
AU G LR ERGE RTINS AN SRR S
PCT/ USQ / 51113D are shown in SEQ ID NOS: 56-59, respectively.

Fig. 3 shows that anti-IGF-IR antibodies 2.13.2, 4.9.2 and 2.12.1
inhibit IGF-I binding to 3T3-IGF-IR cells.

Fig. 4 shows that anti-IGF-IR antibody 4.9.2 inhibits IGF-I-induced

20  receptor tyrosine phosphorylation (upper panel) and induces IGF-IR downregulation
at the cell surface (lower panel).

Fig. 5 shows that anti-IGF-IR antibodies 2.13.2 and 4.9.2 reduce IGF-
IR phosphotyrosine signal in 3T3-IGF-IR tumors.

Fig. 6 shows that anti-IGF-IR antibodies 2.13.2 and 4.9.2 reduce IGF-

25 IR in 3T3-IGF-IR tumors.

Fig. 7 shows that anti-IGF-IR antibody 2.13.2 inhibits 3T3-IGF-IR
tumor growth in vivo alone (left panel) or in combination with adriamycin (right
panel).

Fig. 8 shows the relationship between anti-IGF-IR antibody 2.13.2

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

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



7 Fig. 10 shows that anti-1G-I1R antibody 2.13.2 inhibits |arge tunor
growmh in vivo in conbination with adrianycin. Fig. | | shows that
anti-1G-1R antibody 2.13.2 inhibits Colo 205 tunor gropguGn2006 vo al one
or in conbination with 5-deoxyuridine (5-FU). 5 Fig. 121"%%’8’%”? t multiple

doses of aWQi®P¥E% R antibody 2.13.2_ inhibit Colo 205 hin vivo

alone or in conbination with 5-FU. Fig. 13 shows that nultiple doses of
anti-1G- 1R antibody 2.13.2 inhibit MCF-7 tunor growth in vivo alone or in

conbi nation with taxol -Fég.:il@shoM 1D SIGHBY arfiBbdy J. (322 inRbasniatde @ghor2. 13. 2
inhibits MCF-7 tunor 10 growth in vivo alone (left panel) or in

conbi nati on weRWthedMiva sy edmbigatipy ith adiABIFIn. Fig. 15 shows that nultiple

doses of anti-1GF-1R amggd ppaiwa whdardi-IGHIRkhibMER. 73 4 MBIt 0618WHE i n Vi vo
al one or in conbination wth tanoxifen. Fi shows that multiple doses

- 16 shoy
of anti-| GF- | Rmengiobiiy viopkng or inﬁﬁmbinﬁti%i% $-depsyurghinsif i Wn vivo al one or
n combinagion with the;ephderla AAAIUALES drafl RoF TeARRLEN2 (FEF R)
tyrosine Kinase inhibito -3 5 8,774. Fig. 17 shows a pharnmacokinetic
eval uation of iraibifi Grde 205 thmprgrewibuis vive alpeaerioporalfingtiep Wit GEU.R ant i body
2.13.2 in Qynonol ogus ianlieys figmbficdRusrhator teafpal nesdon of

anti -1 G~ 1R anti body 2. adrianycin increases the ‘downregul ati on of
| GF- 1 R on 3T3inhEi-MEF{7uwwersgrowthyvi vivn alorx(orip gpmbiggtion Winexehe nunber of

mut ations in different 4 eqi >, e i hai Afunrer 13- 2 and
2.12.1 conpared to the ﬁﬁg%?@%@%ﬂﬁ@i?%@p%&:ggkm% show afui gﬁrrent s of
t he ami nol@ci droselgizenceadont (lofiparted or heawmpiration witly hdriagtyein fighd panght | bodi es
2.13.2 and 2.12.1 with th r.d e @[mﬂg\lgq are derived.
Fig. 19B shows an ali gr%:tl 'ﬁtﬁg@?qut %%éﬁrsﬁepﬁé(;&%g%%aﬂ%&séqueﬁfcbgd% '?%l'%e heavy

chai n of anti hibit MCEZ. tBmOSEGVIhD: NG aldfd onii témbifwaion fith tageaxifei.ne sequence

o 47152301 D5 190010 (500 Ml ASFRSR byephignrent O L1
with that of gedbilA4sl ieRcugOeR AZ0S A drSECniihaNGh witBYhe epidgrmal gro9Mh shows
o, 8 LONTED ol e B SRyl B R S o ont ooy
1)/ D3-3/JH6 (SEQ | D NOFipQY shows apharkiolsihaivevaliatioh ofmsimgie inohvenhes ami no aci d
of ‘gernti ne sSREALE! MEJCTIR i) P3N IDF P RE T RG o5 108 E, the
si gnal sequences are i IFigt1&lshéws thiteheCombimtien of anti-IGF-IR antibody 2.13.2 and
adriamycin increases the downregulation of IGF-IR on 3T3-IGF-IR tumors in vivo.
20 Fig. 19A shows the number of mutations in different regions of the
heavy and light chains of 2.13.2 and 2.12.1 compared to the germline sequences.
Figs. 19A-D show alignments of the amino acid sequences from the
heavy and light chains of antibodies 2.13.2 and 2.12.1 with the germline sequences
from which they are derived. Fig. 19B shows an alignment of the amino acid
25  sequence of the heavy chain of antibody 2.13.2 (SEQ ID NO: 45) with that of
germline sequence DP-47(3-23)/D6-19/JH6 (SEQ ID NO: 46). Fig. 19C shows an
alignment of the amino acid sequence of the light chain of antibody 2.13.2 (SEQ ID
NO: 47) with that of germline sequence A30/Jk2 (SEQ ID NO: 48). Fig. 19D shows
an alignment of the amino acid sequence of the heavy chain of antibody 2.12.1 (SEQ
30  ID NO: 49) with that of germline sequence DP-35(3-11)/D3-3/JH6 (SEQ ID NO: 50).
Fig. 19E shows an alignment of the amino acid sequence of the light chain of
antibody 2.12.1 (SEQ ID NO: 51) with that of germline sequence A30/Jk1 (SEQ ID
NO: 52). For Figures 19B-E, the signal sequences are in italic, the CDRs are



2 8 AUG 2006 WO 02/053596 PCT[US01/51113 8 underlined, the constant

domai ns are bold, the framework (FR) nutations are highlighted with a plus
sign ("+") above the ami no acid residue and CDR nutat i QEAL@E@DSM ghl i ght ed
with an asterisk above the am no acid residue. SUWWARY | NVENTI ON 5
The preseVOPHUEHEi on provi des an is?I ated antibody or BRVFYARIEY ndi ng
portion thereof that binds I1G--IR, pireferably one that binds to prinmate and
human | GF-IR, and nore preferably one that is a human anti body. The

i nvention prQqyj h - ' FRNInBiatisnstake bi ndi ng of

| GF-1 or | G:?ﬁ\épgﬁ%ed?t&fﬁg%htadﬁgﬁgﬁgErc?%%dr’g&?%lﬁg{;@gﬂc (gn?i -1 GE-1R anti body that
activates | Ghighiightedwirine plussign (TOrabpy®ihe aminoacig mesidva aebit PRAUAEADosi t i on
g, L e @ik AR R AR AREEUE Bld KB opl abl € carfier, The

phar maceuti ca osition nma urther conprise another conponent, such as
an anti-tunor agent or an i magi ng reager_t. Di agllnﬁ;ti c and therapeutic

met hods are al so provi ded byS INV gnosti c net hods i ncl ude
a nmet hod for diagnosing the presence or, location of. an | G--1R-expressing
ti ssue usfng an anti -I%‘iﬂrﬁe‘é{ﬁ'ﬁ‘ieﬁwmﬂd?sﬁér‘%.’ki’é%taf‘&b%étoﬁ8‘@;%’&‘?@?‘?3es

adni ni st eri ng, i R drBAEYindACR-RUPRSib]Y theMRR Bintidm0peiafate a8 Ab@smbl y in
conjunction wth adm nistration of another therapeuti,cyéggyér.@v.The i nvention

provi des an 165t @tﬂiTE@FPref¢4?@f°f§d’&%i%ﬁsh‘ﬁr‘aﬁ95ﬁiq°d&n§?e‘P : _ Yrdfuces an
anti-IG-IR %ﬁhh@@%-amm%y'tﬂayﬁﬂitbhme;%hﬂﬁlgmm-d&sxemu@togm-mmch_ A%l ecul es
encodi ng the heavy and/of light chain or antigen-binding portions thereof
of an anti - | GrovifesanentHek IR Fhdodharctivtes JPbdRdes vectors and host cells
conpri sing the nucl ei C:rg&fndenﬂm B5WESa phadfiachtlchl @mpBEESOsbmpaking @eonbi nant | 'y
produci ng the pol ypepti des encoded by ?he 25 nucl eic acid nol ecul es.
Non- human t r aansigedyiand aphsraresutisslly 2eoepiable sartirfe The ARFmASTHREY COPRIREIO" chai n or
ant i gen- bi ndi My ﬁﬂﬁér!cgﬁﬁri%cr}%tﬁ&fcoﬂ orftt, 3ithias hfFnil tBm8dge QA ¥n Bh&id SO
provi ded. The 1hvention al so provides a nethod for treating a subject in
need t hereof reagehh an effective anmount of a nucleic acid nol ecul e encodi ng
the heavy and/or |ight 4z [ i +~id i Ghld BNBe Invedierf of an
anti-1G--1R anti body. ﬁ%nﬁ%@a'gio@ém%hbgﬁﬂmm d?ghlg(gprg d _e ’

15 Diagnostic methods include a method for diagnosing the presence or location of an

IGF-IR-expressing tissue using an anti-IGF-IR antibody. A therapeutic method
comprises administering the antibody to a subject in need thereof, preferably in
conjunction with administration of another therapeutic agent.

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

20  produces an anti-IGF-IR antibody.

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

25  nucleic acid molecules.

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

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



WD 02/ 053596 PCT[USO /51113 9 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions and General Techni ques Unl ess otherw se defined herein,
scientific and technical terns used in connection with plgeays eggnt

i nvention %a})%o?}?%ve t he neani ngs that are comonly 5 ug?g@ 1%2 by t hose

of ordi nar in the art. Further, unless otherw se

context, singular terns shall include pluralities and plural terns shal
include the singular. @ERAREDDESGRIBTICONAOBMEE INHBNTIONCONnection with,
and techniques of, cell and tissue culture, nolecular biology, inmunol ogy,

m cr obi ol ogy, ggnetl cs and pr ot ein and nucleic acid chem stry and

hybri di zati on } £ hose well 10 known and commonly used in
the art. The met hods ammwses:h&wé@sm& hErl?i% Qfeﬁﬁ{?@%(dtéc'ﬂ}{ﬁﬂttérﬁ wili§y 9eneral ly
per formed according to conventional nethods we nown 1 n e art and as

described in GHHEGHE Wbk Ripseaipepinnshalblave the ceanifies thateeeommanlyar e ci t ed

and di scussed hd&swﬁlb u{o ém SRS 861 instRES. |
i ndi cat ed. Seu HES éokﬁgt aI1 Nﬁeﬁcu&?gﬂr &nﬂesgﬁihgﬁase%(ﬁ%oratory

Manual , 2d ed°°m?§blsa’g§b’r‘FW§ Shillsmﬂa‘#edélfralmfberrdealwyermsf,sé@ inchadeghSpr i ng

Harbor, N Y. 6h288) GanedalAsdtdtiafbes @bed in EAhESBA WPB %QQéqude@oP‘@éllecm ar
Bi ol ogy, G eene, Publishin l.%%{Assom ates (1992), and | ow and Lane

Anti bodi es: AL MRplsryLr bicoey ‘B@PFﬂ%MFWOIE@mW@t‘@@d Press, Cold

Spring Har bor proldinand 3880 heid Whtnfidirydh& hivMARERAN REEHe S8l BreMost §LET ENCE.
Enzymat i Cl:({ eactions , and $UI’I fication techniques are perforned according to

20 manuf ath ur EPo¥E 2o eommonty pseg irsthe ark. Fhsimashady andteeisiupssifdhe dresenthe art or as
described hemebriion 13 @emteAIBpet faindl %&o“ﬁ%qo EehvERIANAGhduMAs Wefi Rnovilld T hE

| aboratory pr g}(gedur es . and t.echni ques anal ytical chem stry, synthetic
organi ¢ chem and s destaBgddn Yaous gengrahand mare enseifie sgferenrapihatarscigéscr i bed

herein are thé)ﬁleixséﬁﬁs&d thﬁﬁﬂtbuﬁﬂhel x‘émeélﬁcaw&@ﬂedsBth@ﬂﬁseﬁﬂ&ncat t gpgard
techni ques are _u cheni cal 25 anal yses,

synt heses,
phar maceut i caf® pg"’é‘g’é@ tf ﬂnﬁq" ‘i’ﬁﬁl%’f’f’&a# LajpratareMayealy2d edn GoldSprngrent  of

pat i ent s. 15TheHirbbd [eMbra@ry FRESTBCold BhitHAA R N Wi 989)@9&2%%9 erghal | be
understood to hav the, fo nmeani_ngs: eterm pepti de"

enconpasses n&tT f?foca-’ﬁ 1 P@F"o’l‘l” Biplagre ﬁﬁ&;ne Bublighing éﬁsnmatpa@ Pr%,tasd and

pol ypepti de aﬁalwgﬁd QhneUbOdiEs: A L28HBRS Ranid BOLSBRRS Hg-ﬁoxffﬁ)foratlb’@ mononeri ¢

or polyneric. Pr ess Colyg;pnng Harbor, N.Y. (1990), which are incorporated herein by reference.

Enzymatic reactions and purification techniques are performed according to

20 manufacturer's specifications, as commonly accomplisﬁed in the art or as described
herein. The nomenclatures used in connection with, and the laboratory procedures
and techniques of, analytical chemistry, synthetic organic chemistry, and medicinal
and pharmaceutical chemistry described herein are those well known and commonly
used in the art. Standard techniques are used for chemical syntheses, chemical

25 analyses, pharmaceutical preparation, formulation, and delivery, and treatment of

patients.

The following terms, unless otherwise indicated, shall be understood to
have the following meanings:
The term "polypeptide” encompasses native or artificial proteins,

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



WO 02/ 053596 PCT/USO /51113 10 The terrn "isolated protein” or "isol ated
pol ypeptide" is a protein or polypeptide that by virtue of its origin or
source of derivation (1) is not associated with natural8yAug 88 at ed

conponent hat conpany it inits native state, (2) is.f f ot her

pr ot ei ns S’Y(&)Pﬁa}“ﬁ*@gsam species (3) ig expressed by a cequ/lﬁﬁﬁﬁﬁlll ? di fferent
5 species, or (4) does not occur in nature. Thus, a polypeptide that is
chem cal ly synt hesi zedhgemsYiseldiaigirateid” orl'iselatd polybemnids'yis b raeiti &:f er ent from
the cell fro bsildelitat o0& Jy.originates will be "isolated" fromits
natural |y as?é?:{:y?a’% egitgé%ghg{\?flsd.s)éﬂg"8?%‘1"(5‘18@?9%{3733?"5 )5 @0t assogiated 4

subst ant i al | ywith iaturalfy associated cbyparseotiaedcesmpah ongasvdyate,i(HQb kd on, usi ng

protein purifj i ni.gues well known in e ar 10 A protein or

pol ypept i de idsf%ﬁ%{fgglte%g?ﬂgglt ST S E%ﬁfbcé‘{”&?fteé EY ?ﬁel{mﬁﬁ'@ﬁ‘@%s" or

"subst ant i5al | speqiasy arf(#)adbes ndeccupin dagees Thad) @ pblypéptidothdGeiRmiang ampl e '

exhibits a si %}]e.ﬁgeci es of poléﬁelgti de. &]P?e pol ypeptide or protein may be

monomeri c or TRIFEIATerT PNnaEed g SfpLsygm "ée%gl"éﬁ fldemoyhiglript ein wil |

typically conprillgeriginaes wiloRg isblated 7 itSRarally K% Vb RborRntr At i n sanpl e,

nore usual ly 18 .gl%out 9%0/ nd «?f er bl 'Ily e c?ver gg%ﬁ)%ure. Protein

purity or horfogendit ?lsﬂa‘f/?en%éeqsﬁ{’ﬁ %‘H?IEVQ‘JT%)?WHMH@ BFOAed FOIRNERS DY known i n

1Ehlel art,OI guch;miollgpisi_yxgproydiramrﬂx;eatgﬁItelchxﬁhuﬁ;egbf&aeurkh@\mgﬁuitse@1{ at prot ei nt ﬁanpl Ie,

ol | owed gy visualizing a i n%ngFp%d gqg i de. han ,,q%gn S| ﬁl ni ng. t he ge
HAES, SOSPRUAY PRy pryoerantially .

with a stain well knownPin gher
resol uti on mépmbgenprusVerdeabstayialiy ipodfiedPlvierndt |@biuebut O RTHME d salipRWn i n t he

art for 20 Jfication. .The term.? tide fragnent” as used herein
refers to a %%'b‘%@pﬁé] esPect'?fé’? P ?%g%eggﬁpgjﬁ%/ ﬁ‘(?)@?eé’t“ﬁ? W&r‘%ﬁﬁé‘)"wecar boxy-t er m nal
del etion, butmonbmere drive:ltireerizi Ai snstanciatynmragdlghephitlor potin willtggaliycal to the
correspondin it d, Nt turall curring sequence. Fragnents
typically ar gorgﬁskrggés?.?%@%& J;@"(r)@ A’f(f)gé{?lx}%ﬁﬁg? Efgteﬂ‘(fﬁ'@!’le' mese Buafivr apl y at
| east 141ami mbruali%isnt prefrrabiyowidl tproedropipuye. HroteiR@atity 20heHdgRRkIFHS | ONng,
usual ly at | ; ) ids | on even re preferably at |east 70, 80,
90, 100, 15§9§’P‘°§g‘6§g&m&%’6&g?f @ny ‘6’%8.‘“1‘%“ thg e g‘ﬂbﬁ}’ﬁ BEryiamidessl og” as
used herein eleftepboresis of Apwityip ephyle dllobdby Visuaionp e singe pAlipeptidSREnt of at
| east 25 am I has substantial identity 30 to a portion of an
ani no acid sg oﬂgs%bzrgégat?\]ggélﬁé aﬁgaén vé’tt] ayan tbﬁé“‘o OTCRTEAIT RITPYSEH RighSEr operti es:
(1) speci fi crdsolndtinrgaytte praidet Ry usisleHPISTI bt @thérendans WhiNGowa itthd a0, (2)
ability $p bk&%*oq:-l or 1G~11 binding to IG-1R, or (3) ability to
reduce | GF-1 R cefl " _

The term "polypeptide fragment" as used herein refers to a polypeptide

that has an amino-terminal and/or carboxy-terminal deletion, but where the remaining
amino acid sequence is identical to the corresponding positions in the naturally-
occurring sequence. Fragments typically are at least 5, 6, 8 or 10 amino acids long,
25 preferably at least 14 amino acids long, more preferably at least 20 amino acids long,
usually at least 50 amino acids long, even more preferably at least 70, 80, 90, 100,
150 or 200 amino acids long.
The term "polypeptide analog" as used herein refers to a polypeptide
that is comprised of a segment of at least 25 amino acids that has substantial identity
30 toaportion of an amino acid sequence and that has at least one of the following
properties: (1) specific binding to IGF-IR under suitable binding conditions, (2)
ability to block IGF-I or IGF-II binding to IGF-IR, or (3) ability to reduce IGF-IR cell

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



surface expression or tyrosine phosphorylation in vitro or in vivo.
Typically, 2 6 AUG 2W5 WD 02/ 053596 PCT/ US01/51113 11£0I ypepti de anal ogs
conprise a conservative anmi no acid substitution (or inse8iAB 2008 del etion)

w th respe natural |y-occurring sequence. Analaogs typically are at
| east 20 a?ﬁ%@) %,Sf‘gs long, preferably,at |east 50, 60, %%P/ ¥H 100, 150

or 200 am no aci ds,lonq or longer, and can often be as Iong as a
full-length naRlyP4ptids ana 6&?(99?“?’\"%?@ Caeﬁewémarmo ack} sbgtitutidd (emnsenicaor d

substi Lut | ons ok 1oeckeliSlinehbbra LG SUARER! RALLE b g profecl vt s

(2) reduce susceptibili to oxidation
form ng prot ellﬁasb%ﬁiﬂlé%écsds lpng) prgferably ayileastiSAg60aTa,isn,i i ¥, 150 208) confer or

modi fy ot her physd &%h&@&%ng&rmﬁ%%éﬁeﬂ% I R’rggearftuh?eng&hl@fur{iﬂaanal 0gs.

Anal ogs can 10 include various nmuteins o uence n the
natural | y- &ccUACEYTARE pRiymeptils. sequence. For exarrpl e, single or nultiple-

am no acid substitutio eéHEc?IrﬁB@?Jlé'sub&ﬁ{\hso%E‘érae HodEw R, n@e] gﬂce (preferably

substitutions) maybe nmade in the naturalTy-occurrtng
in the porti Orﬁu'éfFPttWéymrytp@mﬂ,d?ér@ucﬂsﬂudieptuﬁlbtyatwmdan(ns)ﬂ)fanbrrbxﬁtgng

| nter mol ecul AnaeREGhinind biERAIBRSRNLYE) A BRAAS L RUPSHS L ELAT Shoul d not

15 substantially ¢hange the structural ar ac atrent
sequence (e. g.modify othepphesiesrbernicalror ﬁmctaanahbrsﬂmﬂsdfwoh artatopsl A@albgsea:k a helix

t hat occung '”“‘I“n‘%VQ’%“‘?%‘e"ﬁ%‘f'ﬁ‘?ﬂgﬁffgn{herqéaznqtﬂ%at&t1yeﬁ%gﬁ%ﬁgggp secorlldaﬂry

structure that characterizes t _ nce
art - r ecogni zedeqyerogp Ept dxampls.cingtecta mpltiphriamiee aqxdastgostsmtrans(mefeﬁblyar e descri bed

in Proteins, %Bﬁs'éﬁ@t‘r'\reeﬁnwxd'\@%ﬁggllo@ nfa P'bgg'lagéuﬁi%e ng{uglg'ht Ol,?rgfl% St \[j\(l; ¢ Elr 620

Freeman and Conpany, New York nt roducti on
(C. Branden a&ffiyerre (refszably imths porticg pf thﬂuolmﬂbtld@msrdg thd\mMamsr)lfonﬂng

(199): qong kol Rhuudl. A Mol fivd andhioll3 kil snolfi 6] ar e each

i ncorporated herein by reference. pepti de ana onmonly used in
t he phar mteufiiegntialy Chiﬁ’GEl&hFﬁW%ﬁalth&ewwsﬂﬁﬂmmntseqamnm(algogous to those

of the 1 epl akgignidh dhino BARSfoud PRy (ori@RARkL B, EOIRIC. et er med

"peptide mnetics' pepti dom net Res, 15:29
(1986); Veber szﬂﬁalcsr%ﬁanmg@hermfpemew S8 Hre thatechd-a&msthebaraﬁt J Med

Chem 30 1229.dl80) ot ehoSHE-L BSOS DRELR, B ot Shance, such

conmpounds are often devel oped wt
nodel i ng. Pepgicdeschpedn fccgetmétm@rres @drﬁﬂdtqyfaalﬁtycxﬁ!emmaghtbm Edhav.apeutical | y

20 Freeman and Company, New York (1984)); Introduction to Protein Structure (C.
Branden and J. Tooze, eds., Garland Publishing, New York, N.Y. (1991)); and
Thornton et at. Nature 354:105 (1991), which are each incorporated herein by
reference.

Non-peptide analogs are commonly used in the pharmaceutical

25 industry as drugs with properties analogous to those of the template peptide. These
types of non-peptide compound are termed "peptide mimetics" or "peptidomimetics".
Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and Freidinger TINS p.392 (1985);
and Evans et al. J. Med. Chem. 30:1229 (1987), which are incorporated herein by
reference. Such compounds are often developed with the aid of computerized

30 molecular modeling. Peptide mimetics that are structurally similar to therapeutically
useful peptides may be used to produce an equivalent therapeutic or prophylactic
effect. Generally, peptidomimetics are structurally similar to a paradigm polypeptide

(i.e., a polypeptide that has a desired biochemical property or pharmacological
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PCT/ US01/ 5?’ @%Ql%éé activity), such g ? a human anti body, POV one or
nore peptide |linkages optionally replaced by a |inkage selected fromthe
group consi st laa@v@b suctr delaANRam amrbo@"&fth’a (e ide'l cis and
trans), -- é‘t -, and - C‘I’—?Zosn&o “By* e ﬁk%?s v%%alﬁnom in
the art. Systéﬁ%{?‘ieeb%ﬁb {38¢ "Lﬁlqcifﬁ f‘i?f" ‘B?\é’obﬁ Cmﬁ@ga?rﬁ‘l rfai%cldlé{&-f- -a
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addi ti on, corPé/t“?%leelbbpMnd@ﬁle@mﬁyﬂtmaﬁg S%bsnmnmfmsosmqmemm or a

subst anti al y 4ideBtd Gfbensi QRBERSUS el be, gener at ed- by
met hods known a| n the arens &; tg%glg@aﬁggﬂgi thgsaﬁé\r}ypr%¥§cﬁ)eﬁf "%s1: 387
(1992), incor ﬁ’dﬂcaf’@dlb‘ﬁ@ﬁem%’ ahsp heelﬁ@irtegcr@yate e Stable pormidpd. dn adﬂjucﬂxddl ng

i nternal cyst @bfGahEShAHES g,gmg.l sul fide

bri dges which cyclall ze‘5 he Beptl eg%cgnsehlge,gggqgg,lc {)J{Hgﬁmﬁ gyée?ncfafr aneric

mol ecul e, | n &°WEISYP gapgpee ﬁ@emwmngquaiggbmuhm knevar m thedrr Riar | S
conposed of twc@e&a&uml RABBIeHhM 61:98 t; r having
one Ilghﬁ bout k Da anc? 6ne " hea(%{/m Eg%m?d}ﬁ%nﬁf%gé&% kDa). The
arni no-tettin ‘?r eﬁ"éfPFElF by a '“@&Ewab%iewelfﬁtﬂumsabé@ offermiimghineam@eriuan of about
100 to I 10 ormsmaebﬁdgewmapeﬁﬁzeqma@{laéy responsible for antigen

recogni tion. The carboxy-terninal lg? tion of each chain defines a constant
region primarily resporfsi'Bpmsutogiobulit’des siratherivandlesnle. Buaaahilght chains are
classified ascdufrirdMimindgldbliin, Cha 3 assified as p, A
y, a, or c, and dr%l ne thge 20" an t%eﬁﬁ%%gfs?@bﬂ&ox#eﬁmalwﬁ 119G 1gA and
| gE, respecti 9lyReptidy thams quhg*'itr h&‘ﬂ@lg ongctight” @bait 3§ kDé)vad wae Thablye and
constant r£gi ek @bt FRVORG2)OX hdamido-tdRel t [, _nDre amno
acids, with the, Deavy chal na)al soarlnng | 'ud H?Sﬁbn%pﬁ?g&&hh%ﬁmg d° jout 10 nore
am no aci ds. lg&rrnntpbout HNHa A praere RRHAG BOHOIjmaTy re?pc(nﬁialglfqr W, ed.,

2nd ed. Raveﬁhtigéreﬁ:SognNo?( Tl(elcgﬁy%)(} te@x‘nﬂﬁﬂfof’tﬂfn%tf@gh R¥aif &J {: nstI . its

entirety for al] 25 purposes). vari abl e regions o ght / heavy
chain pair foF%OPHQméWﬂ’lr%BW‘blecfPh%ffeﬁ@f ﬁint:l@nsbbmam hgttt cbmns an¢ aaﬁsxﬁed
| mmunogl obul | e igh aahlnglmvmm are J4IBHACG!,0RY) i,n, chal 0B bl ?'FtR) the

same gene structure of relatively conserve “f raﬁeWork
j oi ned byiO[ hr @I@lbpﬂpﬁéfq&mﬁpa{g% Ig%dg@,ﬂgA and IgE, respectively. Within light and

heavy chains, the variable and constant regions are joined by a "J" region of about 12
or more amino acids, with the heavy chain also including a "D" reéion of about 10
more amino acids. See generally, Fundamental Immunology Ch. 7 (Paul, W., ed., 2nd
ed. Raven Press, N.Y. (1989)) (incorporated by reference in its entirety for all

25 purposes). The variable regions of each light/heavy chain pair form the antibody
binding site such that an intact immunoglobulin has two binding sites.

Immunoglobulin chains exhibit the same general structure of

relatively conserved framework regions (FR) joined by three hypervariable regions,
also called complementarity determining regions or CDRs. The CDRs from the two

30  chains of each pair are aligned by the framework regions, enabling binding to a
specific epitope. From N-terminus to C-terminus, both light and heavy chains
comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The

assignment of amino acids to each domain is in accordance with the definitions of
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and conpl ementar PHIRRSTRAY bF@&dB?Fd(bEBRPmPWa@M S‘-‘Chiﬁfiqqg@fél)’c hai n

ant i bodi es (sdﬁvmatﬁhrmmldil aéuvhéeqﬁhr@&tanlﬂocﬂéﬁbeQEaﬁbnﬁ&lﬂg iRepti des that
contain at | east i mmunogl obulin t is sufficient to

}1):! i ? F r%t( Plganenigsity, detegmin
f ci fllgdléﬁtl gfeﬁ G FRYTAY HEP e, o gorbeam j8g FmiR@gei n, an
;ﬁ?l g{)dflp?hat regon @€DR) fragmérns, aﬁlgle&hzgn antBodids (3cFv3-chinedic antibodids, 3, 4. 9. 2,

derived fromthe hybridoma of t he
garlnz,\ ﬁa?rgq Eo:d laéo)?cges aln%p © etp“gﬁgb{a 50”1"2“ itsif'aét RAPd aFF’B‘Hﬂ‘WBg‘FIH’dhﬁISZ 12. L
15 An Fab fragnﬁ'menntg cmfmpmfaslmngenfbﬁrﬁlgm&mhecp@nﬁép‘sfﬂb ng of the VL, VH CL

and CH | domains; a F( ment i val ent fragnent conprising two
Fab fragnents Iinked §§S %gddlilesrﬂﬁgfal 8%“"85#’@‘6% e"feHé”'ﬁ’ﬁéez t2bi2dd:2 a Fd

fragment consi2sids, 69.2, 4.he3 afid &amj 1CGirll anieDAR ithaS is d@ﬁve@froﬂrﬂﬁ&lﬁ%ﬁhorﬁ%‘ﬁ' sts® of

the VL and VH of. a gl e of an anti body: and a dAb fragnent
(V\Zrd et al. }%a%ﬁ 4f°5 i}f t'fﬁgy%h?%‘s gieerl Sfom Rypridomad. Polrmi n. A

si ngl e- ch&} n anti bOdy (Ae'cﬁb)fragmetﬁﬁk @AféroRsleht flapm¥iiceddisanMr ugnd Wh I egi ons

dt or n | ecul es vi synt hetic |inKer 't hat
gazbrglsr et he%CILo Ir{Pma’gg }ng )ggf‘%neﬁpéla@fvﬁ%&hféﬁgﬁ‘e("l?:wmn%@g o Fab Scij ence

242: 423- 426, ﬁ@@ﬁemdlked-msatmmlftdeb@ldge azﬂreoﬁngel}@gtidm aﬁ@%dgrneﬁ?éon51H§Af
bi specific antibodies in

i o' VR and U o AP S b arpe il Visdpmanmetana n. bur
using a | i nkesinglhatm ofantantibogiroint a tab &rhirmet {(WhrdREAI! NagrdRl WE£844d he
20 1989) consists of a VH domain.

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

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

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

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



two domai ns on the sane chain, thereby forcing the domains to pair vvith
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For instange, Far ikt A naluy nti cal

bi ndi ng sites,, a si ngI en t:h%?ﬁﬁg{]ﬂﬁ%wng@b% érjlgarlr%ér;}t Bl\%né}gﬁfﬂ ’ndi ng
site, while aSMmBiEspue ptibedy osFab fragmenhieasionmbindingsite; Whidya Taissecifid odi f f er ent

bi ndi ng si tes hiffen dn§]@|aﬁﬁb‘3@y R O @ff¥ren Jﬁncﬁl%ps?tgst' body that (1) is not

associated with natural %; associ at e onents, including other
natural | y-associ at ed ad#i” EF@ fed gntiboRtis aﬂl@ltlh@d)'dhﬁpéhys not agspcidtedswitiat i ve st ate,
(2) is free Ofxat%h'yeﬁss&ﬁﬁ&ﬁ‘doﬂﬁoﬁégnhélm d%@tﬂﬁ' n%?x%ﬁlk%?socxgéa antf[b§d193(91régssed by a

cell froma different species, or es no | es of
i sol ated Shti b‘iﬁﬂ?‘%aé‘yHHEI"&H‘é“’aﬁ‘a‘ﬁd@] 15 erlFOﬁ qtheg Rroteirsdiom the sanfesspedinse(d) af finity

purified using ekﬁsskcﬁa}‘ asceﬁ'ﬁ'o'mszpdlﬁ'&%q sﬁége’s Qﬁ‘@b do@srl]o@ cbr ih {iudeR antibody that

has been synthesi zed bri doma or ine invitro, and a
human ant i - | GEXamRlesf &H\ZICB%SPOGF&‘P%QF @raBmIQthaW@gémhet hspbese affifite t er m

" human ant i bogiiel aahy ST bn ARkLPRRLES, 'aiﬂéﬁu-hft"% AiiBod)that ARbEen/ 2" | abl e
and const ant gns, derived from human I nmuno u equences. In a
preferred enb%ﬁ‘ﬁﬁ?ﬁd by g hybrigoma g othercplh inein iy, é@rﬁs‘tuam antplahi-Bs are deri ved
from hunsn imibsanaeabid from &R8HENARSSuE@ ful |y human antibody). These

anti bodies may 20 be gre ared 1n a variety of vvaX as descri bed bel ow. A
hurmani zed anti body is }Emaﬁt‘heﬁf'll@l@ﬁ allasgibgdiesrthay bave ondrommain

speci es, in wbehagadid @t BordEnite xarﬁld@n%édemH‘MaﬁngEY}&gg'ﬁ)bﬁﬂﬁse Qerﬁ el

of the heavy, and Il%ht chai ns have been nutate to a Sor abr ogat e
an i mune r eQpdRdersdembadimeat, alNfﬁ‘@rvﬁ’a@hlwwdwon%anhdnmmsmeamd foody may be

pr oduced by f hifpriafl @mmunoglobulin sequences (a fully human antibody). These antibodies may

20 be prepared in a variety of ways, as described below.

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

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

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

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

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

CDRs from more than one human anti-IGF-IR antibodies are mixed and matched in a
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nore preferabl educt i on

80 eve preferably 85% The binding r
may be rreasuré%lf ﬁﬁ/@ﬁf’%%fﬁémgﬁm EYsnGRfEe Pféé’aBWd‘p%aPSFV@ktnbte inthe art,
for exanple, pefembasgsoRdTHebimihgirtiudidn @ fm%dréd ay. An
exanpl e of nea url%lé e re(l:Iuctglrorlr1 i r? b?}ﬁddel n @}%eﬂs%ﬁ@%e&%@
presented bel SWHA ﬂ}‘ff e o fonpxample,;as measwy alhl"l'bddisﬂcometawcantl body t hat

acti vat eslsl GFbinnpyssat. Ad @c@ﬁxble@bﬁ%sm%%fﬁré"ﬂ@ﬁbn@gﬂﬁ%cﬁr%cﬁf I@ﬁll ol #]%\sue or

or gani sm expre55| In a_ preferred enbodi e an ody
activates | GF°PR %{gﬁqt{%“ﬁ/m@ leNeast 40% nbre 20 preferably 60% even

nore preferably 80% Omnémnatﬁﬁm;uaﬂﬁﬁea@mtmo@ﬁﬁ{gtaétn,a@sf@’ﬁ{b)p eferred
I s added in the presence of IG--1 or

nbodi t, t bod
IeGFOI II rrelnn an%?sh 2 5'03 S%é%gﬁéntﬁgﬁéhé'ﬁﬁ“e OF PFganisE} $xprosynHiGH e Imet i vat i ng

anti body is preferred embodlment, the antibody activates IGF-IR activity by at least 40%, more

20  preferably 60%, even more preferably 80%, or even more preferably 85%. In a more
preferred embodiment, the activating antibody is added in the presence of IGF-1 or
IGF-I1. In another preferred embodiment, the activity of the activating antibody is
measured by determining the amount of tyrosine autophosphorylation of IGF-IR.

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

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

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

that fold into a known three-dimensiona) structure are known. Bowie et al. Science
253:164 (1991).
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For further JBOERSHE PHH8:-27dee Jonsson U, et al. (1993) Ann. Biol. din.
51:19-26; Jonsson, U, m;te.atF;e%glx%%rslm)me%gﬂtt@g&maqwd%éoc%@n Srad JOQ{‘SZF“
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(199 1) Ar?al a““g?%cfﬁ’é?ﬁhei’@@%!@@ IgGCOmpEE. term "Kff" refers to the off rate
constant for dissoci at TRe "l refdkiodfd diRoGich OMBAnD§r ANk c'BBEy/ anti gen
conpl ex. The tghr’q "Kd" refers to the dissociation constan a particul ar
ant i body- ant i §& YEANRgERRETBEIONThe t er m " epi t ope” i ncl udes any protein

determ nant capabl e ofThcaaﬁﬁ'leﬁn@e'bgnaquggmt Srofef de{eﬂmﬁ%ﬁ%;%@}él Jfn or T-cell
receptor. Epi tﬁ‘géc% ter m nants 15 usually consi st em cal | y active

surface group¥ RE'P &R ¢aunaglebylingy Taqﬁlmemeq dEpitopic detgrninagtsde chai ns and
usual | y have spaiyicbhsist bﬁﬁhﬁﬁlcﬁlﬂmﬂ&! Qfade g%u'bh'lg; Wtﬁélecu@ggﬂc@i% g&@t ics, as

wel | as speC|f|dc charge characteristics.” An anti body 1s sal
speci fical ly 35145 r sy Side chains app usvalinavesresife hace dimensiomeltstmetuias - 51 VM

preferably : Ehi@@eristdd mltms}secmcetegambécmésuw AMncBBafS sdlgd herein, the
twenty conventlmfncalllyblga no aci ds and

spe an antigen when the dissociation constant is <1 uM, preferably <100
nM and most preferably <10 nM,
20 As used herein, the twenty conventional amino acids and their

abbreviations follow conventional usage. See Immunology - A Synthesis (2nd
Edition, E.S. Golub and D.R. Gren, Eds., Sinauer Associates, Sunderland, Mass.
(1991)), which is incorporated herein by reference. Stereoisomers (e.g., D-amino
acids) of the twenty conventional amino acids, unnatural amino acids such as a-, a-

25 disubstituted amino acids, N-alkyl amino acids, lactic acid, and other unconventional
amino acids may also be suitable components for polypeptides of the present
invention. Examples of unconventional amino acids include: 4-hydroxyproline, y-
carboxyglutamate, €-N,N,N-trimethyllysine, e-N-acetyllysine, inhosphoserine, N-
acetylserine, N-formylmethionine, 3-methylhistidine, 5-hydroxylysine, s-N- .

30 methylarginine, and other similar amino acids and imino acids (e.g., 4-
hydroxyproline). In the polypeptide notation used herein, the lefthand direction is the

amino terminal direction and the righthand direction is the carboxy-terminal direction,

in accordance with standard usage and conventjon.



abbrevi ations follow conventi onal usage. See |nmunol ogy -,4 Synthesis (2nd
Edition, ES. Golub and DDR Gen, Eds., Sinauer Associates, Sunderl and,
Mass. (1991)), which is incorporated herein byrefcrencezo%y%rmsomars
(e.g., Damno acids) of the twenty conventional am no acCids, unnatural
am no aci d¥OH%s a-, a 25 disubst iuted anino acids, PRFAFRGIAN no
acids, lactic acid, and other unconventional amno acids nay al so be

sui tabl e conponents forTlgqgr}{p?}gfah%%%g&%#éPegg{%sgﬁqrg%gmi nvention. Exanples of

unconventional am no acids In megns acPaPYBtfiéygl ut amat e,
e-N, N, N-t ri metfRgn ofywrlnetidesofantzastt yiD bysss indengl, cigthosRQSedtidaEr N

acetyl seri ne, et hioni - net hyl hi stidi pe, 5-hydroxylysine, s-N
30 net hyl ar gi n%l{eﬁmgér?gagst g?rn)gln.%ld Ifoghp%gﬁit prﬁf':f’g%“cgﬂ‘éfiei ArREmasicldes e. g., 4

hydr oxypro | i ridngle angdquibée sprade éqmins dEDNat at i on used herein, the |efthand
direction ks the amn T irection,gnd t ri ghthand direction.is
t he carboxy-term nal 'dﬁh%g{rﬁo%?fatelgROI%%CECPHﬁ%@é“Wpﬁﬂe'é‘tsﬁﬂﬁa"raﬂ aysage and
convention. 2@oNUGIRUE: oN\AEn@dit,REBG0 6r BathetiiSH g bdrkdBe cdnbiddien tHRfdt

"pol ynucl eot i 4gi.p red. to. herein ans a. polyneric form of

nucl eot i des of at %?gg{s?{e%ﬁlés %‘éénetgei"ﬁo Tt%dr%‘t?ﬂ’,udé? dﬁe?1¥Fi“Bb4f%I3§GtW1@é§ or
deoxynucl eot i @espationeofmpdiyhicabtifiommhidh thd tidvedied poPRAuQEotALCE BRLE fe. The term
i ncludes singl - . nded forms of DNA. 5 The term"isol ated

pol ynucl eot | de"tﬁrael’g@&ggg&%elflelﬁ%ﬁﬁg %Iquyqlgglg dg whigh 1115 pet) lisked te én raturgenoni c,
cDNA, or $ynt KBidpes nerdeginin oaturs esparcafblirpatsequandener eof ,  whi ch by virtue of
its origin the "isol at Y, ti.de" (1) is not associated with all or
a portion of a pol ynucﬁg%?%e&%éﬁh\%ﬁcf’%% fﬁém?ditgg‘l’r&f’é'&mﬁa RaiRYeot i de” is
found in nat BfETIng.Znd modifieé neditogiddsilinkeldogethen bpadiptBiEd@@ihgandch it i's

not |inked topialadcHs es nat. occur . jn nature as part of a

| ar ger sequenI(;el.la!I]"ﬁ&eC trg?%naiggﬂn?cé%ﬁé%ﬁegﬁsd lg?rg‘Flé?tfdéﬂarf’é PRlyRuslsetidenc| udes
natural ly oc#4pet B?ﬁ’g{a“ammﬂigfailmtthmfdb@bdséscteie»&ér,nk@ckrgbgget her by naturally
occurringys angliddRRieofidds Yfealy! rring. ol i gonucl eotide |inkages,

d i gonucl eot i d:agg are a pc?lalgrt\%?:q)gag%lﬁ:laengtgﬁﬂi&f’s‘@&ﬁ%?bd}’F7y 18dfpti-4é.ng a length
of 200 bases bl 1§ dfear 20 pr4fFhasesiin length Oligapocientideir 6kaslAdR 1l Qrahdd60 bases in

| ength and nogg shafes : 4 15 16, 17, 18, 19, or 20 to 40
bases in Iengt%. &_ig%%gﬁﬁé%tg?%égc}%% élésur%ﬂé’ﬂ]d?“tg? figndedss g deroselinthe g, f or

probes; al t hoWgRUSIngs A gencanitard<ligomycdotided 0 e envahtIcARGEEb eiieGendhOf USE i N
the construcdripReRt ofeddfl& AL ant. O igonucl eotides of the invention can
be either, sense '

20 The term "naturally occurring nucleotides" referred to herein includes

deoxyribonucleotides and ribonucleotides. The term "modified nucleotides" referred
to herein includes nucleotides with modified or substituted sugar groups and the like.
The term "oligonucleotide linkages" referred to herein includes oligonucleotides
linkages such as phosphorothioate, phosphorodithioate, phosphoroselenoate,
25 phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate, phosphoroamidate,
and the like. See e.g., LaPlanche et al. Nucl. Acids Res. 14:9081 (1986); Stec et al. J.
Am. Chem. Soc. 106:6077 (1984); Stein et al. Nucl. Acids Res. 16:3209 (1988); Zon et
al. Anti-Cancer Drug Design 6:539 (1991); Zon et al. Oligonucleotides and
Analogues: A Practical Approach, pp. 87-108 (F. Eckstein, Ed., Oxford University
30 Press, Oxford England (1991)); Stec et al. U.S. Patent No. 5,151,510; Uhimann and
Peyman Chemical Reviews 90:543 (1990), the disclosures of which are hereby

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




ntisense oligonucleotides. 20 The term "naturally occurring
glrjc?eoti des" ref grred to herein includes deoxyrl bonucl eot i des and
ri bonucl eotides. The term "nodi fied nucl eoti des” referred in
i ncl udes nucl cotides with nodified or substituted sugar rou eﬁand t he
like. The WQPHABYFi gonucl eotide |inkages" referred to hEEYWIPHE udes
ol i gonucl eoti des |inkages such as pHBsphorot hi oat e, phosphor odi t hi oat e,
phosphor osel enoate, 25 prémeﬁ@(QBSﬁh@ﬂeétuxﬁcluc@rﬁgﬁ@k%&?%ﬂ'c&ﬁt h:_og]te e et
phoshor ani | adat e, phosphor oam dat e aPl anche ,
al . Nucl. Aci dseapgases thyf-atrpgntiguonsgiih thesgeng obinteagst and exvxmsm@hamol Soc 106: 607
(1984); Stein elquakes tmﬂcﬁ!:t in AEASQ)? at% tarr’l:gto?’%gﬁol(tiiL 2%@ of if@RsClr &e t%‘gt q
Anti - Cancer Drug Design 6:539 " gonucl e S an
Anal ogues: A PreéE‘tefstoélcomﬁﬁrSweWe ag;ptseda‘wque(rﬂo pEkykts:ﬂeendn seEn:bncesO(f ord

St ec Pat ent No.
5151, 2107 “Unl ek s el el AAT@Rr R b proifiedtso Thptsayiers e
di scl osures of Whish ey anedistied: e&ao}breﬁmmt)pmlaemnd:cymr:leﬂezprprupeate An

t if AUG 20
V0 021053506 P Case) BN S5 FrRin, pho b b bR stpoaRE S LR e Dot n
expressi on conEfP@FS’"Ss%aﬁéﬁefé@sFMGtﬂganéinmdbm)gamusxgmli, Iseqtubl&egteme of I nE er est
Cont 1ol the germntE EApARTIURRGESeatite Bl ISR Beifioty Dhuance”  as
Eggélr (r)Ier ei ﬁ ?e’f“&"% CANEenB SpaHsatSGEdudRCes dqmnhws potavhstatilitaraad mbeessar yht 0
ef oot e CxRisaal afuabdl i B9RRSIMEIR Lt e SEBHTRGER L V1 N Lhey are

0
: Irugf1 .t SS i OExpr ggrseﬁ?r‘;eggff ﬁ%fgrsrdemwpeqn thrbosterisanismrin Breknmtcses;ch edrftioti ent” RNA
processing si ga eﬁcéﬂ&ﬂr@? intRidk ﬂoﬂlgtef"%o%%ay 9 é’Ll%t andranidc nag P Seguences
BRI 5t

that stabilize cytoplasmc sequences enhanc i on
efficiency (i t@“‘""‘i‘@“ﬁﬂﬁﬁ@»é@%éﬂ@‘ﬂ% g@@q&lla!mel)s:ormﬁcwqmnm ichalt e?hagce
tein stabil at__enhance pr,otei

gegr eti oanhgr&nrg%t?Jrr@gm YAs gn con lﬁaqmng%g%gnggeséW fcf“etFogs‘H‘@B?E ithg upon the
host or gani sm‘mF'Hie‘E)FOdR‘éP%%tésmmmehald:mmbnts whaye prescace igenental oy i ncl ude
romoter, rib tion ter m nati on sequence;
Pn eukar yot es%ggﬁieopgh@gﬂf)wsx EI(%iocr?ﬁlrgg Er%gﬂgg&ndggsalcﬂ%‘f’ i‘@ Pr o'r'mt ers and

transcri pti on PIEFeF ﬁé@Y%‘r‘%Q‘e’q’LfefmZ‘emPh’Headbeereméhmrand fmlsxosgartnences is
intended to iReuedt@s. at a mninum all conponents whose presence is

essenti al 26 or

The term "vector", as used herein, is intended to refer to a nucleic acid
molecule capable of transporting another nucleic acid to which it has been linked. One
type of vector is a "plasmid", which refers to a circular double stranded DNA loop
into which additional DNA segments may be ligated. Another type of vector is a viral
vector, wherein additional DNA segments may be ligated into the viral genome.

25 Certain vectors are capable of autonomous replication in a host cell into which they
are introduced (e.g., bacterial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.8., non-episomal mammalian vectors)
can be integrated into the genome of a host cell upon introduction into the host cell,
and thereby are replicated along with the host genome. Moreover, certain vectors are

30  capable of directing the expression of genes to which they are operatively linked.

Such vectors are referred to herein as "recombinant expression vectors" (or simply,

"expression vectors"). In general, expression vectors of utility in recombinant DNA

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



expressi on and processing, and can al so i nclude additional conponents whose
presence i s advantageous, for exanple, | eader sequences and fusion partner
sequences. 20 The ten-n "vector”, as used herein, is intggdres 2eerefer to a
nucl ei ¢ acyio 8 #g{ul e capabl e of transporting another nucleic acid to
which it hag e i nked. One type ﬁé vector is a "pl astRT¥SOV§RISch refers
to a circular double stranded DNA | o into which additional DNA segnents
may be |igat edandA0@idi®hay ¥PRePine¥@iak ector, wherein

addi ti onal segment s %nay be ] gatée%ébl?%ﬁe %ﬂngn"\‘}l'srt f M3, emmonly sseder t ai n
vectors are capPdB év‘?ﬁprdiﬁ“@h@n'b@lwﬁféphmatend:d té incladdush oied hrmisro Whi ch
they are mtr&@u@g&,‘(@mg PACHET t@lord/@Gt QL s havi a bacterial origin of
replication and epi sonal TRl ll|edan \%c P SY. lcﬁoﬂg%g?}'é’sf‘ﬁﬁ%m(sés

non- epi sonal n”éiﬁ‘?Pé’F’PS&ﬁaWb@FQﬂ*asyoclwmfg@s} wh&glsa-t/eehumateat ﬁxhke.og@norre of a
host cell @pon introductiedbim MiBmb 8! are replicated
al ong with the host genone. rceglv@rgmmgér !?E(or%Ellyogosg %Fﬁl SE‘hpabl e of
directing the h&%&3h éss‘ﬁ‘i%qﬁ"déﬁfe&ét‘?easceﬂmtmhch atrdvembiaure exressivhivi@dnhat | nked.

Such vectors ajeen h@bRILEEH shdll nbi nant. expression vectors" (or
simply, 1lexpression vectors" lﬁllldg-stgéd thgts q"t?)'?f:fraée 'EFB&)Fd\}%Eﬁf?SPg‘ WY utility
i n reconbi nant'® Mamf‘ééf‘rfﬁﬁ’mﬂke@ Bt oo tb¢ pxegenyrmfsdm afcﬂr BeedusPteasigi ds. I n the

present speci fm&jﬁtclaﬁm,, basind, 006 2/ 053596 PCTI USO /51113
19 and "v? tor" may be uge i nt g?%ﬁﬁn an nons‘mt[ﬁé' lbﬁ’&%‘r‘ﬁ“ﬁ“% t he nost
conmonl y used c“‘f’Eﬂ“ﬁ\eB‘f‘l ipfieness.. suehonteseay mab'lnet. info@rHeiidentita d thé gheled to

el ude. such QN6 &4 e SHARIRSLO0 HORLALSUGH a5 Viral vectors
(e.g., replication defective ret rOviT seo\sf%ta e#B%f'%Esaégseﬁr}i‘arem

adeno- associ at ed vi r useld Eerpisedastiveby hybridigel] refetredito ereircib o8 5. de&cfﬂﬂ? term

"reconbi nant kmbdpeciftally blmar used her s
dpe fn@ P&RRle¥tid egcb'?lgorﬁﬁiel) n%:s ,ﬁagggggﬁsggegqo ‘ﬁ‘ vect or has

intended to refer to a.cell into reco

been i ntroduc8%°" F’Pccé’f\@d!’ﬂn%tlﬁﬂﬂbﬁ%‘twbndm tosmdh:ctaadmiaxﬂﬁ éndent ended to

refer notisonl fiybridizafidheand ¥adh &Hﬁxﬁ&ns?ﬁh’?hﬁxﬁﬁuz%% to Lhe eny of such a
f&ﬁjﬁ g"é}?er ations

cel | . Because ?}&f{lt ain nodifications nmay occEPrrem ‘Anuak
due to eit her PHEP&IY rt?ﬁsps?lﬁquamnmmh athngenty"uen'ﬁfgmy stitgbntpr ogeny may

not, in fact, cdagi bﬁlﬁdahlbead are still _included
Wi t hin the scf) emof t he tgcri Ergoa"cr"ggetsggé g’%?ﬁmgﬁc?{'gf“é’f‘ﬁas kpAwn jndhen

sel ectivel y HiHidicyssed W%r%@a@elelwéf’legmstmn@" bﬂ"}ﬁl@ﬂy&ﬁﬁ.@é@w and

specifical |y @ngitionsi9h ytieihed SQhduESThg 2 Yo eot fragment s t her eof
in accorztaancehvvl th the invention selcye é{]lq'dc W!f‘) 3‘? f?gﬁ‘lleel c acid
strands uid erw erein one polynucleotide may be afﬁxed toasohd surface such as a membrane, in

a hybridization buffer of 6X SSPE or SSC, 50% formamide, 5X Denhardt's reagent,
0.5% SDS, 100 pg/ml denatured, fragmented salmon sperm DNA at a hybrldlzatlon
temperature of 42°C for 12-16 hours, followed by twice washing at 55°C using a

wash buffer of 1X SSC, 0.5% SDS. See also Sambrook et al., supra, pp. 9.50-9.55.

25 The term "percent sequence identity” in the context of nucleic acid
sequences refers to the residues in two sequences which are the same when aligned
for maximum correspondence. The length of sequence identity comparison may be
over a stretch of at least about nine nucleotides, usually at least about 18 nucleotides,
more usually at least about 24 nucleotides, typically at least about 28 nucleotides,

30

more typically at least about 32 nucleotides, and preferably at least about 36 48 or
more nucleotides. There are a number of different algorithms known in the art which
can be used to measure nucleotide sequence identity. For instance, polynucieotide

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



15 hybridi zati on and wash conditions that m nim ze appreciabl e anounts of

detectable binding to nonspecific nucleic acids. "H gh stringency" or
"highly stringent" conditions can be used to achi eve seR@cAlig Q006
hybrldlzatlon conditions as known in the art and discugssed herein.

exanpl e of WORVHRPSt ri ngency" or "higlly stringent" conﬂéwp%ﬁguFE a nethod

of incubating a pol ynucl eotide wth another pol ynucl eotide, 20 wherein one

pol ynucl eot i d&VimyISIbEae’kﬁﬁei\X@ﬂoﬁ m@,G%ﬁéticﬁlC§ }Jté}(@o @SMadifRbrane, in a
% f or mam de, 5X Denhar dt's

hybri di zati on buf f er 6%5_16 iﬁ SSC 50
reagent, 0. 59 &985In1 S Th.ghigh inclydss. grgedhe ﬁ’?%ﬁg‘ﬁ%ﬁfﬁ%ﬁ‘\%ﬁldrﬁﬁ"fﬁer m DNA at a

hybri di zati on prdv&i@pﬂfgﬁhﬁﬁt?arﬂfpef’cgm@ed‘u@ﬁcel@éﬂﬂr@ ol??ﬂé orfs%klh@%@sgoml Wi ce
washi ng at 55'C using a wash buffer of |X SSC, oSDS See alaso Sanbr ook

et al., supra) e‘ﬁﬁer"be%W“ﬂsem‘ﬂﬁemﬁécqséﬁwwpém@dfEwcfa/ehﬁﬁeﬁii—ﬁént|ty" in
the contexd otmupb@alréanamrﬁodsm%mﬁ% I%fﬁ?gzdog)atpgﬁscr ERfefYRES 1N two

sequences which are the sane when alig X1 mum corr espondence. The
| ength of seqéb&weel Pefarel-258 @W?@@hh‘d@l Biel. 20 31-84 (9Brhakinof at | east

about nine NUgcePbiad@ sy redSRE). Wr@éss&tﬁ@r%se@ﬁ’e@“ﬁte ]tﬁfaaPH?Lxgﬁgt'eg?é"a nor €

usual Iy at | east about 24 nucl eotides, typical y east about 28
nucl eot i des, BHUFHAT8TOSAT Y Algoyitha arp wedt Fortiutancg pergent seayenicd edsntitynd

preferably at béwasmtnuaibiodtid 3uedtss Qh be H&érﬁnﬁvd%ﬁgirhé?ﬁwnmég@faa{ e a number
of different alg_ﬁrlthrrs known in the art which “can be used to neasure

nucl eot i d¥ sePRTERTES (At sigs/of Graa the NQEAM dactesdprthescprerg marex) segugnces -can

be conpar ed ushm@xtfﬁs%%ult‘f&n@nﬁfers% folvided inEG WAl Y, REERTR: %n'a rafed® AUG 2006
WO 02/ 053596 PCT/USO /51113 scon5| n Package Vérsion f : (? Geneti cs

Conput er G oupyY 'CEE%Fe Madi son, W sconsin. FASTA, which includes, e.g., the

prograns FASTA2 and FAﬁTéﬁsencdlBQ‘ﬁhdﬁ@a@& &eﬂﬂéﬁ%@&&oﬁﬁ&s&q{s%@!ﬁﬁlerﬁ&quence
identity of t&ﬁ%sgﬁgl ons Ofgftg T est gverlap between ery and search
n

sequences (Pe SR IR e g refegence o mygleis afl}!g%gcule[heanga)n Met hods

Mol . Bi 0L15132panidifar 2 Genc@ 30 be BRddrHcid to MRbBhS & 227-258
(1996); Pearsonréelé co&h Bi ol . 2?6 ;1 840(1998 %%@%ﬁ%ﬁ%orated by

ref er ence) Wﬁﬁagée@ﬁé‘iﬁfled def aul t paraneters for a

particul ar program or RltgOmbEEIR: Blcfogy 28 GresehRherk Eks%tﬂ?élEﬁns " ﬁE&\?nt sequence
identity bet ween naﬁ(el c, aci d sequences can be determn usi ng FASTA with

its default 1G9FAFH ‘9?'5"PE’5°%‘?%CT§FE’&“Bﬂtyéa%"aellcm sequekhomelogy’ for t he

scoring mat r|mﬁeroaﬁngaﬁ15ngntlﬁidbpmafnbn,ltﬁe§e LefARhil nRR NG Iiaftsy WiV ded 1N

GCG Ver si (an 1 reLn | corporated by reference.
2 respedt to nuc elc acid sequences only.

The term "substantial similarity” or "substantial sequence similarity,"
when referring to a nucleic acid or fragment thereof, indicates that, when optimally
aligned with appropriate nucleotide insertions or deletions with another nucleic acid
(or its complementary strand), there is nucleotide sequence identity in at least about

25  85%, preferably at least about 90%, and more preferably at least about 95%, 96%,
97%, 98% or 99% of the nucleotide bases, as measured by any well-known algorithm
of sequence identity, such as FASTA, BLAST or Gap, as discussed above.

As applied to polypeptides, the tarm "substantial identity" means that
two peptide sequences, when optimally aligned, such as by the programs GAP or

30  BESTFIT using default gap weights, share at least 75% or 80% sequence identity,
preferably at least 90% or 95% sequence identity, even more preferably at least 98%
or 99% sequence identity. Preferably, residue positions which are not identical differ

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



A reference to a nucleic acid sequence enconpasses its conpl enent unless
ot herwi se specified. Thus, a reference to a nucleic acid m)l ecul e having a
15 particul ar sequence shoul d be understood to enconpas %Gq@pl enent ary
strand, wth its conplenentary sequence. In the nol ecu ar art,
resear cher‘é’olj’%s?’ﬁ%e terms "percent sequence identity", PCI)’§5Q§§hll3sequence
similarity" and "percent sequence hofbl ogy" int erchangeabl y. In this
application, tdespwhi&! dFanfifdidid RN it hﬁstﬁ@t )r'TE} Fgmnoa id resng reSpect to
nucl eic. acid sequences only. The term "sub lf’ ral sl

"substanti al dBYNemsde i Regrpypy with simhlerchemical propegies ¢e.g, ahargt ef C aCI d or
fragnment ther qgﬁmp}gdggq@)atlgé dePtacoNRRY ‘g:paH l%%ckdysubsqltdt%g%v w t h appropriate
nucl eoti de insertions Tetlons Wltrh nuclerc aéf’d (or its
conpl ement ar y S4estaaRay, Ch?ﬂﬁérﬂtﬂ fP%CtlmkkP!@mrtlct@fsecpmmcle catewhért ywo or at | east
about 25 85% nd mor e or ef.erably at | east
about 95% 596&?{ @I@g}? Qéxgg%ﬂg“?dc%f@}f er?g &emg%cl{ rbg Btéseégbsuﬁ‘ﬁm?rc‘eé%ured by
any wel | - knovvri’ek’&Fftjé?qUFWmdeoﬁtygedﬂmc'ésmnImwmay,be sdmslnedarpwEﬂSMonBﬂAST or
Gap, as discu

"substanti al ?ﬁgﬂ‘:tcﬁ? %Yﬁ%éé&?\anﬁ?ﬁhh?ﬁbﬁtﬂm%% %(han elg%tgig adj\l’mgﬁm&ﬁl mal |y
al i gned, such “&8-kpywn ledhgse ofgkilhi IGAR. Gee, e30 Paﬁsﬂamthuets Mol. Bief.aa4: t gap

wei ghts, shar t 0 ref.erably at | east
90% or 95% seggg?llce@?‘gehrf??ﬂn%rgégtéarﬁ}ﬁ%ﬁ&%gf ermigﬁes OY%T Féa?gfm'é’g 5195r 999
sequence iWYenthatave Pﬁ%‘f*@rﬂémﬂ}i SlWIBSPMulecabmsmﬂnasmmludh|1§:thpaate sitatchdigent i cal

Coi 0 substi s oEpeRkalaning ARG haiihabink ) it B RSIREI RS 2T 10,
whi ch an ami néfriag png thrégmaﬂé) F@ldw@ﬁmmmSIéQicliaylsamarlagme andighvamsiaé;d) r esi due

having a si deashadidsideRh&he PRdnyWidnlhe S t}gm 9 s (e.g.,
charge or hydroprlmtl)l city). » I genér lkg conZerty asP %Sﬁ%{ﬁ d
substitution WSINF, aFgine, %Qilrlfter ﬁldIQSldfvan@malthSlﬂtmhme:reaystanmart| es of a
protein. {N CasMonECPRIi P cfservatiVPh uences differ from each
ot her by conservative SUbStftlﬁ%l%ﬂS rﬁmﬁ%e&eur%%g%c’% d’ﬁ%ﬁ&e F’Ef’entl ty or
degree of si nlePeRs-isgieysing, Iﬁ\‘fnléél]ilum-msmgvlm@sargmme,almmtvalufepgluﬂ‘ahetc-
conservative nghtheeafii aspd u.;— fution. Means for nmeking this adjustment
are well-known to those o In the art. See, e.g., Pearson, Methods
Mol . Biol. 24: 307- 31A(targgwfly, heonesryptivesplagameat isdnyehangfiaviegee. Exanpl es
of aroups of gHRevAE il the AN ol ARSI B ' GoriibTt 427 ChEM cal

properti es i nclude_1) al |4p hatic
Science 256 1443-45 (1992), herein incorporated by reference. A "moderately

conservative" replacement is any change having a nonnegative value in the PAM250
log-likelihood matrix.

Sequence similarity for polypeptides, which is also referred to as
sequence identity, is typically measured using sequence analysis software. Protein

25 analysis software matches similar sequences using measures of similarity assigned to
various substitutions, deletions and other modifications, including conservative amino
acid substitutions. For instance, GCG contains programs such as "Gap" and "Bestfit"
which can be used with default parameters to determine sequence homology or
sequence identity between closely related polypeptides, such as homologous .

30 polypeptides from different species of organisms or between a wild type protein and a
mutein thereof. See, e.g., GCG Version 6.1. Polypeptide sequences also can be
compared using FASTA using default or recommended parameters, a program in
GCG Version 6.1. FASTA (e.g., FASTA2 and FASTA3) provides alignments and



gl ycine, alanine, valine, |leucine and isol eucine; 2) aliphatic-hydroxyl
side chains: serine and threonine; 3) am de-containing side chains:
asparagi ne and glutamne; 4) aromatic side chains: phepgl slgaio6e,
tyrosi ne, and } gtophan 5) basic side chains: |ysine, hglnlne and
hi sti di ne; W24 %% sul fur-containing gjde chains are cysPETABILIN3 1 5

nmet hi oni ne. Preferred conservative aifino acids substitution groups ar e:

val i ne- | euci NRrdefie@ienideentiBTME i GHR JFBie tbﬂt%%r[&ﬁbetl%%l t?g | r&' ne,

al ani ne-val i ne, gl utanmate- aspartate, and asparag
Al ternativel y,Seﬁ'C'E:EFﬂ%@F‘?Pa(P W-‘é’“l(@ﬁp)aBWt(NOﬁ) ahm@ham@e&nalgonﬁ@a positive

val ue in the W%meé?ﬁé'a sl‘q%lsﬁclagfjﬂe (REAlS 1k aﬁllbgﬁbc%n!amfnegra gr%ém?rt%\beal 20

Sci ence 256: 1443-45 (1 herei n 1 ncorpora
"nmoderatel y cd}f%}“%?ﬁ fram d’ff@rﬂﬂh@fémns i§ the amypmér@rcgeanhBHAﬂ'g eapdmnylegat ive

value in the Wtbﬂsﬁguilhé@éf u :j} I‘sr ISee e?e%ftscrfmcfaet al nw XI él(b)t ypi éal ly

pol ypepti des, which |so re to as équence (Jey

measur ed usi ng‘oééd]%@ﬁﬁ@ alsshyist o)., é’@ﬂpmcaisRl@sdﬁéBw-4@E(lmalhy&irs sof t war e
mat ches si m | gfcopRfUi@NsesreidnleNd Measures of simlarity assigned to various
substitutions, deletions and other nodifications, including conservative
amino acid substitutiorhs. lenlgtbrofpﬂm%m@seq@ﬁ@smompaemfor pemgjegmmillsuch as

S 20 el M Ml BRI, O

sequence honol ogy or sequence | weéen
pol ypept i d&s, mURFsually 2 daeiabans dd residas, mxlcglb'eiptemelsoui B&Wmduefsfaﬂent speci es

of organi sns Qfeflgd %H:tﬁ’a %&935 YRRu&Y Qb tein thereof. See,
e.g., GCG Vergleon 6%1 ) l'ypepti eusequer?ggag&gxfggaodaglaénset%ma’(“ﬂﬁpar ed using

FASTA usi ng d&faygnoes fem Pé‘t’fﬁﬁrﬁ%ﬁ’d@q{ diferentretgenigns, & ipprefgrabinite comp@eG Ver si on 6.
1. FASTA (e. damidoASiAduands FASTA3) provides alignments and 2 8 AUG 2006 WO
02/ 053596 PCTIUSO /51113 22 percent sequence identity of the regions of
the best overlap bet wedl Utidersifs thy termg "label: aerc'lrbeledjuefeses intdtpamsarof ( 1990) ;

Pear son (2000 haotfdelolteile B 8 &ib6d), 3 SR érﬁﬂaﬁxﬂlenm% b@PgEQ%t!:crt'ag)&a sequence of

the invention tc%a dat abase containing a large nunp flences from
different org8f Prﬁgl’§‘°E”Iﬁ8’aﬂ@?ﬁf@ﬂ@r‘°1§h€e‘ﬁgl‘dmm051g;d$”fptt&ehmanmaiI y 5 blastp or

t bl astn, u3|n asd 3rp | t J. Mol.
Biol. 215 %&%o 198’?)%’31 %‘?Eiﬁaﬁq‘z?gt&t“ﬁé r&]E‘)i\éill“cfggﬁecs 25: 3389- 402

(1997); herei ﬁrepfaﬁ@é‘rcﬁbﬁaﬁ*ll‘@d flyprepaspiemarkerer emathoemgmty thit caobe/deeRietd de
sequences conppsRidafiod Eoth@ﬂXtthB. |10 another embodiment, the label or marker can

20 be therapeutic, e.g., a drug conjugate or toxin. Various methods of labeling
polypeptides and glycoproteins are known in the art and may be used. Examples of
labels for polypeptides include, but are not limited to, the following: radioisotopes or
radionuclides (e.g., 3I-I, MC, 1"’N, 3SS, 9°Y, 99’1'<:, "iin, '251, 13 lI), fluorescent labels
(e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels (e.g., horseradish .

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

30 bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine,
colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxﬁntrone,
mithramycin, actinomycin D, l-dehydrotcstosterone, glucocorticoids, procaine,

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



i i i |1y at | east about
enerally be at | east about 16 am no acid residues, _usua _
go r esi dﬁes, 10 nore usually at | east about 24 resi dueszasaﬁggzﬁlleg a'{/\hen
| east about 28 residues, a_nd_ preferably nore than about o different
searching ¢lptahgse containing sequences froma |arge ﬂ%@%l’ﬂé"’used
heain The terms I ohels or VI abalod rofers 1o neorperation of o ia
herein, the terns "l abel™ or "l abel e refe . (
anot her ol eculnsoma embﬁﬂimeﬁts,Mdlyarelagladh@@b}]?iﬂg&?grgﬁg g%rteopgghé%eg%g%&?d o
ble marker. .., Jdncorporation of ‘ar
gtez ggth?rent to %&%"8?&;2%%81}"&@“5%. bi otinyl rnieties that can :)e dﬁ(g(r:t g(rj by
oyt 6 ACti Vit o §hat  eanpeeeitlis S et O d HORRALERRL IR T
tic activi that can be detected
?nrsltz Kggs) . In aWB‘E“%%?pcgﬁ’B’GﬂiCH@ﬁ?‘{ndi-Hé"qlml magromeledate; ommtxtr:?):gniagef | abel i ng
DO ypopti s o o melel bl I8 e it a8l B B el i e
i an coproteins a _ ' ' b .
Bcanp b5 of - | A5ES Y oM brgpsed esmposucapsbof sengoteshin t &0 0, the
(o ow o+ adheisatenTas ien A PIEUPES Sy Bl sk Yol 355, 90
9Tc, 11 'In, 1251, , fluor . ' TC, ne,
Igan'fhani de phcf?beﬁbq’%)‘s‘,e"é?f?fﬂ'f’&t‘i’ EONVEBONal usage dn the Mmse)reawﬂlﬁrd %}52‘/1:222);; dase,
e Ker e, L O i oL eRary 8] SRR THNS SR 30 Tk ML T DB Coni 2ed by
. i r - -
Trggéihdg?ﬁt :%%‘%F?o;(?bl%z) ﬁ’egrgP’gGg?’?féini’iyrﬁ%Ean%hi r sequences, binding 5|..§ es
i B tor 1R I eni S magneti c
for secondary anti bodiBs terfiehminedfifdé Eﬁnpmwlﬁi@ﬁ@%@?ﬁfégﬁ%‘)ﬂ?‘

doliniym cheiates, toxins su er oxi n,

faxol 0381;] 82h3‘?%{’3?%8%?“°§$‘e‘?rﬁp&m?§1"®?mes mieyelopmers or nupms«_ntm,ofempliaaﬁ_, .
i tonycin, et Gpobinis, pdrRARAYS nifgnal @EIckBh Mion dAPLASIAS M, CO! Chi cin,
doxor ubi ci n, daunorubi ¢i n, di hydroxy anthracin dione, mtox antr ,
m t hranyci n, A8t9%o fymgs or ?ﬂ%ﬁ@ny tion oEmetastasis is ftquembargroeay o, | r
procai ne lsiehm&eé}jmac ageh@docai ne, propranolol, and puronycin and anal ogs o
honol ogs’ thereof. 2 1 HG 2W6 WO 02/ 053596 PCT/USO /51113 23 In sone
enbodi ment's, | abel s arglx SiefRRHER! B5ludsp human @Fiﬂﬁtemaﬁyal!bjewzeljeﬂg? gisnt 1(:30

tial StCric hindrance. The term "agen is u _ _
(rjgﬁgtcg apgagnnf@amwﬁmwm%odiﬁsxture of chenical conpounds, a biol ogical
macr onol ecul eanddcharpaterizati eredde 5 from bi ol ogical materials. The term

“pharmaceutical agent e dr .ijode}g al‘J,siﬁd hc?re't X r‘tgalferss"gcci)m'.f%i \Si?hem cal
conpound or cor‘rgosi tion capabl e or P AEEAaH YeYrPeef
20 t1

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

25 IR antibodies by introducing human immunoglobulin genes into a rodent so that the
rodent produces fully human antibodies. More preferred are fully human anti-human
IGF-IR antibodies. Fully human anti-IGF-IR antibodies are expected to minimize the
immunogenic and allergic responses ‘ntrinsic to mouse or mouse-derivatized
monoclonal antibodies (Mabs) and thus to increase the efficacy and safety of the

30 administered antibodies. The use of fully human antibodies can be expected to

provide a substantial advantage in the treatment of chronic and recurring human

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



t herapeutic effect when properly admnistered to a patient, Oher chem stry
ternms herein are used according to conventional usage in the art, as
exenplified by The MGawHi Il Dictionary of Chenmi cal T8 myJG(288 ker, S.,
Ed., G Hi San 10 Francisco (1985)), incorporated herein by

refer ence)aw%)'??(g%f’ggr m "anti neopl asticyagent” is used her &FHUEWSHter to
agents that have the functional property of inhibiting a devel opnent or

progr essi on ofadini&@@dnds I anbihefertbdiRitn:, Ha%fiﬁdeﬁ:w#g;%#de@ 4@t (cancerous)
| esi on, such as 1234¢ r&iggorra, . sarcomg, |yrnphoma, or [eukema. |nhibition
of netastasis % °fi¥§a § PQF bipdspRplEmERL. of 15 antineopl astic agents. The

term patient includes hhaprfaRd eM8iShE Ubirest S . ; t.L-| G- 1R
Ant i bodi es ang ggai gct eriggati oneThereo?’qﬁﬁﬁw@maggmdgg%&oﬁ 'lé'e"rtai n of
the probl ens &980ct ot eb?-ti4 H-2% 6glnk. i 1Ip @utithes prefemed pubabment theissi-IGF-Rat

vor 2l oo, anvsonEimpe AR TARSERSHNR Bl P RRIZF 8, L

derived sequences _can |lead t earance O es or can
lead to the geRBIRNYSH- B! Oalt: il hpiadleonans pomere GItRsi fromt theseandmtdckdody by a

patient. Thek®hLecss. 1h Indepee L 3 i nwenthon.orovi des humani zed
anti-1GF-1R an?i bodi es. In A ﬁ?gﬁ@k?&g@ﬁ“ﬁéﬁ?,mﬂ% AN IERRTEYE pr ovi des

fully human aR$3"Y figin comprising amamipe eiésequspcs seleced fromREQIING: &,8yimogl obul i n
genes 1nto a 1dosi 266 chba mérdeDRs M hesDLARMGER sldikdag human ant i bodi es.

More preferred are fully human anti - human odi es. Fully human

anti-| G- apt i bodi are,ex dto mnimze the imunogenic and .
allergic llraeRspg}ﬁ’%Se‘“ :Sﬁgﬁj?sﬁg{%”?%gﬁ&@é’b%“muse- derivati zed nonocl onal
anti bodi es (Mabs) and Thumtibadymrieas &, ae 10 fans fiehy of the 30

adm ni stered. i bodi es. .The use.of fully human anti bodi es Can be expected
to provide aﬁg%%}s? gﬁ? ipéelfe"éeg\‘?g’ﬁ?‘aﬂ&mi tHe T‘%@“iyr’é%‘t lgSrand it andgG brig@2,.and

recurring hunigh3 odlgCdasiegpe. Inia mosspréfarrddampalinieRt, 8 dnhAGE-BE antlyyb&lﬁ? may
Q /5711

require repe i-had 8 A 0 WO 02/ 053596 PCT/ USO 3 24
adni ni strat i ggﬁgaasgg%zggf‘%réc’r%heé% e(ﬁ'ie%rﬁ'ﬁ?‘fd"?ﬂ’é theapid GEJR aptibady dsthe an
anti-| GF-IPR  same cheopd sitelasdeastibedy 2.02.0¢. BaTR18AENT 1, 4 912 & Preferred

enbodi nent, t -l BBl R antibody is 2.12.1, 2.13.2, 2.14.3, 3.1.1,
4.9.2, 4.17. 3@2},%%%1111? FF.Z' In anot her preferred enbodi nent, the anti-1G-IR

5 anti body conprises aTheapist arciisabolse OMRAIGHIE aibodidh Ay BEAGkSEGHENCE
selected fr O™y any method known in the art. In general, the class and subclass of an antibody

may be determined using antibodies that are specific for a particular class and

20 subclass of antibody. Such antibodies are available commercially, The class and

subclass can be determined by ELISA, Western Blot as well as other techniques.

Alternatively, the class and subclass may be determined by sequencing all or a iaortion

of the constant domains of the heavy and/or light chains of the antibodies, comparing

their amino acid sequences to the known amino acid sequences of various class and

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

Species and Molecule Selectivity

In another aspect of the invention, the anti-IGF-IR antibody -

demonstrates both species and molecule selectivity. In one embodiment, the anti-

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

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

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



SEQ ID NO 2, 6, 10, 14, 18 or 22, or one or nore CDRs ftomthese am no
acid sequences. In another preferred embodi ment, the anti-IG-IR antibody
conprises a heavy chain conprising an am no aci d sequerq:@ g @ps ed from

SEQ I D NO 2, 16, 20 or 24 or one or nore ani no
aC|Qd sequeﬁ/z) °§B<3f% G ass and Subcl asgs of Anti -1 G- 1R Ant }S%?F&lzﬁﬁlﬁe ant i body
may be an 1gG an IgM an IgE, an IgA or an IgD nolecule. Ina preferred

embodi ment , thﬁncﬁmtaideWoilﬁnﬂﬂceb'gﬁcﬁﬁlﬁlch%s @ hatrfidskr, FbNE*n Rgzhl:ge%l sof 9A
subt ype. Ina referre odlrret the anti-1G--I1R antib IS

subci ass 1 g&." T’ﬂ’e‘é{ 8“1“!‘1’8’r°“5f“§¥ F’BEI“eé WaFiRBstectipydordhg antitlGF-IRR ant| body is

the 15 sane Claa&d&mﬁngubmbmelﬂ&oﬁmd heay. Porlstahce, gnelrgayzdetegmf]ré 3, 3.1.1,
4.9.2, 4.17.3 or The cl ass and subcl ass of

anti-1GF-1R aﬁPF%ﬁdF'&?‘vﬁﬁVS‘% d%f%PW?ﬁé?s BlISAngr Rkt vapRisBoth in the art.

In general 5 thsnboliarst, &Mn@-ﬂéfehﬂﬁlgth@fspe%fbsQﬂédtlbﬁ%dysmg@é(stebt?blgﬁt erm ned using
anti bodies that are specific for a particular ass and subcl ass of

anti body. Such anti bodi B&npg 55’\9%4‘1“5'51 the a1 antibedy Ihesedachdty fand

subcl ass can beFdriuei# HanRekt BY rifikd 2éter BB SL BV RY fo?ﬁsmlrkce ®r.ofher
techni ques. Alter atlv&ns, t he class and subcl ass may be determ ned by

sequenci ng al |Preger i the pelctiutyfiag antit GEdRantibodp fs marethae 496/ and/ or

| i ght chai ns afmek @ﬁat&%hrbmbeﬁﬁtm m@sﬁhﬁ&ceﬁt&}emar@%ﬁ‘ﬂo@%‘r#er?e%quences to
? vari ous class and 25 subcl asses of

he k mno.acid s ne

it nfmnc”,gmdﬁ i ﬁg’b“ﬁﬁ'a“‘d‘gf é?‘HCﬁfSWga"E‘h@Y&ass%mamb isqpp @priecdabistspedific  ant i bodi es.

Speci es and I\/tbhrﬂﬁiglt@arﬁ&itmbtowﬂc}thérlmagﬂtglﬁhﬁrOﬂ@ﬁﬁ?&eug-fn Jehlzecéli[}}e{@\ls?‘gloggtl '\f”h?y
ti-1G-1R antibo Q speci es and nol

?2 Ione embodi MY %Eép‘ rﬁogy%&s%@ Peng meshpdidyelidinpwm inthe a7t fetipwing

cynonol ogous  aie tedekiagsofitkdFspbdRication. @oprrﬂtfa@dfer&férﬁdmghﬁ‘iﬁéﬁrhe sérléab‘gg?y”t'l G|: G::RI RI i

anti body does not |nd ui_nea 0g. 0

anot heryprefer“re‘g%i (hﬁwégsgﬁg%ﬁt _é!taPR? Ibwyn@é@gemgr 2 8 AUG

2006 WD 02/ oaaaaﬁnaﬁa*{nusamzir&awauya&n Weslerh®lc2 New Wor | d nonkey species

such as a narnmpset. Followi ng the teachings of the specification, one may

det er m ne the@%l}?ﬁmﬁ% a0y G’ﬁ‘{.gy ?ﬁ‘!{*he anti-1 G- 1R antibody using

nmet hods wel | e ar ance, one nay determ ne species
sel ectivity using West én anotienaspedrallEe inkekritivh, the anRHGF-IRinfibgdies bad ke d
IGF-IR with high affinity. In one embodiment, the anti-IGF-IR antibody binds to

IGF-IR with a Ky of 1 x 10® M or less. In a more preferred embodiment, the antibody

20  bindsto IGF-IR withaKgor I x 10° M or less. In an even more preferred
embodiment, the antibody binds to IGF-IR with a Kgor5x 10" M or less. In
another preferred embodiment, the antibody binds to IGF-IR with a Kgor1x10"M
or less. In another preferred embodiment, the antibody binds to IGF-IR with
substantially the same K, as an antibody selected from 2.12.1, 2.13.2, 2.14.3, 3.1.1,

25 4.9.2,4.17.3 or 6.1.1. In another preferred embodiment, the antibody binds to IGF-IR
with substantially the same Ky as an antibody that comprises one or more CDRs from
an antibody selected from 2.12.1, 2.13.2, 2.14.3, 3.1 .1,49.2,4.17.3 0r6.1.1. Instill
another preferred embodiment, the antibody binds 1o IGF-IR with substantially the
same Ky as an antibody that comprises one of the amino acid sequences selected from

30 SEQID NOS: 2,4, 6, 8,10, 12, 14, 16, 18, 20, 22 or 24. In another preferred
embodiment, the antibody binds to IGF-IR with substantially the same Ky as an

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




S enbodi ment, one may deternmine the species selectivity using Western blot.
I n anot her embodinent, the anti-IG--IR antibody has a selectivity for
IG-1R that is at least 50 tines greater than its sel ect2ig/iaug 286 i nsulin

receptor. ef erred enbodi nent, the selectivity o -IGFIR
ant i Eody |d§’8r?%?5§99{6han 100 tines gregter than its sel ec%ﬁ/ng’lﬂ%%r insulin

receptor. In an even nore preferred 10 enbodi nent, the antl-IGF | R anti body

does not exhi blemmam)acﬂpmuelﬁneakﬂleemsmﬁi SEE@ID WoRd3, 296, 1801@1Y, QA Ehgprotein
ot her than IG?E h&%e may determ ne the sel ect|V|ty of "the anti-I1G-IR
anti body for (é?zl" usi ng nmet hods well known in the art followng the

t eachi ngs of the speci i sathes3pecFoithd MSEnAOE,he ANAGHAR afdoRy 8ok Ne
Western blo FACS, ELISA or RIA In a preferred

Zrer{)ggl;[ Im\elnt Y oﬁg‘c‘lc’%g}o“fgted W SBRAImEnt, the,fticiFaR %é@@&ﬂlmﬂt&méi Mg Western

bl ot. Bi rsdi ngo-Affor Miviey, Bfa dedleﬁsoalaeﬁt%a LRy 1105 @ngt pek, ggpect of the
i nvention, the t|-IGFIRp§ér¥|bod|es %” G% g ﬁhlgh affinity.

In one enbodi HSHET PrelsEedsmbodinsat, F@I%mtslsbwtlﬂlmdﬂssame as grGtib@i t h a Kd of |

x 10'8 M or | e&sted k‘rﬂm@ ITIQVQIPEQfﬂrf ed.1en9adi Nt ¢ { heln%%thpr%qé/fexge binds to
IGFIRvmtha d or Mor Iess. In an even nore preferr

enbodi nent , °3H’Eq“b3’tﬁ?mbti°ﬁlﬂg‘“9so‘°ll@ﬁmﬁl‘mst‘bﬁma“q(ld thyy sae Kod & a]}O M or | ess.
In anot her pdrﬁfamyrtﬂﬂc@ﬁﬂmehdﬁ&ﬁimokhﬂ)l&%dnb%h@dd@%le&&i &2 iRyW th a Kd or
Il x 10" 1 f3 3% ‘ﬁ) t} preferred _embodi ment, the antibody binds
to | GF- Igow tﬁ 'SGbsta ?l‘a %, He €& l%ﬂs'éléa"étﬂ‘e’a?fﬁﬁeﬁﬁfh?“@é!f@éﬁé@ from
2.12.1, 2.13. a’mlbdﬂybﬁld?pto I&GF-1R . with, subdtanfial®y tRe sae K, 35 é?xranﬁbodjythajc I n anot her
preferred enbodlrrent eantlb binds to |G—-IR wth substantially the

same Kd as an "Wpfeﬁ(?&‘iﬂ AT Jequracss selecsed fram SBEQBRYGS: 8nd. 6ath 18nt i body
selected fr ?rm2214],26 18, 2, 1Bor24. t&hé%th&{- rgfefjredl-%m%aigne%t tHe: a&g?o%yg{ngﬁgo 1. Instill
th re e anti body bin

2ﬂgst g[lt Pal I jbl% ﬁg W'@‘%ﬁﬁ“ﬂ?ﬂ%&%ﬁ?ﬂé#ﬁr poyAntibedy thébmnhseynenemme t he anino
acid seqlhﬁzncaﬂ)mmhxeﬁnﬁdi@ﬁh@@oﬁﬁ@ed daeNERRe a.%mo%cxd@equgnce%&’l e ’fro 4, 16, 18,
20, 22 or er preferr enbodi ment, the anti de inds to

| GF-1R with Slﬁzlégpaﬂg ; ﬁf[)?hlé) Lzallr%' 1Rd18:20.28- anti body that conprises one or
nore CDRs from an ant|hﬁdmdm@afﬁnﬁ9md1§se§iam€iat95f%ai]m @ 02/ 053596
PCT/ USOl/511]Ié!_.L£36 t he m nos%m d sequences selected from Nos: 2, 4,

6, 8, 10, 12 mag b€ ¢ em“ ¥ 3y mthogdknowy inthe arf el one ptequxrmnt,tthe
i nvention, t ibeldmgtafﬁmt@l&ﬂ te meaabir@slycobpetitive [FRYS As, RIAs or surface plasmon

20 resonance, such as BIAcore. The dissociation rate can also be measured by surface
plasmon resonance. In a more preferred embodiment, the binding affinity and
dissociation rate is measured by surface plasmon resonance. In an even more
preferred embodiment, the binding affinity and dissociation rate is measured using a

BlIAcore. An example of determining binding affinity and dissociation rate is

25 described below in Example II.

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

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



di ssoci ation rate. In one enbodi nent, the anti-1G-1R anti body has an Kgr
of I x5 10-'" s"' or lower. In a preferred enbodinent, the Kff is 5 x 10'5
s" or lower. | anot her preferred embodi ment, the Kfr 28 AubL00fintially the

n
same as a i y selected from2.12.1, 2.13.2,2.14. .4.9. 2,
4.17.3 or gw?r&%/bg n anot her preferred,, enbodi ment, the a§§?/§g%§?}%? nds to

|G- IR with substantially the sane K,,rf as an antibody that conprises one

or nore CDRs fnatirer prefeared efbudymean | tecin€iBlodymdfcénthid-potht mftions to increase
2.13.2,2.14. 3 nstill "anot her pre% erre

.1 9.2.4.17..30 1.1, |
enbodi nent , tﬁ%um 3%11{ ﬁ%bsé’éi idflﬁﬁfé’ﬁf%‘Q’PcQQ}Q%%wwisbwsqum 2, 2600t he sane
K.,,ff as an antibody ThasntibedytalftiFemapbemedsuleld 8y MY MAndeidmIgoMences
sel ected from 4° 16, 18, 20, 22 or 24.

=0 1 1.D .2, 4 , .8, 10, 2, , 16, ,
I n anot her pr e%&groé%na@%@&l%%ﬁ' P?%H’S@H‘Eer 156 agtibepy, beif kife may GFmemuigdt h
substanti & | yby Wesiera vkt IISA aSREN0v@PAH DPRYriitD BlricARF Rk S $Fe AREoL’ NMOre 15
CDRs from an qugb()d%bt hat cgr_;Bri ses one of the amno acid sequences
sel ected from™ SEOMHOREBE2sUrs injany gpprapriajqpanimals, e:pq a mopkeyl gich29a 22, The

bi ndi ng af fi neynymaelogoud inBakey| AprirRdle b infah, @an anti -1 G-I R anti body to
| G-1R may be determ ned by any nethod known in the art. In one enbodi nent,

the binding gifis Mox Og%},_&eb. neasured by conpetitive ELISAs, RIAs or

surface plasnpg, ,e‘ggﬁ _;&lelgﬂgh as Bl Acore. The dissociation rate can
al so be neasure 'b"y Urface pla ?r@'n resonance. In a nore preferred

embodi mer®, the bi ndi nEhedfvention ajsogmeyides as s0CIGH: IROMtib&1yahdt Singe@s ur ed by
surface pl asn@pe LSRRG one! ven por referred enmhodi nent, the
bi ndi ng affi ni t;/ a%g gt_:%?s%pgiagf?%H%r%péaﬁsﬁﬁg%oﬁy'egu [ Y 1BVeBli%%or e, An
exanpl e of deVei¢es AR pi-IGFNR antjbally fthan troys-campeds walos hahinmtIGFaRI S 25

descri bed bel@ubdd) BAIFREEed |}, ifie of. ti-1GF-IR A n tibodies
According to anot zer obj eﬁﬁdég}bogﬁlgh{r lﬁh\'?(}alﬁrf’fnoﬁt"@ﬁg]ié‘ﬁ{'?q%g’dﬁiH‘\’l’anti body has
a hal f-1ife 3k 21€ast].bid WAy 7Bm0r Gilllr &n awthenpreferted ehbbdindai e r ed

enbodi mreny, Qg L IGRORY . jon th of has a.half-life of at |east
three days. In gnﬁrrglre pr gp@P?%SB%OQg%%é{)ﬁéﬁ?@aPﬁglbg Febsted fom porti on

t hereof has &-1Rdb$-13-2:f2146% 3.4 3u4.9.8/K.Der 6. lohg@r stilllaRothéedtireld embodi nent, t he
anti body or Rebbdifehtt 158 -life of eight days or longer. In
anot her  enbodi ment Eht’ttﬁgﬁlg%%iaﬁ@g?/ﬁg? %arg SGEne BFWGF’?PBWF'S‘ tSFYENeher eof i s
derivatized &FlestsdTom SEQ BaNRSt Bk 6,8 1hAS, I, L6820, 2mdrf24| if Mottas di scussed

bel ow 112 Brohs 2Moci 0 G/ 5390 RETHLSQL BLILS 27 angt et preferred

enbodinegt, t he antibody may contaln poin
0 antibody that comprises one of the amino acid sequences selected from SEQ ID NOS:

2,4,6,8,10,12,14,16,18,20,220r24. Ina highly preferred embodiment, the anti-
IGF-IR antibody is another human antibody.

One may determine whether an anti-IGF-IR antibody binds to the same
antigen using a variety of methods known in the art. For instance, one may determine

25 whether a test anti-IGF-IR antibody binds to the same anti gen by using an anti-IGF-
IR antibody to capture an antigen that is known to bind to the anti-IGF-IR antibody,
such as IGF-IR, eluting the antigen from the antibody, and then determining whether
the test antibody will bind to the eluted antigen. One may determine whether an
antibody binds to the same epitope as an anti-IGF-IR antibody by binding the anti-

30 IGF-IR antibody to IGF-IR under saturating conditions, and then measuring the
ability of the test antibody to bind to IGF-IR. Ifthe test antibody is able to bind to the
IGF-IR at the same time as the anti-IGE-IR antibody, then the test antibody binds to a
different epitope as the anti-IGF-IR antibody. However, if the test antibody is not



serumhal f life, such as described WO 00/ 09560, published February 24,
2000. The anti body half-life my be neasured by any neans known to one
having ordinary skill in the art. For instance, the antipgdyydadgg |ife may
be neasure stern blot, ELISA or RIA over an approprlate period of
tinme. The g% ?%g%?yﬁalf-life may be ngasured in any appr%%%ﬁﬁ?gl ni mal s,
e.g., a nonkey, such as a cynonol ogous nonkey, a primate or a hunman.

I dentification, of |G- Lt ope Recogni.zed by Anli-1G--1R _Anti body 10
The invention agﬁé%{“ﬁfl&/ﬁlﬁag@# 'ilg atatﬁ? ?megﬁ’?&r ﬁeﬁﬂteit%%ﬁglb??ya?m‘ifit?ﬂ? tRe  sane
antigen or epiepiie a8 thedhubhdivaiti-BFH-IR drfibodyR Thie dxpethyent iy bbpdforhtBusingvent i on
provi des an ant.iz -IR anti body that cross-conpetes w.th a human

LT 1 G LR S bedth o s ties GTashat FaenaBith da: RS EREOYITRR et | -1 GF- 1 R
antibody is 2.ekgerindent isPertdniéd uging srfice Pashoh resbnéhce, Irda rhare Prefiire. 1. 1. In
e oS BT bl Che it Tho danind vhethdaf STEICERS ©"®
2.12.1, 2. 13. 2,a8tiBddly 3rods-donipefosWith, aft adt-IGRIR adtibbdy. | Mt grétbrréaibogiment, ef er r ed

enbodi nrent, the human anti-] G--1R cer)rl ses_one of the am no acid sequences
sel ect ed fromOC8Emay getrymane whether ag antpIGF IR anfipodyjcross-cgmpetes wistanother by 24, | n
anot her  pref %ﬁg%e%ﬁfﬂgﬁiefﬂaﬂfthatis*ih@ed!’tb'Hﬁ&u%hﬂﬁ&ﬁfe'aﬁﬁ&@ﬁﬁh&%d?ﬁe or nore
CDRs from an 20 antjbody that conprises one_of the am no acid sequences
sel ect ed fromaBledy bind tgige same epitoperas apother@nti-JGF-IR antibpdy. 18, 20, 22 or 24. In
a highly preferred enbodi nent, the anti- IGF-IR antibody is another hunman
anti body. 16ne D@y afieHedwiOhainbher an anti-1G--1R antibody binds to the
same antigen using a v ri.et%.o net hqqds knOWIiI qu%t hei{?art. For .instance,
tign gl proviles; an apgI PR IR ARtitogy hatfoAEsESo t he same

one may determine 25 whtt'R¥ _ : _
antigen by usivagatiésegidnces dabodeRbR B hiBAY gdre, ﬁﬁ@%ﬁfc&e@&n@dﬂﬁma@,@hé hat is
known to bind tq the anti-1G--IR antibody, such as I|G-1R _cluting the
antigen from t"larﬁabéﬁeﬂb‘??ﬁ?ﬁ,ar%?ﬁfo@%éw etfaar dieny ff\AG ARer Ra2 generfamiladn aant i body
Wil bind to tdifeldddn@ddimitht, R VarisBEsefihc Aok LD A bIRGLRRE Vi AR gafd | body
binds to the sane epitope as an anti-1G~1R antibody by binding the anti 30
| GF- 1 R ant? bodymiy Inemarrpistet cahedimenti thelighs Aair pomrrisespamerpdin fasur i ng
the ability ghildwRid @Bititaink h@ﬁxhet%nﬁli&dv& 821, @30l0R0 15 fpré B8bIY 88 ot | body
is able to bind to the IG-IR at the sane tinme as the anti-1G--1R

ant i body, t herihanfix aneige acié sybstigtjons and snorepraferablyf fogpera thas gireeppeingacid he

ti-1G-1R i : i i 1S 1 AUG Mo WO
gg/ 653596 Péﬁ%%%ﬁ%érisi%%Y&Erred'efnbbﬁlﬁeﬁt?ﬁ: afiiHo! LAY betiRutiR ard

conservative substitutions.
20 SEQ ID NOS: 2, 6, 10, 14, 18 and 22 provide the amino acid
sequences of the variable regions of six anti-IGF-IR « light chains. SEQ ID NOS: 38,

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

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

30 In a preferred embodiment, the VI; of the anti-IGF-IR antibody
contains the same amino acid substitutions, relative to the germline amino acid
sequence, as any one or more of the VL of antibodies 2.12.1, 2.13.2,2.14.3, 3.1.1,
4.9.2,4.17.3 or 6.1.1. For example, the VL of the anti-IGF-IR antibody may contain



28 able to bind to the IG--IR at the sane tinme, then the test antibody
binds to the sane epitope as the human anti-1G--IR anti body. This

experi ment nay be perfornmed using ELISA R A or surface Q)IAHBnﬂﬂBS resonance.
In a pref ﬁg grrbodl ment, the experinment is perfornmed using surface

pl asnon re &€ I'n a nore prefer r%ozl 5 enbodi nent, Bl AcYP¥ ’“s"ﬁsed One
may al so determ ne whether an anti-| I R antibody cross-conpetes with an

anti -1 GF-1 R amhté brafite allhodcidseisefuti G tﬁﬁ@ﬁ%é@ﬁ@ as m%%ré}@r}{ ugﬁ'&ﬁ{nﬂ] ne whet her
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nmet hod that i e{'OIG" FrRine agid s ét“ﬁ@rth%thetheme-asmatmrpseawmammyyi s able to
bind to the same.lgpidtapterasmifwidiebstialioh a5 leRaRBkd Amgy&_ 439%2 L, gt and

Heavy Chain Usage The invention also provides an anti - antll?)ody t hat

conprises vaft e|"e°“§ SYLBixaad maish ddtseenb{patiren afantibedydindéng ih nrdar tor ef er r ed

enbodi ments5 t laker, a@rthahhﬂxtﬁmh@ﬁﬁ%‘d %ﬁG%WRQ;‘E’?[QdE cBlibale Adfny! € A27,- A30
or 012 gene faml preferred enbo i ment e variaole sequences are

encoded by a ﬁ’?}lﬁﬁ% WK‘“S& U‘H@ﬁ@mﬂi the aminp acxrinutatlwmre aprredderin thd sendodi nent ,

the |ight chabskitRPtHoSeD ,Qp; &eloh yhs tions from
the germine P/K A27, A30 o 0 n@% ¢ rg}aeeﬁog ey\?’{h”?éfrh%t?o%'leqtzﬁ t{ £s:1§<klam no acid

substit uti ons 2 ddd hbrded- %)IAéf-/érOaB{l)} ) CWF@amWalmlmorﬁceiesummnmnme d
subst i t ut i onsmaddraenhsf Rigerk s%ﬂ@@rqlln%% F&h:‘iargﬁk ?gth@‘%’ﬂﬁ %glasti tutions are

conservatf ve s bstitutions, qgre and 2 2 provide
the anmi no ‘aci S‘s‘e‘tﬂﬂéﬁE‘B‘s’e‘BP thegermylinte; 1B BReofiteayngbegias2. 18i1x2. Ah2i 2. 143- | R i ¢

| i ght chai ns. 3SE,QI¢D4I\K7$ F0L.1 is4fhitanidel, G RE quences
of the three 1C Trl ?aél:u%htl ns fromyOévé\’;lllngth ?ﬁ)eﬁfsﬂlhimtgﬁgﬂaq?%: IR K

in
light chains g‘%‘a’&éﬂ thegming stiNionys gerig, oRe mREcons¢rtiveltsebstifute he
nucl eoti de setjpreomae€s of the variable regions of the light chains of 25 the
six anti-1G--1R anti bodi es to each other and to the gernline sequences from
whi ch they are deri ved™ 38herdiFFRedembodimsnt the dightehain mmprsma’mmxatl on, one

f di nams kd 3 ‘
of ordinasy & ehuehdfh thzh@s B Em&Qb'hfé aqﬂoqcmsgﬁe%%%gﬁgc\ﬁh wqﬁzck i ght

sequence of t
Chgl ns and de{]&'fnﬁel f‘ﬁ@ ﬁ”?@?%héek‘ mbéﬁmpm@HgEGManmmemghces and
the antibody eiuensass ad@o kid %q@én%és%it%{% gerelel aygl@bpb ?,{)X% fo the

su

anti-1G~1R y t sanme am no acl I'ofts, relative
to the germ alngél g‘m ﬁézgqu&%éﬁdéﬁcel 1ef89-urfyl T 6l 1. rinlaeotbﬁfrptdﬁﬂrew of

anti bodi es, 2.ctibodinefl, &gt Aid forfrisd anfuniy acidcfhieBe ok fridhsPlne@prl: 1 FOr
exanmpl e, jhhe Mot b ien? ot orF 121 . 2 1,054 3311452, i3 0r611. In

another preferred embodiment, the light chain comprises amino acid sequences from
CDRs from different light chains. In a more preferred embodiment, the CDRs from
different light chains are obtained from 2.12. 1,2.13.2,2.143,3.1.1,4.9.2,4.17.3 or

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

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

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

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

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



2 8 AUG 2006 WO 02/053596 PCT/US01/51113 29 one or nore am no acid
substitutions that are the same as those present in antibody 2.13.2,
anot her am no acid substitution that is the sane as thatzprgge{g?]
antibody 2.14 3 and another amno acid substitution that 1s e sane as
anti body 4V§%05¥% this nanner, one gan mx and mat ch JFFllﬂéﬁ”é‘r’l’c”featur es
of anti body binding in order to 5 af ter the affinity of the anti body

Lo oI R Olpaldl 30 ShSAREkRIhOhe hahs cﬁa{l&mnw@md 1 QLIS dehifkadftt D

enbodi nent, e’ am no acl t1ons position as
t hose found humariy DPES5,AVP-4h DP- 1§ DPHé oWI‘bﬂMa!tStgexhﬁcfdmés In ajpeferred2. 13. 2,

2.14. 3, 3.1.1,. 4.9. but co va acid
substituti ongmqugncnﬁﬁ}be%e?‘a‘t%%m gé)r? %]ﬁlss F%ue"cteﬁs &enanagﬂ%%ghﬁﬁgnm 9For exanpl e,
if the am no4agénd fahﬁllysﬂﬂnsmotamafelmdcembpamnt the he¢ave clopem cdmpmeesm e of the

antibodies 2.12.1  2.13. lis -

gl ut amat es oH@“ ﬁ’ﬁ@‘at% oacF\/cgf'?g\?S f’°m§g’8’i‘¥‘ﬂ’ﬂ?’é’93%8§ih?a‘t7’}’ §00£§PI Iérl y, if the
ahm no acid swtpsmmahﬁ more plrea"erslﬂytclimm?rrgol:i@ srmajmmmm?enhmgh " hel's,\xanat:]3=zvc=x;|uﬂm‘rd:| tute

t hr eoni ne. er preferred enbo the light chain conprises an
amino 15 acP{f?eé’g’ifUé’rfB% fhreamupo ac é‘g’gng&% the am no acid sequence of the
XL ﬁ}‘ 2. 12f1 2d13nt2) SEQIDLN(% r?38 112,11h6 40 &hd24 pfovidé tit ain®acid. 1. In anot her
ighly preferred e omet,te t nprLi s

sequences t hataugiices Qe vagpple ygiopy, “rlég?%ﬁga‘%c ?We%iﬂa@ﬁ&t?& n of

2 m§2d_l Pbt 135% 342361aé1d34px%v£heilheaﬂm9>a&dséqlikx?ceamﬁrsmg)mosl29 ,AnaBIE p: e}‘ errted
enbodi nent , e ri ses an ani no aci se m at | eas
one CDR 20 r & ‘%?rP’g‘f'det‘ﬁ“e“‘lcpegﬂ‘? Jonr ‘higﬁ?h_‘i‘* vy P 'ﬁ;’nf? D% 3.1.1,
4.9.2, 4.17. pporo, 6P-71 andlVIV-A, re@eatvblgr Frgsafpezmacbwanbm@gmmpfmhe | i ght chain

conprises am ng aci.d sequen ht chains. In a
more pref er r 8ANORHESF S0 tPlee" reng ﬁthaﬁ‘r"faa‘ﬂ Z#%F‘&hf’dlﬁﬁ&ﬂ?fg are
obt ai ned fr ogbrlespohd gg@mﬂﬁe gequéhcde? Fallowing tht teadhifigsdf ths shécification, ot 1. 1. In

anot her preferred erroodl ment, the light chaip copprises an no, acid 25
sequencelsel eterdanskithisbean E}"ﬂﬁﬁ?te’?’meéhe %°£i&mmfé‘°’8ﬁ°‘2‘2"ccl°g1‘hﬁﬁ’6t her

enbodi ment, hd1eGH. ngmavpamn@mmwgérﬁmﬁewvﬁmam@m&rﬁﬁﬁwce encoded by a
nucl ei ¢ aci d sequence selected fromSEQ ID NOS: 1, 5, 9, 13, 17 or 21, or

a nucl ei ¢ acidffesmensdarieeh g gemiing trquencesind fhe 4Blibody sPaENEence having | - 10

amno acid inserti ons,m@lsie%ﬂe@aﬁb&ﬁmerﬁLtb&vmom.leemm@mgaftib@ap Preferably,
the am no acid substitutions are conservatjve . am no, aci.d

subst i t ut i on$ontpips e FAMFEMIRAASKIRPRiRttions, Flatiyp g tB'E)&‘SFmBPe BYPQ BN t her eof
conprisegga lsaeghd, dsiaBfénecndiof of the VH of antibodies 2.12.1, 2.13.2,2.14.3, 3.1.1,

49.2,4.17.3 or6.1.1. Similar to what was discussed above, the VH of the anti-IGF-

IR antibody may contain one or more amino acid substitutions that are the same as
those present in antibody 2.13.2, another amino acid substitution that is the same as
that present in antibody 2.14.3, and another amino acid substitution that is the same as
25 antibody 4.9.2. In this manner, one can mix and match different features of antibody
binding in order to alter, e.g., the affinity of the antibody for IGF-IR or its dissociation
rate from the antigen. In another embodiment, the amino acid substitutions are made
in the same position as those found in any one or more of the VH of antibodies 2.12.1,
2.13.2,2.14.3,3,1.1,4.17.3,,4.9.2 or 6.1.1, but conservative amino acid substitutions
30 are made rather than using the same amino acid.
In another preferred embodiment, the heavy chain comprises an amino
acid sequence that is the same as the amino acid sequence of the VH 0f 2.12.1, 2.13.2,

2.14.3,3.1.1,4.9.2,4.17.3 or 6.1.1. In another highly preferred embodiment, the



The present invention also provides an anti-1G- IR antibody or portion

t hereof conprises a human heavy chain or a sequence derived froma human
heavy 2 8 AUG 2006 WD 02/053596 PCT/US01/51113 30 chaid, AUG 2006e

enbodi ment .t avy chain am no acid sequence is derived ftoma human VH
DP- 35, DP-?(‘?,"Q@?-QS%O, DP-71 or VTV-4/4, 35 gene fanily. |F1’85’UB‘?‘g‘i"é?red
enbodi ment, the heavy chain am no acid sequence is derived froma human VH
DP- 47 gene f B¥#VY ghein qempripes emingragilsequentee tiboute the same dshie CRRYagicabaf N
conprises Nno Hehewh chdkAbr 2120 1351 Npy 4G angessfromaerniine VH DP- 35,
DP-47, DP-70, DP-71 or CVIVEAT A 35,mn%?elq‘pggf'e?gzﬁﬁrﬁghng’Pémihﬁ’an si x am no
aci d changes, Prafegreeeetpdiman thedreafyehaib comprisenar @nihdaid dequenee fadvh 8o aci d
changes. SEQ | N&pg 4 pravi the am id
sequences of tehe var i aBﬁggnroﬁéfeg%ﬂg”yg@g?@hﬁ,iZHFgé.?%,ﬁe%b3@£gil2.§_ SEQ I D
NOS: 30, 9510 ¥2%.1.B4n an@heimetfetzed pmbedinient thehany cainaomprise grapeed and SEQ 1D

NCS: 29, 31, R3uendR ' nycl eoti de sequences of the gernline
heavy chains Dg?eé]S, ﬁ%&dﬁéﬁs Q%g}{’{%%nggg‘?ylé%w& f&la\?}%?p geﬁgETP?fifémif‘.t’ Fi gs.
2A- 2D show t hide §PRg framidiféerent heap chainsiarembeairied fioacpuEenic €93Qf 2.141% 3viar i abl e
region of thes§hx gnfi ¢l ntibodies ta their corresponding germine
sequences. FolTow ng trﬁgﬁ?ya%?'ﬁl?érgfg?&fﬂ?bsog%382:fhfeihs%ﬁyicg}ﬁ? YRRIIS§FAN G f
ordi nary ski | dmhqacideequante sstzated framtSEQNIDNE0S e 8 elnc i 0l oM. NP atliefl Sequence
of the sipy adMdogihfehr IRKEEINa; S0 nd the germine heayy chajns and
deternine the  aiffer ences%e%ﬁe@rﬁ?ﬁ%n%@%nﬁﬁcﬁée%uéﬁﬁgﬁ‘@élg‘yg’hﬂ"%ci‘féc ant i body
sequences. | rcH spruspesrselediedfngmn SEQERINOS: Be7, VH I6f 19 fr@3adttainubiecatiR ant i body
cont ai ns the QaRcead BRoA&!af af: j it LUE relagive to the germine amno
aci d 20 sequence, as any one ao%?r%érdes%ﬁpr?ctgﬁ%w%ll g@“ﬁﬂ‘?iaﬁ'gé‘?sé@g‘?: 12. 1,
2.13.2, 2.14.dsletigns oy substitutiops thepefrom, Ivar@ther eBoobindent, Biersubsitutiogs aat  Was
di scussed abQ¥gserhid® ahPeid D6sti@Rhs | G- | R antibody may contain one or
more anino acid substitutions that are the same as those present in
antibodyl.l.z. bstitution that is the same as that
present im arfth 2 ST AR U QR Y ' ! cid substitution that is the
sane as 25 antibody 4.9.2. In this manner, one can m x and match different
features of dwtibibedy /GBI Wdidhg to IGRIRler to alter, e.g., the affinity of the
anti body for 1G-IR on,i i ciation rate fromthe antigen. In another
enbodi ment, the amino I%u%rlgog‘legﬁrﬁg ITTTE’iﬂberfgve&P%‘ PraYees 2p AnY-f&F-Bae position as
those found iantikedythetishibits thobiediog ot 1GE-1\GHGH- IR tthd10stiRSoAGE D b1GF2- 13. 2,
2. 148, 3.1 & frafefired hivBaitnefl @ 1GF- I is Hatten SR inGther preforeed " 10 21 ¢
embodiment, the anti-IGF-IR antibody is a human antibody. In another embodiment,

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

ICs0 of no more than 100 nM. In a preferred embodiment, the ICsy is no more than 10

nM. In a more preferred embodiment, the ICsg is no more than 5 nM. The ICso can

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

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

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

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



30 are made rather than using the sane am no acid. In another preferred
enbodi nent, the heavy chain conprises an amno acid sequence that is the
same as the am' no aci d sequence of the VH of 2.12.1, 2.13872yg 200

2.14.3,3. 1. 4.17.30r6.1.1. In another highly preferred enbodi nent,
the 2 6 AU(‘!%? Wﬁozl 053596 PCT[ USO/51113 31 heavy cH&TSHM#pHi ses am no
aci d sequences that are the sane as the CDR regions of the heavy chain of
2.12.1, 2.13. 2whe3c3l4’sa3etré’me¥l whith IGFQ Rim &l /1. Bid clm. 373 }454524 ot her
preferred enbo%lgge , heavy chain conprises an amm no sequence from
at | east one %ﬁlcﬁfh cirming 'hatbenap aphdG R IR entibodPcab prdedtActatich dd. 3,
3.1.1, 4.9.2, KF-R¥n thepreéncBof IEF- by def: eleL the
heavy chain cn[g;Erl ses gm no gm sye eugﬁ@eﬁhﬁgrlg%lsciﬁstoﬁoéﬁq"@ﬁﬁ“f(’nﬁ%rnt heavy
chains. In a dRpSher B ber Igﬁﬂdﬁ’%mm blot drém@DRspréciptaniodi frf Lirediredieavy
chains ar e50btea,1begg, bt M8 wouldd 4.17." )
or 6. 1'. 1. In another prelferegma%e#nl Flrsré)ﬁ?ﬁo‘%'ﬂ%”%ﬂ%’é\ﬁ}“ﬁfﬁg’?rm@dnpr|ses an
ami no aci d seqUetfErblele| e eed Exerapte BHQ | D NCS: 4, 8, 12 16 20 or 24. In
anot her 10 enbodi ment, Qg hLamy ses.. a aci d sequence
encoded by a nucleic acid tsegﬁeﬁgg%&éﬁf Beinf PRibe ?cf) . 3, 7, 11, 15,
19 or 23, or d&°WuyerwationgfIGF- H%@qmen@btretattammnmmesodanhadsnertﬁuba@xmdntsequence
having | 10 &W10p.1RG MeBASHLAONS. stit s therefrom
I n anot he errbo%g the subst Pl%c Fgl%sn?g{;tgg&élon ﬂ%?@&ta’i“{/g‘t'ﬂ no acid
substi t ut %ns antipgdy WH‘?%PW%H‘ die antipody i iatstnalized, dsyshovnt by doBfoctlR Ant'i bod

| nhi bi tion of Inﬂ? scof3l. Witk &R_Rh t he i nvention
provi des an a' ntb?-(lJ IR f’;m |llt;§!: tJe![Bﬁ I{BIBQ,&@Q{% {rbgg ﬁ%ﬁ"ﬁéh f IGF-1 to

| GF- 1R or t he*BIPAGY Wlimte@lall@-mtb Rlysbsoma apd éégeddredidO@mi’anl ment, the
IGF-1Ris hurrmaas,lnh@dm&nﬁ%mﬁ&ﬁéf? Whin 506, 80EL- 1 GF- TR
antibody is a. hurl;aen ant i pody v gﬁ?ﬁg%ﬁ%ﬂ%ﬂﬁ% m&’f "8ody or

portion t her eBFRCEHPYALI0R, %W%W@memlahd‘eé e, lExmﬁslbvam | C50 of

m r I e 0o th 10
W Tn a nm”e:grj fﬁ?i“é"&“’?ﬁ%ﬁ‘f s R Ry R r At R AR e

can be neasu ”ﬁ%‘t%&l"%ﬁé‘%ﬂ@hhﬂ@h@rantlgen-impmgaégan théBofl C50 can be
nmeasured by 25 ELI SA or RIA. In a preferred enbodinment, the I1C50 is
measur ed by ivation ANGFIe by ARIPOGFIR Ahiibdghe | nvention provides an

anti-1G~1R antlbody }\na};‘ preve?ts activation of the IG--IRin the
presence of |GF-1. er'aspect of the present invention involves activating anti-IGF-IR

antlbodles An activating antibody differs from an inhibiting antibody because it

20 amplifies or substitutes for the effects of IGF-I on IGF -IR. In one embodiment, the
activating antibody is able to bind to IGF-IR and cause it to be activated in the
absence of IGF-1. This type of activating antibody is essentially a mimic of IGF-1. In
another embodiment, the activating antibody amplifies the effect of IGF-I on IGF-IR.
This type of antibody does not activate IGF-IR by itself, but rather increases the

25 activation of IGF-IR in the presence of IGF-I. A mimic anti-IGF-IR antibody may be
easily distinguished from an amplifying anti-IGF-IR antibody by treating cells in vitro
with an antibody in the presence or absence of low levels of IGF-1. If the antibody is
able to cause IGF-IR activation in the absence of IGF-], e.g., it increases IGF-IR
tyrosine phosphorylation, then the antibody is a mimic antibody. If the antibc;dy

30

cannot cause IGF-IR activation in the absence of IGF-I but is able to amplify the
amount of IGF-IR activation, then the antibody is an amplifying antibody. Ina
preferred embodiment, the activating antibody is 4.17.3. In another preferred

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



preferred enbodi nent, the anti-1 G- 1R antibody inhibits I G~-1R-induced

tyr Qi ne phosphorylation that occurs upon occupancy of the receptor. In
anot her preferred 30 enbodi nent, the anti-1G--1R anti bo@8 aphi2bét s

downst rea ezokgs&r events from occurring. For instance, the anti-1G--1R
can inhibit tyrosine phosphorylation,of She and insuli FGTEEEHIH substrate
(IRS) I and 2, all of which are normally phosphorylated 2 8 AUG 2M6 WD

02/ 053596 PCT/pdfotécoibime hefamiboag o eridblichd GLEH e Gl K m et al -,
eten-nin er an

J. Biol. Chem_273: - 34550, 1998). One can
anti-1GF-1R ansteﬂlchEﬁ?%ﬁng%? é‘?@ﬂ?“dé‘?ft[?Ua(b¢adhcmn)- IGF-1IR in the presence of
| GF-1 by determning the |levels of autophosphorylation for IG--IR, Shc,

IRS- | or | RS-IghibiyioneSIGFFIR Tykasine PhosphBRyAQHH, $GF- Bk BhveRMind rlimd, @4jef erred 5
enbodi nent, orfaro i At IGE-IRetibsdiged s of aut ophosphorylation of I GF-IR

by Western blot. See, g.g. npl e L. I n another aspect of the :
i nventi on, 51t he anti bodyg%oghtfgggé‘fadﬁﬁem 8%)/ Pefiion progidesan antGF R r om a cel

treated with tahébodntliabmbiipits IGF-BRrigrosiadpltispiMlationtahereb i IRcls S, 4,1 & nal | zed
into the cyt o%@grgg (agméntg%dclel.l . After., L{gl_e anti-1 G- 1R 10 anti body binds to
|GF-IR the antibody 18 it BFHATLLan-1F-Thaiiody o apimelmausest cr oscopy .

W t hout wi shi rigluetéoniie IGR:{Rphosshoayrasine hipaslin IGH-TH-Sxph@ih &N gl the

ant i body- | G- ds internalized into a | ysosone and degraded. One
may measure #’ Eé&%g%wnr%e(%h Y eo??"gigll:rléﬂ“f”??dwalﬁw RECHORIiDknown in the art

i ncl udi ngl0 i mRtespkateosips Sl torat lee0%C A a Fof REERRYENBELMEST BE D! Ot . See,
e.g., Exanpleimir ﬁibgg&%u%geherred. eg‘oogi ment, the anti boij%; I's sel ected
2.12.1, 2.13.2, 2.14737 5 1 242 15 phosppotyrosige signal by at desgi$idlis morea heavy
chain, |ight Biefrabloi0®%aniniageventianelprafrre@ghudichéne IRAhibAGChad on of 1GF-IR
bv Anti-I1 G-I J ; S t of t resent invention invol ves
activating anﬁcﬁﬁéﬁ?%sﬁgﬁr Pﬁ%eas?%'gf&ﬂhgﬁséf‘&gdg?'ﬁaregﬁﬁﬁq%% eYeFmeres from an
i nhi bi ting anPelodly 29& dogerefared @mboimertj theaiboGUbEmhihidlera fOr the effects
of 1GF-1 gn |4 Lment. the .activating antibody is able to
i nd to 1o | Prdinait 20 R ARSE I o1 D osing Rhqshipry SRR ROBIL G 1. Thi S
type of acti vEic ipxslsaftiresingyhpsphergiatot may bemeasiredh fme‘tlﬁi_i‘k#;owﬂ G@t Aanot her
enbodi nent, te{?@s@ﬁ%*ﬁggéﬁ&gﬁgﬁ}nﬁwg arTEI éfi e@g’:‘he effect of | l? on
IGF-1R This type of antibody doed*nbe- LA and Egurerd. gy a prefestefl, but

rat her increabodineat, 2§ antdtody atskledtedfrorh G?a.ll&.im,tzhﬁjﬁi.?ﬁeﬂ@.@, Gf 1G-1. A

mmc anti-| G| R agh be .easily distinguished froman anplifying
anti -1 GF-ZIOR ant i’b(gdy r?/sgsgér/})eeg?%ﬁ’gamtl@‘ gh‘ﬁ“%m\?f‘?&eﬁ'bmdmg portion thereof.

In another embodiment, administration of anti-IGF-IR antibody to an
animal causes a reduction in IGF-IR levels in IGF-IR-expressing tumors. In a
preferred embodiment, the anti-IGF-IR antibody causes a reduction in receptor levels
by at least 20% compared to an untreated animal. In a more preferred embodiment,
the anti-IGF-IR antibody causes a decrease in receptor levels to at least 60%, more
25  preferably 50% of the receptor levels in an untreated animal. In an even more

preferred embodiment, the antibody causes a decrease in receptor levels to at least
40%, more preferably 30%. In a preferred embodiment, the antibody is administered
approximately 24 hours before the IGF-IR levels are measured. The IGF-IR levels

may be measured by any method known in the art, such as those described infra. See

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

from 2.12.1,2.13.2,2.14.3,3.1.1, 4.9.2, or 6.1. I, or comprises a heavy chain, light

chain or antigen-binding portion thereof,



with an antibody in the presence or absence of low levels of IG-1. If the
antibody is able to cause IG--1R activation in the absence of 1G--1, e.g.,
it increases |G- 1R tyrosine phosphorylation, then the anghqgyogg @ mmc
antibody. |f the antibody 30 cannot cause IG--IR activation in the absence
of 1GF-1 b %835 e to anplify the _amount of |G- 1R alCTFEEYBH3 then the
antibody is an anplifying antibody. Ph a preferred enbodi nent, the
activating antibody is 4 17.3. |n.another preferred enbodi rrent t he

anti body conprises one BF" %errémkﬂ@e"ft’ra&rﬂ’ﬂ -1Gh-IR antibpd y bibHeumer gllAUG 2006

WO 02/ 053596 @Eb’WthJBCﬂnlaSﬂ']:&.&mo?&lﬂh@f&rd’eﬁdedqm?@ﬂlym@lmypc‘irﬂﬁjdﬁ'@t ﬁ%’
derived from il ther or. both of the gernmline sedquences 0 12 chai n)

and/ or D71 ( h&Buguem spidsrmaly epsthelial,iepdothsfialy iepkentie, Fareqsad, FTélltFPI*ﬂmMmma}dratl on,
| G4 R Level s nseterthdroélls Cokimpl o Wfor béls iete WS af\Hoh st cdiRu At | odi es S

Anot her enpodi nent of the invention fr ovi des an anti - nti body t hat
i nhi bits |G- FECPIPHSERE MSTobpatlerGalatdSeallsa AB3/Heke Rxteds atdoAddl selln Ivavo. | n

one enbodi MenprefaRenbsdinat i RardbodMtisil | mal causes
a reduction in IG-]R phosphoztlyr%cgl nel lssl%m&%ﬂ}‘%lt %gycﬁi&g%%r]t@ggl ng tunors.

In a preferr E§“EhSbE MEAT 0 2p HaTealsd poimar- IP Rmprg prifongd @'@hpslwnatheeduct ion in

10 phosphotyr@xslbaeyﬁh@nad ByceRterdvRRBY 532 % odi ment ,
the anti- 1G—-1R @1‘) gggg;nca%seg; a d}ecreasealnlréﬁanﬂaég o"f’ﬁg@f’ﬁ"gmg’?gnm by at

| east 60% mofan {rmop ol $Wtaﬁyé9én5%r78%mréf%r ieeheerrbodi nent, t he

ant i body MaUSesbalimeRaREATBItbNoNBASILRE mﬁi easurdNfleaQ’ 40% mor e
preferably 30%. preferably S‘n g pr)re eeragecf%s ﬁggﬁﬁ%rent t he

n nore
anti body is aﬂﬂﬁ“ﬁ?gfvérs@{}edl‘fﬁaﬁ’b‘iﬁ Bith FPEPE’F*V@&“WGWSP!&@md embddiméngvel s of

tyrosi ne phosmhﬁlﬂ)ydn@dnldﬁhnﬁfreelr@@ﬁiﬂrl?ﬂeasurul"@t1&@%’?4' Péﬁetr)ﬁ'{]?xﬁlmﬁhav
phosphoryl ati g b met hod WK art, such as

t hose descri bgﬂt"’iqa%é?tf”ﬁm "S@‘éhe @“‘60‘};’ @weéprpferredamquiw angher| n a pr ef er red
enbodi ment .t mneamasmmwadaﬁmasﬁe@d, the Liha whk tile an% 1&% Reanfbolif): Rra

4.9. 2, ors rises a heavy chain, light chain or

anti gen- bi° nd| W&feﬁﬁqﬁ'ﬁ’@ﬁ r%be«S&f‘““e%}a%“ﬁ agaibistable tofepbetiinhibit tumarierlini st r at i on

of anti - | G- | gRowtht lhbﬂ'dé)(/efﬁ ﬂo@%ref&ﬁd@mboﬁ%ﬁeﬁe ntinCspiGtib Qélnf E |G- IR | evel s
in IG:IR-expressmlg Foaawxi n a preferred enbodi ment; e anti-1G--1R

anti body caus¥&agyy fep, pdluergfenx vyrijne) (8- FUbyr @p- 35%5@1; 129% conpar ed to

an untreat ed mefen@l emboBin®nt]The @o-RAMMBIARA o?gip%'n%ﬂtgmi eg%&%ngg‘%/amk-g: IR

anti body cau decr.ea in receptor levels to a
y s[%% lﬂ antibody uﬁu its tumor cell growth by at least 50%, more preferably 60%,

20 65%, 70% or 75%, more preferably 80%, 85% or 90% after a period of 22-24 days.
See, e.g., Fig. 7 and Example IX. In a preferred embodiment, the antibody is selected
from 2.12.1, 2.13.2,2.14.3,3.1.1,4.9.2, or 6.1.1, or comprises a heavy chain, light

chain or antigen-binding portion thereof.

Induction of Apoptosis by Anti-IGF-IR Antibodies

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

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

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



25 preferably 50% of the receptor levels in an untreated animal. In an even
nore preferred enmbodi nent, the antibody causes a decrease in receptor
level s to at |least 40% nore preferably 30% In a prefer&gd ﬁgt% rrent
the anti body is adm nistered approximtely 24 hours befo A
| evel s are WRA¥YEE. The 1G--IR IevelfS may be measured BYT/HMY/SHat hod knovvn
in the art, such as those described iTrfira. See, 30 e.g., Exanple VIII and
Figure 6. In aempbafireent, eble ﬂﬂba@nnﬁm:ms:&m iPibd B e8se hp%p?o%‘is%ﬁ [thom 2.12.1,
2.13. 2, 2143 3rssm éel q %O}i or conprises eavy ain, |ight
chain or anti g BrRGTHy 'bBP'Eefegﬁdf’H Lpent, the agti '?WC\A@ﬁ@Q‘/@%%
PCT/ USO1/ 511132. 134 2.148, anqthem armoqlorr&mpns@srh RNy chhiFridnRcdntd-Pody inhibits
tunmor cell growh |g|%/|vo &} r cell may be derlved romany cell type
i ncl udi ng, WI t ABIBEPINF RS PtiPereehni der mal , epithelial, endothelial,
| eukem a, sarcoma, nulti pI e nyel oma or rresoder mal ceI | s. Exanpl es of tunor
cells incl de MethodyaiBrpdsciag A MBQellQ8hdsS, MCF-7 cel |'s,
Colo 205 cells, 3T3/1G--1R cells and A431 ceI : In a preferred
enbodi nment , thg,,,;;}m.b}p@,dy inhibits tunor cell growth as conpared to the
growt h of the tumor in an untreated animal. In a nore preferred enbodi nent,
the antibody inhibits tuaweembedimenyptre Fﬂslbyt iB@Hion, huraam anvibriiesaree preferred
enbodi nent, thedaed byaeeyniAH A ATl % .65% 70% or
75% 1In one 10ﬁ}grrbod|ytr1rent ?ﬁeb’."tﬁﬁi‘ﬁ‘u ti (l)nr]ﬁ%%{“gsrr{%r%n’e%f/a@g%%& measur ed
at |east 7 day T HFPEPOUiRdscusithan @Fh%ﬂétlgqnahemefmeatMmm Iﬂh:rtohe o
anti body. 1on ammhemmala&ewmmgﬂwnﬁﬂkh is ahQﬁ%h&péd%&dﬁgﬂra%ftg%tun?r dce”
arte

grow h i s neasured aﬁﬂl east 14 days af ni nal's
treat ment wit HFOPRESeS HI§eEgRents pf ‘aﬁ@{"l*?@rlmmﬂm%qhum lcsmbdds dufivient imnot her

anti neopl ast i Qn@.geﬂinbb@;ﬂ@lﬁ?cmxﬁﬁs‘é‘é ed, b?eemgﬁa]amtmlc;e 441 lgsgg@%@ | GF- IR

anti body. Inach?J referred enbodi nént ant 1 neopl ast is able to
furi her inhibi¥¢td St@%‘lffatenﬁjﬁeﬂﬂiﬁ,ﬁ” ﬁﬁ3&ﬁ98e6@&5ﬁlﬁré998 20%6,0851 82 nbodi nent

the anti neopl a091©0R8aN, 5983and%dr3096W05e9a1s$ W@bméﬁi }?\éhsheé&m&ﬁ;odl ment. the

5-fl uor odepxy i,n or CP-358, 774
co- adm n| raﬁlggﬂ %&9&32693’(1?“%@64 Eebryagy 3, d@%ﬁ”@ﬁ@l’%@é aph WO 99/33738,R ant i body

hibits t IbotheublisgéODE % 20 65%
i nhi bits tunombothg hsﬁé tbbePY1,ab0d, YRS bs/PELLY ﬂs%e@%ﬁ&lgfgsla}f \?82"2 54 dast

70% or 75% bl y 80% 85% or 90% af t

See0 O(ra g. ,Q FirTg%}3 ?953 EE%& ne 1|1(;499$ ﬁéB&S%%rmﬁgmmMemmu, 1998 ant i body

is selected WOWA5082, published September ot 1

conprises a hq@@/‘xy&&i 5';%1351 Shtepze(%af n o?ggaﬁvﬁ%%%wg??f’é‘gmheg%&?tﬁﬁl’t hereof
9560, published February 24, 2000 and WO 00/037504, published

20 June 29, 2000. The XENOMOUSE ™ produces an adult-like human repertoire of

fully human antibodies, and generates antigen-specific human Mabs. A second
generation XENOMOUSE ™ contains approximately 80% of the human antibody
repertoire through introduction of megabase sized, germline configuration YAC
fragments of the human heavy chain loci and x light chain loci. See Mendez et al.

25 Nature Genetics 15:146-156 (1997), Green and Jakobovits J. Exp. Med. 188:483-495
(1998), the disclosures of which are hereby incorporated by reference.

The invention also provides a method for making anti-IGF-IR

antibodies from non-human, non-mouse animals by immunizing non-human .
transgenic animals that comprise human immunoglobulin loci. One may produce

30

such animals using the methods described immediately above. The methods disclosed

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



| nduction of APy An i-1G~ 1R Anti bodi es 25 Anot her aspect of the invention
provides an anti-l1G--1R anti body that induces cell death. In one

enbodi ment, the antibody causes apoptosis. The anti body ig Ice
apoptosis either in vivo or in vitro, In general, tunor I are nore
sensitive YO'4pdPfosi s than nor nal cgll's, such that adnP@l’S¥atidn of an

anti -1 G- 1R antibody causes apoptosis of a tunor cell preferentially to

that of a nor prlene@thbodifend ARG the adm ni stration of an
anti-1G~-IR aﬁ?i body decreases. | eveFms o@gﬁ%%s‘h&e%ﬂgﬁ ERAF s i nvol ved

in the phosph®tho®gt inositol (PI) kinase pathway. The Pl kinase pathway,
in turn, is involved i iR&ef wW.eration and prevention of

apopt osis. Thus, inhibiti onBQ%dgﬂweggweglgﬁlis‘%m%np%rf%ﬁ’@?ml’% hUmaBr e preferred
WD 02/ 053596 mmmunaglebyim@sne 6 aRGMinBObAG 1 B neinieds refhiimart he ant i body i's

adm ni st ered it VibN@int O : tosis of an |G--]1R- .expressing cell. In
a preferrgd elrrrri)r%lgllogrlg%@ng'; ]ﬁ‘g%ﬁl%g& plr%acié’f’éé?géﬁouftl%ir?f;‘f.'s_[’?gmil,‘ed 2.13. 2,
2.14.3, 3. 1. 1thrapgigthg inchisio of indivitipal genes dropr ths RSodus hERLYoreBamare ¥, ght chai n
or anti gen-binngi i Qn reof . 5 t hods of Produci ne Anti bodi es and
Ant i body- Pro tfg?gng&é)gl otn%_l ;ﬁg%sng?,loﬁew&rwozr%%%ﬁesr AME FRNSERbGE At 20f t he

i nstant i nventrwd constanbissian(iréfordblpz s gamma corsaduegidn)ye fofmedrinsiang a non- human
ani mal conpri ShagSe : 1 he n__inuaunagl.obulin | s with an
|GF- 1R antigen. In am?ﬁ??b%éggﬁﬁ%di%n@?m%wés %%ﬁrﬂ’%& Wi H‘n"gal is a
XENOMOUSE®M RatfnENo.iSs244 808 efidn8e4, 682 hBUs 6,621,126, £6314ats, 5,66Inm6j ses | ar ge
fragments of ¢ @ By e I |} [ ' i gl in . nouse

ant i body production, SegmlesrbggB%ggﬂsg’)geﬁd?%aﬁ%g?%eﬁziﬁ%éa?“dls21 (1994)
and United Sta*8dohhewhy negporaed yyeferdic@39, 598, 5, 985, 615, 5, 998, 209,

oubl i shed’ July 25, 15 Tou e uPnbt tonnats B iRl 1000, vo
96/ 34096 and V¥S'WEF BGIRABE potsionsof felig loshemn Be potbaredadd inkB@fked MB 98/ 16654,
BiPosiet et el S AR Wi 8 10 e
10, 1999, WOmRMSEEA9ficisabimmmeglotabn diversitRtokuppottTBID B-ADIERIPABRD, publ i shed
VCENOVDUSE TR e it BB BR T er oi re of  ful Iy hunan
anti bodi es, and gener db exleramragute-adpern btz G RamtibbhSa ndh-gand generati on
XENOMOUSE  T14nigRNoApRsing RIRCSHalTBE fb Hurf 900-0funb NS BN, ant i hody

20 an IGF-IR antigen and the antibody or the antibody-producing cell is isolated from the

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

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

preferably a cell that overexpresses IGF-IR on its cell surface.
Immunization of animals may be done by any method known in the

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

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

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



repertoire through introduction of nmegabase sized, germine configuration
YAC fragnents of the human heavy chain loci and K Ilight chain loci. See
Mendez et al. 25 Nature Genetics 15:146-156 (1997), G eepgassh 2008o0bovits J.
Exp. Med. &@% /ﬂ%? 495 (1998), the disclosures of which are her eby

i ncor por at 84 BY P &f er ence. The i nventj on al so provides &“HEPHGEPor making
anti -1 G~ 1R antl bodi es from non- human, non-nouse ani mal s by i muni zi ng

non- human trwwawspoﬁscm%&mﬁ%mﬁ%%%%ﬁg %Znsdcﬁg%ba m'gg%by,uplg'gtgq LOSLOV? ©

may produce 30 such aninmals usin scr
The met hods di'BEPBEERH elfﬁ’”’[’H@gé’sbﬁﬁaéhréeqmnmdmmbdaldspcﬂesmnhebed)l n United

States Patent dan@94uideeshit ﬁm?ulﬁe AFod VB ecr\é\@f?c%i)?ég’ta?G PCT{aLanSc {51113 36

preferred enbodi nent, the non-human ani mal Chemﬁ bi gs,
goats, catt!| e MasFophesies any Othcncmnmofdh@mdmumeays;ent Mefmhlyhtﬁaran ani mal

Compe! <1 nos TRl BRI GBE A BhE SRS Ut D

"m ni | ocus” Ruman 5 ul i ns an
exogenous |g I%%dﬂiﬂslstmtmtdf@ct potyfpamldg!sptdadaommérus\ieﬁamwéksi ndi vi dual genes

from the 19 | 0cuS. ThuSsuufpe 1 6fofBR § Mooe 5055, 006, OSRiGoiBenes, one

or nore JH genes, a regi regi on
(preferably a‘ﬁ@rfh‘hleégihéltﬂamlﬁf'el@mnbosahm bufferseidbalimt 0 a construct for
inserlion into an animal. This approach is described, inter alia, in US.

10 Patent No. PaoduéfinnSP AntibodRdanB800:bo @%gucg%%elﬁm@gS 126, 5, 633, 425,
5, 661, 01610 5,770, 429, 789, 650,. 5, 814, 318, 591, 669, 5,612, 205

5. 721, 367, 5, 789, 215, ¢ mghyszationsof anianmaliyith Ht&ﬁplé?raa}flé@. ayibpditer ence. An

advant age of nh:ﬂorrmmbddwbtﬁluamcreuaﬁﬂaywoﬁthﬁedrfﬁﬁﬁﬂﬁbfar}ﬁm‘é'l Ay Wairefr rCONSt ruct s
i ncl udi ng port| ons of the aﬁlocs Ewgn be generated and |ntroduced into 15
ani nal s. Howe\% °°|z5’&"§?ﬁs|° M §0R131e% Fomds apmal hrblasding wseasifisimgtheach i s

that there maymumt Tihe sertih inlag be ed eI BEHi R Wonth Ain¥iRXISA! i %g o %{7}91 rt UI
ere may be | ower antib producti on.

B-cel |l devel o uc

order to pr odﬁggmahﬁkiﬁsﬂb‘aﬂ%aéq"ébe P‘?‘?J%irﬂ’l“!ﬁ?é}f} IGE- [ﬁéﬁﬂhvdmmy bei mal
conpri si ni§ sopwifet fral thoferint &SRB Imn Ry Mlxﬁ@bﬂtéx&dhﬁ’ﬁhs xh%m%mym zed with
20 anIGFIRa k%ep ﬁgﬂthe ntlbogg orthe antib ucing cell is

i sol ated fror‘r?? FEohah VHHSH arefiad apeeqops biscpusg A1 aﬁ*&ym@éam@eﬂlaatéa camb¥ or

purified | GF- dtaineids limitar i efegblyylona aﬁﬁﬁ&?hds%kf&gede@u@ﬂﬁ&r&?r enbodi ment,
the 1G--IR anémge%n is a fragnent of |G-

In another embodiment, antibody-producing immortalized hybridoma§
20 may be prepared from the immunized animal. After immunization, the animal is
sacrificed and the splenic B cells are fused to immortalized myeloma cells as is well-
known in the art. See, e.g., Harlow and Lane, supra. In a preferred embodiment, the
myeloma cells do not secrete immunoglobulin polypeptides (a non-secretory cell
line). After fusion and antibiotic selection, the hybridomas are screened using IGF-
25 IR, a portion thereof, or a cell expressing IGF-IR. In a preferred embodiment, the
initial screening is performed using an enzyme-linked immunoassay (ELISA) or a
radioimmunoassay (R1A), preferably an ELISA. An example of ELISA screening is
provided in WO 00/37504, herein incorporated by reference.
In another embodiment, antibody-producing cells may be prep‘aared
30 from a human who has an autoimmune disorder and who expresses anti-IGF-IR
antibodies. Cells expressing the anti-IGF-IR antibodies may be isolated by isolating
white blood cells and subjecting them to fluorescence-activated cell sorting (FACS)

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



IR, preferably the extracellular domain of |IGFJR |In another enbodi nent,
the 1G--IR antigen is a fragnent that conprises at |east one epitope of
|GF-IR I n another 25 enbodinent, the 1G--IR antigen is 28 Gl Bhat
expresses I%S:-I Ron its cell surface, preferably a cell that overexpresses
| GF- I R on M surface. | muni zatjon of animals may B&EVR By any

nmet hod known in the art. See, e.g., rlow and Lane, Antibodies: A

Labor at ory Mangaks willevw N i ng Har bor Press, .1990. Methods for
i mruni zi ng non- hurr‘gn‘anui}gr%é:ﬁgn gé&%:eﬂor}égg éﬂﬁm?rimc%? "rcgl{‘%’?arb}f”?@@ OmMa§ SERTESSING s,

cattle and hor BesanapeIGEHR antibodies. iIn gerteeal anit is aSese prefered embbiambaw and Lane
and United StapRssPREEMIvAINS 4 0l 96F. .preferred epbodinent, the |G-IR
antigen is adnini st er ed v%’nst% a ag‘é‘?ﬁﬁgﬁnf’%{bg’dﬁwmaﬁ %wh?‘%rn[@:r@sponse.
Such adj uvants incl ude &atibRiRammbodyprodwimthgbidomss ereSelodidIVididd aniRl Bl

| 248 96 _PCT/USO1/51113 37 di peptides) or |SCOM
girmmrTﬁnrryOSti ul mﬁggger?ﬁ%/@f(gs r.gééghc ac{azﬁftfﬁ?’dﬂctj[ ImEFQOUSH P)‘fbé‘@%’mpa E’ﬁ{é’%ol) ypepti de

from rapid di shighasbodyyraigcticnsinedésireblé intibbdyechh@6iahistide ROSikdusse@ furthBEY mMay

contai n subst apggs imulate the host to secrete factors that are
chermpt actic for ﬁaﬁc)ﬁg?)%@%énsayé’ﬁaﬁbﬁ?eﬁn EOIPBEM'EC BrSYRETBEIF AHTAIS 1By st em

Preferably, ifanimas thallachepinrdeneisgsiémgieng radevnite, S &1 @M cuful}e i JiARINI zat i on
schedule wi Il NOKsY of,...npre adm ni stragions of the pol ypeptide,
spread out over ,se\ie?sg?e\é@mrl’egéﬁlgm%rﬁiﬁﬁf’?df“g l?ffff"ﬂ@%”&l‘i"eﬂlkﬁ?‘ﬂb‘@l‘ Foel

i muni zi nd%a >adiEuokgEinTivg artwi th ful | -1 ength human 1GF-1R in o
phosphat e- buf f ered sal iggy, pon of Antj.bodi es and Anti body- Produci ng
Cel | Lines 10 After i mmnie?g?ﬁg%&%#&g&ﬁggwmf 2 RPRUreD apeel (1 e gen,

anti bodi es  arfdprevsesdniman supunsebbioi gegescat e spiayic Beedirafnattohr om t he

ani el Aok ks BALAPRCGAIAL B I RS S SRS Lom e

ani mal by bl eeding or sacrificin NI
i s obtained frhsrimpiaizedaniral is XENOMOURE" odnd thiermyeldnfcdei] GiRe FRYoRE Obt ai ned

fromthe seruBcrddry L6 \oi v nti bodi es. may 15 purified fromthe
serum Serum or i nr%unosgﬁ%uoﬂa%m%%tgf ne °ﬁnﬁ°§1nli‘”§ '%ﬁﬁg‘é’Flzaﬁ@% egol ycl onal ,

whi ch are di sgml&ﬂ%hgeous because the anobunt of anti bodies that can be

obtained is limted ang, {hg L | antipo l_IJéas a het erogeneous array
of properties. In another sép%gtl(’) |r'f’eﬁrt?tf°n£ﬁ‘fvi"%68%)/’- P‘Bbﬁfé’fh"@d‘icﬁg%‘rtal i zed

hybri domas — 28/f¥y hyBamedGF B antitdics.nen d efeimédzesboaiftieR® the hfriddhas
I mTuni zat i on, afeRu@MyBRAontaS, as described above, In another preferred embodiment, the
20 hybridomas are produced in a non-human, non-mouse species such as rats, sheep,

pigs, goats, cattle or horses. In another embodiment, the hybridomas are human

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

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

Nucleic Acids

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

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



sacrificed and the splenic B cells are fused to imortalized nyel oma cells

as is well- known in the art. See, e.g., Harlow and Lane, supra. In a
preferred enbodi nent, the nyeloma cells do not secrete i ghpgbul i n
pol ypeptid secretory cell line). After fusion and antibiotic
sel ecti on, %ﬁ%%% %P

tidomms are scr eeng? using | GF 25 IR ECTHBPYFIBR t her eof ,
or a cell expreSS| ng IG-IR In a préferred enbodinent, the initial

screening i s pemhoghoddlinBiahgmaninghins n ngl ELILS
radi oir nnunoass h\;\B(?RI Ai; ) elfnerlabl glﬁ lgllff é@ﬂ:rdb ex%ﬁ%d fheﬁﬂf@dscr eeni ng
is provided i'f s bar ?58&“%?’&%@%0%%@&8@&@1 reference. In another
enbodi ment, anti body- pﬂ‘h@ﬂ@dlé?@a&@hbficdi@%cpﬁng{hgQfgljiai%%r_[eq%xc];frt etr’ﬁ}g%bhun'an who

has an aut oi rmlllme di sed[_e who exi)resses ant | dies. Cells
expr essi ng t h&"3IhPRY. becgerived om s e A2 TP 1BV K geot. alnagrdfsrrddsol ating  whi te

bl ood cel 1% asglb R Ghd I t| ated cell sorting.
(FACS) or bxﬁrgamgdonl%ﬁa?g{s%ggggigg %?eh%? E’Br tJ8’f‘i % her eof

These cells NYerFoE malug2ZhaRBEIIE: lﬁgﬁﬁﬂdfﬁ@birﬁﬂ:aei&e j@Bingused with

a human non- segioalderived Mo KRB Br 125 OfF) qggg ri.do expressing human
anti-1 G~ 1R antibodies. In gerﬁ'erral t%ﬁgv%s a Pess <4 emgar’?’%rﬁ Bhbodi ment

because it i s™SeEACH pjagule gaeoding the lighrcham @ntanrbmdm@se thirl fen lnAivie adid | ow

affinity for ¢ k RomARd fife ng,lyby i domas are
sel ected,  cl oégggeang 5 %fglrnt heeéﬂs‘%?éeégﬁgj%?r%l gg’lloreg SRHRPAATY i st i cs,

i ncl udi ng'% ob Pgewﬂ?‘ F%Farﬁ%Pngréfmblynomcghthamhrmaynqmcwbhhamgeon and desi rabl e

antibody characteri sti The indéntish srotid&ehubidictaPR mo %ﬁfe(?lyxt ermcti)es A f may be
cul tured and exﬁ\?nﬁﬁghg n vivo in syngeneic ani ma Pt%hat | ack

an i mune syst# ht ghain (Vi) centainipg ptieastthree ewinowcid chamgvs dompared Met hods of
sel ecti ng, Clmmerggmnﬁs@ﬁﬁm%ﬁwexﬁm@%ﬂ?mcﬁﬁe% RN e Qpfose of - 10
i ze

ordi nary skill 3 the_art. Preferably, anl rrxalmla‘g1 non- human
ani mal that a&gﬁ: agesfiom thessrmiinsiseayecs ifami the Yewéancaithetantbodos en.e, B cel | s

are fusedsto 213 ayakorm.ders.xad Ay @BINTLS ARAAAGHD GiR: | Ehgelglq”!ﬁonfﬁau”a”

ani mal . Mre rlefiarablx the inmmnized animal is a t he
myel oma cel | THFf4lejcempnting,a nuplpicsasidsequenag thas aneedes tbe aming asdicquase sthe myel om

cell line is tNS@rbié RgioB@Ethe Bkt chain 5¥AM] © | R he invention
provi des hybr6| 1d g am i Qc}aczeb ﬁﬁ?fa%ﬁl g%ﬁf%‘&tj

g S, are‘g_baduced t hat
ant i bodi es. dFvERY r?ﬁ‘b’é‘?eﬁéﬂ‘ﬂdelft ?Féd mylseulelommpsising a nucleic acid

sequence that encodes the amino acid sequence of one or more of the CDRs of any
20 one of the light chains 0f 2.12.1, 2.13.2, 2.143,3.1.1,49.2,4.173 0r6.1.1. Ina
preferred embodiment, the nucleic acid molecule comprises a nucleic acid sequence
that encodes the amino acid sequence of all of the CDRs of any one of'the light chains
0f2.12.1,2.13.2,2.14.3,3.1.1,4.9.2,4.17.3 or 6.1.1. In another embodiment, the
nucleic acid molecule comprises a nucleic acid sequernce that encodes the amino acid
25 sequence of one of SEQ ID NOS: 2, 6, 10, 14, 18 or 22 or comprises a nucleic acid
sequence of one of SEQ ID NOS: 1, 5,9, 13, 17 or 21. In another preferred
embodiment, the nucleic acid molecule comprises a nucleic acid sequence that
encodes the amino acid sequence of one or more of the CDRs of any one of SEQ ID
NOS: 2,6, 10, 14, 18 or 22 or comprises a nucleic acid sequence of one or more of
30 the CDRs of any one of SEQ ID NOS: 1, 5,9,13,17 or 21. In amore preferred
embodiment, the nucleic acid molecule comprises a nucleic acid sequence that

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



are nmouse hybridomas, as descri bed above. I n another preferred enbodi nent,
the 20 hybridonas are produced in a non-human, non-nouse species such as
rats, sheep, pigs, goats, cattle or horses. In another emoadsmamt. the
hybrldonas.@ &.4opn  hybridomas, in which a human non-secretory nyeloma is
fused with a hunan ceII expressing ap anti-IGF-1R anti b8EY/USNFNE| ¢ Aci ds,
Vectors, Host Cells and 25 Reconbi nant” Met hods of Maki ng Anti bodi es

Nucl ei ¢ Aci ds Nyakgisoragbfcorphias Uhdeie ntibodjes of the
i nvention are 8%% InO(E)’ﬂr?el enbod, Qaggéqpﬁ‘é@ﬁﬁ%ll-delgljk %‘"P?BP%%HU
encodes a hea\% 43 gk EheliZh- of an anti-1GF-1R i munogl obulin. In a

preferred 30 enbodi ment Th@inGdnfieh fsd WHEVis: codes a heavy
chain of an anti-1GF-IR inmunol ob Otl}hll n %%dﬁarel]gta m%?leﬁ% 5%%[ CAA4E° ol ecul e

encodes the | iJHP a%idisequence afip W that hagan sminp ecjtl edguérice that is adleasDTR4 pr ef er r ed
enbodi nent 5 MsyeR0Rdesh; 205, 8446 RO06. WRyDY/ 99(3?%{@@?0 b 3

i Mrunogl obul i n | s a human | nmunogl 6bul’in,” préefe Sr‘f“ The
encoded i ght? EYFaP?F‘?FﬁV'YH@aé[LXh%htannnsgsranaammtai S’unclﬂéeecffe:haMSE I]j< chai n.

The nucl ei ¢ aqi@s.moke@u di n of, the I| chain
may be derived from ?@elﬁlgm ;ﬂgml'%%f prov Esa"ﬁ“ﬁgéf aﬁ‘rdéF‘é‘FF‘?dg

enbodi ment, t H&2Y$aght0% A8%n80% 88%r 90¥e @ 5% %%tSH% 530 oM9%g RRRRrical 10 aaNOL her
referred eﬂbﬂd}h@'@ I i e light chain
p i aaseqtu@,eceep&le%kgsggbgt (SRR Egorgzﬂ 3,9@(,*]1 g

conprises |n|ng region deri °h an even nore
preferred! H‘BH‘F“‘ tha &iveriiga P&V@efa%ml&lmcebmlecu&modhm Vviheat i ght chain

contains no rrmmxd,ﬂanndeen Ak RReAE dd Lom e germine A30 Vic
gene, preferab%ﬁs@ottenore th glrsl STX am lrtllggfl[glgglﬁ‘i%’ ¢ %‘r{“’e‘f%%"a%ad'a%é lhore

preferably no Aabeverfagicularly mouckeig %Fl(trmlngéesthatfhmpmwenﬂidlﬂcﬂad@d ovi des a
nucl eic acid el leficolih@tan ight chain
sy S960S3 8L L 8L B 15

(VL) contai ni E.B at | east three am no aci he germ ine
sequence, f RRVETian 3159 prgvidesi anuelnia aejd sequerseicniexing an v Lithat hitidass no  aci d

changes frsom uidRr Bighylsi of, one of the antibodies
2. 1291 15 2.13. Eg@ Vs dﬂgﬂ’?%%%ﬁof‘%g‘gmg&iél‘lﬁlic“'?C%“P”fmgf““ﬁ*ﬁéa?lﬁvent| on

al 50 provi dessegumep@qn@ oggﬁng NSSeb & léoh7p¢r|ZS| ng a nucleic acid sequence
1(;:22_;[ neg?ogeizt Qe gmlgogﬁ@lndenﬁgﬂﬂgd;ﬁ-@vx@és al{ﬁxglglf\éaalnfge § (rgfi\c%dmn of the Iight
vdriable region of the heavy cham (VH) is derived from the DP-35, DP-47, DP-71 or
VIV-4/4.35 VH gene, preferably the DP-35 VH gene. In another preferred
20 embodiment, the nucleic acid molecule encoding the VH comprises the joining region
derived from JH6 or JHS5, more preferably JH6. In another preferred embodiment, the
D segment is derived from 3-3, 6-19 or 4-17. In an even more preferred embodiment,
the nucleic acid molecule encoding the VH contains no more than ten amino acid
changes from the germline DP-47 gene, preferably no more than six amino acid
25 changes, and even more preferably no more than three amino acid changes. Ina
highly preferred embodiment, the nucleic acid molecule encoding the VH contains at
least one amino acid change compared to the germline sequence, wherein the amino
acid change is identical to the amino acid change from the germline sequence from
the heavy chain of one of the antibodies 2.12. 1,2,13.2,2.14.3,3.1.1, 492, 4173 0r
30 6.1.1. Inan even more preferred embodiment, the VH contains at least three amino
acid changes compared to the germline sequences, wherein the changes are identical
to those changes from the germline sequence from the VH of one of the antibodies
2.12.1,2.13.2,2.14.3,3.1.1,492,4.17.3 or 6.1.1.



6. 1. 1. The invention also provides a nucleic acid nolecule conprising a
nucl eic acid sequence that encodes the am no acid sequence of one or nore
of the CDRs of any 20 one of the light chains of 2.12,28 ARG 3008, 2.14.3,
3.1.1, 4.9. 4.17.3 or 6. 1. 1. In a preferred enbodlnent the nucleic

aci d nnledeélgﬁﬁﬁrlses a nucleic acid sequence that eREBNEY/SIHE ani no
aci d sequence of all of the CDRs of ﬁhy one of the light chains of 2.12.1,

2.13.2, 2.14.3, 3. 1.1, irbofR chbodimbil; e Qi ack 1ecdlé1co§rgo%g ghodi,ment, the

nuclelc acid nol ecul.e conprises a nucleic aC| sequen enc%&es the
anmi no aci d 2598ge MeEensedes He agHnogeid seqyeneaf the VPBO”lUH 243. 21:81433 22 or

conprises a na¢liesg.2a6i T oreOHeRGRotRS A6 b JRJ\%@ 9, 13, 17 or
2 1. In another preferred enbod |menre e] nrhthQ? S A mg‘Fceugdul e conpri ses

a nucl ei ¢ aci EPRYEEEFATUEIe R Seoélﬁ%&ééeftchéesafmanmmldobee@qu@eemf one or
more of the CBR&&fhe@DRsQa@aue%a@%QhE}z NOB2.1322, 814, %Q& 1 Hih9 21%[1253 of2 or -

conprises a clelc acid sequence of one or noire 30t bf any one
of SEQID 14, Insa preferrqdzembpdimgnt, she nuglgic acigrmotecyle edraprisegh nusleisadidnent , t he

nucl ei ¢ acid @h@l@adha eﬁéuawh%ﬁmaaaalséq%hrfce@&*aﬁ o?ﬁggﬁ?%ééhﬁgé efgodes the

am no acid se%uence of all of any one 6, 28
AUG 2006 WO 921353394250 1801k $9214817-30r 6.01. Inanoth® poefer?@ or conpri ses a

nucl ei ¢ aci d GHPIBRGE tRiudkic atifgofeDiRS, s 1,5, 9,
13, 17 or. 21. The inventi onl glso0 rovi esrgg%nrglg w%méﬁgnée ecul es that

encodes af a‘?’r‘ic?ﬂfsﬁ‘&aﬂ'”@éﬁﬂé%’é"%ﬂfanw SERAP NS 4ad 13 6120 erxcd4chr seguence
that is at | epsfrid@¥mueid 3% se%@e{oce 8o o S {.19?&1;’(95 967%11 %CV ?3/0 gr 99%
ar

identical to a 1¥L descrl bed . above, partic conprises an
am no aci d sefeRdEe B‘T'Cd(ﬁ'ﬂ?%‘fn%EéeEEﬂe'Nw mQICCLSC Commsq&h nug¢lBicarid22. The

i nvention al seqyehesthal@ficodestHEArBhE aciEi uéﬁgblfed%@rﬁ'x{ﬂ@toft}fe%lﬁfs k GRSL 70% 75%
80% 85% 90% 9@5{19‘%%%%0 97% 98%or 9% 1 dentical to a nuclei‘c acid

sequence of Jf&° P8 fcds!2, 16, 29 or 34 orieompnises g pucleig acid sequence ber 10

embodi mens, tdneommerarthecumsgvmeo%eafmh?Ngsafwdl1”‘?%91“9%' g3 efGoding a VL
that hybridiz r highly stringent con to a nacl éic acid

mol ecul e encd’(ﬂ‘?f?\"{fL‘jj dimgat!, e Beslqip s mplogude copwrisds e mueleic ycid sequedcei ¢ aci d

nol ecul e t hatthd: exAatdsSI8Sand @5&]& Fol @él o acid
sequence of SE&I' D Ifl% " 8 " ogalléﬁ ggﬁ&@iaﬁgg?én{}g’nt on

provi des a nfefeitcieady or Zﬁé’dﬁme%lﬂcﬁgldémmcetomlﬂ ofth& €DBE zé@ylS under

hi ghl'y stri ngaasfSEg NOSITS 7t 01, a5, nugmc aci d nol ecul e conprising a nucleic

aci d segyence of one of SEQ D% 1, 5, 9, 13, 17 or 2 1.
In another'em odxmcnt the nucleic acid molecule encodes an amino

acid sequence of a VH that is at least 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98% or 99% identical to one of the amino acid sequences encoding a VH as described
immediately above, particularly to a VH that comprises an amino acid sequence of
one of SEQ ID NOS: 4, 8, 12, 16, 20 or 24. The invention also provides a nucleic
25 acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% identical to a nucleic acid sequence of one of SEQID NOS: 3,7,11,15, 19 or
23. In another embodiment, the nucleic acid molecule encoding a VH is one that
hybridizes under highly stringent conditions to a nucleic acid sequence encoding a
VH as described above, particularly to a VH that comprises an amino acid sequence
30 of one of SEQ ID NOS: 4, 8, 12, 16, 20 or 24. The invention also provides a nucleic
acid sequence encoding a2 VH that hybridizes under highly stringent conditions to a

nucleic acid molecule comprising a nucleic acid sequence of one of SEQ ID NOS: 3,
7,11, 15,19 or 23.



i nvention al so provides a nucleic acid nol ecul e encoding the variable
rTQSi Ion gf t he heavypchai n (VH) is derived fromthe DP-35, DP-47, DP-71 or
VI'V-4/4.35 VH gene, preferably the DP-35 VH gene. | n anopigesy (przaﬁerred 20
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regi on derlve@ ?rom JH6 or JH5, nore preferably JH6. | RCENOYR&H3preferred
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20 thereof w1th a constant domain of a light chain. The nucleic acid molecules encoding
the VH and VL chain may be converted to full-length antibody genes by inserting
them into expression vectors already encoding heavy chain constant and Ii ght chain
constant regions, respectively, such that the VH segment is operatively linked to the
heavy chain constant region (CH) segment(s) within the vector and the VL segment is

25 operatively linked to the light chain constant region (CL) segment within the vector.
Altematively, the nucleic acid molecules encoding the VH or VL chains are converted
into full-length antibody genes by linking, e.g., ligating, the nucleic acid molecule
encoding a VH chain to a nucleic acid molecule encoding a CH chain using standard
molecular biological techniques. The same may be achieved using nucleic acid

30 molecules encoding VL and CL chains. The sequences of human heavy and light
chain constant region genes are known in the art, See, e.g., Kabat et al., Sequences of
Proteins of Immunological Interest, 5th Ed., NIH Publ. No. 91-3242, 1991. Nucleic

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



15 one or nore of the CDRs of any one of SEQ ID NOs: 3, 7, 11, 15, 19 or
23. In a preferred enbodi nent, the nucleic acid nol ecul e conprises a

nucl eic acid sequence that encodes the am no acid sequences of all of the
CDRs of any one of SEQ DD NOs: 4, 8, 12, 16, 20 or 24 or_ conprises a

nucl ei ¢ acid sequence of all of the CDRs of any one of QERDAUDZMS 3, 7,
11, 15, 19w 022335020 | n anot her enbodi ment, the nucl ei ¢ gei gl pcul e
encodes an anm no acid sequence of a4¥H that is at |east 70% 75% 80%
85% 90% 95% 960 f97‘V 98% or. 99% i dentical to one of the amno acid
sequences encﬁﬁ‘?rﬁsj "2 81 gestlishikay haymrbrsdinitoduged alsttieantp@ftircul arly to a
VH that conpriss#mdaRolagino acid sequence of one of SEQ DD NOs: 4, 8, 12,
16, 20 or 24. The invention also ovides a nucleic 25 acid sequence t hat
is at least 70% 75% 8boprefessd g’ﬂjm%%‘e !9@%0 RIANCRAB Dty varigDBo i dentl cal

to a nucleic ajidhcaQue th 1RB&es A I#ng S ol
| n anot her ngg&l ment {l@hle nutc:I ei é zfcal m) gcegonf(§§ gg\ﬁﬂs @ one that
hybri di zes’ un Ot?fa‘hla tbe pycigiessid m@imlqmwbngﬂ)e zariableiregian dciedigagequence

encodi ng a Vthaas cH@36s thOsk t V a i ses an
am no acid se uenge 30 tof OR%%{%E%@%%;WQY)S ?6 '14‘161@0 6‘50#?@4 The
i nvention al s’ PPovi dreictsthpeine peid seqesinde snelghBQ B Néhd?bdtpilgs e Witidihat

hybri di aked nol ecul e
Comr St ng E“nU@;igi‘%“a%*‘f&"“é"é’{g%‘.%‘%‘sﬁg%“'%t%ﬁ%she%ﬁ rigEEng iR 17 °58' ¢

or 23. 21 AUGBERHeAD 2002333606 AT/ IUSOR $12.18nd 64R1, Th@ IDNG:esC aci d

mol ecul e ¥Ncodbpivgs thd Ankigs acd sefGnbe ki SERAIIEGH ht chai ns of an
anti-1GF- IR anti bod%16 , these\garl abl e tbglgl oér)tsist(:a(hzgl%g\{]¥e "ucglctﬁl&‘ obt ai ned f rom

any source t h¥f"PFo R the copstpnt regim qf thedight @@dl;pfttwtahhdﬂs-lmﬁmxblosnei ating
mMRNA encodi ng2.am1 ant3|7b2)qi4/3 arel,weld 2kng t Sanbr ook 5
et al. The m@c/ used to pr o uce\M(a:]dDai;\lg1 gﬁu u{sneaqren ?ﬁﬁie"wgﬁmtr ase chain
reaction (le%}bA € B “[WQ"E’i’lf)cr‘l'i‘cr?gcﬂngdhﬁqobﬁiwdg@mesfthbhcamehmnhmdddient of the
invention, tSEQIENG: 28,asd He ARIRC! froma hybridoma that
expresses.an anti-l G- 1R antl body, Oqﬁc)lg%gecérﬁ?%&&étﬂ%%\?’gtam&@?‘@ ﬁte

hybr i domd >t hall8h 3@ encodgs SEQID NO26. I3 a rorepreferred snlmdtmanns}g:emtlexcanl el cel |
t hat expr eSSeﬁldhwmﬂleibﬂcddm@@&%h%%dn?augQﬂﬁéﬂeaﬁg%m n%ﬁ%&nsg;m c

non- human nouse tragggﬁ ani mal or
ani mal . I n arr6i47B% dP REKR7 anf the HWE}Fﬁdémlqcsledmodmgdtefcbmmna non- human,
non- t r ansgenidomainiha®the ndliCtidRYuel& HSES D NO: 25,

In another embodiment, a nucleic acid molecule encoding either the

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

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

30 The nucleic acid molecules may be used to recombinantly express

large quantities of anti-IGF-IR antibodies, as described below. The nucleic acid

molecules may also be used to produce chimeric antibodies, single chain antibodies,

immunoadhesins, diabodies, mutated antibodies and antibody derivatives, as



e.g., for humani zed anti bodies. A nucleic acid nol ecule encoding the entire
heavy chain of an anti- 15 IG~ IR anti body may be construct ed by fusing a
nucl ei c acid nol ecul e encoding the variable donmain of g Q@éy ain or an
ant i gen- bi nd| ng_domain thereof with a constant domain of a chai n.
SimiarlyW %8? %ic acid nolecul e 6{)COdI ng the 1ight BREPHIGHIHN
anti-|G-1 R anti body may be constructed by fusi ng a nucleic acid nolecule
encodi ng the n a I| ht chal n antigen-bi ndi ng domai n
20 t her eof wu‘t/ é’%gb‘ﬁ‘é‘?’ déﬁ‘faf H"%‘i’ 14 mgigey iSHéﬁ ‘ﬁ“veﬁﬁéﬂ%aewhl&n@cu d

nol ecul es encwditragsgetiaenial, enedudltic eid mdledBlYs RS, KeUMEDE afipb® full -length
ant i body genetﬁmﬂﬁlz!n%%eﬁl;“ ng p?ﬁ?‘ nto expression vectors al ready encodi ng
heavy chain cons t g Fi &tﬁt‘ CHE°Y: const ant regi ons, respectively, such

that the VH segrrent i sinapethatembediment] mka@lzléx@actmoleétﬁe%\byth%hﬁleﬁh&xo”Sta“t
reglon(CFt) %’E’E {ds;?s Wi, t hi hevSnttor and the VL segnent 1s 25
operatively |THEF T PHLe ‘?rg o sefiamtibpdyFeaenees, Fordpganent wi t hi n
the vector. aAiutlercraa:ﬁmw@dcyl,e pidbe maygé @deﬁuﬁd&h&om'n%éhﬁér £RERAIPY the VH or
VL chai ns are. ecurz;c?e into, full-1ength antibod enes by Iinking, e.g.
R A bﬁg‘ﬁgs%f gonldtts usedaucl ei ¢ aci d

| i gating, t he"htic
mol ecul e enc outerrrgzaatoﬁiﬂlatdmalcmcmsid @Qqu%ﬁéieﬁ\ﬂﬁlhgla in PRIdEGAY @aﬁalh& 9&8811@6?'

t echni ques. ﬁ:@f di achl usi ng nucleic acid ecul es
encodi ng VL and 'es 'I"Pnép? ﬁ‘E‘B%d”BF“‘HGWICWé&W“@MIqSNjht chain
const ant 19 eglotlspngeintasiearlea eﬂeﬁedéiﬂ:oarntcnt ealigtublestidéatror! al -

Sequences of i erest, 5th Ed., NIH PubI No.
91-3242, 1991 [% ﬁge%”g’g’é%c ‘% “gé‘g@r‘f a8 ?fdh%%quulorfmt@wgthaneavy

and/ or | i ght cedaanare pwﬁ:yred erebodineens the oNgemRROMAdY\Ehddd NP2 Hart BEIA$01/ 51113

43 expr ESSEdnfoFeodFt into which they have been introduced and the
anti-| G~ antlbo |soI ated. In a preferred enbodi nent, the nucleic acid
encodi ng the vari abl e regi on of the heavy chain encodes the amino acid
sequence of §E@’FD NCS: 4, 8, 12, 5 16, 20 or 24, and the nucleic acid

mol ecul etg&ncodi ng the-m@{ bg{glog 5o t chai ns, enco es t he am no
acid sequence_of SEQ ID J 2P QE%CBE%%H@@S"&&E '2“°le§E‘t§’d PRERRSS 28 depi ct's

the anmino acPih "s@éi?fé‘ﬁt‘,@ah@do@lﬂ@ heB)/M\«Dalnz7tltdeapmgbh~$xnﬁfmg pBitidh eefeof. aci d

sequence encg in of the anti-1G~IR
angl e giézlﬂ%nhbt?algd)&&;l@égtveé’t&gEcgﬁblrg&tgttﬁe 1ca id$ ? esulesafthe 1 1 SEQ I D

NO 26 10 deB’i"E‘t‘@“fbf‘iéenﬁ?ﬁeﬁbﬁ light chaipesy aetigse-bimithg SEQok EBeNG}” Bk depicts the

nucl ei ¢ aci dinvention also provides vectors comprising nucleic acid molecules encoding fusion
20 proteins, modified antibodies, antibody fragments, and probes thereof.

To express the antibodies, or antibody portions of the invention, DNAs
encoding partial or full-length light and heavy chains, obtained as described above,
are inserted into expression vectors such that the genes are operatively linked to
transcriptional and translational control sequences. Expression vectors inciude

25 plasmids, retroviruses, cosmids, YACs, EBV derived episomes, and the like. The
antibody gene is ligated into a vector such that transcriptional and translational control
sequences within the vector serve their intended function of regulating the
transcription and translation of the antibody gene. The expression vector and
expression control sequences are chosen to be compatible with the expression.host

30 cell used. The antibody light chain gene and the antibody heavy chain gene can be
inserted into separate vector. In a preferred embodiment, both genes are inserted into
the same expression vector. The antibody genes are inserted into the expression

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



sequence encodi ng the constant region of the light chain of the anti-IG~-I1R
antibodies 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2, 4.17.3 and 6.1.1. Thus,

in a preferred enbodi nent, the nucleic acid nol ecule eng?ﬂwﬁ; %@ const ant
domai n of tg%ﬁﬁ%\gg chain encodes SEQ ID NO 28, and th e aci d

mol ecul e enco %he constant donain of the 15 light ch3CA/WSP¢BE8s SEQ | D
NGO 26. In a nore preferred enbodi ment4 the nucleic acid nolecule encoding
the constant d@mody gﬁ"eﬁhmmweeﬂﬁﬁloﬂblhﬁ%nﬁ h@atn@h‘ﬁ*n@'r@sl@c@xbgsné?rguence of
SEQ I D NO 27 )t he nucl eic acid nol ecul e encodi ng the constant domain
has the nucl EIg acr'd sequence of SEQ ID NO 25. In another enbodinent, a

nucl ei ¢ acid nol ecul e emcmdvamctnevéctaers ohBfhat chPodi€R MG anti-1G--1R
anti body or angﬁntl en- bi n deom&u n ther‘aeofo or tC milycﬁplquhum Tof an

anti-1 G- 1R an '6‘?"“5?? SFIHENSE eithrAgprapTias wsmmcmues emgipedred soi sol at ed

f -Shunta M ¢S | obul .
genes and has peen 'L mun Bt on o By Y AR g AR e R PRERE R o

the nucleic adiJhEreByirbcingysuslly ‘P%‘t‘iﬁé?‘é’dcmhemhaﬂdmt sltellﬁﬁe |1rRertedJ
ant i body- pr oducgion amﬂhé sphibe dﬁédt&%decg:r@&m q;amgg @Q&gﬁg ﬁd nigl, or froma
odi €s { 0

human pati ent %Mﬂ? Rr.0 L{ﬁ% anti - Rantib % sol ati ng
MRNA from t he ; TepieRs igRoesHr PR ”‘;HP’GEIG&%@“SC%Q‘Y@GMWDQM sol ated by
standard t echntraqlmporcﬂemﬁiﬁﬂxoalaeb’uﬂﬁt naiie! dhf-drrﬁ‘ﬂod%ﬁ'sn”& d {hetS fLY

> obtain

constructign tgggpsl S, algd screened using stand ar
nucl ei ¢ acid morecul e% SHEYBI GXPATIEIPD Yastor pAR %évspdaﬁdlghalghmtldcmm ns. . 30

The nucleic ad’aadlmatat scieli@soMRyantiBody2R4In FOm 2 QoRIERl ress _large
guantities of nti bodi es, as I(lj1eascr| (r}%gta{n}/bogg'( $' 570% 1 ei ¢ acid

nol ecul es may a sbo° cl’f’gf’%’g@dﬁeﬁfcﬁf Sl that tha iged! P@Ptlémﬂlmbcﬁ 1esf;arr$|tongxlee chai n

antibodi es, iamnmeadiesit e anthoa el L & and anti body
derivati ves, q’%{nﬁ %%obupn 2WB. WO %2/ 0 g%G P%&@Pg?%ddg%44 descri bed
W,

further belo upnaf pe gg?ﬂw1e€ﬁ%°é§5‘a?aépqnéd¢ {.eda Sigmtpeptidon- human,
non-transdgeni (frommhnmmh@lmuhpioeeugm d nol ecul es may be used for anti body
humani zati on, al so as qg i bed bel I n.anot her enbodi nent, the nucleic
aci d nmol ecul es of the |n3 tﬁ"é?lt W&?db@aﬂb@ﬂ“&@emcgmbmannexrﬁ’éﬂopr| mers for

specific anti bcmigrs sftheianesisn cd?@/rregmmé@@é“qﬁence@thﬁllé%tgﬂ ?he‘%fi%r ssft3 oﬁ@ﬁ' e probe

may be used inp, nucl ei ¢ pri ner
may be used t0 ama?&gﬁl grenejlubﬁB°Sb?el‘DNA”‘EIW5FPR5Wt@ tydhess ekilled intiteart al i @, to

i sol ate nucl efhet e dhignedthe romsssin Vedidt Snt1diRg B Wiicion Xlalreélﬁg% § domains of
20 sequences may depend on such factors as the choice of the host cell to be transformed,
the level of expression of protein desired, etc. Preferred regulatory sequences for
mammalian host cell expression include viral elements that direct high levels of
protein expression in mammalian cells, such as promoters and/or enhancers derived
from retroviral LTRs, cytomegalovirus (CMV) (such as the CMV
25 promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40 promoter/enhancer),
adenovirus, (e.g., the adenovirus major late promoter (AdMLP)), polyoma and strong
mammalian promoters such as native immunoglobulin and actin promoters. For
further description of viral regulatory elements, and sequences thereof, see e.g., U.S.
Pat. No. 5,168,062 by Stinski, U.S. Pat. No. 4,510,245 by Bell et al. and U S. Pat. No.
30 4,968,615 by Schaffner et al.
In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors of the invention may carry additional sequences, such

as sequences that regulate replication of the vector in host cells (e.g., origins of



anti-1G~ 1R antibodies. In a preferred enbodi nent, the nucleic acid

nol ecul es are 10 olil gonucleotides. In a nore preferred enbodi nent, the

ol igonucl eotides are from highly variable regions of the Rggvsand |ight
chains of the antlbody of interest. In an even nore preferred enbodi nent,
the ol i gonY@I¥EYPdes encode all or a part of one or noFEVBIFHE CDRs.
Vectors 15 The invention provides vEctors conprising the nucleic acid

mol ecul es  of rc‘pll’beucm)uﬁmeleembk h&'&keﬂ@&x@ﬂ&h& El#ecﬁ%ﬁ:‘ﬁ{ar&'?@éﬂ} i1 JL‘Q

anti gen- bi ndi n ng trereo The invention also provides vectors
conpri sing t h&H 85‘5"(! SARSInih theagctprhas heen mtmﬂéwm(tm eighkS.®@accode t he

li ght chain ONosam,BSPSQHTE Rb3iE3Ian®SN 19,01, 51@&&1‘1 et al N %or éx'aglﬁfétﬂygga@' SO

provi des vectors co r|5|ng nucl €i ¢ aci d 1ol ecul €5 enco sfon 20
proteins, nodPf flRgaalsmagsy Eae °°Iéfﬁ*t8|f?§t§tﬂpcertpdgmrw@ as &i4d8, rlwstbmscm her eof . To

express the anéhdiREAEDn aBbstRAN anMclpl‘HE b4 é:ﬂﬁ'%asogeex]i Elﬁo&d%&? BldrQpky DNAS

-encodi ng partial or fuII-Ieng th heavy chal ns ta ned as
descri bed aboictab l%lF’érkFrr&eé?st’é@"qeﬁb@lévdmf@lsblrmcwwdﬂwg) genelffot beatin t he genes

are operati vedhyr- hdshéehd with metﬁoﬁ%gkﬁétio%mgflﬁ&%oﬁ aﬂ@ﬁlle%% errlxgl oC8hg ol

sequences. Expression vectors include asm retro ruses cosm ds,
YACs, EBV derSF\‘i‘éti’“épl sones, and the like. The antl body gene is |igated
into a vector such that transcri ptional and translational control

sequences W tWinHbhgonelEbo ICeBedndavditgk r | ntended function of regulating the
transcri pbi o/ 8ednbimandl RbiiemgHrotelne ant i body gene. The expressi on vect or

and expression contquIIuc§e§cuaud1 83 re C to bg npatible with the
expressi on host 30 cell use nﬁz@c" eﬁte?ct? |h§’h“ty° H&ioﬁa"gaé’ﬁée“and t he

ant i body heawndoigapniogéreof and/dyehe hghenmmhedan mitl(gexﬁﬁﬁtﬁﬁ%ﬁ(ﬁ’ub’rﬁtﬁ&r%fofl na
preferred e s are insert e sane expression
vect or . Thenggg ﬁtwm%gégdyg%ede |eﬁtgr§r°?’55mi“}¥ttgesf H%Ct]%&i‘ﬁ‘%@gkﬂﬂes ‘%ﬁég?or by
standard net W@Qdé'm(t@n@forrndtxmyafa suitatdé menmpliArivstical. Y TragSdrinatdd QR bSby €S on the
2 6 AUG P 01/ .51113.. 45 anti body -gene fragnent and
vect or, gy\ﬁbl %{ﬁt‘n% gél%% l'lug)?rllgd ?n%%dlwglte?ti‘dff e st g ethodpfopsent ). A

conveni ent vetuwdmctlpsoﬁrwmthS pﬂsmxdkemc&s frvo @b @8idn ¥l CREREIELRBWAGERN  CH or
CL i nmunogl ohyll

so ' 5 that ans Lrrd HAERE St o R RBREbR. PG bespraceraeiabar cosed,  as
descri bed abeekbredermediaéd tvzmsttectm, propplag fushn StetdlobitatBCetctpshBtipegn t he
splice donor tﬁ'p%@m'lé"eo{lg'&s) if] ﬁ}%s%r%es Biolistic injection and direct microinjection of the
20 DNA into nuclei. In addition, nucleic acid molecules may be introduced into
mammalian cells by viral vectors. Methods of transforming cells are well known in
the art. See, e.g., U.S. Patent Nos. 4,399,216, 4,912,040, 4,740,461, and 4,959,455
(which patents are hereby incorporated herein by reference).
Mammalian cell lines available as hosts for expression are well known
25 inthe art and include many immortalized cell lines available from the American Type
Culture Collection (ATCC). These include, inter alia, Chinese hamster ovary (CHO)
cells, NSO, SP2 cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney
cells (COS), human hepatocellular carcinoma cells (e.g., Hep G2), A549 cells, 3T3
cells, and a number of other cell lines. Mammalian host cells include human, mouse,
30 rat, dog, monkey, pig, goat, bovine, horse and hamster cells. Cell lines of particular
preference are selected through determining which cell lines have high expression
levels. Other cell lines that may be used are insect cell lines, such as Sf9 cells,

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



region and the splice acceptor site preceding the human C region, and al so
at the splice regions that occur within the human CH exons

Pol yadenyl ati on and transcription term nation occur at n X g@gom)somal
sites doms\g{)gggg the coding 10 regions. The reconbi nan ion
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anti body chain nes he reconbi nant expression vect 8 '"fe i nvention
carry rggul at of Céeé’df?e%lcﬁ’gs&'ﬂ’ia‘i“s&’@rﬂf Helantitedy énpe @@swdimomafnotdmifelﬂ}ilty{j bodyt ]
chai n genes i nscaretiesdf thedntibodylint e skilled inthe
art t%at t he g% n of the gxp%}tg?%ﬁe\ﬁ/’g@?@?h%nghlgé Fﬁée%’gﬁv’éctl on of
regul atory 20 al?g‘ﬁ%%aél bfESFOvRESFRIN B cultietmediarh wsisg atmd'addeprcnhm ce of the
host cell to barificapahetived, the |evel of expression of protein desired,
etc. Preferred regul ato sequences for mammalian host cell expression
include viral elements H%ﬁ’f’ B’H}’@&’P“?ﬁ@ﬁqu@ﬁ@féemcmmﬂcﬁor@mr mm;a:nesm on in
mamal i an cel |tBerefane)fraxs prdd @B &M1%inat3h 8L FARARG rLom
retroviral, LTRs, cytornegal ovirus (OW) (su uch as%% W%gmown

pr onot er / eRhant@PiItessiFRY SAmple, i lugmims\mhetsse gerts casressivg SM(the GS

pr onot er / enharsgeen) is aaﬁfﬁrﬂﬁh/idpkbich &eerﬂamcuﬁélﬁ &E's%%\ﬁ'dér%%n ST gl e promoter
(AAMLP)) , polyﬁ1 ! str g mamral i an pronoters suc at e

i munogl obul i n (§ Sé&?’i’ﬂf‘ﬁﬁc $764 i@dolepop part F‘LFPN?@MOWQI:EurmeamHatcrft Nm;r al

regul atory el é)raamsss 0236 055 AN SBI9Y RS BRtbpeas BSter- Pat. No. .
5 168, 062 by ggi@%‘ U S Pat. No. 4 510,245 by plicaoo. P30 05 pat

No. 30 4,968 ‘Schaffner et al. In addition to the anti body chai n

genes andl1§egul at ory saqmampﬁmtahh&dlem@ﬁémédwmfé?é}?wﬁﬂe% jyectors of the
i nvention may LLY addi ti qﬂh a&guences such as sequences Mt hat regul ate
g A6

replication o ApY 1e8Y glycopyation fropy dagh etheroHo@e®r,AlIG 2006 WD

02/ 053596 PCThMfEOLE&Eatd by heliikic aal bibbuBlBloElARIALERLERL yaenes.  The
sel ect abl e marker ﬁ?‘ﬁne facilitates select ?g(;%oof cﬂ% nsm% whi ch the

vector has be&n O SEIEXGS prowdedhegsin argjpast Oflihqmstarltl@rs/entmp;&@&ra&ﬁ of4, 634, 665

and 5,179, 017;he@lycomane@;enheammd,gs_ For exanple, typically the selectable
mar ker gene confers resistance to drugs, such as G418, hygronycin or

20 Transgenic Animals
Thé invention also provides transgenic non-human animals comprising
one or more nucleic acid molecules of the invention that may be used to produce
antibodies of the invention. Antibodies can be produced in and recovered from tissue
or bodily fluids, such as milk, blood or urine, of goats, cows, horses, pigs, rats, mice,
25 rabbits, hamsters or other mammals. See, e.g., U.S. Patent Nos. 5,827,690, 5,756,687,
5,750,172, and 5,741,957. As described above, non-human transgenic animals that
comprise human immunoglobulin loci can be produced by immunizing with IGF-IR
or a portion thereof.
In another embodiment, non-human transgenic animals are produced
by introducing one or more nucleic acid molecules of the invention intc the animal by

standard transgenic techniques. See Hogan, supra. The transgenic cells used for

30

making the transgenic animal can be embryonic stem cells or somatic cells. The

transgenic non-human organisms can be chimeric, nonchimeric heterozygotes, and
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20 thereof, isolating phage that bind IGF-IR, and obtaining the antibody from the phage.
One method to prepare the library of antibodies comprises the steps of immunizing a
non-human host animal comprising 2 human immunoglobulin locus with IGF-IR or
an antigenic portion thereof to create an immune response, extracting cells from the
host animal the cells that are responsible for production of antibodies; isolating RNA

25 from the extracted cells, reverse transcribing the RNA to produce cDNA, amplifying
the cDNA using a primer, and inserting the cDNA into phage display vector such that
antibodies are expressed on the phage. Recombinant anti-IGF-IR antibodies of the
invention may be obtained in this way.

Recombinant anti-IGF-IR human antibodies of the invention i‘n

30 addition to the anti-IGF-IR antibodies disclosed herein can be isolated by screening of
a recombinant combinatorial antibody library, preferably a scFv phage display library,
prepared using human VL and VH cDNAs prepared from mRNA derived from human

lymphocytes. Methodologies for preparing and screening such libraries are known in
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PCT[US01/51113 48 In a preferred embodiment, to isolate human anti-IGF-IR antibodies

with the desired characteristics, 2 human anti-IGF-IR antibody as described herein is

20 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 and screened as described in
McCafferty et al., PCT Publication No. WO 92/01047, McCafferty et al., Nature

25 (1990) 348:552-554; and Griffiths et al., (1993) EMBO J 12:725-734. The scFv
antibody libraries preferably are screened using human IGF-IR as the antigen.

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

30 pair combinations. Additionally, to further improve the quality of the antibody, the
VL and VH segments of the preferred VL/VH pair(s) can be randomly mutated,
preferably within the CDR3 region of VH and/or VL, in a process analogous to the in

vivo somatic mutation process responsible for affinity maturation of antibodies during
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screeni NQ0 suakpebd dTERIhRALHGH, € nidhVid Holecule encoding VL or VH is isolated using
methods well-known in the art such that it does not include any nucieic acid
sequences encoding CL or CH. The nucleic acid molecule encoding VL or VH are
then operatively linked to a nucleic acid sequence encoding a CL or CH from a

different class of immunoglobulin molecule. This may be achieved using a vector or

25 nucleic acid molecule that comprises a CL or CH chain, as described above. For
example, an anti-IGF-IR antibody that was originally IgM may be class switched tu
an IgG. Further, the class switching may be used to convert one IgG subclass to
another, e.g., from IgG1 to IgG2. A preferred method for producing an antibody of
the invention comprising a desired isotypes comprises the steps of isolating a nucleic

30

acid encoding the heavy chain of an anti-IGF-IR antibody and a nucleic acid encoding

the light chain of an anti-IGF-IR antibody, obtaining the variable region of the heavy

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



2 8 AUG 2W WD 02/ 053596 PCT/ USO01/51113 49 the art. There are
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preferably ar @'EW&?@HMQ@ (182 ard Vaighy ekala €rit. Reviewstin dromunol. QAE25-i ni t i al
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pai r combi nat demsn wiklthe toresspdrlding hivdarf 4t bdAes ?sbmb@éﬁ)Zﬁitﬁangwl ﬁéntOf the
anti body, the VLS%%I (}{H §§sg&%n§ g of the preferred VL/VH pair(s) can be
random y nut al¥g3y2-230.101, 5,585,089, 5,693,761, 5,693,792, 5,714,350, and 5,777,085). In'a
preferred embodiment, the anti-IGF-IR antibody can be humanized by substituting the
20  CHI, CH2, CH3, hinge domains, and/or the framework domain with the
corresponding human sequence while maintaining all of the CDRS of the heavy

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

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

25 celis may be used to make mutated anti-IGF-IR antibodies. The antibodies may be

mutated in the variable domains of the heavy and/or light chains to alter a binding

property of the antibody. For example, a mutation may be made in one or more of the

CDR regions to increase or decrease the Ky of the antibody for IGF-IR, to in;:rease or

decrease Ko, or to alter the binding specificity of the antibody. Techniques in site-
30  directed mutagenesis are well-known in the art. See, e.g., Sambrook et al. and

Ausubel et al., supra. In a preferred embodiment, mutations are made at an amino
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maturation of antibodies during 2 8 AUG 200 WD 02/ 05359¢ RGF/2#601/ 51113
50 a naturg response. This in vilro affinity maturation can be
acconpl i sh 805@1‘52 #nplifying VH and VL. regions using PCRPEFUSY/41I3

conpl i mentary to the VH CDR3 or VL , respectively, which prinmers have
been "spi ked" with a random m xture of the four nucleotide bases at
certain posi tF%%es'éﬁ‘?:'ﬁattlh‘éno“@ﬁ@b?@@uﬂeﬂamnpﬁﬁ?o;gemmietr&ﬁn@lﬁl@ﬁ&é&n\&‘i and VL

segnment s i nt 0 yHCIGF R e troduced into the VH
and/ or VL CDR3 re |onsm$%9ggghfga%§@§{&§yﬁgteag dimey! °é’ﬁ8'\’78r°s"é‘ﬁﬁl§’ﬁi%recan be

rescreened foMags Han Agine gcid (SISIdeRthatFls)kriqwm tnge manmmomgaremd thesgetralideon of an
ti-1G-1R | obul
R e Y e

display libra ¥ nucl el c acid dy can be
recover ed ¥ r ofl #-Re- i3 pildy4. Béc‘khbleor(ﬁel b. In ahotbenembedipb@gencge more) and

subcl oned i nt musaﬁ&}ﬁrareqm%%%' Qﬂ'lx Vﬁﬁitrggxéu t?1¥at ?stkggwr? [?q{eﬁge}ng ‘Ifﬁr']%{]?}eaﬁ% d to

techniques. If desired, th el c acl g Can
create ot her thggembiely afVGﬂ?bée 1sgion heCPR vegirni winse mnwlsﬁctqubﬁxde gel ow. To

express a recg@&%&lﬂ%ﬁ?ﬂﬁﬁ%&iﬂ“%! %% lf,%ga'{thE %tzﬁ g?%:rgfﬂ of a

conmbinatorial |ibrary, ehcodi ng 2oned into a
reconbi nant eXysleisssidspaugerstiopressnigd inREQUHUNOE: 1,1t § 729, 1rmmm$ ilanohpst cel I's,

as descrilped @9Van afdiiRs smtMirh&ip| t ct of e instant invention
is to provide a mechani sm by t thAﬁg ag%asozcség Sare ﬁf{“i -IF 8€ 9TR%%t | body

may be swi t ch¥dhadranevarigesiers. A 'ﬁUté‘r*Fél gy bgappde in edtanteh@rk ryeAbi Oon, a nucleic
acid nol ecul ecoﬁm@dbrﬂﬂn W—mé?éasé/fﬂe'hﬁf &%fﬁ{e%ﬁn #ﬁgann%eéjyhosgs ""e'\%gkno""” ' n
e any

the art such 2@% oes not i nclud nuc ei ¢ dacl s encodi ng
CL or CH. Thé ?%Pﬁbl'é}?ﬁd(fe%%@&ﬂéo‘éM@mln@wtatdrby\fbfeaanee Ihbﬁen operatively

linked to a nebo@infenffhed fro a different
cl ass of ém*runogl obul i n ﬁggﬁﬁﬁ%%?g%gamg%u%? evé’&nﬂfgf g" ¥%vector or 25
i d A8

nucl ei c Brufatienst fzutationrsrd fsae@“@rlolsgton oQldngtdmadomaiatagleBe bé bed above.
For exanpl e,m#8 t@dilet M may be cl ass
madb t tht gﬁnﬁrﬁgﬁmfgtﬁ?ﬁx a}xtrb%\ttli\)' }[Qg%mwdc %ﬁ )FatIBTeélodglg’B

switched tu an 1gG Further ass s % o convert
one 1gG subclQ&€oaient té%ﬂ&‘@ramtbergwlecrlhemntct Y@ fuch probq(ﬁsaséoxppleﬁla{tr ed net hod

for produci ngixafon MitRRHYmSY be thi i &Kﬁ%ﬁl@ﬂaxﬁm {'eglong the constI red isotypes
conprises the steps, of isolating a nucleic
domain and the variable regions in a single mutated antibody. Alternatively,

20  mutations may be made in only one of the framework regions, the variable regions or
the constant domain in a single mutated antibody.

In one embodiment, there are no greater than ten amino acid changes
in either the VH or VL regions of the mutated anti-IGF-IR antibody compared to the
anti-IGF-IR antibody prior to mutation. In a more preferred embodiment, there is no

25 more than five amino acid changes in either the VH or VL regions of the mutated
anti-IGF-IR antibody, more preferably no more than three amino acid changes. In
another embodiment, there are no more than fifteen amino acid changes in the

constant domains, more preferably, no more than ten amino acid changes, even more

preferably, no more than five amino acid changes.

30  Modified Antibodies

In another embodiment, a fusion antibody or immunoadhesin may be
made which comprises all or a portion of an anti-IGF-IR antibody linked to another

polypeptide. In a preferred embodiment, only the variable regions of the anti-IGF-IR



30 acid encoding the heavy chain of an anti-1G-1R antibody and a nucleic
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antibody of interest may be engineered reconbi nant DNA techhi ques to

substitute thEhecii-linkgnVL mtipodys Hsa hﬂléﬁﬁlﬂ? the polypentide of terest hevieside  donai n

with the corr g:ﬁhmn: 8 - Y| Pat ent
Nos. 5,530, 10?"82&%2 R e s pﬁ&ggg,ﬁ/%z g’a’%%gmggowé’%&ms 777, 085) .

In a pre‘foerr@’@@%@ﬁi%@wbe@ﬁ}@r@ﬂﬁﬁaﬁ@rﬂum asrr towis dgrowthrfadser onaemi zed by
bstitut I anmewor k
substituting g@lat%@p%moﬁ% b@'a'% bsB0§ &P@P&hﬁaﬁﬂ%{%th&% be

domain with t corresp n seq ence ntal ny ng all of the
CDRS of the hesilyvisughiggdnsuch h%hqrﬁegqqltsh@bramda@r Ihgiditionhfisibe avipodiedrahi ght

chai ns. Mt at gd_ Anl4 J?%L?ﬁwJ) fbég{bgég ‘Egleecﬂgg%%@fes axtet?%k&fég L&l %‘aﬁ& d

nol ecul es, vectors and be used to nake
anti -1 GF-1 R ahbip sodéfelsif offveantato bm@tdads/ahagprlpelyvﬂmtanmbdy an & kieglvar i abl e

domai ns_ofs th&qggp%%é{é’e c%%ﬁ/ 85f$de%htts?&‘&éﬂéaBﬂ%e%lécgahnﬁod?' nding property of

the anti body exa in‘one or nore of the

CDR regions to increas 5 ooreatacmgksbaih Iamlblédy,(ﬁcthtbe &ibt-iahbd®-chadingG-- IR, to

i ncrease or DNA fragments are operatively linked to another fragment encoding a flexible linker,

e.g., encoding the amino acid sequence (Glys -Ser); (SEQ ID NO: 60), such that the

VH and VL sequences can be expressed as a contiguous single-chain protein, with the

20 VL and VH regions joined by the flexible linker (see e.g., Bird et al. (1988) Science
242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883;
McCafferty et al., Nature (1990) 348:552-554). The single chain antibody may be
monovalent, if only a single VH and VL are used, bivalent, if two VH and VL are
used, or polyvalent, if more than two VH and VL are used.

25 In another embodiment, other modified antibodies may be prepared
using anti-IGF-IR-encoding nucleic acid molecules. For instance, "Kappa bodies" (111
et al., Protein Eng 10: 949-57 (1997)), "Minibodies" (Martin et al., EMBO J 13: 5303-
9 (1994)), "Diabodies" (Holliger et al., PNAS USA 90: 6444-6448 (1993)), or
"Janusins" (Traunecker et al., EMBO J 10: 3655-3659 (1991) and Traunecker et al.

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

teachings of the specification.




decrease K,,ff, or to alter the binding specificity of the anti body.
Techniques in site 30 directed nutagenesis are well-known in the art. See,
e.g., Sanbrook et al. and Ausubel et al., supra. In a @Er&Ac6r2005

enbodi ment, mut atl ons are made at an am no AUG 2Z WD 02/ OSCS% Z

PCT/ US01/ SY?fél 8% acid residue that Js known to be char'l’fj@’&] ‘Hﬂ‘bléred to
germine in a variable region of an anti-1G--I1R antibody. In a nore

preferred enbodi nent, one or nore nutations are made at an amino acid
residue that is known tDaohes pRerbehimesicaad bigpeeific ptebogiss sanibaeencrateda var i abl e

region or CDRArdﬁQh@i& a@tﬁboepaqa%eﬁmtmbbm%,géstBaéaﬁdmm&x%.&%fmln =
2.13.2, 2.14. ?f anot her enbodi nent, one
or nore nut aPifrat aé’l“é“{ﬁa?dé“ aprefeedsmbadim. dha ERR wrfdhe dhimeric gntkhodwn t o be
changed conpac&fprises allth%egZﬂ])RTddfﬂQ viaRabde x\égﬂbh%bi ma%xp&h@zivy%wm on whose
am no acid se uelrrzﬁ:e resent ed in SEQ'I 6, "8, 10, 12, 14,

16, 18, 20 2¥ 211“"8}’ i whike the,frameyyqsk %msgeqﬁwééomnwe@@rm ed in SEQ

I D NOS: 1, 3, differet an8bodlek, hﬂ-ﬁmor%%reféh%d emBodimintlBe @DR@%f the BhiRB¢ her
enbodi nent, the._nucleic acid nolecules are nutated in one or nore of the

framewor k r egPBiredy semprisedli ofthefeRRspf theagaablnregions efifislighkchemgng theor

const ant domahdavy ehaiéag AR IGIR shtibbdyl 'ﬁh@frﬁﬁei’m régidrs mafFbe hbmamithody. See,
e.g., WO 00/09560, published February 2 000, herein’incorporated by

reference. | nSRSHIES A\ TAY I ARt eneflﬁgﬁb%d‘ﬂ*ﬁ’gf ‘?fé‘”(ﬁ?‘i‘é‘zedc Hhlsgnaively.ithee poi nt

mut at i onswandfrmﬁemk&gtohamaye@fr&sﬁmMeﬂhumﬂﬁmbw}S A mutation in a
framework region or co ant._donmmai n na made to alter the

i mrunogenicity of the ?pﬁﬁaila“t‘f’ﬁdy[f%éi’ Q‘E’e@“"glﬂﬁ"ébWGﬂP&%@@lléFﬂI@r

non- coval ent mﬂhfﬂuglgoﬁ&bu&i’higdlﬂfam@ﬁ &ﬁ#ie@and%ol&ﬂle@%ﬁfgh SdeRdBliramgrti es as

conpl enment flxatlaﬂTb %’fé S?fga% n$de in each of the framework -

regions, the APRIg- oHie Disgesifg 3t ’h‘?—? Rrafyced theough peempingny malegylergl e nut at ed

ant i body Al tabmgibtl\t&hisﬁquﬁoorﬁ%ﬁy%& b@%&aﬂ@éﬁnﬁ.@at@@-@@eth& iR & stHgid he

f r amewor klrfr egi.ons, e var.i abl e regions or the constant domain in a single
a

nut at ed oLl an“l?f’ 8”‘@%581°FF§%" ong Y&} andayflemanbegeagrpted thatpindst en ani no

aci d changes spueaﬁemtylnercnmemmb ﬂfothVLmbleau@r@cpsls,&éamcrm&mgcﬁ%l -1G--IR
ant i body conpared ti-1G-1R antibody prior to nutation. In a nore

pref erred errb%&Frﬁ‘vSaf‘smﬂ W’ét}“éq“ie%th?fd‘r% W £XamRIG AN eapperomwit (it hanges i n

either the Vl-hxﬂl‘(u)\ﬂeeéggFmgSr@El IbeunbLitfah 64} 4: aNBi clbﬁiahﬁm&@hmedy, mor e
re than .three am ng acid chang anot her enbodi ment,

preferably no,m e
there are nooﬁﬁrpﬁ' f"’f{ﬁna"fi i Y°€§?ft'%f?ﬁ"ﬁlbgﬁ)ﬁeﬁe€hgﬁﬁée§k?rﬁt ifar J e ant domai ns,
nor e pr ef280r abiSypp/N®: F1e825(19923NIntagiheferredbadin@nts tha BESE: ficRMBSANBINAs to

IGF-IR and to another molecule expressed at high level on cancer or tumor cells. In a

more preferred embodiment, the other molecule is erbB2 receptor, VEGF, CD20 or
EGF-R.
In a embodiment, the modified antibodies described above are

25  prepared using one or more of the variable regions or one or more CDR regions from
one of the antibodies selected from 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2, 4.17.3 or 6.1.1.
In another embodiment, the modified antibodies are prepared using one or more of the
variable regions or one or more CDR regions whnse amino acid sequence is presented
in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24, or whose nucleic acid

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

Derivatized and Labeled Antibodies

An antibody or antibody portion of the invention can be derivatized or

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




preferably, no nore than five am no acid changes. 30 Modijied Antibodies In
anot her enbodi nent, a fusion antibody or imunoadhesin rr% 3% de which
conprises all or a portion of an anti-IG-IR antibody Ii % B0t her

pol ypeptid referred enbodi nent, only the variable regions of the
ot TrGe | Y9OSR S0 o 02/ 083596 RCT/ USOl /51113 53 EﬁT’Pg‘H@”%\re | i nked
to the pol ypeptide. In another preferred enbodi nent, the VH domain of an
anti-1G--1R antlp({j are linked to a first polypeptlde while the VL

domai n of an affPe 'PW’%?’F'B%WW&“ZICM‘K@@% tbleéGE-thmdmpmmpeptr de that

associ ates Wi dffectetn@dvietsels by Rl dépRBLAES of b and VL
domai ns can int eFact S W t% one anot her0 toé}l m&glr:rdl%\ﬁ% gnb er:g site.

I'n anot her pr ¢MEPRYPORIPBDRi theiAention ﬁemmd@rbtmcrvdp both éppant aztdedodlﬂ@im t he VL
dormain by a | lfﬂkﬂomehﬂﬂtr-fdPemvdﬂtlﬁdwes\éle ng&%ke% l‘ff)ﬁ&abﬁ_ fepact with one

anot her (sge bel ow under $Single Chain Anti od| es T hker - VL
anti body i t HEHPYdY 9k aibpdy R"Iﬁ‘é’“r?éﬂ}?p@ﬁml@e:ambe fun¢tondbtlinkdhey thsiicah

ant i body I's, uselllagt enelcrasdy, Réncd. Bl wRSRIAS: kgl BT rRLRRS N9 cel |
or tissue. 10 Tr]e e be a therap eutrcgen? suc as a toxin,

growt h factor B¢ e‘iB‘F E‘%/ ‘pleg é‘gﬁhla&t‘@rﬂw pHibody .8, eblsmyﬁcmtlboddroagdnamdyp agent ,
such as an enzydekclidhaigedTBycyRftoxi st yp%hﬁé@‘_lldcgleag%m SHEA ?é’&aor seradi sh

peroxi dase. In ad ition, fusion antibodies can i’ whi ch two (or
more) si ngl e- PRBIAT thah Fanpesdiatasasorte gf r‘h@eﬁdtl‘e@yen@tlammeron witfiahethérs useful if

one wants100 GiauR (SucHbyadtRplavigi BRI (ﬁqtpo@ﬂ% al?r%% on a single 15
pol ypepti de chain, or Léﬂone wants to Ccreate a |spec f| c antibody. To

create a single chai n S PRSP derpvaizeg pntitedy \gigrodaerd bylcrassimbiis mgo orDNA _
fi 7agment S ar encoP atidbdiskqbithé bdﬂi@QﬁJet&oPJl%xjaﬁ tyﬂ(eg %%Wéreﬁ%&?y%gﬁ? Sa flexible

| i nker, no aci d sequence EQ I D NG

60) , such t hata mﬁ’r?g’eg\/g\ﬂ?hld cps %ﬁﬁ@ﬁlé@‘st%%rﬁhﬂbéfeé%sﬂog@lg@ﬂmas haviggmoi guous

si ngl e-chain [ﬂl‘SOtl&iyﬁeacWeté‘iioﬂpEl@e didtelby g dﬂngt%g}g g}zzgohggd gy Ehe fltex: bl e
uston et a

| i nker (s e e, | r(g’ 1988) Scr ence
(1988) Prg ﬁgrnre id 8““*3' -hygiexysuesinming e or hombiGiictienat (e.eat al ., Nature
(1990) 348: SSBEmed?mbeme)gs@:hqmﬁéramemdu?ﬂdﬁo déPV & CHIRRQY L&y 'f only a

single VH and fI.Tlgare used, bivalent, if two L are use
pol yval ent, i FOREPE Hhan two VH and VL are used 25 In anot her errbodi ment ,

ot her nodified anti bOdIA&sthGﬁypélﬁd%\QQ%deaqtlbdd§llsrllgal%ﬂetdla r{ ligzy | Gsicodi ng
nucleic acid gptectron agee%ts wlft rwhlxglse;[naégt(x:beody or anthody portion of the invention may b
y be
20 derivatized include fluorescent compounds, including fluorescein, fluorescein
isothiocyanate, rhodamine, 5-dimethylamine-1-napthalenesulfonyl chloride,
phycoerythrin, lanthanide phosphors and the like. An antibody may also be labeled
with enzymes that are useful for detection, such as horseradish peroxidase,
B-galactosidase, luciferase, alkaline phosphatase, glucose oxidase and t}re like. When
25 an antibody is labeled with a detectable enzyme, it is detected by adding additional
reagents that the enzyme uses to produce a reaction product that can be discerned.
For example, when the agent horseradish peroxidase is present, the addition of
hydrogen peroxide and diaminobenzidine leads to a colored reaction product, which is
detectable. An antibody may also be labeled with biotin, and detected through
30 indirect measurement of avidin or streptavidin binding. An antibody may be labeled
with a magnetic agent, such as gadolinium. An antibody may also be labeled with a
predetermined polypeptide epitopes recognized by a secondary reporter (e.g., leucine

zipper pair sequences, binding sites for secondary antibodies, metal binding domains,



dt al., Protein Eng 10: 949-57 (1997)), "M ni bodies"” (Martin et al., EMBO J
13: 5303- 9 (1994)), "Di abodi es"” (Holliger et al., PNAS USA 90: 6444-6448
(1993)), or "Janusins" (Traunecker et al., EMBQJ 10: 3652835[5(92005991) and
Traunecker “e% ?,I 30 "Janusin: new nol ecul ar design for_ bispecific
reagents" | Bhcer Suppl 7:51-52,,(1992)) may be pr B HEng

st andard nol ecul ar bi ol ogi cal techni ques followng the teachings of the

speci ficationg 0% 6 2206 bvg) % 8%’6?96 PCTI USOl /51113 54 I n anot her
aspect, chi merl c Pang  bispagi oA MRt lahgls ae Larreh by HaprsamRse varions chi neri c
anti body may Eﬂegﬂm@ecduhapmmmtmamdm and framework regions from

di fferent anti bodi es. ‘F‘?ﬁgfl rred. enmbodi ment, the CDRs of the chinmeric
anti body conprises al IAno "THe oy mayalsa berlabsisd avithagadiplabsteda | ght chain

or heavy chai amiwb aad Bhaadmratbasﬁay&ma Ifd?@dm,dxa‘gﬁésh@aﬁdlﬁerﬁ BRfiENRSdSes” €31 ons
are derrvesdfﬁgrrp grrencﬁe% fferent antibodies. In a nore preferred
enbodi ment TP H“FPéP‘i Ysed Lo fieiepfd Y - IR swpressing tamors by xrdye CDRs of
t he variabl e pe@hemdeg:wfsnctdaemlquwtliuﬁh@ the ﬁﬂi@lab&]enaym@%%\d tedapeticfly RN
anti-1G--IR ap mewor k ons from anot her speci es

[
and nay, in a p'rxglrgg')r/dra'ecc?muﬁﬁ%]a Ohiers- lf‘ég P}ﬁ%ﬂﬂlai’élﬂ f°f/l2l°b’é?l’rﬁ‘ét~‘ﬁ igdedg, the 10
framewor k regbwns notljmite 6, tienfoievaid edioltuispes oa Rididagdies A '&peg) fsgc ant i body
can be generaioedgaf@am blzslfldﬁl specifically to |G- IR through oné binding
domain and to a second nol ecul e through a second binding domain. The

bi speci fil® anti body caAnbsi-f3RRImENodyR KD beemmbzeraam: SRRl ar

bi ol ogi cal te caII at ed toget her In. '
addi ti on, grgu'& &ll-}ri% ﬁéﬁhgﬁxﬁq ?’%’EQ}?‘%‘@ |°F1 ﬂlﬁ‘é“’t%&ﬁaréﬁlydw and VL may
be gener at ed grhut Tthﬂw@soupsrneycbe‘ usefal ioymbmvé EbioBg%QhMct&%EWthW' ecul e.

Such bi speci f t] I e erated using techniques that are well
known for exaér?glf)%’égotgénnc?reéc 0 %ﬁ@??’it)“ncéﬁ%fts?‘fc) binding. ¢ 9., Fanger et al.

| mmunol Met hods 4: 72-81 (1994) and Wight and Harris, supra and in
connection wikhsmaceytical Gompesitions amd Kithecker et al . Int. J Cancer 20 (Suppl .)

[ SLe2161092), 1n & MeahRhbahi SRR BRbabGub) SHE C'f iof i3 e} DOy bI ndls

to IG-I1R and to another nol ecul exp re 05\/18? cancer or
tunor cells. tfe3tment ‘hcérhé‘peﬂ?rélﬁ@?atw%soé‘iﬁbmrnmal wlmh otmpasesavl ecul e is erbB2

receptor, VE%ra@Q?chl?éffecE@:a'nﬁumld?a%orﬁﬁ%ﬂ&ibmmn’ve&nlaﬁ dified antibodies

descrrbed above are 25 prepared using one or © vari abl e regi ons
or one or nDrR?a’@BR?lﬁnéaé]iy(?P@PffiPlg girrier. In one embodiment, said pharmaceutical

composition is for the treatment of cancer such as brain, lung, squamous cell, bladder,
20 gastric, pancreatic, breast, head, neck, renal, kidney, ovarian, prostate, colorectal,
esophageal, gynecological or thyroid cancer. In another embodiment, said
pharmaceutical composition relates to non-cancerous hyperproliferative disorders
such as, without limitation, restenosis after angioplasty and psoriasis. In another
embodiment, the invention relates to pharmaceutical compositions for the treatment of
25 a mammal that requires activation of IGF-IR, wherein the pharmaceutical
composition comprises a therapeutically effective amount of an activating antibody of
the invention and a pharmaceutically acceptable carrier. Pharmaceutical compositions
comprising activating antibodies may be used to treat animals that lack sufficient IGF-
I'or IGF-1I, or may be used to treat osteoporosis, frailty or disorders in which.the
30 mammal secretes too little active growth hormone or is unable to respond to growth
hormone.
The anti-IGF-IR antibodies of the invention can be incorporated into

pharmaceutical compositions suitable for administration to a subject. Typically, the



one of the antibodies selected from _2. 12.1, 2.13. 2_, _2. 14. 3, _ 3. 1.1, 4. 9.2,
4.17.3 or 6. 1. 1. In another enbodi rrpn';)l, the nodified antibodies zcajr:)eR
repared using one or nore of the variable regions or oneags 20y ©

Pegipons wh 2/0%336. nn n.c.id sequence is presented in %EQ/UI D/ NOS: 2, 4, 6,
8, 10, 12,%}, . 18, 20, 22 or 24, Sgr whose nucl ei ¢ aéf¥U8W/Bduence is
presented in SEQ ID NOGs: 1, 3, 5, 7,79, 11, 13, 15, 17, 19, 21 or 23],c ]
~Derivatized and Label ed Antibodi es An antibody or antibody portion of the

i nvention canPBENERICYLPmpesifiogcomprisek aantibodyrabthednventiinendhe (e. gi ,USSQ;JI:S ﬁrl ;
peptide or prgHaghddduticAlly LEHEHRcarred As 2sdd HAYR, %mcgﬁ/cgg{%gc%gﬁ@g ol R

55 antibodies or portion thereof is derivatized such that | G-

binding is no"tameéf‘f‘@k’:‘ieéanh@@éﬂ§@V§ﬂt5b§:;m¢mord'e¢dl§/a0atm$ arrmﬁacmqnal ?rr:te: |O Egér .
Accordingly, dnfifingdbidaRdissieni@ B abddthi yiRQ bidn@NMd We 13 Ghal Y

intendedgto incI,Sgldé_ oth i n?lact aa?\(g{’ rmgl:é%?qeg é_épofms oef’tkfﬁg ‘Hﬁ_man .

anti - | GF- PR aiwsiplagraly C@I’_@Q@\bi%&?mﬁqs@fnhanﬁmeutsg&‘fmlcmtab&.rnaﬁlea;nhalhﬁdﬁ or I
ant  pody Por 4nar fbre o Galef WAL AORALL R LBl QATHLYul it SheT cal
coupling, genetic fusion noncovalent association or e S 0O

more ot her g dedikeas wall P%‘i°§§>}na§%rﬁleaﬂgsgalmalame¢_ asernit wbdt@pr(f?:\gg g%iac agent. a
bi speci fic anhdfiRadtdiic agetlt, 3e%ple, s@afCb&FALRPLs REAL mafhiGY sQhLH, !
phaPmaceuti cal agent, aa%a/or a pr%_% é?gr? OP _(S;p'eop?! 8‘% t%afmn(l:ahsor{elcﬂ at e

associ at e of A FXIUHEhIgfidgyn the cempasitionyPhpmracsutical i acteptable stistand® swobl ecul e

h st Ay b Wel3t st i di L aghsipne type of
(T 10, R GRS 3 k hei fhG SfgE 10 2

(of the same %855 PEFertfives o Pubiesh tvhioh salpncatheshelfiliée arrefattioetssspiel f i ¢
antibodi es) . abttddpbt Mti6s kiogkers; include those that are heterobi
functional, having two istinctly reactive groups separated by an .
appropriate spacer (e.Xecompesiiopsdfdhipinyention zuy be it-awadety rfouns Thésai de est er)

: ( | i nkers are
o1 nomobi { unehioe o oxb@pi, lquicl a0l nlobid acki Bk Shon Rfllal [ kers ar

il able_from Pierce Chem cal Conpany, Roc _ ul _
g\é?: vgti E%d SIS &58- iR ecfable pnd infysiblg soltinng), diskestiers or shepepsivisotablagent s wi t h

whi ch an ant ipiRowabrs APobdded ¥nd@pdsAdtied  THe BRe rdrfod St RBerliBY, RE 20
Sk

derivatized i.nclude fluorescent conpounds, | ncludi ng uor escei n,

fl uorescein "UORT BEdeH afministrannaRd Ferapetia aprdicationaFoipival prefomest hal enesul f ony |

hioride, phyapRiishdurs i thé ARh BAR|ec8b1 BORRERSoRNGhst H6h Ld KSnoda@nt | body
ﬁayoa: o) bepl gbﬁblgel\ﬁS vr\,ith enzy_mesjet hat are usee?upg\‘sor det_cecP?(l)h,n such as
hor ser adi sh 6'&1@%0%%“5“ for passive immunization of humans with other antibodies. The

20  preferred mode of administration is parenteral (e. g., intravenous, subcutaneous,
intraperitoneal, intramuscular). In a preferred embodiment, the antibody is
administered by intravenous infusion or injection. In another preferred embodiment,
the antibody is administered by intramuscular or subcutaneous injection,

Therapeutic compositions typically must be sterile and stable under the

25 conditions of manufacture and storage. The composition can be formulated as a
solution, microemulsion, dispersion, liposome, or other ordered structure suitable to
high drug concentration. Sterile injectable solutions can be prepared by incorporating
the anti-IGF-IR antibody in the required amount in an appropriate solvent with one or
a combination of ingredients enumerated above, as required, followed by filtered

30 sterilization. Generally, dispersions are prepared by incorporating the active
compound into a sterile vehicle that contains a basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile

powders for the preparation of sterile injectable solutions, the preferred methods of



0- gal act osi dase, |uciferase, alkaline phosphatase, glucose oxidase and the
i ke. When 25 an antibody is |abeled with a detectable enzyne, it is
detected by adding additional reagents that the enzyne yugagst fogr oduce a
reaction product that can be discerned. For exanple, when the agent

hor ser adi sW38PYI°dase is present, the addition of hdeSHQﬁ"lﬁéngi de and
di am nobenzi dine |l eads to a colored reaction product, which is detectable.
An anti body may al so be | abeled with biotjn, and detected through 30

i ndi rect nmeastFRARICR 2t vagiimyining anddteeandning thanyipidneipavgler afthasstivbody may be

| abeled ¢ NingrelBAIALY sy BRIl BUCH iR BANRLY DoTiou B gy 2y al S0 be

| abeled with a predeterm ned po[@ype t1de epitopes recogni ze a
secondary rep¥¥ytiop thegeofy The prapgriflyidity o pndutiop sary beguaimieinede for exvimmdé. by sites for

secondary ant jheQg 673 codtp dlch Rl REHHH) by TR Aftenaft 20038 ifedifk>3596
PCT/ US01/ 51113 56 eg(i)t,o%e ct ags) .Hﬁgngsonele%oﬁi%ﬁe@ﬁt%s F%%égmggg%g attached

by spacer ar ni teycagegfidipersion Wyﬁ@%ﬁof%ﬂe@@tﬁa&mﬁhﬂbs@@mq{ hi ndrance. An
anti -1 GF- | R ajfetoe ¥oripsitidhs@n Q@br’o@é?@hﬁ)thiBBu@n%ﬂ%eﬁéo 6lifegh an@m no aci d.
e

The radi ol abel nax be used for both diagnostic a rapeutic purposes. 5
For i nstance, 2&Pdhat defpysi2hipsntionefyr eyampleagonogteziate salts andelftiR- expr essi ng t unor s

by x-ray or other di agmasintisodi@Ghihk Gréesh inﬁbmfohexnbetaaﬁnﬁﬂéié%@e' may be
used therapeutically as a toxin for cancerous cells or tunors. Exanples of

| abel s for pof3F¥ et Mmakeds kewpyethe arp althougls fos srany therapantic erplicatieas.thsl | owi ng

radi oi sot@pespreferréE@dL@mbak bO@ministrador s inttapéftonealShbedasous, 90Y, 99Tc, - | .111n,
1251, 1311. 10 An anti-1 G~ 1R anti bOdé m@ al so be derivatized with a
ty

. | so . !
cheni cal  gr otipRRiFEHa BLRYsHOUSIOR Pfusica. ¢ appEgted by theskilad agisawt hyl  gr oup,
or a car bohydhatste aﬁﬂ@ﬂﬂodeﬂ?@&ﬁin%&%ﬁﬁvi%@%&y REpeH@ifs tonttR deRREQ¥GNL he
e

bi ol ogi cal characteristics of the antibody, '‘e.g.; to Increase serum
hal f-Tife or Ponf frebediracnt.thegtibodiss ptthe gresenpineniencen b edminisieredass t i ons and

Kits 15 The iﬁmds@&raémaﬂﬁln&t&@agaalmgméwsémceuti cal conposition for the
treatment,_of a hyperproliferative disorder in a manmal which conprises a

t her apeutical Iy ef f ect Inrertaingmbadingantssthe acHys Germpaynd makbe proramed with aaind a

phar maceut i cadatrier BaCRIMtpAdER the Ehpdhd agaihsORFid $ADRE siBRNL & c&iofled ,
phan- naceut i cafeasé(%orml)lg‘?l tion is for the treatnent of cancer such as brain,
(8 o

| ung, squarmou$ oy dnetuding dmpjans, tragsdermahpaichss, ped misrasaeapsulatesad, neck,
renal, Ki dneydeligtkystomhs. BioagdalaBle, &Qbﬁbﬁfbﬁ?olyme’?ss&i? baggalsucigynecol ogi cal or
thyroid cancer. | n another enbodi nent, sai
ethylene vinyl acetate, polyanhydndes, polyglycolic acid, collagen, polyorthoesters,
20 and polylactic acid. Many methods for the preparation of such formulations are
patented or generally known to those skilled in the art. See, e.g., Sustained and
Controlled Release Drug Delivery Systems, J. R. Robinson, ed., Marcel Dekker, Inc.,
New York, 1978.
In certain embodiments, the anti-IGF-IR of the invention may be orally
25 administered, for example, with an inert diluent or an assimilable edible carrier. The
compound (and other ingredients, if desired) may also be enclosed in a hard or soft
shell gelatin capsule, compressed into tablets, or incorporated directly into the
subject's diet. For oral therapeutic administration, the compounds may be incorporated
with excipients and used in the form of ingestible tablets, buccal tablets, troches,
30 capsules, elixirs, suspensions, syfups, walfers, and the like. To administer a compound
of the invention by other than parenteral administration, it may be necessary to coat

the compound with, or co-administer the compound with, a material to prevent its

inactivation.
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di sorders such as, without l[imtation, restenosis after angi oplasty and
psoriasis. In another enbodinment, the invention relates tpgphar euti cal
conpositions for the treatnment of 25 a mammal that requires activation of
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conbi nati ons thle’_gcr)e_of, lI n gr%ng/ casce)Jsr,IGlﬁtI’%\?ﬁ(ie aﬂéo%uf%{}]’gtrbé‘bﬁlﬁgcf'gﬁ i ncl ude

i sot oni ¢ agentauvaigy, selpblafiEIR,andfor ane opmbseahemioalagenssutbd igtsbinesrdT t ol |
sorbitol, or mafictER &t aLliREd d8y;id Ltion. Pharnmaceutically
accept abl e sprgt ances sucﬁ&’g'g]l‘g’;hr%eﬂﬁﬁ%ﬁgﬁlg?ln’rﬁ'%’oc?m%\%’aﬁﬁ%r 3f auxiliary
subst ances sudWanrgcesical compasitiorn parhistngian getivatireringbodp) e RAtMEGR-IRES OF

buffers, whi ch,gRaaRGESH Lt ffectiveness of the antibody or
anti body portion. he%%?r%ggllgﬁi gvhtg a(gfctc{?%}}agmfrﬁz\llsgsn‘feﬁ6’5“’%@39“"6’@P’i‘?"%i“svari ety of

forms. ThéSe 2PPRIpsifd Suck faptors jnwindk grovith fpotort suchewilGE-Glahdlopadlogadsiol dosage

forms, such aggkireat shilae 5&-H i Q.. Lhlectabl e and i nfuyusible
sol utions), dispersions or susp%%gfé)rﬁbsl?at?g q%lleaf”se,s mapfeayLe l°ﬁﬁ%§é&}g§§ °f | posones

and supposi t orfeti-IGFdR gpiéfody psorelf asithe cdedminiserahageits, thisnbeitidg fossirte of

are in the. for matesor RRHoh a Rl Rl varb b BinePolich 58 composi i one

sinilar to th&®8odimes) theantibedysng eng enmort additional todrapeutiveagentwi t h ot her

anti bodi egg The The pharmaceutical compositions of the invention may include a
"therapeutically effective amount” or a "prophylactically effective amount" of an
antibody or antibody portion of the invention. A “therapeutically effective amount”
refers to an amount effective, at dosages and for periods of time necessary, to achieve
the desired therapeutic result. A therapeutically effective amount of the antibody or

25 antibody portion may vary according to factors such as the disease state, age, sex, and
weight of the individual, and the ability of the antibody or antibody portion to elicit a
desired response in the individual. A therapeutically effective amount is also one in
which any toxic or detrimental effects of the antibody or antibody portion are
outweighed by the therapeutically beneficial effects. A "prophylactically efféctive

30 amount” refers to an amount effective, at dosages and for periods of time necessary, to
achieve the desired prophylactic result. Typically, since a prophylactic dose is used in
subjects prior to or at an earlier stage of disease, the prophylactically effective amount

will be less than the therapeutically effective amount.



20 preferred node of adm nistration is parenteral (e.g., intravenous,

subcut aneous, intraperitoneal, intramuscular). In a preferred enbodi nent,
the antibody is admnistered by intravenous infusion or ?@9jsug 2006, In

anot her pre odinent, the antibody is adm nistered by
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powders for tga SaB@ﬁg%atl on of sterile i ﬁ gﬁét%é 4°gyé"t)hled‘te R8T the preferred

met hods of 2 @PEW@’Z}SG‘%@S@mﬁlewgﬁyr&km&ultﬁa& qsepanat i on are
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i ngredi ent pl US AR é addi tjonal desired | ngre I'en rom ageplfnét
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sterile-filtere
mai nt ai ned) f oefemxaphybieallyyscretdittiSiefs u’:‘ut&?%é f§r‘+ﬁpm LgGl thin, by the

mai nt enance ofsugh t$ qui r%d pgrtl cle size a? e case aa"sper5| on and
by the use of AR LN o P@ﬁ@@&‘%@rﬁeie@nlﬂmquannqy@éhcanbée conposi tions

can be br oughtcomimmﬁ chgﬁ:latmblpﬁbdﬂ& thd e 15 ent. that delays
absorption, for e ostearate sal ts:maﬁ)tﬁJ Jffe?ﬂ gssoc'gﬁgwéfﬂtﬂf ®bodi es of

t he present invqé“rfcflgﬁm?:aé?‘fmﬁ AT EP%%PE‘F‘@@:P“BWO&the\ﬂasagemylt fpfmsafttieods known in

the art, althiugitichare didayd By ARCMAY dEpeafl o ferred
rout e/ rmd of ,admi.ni stration i s i nt?agpeerl toneg !hg% {?’ar?%t?ﬂfé' ot

i ntranuscdl ar PEARY YRR g th Fﬂm%ﬁefwtworpromlfappc%t mtbed by t he

skilled arti sadueved laed (i GmXBEYne inhBrestSn B vary
dependi ng upop, ntn § Eaﬁq%%ﬁuﬁéé&%hgxaﬁhl bodi es of

18, % Qlﬁ?d results... In one e
the present i hvant on o 45 "EEmEH o Fﬁ“%‘f‘\é‘ffyéﬂlfléﬁ’l@alssﬁrpgrt@uudsmeﬁﬂ may be

adni ni st ered fsmnlatidn ip5 egtoILAS-IGETR hilib6@y ‘Bqlbﬂff&@??%ﬁs{ag@ c{tﬁa % p tr;:)\(;ﬁn q

gggpﬁg'?dr gﬁyd T eﬁe'é@g&e@u Og?%“ﬁg%ﬁl’rgir“}? &4 release fornulation, including
i npl ant s,20t r ansder mal ]Aﬁteﬁéhﬂﬂary,aiad-liﬁ‘iitﬁfg(?%?d?%l‘l!llne%pggtically or
prophylactically effective amount of an antibody or antibody portion of the invention
is 0.1-100 mg/kg, more preferably 0.5-50 mg/kg, more preferably 1-20 mg/kg, and
even more preferably 1-10 mg/kg. It is to be noted that dosage values may vary with
the type and severity of the condition to be alleviated. It 1s to be further understood
25 that for any particular subject, specific dosage regimens should be adjusted over time
according to the individual need and the professional judgment of the person
administering or supervising the administration of the compositions, and that dosage
ranges set forth herein are exemplary only and are not intended to limit the scope or
practice of the claimed composition. In one embodiment, the therapeutically or
30  prophylactically effective amount of an antibody or antigen-binding portion thereof is
administered along with one or more additional therapeutic agents.
In another aspect, the invention relates to administration of an antj-

IGF-IR antibody for the treatment of cancer in a dose of less than 300 mg per month.



delivery systens. Bi odegradabl e, bioconpatible polynmers can be used, such
as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
pol yorthoesters, 20 and polylactic acid. Many nethods fQrg g &ggepar ation
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the art. Sust ai ned and ntrol |l ed Rel ease ery
Systens, J. R Robi nson ed., Marcel Dekker, Inc. New York, 1978. In

certain errbodl ment s, e anti -ICE IR of the invention may be orally 25
adni ni stered, for exa other gspeqh OLthe prisant InYtigR ATOVIGFs kit§ caBrisng Bl e edi bl e
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npou nd
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anti neopl asti ¢ agent ﬁ[{;x an anti-tunor 5 agent. For exanple, an anti-IG-IR

anti body may be cofor fsd’E‘@B“Wd?]atei:'GaPHWF%‘%%IéEf“WStth-bfhé or nore
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anti bodi es that bind gt her targeh%né anti bodi es that bind one or nore
growt h fact o ¥IBnd of B In¥ention ingo i W‘%‘h?“f%&?é‘“‘r‘lﬁf@ébﬁ"&ﬁt%e'@F“t}@ 1), 1G-I

bi ndi ng  pr otagénf)Svheii thé ) BAGUNBDF the cAFRIVRE, salE, heumta o2 pRIANE! dnd oBGRNt S,
antisense 10 oligonucl eotides against I1G-IR or |1G--1,

anti-tu agent
pept i deng%alg Sﬂeﬁ*fﬁ‘ft’%ﬁ?}‘é pretegetheregetyeyn inhibiting apnqimeleell ¥R and/ or one

or nore chethay clegitesaptiliiatagéntitirdpreschifikrlown 84! imdhe @mb&fimbnti ty, Whi ch
are known in th otide. For a har.maceut i cal corrp03|t| on

ar e.g., octr
conprising aff® E?T?}gétr?pr?&tgca"r%‘i“ﬁﬁdéwetd m, the rouponsigting ofimilotiely may be
formul at ed V\/Iu‘thliblﬁrsf ﬂb)tlﬂfngfa@@'ts hriticrh @& tifes GetetcalRiin} anfisib@ds| @Bw@faddrevent s 15
apopt osi s. I'S’l fact ars i %I ude %zowt h factors Snﬂ%h as |.GF-],. and/or
itors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, anti-survival
anal ogues of
20  agents, biological response modifiers, anti-hormones, e.g. anti-androgens, and anti-
angiogenesis agents,
Anti-angiogenesis agents, such as MMP-2 (matrix-metalloproteinase
2) inhibitors, MMP-9 (matrix-metalloproteinase 9) inhibitors, and COX-II
(cyclooxygenase II) inhibitors, can be used in conjunction with a compound of the
25 invention. Examples of useful COX-II inhibitors include CELEBREX™ (alecoxib),
valdecoxib, and rofecoxib. Examples of useful matrix metalloproteinase inhibitors
are described in WO 96/33172 (published October 24, 1996), WO 96/27583
(published March 7, 1996), European Patent Application No. 97304971.1 (filed July
8, 1997), European Patent Application No. 99308617.2 (filed October 29, 1999), WO
30 98/07697 (published February 26, 1998), WO 98/03516 (published January 29, 1998),
WO 98/34918 (published August 13, 1998), WO 98/34915 (published August 13,
1998), WO 98/33768 (published August 6, 1998), WO 98/30566 (published July 16,

1998), European Patent Publication 606,046 (published July 13, 1994), European



| GF-1 that activate IGF-I R Such conbi nation therapies may require | ower
dosages of the anti-1G--1R antibody as well as the co-adm ni stered agents,
thus avoi ding possible toxicities or conplications assor8akugd286th the
vari ous noRg, ﬁb §s3Rkes. | n one enbodi nent, the antibody and one or nore

addi tional therapeutic agent. 20 The dghar maceut i cal corrp%glﬁ"é/ﬁls“%f t he

i nventi on may include a therapeuti cally effective anount” or a

“prophyl actic " of an antibody or antibody portion of
the inventi onai] kXt f"r‘?&?ﬁ‘ﬁ%éﬂ I(P%P“%h‘ef‘é‘é‘t/ﬂ%el%%\fyﬁl%/%ﬂw @ublished May anount

ef fective, at JpEMQRW@NYSIND (RBhihedSBEerti B9 GRPERE Mg %lbﬁs%@d eve the
of t

desired thera r A therapeutically ective a
anti body or Ef g‘)h’tg %Iogggp%b)y?|98/39§16§>99‘{P§F'}Fdd€t?dr7di9r9€;) PeTimendiosalsuch as t he
di sease state Ap@ﬂ&tloﬁﬁw P(amm%mughhle@ﬁul&b? 1'9%3' }Ydr&iﬂégﬁ Par@fi & éf‘&n&?' lity of

t he antlbogiy g& rtlontoe|0|t a desire respo eI the
i ndi vi dual 7 A't%h zQB N‘“%M‘ e 0P\ EreatBriktin natsnedpplicatipenimber whi ch any

toxi c cr detrionEavsah ﬂfzdﬁﬁés @boit D& 0 re
out wei ghed byé%g thér eutl cla sztbteeﬁregtn}t%?g?(w%r? éﬂh@éﬁg%ﬂ% Eé/?ﬁ#ﬂla‘%tl cally

ef fdctive 30 ﬁ‘tlgus? &8t atﬁthwméﬁﬁ%w(wedd@nudwag@gmnd f or

perods of L1 nitebSiaasmiyn 38615 RIBLAY Skl dombs N AL TosUIt

Typically, sinc

earlier st age%@'%ﬁ“@‘e@gg& &HE‘ %?dolﬁﬂi/?sad??@a?l“l"&wéfcf’ arstinopepogatedihatein ini | | be

| ess t hanla hetttch&nmpﬁasnalyeﬁkﬂemeei)ife&ﬁted NEMBEHRIBRbrs ar thosé i@ #ORE WO 02/ 053596

60 PCT/ US01/ 'dél 113 q9e s may be adjusted to provide the Optinum

desired res ponrrs’()ensf%te%}" R@?ea"ﬁ%fn dcarﬁrth%? @#rfyheawﬁyenm@smé) For

exanpl e, a siagle WPwSrelaﬁ&yoheo&ﬁfmﬁthiin%zﬂlé roRAMES @le Mposes may be
P fan- gq\guced or

adm ni stered .t be pro ortlonall

i ncreased as caM% %WME% MS’& 53 MMR-hQ MMPHA, MMRUL2, endsi t uat i on.
Phar maceuti c aMMEDrmo Shoink eybcifio BRinipids RGMNIE nﬁﬁbﬁtbx@ Qb1 the ﬁ%@gﬁf fn%%{ﬁ]g

conbi natlgn t he %gy:#é 53;1 %&he ant i body and one or i onal
t her apeuti ag§ Sgﬁé 8 AP 98°G apd %‘Fﬁﬁl‘l@uwﬂmﬂmph%fwmes It is

especially adkmrit—Hg-e@ﬂmrb-@ha‘nexﬁlbbﬁe@esmy?nI(@Jhyarogggmgﬁb)tl| ehlg pdosage unit
formfor casg lof ardm ni st g gz‘? uni formty of dosage: &e unit form
as used hereifn Tﬁlp@f‘%?’%act‘ [ pS‘/"‘G|p§€Pé¥)eb°WP?S§‘f§m1%@p]aﬁsMam tary

dosages for tbieychaddPalocane- 3sarbq»@ﬁ& &cid WydaéxyhrhRal (R 3R§aqh-(MBibreoNt @i ning a
predet er m nedﬂ&uagtl t

desired thera ¥¥)§f %%%\esﬁlz%ﬁ%gg'%lfji{’]fg\kﬁggflﬂgﬁ‘lrﬁategq vdickbeksbhar mc
peutic wenidipgrdicarbexybihar maceut i cal
carrier. 2Phe =mpelgidfaxgahider-[&qs- ﬂhm-pdmgﬁoeﬂﬁnﬁsufﬂﬁﬁmﬁg] tétﬂﬁydro-
pyran-4-carboxylic acid hydroxyamide; 3-[[4—(4-ﬂuoro-phenoxy)-benzenesulfonyl]-
'( 1 -hydroxycarbamoyl-cyclobutyl)-amino]-propionic acid; 4-[4-(4-chloro-phenoxy)-
benzenesulfonylamino]-tetrahydro-pyran-4-ca.rboxylic acid hydroxyamide; (R) 3-[4-
(4-chloro-phenoxy)-benzenesulfonylamino]—tctrahydro-pyran-3-carboxylic acid
25 hydroxyamide; (2R, 3R) 1-[4-(4-ﬂuoro-2-methyl-benzyloxy)-benzenesulfonyl]-3-
hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 3-[[4-(4-fluoro-
phenoxy)-benzenesulfonyl]-(1 -hydroxycarbamoyl-1 -methyl-ethyl)-amino)-propionic
acid; 3-[[4-(4-ﬂuoro-phenoxy)-benzenesulfonyl]-(4-hydroxycarbamoyl-tetrahydro-
pyran-4-yl)-amino]-propionic acid; 3-ex0-3-[4-(4-chloro-phenoxy)-
30 benzenesulfonylamino]-8-oxa-icyclo3.2. 1]octane-3-carboxylic acid hydroxyamide;
3-endo-3-[4—(4-ﬂuoro-phenoxy)-benzenesulfonylamino]-S-oxa—icyclo[3 .2.1]octane-3-

carboxylic acid hydroxyamide; and (R) 3-[4-(4-fluoro-phenoxy)-
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{York Medical/Centro de Immunologia Molecular (CIM)). These and other EGF-R-
inhibiting agents can be used in the present invention.
VEGF inhibitors, for example SU-5416 and SU-6668 (Sugen Inc.),
30 SH-268 (Schering), and NX-1838 (NeXstar) can also be combined with the
compound of the present invention. VEGF inhibitors are described in, for example in
WO 99/24440 (published May 20, 1999), PCT International Application
PCT/IB99/00797 (filed May 3, 1999), in WO 95/21613 (published August 17, 1995),
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WO 95/19970 (published July 27, 1995), United States Patent 5,587,458 (issued
December 24, 1996), and United States Patent 5,877,305 (issued March 2, 1999),

which are all hereby incorporated herein in their entireties by reference. ErbB2
receptor inhibitors useful in the present invention are also described in United States
Provisional Application No. 60/117,341, filed January 27, 1999, and in United States

25  Provisional Application No. 60/117,346, filed January 27, 1999, both of which are
incorporated in their entireties herein by reference. The erbB2 receptor inhibitor
compounds and substance described in the aforementioned PCT applications, U.S.
patents, and U.S. provisional applications, as well as other compounds and substances
that inhibit the erbB2 receptor, can be used with the compound of the present’

30 Invention in accordance with the present invention.

Anti-survival agents include anti-IGF-IR antibodies and anti-integrin

agents, such as anti-integrin antibodies.
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suitable enzymes include horseradish peroxidase, alkaline phosphatase,
25 B-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group
complexes include streptavidin/biotin and avidin/biotin; examples of suitable
fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate,
rhodamine, dichlorotriazinylamine fluorescein, dansy! chloride or phycoerythrin; an
example of a luminescent material includes luminol; an example of a magnetic agent
30 includes gadolinium; and examples of suitable radioactive material include'®], B3
S or °H
In an alternative embodiment, IGF-IR can be assayed in a biological

sample by a competition immunoassay utilizing IGF-IR standards labeled with a




TIN TM (Genentech, Inc.). EG--R inhibitors are described in, for
Zfsrcr:gre in 10(V\D 95/ 19970 (pu%)l ished July 27, 1995), WO 98/14451 (published
April 9, 1998), WD 98/02434 (publi shgd iggg?ry 23, 1gﬁzghﬁlglgﬁ€lglstggn e

498 i ssued May and su
ﬁtsggeisnP?thg;}%ng%ﬁ{ |nven§i on as deseribed herein, EGFRGTARI Y 3ng agent s
include, but are not limted to, the nonoclonal antibodies C225 and
anti - EGFR 22 | mMCl one Systens |ncorporated), 15 ABX- EG- ( Abgeni x/ Cel |
Genesys), I\/ggef?éﬂ? lesbstange ganynlaiiay a5 JOF (INeniitiody. iyt assaye 447/ H- 477

Medar ex | nc. biangicMarsH KQ@N l d‘?}ﬂﬁ RNENGLEP 3 1838 and
(ZD 1839 (Astralzﬁlgca ieKl 6 (Novar th‘s’? %ﬁ%?&%ﬁfcﬁa’%ﬁﬁgv:w s),
PTK 787 (Novafdpyed am‘b‘ vemomeﬁhlzﬂqédﬁ -IResfahdandbiudé to th mo amiiGagen) ,
par e Davi.s) o B Te e e e bl Rt By o "Nanmnel m
?ﬁ%b%??%é? RigsHionahte the a(rwan@tf Jﬂbelw&%ﬂsqmmﬁ)bourme 3@46“-{1/% Phgr TSCI a),
Bl BX- 1382 ( Boghibodiger | ngel heim, OLX-103 (Merck & Co ?AB S -
(Ventech Research), EG:E fusion toxin (Seragen Inc.), @E E- O FRG.50864 25
(Seragen/ Lil gand), zZMm QB‘EQGBUSGF*\%'@F]PmaS@aﬁdiMOSRMEW Pg 7umP)rfk 50864
(r NSERM , LFM%%‘\% ggglg%nbbmgxgﬁzthgﬁﬂpﬁﬁ %ﬁ% %l;c)xes ryézabﬁréoe)d 3 cltigtl-‘ R %a I
Ca Cent er
( Ygrcﬁr Medi cal I?RCBHT ljsgn edl Wﬁ%nbla@@f@rrq\itﬂnéve@mm (rl€bM9GF-m1aambocafndx\1/aé'tgr;er
EG-- R- i nbi biHeiudgn t@ﬂ@t@ﬁrﬁn&lﬂ@leb&opﬁﬁgm'eBh&sgﬁor?é?o%e olsfngvent' gg SH 268
i nhibitors, for grpl eu SU- 5416 andOSUG fd@FdBwbrt]lfvegdll bt e und
(Schering), orglation qf (KR, apd/orthpamousbo i Wi C(:)r exarrplme) un
of the pr eserltealnmd%ﬂthdlﬁlls Vﬁg:an?g%ﬂgmpt)ﬁ}{& ﬂéﬁg‘?ﬁg‘ﬁdgﬁgqs%&po ation
\F/gT? ?/Bsgf 387( g’lé)’lf":“’lsdg aﬁ\?ﬁﬁfy%“"g?@g%tw)awr NSbGIGEIR 1 By t(llpubthOS,hmd August 17,
1995), 2 1 Aldampe of sl Q%e@t@@ﬁﬁﬁal:g%“%gﬂdﬁar]ai&: 8(?(4&1 gggiﬁ?k%ezr ErggPl Ilghed
Decenber .2, 15993‘) . fglted St aEes Paten}tl 5h0§)ﬂ 504 swb s:ﬁr@m\gls O oo
1998) , 08/°8HBB & e Hreptet ckf tyrgsine aptephopphorylg @ s to binime e el Patent
5,883, 113 (i :sigstdNhd @'gbs%l?p?&&%@l%tlo#?'fFh%(iGﬁtll@;sqﬁe@FlgésoﬁIe} fgust 11, 1998),

Uni t ate e ,
V'v\la)r ghQS? 10%28"‘%‘;‘56‘5‘\%‘% ﬁ@&“W’ér“E‘ﬁ’e&?f asylgspyibed ipdxamplie 218 3ehiqhpuskd anstidgia Sept enber

12, 1997),  \NOhOha 2EAGS (ORI is M1Bcnehiied, R cellO9 hsed iR 98/ R4Q83.1kPUb! | shed
Decenber 3,

level is measured using one of the immunoassays described above.

20 A preferred immunoassay for determining IGF-IR tyrosine
phosphorylation or for measuring total IGF-IR levels is an ELISA or Western blot. If
only the cell surface level of IGF-IR is to be measured, the cells are not lysed, and the
cell surface levels of IGF-IR are measured using one of the immunoassays described
above. A preferred immunoassay for determining cell surface levels of IGF-IR

25 includes the steps of labeling the cell surface proteins with a detectable label, such as
biotin or '%’, immunoprecipitating the IGF-IR with an anti-IGF-IR antibody and then
detecting the labeled IGF-IR. Another preferred immunoassay for determining the
localization of IGF-IR, e.g., cell surface levels, is by using immunohistochemistry.
Methods such as ELISA, RIA, Western blot, immunohistochemistry, cell surface

30 labeling of integral membrane proteins and immunoprecipitation are well known in
the art. See, e.g., Harlow and Lane, supra. In addition, the immunoassays may be

scaled up for high throughput screening in order to test a large number of compounds

for either activation or inhibition of IGF-IR.
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used to determine whether the treatment is successful. In general, a method to
determine whether an anti-IGF-IR antibody decreases tyrosine phosphorylation

20 comprises the steps of measuring the level of tyrosine phosphorylation in a cell or
tissue of interest, incubating the cell or tissue with an anti-IGF-IR antibody or
antigen-binding portion thereof, then re-measuring the level of tyrosine
phosphorylation in the cell or tissue. The tyrosine phosphorylation of IGF-IR or of
another protein(s) may be measured. The diagnostic method may also be used to

25  determine whether a tissue or cell is not expressing high enough levels of IGF-IR or
high enough levels of activated IGF-IR, which may be the case for individuals with
dwarfism, osteoporosis or diabetes. A diagnosis that levels of IGF-IR or active IGF-
IR are too low could be used for treatment with activating anti-IGF-IR antibodies,
IGF-I or other therapeutic agents for increasing IGF-IR levels or activity.

30 The antibodies of the present invention may also be used in vivo to
localize tissues and organs that express IGF-IR. In a preferred embodiment, the anti-
IGF-IR antibodies can be used localize IGF-IR-expressing tumors. The advantage of

the anti-IGF-IR antibodies of the present invention is that they will not generate an
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bi ol ogi cal s‘ﬁ%ﬂlémﬁylﬁ RBoampibadyt i on i mmunoassay utilizing | GF-1R standards
| abeled with a 2 8 AUG 206 WD 02/053596 PCT/USO /51113 66 detectable
subst ance andrmfipetiticdARhRAdofiNdel -1 G-I R anti body. In this assay, the

bi ol ogi cal sanple, the labeled | GF-IR standards and the anti-IGFIR

anti body are conbi nedméﬁﬁhirﬁ@ba%afﬁ{m"omvwwbéP@dldPQ meth® fot iahitiging bound t o

t he unl abel edGEFIRidb®Ely by administering an anti-IGF-IR antibody to a patient in need thereof.

20  Any of the types of antibodies described herein may be used therapeutically. In a
preferred embodiment, the anti-IGF-IR antibody is a human, chimeric or humanized
antibody. In another preferred embodiment, the IGF-IR is hurmnan and the patient is a
human patient. Alternatively, the patient may be a mammal that expresses an IGF-IR
that the anti-IGF-IR antibody cross-reacts with. The antibody may be administered to

25  anon-human mammal expressing an IGF-IR with which the antibody cross-reacts
(i.e. a2 primate, or a cynomologous or rhesus monkey) for veterinary purposes or as an
animal model of human disease. Such animal models may be useful for evaluating
the therapeutic efficacy of antibodies of this invention.

As used herein, the term "a disorder in which IGF-IR activity is

30  detrimental” is intended to include diseases and other disorders in which the presence
of high levels of IGF-IR in a subject suffering from the disorder has been shown to be
or is suspected of being either responsible for the pathophysiology of the disorder or a

factor that contributes to a worsening of the disorder, Accordingly, a disorder in
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20 In another preferred embodiment, an anti-IGF-IR antibody may be
administered to a patient who expresses inappropriately high levels of IGF-I. It is
known in the art that high-level expression of IGF-I can lead to a variety of common
cancers. In a more preferred embodiment, the anti-IGF-IR antibody is administered to
a patient with prostate cancer, glioma or fibrosarcoma. In an even more preferred

25  embodiment, the method causes the cancer to stop proliferating abnormally, or not to
increase in weight or volume or to decrease in weight or volume.

In one embodiment, said method relates to the treatment of cancer such
as brain, squamous cell, bladder, gastric, pancreatic, breast, head, neck, esophageal,
prostate, colorectal, lung, renal, kidney, ovarian, gynecological or thyroid cancer.

30 Patients that can be treated with a compounds of the invention according to the
methods of this invention include, for example, patients that have been diagnosed as
having lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head

and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
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t he preseift i distemifioorthé stetofithie tinvey Thé dntibodytmyeobabémitededd AUG 20 WO
02/ 053596 Pwé&g&l{otrigl} Jh% a minipump. The antibody may be administered once, at least twice
or for at least the period of time until the condition is treated, palliated or cured. The
antibody generally will be administered for as long as the tumor is present provided
that the antibody causes the tumor or cancer to stop growing or to decrease in weight
25 or volume. The antibody will generally be administered as part of a pharmaceutical
composition as described supra. The dosage of antibody will generally be in the
range of 0.1-100 mg/kg, more preferably 0.5-50 mg/kg, more preferably 1-20 mg/kg,
and even more preferably 1-10 mg/kg. The serum concentration of the antibody may
be measured by any method known in the art. See, e.g., Example XVII below. The
30 antibody may also be administered prophylactically in order to prevent a cancer or
tumor from occurring. This may be especially useful in patients that have a "high
normal” level of IGF-I because these patients have been shown to have a higher risk

of developing common cancers. See Rosen et al., supra.
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di sorder in comprising the anti-IGF-IR antibody and the additional therapeutic agent and

administering two or more separate pharmaceutical compositions, one comprising the
anti-IGF-IR antibody and the other(s) comprising the additional therapeutic agent(s).
Further, although co-administration or combination therapy generally means that the
25  antibody and additional therapeutic agents are administered at the same time as one
another, it also encompasses instances in which the antibody and additional
therapeutic agents are administered at different times. For instance, the antibody may
be administered once every three days, while the additional therapeutic agent is
administered once daily. Alternatively, the antibody may be administered prior to or
30 subsequent to treatment of the disorder with the additional therapeutic agent.
Similarly, administration of the anti-IGF-IR antibody may be administered prior to or

subsequent to other therapy, such as radiotherapy, chemotherapy, photodynamic

therapy, surgery or other immunotherapy
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20  peptide is internalized after the anti-IGF-IR antibody binds to the IGF-IR on the

surface of the tumor or cancer cell.
In another aspect, the anti-IGF-IR antibody may be used

therapeutically to induce apoptosis of specific cells in a patient in need thereof, In
many cases, the cells targeted for apoptosis are cancerous or tumor cells. Thus, in a

25  preferred embodiment, the invention provides a method of inducing apoptosis by
administering a therapeutically effective amount of an anti-IGF-IR antibody to a
patient in need thereof. In a preferred embodiment, the antibody is selected from
2.12.1,2.13.2,2.14.3,3.1.1,4.9.2, or 6.1.1, or comprises a heavy chain, light chain or
antigen-binding region thereof.

30 In another aspect, the anti-IGF-IR antibody may be used to treat
noncancerous states in which high levels of IGF-I and/or IGF-IR have been associated
with the noncancerous state or disease. In one embodiment, the method comprises the

step of administering an anti-IGF-IR antibody to a patient who has a noncancerous
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stop grow ng pPkolR P ol i .25 or vol unme. The anti body w ||
general |y be adm nf%?ﬁeéfrgd asowénae‘rl‘\?h’gPi Etbv agrl%ar"r‘r‘é%dé’lﬂaiyéﬁladm GRS on as
descri bed suppeer Mufeotierdeniass bt ingreashesdhyproliferatiqpepreveat dppplosis biinérke r ange of

0. 1 -100 nOiEER MONEy.PELE SRl }Y K nor, referably 1-20 ng/kg,
and even nore pref erva{)ll y o -01841?{%?% .ggﬁgygoégﬁlﬁl? ?&ﬁgghat"f‘}z}f 8% t he

anti body nay of K&-hbaigcivar I65-Rnin aprefel darhmdimenty the hretibatdy is s8e@ed €. g.

Exanpl e /1| ﬁ}aﬁnlw-.l-gp&mprisesaheavy chain, light chain or antigen-binding portion

thereof,

Gene Therapy
The nucleic acid molecules of the instant invention may be

administered to a patient in need thereof via gene therapy. The therapy may be either

25 invivoorex vivo. In a preferred embodiment, nucleic acid molecules encoding both a
heavy chain and a light chain are administered to a patient. In a more preferred
embodiment, the nucleic acid molecules are administered such that they are stably
integrated into the chromosome of B cells because these cells are specialized for
producing antibodies. In a preferred embodiment, precursor B cells are trans1.°ected or

30  infected ex vivo aqd re-transplanted into a patient in need thereof. In another
embodiment, precursor B cells or other cells are infected in vivo using a virus known
to infect the cell type of interest. Typical vectors used for gene therapy include

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



30 antibody may al so be adnministered prophylactically in order to prevent a
cancer or tunDr fron1occurr|ng This may be espeC|aIIy §ﬁ¢ ﬁin patients
that have a "high non-nal" |evel of |G- 1 because thes g s have been
shown to gher risk of devel opi ng conmon cance sen et

al ., suprg%gz’@:‘%e 20 WD 02/ 053596, PCT/ USO1/ 51113 71&?‘%”332@{ Wer aspect ,
the anti-1G~ 1R anti body may be co- aénlnistered with other therapeutic

agents, such as antineoplastic drugs or nolecules, to a {)atl ent who has a
hyper pr ol i f ersOFiged Wruses dfiffer indsgtion eiberia e pr gxpving, kevgloe! antibpdyne aspect, the

i nvention rele@,sr@s%mh%a?bmmﬂecmrta& a SahrP RGN @Eatd i BY RRA wirgl iferative
disorder in a 5 mammal conprising adm nistering to said mamal a

t her apeut i cal?ny/IMERYNGRESIXKNONRHLAE art Hd discUsFRRY of the invention in

conbi nati on with an anhhpiefied etﬁ&ﬁlﬂhetﬁQh@%‘eh@ﬁicxfaﬁ@ﬁkﬁab@ccgﬁﬁid&tﬁé)”S' sting of,
but not Iimted to, mtotic inhibitors | ati'ng agents

ant i - met abol isteesof fiministering ag effegtivepmauet of gp 59\)@!?‘1\“ Q‘%)PC"? mRlesdle or s, cel |

cycl e inhi bi te@éoamgt&nﬁwmambpda@hrﬁ@ema&ﬁ ?mbmmmm&mm&l cal response
nodi fiers, anti-hornones, 10 kinase inhibrtors, matrix netall oprotease

i nhi bitors, @BYRodY er RoFan thrasel prdexprseping fhq UUCEW@QM%CUIW An gotisF e preferred

enbodi nent, rehﬁoam&mﬁagenm\ér Pyrmesﬂaa PrdrREsatk éeepelafa&nn@t@ahgﬁﬁppl astic agent,
such as adria cin or taxol n anot her preferred enbodinment, the antibody

or conbi nat | GHEXNBARYUR plean spiatedinysleir agid molfﬁeje fiRceding f@dugb&ql?émpshe

chenot heu@py,an@z%mdaﬁ@@amnma@bmewasembo orq;om% therepeagd herapy. 15 In
yet another preferred enbodinent, the a be adm nistered with

anot her  ant KBTS fi5muglgis acid molepy|e, ]er?‘t“iwr? Eﬂ*jef"ﬁj @ﬁ@‘P@)d’?fygcﬁﬁshe‘B%V

admi ni st er ed nwitiod c?ﬂpns@ﬂ}hh ?@;ﬁi}bfﬁdmlﬁisf&ﬂﬁg ﬂm&tl\kh&bgﬁt?f&ﬂﬁﬁ‘lﬂwﬁo [ nﬂi bi t

tunor or Cancer ce olirer anti baq or agent that

i nhibits er bBYCIFiEAG ’E"8 culg-pReoy '%Bb@vﬁghaiféé‘e By zerndingsporign thgtedds ¢ he
anti body wi t laf@e h@dﬁh mlmlor f)&]ﬁérﬁtﬂa‘déﬂ ad adefectivebhoufiiTiah Refate@n t her apy)
encorrpasses ad(g]i:l ar mafeutl cal conposition conprising the

anti-1GFlIR 3H ir"rﬁfqu HEE‘H%‘PF 18 ghaiq erdhegndigen- ‘E,mda‘ﬁ%i’ﬁm%‘ﬂemf

admi ni st er i N@f ineBurin AEbRIyDE PSHicH tBerbbrandBGRIEih Sk n@&ap@aa fnbREes. ONE
conpri si ng tﬁg anti-1G=-]R anti bod and the ot her(s) %ISI ng the
addi ti onal F BY9S ReraRY Myt may also gqmnnisgthe stgp ¢ H’Q‘HStErH‘E fi28¥r ati on or
cgnbi nation Tcl‘il&éxadgyntgﬁae:isa#)doy tdRA Ten, 5IRY, ﬁdrﬁﬁly&ﬁ oRUPi3sgdys.and addi L i onal

t herapeutic agents are_ adm pi st.el at the sane tine anot her, it
al so gnconpasges i nst jﬂegﬁr tpﬁ%%'inﬁwuf’%@aéh"tki’eﬂf)rdﬁ‘d%{ﬁtﬂmg&%ﬁp ﬁ%

the_rgpgulzd)c QM1 209 2t PN Thesd @amplepire irplipoRBbS MlusiRGon &y addigd ance, the
ant i body may

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

EXAMPLE I; Generation of Hybridomas Producing Anti-IGF-IR Antibod

Antibodies of the invention were prepared, selected, and assayed as

25 follows:

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

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



be adm ni stered once every thro!e dayE, while the additional therapeutic
agent is admnistered once daily. Alternatively, the anti body may be
adnmini stered prior to or 30 subsequent to treatnent of 2hdU8i 28 der with
the additi apeutic agent. Simlarly, adm nistrati Lhe
anti -1 G- arzllto% %trjy may be adm nisteged prior to or s%tlg,érfel{c%&lzsfﬁ%ﬁto ot her

t herapy, such as radi ot herapy, chenotherapy, photodynam c therapy, surgery
or other imu er 2 AUG 2B, WD 02/ 053596 PCT/ USO /51113 72 The
anti body and g‘%té%?p%ﬁéqes f%a}j‘l“?"iwé’fféﬁi "‘E%&eéepéﬁﬁdivﬂ'héb%’i‘ﬂnsse%rftﬂ’é’ B¥H4hat i on

therapy) nay PEXa3nighibst etldide anbecre subjeerd @ HAT stieqish af freviperyi od of time
until the condition Ls tr d, | liated oy _cured. Preferably, the

combi nation t ees‘fne?ﬁg/(ézﬁge g@%ﬁﬁ@?’@%ﬁﬁ”ﬁ%’l’%"ﬁ{ E 18 T RePBY b nat i on

t herapy may biybadomasiatitsedre@ing TIGPR Spetilfic @@méir 1§63« Btibbilic Werd RG6veRMEr Y Si X

nont hs. The adm nj sterin . be on a schedule such as three tines daily,
twi ce dai I%y, eﬁ&%hﬁglg?'??s%éﬁgmé{}‘@mﬂ "Hg?}iléj":s SB?%@ ISR Weis ee days, once
weekl y, once eletey fdrfirtheesidy,and e desigiated I2{1N2.190CRI48Y 8NY, 4. 90, nont hs,
once every th£ B8, mgizqtﬂf and once every six nonths, or may be adm ni stered
continuously Vid Ry ‘punp. The conbi nation therapy nmay be adm ni stered
via an 10 oral, nucosaHybridomaal.]2.1, 213202348, 3.1. nhie 2klden 17i3nter@venous,

subcut aneous, ,int.r cul ar. arenteral . intr nor_aqr .topical route. The
conbi nati on t%‘*@‘r’%‘ﬁ@g‘ﬁﬁﬁ&“%&ﬁ% (glpté’Fee@o“e&tP“éAgfg{g LPPUUpYersYom the site of
t he tunorl0 ThRoulevatd] Matadses, ¥ AR0HP220% be Datdnybei 4, Rodvewittadatonbwingr ed for- as

long as the t i s, present provided that the anti body causes the tunor
PR R

it nuinbers: . . .
or cancer to stop growing or to decrease-in weight or volune. 15 In a still

further enbodi nent, the antHvblidmd R anti DephsitiNe. | abel ed with a radi ol abel
an i nmunotoxin or a toxin, ol|r2 1i s a fusi O?Tga%fi n conprising a toxic
peptide. The anti-1G-IR ar%t' body or anti- TR anti body fusion protein
directs the radiol abel, i®m3Potoxin, toRTA-2788toxic peptide to the

| G-- ER- expr essi ng tunor or ncer cell._Ln referred enbodi nent, the

r adi ol ab)éllg, i mmunot oxi n, tg)'(llch?l} or toxic tAngB ide is internalized after
the anti-1G~- 1R anti body bi3nds to the | GFTAR78h the surface of the tunor
or cancer cell. In another saspect, the a t}\l7 -IR anti body may be used
therapeutically to induce apoptosis of sg 2T c cells in a patient in need
thereof. In many cases, tRd78el | s targePE€A-A783 apoptosis are cancerous or
tunor cells, Thus, in a 25 preferred enbodi nent, the invention provides a

nmet hod of inducing aRABMT - B¥ermination of Affinity Constants (Ky) of Fully
20 Human Anti-IGF-IR Monoclonal Antibodies by BlAcore

We performed affinity measures of purified antibodies by surface
plasmon resonance using the BIAcore 3000 instrument, following the manufacturer's

protocols,

Protocol |

25 To perform kinetic analyses, protein-A was immobilized on the
sensorchip surfaces of the BlAcore. The sensorchip was then used to capture the anti-
IGF-IR antibodies of the present invention. Different concentrations of the
extracellular domain of IGF-IR were injected on the sensorchip and the binding and
dissociation kinetics of the interactions between the anti-IGF-IR antibodies and the

30 extracellular domain of IGF-IR were analyzed. The data were evaluated with global

fit Langmuir 1:1, using baseline drift models available on the BIAevaluation software

provided by BIAcore.




adm nistering a therapeutically effective anobunt of an anti-IGF IR anti body
to a patient in need thereof. In a preferred enbodi nent, the antibody is
selected from 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2, org§.ajs 26 or
conprises a _heavy chain, light chain or antigen- blndlng regi on thereof 30
I n anotheﬁvggﬁ%8¥m the anti-I1GF- IR aptibody may be usedP¢BUIHEHI3
noncancerous states in which high leVels of 1G-1 and/or |1G-IR have been
associ at ed th t e noncancerous state or disease. |In one enbodi nent, the
met hod conpr d8%cq/de  step of administering an anti-1GF-IR antibody to a
patient who has a noncam:efewsﬁerﬂenéuﬁrgﬁéﬁfomcoegée%ﬁg%@df (el /- o113 73

pat hol ogi cal state ca S er bated by hi and/ or

| G- IR [ evel g?ff‘ta’BEH ‘Z’e"“f“h" Agerantibedy 1@%@Wﬁ®fﬁﬂrfa‘tdvéasmncancerous
pat hol ogi cal redoninge.iApplicdioRTe ggtope nﬁpﬂﬁgﬂ by NTB. ﬂ&%g'sa%sszmaée@%)osc' er osi s,
snmoot h nuscl e restenosis of blood vessels or inappropriat nlcrovascular
proliferation, such as that found as a 5 conplication of diabetes,

especi al | § of the eye.Tdbie ldistyeffmitpmedsarchrsts Gsrhedésemive ahthecF-a0t i -1 GF- I R
anti body sl o S of t.he noncancerous pathol ogical state. In a
nor e preferrgﬁn&ﬁ ng&g %? PRETURT I G- IR anti body stops or reverses, at
least in part, thg,nhpncancerous pathol ogical state. In another aspect, the
i nvention provideS a nethod of adm nistering an 10 activating anti-1G--1R
antibody to a patient—in need thereof In one enbodinent, the activating
anti body or phar maceu¥peagionglonppBi@bn is adnjki@ered to|a patient in need
thereof in an amount| Apbedy i ve { Braasetbase | GRProRca@lGti vity. In a nore

pref erred enbodi nentf,2.the actlvatbﬂglahtlbody IS able T0O nestore nornal
|GF-1R activity. In|another preferred enbodijnent. the activating anti body
may be administered [tB!3®2 15 pat | 8Ax 10ho has sine$3x BX’at ure] neuropathy, a
decrease in nuscl e Nass—o+—ost-eppPorosi-s another preferred enbodi nent,
the activating antitgggz%ay be aﬁﬁ%ﬁﬂgtered wWith one or frore other factors
that increase cell pl}ﬁilblatlu et—apaptosts—er—+hg¢rease |1G-1R
activity. Such factqrs 'include grow%ﬁ factorg such as 1G~f1, and/or

anal ogues of |G- [ta@p actTvalfgsd FHo PR 11 [ PFEiger red—enbodi ment, the
antibody is selected_20 from4.17.3, or_conprlises a heavy|chain, |ight
chai n or antigen-bi ndi-¥¥¢¢ porti onl.3xhef eof Gerle Therag The|nucleic acid

nol ecul es of the i nH#apt—-nventlion nnvwhn
6.1.1 5.65x 10°

The kinetic analyses indicates that the antibodies prepared in

10 accordance with the invention possess high affinities and strong binding constants for
the extracellular domain of IGF-IR.

EXAMPLE III: Antibody-mediated Inhibition of

IGF-I-induced Phosphorylation of IGF-IR
We performed ELISA experiments in order to determine whether the

15 antibodies of this invention were able to block IGF-I-mediated activation of IGF-IR.
IGF-I-mediated activation of IGF-IR was detected by increased receptor-associated

tyrosine phosphorylation.

ELISA Plate Preparation

We prepared ELISA capture plates by adding 100 pl blocking buffer
20 (3% bovine serum albumin [BSA] in Tris-buffered saline [TBS]) to each well of a
ReactiBind Protein G-coated 96-well plates (Pierce) and incubated the plates with



adm nistered to a patient in need thereof via gene therapy. The therapy may
be either 25 in vivo or ex vivo. In a preferred enbodi nent, nucleic acid
nol ecul es encodi ng both a heavy chain and a |ight chairg aaagga2eg ni st er ed
to a patie nore preferred enbodi nent, the nuclei i | ecul es
are adm ni g{OeOrz}é)glbsgﬁuch that they are siably integrated |‘§tT b’zsé{rghr onosone
of B cells because these ceI | s are speci alized for producing antibodies.

In a preferreg. F&g%qb ecursor {V are transfected or 30 infected
ex vivo and re-t lanspla 'fuéed rﬁ?’B teé“pﬁéat“i‘"én cidHuALEDit PAarseesifiq $C-4Kbt her
enbodi nent , patElCIlﬁFdﬁranﬁhddg|($81tacﬂru@ﬁxhﬁlbﬂ-ﬁrlxé Buffef © alcBhREd#En bfs NiymP using a

Vi rus known | L e of interest. Typical vectors used for
gene therapy %"(rglicfi&gel% %@ée éb(’d%f‘)’ﬁ?ﬁ Hel- e ingptaged "‘%Fd%%‘%fr‘&“h shaldrg as
retroviruses, foadeddminutes eoan tnpeatge. 2Wa thn Me@@x@@la\’é@ﬁ@@h&@s&@%

PCT/ US01/ 311 es After infection either in vivo or

ex Vivo, Ievéﬁ aShZ”f‘ff ﬁﬁ%g(@tﬁ gg'{%lf‘rg g gentPIgsted thirmainiag bRiler puionieg a sanpl e

from the treapaper tpedls. EFiteseqplalesivairangpt aldWedito iRy AT BRI tk@mmldn@f;ygﬁe art and
di scussed herein. In a preferred enbodi nent, the gene therapy nethod

conpri ses thePreﬁ’ar%oer‘HiLRmzeZ%m1@#@1%?6& regma Eﬁlffectl ve amount of an isol ated

nucl ei ¢ acid nol ecul e ‘enc eav %in or the anti gen- bi ndi ng
portion thereof of theWanieed IGErIRttmefyctmNTﬁbH] @His (SRE0*aaif inallddl pEspr essi ng

the nucleic ag}b»dth'ﬂ}'df%QE}\/%M hl@h?lﬂ%spﬁlredla@%?eg{e%d%th%ﬂ%ﬁ%ﬁng{&%]r apy net hod

conprises the ste m nirstering an fve i sol at.ed
nucl eic d8id %W@clﬂ‘yeh@hwé@ll\’ﬁ@d FBS alnd §6f ngfinbéach of gehétiein] Perduillih gen- bi ndi ng

portion ther e!ﬁ{:pt&’;ly&rb‘?n bﬂla@lmUada{ter?QYesOWeHQJuB%IQJ]th hﬁ%??t%ﬁ%%éu § P! essi ng

the nucleic. acid nolecule. In e preferre % her apy
met hod conpr i Y&Righia alleve s celis taatiechi Wedrdanigd the meiifadiotn the plawpamit  of an

i solated nuckmicd AGid m@her eogroérﬁﬁﬂé’dhé’&ﬁk@ﬁ’ P&Q%/SYB%EU% diluidl glhe

ant i gen- bi ndi ngE ortl on t uman an portion thereof
and an ef f ectRolFatial apsirHeF-By angihodies s ﬁt’@s‘dﬂeﬁshqmrﬂlfmalauoncbnmloamul e encodi ng

the lights Chagrdwt%ealhﬁncﬂemhécgﬁwB&ﬂ@éll”%lp%ﬁeg@e&*}?{f fed ir0 Bltcﬁ%l hurran

anti body or port| on thereof and gresm n e nuclelc ac ecules. The
gene t her apy Wetabigcyhaled fieplates ah3TFE £ ontboust Be sumulatédthelcsIﬂsemm anot her
anti- cancer ,a88Mbf 609 136F g t:

CP- 358, 774. I'n order t%)ﬁ% t hi ???An%egﬁ?gon ﬁﬁpdl%}%nglgwb%gth FSS'T‘ ood t he
fol | owi ng 26°%&§W6Fré@reafpél%‘é¥mtﬁ%r\f1hthefﬂd@setetéwanpﬁlesbyawertrhgrhepla:q@oses of

illustration aﬁ@bl}imﬁ@@erﬁ& BntoPRHer foWelRGns B'Qe?lttﬁéjfo‘ﬂer@ﬁ CLMH a'dﬁ'xgg 1-55';,11 S of the
Lnventi o, N ANy S M HEPES, pH 7.4, 10 mM EDTA, 150 mM NaCl, 1.5 mM MgCl,
1.6 mM NaVOs,, 1% Triton X-100, 1% glycerol supplemented immediately before use
with one EDTA-free protease inhibitor tablet [Roche Molecular Sciences] per 50 ml)
and shaking for 5 minutes at room temperature. We added 200 ul dilution buffer (50
mM HEPES, pH 7.4, 1.6 mM NaVOQ,) to each well and mixed by pipetting up and
25 down. We transferred 100 pl of lysate from eac_:h well to each well of the ELISA

capture plate prepared as described above and incubated with gentle shaking for two

hours at room temperature.

ELISA with Anti-tyrosine-phosphate (pTYR) Antibodies
We removed the cell lysate by inverting the plates, washed the plates
30 five times with wash buffer and blotted on paper towels. We added 100 pl per well

pTYR-specific antibody (HRP-PY54) diluted in blocking buffer to a concentration of



EXAMPLE 1: Ceneration of Hybridomas Producing Anti-IG-1R Antibod

Anti bodi es of the invention were prepared, selected, and assayed as 25
foll ows: |nmunization and hybri doma generation Eight to iﬂhu\#e% ol d
XENOM CE de’\ﬁhﬁssgﬁmmni zed intraperitoneally or in thei d %ot pads
with either " he extracel lul ar domaipgg of human I GF-IR PEA'YgYHY8e/ nouse) ,
or with 3T3-1G~1R or 300.19-1G~1R cells, 30 which are two transfected

cell lines th express hu | GF-1 R on their plasma nenbranes (10 x 106
cel | s/ dose/ m)ﬁ'éM"Hﬁqs@c‘gﬁggmﬁ&g?séﬂ@éb%gffpw@ miguleeataepn lemperatugver a t hree

to ei ght weekWeshdnoeshddahse ﬂa&§ﬁ\t&&fn%®iti1%§lpﬁhffef @%&Iﬁ ﬁﬁg@g t‘é,ggl a final

injection of the extragel] ul ar, domai n of human Feen and
| ynph 2 8 AUG 2008 WDOGZF58'84 bigdipgaf tsBRPY54 antit®dy hpateingylfphleyt es from
i muni zed ni cecher”MB paroddat Eﬁbsﬁﬁ@sdﬁﬁﬁh%@ﬁl{e%ﬁa‘?& & %gi/ﬁ% ubiing o /98- 653
cell line andhmgre SHb cted to HAT selection as pr 1 ous] y déseri bed:
(Gal fre and M'PEPEsshe Golardeveiores Ehpraximatel: 231 inutes)s We stappedithe kolaf
hybri domas aldeveloneat teagioh 6 addhomOGH bir el WFFE! AGAADA hORLLESH YT ©

a [

recovered. 5 Sev hybri dopgs produci ng nonocl on ant €S specific for
| GF- 1R were I’sseé’lyggvéﬁ‘eflél}""gﬁﬁpﬁﬁéﬁs fort1Q ggcondscnt gomaeniperatgreds ik the 12. 1, 2. 13. 2,
2.14. 3, 3. 1. Isolufio®anidl, quarditalell b3 reashrément at p, iy bri domas 2.12.1, 2.13.2,
2.14.3, 3.1.1, 4.9.2 a_%%lh 17. 3 were deposited in the American Type
Culture Col |l ection (ATCE)S " NSO showyths teqults of Bisipkparamed! peMamagisas, VA
20110- 2209, ovithBeceatistibodids oARORvabH THGeduRd bAM %eﬁ;glgm%g&ém% gbers: .
Hybri doma De esailbt 'tNO h 2.%2 1 PTA-2792 2.13.2 PTA-27 . 1473 PTA-2790
3.1.1 PTA- 2791 “HY0heArNbodiesp! this ifvengorptp klopk 4GF- Lmedioret BctivationDdt er i nat i on
of Affinity QGRIRanttwhKAIncRfsdiubdeptorflsddibiaty:Althd stoSokyRuipnoc! onal

Antibodies b Acor e
*u%ermore, these results can be used to quantify the relative potency of the

antibodies of this inventjon.

15 Table II
Monoclonal ICso
Antibody (ug/ml)
2.12.1 0.172
2.13.2 0.0812
2.14.3 0.325
4.9.2 0.0324

EXAMPLE IV: Antibody-mediated Blocking of IGF-I/IGF-IR Binding

We performed ELISA experiments to quantitate the ability of the

antibodies of the invention to inhibit IGF-I binding to IGF-IR in a cell-based assay.
We plated IGF-IR-transfected NIH-3T3 cells (5x10*ml) in 100 pul of DMEM high

20 glucose media supplemented with L-glutamine (0.29 mg/ml), 10% heat-inactivated
FBS, and 500 pg/ml each of geneticin, penicillin and streptomycin in 96-well U-
bottom plates. We then incubated the plates at 37°C, 5% CO; overnight to allow cells
to attach. We then decanted the media from the plates and replaced it with 100 pl
fresh media per well. For testing, we diluted antibodies in assay media (DOMEM high

25  glucose media supplemented with L-glutamine, 10% heat-inactivated FBS, 200 pg/ml



I ni I fi [ [ face plasnon
Ve performed affinity measures of purified antibodies by sur .
resgnance using the Bl Acore 3000 instrunent, follow ng the nmanufacturer's

i netic anal yses, pQgtgl 2fhg\es
protocols, Protocol 1 25 To perforrn kine
I nmobi | zeqN@ﬂz,JSE@G sensorchi p surfaces of the Bl Acore. ]E)&Z@Fe{trlls?%cglnfl \gﬁs
then used to capture the anti- |GF-1Rgantibodi es of the v

entrations of the extracellular donmain of 1G--IR were
O et e goone an di ssoci ati on kinetics of

ted t S i pdethe. bi ndi.n
L o M R Rt S
extracel | ul ar cdwestrationfnd d3fed SR pMperavelin AlINsamBles Wh pHdrme Rl | lgc\étl%gug;et h‘(’a"'

%l Aeval uat § on 08 m%?%bﬂteé‘hayfa&égtff@@%rk%@ﬂt'eétwﬁﬂfééﬁﬁvl%w@53596
PMJUS01/ 51113 c@@entftion oﬁ:lqleEnleaAmryrn?zgr;tm& ddRABO LS gégﬁfﬁgﬁﬁg FQ{er@Qa

:rs]ts ?Sglnalaln%/l g?dﬁ’%fﬁ’f g%)cggr '}oldrg‘fB%? ‘E’r f”aé@eﬂwa'éﬁfaﬁ I t%@@hm@trm@mﬂ cations
to epitope nmappd ngml. eniwﬁatedﬁimqﬁgesf& 10308 udd 4t 374CL 9Qted fhe fRBLGy! |1 Sts

ff t res tive anti-|GF- IR antlbodles of the
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strong bi ndi ng, constants for the extracellular domain of 1G-I1R
Table III and Figure 3 show the results of this experiment performed
with three representative antibodies of the invention. This experiment demonstrated
that antibodies of the invention specifically inhibit binding of ['**I}-IGF-I to cells
15 overexpressing IGF-IR.

Table III
Monoclonal Antibody 1Cs
2.12.1 0.45 pg/ml
2.13.2 0.18 pg/ml
4.9.2 0.1 pg/ml

EXAMPLE V: Epitope Mapping Studies

Having demonstrated that the antibodies of the invention recognize
IGF-IR, we performed epitope mapping studies with several antibodies of the
20 invention. We focused these experiments particularly on the 2. 12.1,2.13.2, 2.14.3,
and 4.9.2 antibodies.
We conducted BIAcore competition studies to determine whether the
antibodies of this invention bind to the same or distinct site on the IGF -IR molecule.
We bound the extracellular domain (ECD) of IGF-IR to a BlAcore sensorchip as
25  described above in Example II. We bound a first antibody of the invention to this
sensorchip-bound IGF-IR under saturating conditions. We then measured the ability

of subsequent secondary antibodies of the invention to compete with the primary



EXAMPLE 111: Antibody-nediated Inhibition of |G-1I-induced Phosphorylation
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nted immedi ately before use
S uppl eme We incubated th%/ plates for 30 minutes at 37°C in an incubator and then stimulated

the cells with IGF-I at 100 ng/ml for 10 minutes at room temperature. We lysed the

20 cells in RIPA buffer (Harlow and Lane, supra) and immunoprecipitated IGF-IR with
2 pg of pan-specific SC-713 anti-IGF-IR antibody (Santa Cruz) plus protein A
agarose beads for | hour at 4°C. We pelleted the beads and wash three times with
PBS/T (PBS + 0.1% Tween-20) and then boiled the beads in 40 ul Laemmli buffer
containing 5% BME.

25 The samples prepared as described above were then analyzed by
Western blot. We loaded 12 pul of each sample per lane on 4-10% gyadient Novex ™
gels run with 1X MES buffer (Novex ™). Gels were run at 150V for 1 hour or at 200V
for approximately 30 minutes. We theu. transferred the gel to a membrane in Novex™
transfer buffer with 10% methanol either overnight at 100mA or for 1-1.5 hoixrs at

30 250mA. We then allowed the membrane to dry completely and blocked at room
temperature with TBS (Tris-buffered saline pH 8.0) containing Superblock (Pierce

Chemical Co.). We added the IGF-IR blotting antibody SC713 (Santa Cruz) to detect
immunoprecipitated IGF-IR.



wi th one EDTA-free protease inhibitor tablet [Roche Ml ecul ar Sci ences] per
50 mM) and shaking for 5 mnutes at roomtenperature, W added 200 gl
dilution buffer (50 nM HEPES, pH 7.4, 1.6 rnM NaV04) to2®8aslG 2008l and
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above and incubated with gentle shaking for two hours at room tenperature.
ELI SA with Anti-tyrosi rﬁi-sphos. Q%@%ETY@? Ant i bodi es W renoved the cell

| ysate by inverting the pIFAREE omnisd With antibediesef the ipkentipmes wi th wash
buf fer and bl partiedartyr?. kaipe.n 32,0 Band\ié9. B AH @6l1s B Hariblor Welhhis, WLYR- speci fic
anti body (HRP ‘ngé'é q‘b@# egélzq ?ﬁgklc{;‘g buffer to a concentration of 2 1
AUG 20 WO 0218 BIBRFI TSR 51 134 2nd7R0.¢ werejable &g bind humen, bt abtat ed t he
plates with sbakienguifeapiglRbbii srUGESRAFuHIREThEIRBER Y Ee b1V plidaen Washed

t hese pl atses Ebgl; tdlg%s I\Q?FS!EH % h. buffer and blotted on paper towels. W
detected Bi ndirng’ 81¢ THESIREBvagin denyvedyien oldyvosld anonleys 0nt ot IGBIR wel | of TMVB
per oxi dase sufyet tiztrearmodet) tihieh i 4k PGHRAR .Pﬁ{eEé’pr@,ﬂﬁenmﬁé{%gtg with 5
shaki ng as thﬁe%&llb%ﬁi SclevFI ﬁeed g_appr oximately 2-10 m nutes). st opped the
col or devel oprrenf AR “88di ng 100 gl per well of TMB stop solution
(Kirkegaard & Perry). W then shook the plates for 10 seconds at room

t enper at ur e téibpesy-mediatedsBlpelinigai and quantitated by measurenent at OD450nm
Tabl e Il and JGFGUIGF-B Birding intNenthemat Pamafes t hi s experiment performed 10

w th sevgpal anti bodi egyiRf; ' | The.resul of this experinent
denmonstrate the abilit o%rrg'?’ ﬁé&%ﬁ?lﬁ Jggll%atsheg?mioﬁ’ie%°5’ttﬁ‘?/’8ﬁ?'ﬁ“8’h to bl ock
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i nvention. 1FPMEM highalugsrmediosuaplein@Bed wittnL ighutekying, AQYs ik dt-inadtiveeedl 0. 172

2.13.2 0. 081FBS2ank%08 nf/mt eath o‘?ge%egcir?,'pgl%gfﬁin and streptomycin to 50% confluence

15 in T25 flasks. We then added an antibody of the invention, or media without antibody
as a control, and stimulated the cells with IGF-I at 100 ng/ml for 10 minutes at room
temperature. After stimulation, we lysed the cells and immunoprecipitated IGF-IR
with pan-specific IGF-IR antibody SC713 as described above. We then performed
Western blot analysis as described above using HRP-PY54 antibody to detect

20  phosphorylated tyrosine in the activated IGF-IR.

We observed that antibodies of this invention, in particular 2.13.2 and
4.9.2 could block IGF-I-induced phosphorylation of IGF-IR in both COS7 and Rhesus

cells. The ICs for the observed inhibition was 0.02 ug/ml and 0.005 pg/ml for COS7
and Rhesus IGF-IR, respectively.

25 Determination of Cross-species Affinity
of Antibodies of the Invention

We performed FACS analysis to determine the affinity of the
antibodies of the invention for IGF-IR from other animals, particularly the old world
monkeys described above. We incubated aliquots of human and monkey cells (5x10%)

30 for 1 hour on ice with increasing concentrations of biotinylated anti-IGF-IR
antibodies of the invention or with a biotinylated anti-keyhole limpet hemocyanin
(KLH) antibody (Abgenix) as a negative control. We then incubated the samples for

30 minutes on ice with steptavidin-conjugated RPE (phycoerythrin). We measured



EXAMPLE |V: Antihody-nedi ated Bl ockinLy of I QF1/1GF-I R Bi ndin W perfornmed
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0. 1 Rg/nls EX&WRL0: LEshhR BefdVednkdthifd 2000t dBSthen analyzed the samples by

western blot analysis as described above in Example VI and probed the blots with
both pan-specific IGF-IR antibody SC713 to quantify the levels of IGF-IR and HRP-
PY54 antibody to monitor the levels of phosphorylated tyrosine in the activated IGF-
IR.

20 As observed previously (Example III), we observed blockage of IGF-I-
induced phosphorylation of IGF-IR following the treatment of cells with an antibody
of this invention (Figure 4). Further, we observed that this blockage of IGF-I-induced
phosphorylation was followed by downregulation of the IGF-IR in these cells. See,
e.g., Fig. 4. IGF-IR levels were maximally reduced 16 hours after stimulation with

25 IGF-I in the presence of an antibody of the invention.

EXAMPLE VIII: Effects of the Antibodies of the Invention on IGF-IR in vive

We determined whether the effects of the antibodies of the invention
on IGF-IR as described in the previous examples would occur in vivo. We induced
tumors in athymic mice according to published methods (V.A. Pollack et al.,

30  "Inhibition of epidermal growth factor receptor-associated tyrosine phosphorylation in
human carcinomas with CP-358,774: Dynamics of receptor inhibition in situ and

antitumor effects in athymic mice," J. Pharmacol. Exp. Ther, 291:739-748 (1999).
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developed the plates probed w1th HRP PY54 by adding 100 pl of the TMB microwell
substrate per well. and stopped color development with the addition 100 pl 0.9 M

20 H,SOs. We then quantitated the signal by shaking for 10 seconds and measuring
ODysonm. The signal was normalized to total protein. We developed plates probed
with anti-IGF-IR antibody by adding 100 pl of streptavidin-HRP diluted in Blocking
buffer to each well, incubating at room temperature with shaking for 30 minutes and
then continuing as described for HRP-PY 54.

25 We observed that intraperitoneal injection of an antibody of this
invention, particularly 2.13.2 and 4.9.2, resulted in inhibition of IGF-IR activity as
measured by a decrease of [both IGF-IR phosphotyrosine (phosphorylated IGF-IR)
and] total IGF-IR protein (Figure 6). In addition, we also observed a decrease in IGF-
IR phosphotyrosine (phosphorylated IGF-IR) (Figure 5). Without wishingto be bound

30 by any theory, the decreased levels of IGF-IR phosphotyrosine may be due to the
decreased levels of IGF-IR protein in vivo after treatment with the antibody or may be

due to a combination of decreased levels of IGF-IR protein and a decrease in tyrosine

phosphorylation on the IGE-IR that is present due to blocking of activation by ligand
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IR-transfected NTH-3T3 cell-induced tumors (Figure 7, left panel). Furthermore, in

combination studies with a single dose of 7.5 mg/kg intravenously-supplied

adriamycin, we observed that administration of a single dose of 2.13.2 enhanced the
20 effectiveness of adriamycin, a known inhibitor of tumor growth. The combination of
adriamycin with an antibody of the invention, 2.13.2, demonstrated a growth delay of

7 days versus treatment with the antibody or adriamycin alone (Figure 7, right panel).

EXAMPLE X: Relationship of Antibody Levels to IGF-IR Downregulation

Tumors were induced in nude mice as described in Example VIII. The
25 mice were then treated with 125 Hg of 2.13.2 by intraperitoneal injuction, as described
in Example VIIL. Tumors were extracted and IGF-IR levels were measured by ELISA
as described in Example VIII. Figure 8 shows the serum 2.13.2 antibody levels and
IGF-IR receptor levels over time. The experiment demonstrates that the IGF- IR is

down-regulated by the antibody and that the degree of IGF-IR inhibition is dose
30 proportional to the serum concentration of the antibody.
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of cell Ebncerriinicembinating widrafioamysih, & keovaf tomeniehibitaned FACS anal ysis. to
test the ability of antibodies of the invention, particularly 2.13.2 and
4.9.2, to bind human, riEeSwspENl: GRwWe RAFRIAIPLS S hhss V& observed a hal f
maxi mal bi nding (Kd) of mested. EXAVPLE VI | :

| G=-1 ReceRt or Downr egFikmbis orreieduaat ihuteeiocd hodkirbed SXBAMpIEERT Spgssential Iy
as descri bed Q}&RY |

e i e lVuptot addition of[ "'I1] -labeled
| GF-1. At this poaf%tet&a‘ﬁ%/’gﬁ%gm’%‘&“f?’l‘é?‘ﬂ%orﬁ%'{;ﬁéhqyﬁesaéwa ROQOsmmIErebuf f er
cont ai ni ng 50%eate.on\isyst lhat 8aviehl i@ aindents 81 3CBanB¥od MBS | 6775 ,l;;g&% anal ysi s
as descri#ged ?%%}/n ] E}xa | e VI anq’gprobed the blots wth bot
pan- speci fic -?ﬁ“gﬁtlﬁ%sﬁﬁl’f#“t Yiraspmbinption @s fesgrhed imExagple R and HRP-

IX. Figure 10 shows the tumor size in relation to the various treatments over time.

. 1000

Control, antibody alone and adriamycin alone animal groups were terminated at day
5, when the tumor size exceeded 2000 mm®. The experiment demonstrates that
treatment with an anti-IGF-IR antibody in combination with adriamycin is highly

20 efficacious against large tumors when multiple doses are given.

EXAMPLE XIII: Growth Inhibition of Colorectal Cell Tumors

Tumors were induced in nude mice as described in Example IX except
that Colo 205 cells (ATCC CCL 222) were used. Colo 205 cells are human colorectal
adenocarcinoma cells. Mice with established subcutaneous tumors of approximately

25 250 mm?® were treated with various amounts 0f 2.13.2 antibody (i.p.) or with 100
mg/kg 5-fluorodeoxyuridine (5-FU, i.v.), either as single agents or in combination, as
described in Example IX. Figure 11 shows the tumor size in relation to the various
treatments over time. The experiment demonstrates that treatment with an ant.i-IGF-IR
antibedy given once inhibits human colorectal cancer cell growth when provided as a

30 single agent and enhances the effectiveness of 5-FU, a known tumor inhibitor.

Mice with established Colo 205 tumors were treated on days 1, 8, 15
and 22 with 500 pg 2.13.2 (i.p.), 100 mg/kg 5-FU (i.v.) or a combination thereof,



PY54 anti body to nonitor the | evels of phosphorylated tyrosine in the
activated 1G—- IR 20 As observed previously (Exanple I11), we observed

bl ockage of | GF-1- induced phosphorylation of 1G--I1R fol @waug 2088e
treatment afoeglsk®sW th an anti body ofthis invention (Fi',(?lzreo 41). Furt her,
we observed that this bl ockage of| GF-g-i nduced phosphory YTOUR s

foll owed by downregul ation ofthe IG-1R in these cells. See, &e.g., Fig. 4.

| G--1R level s £178%! I educed 16 hours after stinmulation with 25
|GF-1 in the pprq%{sr.e}lce \6’ §r11'y"égnrtsizﬁbnar§1a 1 1O ARE aRQus EerEents pYAPIEE ThE | | -
Effects of t he cApaninivotideswngfadsehal meagmdnt otth @i adtFGH-R dnfibddy\efven YWcedet er m ned

whet her the efd,gcts, e anti bodi es of the invention on IG-—-IR as
described in tehg&prggp?égﬁégégt#ﬁw&coﬁ%fﬁ%C‘Eﬁ?Erlﬁ""igW“W oy enbggeesiibuced  tunors
in athyrnic meéfecttvensey ofi5AkfU.t o publ i shed nethods (V.A. Pollack et al., 30
"Inhibition of epidermal growth factor receptor-associated tyrosine

phosphoryl @tion in HWHRMPL €G! i .t.h - 358, 774: nam cs of receptor
inhibition in situ and an ¥ IS ebiih TR ot ool o8y, Phar macol .

Exp. Ther. 291:739- 748 Nul99e as desBritdl 3596 PCT/US01/51113 83
i P R anr e Y Pt

Briefly, we injecte
subcut aneousl ﬁﬁﬁfﬁﬂ?}? CSUPEFRRAIes (47 2amey rBesttadidlnel)et, 0 day mietde; 0. 2 nl  of

Mat ri gel prepamatition Reddbrch BEAmeridd). ECkS dg M | ki ody, of. the
i nvention i ntragneir igton al | ,afferlestabl %‘ggém%érpvev% "g‘{g%ér"d?d‘ t¥Fy 400 mm
3) tunmors for Keg 28y Frqesmbedinfyamale Dhexceptthai MEk 7 c¢lls (ATRGHTB-Wnogeni zed

t hem and 10et errbiusel MR Lty efe e@fogkdFenkent iRl Ml AR \gvels, we
diluted the SC: 713 S}Pti body in Blgockipng crt;uf pgﬁ%ﬁgépg%ﬁnh%c%]&n%@% ration of

gg/ M and add¥4? TrRplighedsubcatapgous tygiors of ppsoxtEmaiclyi2SBimmi Weosteasd tiiithsabbi t

(GAR) coated pgang2ahlizes ;) of\@aysnCabBag the oo nper at ur e
for | hour with shak{n@g gﬁﬁq;toheﬁyswashed@’??fe_l%bfgzaztgllg?tzg%ig%f@wt‘tg]ﬁég w th wash
buffer. W t hBFRRE*GHLR) PRiftays [ Ayl 8401k eitheriasisingte ageepamied as  descri bed

above and honemesiazies eksemly Bs de¥dibed RUfhplek. : dil.uted 12.5
A of tungr extract t%th Lysis buffer 1o gefl%(nﬂg/u@egﬁ%ﬁ@sgpé’%@rm and
|

added this to eac US LeFERtROVer fingt Ehe experimrntitemoneiratds¢hap| at es at

room t enper at weaémant vith arSMIQUFQRf@ﬁbOEK E% h%g‘ggi%l’d’hgﬁ Preﬁﬁ%ﬁ%% g&{pgr pl at es

‘;)' ve times w Q\Evt\ﬁaﬁgg%f -SRI
i otinyl ated ERYT-TEEATRMEIFISIPBERRVFT tpodars argl aiwofenbancestthe affectivensss | and
i ncubat ed at ofoml, b kNPT Brtdst Qanver iihibHBRWhBIgil A in 30mBhAKLES. V& then
Mice having established tumors from MCEF-7 cells as described
20 immediately above were treated on day 1 with various amounts of 2.13.2 antibody
(i.p.) alone or with 3.75 mg/kg adriamycin (1.v.), essentially as described in Example
IX. Figure 14 shows the tumor size in relation to the various treatments over time.
The experiment demonstrates that a single treatment with an anti-IGF-IR antibody by
itself inhibits human breast cancer cell growth and enhances the effectiveness of
25  adriamycin, a known tumor inhibitor.
Mice having established tumors from MCF-7 cells as described
immediately above were treated with 250 Hg2.13.2 ax;tibody (i.p.)ondays 1, 8, 15
and 23 or with a biodegradablg tamoxifen pellet (25 mg/pellet, free base, 60 day
release, Innovative Research of America), either as single agents or in combination,
30 essentially as described in Example IX. The tamoxifen pellet was implanted on day !
after the tumor was established. Figure 15 shows the tumor size in relation to the

various treatments over time. The experiment demonstrates that treatment with an



washed the plates five tinmes with wash buffer and devel oped the plates. W
devel oped the plates probed with HRP-PY54 by adding 100 gl of the TMB
mcrowel |l substrate per well and stopped col or devel op@#nAUGi2008 t he
addi tion 9 M 20 H2SO4. W then quantitated the_signal by shaking
for 10 se(j:‘g‘gagd‘%%a nmeasuring OD450n,,. The signal was n%‘ﬁﬂg%ll)égéyto t ot al
protein, W devel oped plates probed wth anti-1G--1R antibody by addi ng

100 gl of St feRGRVRGhitddRBddinistéte@ @nédevBlyQedenadys itibitsGfumbPbRaeh wel |,
i ncubating at roomtenperature with shaking for 30 m nutes and then

conti nui ng aeaners gomitixitself and-gapanpesthe effostiygmessiod mmpaten, pkROWNEPAper i t oneal

i njection of amj&ntibody of this invention, particularly 2.13.2 and 4.9. 2,
resulted in inhibition of 1G-1R activity as neasured by a decrease of
[both I G-I R phosphotyrosine (phosphorylated I1G-1R) and] total IG--IR
protein (i guresg%%#% R G dva it gt?fae%?@waqmﬂa daptgags in 1G- IR
phosphotyr05| ne orylate fgure 5). wthout W shing to be
bound 30 by any theorgvumom@euendue@geauameeessemallmdewnpmg;ﬂxwylpom ne may
be due to th sh R | Ah3h Redel¥e@fah €r treatment
with the antlls% xgy&‘&ﬁ?&@ﬂ %ﬂy&ﬁﬁ%ﬂ”g{:gnﬁl{éﬁg%fo% o?‘eﬁe‘cr eased | evel s of

| GF- 1 R pr ot e¢pideameld sardipomeeddle thiaroveierprosriCF R g isp ith gitellisled on the | GF-1R

02 053596, pCIPLI P nls SE o Rl PAd HR WO oihed GEARELE Fs Y D
i nhi bi tidn waswite§iasresd. 152 mb@dyél riberevené treaéﬁdtqnbva !fmJZé@lmedw(hHOgur e 6).
These data d@g{%g%‘prﬁk%é gs@ n &rl\f r{gﬁt | A £ mgl g&?soormge?miﬂaggn gre able to

target the | invive In a ana _ observed in
vitro. 5 EXAddtribed o ExgmpletlX. IGRHISBI774 GW@))edjh Uzmed $t@es PaenCs/787.4%ors W
tested whet her exaef function to

i nhibit tunmof dﬁ%ﬁt ag\j%m Eéa%RSZrﬁ?Bg 458125 ABE‘ r@&we?garrpl e VIII)
and when esta:lﬁmrsheﬂgurpaﬁ piwas@xettmrsszeﬁmreimdn (qthevanzmremmdms owert hi n 6-9
days), trea the m i.ngl e 20 pti body by

intr aper]},gteon{e'gf'ﬁﬁ MRATRE tld%rr?ons\fgesam;t tregtmcfmt‘g"hanm’zlg?gﬁ a%er ﬁ?’er cal i pers
across two deraeieeths eﬁ’mwgnesstdﬂCPdsslﬂw arkdowa EGH{Ratysedint hmascohhlbm)r using the
formula (len t / hods i shed..by Geran, et
al., "Protoco )i’étingsﬂgergrle‘ﬁﬁr% (% ré}ﬂilemlngagi Catrcm%’ﬁ%i&%ﬁgt ural : products agai nst

ani nal tunors and other biolo |caI systens,” Cance Chenother. RV. 3:1-104.
EXAMPLE XVII: P armacokmetlcs of Anti- IGF-IR Antibodies in vivo

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

20  cynomolgus monkeys were injected intravenously with 3, 30 or 100 mg/kg 0of 2.13.2
antibody in an acetate buffer. Serum was collected from the monkeys at various time
points and anti-IGF-IR antibody concentrations in the monkeys were determined for a
period of up to ten weeks levels. To quantitate functional serum antibody levels, the
extracellular domain of the human IGF-IR (IGF-1-sR, R&D Systems, Catalog #

25  391GR) was bound to 96-well plates. Monkey serum (diluted between 1:100 and
1:15,000) was added to the assay plates so that each sample would be within the linear
range of the standard curve and incubated under conditions in which any anti-IGF-IR
antibody would bind to IGF-I-sR. After washing the plates, a labeled anti-human IgG
antibody was added to the plates and incubated under conditions in which the anti-

30  human IgG antibody would bind to the anti-IGF-IR antibody. The plates were then
washed and developed, and a control standard curve and linear regression fits used to

quantitate the amount of anti-IGF-IR antibodies. Figure 17 shows the concentration




15 When we performed this analysis with an anti body of the invention, we
found that a single treatnent with anti body 2.13.2 alone inhibited the
gromh of 1G— IRtransfected NIH 3T3 cell-induced tum)rsez(g gg ﬁ? Ieft
panel ). Furtfel g 1N conbination studies with a singl &

ng/ kg i ntravenously-supplied adri anycizg, we observed t hat PGHBYMSELY at| on of
a single dose of 2.13.2 enhanced the 0 effectiveness of adriamycin, a
known inhibitor of tumor growth. The conbination of adrianycin with an
anti body of th&f?#hy2itsemm over tige. ﬂheammhramdstmegnﬁm@hﬂﬁh@mfe 7 days

versus treat nepi;. anycjn alone (Figure 7, rlght
panel ). EXANPLE - m}il.?i} %np?ooﬁq%:g)%dybg regifﬂ At'PYmed *FHWBP%" 40§ nduced i n

nude nice as dB4déE Bughdrthesxaenmhent MrﬂIdnstraTdssahat’:}ﬁamonﬁs Y&fart fRR treated with
125 ~ig of 2. 13rRor¥nal it I n scrjbed in Exanpl e
VI11. Tumors wgrrg extrgct?%g&g‘h%% '?‘k&“ *é‘ C\%‘ngFgﬁ%%‘P%V‘B? ELI SA as
descri bed i E%&HﬁF‘ba“\YIawllablﬁl‘éﬂﬁ%bﬁd@gsm it the bsdreven & tHedowestildsk BOsly | evel s
and | GFJR recgptgr |evels over tine. The experiment denonstrates that the
| GF-1R is down-requlated by the antlbody and that the degree of IGF-IR
inhibition is dad XV ok bn Therdplyef Aer OOF-G0 AGEKHAY akd Aftidfycinhe
antibody. 2 9 OG 20 WD 0210535954mﬂw16w85 EXAMPLE X7 Growt h

I nhibition of 3T3/1G--IR Tunors with Multiple Dosinja of Antibody in
Conbi nati o with Adri anfeners Wenvirdscadsn eudermie sieichibaid Exihgie paSMEESCT i bed

n Exanple | X bcut anequ unprs o r oxi mat el
I250 m"nrrg wer e \tMrﬂg?{agm}%ﬂS@g& %{%E&ﬁmﬁ% %E@pmﬁﬂnz’%‘gy %QWW&FW&G@E ‘?f@hht s of Y

2.13.2 anti bod{&s§ ‘“J509°“(9rf25701&2‘r’g3/2<g1t1bed1’r(n piryiowith 1.5 m‘g/kg,ad,q:drﬁ)laﬁ,\,r(l a{s} Si nglhe
ows the

agents or in. CombHaBahteRgendd re
tumor size in relati 0%1 (ot é%\%ﬁ%g’gsﬁ ?J;%etg r@?‘é‘%@'@?’ﬁ tl*mgz h°“1i‘9r13@"’«'3xper| nent
denonstr at es t‘i‘?&'ﬂ"‘%‘%@t?féﬁ*ﬁagmtq,wws Hﬂblexﬁﬁédlaﬁmﬂbbbﬁfﬁlx MOMIIORRe every

seven dayg5i nhigldl kol @rthetEinb i bi t| on of tunor cell
10 growth in copbination wth r%fr?égé\b(g?%fﬂjec{éa Feyi PiesMiPteor . EXAMPLE

XI1.- Growh [PRRPEYRMmMs Sélfelqeﬁ?nh,@@sﬂr(&ﬁﬁEACFEmn&'evmaldtlﬂﬂﬁgdlsm tRaude nice

as descri bed iantifxR r b hed subcut aneous tunors
of slightly | easg thgfﬁhﬁlbb%;’M6i-:.j\/\sesgi\ﬁet]‘iP:fLJ Zalﬁgu ?%%839 cpmopRys &f IR vari ous

anounts of 2. 1%tumopealls Frreptrglianimals (Hrst fired langs!dd‘gac‘hﬁaaﬂdr irPdWAdlfrdateqv. ) , €l ther
as single agewith :Afibdd) aRATRIARIR T anftRalESRI RE Lol T ek AR migde

20 panel) and in animals treated with antibody and adriamycin (lower panel). Each lane

represents equal amounts of protein from individual tumors from individual mice.
The experiment demonstrates that treatment with adniamycin alone has little effect on
IGF-IR levels and that treatment with antibody alone shows some decrease in IGF-IR
levels. Surprisingly, treatment with adriamycin and antibody together shows a

25 dramatic decrease in IGF-IR levels, demonstrating that adriamycin and antibody
greatly downregulate IGF-IR levels.

All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. Although

30 the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it will be readily apparent to those
of ordinary skill in the art in light of the teachings of this invention that certain

changes and modifications may be made thereto without departing from the spirit or

scope of the appended claims.



| X Figure 10 shows the tunor size in relation to the various treatnents
over tinme. Control, antibody al one and adrianyci n al one ani mal groups were
term nated at day 5, when the tunor size exceeded 2000 nun 3 . Th

experi ment denonstrates that treatment, with an anti-IG--1 R%&tﬁ”ﬁo&s in
conbination with adriamycin is highly 3 efficaci ous agai nst large tunors
when multiple doses are given. EXAMPLE Xl Il: Gowth Inhibition of

Col orec@g@cl T nmors Tunors were induced in nude mce as described in
Exanpl e ept that Colo 205 cells (ATCC CCL 222) were used. Colo 205
cells are human col orectal adenocarcinoma cells. Mce with established
subcut aneous tunors of approximately 25 250 mm 3 were treated with various
amount s of 2.13. 2lant i Bolymqn menycloral wntihpdyow antiggnkeinging| postiardthesepfithatii ne

eamp! o1 el Tty FRuIER BRI b ek IR on t 0 T he vari oug |

treatnents over tinme. The experinent denonstrates that treatnment with an

anti-1G--1R antibody Jheeftilsodyeoriantigddi-biadingpericrotheree € dcording eetlaigel |
growt h when provided as a 30 single agent and enhances the effectiveness of

3 g
5-FU, a“hawiththe gribodyrHingriies therepf has ajileagt enapippsrihsslectss somdie g0HBr s wer e
treated iﬂiﬂg%:l’ 8, 15 and 22 with 500 ~Lg 2.13.2 (i.p.), 100 ng/kg 5-FU
a C

(i.v.) or ination thereof. 2 B AUG 20 WO 02/ 053596 PCT/ US01/51113

86 Figure 12 shows, t.he tunor, size in | at i on,t .various treatnents
over time. The e2h 8PS Oﬁtblrﬁie%dﬂ%‘fslﬁa égogﬁéf%{b}tg BNt with an anti-1GF-1R
anti body given ongg bi@é&éﬁwﬁbg&&y&rhéﬁhb DGFIR bueask 16 dhahRedtdGFCRIcer cel |
growt h and enhances the effectiveness of 5-FU 5 -EXAMPLE XIV: Growth

I nhi bition of Bre&ktnhtitcide baing gilédi-Eor IGIHE taileE-IBs described in Exanpl e
VITI were inplant s ' t e : -
17-0-estradiol/ pe?)jﬁl%gta, stéée(flagg ?&@&@a?ﬁ%%@%ﬁ@ﬁhﬁg g%&%ﬁzﬁﬁg&e&%‘ftw&% .
After A48orhinduliaredeptody s were i nduced in nude mce essentially as described
in Exanple I X excef_t that MCF-7 cells (ATCC HTB-22) 10 were used. MCF-7
cell's are estrogeR:#8hitsdener growdthinowerist carcinona cells. Mce with

et abl1 shed SubcubARRRHeICHER e HRE BHHIL el 310 VG HEGRI fEhET W 11
(q3dx7) celt expiressing. I6F-IRyg/ kg taxol (i.p.) on days 1, 2, 3, 4, 5 (q 1 dx 5),
ei ther as single agent.s. oy .conbi nati.on, essentially as described in
Exanpl e X Fi gure %g 1@}1&;\%{({;)#]-@{,[1 pd &yrogine phosPﬁoryEat‘on;

h) binds to IGF-IR with a K3 of 8 x 10° M or less; and

i) has an off rate for IGF-IR of K of 10™ or smaller.

3. The antibody or antigen-binding portion thereof according to claim 2,
wherein the antibody or portion thereof inhibits binding of IGF-I or IGF-II to IGF-IR, binds to
IGF-IR witha K4 0f 8 x 10° M or less and has a sg:lectivity for IGF-IR that is at least 50 times

greater than its selectivity for insulin receptor.

4. The antibody or antigen-binding portion thereof according to claim 2,

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

5. The antibody or antigen-binding portion thereof according to claim 1,
wherein the antibody or portion thereof has at least one property selected from the group

consisting of’



15 in relation to the various treatnents over tine. The experinent
denonstrates that treatnent with an anti-1G--I1R anti body by itself

i nhi bits human breast cancer cell growth when adm ni stered once every
three days and al so enhances the effectggveness of taxol, a kribevAUGr 2006t
cancer inhibitor, when given in conbination. Mce having established tunors
fromMCF-7 cells as described 20 i medi ately above were treated on day |

with various amousi 8rosf-c@mpde? fabindifgo IGH-IRwithahREbedy Widdked3rdh D/ kg
adrianmycin (i,v essent i alﬁ as described in Exanple 11X Figure 14 shows
ot

t he tunﬁ‘iouBiCQ’éSiﬁ-t’Z’ifgroélzaltzi-]or?-lt k3ot 1 dud9Rraad ks over tinme. The

experi ment denons t ' | ' b=l GRo LR
anti body by i tsewf’ @}rﬁiﬁitﬁpﬁssaﬁgie"gﬁ%f%ggcﬁag%%@ Xﬁéfé’?fieg?lg%@aﬁl&h%ﬁ%ﬁces
t he ef f emtsistingef2.1211, 2332dRi1drBy Gilnl, 420.% aadwh. 173gor i nhi bitor. M ce havi ng

establ i shed tunor Lr%m I\/gl:-? cell.s as described imediately above were
treated with 250 HgPoBds P ke samegphgen s thatjpoypd by jhe antibgdy selectethfiopsheyr wit h

a_bi odegagablsdaupsi ihen el o 1425 1/ pbligh 4 g base, 60 day  rel ease,
0 g

| nnovatTve Resear Anericd), ei'ther’ as single dgents or in conbination,

30 essential ly asddbésuisitdBGF-IR vxasybseniialylthe siraeyiaf an apgdddgtseleRdd from

i npl anted on day I . af h nor. was established, Figure 15 shows the

t unor s&’f@r‘?”ﬂi’ @éﬁ‘é&“i‘%ﬁ‘tfp'ﬁhg1géa?-ilﬁt}s?’-tlrleét9r%’1‘ﬁds4-@)7/-é'raftq me. The experi nent
denonstrat es t hat e bak EEIEF-IR b tARbEtafti MY ; 51113
87 anti-1G--1R ant)it body admi ni ster eg gn(l:e evé%m%g/@%e%ggggﬁhﬁc&gsgggﬁémn
breast fremrthegrogp condistmg dft2sk. 1, 2212 chvaBce s 11 48.2adtielct1.V.eness of

tanmoxi fen, a known tunmor inhibitor. 5 EXAMPLE XVI: G owth Inhibition of

Epi dernoi d Car ci ngrma Tynors . Tunor.s re indyced in nude mce
essentially as de§'cri ﬁh‘l“ ?%%Ex'agr%flgugqn%‘ g\ﬁgggmx[ogﬁﬁer ﬁ%’afceréfr}%to E?F’@é’CRL
1555) wehereinsie antfvbdd of @bltionaherebidBuiprisePhll 6F §d fropaftieknoma cel I's that
overexpress EGFR. M ce with established subcutaneous tunors of

approximately 250_nun 3 were treated on days 1, 8, 15, 22 and 10 29 with
500 pg 2.13.2 ant{-bodyTh¢ apibodyecesdiagtte elairad, whersinothe laptitasty igFeletags Wi t h

10 ny/ N 4.0 2] |y . {th as .S e agents or in
conbi na ?%1?,?6 %@ﬁpéé%%%ng:dgzﬁnza Exzalrr%?’ef}%9’@'%5‘@?"?7%‘1%31%5cri bed in United
States Patent 5,747,498 and Myer et al., Cancer Research 57: 4838-4848
(1997), herein ingor pofht editody acefréingne elairkil gwhereltfsashamboll Gothpigds aSi ze
in rel alt1i on ta thg Y.aLi chus tr aﬁlments over ) ) )
eavy chain and a light chain, and wherein the amino acid sequences of the light chain and
heavy chain are selected from the group consisting of:
a) the amino acid sequence of the heavy chain and the amino acid sequence of

the light chain 0f 2.12.1;

b) the amino acid sequence of the heavy chain and the amino acid sequence of
the light chain of 2.13.2;

¢) the amino acid sequence of SEQ ID NO: 45 and the amino acid sequence of
SEQ ID NO: 47, and

d) the amino acid sequence of SEQ ID NO: 49 and the amino acid sequence of
SEQ ID NO: 51. '

9. The antibody according to claim 1, wherein said antibody has an amino
acid sequence comprising the amino acid sequences of the CDRs of antibodies 2.12.1 or

2.13.2, or CDRs of that antibody having no more than 5 conservative amino acid changes.



15 tinme. The experinment denonstrates that treatnent with an anti-1G--1R
anti body enhances the effectiveness of CP-358,774, a known EG--R tyrosine
ki nase inhibitor, for inhibiting the growth of a human epi der2®iAUG 2006
carci noma tunor. EXAMPLE XVII: Pharmacgki netics of Anti-IGF1R Antibodies
in vivo To evaluate the pharnmacoki netits of the anti-1G~IR antibodies, 20
cynonol gus nonkeys were injected intravenously with 3, 30 or 100 ny/ kg of

. 13. i body i butfer. S .col | f th k
2 various tine b ned Baeeir P e RS MR B o bR

nmonkeysstapalof determned for a period of up to ten weeks levels. To
quantitate functional serum antibody |evels, the extracellular domain of

the human | G-I R {l; = ) haYSin 6% o= : oind to
96-wel | pl at es. I\?a(t%nlgle:r?/&nsl%rﬁt%fanlﬁ?gilut e be?ﬁﬁﬁ%?“ﬁfé‘éé%%%%@?%é‘%” s

added twheréin thesmammal wtoapabde of expiressingthuseampntibodied i B eella aftheranimal;l i near
range of the starhgairglaﬁﬂ%?ée @nﬁ_ i ny ubat ed 1under conditions in which any
anti-1GF-1R antiBod d°pf HAM'8° M5 R After washi ng the plates, a
| abel ed anti - humey) degdeningdhid®@d¥lises caled defvédBerRiidhe o AIRALifyNCeBIERA

under conditions in which the anti 30 human 1gG anti body woul d bind to the
ant i - | ¢hatiproduees yoibpdiey Heat pinditedGHdRe t hen washed and devel oped, and a

control standard gurye _.and |inear ression fit .1 itate the
anount of anti-|I (é-?%ugﬁggrbeo%?ﬂ‘ég’.e té?etgépléesﬁ ag%%?ﬁiesﬁﬁ%db&%(ﬁ@eﬁt? g{’ia 2 8 AUG
2W6 WO 02/ 053596 dyGislishiddhibbdizs 1188 birdfto IGEIRArdA tisedeliMmiever time. The
experinent denonstrates that the half-life of the anti-IG--fR antibody is

4.6 to 7.7 days and has a volune distribution of 74-105 mi/kg. Further,
the experiment denpnstiaiselptedysll lingdhapsedicss & yripody selgged fropy thp 8Fauponal

in th . . ; ] ) .
ot ur ot Sl S 1T R DRI FR L pat ST asthe | o
dose ofsafe anhk geiExeuehdes Xhdrédf. Conbi nati on Therapy of Anti-I1G-IR

Ant i body-and Adriamycin Downrep,ulates IG-1R in vivo 10 Tunors were

i nduced in nude njce descrihed in Exanple . X Mce wth established
subcut aneous t uno 01?6 %ﬁﬁsﬁaﬁﬂﬁw QF %5%@“\5&0&“% ‘é‘S’Engt}W fﬂ‘?cgjlcagy ngl e
i nj ectigAdb IBPARD Grihe Baru Bttt BYmédicfinent %r téatilg EamreP B L BuRSH, WAEYGH D

(i.v.), either as single agents or in conbination; as described in Exanple
| X 72 rroid tseatihg eomprghsiting step of admministeringdo dpdninsan aniampust wbthe aetibodycthatd as

descri qggffe&iv%g g'gelltesaiglclahéerfi nd

13. Use of an isolated nucleic acid molecule encoding the heavy chain or the
antigen-binding portion thereof, an isolated nucleic acid molecule encoding the light chain or
the antigen-binding portion thereof, or both the nucleic acid molecules encoding the light chain
and the heavy chain or antigen-binding portions thereo, in the manufacture of a medicament for
treating a subject in need thereof with an antibody or antigen-binding portion thereof that
specifically binds to IGF-IR, the treating comprising administering the medicament, and

expressing the antibody or antigen-binding portion thereof that specifically binds to IGF-IR.

14. A monoclonal antibody that specifically binds IGF-IR, wherein said
antibody comprises a heavy chain amino acid sequence comprising the CDR1, CDR2 and
CDR3 amino acid sequences of SEQ ID NO: 4 and wherein said antibody further comprises a
light chain amino acid sequence comprising the CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 2.



15 equal amounts of the tunor extracts were subjected to sodi um dodecyl
phosphate pol yacryl am de gel el ectrophoresis (SDS PAGE) and western bl ot
anal ysis using the anti-1G--1R antibody SC 713 (Santa Cruz). Iii Méﬁ
shows the amounts of IGF-IR in tunor c 5Is in control animls (ﬂrg t“Thr ee
| anes of each panel), in animals treated”™ with anti body al one (top panel),
in animals treated with adrianycin alone (mddle 20 panel) and in aninals

treated with anti bpgdy a j i,0,: r el ). .Each |L.ane _.represents
equal amounts of p_Ir)%t ei EHI? ﬁlg[rlr?f}n |\??3%%Wﬁ%@§% rcg)arlﬁnialﬁd'diw\;‘leffﬂfbfheﬁﬁég The
exper i neshairgminn stideseguench abmprisia tientariablevegidh iagine hdid atpRecd@SEQ H! €
ef f ect e hGF LR | evel s gﬁd that treatnent Wi th anti body al one shows sone
decr ease 'Ph* PEHIT peaiepGropEh ugle five SPRSGTYALVe paionasid subistitutiqus, iandrhe lighand

ant i bodychaRoR4iR6 facideFente €ompPK | Sn it s R gvel s
denonstrati ng thatl adg\?egn%c?ﬁggﬁggg%ﬁ%ggff%%r BAMNP BMSTUGITAS R R

| evel s. DI 2 pussid sequenceswiimdp pafiee amappdcid atbistmsions.t ed in this
specification are herein incorporated by reference as if each individual
publication or patgent | i cation re specifical|ly and individually
indicated to be i nlc;%gr por _et’88“%@%%%%&“%&%9Qli"l!}d_St Wherreyy thg drary

i nvent i mhahmnlbeeﬂdde@whb@e&ppﬁsifi?% VagihBle lre A¥n YR Picid Hqﬂ%ﬁcreaotf'%q fyd
exanpl e f& plllljf{) oses of clarity of understanding, It w e readity
appar entN@o# ¢ light cheinjaminoyacidsaquenas comprising thewariaphd regfontanting egighi ngs

of thisg Bt P tny6ektain changes and nodifications may be nmade
theretoswweﬁlout %%%grgtl?ﬁgﬁ'fromthe spirit or scope of the appended cl ai ns.

2 8 AUG Mb 89 CLAIMS 1. A human nonocl onal antibody or anti gen-bindi ng

portion thereof tHat sfirahéncetdrayamivdd§ abeoriiing b bily bhd<Sr G4 { i
receptor, (| G-I 2.. The anti body or a?lti génl- %i ndl?}ﬁg por(?%gl\rglﬁ?hle@g%h?;ed

( . . - Bi n
accor di i p3V¥e %‘Pnammo e sequsneqomprisen theyamino peidisequencéief $BO IDAYOA, | east

one proRAfHoMt #8lsBahERqhéRm § ; onsi St i of a) does not bind to
nouse, rat, dog gg?‘ raobi t 1 @P%?lgg?c%@nﬁém?&m ﬁsm%a?ﬂ}gn%ﬁ“ AR &cE- | R
but not seqienes oY IDGFO1 R, without theistgnabsdghendsi ndi ng of 1GF-1 or IGF-11 to
|G- 1R d) has a selectivity for IG-IR that is at |least 50 tinmes greater
than its selecti vi1t8y fA)r inslul inr ccgpilor; e) inhibits tunmor growth in
vi vo: ; monoclonal antibody that specifically binds IGF-IR, wherein said

antibody comprises a heavy chain amino acid sequence comprising the CDR1, CDR2 and

CDR3 amino acid sequences of SEQ ID NO: 8 and wherein said antibody further comprises a

light chain amino acid sequence comprising the CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 6.

19.  The monoclonal antibody to claim 18, wherein the heavy chain amino
acid sequence comprising the variable region amino acid sequence of SEQ ID NO: 8 or said
sequence with up to five conservative amino acid 'substitutions, and the light chain amino acid
sequence comprising the variable region amino acid sequence of SEQ ID NO: 6 or said

sequence with up to five amino acid substitutions.

20.  The monoclonal antibody to claim 19, wherein the heavy chain amino
acid sequence comprising the variable region amino acid sequence of SEQ ID NO: 8 and the

light chain amino acid sequence comprising the variable region amino acid sequence of SEQ
ID NO: 6.




f) causes | G~ 1R di sappearance fromthe cell surface when incubated with a
cell expressing IG—IR, g) inhibits IG--IR-induced tyrosine
phosphorylation; h) binds to IG--IR with a Kdof 8 x 10-9 M op 8| g 2008nd
of y ff of 10-4 i) has an off rate for hGF-IR or smaller. 3. The anti body
or antigen-binding portion thereof according to claim2, wherein the

anti body or portion thereof inhibits binding of 1G--1 or IG-Hto IG-IR
binds to 1G-IRwith g ; V] for
IG--1IR that is at |east hggﬁ{rﬁoﬁleoéaljagzxggye%c? dgl?gsﬁofdglg;gg?ggﬁa\ﬁ/ﬁ % 569' ?gr‘bliqérfgﬂl in
r ecept othe heavyrehaimaminecgid sequenceicgmprisésithie mgirparcid ssquérdverof SEQRIDBICGYAY t 0

claim?2,_. ei.n_t.he antibody or portion.thereof has all of said, i
propert itk méhe ﬁlﬁgalefﬁglfa%ﬁf“g?fheaﬁ‘ﬁkﬁééﬁnm 'T‘Fgg PRAVENSS FOnHBIsgpthe aBdRg aidg t o
cl ai m 1sequéft®/FISEQ I NOWATD AR thOkhi QB fdies eof has at |east one property
selected fromthe group consisting of 902 8 AUG 2W a) cross-conpetes for
binding to IGE-IRwith an antibody selected fromthe group consisting of
2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3; b) binds to the sane
epitope of 1G—-I1R as an antibody selected fromthe group consisting of
2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3; c¢) binds to the sane
antigen as that bound by the anti body selected fromthe group consisting
of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3; d) binds to IG--1Rwth
substantially the same Kd as an anti body sel ected from the group
consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and 4.17.3; and e) binds
to IG-1IR wth substantially the sane off rate as an anti body sel ected
fromthe group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2 and
4.17.3. 6. The anti body or antigen-binding portion thereof according to
claim5, wherein the antibody or portion thereof conprises all of said
properties. 7. The anti body according to claim1, wherein the antibody is
selected fromthe group consisting of 2.12.1, 2.13.2, 2.14.3, 3.1.1, 4.9.2
and 4.17.3. 8. The anti body according to claim1l, wherein said anti body
conprises a heavy chain and a Iight chain, and wherein the am no acid
sequences of the light chain and heavy chain are selected fromthe group
consisting of: a) the am no acid sequence of the heavy chain and the am no
aci d sequence of




the light chain of 2.12. 1; b) the am no acid sequence of the heavy chain
and the am no acid sequence of the light chain of 2.13.2; c¢) the amno
acid sequence of SEQ ID NO 45 and the am no acid sequelac'ﬁ l?é EQ JI D NO
47; and d) the am no acid sequence of SEQ ID NO 49 andét A o acid
sequence of SEQIID NO 5 1. 9. The antibody accordi nghRishldi 0 1. Wherein
sai d anti body has an am no acid sequence conprising the amno acid
sequences of the CDRs of antibodies 2.12.1 or 2.13.2, or CDRs of that
anti body having no nore than 5 conservative am no acid changes. 2 1 AUG
2006 91 10. A process for nmaking an antibody that binds to IG~-1R,
conprising the steps of: a) imrunizing a non-human mammal with an

i mrunogen conpri appgidddts R y\herqjﬂzbﬁen@% £ 1§ capabl e of expressing
human antibodies In B cells of the aninal; b) isolaat'ing B cells fromthe
nmammal ; c) screemibgdsaid B cels, 20r pggbhbd# MR91de6H Ves dijerefrom to
identify a cell line that produces antibodies that bind to IG-IR, d)
culturing the cefitlé ne that expressessapiidbawi evsubat-tixedckowtisF- | R, and
e) isolating antibodies that bind FaCTGr-I RHOEFTORhe cell line. 11. An
isolated cell line that produces an antibody selected fromthe group
consi sting of 2.4%Mt'SpRe8. o i 14ABX-BFA2 FCT4. 9.2 and 4.17.3, or wherein
the anti body has the sanme am no acid sequences thereof. 12. Use of an

anti body or antigen- hggé% or%{a n_ i hereof that specifically binds to
- th T
|GF-1R, for the manuttiac égr%cc& o ;}?tatrﬁé’n%_ﬁ E"‘E‘?%?géggta cder in a human,
Re Step 8 8rFht?to the human an

wherein said treating co S S
amount of the antibody that ~ 1S effecti [ cancer. 13. Use of
an isol ated nucleic acid nol ecul e encodi ng the heavy chain or the

anti gen- bi ndi ng portion tter dafijcatidreolr@tiadingclLidepas ded! ecul e encodi ng
the light chain @Ologh@?hmﬁﬁemabim rd lpophtamddencahe or both the :
nucl ei ¢ acid nol48SEFEREH0d| hg fobl dviigigt adiat tonadndntiheatigasy achai n or

ant i gen- bi ndi ng e&'g;trﬁg ThéCeBs Part 19d FhAuPeReuipEion andrestiowddent for
treating a subj gel L0 gt Qgi%%{;% tRdirasHRRHody T8RY a¥RiaFenobividi ng
portion thereof that specifi RarT3PYi nds to IG-IR the treating conprising

adm ni stering the medi calﬁgt ad@¥ional indications made below relate
to the deposited bioclogical material referred to as

Hybridoma 4.9.2 in the description on
page 75, lines 8-18 '
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on 2, 2000, under Accession Number PTA 2789.
The additional'indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made.available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



expressing the antibody or antigen-binding portion thereof that
specifically binds to IG-IR 14. A nonoclonal antibody that specifically
binds |1 G-I R, wherein said antibody conprises a heavy &iaAUf no acid
sequence conprising the CDRlL, CDR2 and CDR3 am no aci dPﬁwéﬁlZﬁﬁﬁ of SEQ ID
NGO 4 and wherein said antibody further conprises a |ight I'n"am no acid
sequence conprising the CDR1L, CDR2 and CDR3 am no acid sequences of SEQ ID
NO 2. 2 6 AUGM 92 15. The nonocl onal anti body according to claim 14,
wherein the heavy chain am no acid seq_u%c_e conprising the variable region
am no acid sequence of SEQID NO 4 or said sequence with up to five
conservative amno acid substitutions, and the light chain am no acid
sequence conprisi g rpa i.on. ami i e of SEQID NO
U R I A e T
nonocl onal antibody according to clarm § erein the "heavy chain am no

aci d sequence conprising the variable region am no acid sequence of SEQ ID
NG 4 and the light chai poangpoi@gi eaﬁqyse&ﬁtgmﬂgﬂar&qome vari abl e
region-amno acid sequence of SEQ ID NO 2. 17. The nonocl onal anti body
according to any one of charespded bE tweeagsigndtiewheavynehap®, am no aci d
sequence conprissaplielseodnthe deictizequBhickogicAEQAtRAI14Qi11 wd hout t he

si gnal seguencejadene@vihéablghinttlaitheapibbiext ibrs effueheementPsn &5 t he

am no acid sedqieng¥aot SEQGhd IN@opsah, patémbutor hmtdilgaal ysaggsience. 18. A
nonocl onal ant ifixsay thRadatpeef fiiddnbyibi be agrR-icRtinheiei refusal anti body
conprises a he®Fy wifAARawm ow icideenedubnacke coihdraiwng eRepBDRIdedCDR2 and
CDR3 ami no aci dis&4d&néRé3bfofkihe Brrtementing iegudiatiens dundry Bddy furt her
conprises a Ii'?@‘&c eg Y.rPunt o t8sre e@mk% P8 AYPERe CDR1, CDR2 and
CDR3 ani no aci #°"¢8§ gﬂglé% HaueeEer piRp e 628 49. BRfd -nonocl onal anti body to .
claim 18, wherein the heavy chain amno acid sequence conprising the

vari abl e regi on am no~aci',‘(gr s&q%.ngfag%) S;%(g 1D NQ ‘8 or said sequence with

. . 1 nation: . . .
up to five conservative am no aci UbstTT Ut 6ns . "and t he l'i ght chain am no

acid_ sequence compri sing the uati gpl énd GlAYATIBR 61 # saMEnce of SEQ 1D
NO 6 or said _%ﬁqwn@ﬁewﬁ\_ilagtaen?bfeu?énm.ﬂ%géo%UE?éhELﬁ.CHI’&%- 20. The
nonocl onal  ant NBed¥ndD EdAdNoEIpaVbet &1 dhd MR NRRYYLEHR! NoRIEJI0 20aci d
sequence Conpriygabg fiemvHd @ke 6L0f ONLyMito the HpS oL h RasSEQ | D NO 8
and the |ightpebai PikdlNo deelideqe@ben Rl tHoWR ireblUtihe Mardhabl e region
am no aci d sequeant of HfR@tent by the National Board of Patents and

Registration, the furnishing of samples of the

deposited biological material will be made available

only to an expert in the art.

For GB (United Kingdom) designatibn:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited bioclogical material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art. -



ID NG 6. 2 8 AUG M 93 21. The nonocl onal antibody according to any one
of clainms 18-20, wherein the heavy chain am no acid sequence conprises the
am no acid sequence of SEQ ID NG 45, without the S|gn %gg and the
l'ight chain amno acid sequence conprises the am no aci o. %ce of SEQ

I D NO 47, without the signal sequence. 2 1 AUG 2N PCHA4REh{ s

Applicants PFIZER INC., et al. Filed 20 Decenber 2001 (20.12. 01) Title-
ANT | BODI ES TO I NSULI N- LI KE GROMH FACTOR | RECEPTOR Agent's Ref. ABX-PF/2
PCT Indications Relating to the Expert Solution in- Respect of Deposi t ed

Bi ol ogi cal Material Referred to in the Description The indications
relating to deposited biological mterial are all contained in the
description. The foll ow ng additional indications are not required to be
part of the description & sBoysweddr? veeangeskias: "separate indications.”
They relate only to the expert solution. The additional indications nmade
below relate to the depddi redrédbluyitbal desiadtdlonr ef efwetkno as

Hybri doma 4. 9. 2 Untii heheiappdi @?-Jeml ds agen%‘lfald OREs B IbRiE deposit was
made in: Aneric HS?§ "e’-‘@l‘?éfr h%:of'r"i ?‘ fiegppl1omdiape PSPy

Boul evard Manas é@@e @)ﬁ"rqlesd‘ E‘&? 3 Qﬁfl&ﬁerl ca on

Decenber 12, 20{ 5% eé%? oy n@ﬁ?nm t’gg glcaqln“

samp es o
i ndi cations ar ematerial will be made available only to an expert in

the art.

For SG (Singapore) designation'

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules
1995,




For CA (Canada) designation: In respect of the designation of Canada,
sanpl es of the deposited biological material wll be nade.avail able until
the grant of the Canadian patent, or until the date on2#hAdh 206
application is refused, or is abandoned and no |onger sydj@GLs119s
reinstatenent., or is withdrawn, as provided in Rules 107 and 108 of the
Pat ent Rul es under the Canadi an Patent Act, only by 2 8 AUG M

PCT/USO /51113 2 the issue of a sanple'to an independent expert noni nated
by the Conm ssioner (Rule 104(4)). For EP (European Patent) designation:
In respect of the designation of the EPO  .sanples of the deposited

bi ol ogi cal mat ei\%?iiéf‘éﬂ s be nude gygztgbi@c untdel gthe publication of the

mention of the ant of the European patent, or until 20 years fromthe
date of filing fpiithe application bg peismssd Wo1wbhdiavgmor is deenmed to
be w t hdrawn, as prOV|ded in Rule 28(3) of the Inplenmenting Regul ations
under the EPC roply by the issue gfiropSsyBE erd QNBOLEXPEIRE GROWTHNAt ed by
requester (Rule 28(4) EPC). For Flpi¢tteor andReadegognati on: In respect of the
designation of Finland, wuntil the publication of the nention of grant by
the National Brgest'od Hf.ents andaRegpBi2 etdTon, or for 20 years fromthe
date of filing if the application has been finally decided upon w thout
resulting in the grant of a patent by the National Board of Patents and
Regi stration, the fumdishtagnefRebampires tof thikeExpepbsialad ignolipgi cal
material will be rmade &esPerablef Qﬁﬁ%ﬁ%ﬁ?Qa@leBG%@alrﬁqqﬁ¥%§ﬁt For GB

(Uni ted Ki ngdom deS|gnat| fer to in th scriptio :

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as

Hybridoma 4.17.3 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2793,
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by




In respect of the designation of the United Kingdom the applicant(s)
hereby give(s) notice of my/our intention that the furnishing of sanples
of the deposited biological material will be.nmade available only-to an
expert in the art. For IS (lceland) designation: In resp%g qh hﬁ@
designation of Iceland, wuntil a patent has been granted é”& e“TCel andi c
Patent O fice, or a final decision taken by the |cel andicarusPasierst O fice
if the application has been finally decided upon without resulting in the
grant of a patent, the furnishing of sanples of the deposited biological
material will only be effected to an expert in the art. 2 $AUG 20

PCTf US01/ 51113 3 For SE (Sweden) desighai-on: In respect of the

desi gnati on of Sweden, until the application has been laid open to public
i nspection (by the Swedish Patent Ofice), or has been finally decided
upon by the Swethehissacenf & sample Wia FouLrHEPERGSPecRSi™ open to public
i nspection, thenominatieshbrgthe Geissd oprer HBUYBpbL! t4d bi ol ogi cal

material will be nmade available only to an expert in the art. For SG

(Si ngapore) designation: _ Applicant(s) hereb i ye_noti.ce qQf ny/our

intention that sanples of°Fh Pa&@V§§F%5h?F&Féagc%??téﬁﬁt%IﬁlI be avail abl e

only to experts in accor?ance W t h ragr.ank E i% 4 her Ry EppsSchedul e. to
e (o /7

the Patents RUlgs W% 8 iai$§4§5§%3§9§3525 i aterial will be

amples” of the depo
made available until the publication of the mention of
the grant of the European patent, or until 20 years
from the date of filing if the application is refused
or withdrawn or is deemed to be withdrawn, as provided
in Rule 28(3) of the Implementing Regulations under the
EPC, only by the issue of a sample to an expert

nominated by requester (Rule 28(4) EPC).

For FI (Finland) designation:

. In respect of the designation of Finland,
until the publication of the -mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
peen finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art. '

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdem, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art. -

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.




Applicants PFIZER INC., et al. Filed 20 Decenber 2001 (20.12.01) Title

ANTI BODI ES TO | NSULI N- LI KE GROMH FACTOR | RECEPTOR Agent's Ref. ABX-PF/2
PCT Indications Relating to the Expert Solution in Respe703 AY6 8osited

Bi ol ogi cal Material Referred to in the Description The [pgdeakiqns
relating to deposited biological material are all contained in the
description. The follow ng additional indications are not required to be
part of the description and should be treated as "separate indications."
They relate only to the expert solution. 3Tbe addi tional indications nmade
below relate to the deposited biological "material referred to as

Hv] 2ridoma 4.17.3 in the description on page 75, lines B-18 The deposit was
made in: American Type Kk 1 : : »nl0801 Uni versity

Boul evard Manassas, Vi rgﬁrﬁlgsgoﬁgég%b%uﬂﬁﬁg?lgpét es of America on
Decenber 12, 2000, under rACG@spLop Henbed LA gAE830on dBes@gidid,i onal _
indications aregntpr ‘3 Gppladalideshaaidélalid bpeRees Pipitike designation
of Canada, sanphgsecfidhgbgeprei §Rsdiiwl maiend! ofaliet) pl oMinds Brenmade

avai | abl e unti | £ikel qyr altlcidedt Bfofappdien paidsh, Padentinbftidéhe date on

whi ch the appl iesthout imvietubeen loid icpaabardenpdianihawedtdeaer thgbj ect to
rei nstatenment, furnishiwg odr aamples ¢f ahliedei@posiRatiesidlogined 108 of the

Pat ent Rul es urdztetipd ®ddddbanm#lde eataidctbleowhyybyo2al Jxjer2Man
the art. : .

For SG (Singapore) designation:

_ Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules
1995,



PCTIUSO /51113 2 the issue of a sanple to an independent expert nom nated
by the Comm ssioner (Rule 104(4)). For EP (European Patent) designation:
In respect of the designation of the EPO  sanples of th gdg

bi ol ogical material will be nade available until the mﬁ%m@ﬁﬁ%ﬁnsof t he
mention of the grant of the European patent, or until 20 years fromthe
date of filing if the application is refused or withdrawn or is deened to
be wi thdrawn, as provided in Rule 28(3) of the Inplenenting Regul ations
under the EPC, only by the issue of a sanple to an expert nominated by
requester (Rule 28(4) EPC). For F1 (Finland) designation: In respect of the
desi gnation of Fpplagafits until t hePPIARA dMd.oneof alhe- nention 6f grant by
the National Board of Patents and Registration, or for 20 years fromthe
date of filing F$ledhe applicati on 2aPedsgdrers RAAL| y2@lek2 dH¥0 upon wi t hout
resulting in the rant of a patent by the National Board of Patents and
Regi strati on, ]??Jr ni shing of sallIEOIGES: Fe INSPLEN 1K iGRIOVGH  al
material will be made avail abl e JMGFQRo TaREEEBEPR in the art. For GB

(Uni ted Kingdo signation: In re ect of the designation of the Un'ited
Ki ngdom the ag%ﬂ?Q: *her &by dt PELY R6Tice of myfour intention that
t he furnishing of sanples of the dep05|ted blologlcal material wll -be

d i | abl | th
ggs?gﬁ;?:oﬁ Fn ?ngegg é) %§Inﬁg ga{?ﬁ qﬁﬁﬁ °&u5ﬁ9 Il% patent has
been granted by the |cef %%ﬁ &i E%} o C l@nF 48%i si on taken by
the Icel andic

The indications relating to deposmted
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the dep031ted blologlcal material referred to as

Hybridoma 2.12.1 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard '
Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2792.

The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of

- the Patent Rules under the Canadian Patent Act, only. by



Patent O fice if the application has been finally decided upon w thout
resulting in the grant of a patent, the furnishing of sanples of the
deposited biological material will only be effected to arl Bxagr2006i n t he
art. 2 8 AUG 2006 PCT/USO /51113 3 For SE (Sweden) desighiaidopsyiid N respect
of the designation of Sweden, wuntil the application has been laid open to
public inspection (by the Swedish Patent Ofice), or has been finally
deci ded upon by the Swedi sh Patent O fice wthout having been laid open to
public inspection, the furni'shing of samples of the deposited biol ogical
material will be nmade available only to an expert in the art. For SG

(Si ngapore) designation: .Applicant(s) hereby give notice of ny/Qur

i ntention that tgeplsasneobit hesabhplhe-tdean iihdedgendebtirexpesttal | be avail abl e
only to expert snominatedr dgntke Widnmi gxdrcagrafgRuleol04 hé) Fourth Schedul e to
the Patents Rules 1995. 2 8 AUG 2006 PCT/USQO /51113 Applicants PFIZER
INC., et al. Filed 20 Decenber 2001 (20.12.01) Title ANTIBODI ES TO

| NSULI N- LI KE GROWMTH FACTOR EP REGEPIGRIAFSHENS) RASS g iom:2. pPCT

I ndi cations Relating to the Expert Solution in Respect of Deposited

Bi ol ogi cal Materi al ReféPréﬂSEQFﬁjPﬁI%??DQ§FEEPPE%°WTR§iﬁﬂﬁ,§§ fons relating
to deposited samples of the deposited biological material wi e

made available until the publication of the mention of
the grant of the European patent, or until 20 years
from the date of filing if the application is refused
or withdrawn or is deemed to be withdrawn, as provided
in Rule 28(3) of the Implementing Regulations under the
EPC, only by the issue of a sample to an expert
nominated by requester (Rule 28(4) EPC). ‘

For FI (Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available

-only to an expert in the art. :

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iéeland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



bi ol ogical material are all contained in the description. The follow ng
additional indications are not required to be part of the description and
should be treated as "separate indications.” They relate only to the
expert solution. The additional indications nmade bel ow rel ateg A {(ﬁge
deposited biological material referred to as Hybridoma 2,12.1 1n e
description on page 751 lines 8-18 The deposit was made gdfjyseisnixan Type
Culture Collection (ATCC) 10801 University Boul evard Manassasi Virginia
20110-2209 United States of Anerica on Decenber 12, 2000, under

Accessi on- Nunber PTA 2792. The additional indications are: For CA (Canada)
designation: In respect of the designatiog of Canada, sanples of the
deposited biological material will be nmade available until the grant of

t he Canadi an patent, or until the date on which the application is
refused, or is abandonedcnN@enQs|&Naer liLakibR: reinstatenent, or is

w t hdrawn, as provided in Rules 107 ‘and 108 'of the Patent Rules under the
Canadi an Patent Act, onl yinbye2p8cAlF H¥e REELYREE 1654 1dB swedehe i Ssue of a
sanpl e to an indepEhdde apppécatiommamttednbyattieofionmic Jubiée (Rul e
104(4)). For Emgpestipemarbpatket Jwatbisilgattiech: Of fii celspent hak bhen

desi gnati on of fhealEROdecddnapl emomfbyt HdredSpediishdPatatodifddlcenat erial wil |
be made avai | a¥iehekft iNaving bewn i baitd epesf tohpubdkic ilovspefictivhe ghant of

the European pafernishgmgyefi ﬁarmlgseeqfs the deposited biological
material will be made available only to an expert in
the art. '

For SG (Singapore)} designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
pa;agraph 3 of the Fourth Schedule to the Patents Rules
1995. '



fromthe date of filing if the application is refused or withdrawn or is
deened to be withdrawn, as provided in Rule 28(3) of the Inplenenting
Regul ations under the EPC, only by the issue of a sanpl g gt gygnogxpert

nom nated by requester (Rule 28(4) EPC). For F1 (Finl and? designation: In
respect of the designation of Finland, wuntil the publi c%ﬁl"/ﬁwlléﬂli he
mention of grant by the National Board of Patents and Registration, "or for"
20 years fromthe date of filing if the application has been finally

deci ded upon without resulting.in the grant of a patent by the National
Board of Patents and Registration, the furnishing of sanples of the
deposited biolo |caJ naterlal wll be nmade available .only to an expert in
the art. For 3FSki ngdom) dRRI4fRatiNn Bk Réspect of the designation

of the United om the applic Qﬂé her e |veé notice of ny/our
i ntention that ggggfurnlshlng of 32: %ﬁ?%ﬂertﬁﬁo oithiflm ologlcal
material wll . made avail abl e For
(I cel and) desigﬁ% 2 In respect%%i ?g é?%ﬂ$ﬂnﬁggﬁﬁquH until a
pat ent has been granted by the Ice 8 fice, or a fina
deci si on taken Ay, tihe keel andic ol e if the application has been
finally deci d%’yupon \%thout resu }{len%tg/lg e grant of a patent, the
furni shing of sanples of the deposited blologlcal material will only be
effected to an experhdit&ftidis Hellatding AYCRYGrx A WSHh34413, 3 For SE
(Sweden) designation: Respect of Deposited Biological Material

Referred to in the Descriptio

The indications relating to dep051ted
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made beléw relate
to the deposited biological material referred to as

Hybridoma 2.13.2 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2788.

The additional indications'are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or 1s withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



In respect of the designation-of Sweden, until the application has been

| aid open to public inspection (by the Swedish Patent O fice), or has been
finally decided upon by the Swedish Patent Office witholf Altev208 been laid
open to public inspection,.the furnishing of sanples opcitidapsited
biological mterial will be nade available only to an expert in the art.
For SG (Si ngapore) designation: Applicant(s) hereby give notice of my/our
intention that sanples of the above-identified culture shall be available
only to experts in accordance with paragraph 3 of the Fourth Schedule to
the Patents Rules 1995. 2 8 AUG M6 PCTIUSO /51113 Applicants PFlIZER
INC., et al. Filed 20 Decenber 2001 (20.12.01) Title ANTIBOD ES TO

INSULI N-LI KE GRgTHs s FACTER, 15 JRETEPEORa AT e SerRnt ARXPE/ 2 PCT
| ndi cations ReldkiiREte8 ByeHeXRkhisekghePN(RULe ROIRQGY , of Deposited
Bi ol ogical Material Referred to in the Description The indications

relating to deposited biological mterial are all contained in the
description. The foll ow ngr @&ki(Euebpkan nBateait Jonkksdgaathoh: required to be
part of the description and should be treated as "separate indications."
They relate only to thelrexpapecsobtittbea.ddsigreddion ofiathe nkR@at i ons nade
bel ow rel ate isemphesdebodia si¢pbisdéktedi bddlogianl aategfialredll deas
Hybri doma 2, 13madenavabl atblse ningtilohhenppaljecats.on jofeshg-nention of

the grant of the European patent, or until 20 years

from the date of filing if the application is refused

or withdrawn or is deemed tc be withdrawn, as provided

in Rule 2B(3) of the Implementing Regulations under the

EPC, only by the issue of a sample to an expert

nominated by requester (Rule 28(4) EPC). '

For FI (Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and

Registration, the furnishing of samples of the
deposited biological material will be made available

only to an expert in the art.

For GB (United Kingdom) designafion:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited bioclogical material will be made available
only to an expert in the art. '

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent.
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally

. decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



The deposit was nmade in: Anerican Type Culture Collection (ATCC) 10801

Uni versity Boul evard Manassas, Virginia 20110-2209 United States of
Anerica on Decenber 12, 2000, under Accession Number PTQ‘Z%% 8- o4 he

addi tional indications are: For CA (Canada) deS|gnat|on /Jf] ? Agct of the
desi gnati on of Canada, sanples of the deposited biol ogl cal " material wll
be nade avail able until the grant of the Canadian patent, or until the
date on which the application is refused, or is abandoned and no | onger
subject to reinstatenment, or is V\nthdrawn as provided in Rules 107 and
108 of the Patent Rules under the CanadPafi Patent Act, only by 2 0 AUG
PCT/ US01/ 51113 2 the issue of a sanple to an |ndependent expert nom nated

by the Conm ssi oner (Rul %ﬁ;( Q%LFHEEEP@“@%#{)%Q% Pat ent) desi gnati on:

In respect of the desi gna?r 318E of the deposi ted

bi ol ogi cal material will Q‘E gp“@bég il Bh% Bgagﬁtl on of the

rencCon of | he gianingl iﬁmzﬂw B R I " Fom e
h

be wi t hdrawn, fﬂnﬁwyf de'd.nu'gl:!Ew %éigé ng%aﬁeatw@e Regul ati ons

under the EPCy,;i@RbYt biadiiRy beeHe181d % dga 13@ expgettidwnigiat ed by

requester (Rul gu28{4hiRPQf shaplkd &Fi %le@nblib0sgitdl r espect of the

desi gnati on of mEtBkfal, wilintdel mbbe mﬂailaha]td anlef tbhannerpéon of gr ant by
the National Baardrbf Patents and Registration, or for 20

For 8G (Singapore) deSignation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules
1995,



years fromthe date of filing if the application has been finally decided
upon without resulting in the grant of a patent by the National Board of
Patents and Registration, the furnishing of sanples of the deposited

bi ol ogi cal material wi'll be made available only to an &8pAUg 2008 t he art.
For GB (United Kingdom designation: In respect of the designation of the
United Kingdom the applicant(s) hereby give(s) noti ceGHUSOHABr :
intention that the furnishing of sanples of the deposited biol ogical
material will be nmade available only to an expert in the art. For IS
(Icel and) designation: In respect of the designation of lIceland, wuntil a
pat ent has been granted by the Icelandic Patent office, or a final
decision taken by the Icelandic Patent Ofice if the application has been

finally deci q%g)lligggt\gi t hout resELglItzi,%(g Ihlﬂ't hgrggant of a -patent, the

furni shing of npl'es of the deposite iofogical material will only be

effected to ar; rt in the art ' 2900PCI24)SQA /1113 3 For SE

( Sweden) desigﬁg%ﬁgn: I n respect %%:ﬁﬁhgagggignatﬁgn of Swéden, until the
application hasdigen laid open tgyaulRlopgresi nepegstoMN (ke keofedi sh Pat ent
O fice), or has been finally degipdadruporebgptdr Swedi sh Patent Ofice :
wi t hout having been laid open to public inspection, the furnishing of
sanpl es of theagdeposi Red. bi of ogi e@x-pr/aarerial will be made avail able only
to an expert in the art. For SG (Singapore) designation:

Indications Relating to the Expert Solution in
Respect of Deposited Biological Material

Referred to in the Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only -
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as
Hybridoma 2.14.3 in the description on

page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard _
Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA_2790.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by




Applicant (s) hereby give notice of nmy/our intention that sanples of the
above-identified culture shall be available only to exp §MQ@ ﬂﬂ3accordance
with paragraph 3 of the Fourth Schedule to the Patents ﬁ 1995. 2 1
AUG 2008 PCT[USQO /51113 Applicants PFIZER INC., et al peFiba@d149 Decenber
2001 (20.12.01) Title ANTIBODI ES TO | NSULI N-LI KE GROMH FACTOR | RECEPTOR
Agent's Ref. ABX-PF/ 2 PCT Indications Relating to the Expert Solution in
Respect of Deposited Biological Material Referred to in the Descrigtion
The indications relating to deposited biological material are all '
contained in the description. The folloﬁ|ng additional indications are
‘not required to be part of the description and should be treated as

"' separat e i ndiGali;qRge oéfhaeys{ﬁfet E0BhYipdbdiiffpilocsol ut on, The

addi tional indiGaliQRE4NB e% abBert PR hted biol ogica
material referred to as ri .14.3. in the descrlptlon on page 75,

| ines B-18 The deposit was nade in: Anerlcan Type Culture Collection: (ATCC)
10801 Uni versity Boul evargr Mwagsaspelh! ghtémr 2Akigad@onthited States of
Anerica on Decenber 12, 2000, under Accession Nunber PTA 27901. The
addi tional indications are:rd€ecAofCanadags tipsitgat iodnthenEP@spect of the
desi gnati on of daapdea, of the deposited biological material will be

made available until the publication of the mention of

the grant of the European patent, or until 20 years

from the date of filing if the application is refused

or withdrawn or is deemed to be withdrawn, as provided

in- Rule 28(3) of the Implementing Regulations under the

EPC, only by the issue of a sample to an expert,

nominated by requester (Rule 28(4) EPC).

For FI-(Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art. '



sanpl es of the deposited biological material will be nade avail able until
the grant of the Canadi an patent, or until the date on which the
application is refused, or is abandoned and no | onger subject to

rei nstaEeMent, or is wthdrawn, as provided in Rul es 1D¥ AUGd20®8 of the
Pat ent Rul es under the Canadi an Patent Act, only by 2 81,%0%%

PCT/USO /51113 2 the issue of a sanple to an independent expert nom nated
by the Conmi ssioner (Rule 104(4)). For EP (European Patent) designation:
In respect of the designation of the EPO  sanples of the deposited

bi ol ogical material will be nade available until the publication of the
nmention of the grant of the European 5at3er'1t, or until 20 years fromthe
date of filing if the application is refused or withdrawn or is deened to

be w t hdrawn, as provi detf%elsgsiglggg(%%%%of ”?;[‘?L on7Pl enenting Regul ations

under the EPC, only by 0 an expert, nom nated by

requester (Rule 28(4) EPC FOE O£F eastl ggagkogweé&lrespect of the
desi gnati on of F a{}? t_L EtEE i)lg, E, e ge ,5}51)_{]3 of grant by
the National ﬁ § J@édto@ff ke 07 020nay @ from the
date of fili ng f&e prTolo] ega& sth ism‘apgyegecoglggcéjpon wi t hout
resulting in té thGheHaiing? bR hemal YOISJE}? fatjuenak Baspecofomatienrt s and
Regi strati on, Eﬁnﬁﬂiﬂé fngaﬂ 1é§-”8feﬁh@fdéd&ltéepa%ledldmnl ogi cal
material will hgerapger amail abl fadenhyaiDare exlgr toi ant bepext .irFor GB

(Uni ted Ki ngdoghedgst gnation: In respect of the designation of the United
Ki ngdom the applicant(s) hereby give(s) notice of

For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules

1995.




ny/our intention that the furnishing of sanples of the deposited

bi ol ogical material wll be nade available only to an expert in the art.
For 1S (lceland) designation: In respect of the designati 2dhAUG 2085e! and,
until a patent has been granted by the I|cel andi c Patent pa@afdsoge1or a f| nal
decision taken by the Icelandic Patent Ofice if the application has been
finally decided upon without resulting in the grant of a patent, the
furni shing of sanples of the deposited biological naterial will only be
effected to an expert in the art. 2 8 AUG 2006 PCTIUSO /51113 3 For SE
(Sweden) designation: In respect of the designation of Sweden, until the
application haspggench@gl open to ppbitg rNd1sSpeet ben (by the Swedi sh Pat ent
O fice), or has been - finally decided upon by the Swedi sh Patent O fice

wi t hout havi ng peead! ai d open:to pg:@lm@cerﬁtsq&eemlomn,(zohm dur ni shing of
sanpl es of the deposited biological material wll "be 'nmade avai | abl e only
to an expert inTithe art. For :SG (AITIEQIIES) TdeINSURINGLIKE QROWITHEant (S)
hereby give notice of ny/our intePRACTOR th&RECE&RFPRes of the
above-identified culture shall be available only to experts in accordance
Wi th paragraphAgent’s Refsour th SchRXtREY2 #QThe Patents Rules 1995. 2 8
AUG 2Ws PCT/USO /51113 Applicants PFIZER INC., et al. Filed 20 Decenber

2001 (20.12.01)
Indications Relating to the Expert Solution in

Respect of Deposited Biological Material
Referred to in the Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” . They relate only
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as’

Hybridoma 3.1.1 in the description on’
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on D mber 12, 2000, under Accession Number PTA 2791.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



Title ANTIBODI ES TO I NSULI N- LI KE GROMH FACTOR | RECEPTOR Agent's Ref.

ABX- PF/ 2 PCT Indications Relating to the Expert Sol ution in Reﬁﬁgct of
Deposited Biological Material Referred to in the Descri R4 &

i ndications relating to deposited biological material apgraishyentai ned in
the description. The follow ng additional indications are not required to
be part of the description and should be treated as "separate
indications."”. They relate only to the expert solution. The additional

i ndi cations made below relate to the dep gflted bi ol ogi cal materi al
referred to as’ Hybridéma 3.1.1 in the déscription on* page 75, lines 8718
The deposit was made in: American Type Culture Collection (ATCC) 10801

Uni versity BouIQ%%rqsygga§§a§,sgg 19 an0118a et %g$8tates of
America on DecemRgiiniee rt@;% 9&85@&%5}@%&5
addi ti onal |nd|cat|ons are or Canada) de5|gnat|on I'n respect of the
desi gnation of Canada, sanples of the dep05|ted bi ol ogi cal material wll
be made available until tde B arurgbebiepateamadi &L iRM@Abn: OF until the
date on which the application is refused, or is abandoned and no | onger
subj ect to reinstatenent,In afespecti bhdtameﬁsgrwa\brd@i theREP@s 107 and
108 of the PateamthbeSfUHQBmebbe1€adaﬂi@&b&%ﬁ&ﬂﬂmaﬁﬂrlaQnhleYbQ 8 AUG
2006 PCT[USC]/E&@&SaVQAlable until the publication of the mention of

the grant of the European patent, or until 20 years

from the date of filing if the application is refused

or withdrawn or is deemed to be withdrawn, as provided

in Rule 28(3) of the Implementing Regulations under the

EPC, only by the issue of a sample to an expert

- nominated by requester (Rule 28(4) EPC).

For FI (Finlahd) designation:

“In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the’ appllcation has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the appllcation has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



the issue of a sanple to an independent expert nom nated by the
Comm ssioner (Rule 104(4)). For EP (European Patent) designation: In
respect of the designation of the EPO, .sanples of the d2BoklG 286
bi ol ogical material will be nade available until the puidigaisq of the
mention of the grant of the European patent, or until 20 years fromthe
date of filing if the application is refused or withdrawn or is deened to
be wi thdrawn, as provided in Rule 28(3) of the Inplenenting Regul ations
under the EPC, only by the issue of a sagpLe to an expert. nom nated by
requester (Rule 28(4) EPC). For F1 (Finland) designation: .Iln respect of
the designation of Finland, until the publication of the nention of grant
by the National Board offdRasentswaden Regisigratiion: or for 20 years from
the date of filing if the application has been finally decided upon
wi thout resulting in theIngraspeot af peieriesiynabtoNadf agvddeBdgard of
Patents and Regh&i)¥ dtheorpriheationilsds rigpent lsddpbpen ofo tgublideposi t ed
bi ol ogi cal nat e¥pepestiian dbynkhe SwedisiblRateot| Q£ficeah, expdwts brehhe art. .
For GB (United Kinrjdomdegddednupomrby |the éseddshoPatént diSiigeati on of the
United Ki ngdor?lﬁnfé‘tqﬂﬁi"lléanbfg?? hekempeg Fo( Bybhbe | bespsfct iop), otihe
i ntention that YW ¥MEMdSREng2BPLleaml dhetieprelter doktkand dsilol ogi cal
material will H‘gi LavaillaBe enadmidvaid adeepeY t 9 ran mxpgct. iFor 1S
(1cel and) desi gr¥t i *In respect of the designation of Iceland, wuntil a
pat ent has been granted by the Icelandic Patent Ofice, or a final
deci sion taken by the Ic ngkc, o P t fol i f, the application has been
finally decided upon w t% gugé r Sslurﬁaﬁ%d:ei ndﬁ%gg}é;r%ln?n'of a
Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with

paragraph 3 of the Fourth Schedule to the Patents Rules
1995, :



patent, the furnishing of sanples of the deposited biological material
will only be effected to an expert in the art. 2 8 AUG 2MB PCT/ US01/51113
3 For SE (Sweden) designation: In respect of the des igp@ymgnm&f Sweden
until the application has been laid open to public inspection(by the
Swedi sh Patent O fice), or has been finally decided ugeRRdsifie Swedi sh
Patent O fice w thout having been laid open to public inspection, the
furni shing of sanples of the deposited biological material will be nmade
avail able only to an expert in the art. For SG (Singapore) designation:
Applicant (s) hereby give notice of nmy/our intention that sanples of the
above-identified culture shall be available only to experts in accordance
with paragraph &p?ﬁi&mg:ourth Schedyls® tRct hedPatents Rules 1995, 2 8
AUG 2006 PCT[USO /51113 Applicants PFIZER INC., et al. Filed 20 Decenber
2001 (20.12.01) Fiilede. ANT | BODI EQ0TOckbivbbt NdoiKE2GRMI) FACTOR |
RECEPTOR Agent's Ref. ABX-PF/ 2 PCT Indications Relating to the Expert
Solution in Respatieof Deposited BINFIIBGPTES NRtINSUAIN-RHEGROUTEO in the
Descri 2tion The indications rel ati FACTORAEPREFRRIPR bi ol ogi cal material are

all contained in_the description. The follow ng additional indications are
Agent’s Ref. : ABX-PF/2 PCT

Indications Relating to the Expeft Solution in
Respect of Deposited Biological Material
Refer o i Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as

Hybridoma 4.9.2 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collegtion (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2789.

The additional'indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made.available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



not required to be part of the description and should be treated as
"separate indications."” They relate only to the expert gg“ﬂfi&ﬁ. The
addi tional indications nade belowrelate to the deposit Go @ical
material referred to as Hybridoma 4.9.2 in the descriptp@fusi/spage 75,
lines 8-18 The deposit was made in: American Type Culture Coll eption (ATCC)
10801 Uni versity Boul evard Manassas, Virginia 20110-2209 United States of
Anmerica on Decenbeg 12, 2000, under Accession Nunber PTA 2789. The

addi tional indications are: For CA (Canadg) _designation: In respect of the
designati on of Canada, sanples of the deposited biological material wll
be nade.available until the grant of the Canadian patent, or until the

date on which thseapRsueabE 04 dampief ¥oeln ifdepsndthandapedtand no | onger
subj ect to rei nsjoaiR@E8Y, by Othd TomnliBdianer @Ruly Qwi4deg)in Rul es 107 and
108 of the Patent Rules under the Canadian Patent Act, only by 2 8 AUG W
PCVUSO /51113 2 the issue of a sanple to an independent expert nom nated
by the Conmi ssioner (Rul eFdO4ER)(EurcbeanEPafdniriopeaigRattot) designation:
In respect of the designation of the EPO .sanples of the deposited
bi ol ogi cal material will be resrbstaedi thdl @esfardtioneofubhé BRA.0n of the
mention of the sgMRALsSoptt e mangsdspdphielegicnl materiad yhbk e fromthe .
date of filing M@dendvapprPEatyrdrili §heepuRbiratdronycfh§havwRemians afeenmed to
be withdrawn, a§2ﬁr€€ﬁa gof the European patent, or until 20 years

from the date of filing if the application is refused

or withdrawn or is deemed to be withdrawn, as provided
in Rule 28(3} of the Implementing Regulations under the
EPC, only by the issue of a sample to an expert
nominated by requester (Rule 28(4) EPC). '

For FI (Finland) designatioﬁ:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited bioclogical material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



in Rule 28(3) of the Inplenenting Regul ati ons under the EPC, only by the
issue of a sanple to an expert nom nated by requester (Rule 28(4) EPC).
For FI (Finland) designation: In respect of the desi gnzlgi Fi nl and,
until the publication of the nention of grant by the tTonal- Board of
Patents and Registration, or for 20 years fromthe dacauséysiilsing if the
application has been finally decided upon without resulting in the grant
of a patent by the National Board of Patents and Registration, the
furnishing of sanples of the deposited biological material wll be nmade
available only to an expert in the art- For G (United Ki ngdom
designation: In respect of the designation of the United Kingdom the

applicant(s) hereby give(s) notice of /our intention that the furnishing
of sanples of the deposikad Ski éﬁ‘(b@‘i’%’dl fepattonsi | | be made avail abl e
only-to an expert in the art. For l.cel and%l 5| gn on In respect of

t he designation of |ce an%l1 reﬁﬁ? by the

| cel andi ¢ Pat entiPtégt aﬁ' scq.,leggdl c

Patent Office if “[slﬁ’tg b@ﬁél wedlqs’e;: Eg@é Bbat‘izé'g cqaoon Wi t hout

1
resulting in th UEPI N¢ 9hssaepisas ehet he
deposited bio qu@h { Vl g theb aesééiecfétdedubz)g@rbﬁxpert in the

art. 2 8 AUG ZW&tBQIEU 1/1 19131 ad3 M;lSEléS&\enert)o dasegmatt dm: | n respect
of the designatiwe @ktSweden, wuntil the application has been laid open to

public
For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules

1995,



i nspection (by the Swedish Patent Ofice), or has been finally decided
upon by the Swedi sh Patent O fice wthout having been Igbd gpen_to public
i nspection, the furnishing of sanples of the deposited <ﬁu§gaﬂﬁ|

material will be made available only to an expert in therastysiber SG

(Si ngapore) designation: Applicant(s) hereby give notice of ny/our
intention that sanples of the above-identified culture shall be available
only to experts in accordance with paragraph 3 of the Fourth Schedule to
the Patents Rules 1995. 2 8 AUG 20 PCT[US01/51113 Applicants PFl ZER
INC., et al. Filed 20 Decenber 2001 (20.12.01) Title ANTIBCD ES TO

I NSULI'N- LI KE HcdAGTOR | ; RECERFRRAgRNY. ', SeRedl. ABX- PF/ 2 PCT

I ndi cations Relating to the Expert Solution in Respect of Deposited

Bi ol ogi cal Mategipdd Referred;to imothecdagsar 2b2Li 020 .1 0indi cati ons
relating to deposited biological material are all contained in the
description. Theifpd! owi ng additi ometIBOmESATiCOANSEEBI-TIHE G&GHTHed to be
part of the description and shoul dFAGEOR reRE€EPECR" separate i ndications.”
They relate only to the expert solution. The additional indications nade
bel ow rel ate tageme’ sidiedsited bi oRBGTREA2 M&fferial referred to as
Hybridoma 4.17.3- in the description on page 75, lines B-18 The deposit was

made in: Anerican Type Culture Collection (ATCC , ,
BQ%dications Relating to &he E;pert Solution in

Respect of Deposited Biological Material
Referred to in the Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as

Hybridoma 4.17.3 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard :
Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2793.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



10801 University Boul evard Manassas, Virginia 20110-2209 United States of
Anerica on Dgcenber 12, 2000, under Accession Nunmber PTA 2793. The
additional indications are: For CA (Canada) designation: In respect of the
desi gnation of Canada, sanples of the deposited biol ogi @ Apgtzss al wl |
be nmade available until the grant of the Canadi an patent, or until the
date on which the application is refused, or is abandonegrand/£913 onger
subject to reinstatenment, or is withdrawn, as provided in Rules 107 and
108 of the Patent Rul es under the Canadi an Patent Act, only by 2 8 AUG 2W
PCT[USO /51113 2 the issue of a sanple to an independent expert nom nated
by the Comm ssioner (Rule 104(4)). For £R2 (€uropean Patent) designation:
In respect of the designation of the EPO,  sanples of the deposited
bi ol ogical material will be nade available until the publication of the
nmention of the HREAMSVIE Che2EsRrBpLat paredndegendadt |exesfears fromthe
date of filing iPoRHRERsSHPYCEPE oPemal sesiiqnesd (RyLewt @bttt )lawn or is deened to
be wi thdrawn, as provided in Rule 28(3) of the Inplenenting Regul ations
under the EPC, only by t i ssue_of a sanple n_expert nom nated by
requester (Rule 28(4) EPC Sngg Eﬁu?QH%ﬁﬂaﬁgfeBégigﬁ%ﬁ?&#%lqnn respect of the
desi gnation of Finland, ti li,cati QG | OR; grant by
e "Nt onel copical, el tol SO SECISRE LTI T o e
date of filing ifadd@vaRRbbEAt 40K Nathe RRBAL L82bA Vo AGidiatauBaR ¥ t hout
resulting in thethe grant of the European patent, or until 20 years

from the date of filing if the application is refused

or withdrawn or is deemed to be withdrawn, as provided

in Rule 28(3) of the Implementing Regulations under the

EPC, only by the issue of a sample to an expert
nominated by requester (Rule 28(4) EPC).

For FI (Finland) designation:

: In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



grant of a patent by the National Board of Patents and Registration, the
furnishing of sanples of the deposited biol ogical naterk?i 'L% &e made
available only to an expert in the art. For G (United K d@% 00
designation: In respect of the designation of the UnitedpcKkisigdpns the
applicant(s) hereby give.(s) notice of my/our intention that the
furnishing of sanples of the deposited biological mterial will be nade
available only to an expert in the art. For IS (Iceland) designation: In
respect of the designati6n of Iceland, _uatil a patent has been granted by
the Icelandic Patent Ofice, or a final decision taken by the Icelandic
Patent O fice if the application has been finally decided upon w thout
resulting in the grant ofrax gEat(@wbdehhedésidnatiiong of sanples of the
deposited biological material will only be effected to an expert in the
art. 2 8 AUG 2W PCT/ US Tkkpdct3oFoth&HdSSgrdaripndesi gwnederon: | n respect
of the desi gnat untibftievegerlicatdbhnl habebagplicat iopenhas pa@sihid ai d open to
public inspect inapédtyidrhe{tSwetlies SwPdi ent POfdntc ©ffice) hasr beemn befeinnal |y
deci ded upon byfihel Bnedhiciveaupon bff the Swadisduttatavtngfbien | aid open to
publ i ¢ inspectiwhthowe hadwing deengletidsopen e glublie dappedtican bitdleogi cal
material w || béupaiithimidfalseapdapyofoths dsansitednbioheddral For SG

(Si ngapore) desPghafidh:wildphe pade(3yahbrlR Agilve tROBR CRXRAT tmi Qur
intention that §BRp?Es' of the above-identified culture '

For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules
1995.



shall be available only to experts in accordance with paragraph 3 of the
Fourth Schedule to the Patents Rules 1995. 2 6 AUG 20M ﬁqgfu /51113
Applicants PFIZER INC., et al. Filed 20 Decenber 2001 (2%.1.&) Title
ANTI BODI ES TO I NSULI N- LI KE GROMH FACTOR | RECEPTOR Agemit/ssoefiizz ABX- PF/ 2
PCT Indications Relating to the Expert Solution in Respect of Deposited
Bi ol ogical Material Referred to in the Descrivtion The indications
relating to deposited biological material are all contained in the
description. The follow ng additional indications are not required to be
part of the description and should be treated as "separate indications."
They rel ate onl gpplbcéfes exper:it sobPBIZDm.INKhe @ddeli.onal indications nmade
below relate to the deposited biological naterial referred to as

Hybri doma 2. 12. Filadt he descri:pti 0R0oPeqager7200Li f288.38218L)The deposit was
made in: Anmerican Type Culture Collection (ATCC) 10801 University

Boul evard Manas&a&leVirgi ni a 201102RDPDBODIGS (T8 INSHE EN-BIKEARRAWEH on
Decenber 12, 2000,, under Accessi oRAQEPber REEAPFPB2.  The additi onal
indications are: For,K CA (Canada) designation: In respect of the designation
of Canada, sanpP88toY Refe deposi t BBXRDADdDal naterial will be made
avail able until the grant of the Canadi an patent,

Indications Relating to the Expert Solution in
Respect of Deposited Biological Material

Referred to in the Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as

Hybridoma 2.12.1 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession -Number PTA 2792.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by




or until the date on which the application is refused, or is abandoned and

no longer subject to reinstatenent, or is wthdrawn, as pro\jgeges N Rul es
107 and 108 of the Patent Rul es under the Canadi an Patent 'AC only by 2 8
AUG Mb PCT/USO /51113 2 the issue of a sanple to an in gltl gxpert
nom nat ed by the Comm ssioner (Rule 104(4)). For EP (European Eent)

designation: In respect of the designation of the EPO sanples of the
deposited biological material will be nmade available until the publication
of the nmention of the grant of the European_patent, or until 20 years
fromthe date of filing if the application is refused or withdrawn or is
deened to be withdrawn, as provided in Rule 28(3) of the Inplenenting
Regul ati ons undethé hisssuePGf ankimpye tte drbSRiepbndef8NPkSeft0 an expert
nom nat ed by requesirertgdRivlye tB8( ddmi¥Yioderr (RuleFiokaad). designation: In
respect of the designation of Finland, until the publication of the
‘mention of grant by the National Board of Patents and Regi stration, or for
20 years fromthe date offofri EPngEufogden datlentat desigmstidreen finally
deci ded upon w thout resulting in the grant of a patent by the National
Board of Patents..and Regilstraspest eheHeudeisshpagion shrpie$reh t he
deposi t ed bi ol ogF&ELafatcdr tAE ARPPS Heedrii® Legacrabhate b wid lakeexpert in
the art. For GBTa%f ta¥dikeRd Goﬁi‘t’djes‘?%a?ﬂbéﬁcaﬁof‘egf)e@%e grenttiendedi gnat i on
of the United Iggggﬁﬁﬁ“ttﬁ EEEI$%£RH £8k %%ﬁ%lrﬁﬁlﬁﬁ§réf ny/ our
“intention that t %Ff &t RBP H 1 &P l}‘eéluﬁgfigal
mat erial will g g eemed to be w1th awn, as provi

1n U e ? the Implementing Regulations under the

EPC, only by the issue of a sample to an expert
nominated by requester (Rule 28(4) EPC).

For FI (Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited bioclogical material will be made avallable
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biclogical material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



T——

only to an expert in the art. For IS (Iceland) designation: In respect of
the designation of Iceland, wuntil a patent has been granted by the

I celandic Patent O fice, or a final decision taken b y the Icelandic
Patent Ofice if the application has been finally decifigcku:épmvm t hout
resulting in the grant of a patent, the furnishing of Sanples of the
deposited biological material wll only be effected to mr®y¥pseniz in the
art. 2 8 AUG 2W PCTI US01/51113 3 For SE (Sweden) designation: In respect
of the designation of Sweden, wuntil the application has been laid open to
public inspection (by the Swedish Patent O fice), or has been finally
deci ded upon by the Swedi sh Patent O ficesz without having been |aid open to
public inspection, the furnishing of sanples of the deposited biol ogical
material will be made available only to an expert in the art. For SG

(Si ngapore) designation: FAPREN ¢anedsn) hedslamagiiva: noti ce of ny/our
intention that sanples of the above-identified culture shall be available
only to experts in accordancespeth ofatrtegrdaaiigdadtoh hef Fowsden,Schedul e to
the Patents Rul estillogte a2p8iABGiZQtas REENUSai1454p48 td\ppldldant s PFl ZER
INC., et al. FilrépoctiDaceilyeth@08dedéh Fat@hr TiEfLee ANTIBORISESeEO

| NSULI N- LI KE GROWr#L 1y AepdRed REOERTYRhe Swedish Patent Office
without having been laid open to public inspection, the

furnishing of samples of the deposited biological
material will be made available only to an expert in
the art.

For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules
1995.



Agent's Ref. ABX-PF/ 2 PCT Indications Relating to the Expert Solution in
Respect of Deposited Biological Material Referred to in the Descrintion
The indications relating to deposited biological materialgayg md
contained in the description. The follow ng additional ﬁé%éﬁg{%l gys are

not required to be part of the description and should be 24P d as.
"separate indications."” They relate only to the expert solution. The

addi tional indications nade belowrelate to the deposited biol ogical
material referred to as Hybridoma 2.13.2 in the description on page 75,
lines 8-18 The deposit was made in: American Type Culture Collection (ATCC)

10801 Uni versit rd Manassa ILJH a 119-2209 United States of
AEri ca on Dece’)r(%‘gfl{gl ?‘:%20004'unde§mﬁ\%:%:§egfé\{adh B2 “ata 2785 1he

addi tional indiggidpons are: For Chy{ Gahadd)rde9ognathons. 4 respect of the
desi gnation of Canada, sanples of the deposited biological material wll

be made avail apjgdintil the grantagfrgdirrcanadrRupaterike qowant il the
date on which the application is refawsad,r rRecepofbandoned and no | onger
subject to reinstatenent, or is withdrawm, as provided in Rules 107 and
108 of the PatmyéntRd @efundet theaiarrrfizapcRat ent Act, only by 2 8. AUG
ZQD6 PCTfUSQO /51113 2 the issue of a sanple to an i ndependent expert
nom nat ed by the Comm ssioner (Rule 104(4)).
Indications Relating to the Expert Solution in
Respect of Deposited Biological Material

Referred to in the Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the deposited biological material referred to as

Hybridoma 2.13.2 in the description on
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2788.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available until the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



For EP (European Patent) designation: In respect of the designation of the
EPO, sanples of the deposited biological nmaterial wll gfldﬁggggﬁvailable
until the publication of the nention of the grant of th %E pat ent,
or until 20 years fromthe date of filing if the applicedtesisais ef used
or withdrawn or is deened to be withdrawn, as provided in Rule 28(3) of
the I npl enenting Regul ations under the EPC, only by the issue of a sanple
to an expert nom nated by requester (Rule 28(4) EPC). For FI (Finland)
designation: In respect of the designatiop of Finland, until the
publication of the nention of grant by the National Board of Patents and
Regi stration, or for 20 vyears fromthe date of filing if the application
has been final lthedessdedbtiporsanpllaoud sesinddgehdentt BRpegt ant of a patent
by the National nBeandted Hattd CoandssRegest (Rilieonp4t(ae) f ur ni shing of
sanpl es of the deposited biological material will be nade available only
to an expert in the art. For GB (United Kingdom designation: In respect of
t he designation of the UfaedP KEugdpepntPaterppl idesng(syidwer eby gi ve(s)
notice of ny/our intention that the furnishing of sanples of the
deposi ted bi ol ogi cal nat e¥1 Hespelct bé waeledesianagiios ofntlye tRPGn expert in
the art. For |SSg T“E ?%rfb? hesidgrasitbnd pieYesinadt materhel desilgist i on of
| cel and, unt|Im H@éﬁl Féﬂt@kp %q%9nleéléhﬂl%¢¢%ﬁQQﬂ9f O fice,
or a final deci Sngf%%fég %fhﬁh u BP% %F Ft UBEL T c0 i ¥eadse
appl i cation has ?MQH? gFaFégﬁI%? fYy$eChe. gr ant
oF'a “patont. 8 5@@9}3& el o o it el
material will OE ¥ én %% EQSQQ %% gample to an expert

nominated by requester (Rule 28(4) EPC).

For FI (Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the.grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.



inthe art. 2 8 AUG 20M PCTIUSO /51113 3 For SE (Sweden) designation: In
respect of the designation of Sweden, until the applicati on has been laid
open to public inspection (by the Swedi sh Patent O fice) been
finally decided upon by the Swedi sh Patent Ofice WIthOU? haV| n been laid
open to public inspection, the furnishing of sanples of PF¢HESEHAS t ed
biological material will be made available only to an expert in the art.
For SG (Si ngapore) designation: Applicant(s) hereby give notice of ny/our
intention that sanples of the above-identified culture shall be available
only to experts in accordance with paragBaph 3 of the Fourth Schedule to
the Patents Rul es 1995 2 8 AUG M6 PCT/USO /51113 Applicants PFIZER
INC., et al. Filed 20 nber éOOl (20. 01) Title ANTIBOD ES TO

| NSULI N- LI KE GROMH FA Aéﬁﬂt“étﬁep ABX- PF/ 2 PCT

I ndications Relating to t e Ex er S ti es ec osited

Bi o: ogi I(:al Mat eﬁh\:?i ) Ih fy@“%ége(?llg@ﬁ 3R T?lé ‘? ti Ions

Elel ating to deppﬁ 5 at% EE EQPY d1 63etegle
escription. Thgl lyOVM g h &g paf gntrts) ceq ITed to be
part of the desmmtoma@a sge aeeett% o511 8 CPRALALE T GRLI ons.

They rel ate onl ¥urnishing of samples of the deposited blologlcal
material will be made available only to an expert in
the art.

For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
p;ragraph 3 of the Fourth Schedule to the Patents Rules
1995,



to the expert solution. The additional indications nade below relate to
the deposited biological material referred to as Hybridom 2 14.3 in the
description on page 75, lines B-18 The deposit was nade in: jcan Type
Culture Collection (ATCC) 10801 University Boul evard Nhﬁ&s@ﬂ% irginia
20110-2209 United States of Anerica on Decenber 12, 2000, under Accession
Nunber PTA 2790. The additional indications are: For Cﬁ??@ﬂﬁ&é&¥3
designation: In respect of the designation of Canada, sanples of the
deposited biological material will be nmade available until the grant of

t he Canadi an patent, or until the date on which the application is
refused, or is abandoned and no | onger subject to reinstatenent, or is
wi t hdrawn, as provided in Rules 107 and 108 of the Patent Rul es under the

Canadi an PatentAﬁﬁhcé}Ny by 2 8 Aberzik Héd/ VR /331113 2 the issue of a
sanple to an i ndependent expert nom nat ed by t he Conmm ssioner (Rule

104(4)). For EPi{&uropean Patent):desé@datdOoohn (pespecipf the
designation of the EPO,  sanples of the deposited biological material wll
be made avail ablelaintil the publisrtisoDxds tioe INGOLINALDEE dROHTEr ant  of
the European patent, or until 20 yEACEORfr ;BaHPerogate of filing if the
application is refused or withdrawn or is deemed to be w thdrawn, as
provi ded in Rukgeg(3Redf. t he | nphB¥reRRAhPORegul ati ons under the EPC,
only by the issue of a sanple to an expert,

Indications Relating to the Expert Solution in
Respect of Deposited Biological Material

Referred to in the Description

The indications relating to deposited
biological material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

The additional indications made below relate
to the deposited bioclogical material referred to as
Hybridoma 2.14.3 in the description on

page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2790.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made available untiil the grant of the Canadian patent,
or until the date on which the application is refused,
or is abandoned and no longer subject to reinstatement,
or is withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



nom nated by requester (Rule 28(4) EPC). For FI (Finland) designation: In
respect of the designation of Finland, wuntil the publication of the
mention of grant by the National Board of Patents and Rébﬁé%maﬂnbn, or for
20 years fromthe date of filing if the application hasp,ﬁgqﬁliﬁga!ly

deci ded upon without resulting in the grant of a patent OYURHEIN i onal
Board of Patents and Registration, the furnishing of sanples of the

deposi ted biol ogical material will be nade available only to an expert in
the art. For GB (United Kingdom designatbog: In respect of the designation
of the United Kingdom the appl icant(s) “héreby give(s) notice of ny/our
intention that the furnishing of sanples of the deposited biological :
material w Il bengedesayabt abl&nARl ¥t Qna{hgﬁef{&enltnet B%E lrt : dFor :_],[SI | a
(1cel and) desi gmainiaated by a3ReEon: LS IES AN 3 §1)TEEI and,  u

patent has been granted by the Icelandic Patent fi'ce; "or a fina

deci sion taken by the Icelandic Patent Office if the application has been
finally decided upon wi theuter qsukbbagn i Paddit)0uaBE gRE: fon patent, the
furni shing of sanples of the deposited biological material will only be
effected to an expert inn hespett 3f8tW/GeignBEILNSOR/ €Hd Epo,3 For SE
(Sweden) desi gnembhes |9 rtdepelepost tedieo dekigyralli aatefiSnedan, peuntil the
appl i cati on has™péenavallhdenntdl pti i publiinspraoni on thy ridie i9pedirsh Pat ent
Office), or hastBeedrant f Ityedﬁérqedamgnﬂtdw,t he Sweill s10 Rataant O fice

from the date of filing if the application is refused
or withdrawn or is deemed to be withdrawn, as provided
in Rule 28(3) of the Implementing Regulations under the
EPC, only by the issue of a sample to an expert
nominated by requester (Rule 28(4) EPC).

For FI (Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant (s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art. '




wi t hout having been |l aid open to public inspection, the furnishing of
sanpl es of the deposited biological material will be nmade avail able only
to an expert in the art. For SG (Singapore) designation: Applicant(s)
hereby give notice of my/our intention that sanples of the aug 2008
above-identified culture shall be available only to experts in accordance
with paragraph 3 of the Fourth Schedule to the Patents RGIT&§01/51095. 2 8
AUG 2M6 PCTfUSO /51113 Applicants PFIZER INC., et al. Filed 20 Decenber
2001 (20.12.01) Title ANTIBODI ES TO I NSULI N-LI KE GROMH FACTOR'| RECEPTOR
Agent's Ref. ABX-PF/2 PCT Indications Relating to the Expert Solution in
Respect of Deposited Biological Mterial~ 3Referred to in the Descril 2tion
The indications relating to deposited biological naterial are al
contained in the descrip #6%”% g foltomnn addi tional indications are
not required to be part o E JSYEARP) | GRSIINPSIARII d  be treated as
"'separate indications." ﬁ%k%te o] to th expert solution. The
addi tional indi gati@ngn e%%% 058 Qﬁog téﬁeﬁ %1og|cal
material referregdsp@ceson f{ lyh page 75,
lines 8-18 The @epasiy ma@idgpbg b n@gécsswé g gﬁ? ceﬁ on (ATCC)
10801 Uni ver si t yiBhobevierwi ianassasaid! 6;%;{"5% Qpectlon, the
furnishing of samples of the dep051ted blologlcal

material will be made available only to an expert in
the art.

For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with

§g;ggraph 3 of the Fourth Schedule to the Patents Rules




United States of America on Decenber 12, 2000, under Accession Nunmber PT
2791. The additional indications are: For CA (Canada) designation: In
respect of the designation of Canada, sanples of the dep@®$ neg 2gol ogi cal
material will be nmade available until the grant of the %}?@gl an patent,
or until the date on which the application is refused, dr U¥dkdoned and
no | onger subject to reinstatenent, or is withdrawn, as provided in Rules
107 and 108 of the Patent Rul es under the Canadi an Patent Act, only by 2 8
AUG 2006 PCT/USO /51113 2 the issue of a sanple to an independent expert
nom nat ed by the Comm ssioner (Rule 104(4)). For EP (European Patent)
designation: In gespesdntqf the.desi ]_jpp(r}N%f. tQ? O, sanples of the
deposited biological material will be e avallabTe until the publication
of the nention ofilddie grant ot th@dﬂﬂe‘&%@rp%gi‘t(z rpHngil 20 years
fromthe date of filing if the application is refused ~or Withdrawn or is
deened to be witPidrlenn, as proyi dechnrireoBikee 28( Bs®irN18 Ke"BREFERRL i NY
Regul ati ons under the EPC, only byrAdT®R SSHECEPTER Sanpl e to an expert

nom nat ed by requester (Rule 28(4) EPC). For FI (Finland) designation: In
respect of the gt ReA- of Fi nl &BX-PFYAt PCTt he publication of the
mention of grant by the National Board of Patents and Registration, or for
20 years fromthe date ,of filing if the application has been finally

deci ded upon wit hout IP%&?H‘H@? iR lekéng gt antheExpepat 8ntubion him Nat i onal

Board of Patents and ReGaafoRerppited rBiadinaigadf Methepias of the
: Eﬁ R§¥§rred to in the Degﬁgiptionaxd

. ' The indications relating to deposited
blologlcal material are all contained in the
description. The following additional indications are
not required to be part of the description and should
be treated as “separate indications.” They relate only
to the expert solution.

Thg additional indications made below relate
to the deposited biological material referred to as’

Hybridoma 3.1.1 in the description on’
page 75, lines 8-18
The deposit was made in:

American Type Culture Collection (ATCC)
10801 University Boulevard

Manassas, Virginia 20110-2209

United States of America

on December 12, 2000, under Accession Number PTA 2791.
The additional indications are:

For CA (Canada) designation:

In respect of the designation of Canada,
samples of the deposited biological material will be
made ayailable until the grant of the Canadian patent,
or 9ntll the date on which the application is refused,
or is apandoned and no longer subject to reinstatement,
or 1s withdrawn, as provided in Rules 107 and 108 of
the Patent Rules under the Canadian Patent Act, only by



: : : : : tin
ited biological material will be nade available only to an expert i
?ﬁgozlrt. For GBg( Uni ted Kingdon) designation: In respect qf thgoa%asm gnati on
of the United Kingdom the applicant(s) hereby give(s) ndtl &4 ny/ our

intention that the furnishing of sanples of the de!oosMelglC é?)'l |§al
Imat%erial will be made available only to an expert in the aﬁ. )Ig—)%rl IS_I
(Icel and) designation: In respect of the designation of Iceland, until a
patent has been granted by the Icelandic Patent COfice, or a fi naIh .
deci si on taken by the'lcel andic Patent _O‘£| ce if the application has been

i i i i In“tT tent, the
finall deci ded upon wi thout resulting in“the grant of a palt ,
f:.ll’ ni s%i ng of sarrploes of the deposited biological material will only be

' SE
effected to an eperissue oifhg 8bhple & AUGiAWE, E%&Ht?‘oéﬁ% 3 3 For
(Sweden) desi gnatomimated b§SRBE! COmid Y gﬁg&é%?% en, g_nt |hl PtPgnt
application has been laid open to public inspection (Dby the Swedis Pa
O fice), or has been finally decided upon by the Swedish Patent O fi ](c_:e
wi t hout having been |aid &penEro(Ruddgean Papesti Oﬁ'esié"&?atifdﬂgn' _slhl Blg o] I
sanpl es of the deposited biological material wll be rragle avail abl e only
to an expert in the art. IRoresfedtSicfyaper apsdgsi@idt i the ARRLI Cant (s)
her eby gi ve notisé@pdesnpLotine denc_mittle(dpbﬁbabgswplﬁtélfiatlhe,il% be .
above-identifi ed36§ fYrélakhg| yntsd dhai pablbcanlyn taf eHRekiesthBnaggor dance

i CofTERE FHUFRS BSuirpdahepabenhe datwertid Rul §sars
W th paragraphggo% tEe date of filing if the application is refused

or withdrawn or is deemed to be withdrawn, as provided
in Rule 28(3) of the Implementing Regulations under the
EPC, only by the issue of a sample to an expert

- nominated by requester (Rule 28(4) EPC) .

For FI (Finland) designation:

In respect of the designation of Finland,
until the publication of the mention of grant by the
National Board of Patents and Registration, or for 20
years from the date of filing if the application has
been finally decided upon without resulting in the
grant of a patent by the National Board of Patents and
Registration, the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For GB (United Kingdom) designation:

In respect of the designation of the United
Kingdom, the applicant(s) hereby give(s) notice of
my/our intention that the furnishing of samples of the
deposited biological material will be made available
only to an expert in the art.

For IS (Iceland) designation:

In respect of the designation of Iceland,
until a patent has been granted by the Icelandic Patent
Office, or a final decision taken by the Icelandic
Patent Office if the application has been finally
decided upon without resulting in the grant of a
patent, the furnishing of samples of the deposited
biological material will only be effected to an expert
in the art.
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For SE (Sweden) designation:

In respect of the designation of Sweden,
until the application has been laid open to public
inspection (by the Swedish Patent Office), or has been
finally decided upon by the Swedish Patent Office
without having been laid open to public inspection, the
furnishing of samples of the deposited biological
material will be made available only to an expert in
the art.

For SG (Singapore) designation:

Applicant (s) hereby give notice of my/our
intention that samples of the above-identified culture
shall be available only to experts in accordance with
paragraph 3 of the Fourth Schedule to the Patents Rules
1995, :



