Anti -1 G antibodi es The present invention relates to the therapy of
hyperproliferative diseases, in particular to the therapy of cancers. 5
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20 the tumour cells themselves (reviewed by LeRoith D, 2003).

IGF-1 and IGF-2 are able to bind to the IGF-1 receptor (IGF-1R) expressed on
many normal tissues, which functionally is a 460 kD heterotetramer consisting of a
dimerised alpha- and beta-subunit, with similar affinities (Rubin et al., 1995).

25  1GF-2 can also bind to the IGF-2 receptor, which is thought to prevent IGF-2 from
binding and signaling through the IGF-1R. In this respect the IGF-2R has been
demonstrated to be a tumour suppressor protein. The IGF-1R is structurally similar
to the insulin receptor which exists in two forms, IR-A and IR-B, which differ by
an alternatively spliced 12 amino acid exon deletion in the extracellular domain of

30 IR-A.IR-B is the predominant IR isoform expressed in most normal adult tissues
where it acts to mediate the effects of insulin on metabolism. IR-A on the other

hand is known to be highly expressed in developing fetal tissues but not in adult
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tissue (Freier et al., 1999; Li et al., 2004). There is also a positive correlation of
elevated IGF serum levels with proliferating cell index in patients with colorectal
neoplasia (Zhao et al., 2005). In addition, elevated circulating levels of IGF-2

25  correlate with an increased risk of developing colorectal cancers and adenomas
(Renchan et al., 2000a) and b); Hassan et al., 2000). Loss of parental imprinting
(LOI) of the IGF-2 gene, an epigenetic alteration that results in elevated IGF-2
expression, is a heritable molecular trait that has recently been identified in patients
with colorectal and other tumour types. Loss of IGF-2 imprinting has been shown

30  to be associated with a five-fold risk of colorectal neoplasia (Cui et al., 2003;

Cruz-Correa et al., 2004) and adenomas (Woodson et al., 2004). Antibodies
targeting the alpha-subunit of the IGF-1R which block IGF binding and internalize
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addi tion, it expression oftarget genes including the IGF ligands and IGF-1R, and reduced
expression of IGFBP-3. Antibodies and small molecule compounds targeting the
IGF-1R have been shown to reduce the growth of xenografted pediatric solid
25  tumour derived cell lines (Kolb et al., 2008; Manara et al., 2007).

Using IGF ligand-specific antibodies it has been demonstrated that the growth of
human prostate cancer cells in adult human bone implanted into SCID mice can be
inhibited (Goya et al., 2004). In addition, it was demonstrated that the same IGF
30  ligand antibodies could block the paracrine supply of IGF and suppress the liver
metastasis of human colorectal cancer cells in a murine xenograft system

(Miyamoto et al., 2005).



30 was denonstrated that KM 1486 suppresses the liver netastasis of human
col orectal cancers (Myanoto et al., 2005). KML486 has al so been descri bed
i n WO 03/W838ib/cest® 2003- 310275, WO 2005/ 018671, WO 200pcoad2ddbocand WO
2005/ 027970. For the treatnment of human di sease an antibody with a fully
human sequence is 5highly desirable in order to mnimze the risk of
generating a human anti-anti body reaction and neutralizing antibodi es that
will rapidly elimnate the adm ni stered anti body fromthe body and thereby
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receptor. with these findings it has been demonstrated that antibodies targeting the IGF-1R

increase the susceptibility of tumour xenografts to growth inhibition by

15  chemotherapeutic drugs and radiation (Goetsch et al., 2005).

A number of antibodies that show cross-reactive binding to human IGF-1 and
human IGF-2 have been reported. Antibody sm1.2 was raised against human IGF-1
and shows 40 % cross-reactivity to human IGF-2 and was shown to inhibit the

20  proliferation of a mouse fibroblast cell line BALB/c3T3 which was stimulated with
20 ng/ml human IGF-1 (Russell et al., 1984). In a study designed to functionally
epitope map IGF-1 by raising monoclonal antibodies to whole IGF-1 protein and
portions of the protein a number of antibodies where identified that cross reacted
with IGF-2 (Manes et al., 1997). The percent cross-reactivity with IGF-2 ranged

25  from 0 to 800 % and several antibodies were identified which were equally IGF-1
and IGF-2 reactive. KM 1486 is a rat monoclonal antibody that cross-reacts with
human IGF-1 and IGF-2 and it was demonstrated that KM 1486 can inhibit growth
of human prostate cancer cells in human adult bone implanted into nonobese
diabetic/severe combined immunodeficient mice (Goya et al., 2004). In addition, it

30  was demonstrated that KM 1486 suppresses the liver metastasis of human colorectal

cancers (Miyamoto et al., 2005). KM 1486 has also been described in



The clinical devel opnent of therapeutic agents is supported by pharnaco
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the invention to provide, for the treat ment of di seases in whose

devel opnent and/or progression the | GFs are causal I% i nvol ved, 20 a therapy

that is accoh@aHicderaByns opigpat disrase amentiadywath tBIFHRMMSEINEFE B
moni toring Ofmﬁ}h*ged@slﬁr%agg% pﬁfaﬁgﬁﬂﬂt‘m{z@%& &l enetlaﬂn% Q%uﬁféﬂeﬁﬁ.mo%yof the

present invent enonstrated that serum I G--1"1| evel s
are el evat ed regeaon apphdutatiziog amﬂibddhm thmmllllr@idarrﬁlmmgﬂea& afmihiveered

25i nventi on us 1.1ev sefu codynam.c marker
for the eff eéP‘thﬁ(etlé%mg@ tﬂ% aflﬂéfrea ‘t‘t’? tﬂ%%ar?awtr%}‘?% Yoy ande s
therefore hi ghley tﬁéjt\éf?é%tcﬁgGPLﬂsaﬂdh@F 3 B@pe"i\ﬂ@ﬂt@%‘aﬁg Rftht aevadpﬁ%t h@h are
cross-reactive with |GFs froma suitabl e ani mal Sp ecres .. nouse or rat,

such that a phegressoody qanmes, éfhfaeb@comt:rﬂ@atmtéedyomgntfeléy b@tnm amtdllorins cal | y 30

serum cotpr 1 WHgOPROTAEBHR R el SRR AR BT P AP BTG s RRRRE i v
the free (unbeuadbf bédriibanggTherefore, in a further aspect, the present

invention relates to a nethod for determning the effectiveness of a
treatnent of a cancer patr ent with an anti body nol ecule that binds to |G~ 1
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measured in serum or asma. Next,
the anti bodywrmtltﬁgluhﬁnhtsesadm ni stered and t hen, after a period of tine
1OSUffICI ent to allow the therapeutic antibody to exert its effect, the
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first step, indicates to
high affinity to IGF-1.

It was a further object of the invention to provide human anti-IGF antibodies with

20  high affinity to IGF-1 and to IGF-2.

It was a further object of the invention to provide human anti-IGF antibodies with

adequate relative affinities to IGF-1 and to IGF-2.

25 It was a further object of the invention to provide human anti-IGF antibodies with a

higher affinity to IGF-1 than to IGF-2.

It was a further object of the invention to provide human anti-IGF antibodies with
high IGF-1 neutralisation potency.

30
It was a further object of the invention to provide human anti-IGF antibodies with

high IGF-1 and IGF-2 neutralisation potency.



extent the patient responds to said anti-I1GF anti body nol ecul e. This net hod
is preferably used for nonitoring therapies in which the anti bodi es of the
i nvent i onwd2atomeasdsi ni st ered. BRI EF DESCRI PTI ON OF THE pr@E#REGoosq3u4s €S
1A-1G show an ELI SA binding titration of 1gGlL anti bodi es desi gnated 20
60814, 60819 and 60833 to human I GF-1 (Figure 1A), nousee IGF-1 (Figure
1B), rat IG-1 (Figure 1C), human |IG~-2 (Figure 1D), nouse I1G--2 (Figure
1E), rat IG-2 (Figure 1F), and human insulin (Figure 1G. Figure 2 shows
typical titrations of antibody 60833 neutralising IG--1 (20 25
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of antibody GQHI3ubslityraal s@bitigy.! G--2 (100 ng/ L) induced IR-A
phosphoryl ati on. Figure 3B shows a typical titration of 30 anti body 60833
neutral i sing human serum (20°/c) i nduced phosphorylation of the G- 1R Both
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ef fect of anti 4 and 60819 on rgures 4A and 4C) and | G--2
(Fi gures 4B dbndligd3)f inulimtb as ectepoE- 7 (Fi gur es 4A and 4B) and COLO 205
(Figures 4C and 4D) cell proliferation. 5Figure 5 shows the effect of

anti bodi es 60819 and 60833 on the proliferation of the Ewing's

sarconma- der i "I%@! chifichl de'v@l% hent/df th&ta %bg a3 s ﬁé@byﬁihﬁﬁﬁ@co@yﬁﬂg% t he
effect of anti bod?(/ 60819 on nmur i ne serum Fevel s 24 hours
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pharmacodynamic marker for these agents (Pollack et al., 2007). The reason for the
increase in total serum IGF-1 levels is likely due to a feedback mechanism
involving pituitary growth hormone (GH) secretion which releases both IGF-1 and
IGFBPs from the liver. Indeed, in humans it has been demonstrated that free or

15  bioactive IGF-1, which represents only around 1 % of total IGF-1 levels,
determines the feedback response (Chen et al., 2005).

It was therefore a further object of the invention to provide, for the treatment of
diseases in whose development and/or progression the IGFs are causally involved,
20  atherapy that is accompanied by a biomarker that allows the pharmacological

monitoring of the effectiveness of the therapy.

In the experiments of the present invention, it could be demonstrated that total
serum IGF-1 levels are elevated upon application of the anti-IGF antibodies of the

25  invention. Thus, total IGF-1 levels are a useful pharmacodynamic marker for the
effectiveness of the therapy with an anti-IGF antibody. It is therefore highly
advantageous that the antibodies of the invention are cross-reactive with IGFs from
a suitable animal species, ¢.g. mouse or rat, such that a pharmacodynamic effect
can already be tested pre-clinically.

30



Figure 7 shows the effect of anti body 60819 on rat total plasma |IG--1

| evel s 24 hours follow ng the adm nistration of single doses of 30, 100,
200 ng/ kogwbyom/kesesi nut e i ntravenous i nfusion. 0 ny/ kg pepEps@nisssbhe t ot al
serum | G--1 |l evels 15prior to anti body treatnment. Figure 8 denonstrates the
effect of anti body 60819 and rapamycin, alone or in conbination, on the
proliferation of the Ewing's sarcoma-derived cell line SK-ES-1 in 10% FCS
containing growth nmedium 20 Figure 9 shows the effect of antibody 60819
and rapanyci nlotl Bal&1devalsy relsrpribg ¢ambingthameient gh Bl dr plagtia®n SYPMAKT and

vl o T e L A o HPTON LBRER, L B RO AR 00819 and

erl otini b/ Taree eration of the
NSCLC- der i vequrt@uhd) IGre1 A- 549 | n 10% FCS cont ai ning growth nmedium Figure
11 shows the 3D structure of human |1 G--1 where the am no acids bound by

anti body 60833 are highlighted (dark grey). The linear am no acid sequence

of 30 human_ heErohtheuldis AFIRANESiod bRhulMRIAH athidlo@fthi body 60833

are under i's shown un Igure 12 s ovvs the am no acid and DNA
sequences of defeeminding thbleﬁecﬂh&nms ofh t@atmdnoadf zesarﬁa&iacﬂ;e(nAMth 61@&1&900@5) and

60833 (O); aei | et | EF. DESCRI PTI OF | NVE In
one aspect, Cf[')‘ﬁ ‘b‘ﬁ m Srﬁ?e[ﬁ;? {) {ZS@ spgh Bhodoingg gt fienrdhe lﬁ?‘ﬁ

mol ecul e, WhirGh) ROF- pﬁsﬁﬂ@ashf%dhﬂ%’ibl&é%aljsaﬁﬁg I FatRHER of g@ﬁmj&'p)asﬁianm ng of
IGF-1 and IGF-2 to the G- 1 receptor is prevented and 11)

r ecept or - mnediNsxg dhsingibatly myldcsleiip hdrblm@@ted bixd thendster o pmﬂsef tan@l rat 1G--1

and | G- %0 sufficient to allow the therapeutic antibody to exert its effect, the level of total

IGF-1 is again determined. The amount of increase in the level of total IGF-1
compared to the level of total IGF-1 measured in the first step, indicates to which
extent the patient responds to said anti-IGF antibody molecule. This method is
preferably used for monitoring therapies in which the antibodies of the invention

15  are administered.
BRIEF DESCRIPTION OF THE FIGURES

Figures 1A-1G show an ELISA binding titration of IgG1 antibodies designated

20 60814, 60819 and 60833 to human IGF-1 (Figure 1A), mousee IGF-1 (Figure 1B),
rat IGF-1 (Figure 1C), human IGF-2 (Figure 1D), mouse IGF-2 (Figure 1E),
rat IGF-2 (Figure 1F), and human insulin (Figure 1G).

Figure 2 shows typical titrations of antibody 60833 neutralising IGF-1 (20
25  ng/mL)(Figure 2A) and IGF-2 (100 ng/mL)(Figure 2B) induced phosphorylation of
the IGF-1R using a cell based ELISA.

Figure 3A shows a typical titration of antibody 60833 neutralising IGF-2 (100
ng/mL) induced IR-A phosphorylation. Figure 3B shows a typical titration of

30  antibody 60833 neutralising human serum (20%) induced phosphorylation of the
IGF-1R. Both assays are performed using cell based ELISAs.



c) does not bind to human insulin; wherein said anti body nolecule is
sel ected fromthe group conprising 15i) an antibody nol ecul e that has heavy

chai n CDRsocomsssssng t he am no aci d sequences of SEQ | PciN@priooo/ob¥sd) , SEQ
ID NO 2 (CDR2) and SEQ ID NO 3 (CDR3) and that has light chain CDRs

conprising the am no acid sequences of SEQ ID NO 4 (CDR1),

SEQ ID NO 5

(CDR2) and SEQ ID NO6 (CDR3); 20ii) an antibody nol ecul e that has heavy
chain CDRs conpri Si % the am no acid seguences of SEQ ID NO 11 (CDR1l), SEQ

| D NO 12 ( CDRpgurestA-SBGhop thioeffaa of

conprising the am' no acid sequences of SEQ ID NG 24 (CDR1),
(CDR2) and S é@th%@ﬁ%ﬁ) faﬁ{?\rdd?esadb%ﬁ@%ﬁd BERYn tgé gfol
nt| - ant i bo

nti

relates to an ecul e, wherein sai

iegrf@81hand 684 dlondt-thai n CDRs

conprising t 0 BN C f .S 4 EQ I D NG 15
(CDR2) and Sg%gﬁ%l @%@M?éﬁ%ﬁlﬁm%ﬁé}% 4@?&%@1& ecu I(337';3hat has heavy
chain CDRs cQRguics 4Agandhie)airt DIa 2d5 elagmemaeanomwlaal bR 1I2dn. (CDRL), SEQ
I D NO 22 (CDR2) and SEQ ID NO 23 (CDR3) and that has light chain CDRs

SEQ I D NO 25

i@%g%&pg,fgrgvent i on

ecul e

has heavy ch&imn@ﬁ)@ecmmmlensedﬂ@lltlhg BIA7han deYodrostaquaticas of SEQ I D NO 1
(CDR1), SEQID NGO 2 (CDR2) and SEQ ID NG 3 (CDR3) and light chain CDRs

conprising the am no acid sequences of SEQ ID NO 4 (CDR1),

SEQ I D NG 5

(COR2) and SEQuDS NG, (MR 0rahANARIREY 0ATRBRH toh NG riRh SGLNL LY eNt | on

relates to an anti-1G- anti body nol ecul e, wherein said anti
has heavy cha#hooBRsllewmgtheidmnistratiemoirongle dases 0§2sndes 66X5, SEQMEKNO, 11

Compr 61 18 B AeSErh s QUeATas SR hr Rt PEbeEy eet | b Nor 15
(CDR2) and SEQ ID NO 16 (CDR3). 10 In another aspect, the present invention

relates to an anti-1 G- anti body nol ecul e, wherein said anti body nol ecul e
has heavy ch£i1g11r€ﬁ>|%0%ﬁhsreff§ctng‘ apHodyriOR0 e iref tetebplasree Glofl | | D NO: 21

CDR1 SEQ | h
CoRs Eompr s g ERaO ARG e AR RS oo PR SN B bk S0 1
NO 25 (CDR2) l1emginGie@trdehEasA6fs0RRE ng/kdrepresthetheastpbaiym 1GE- Ipkedent

invention relates to_anti-l1G- anti body nol ecul es havi ng heavy and |i ght
chai ns o CDREOHANGEOGHITFREMSRE d sequences as depicted in Fig. 12A-C.

body nol ecul e

Figure 8 demonstrates the effect of antibody 60819 and rapamycin, alone or in

combination, on the proliferation of the Ewing’s sarcoma-derived cell line

SK-ES-1 in 10% FCS containing growth medium.
20

Figure 9 shows the effect of antibody 60819 and rapamycin, alone or in

combination, on the phosphorylation of AKT and levels of PTEN.

Figure 10 demonstrates the effect of antibody 60819 and erlotinib/Tarceva, alone

25  orin combination, on the proliferation of the NSCLC-derived cell line A-549 in

10% FCS containing growth medium.

Figure 11 shows the 3D structure of human IGF-1 where the amino acids bound by

antibody 60833 are highlighted (dark grey). The linear amino acid sequence of

30  human IGF-1 where the amino acids that interact with antibody 60833 are

underlined is shown underneath.



20 In anot her aspect, the present invention relates to an anti-I|1 G- anti body
nol ecul e, wherein said anti body nol ecul e binds to a nonlinear epitope
within | GFokomaepsessi ng the am no acid sequences LCGAELYOMERRMEGEIZ9{ SEQ | D
NO 41) and CCFRSCDLRRLEM (SEQ I D NO 42) of human I GF-1 (SEQ I D 25 NO 43).
In a preferred enbodi nent, said anti body nol ecul e makes contact with at

| east 8 amno acids wthin the am no acid sequence LCGAELVDALQFVCGEDR ( SEQ
I D NO 41), and at |least 10 amino acids within am no acid sequence

CCFRSCDL RRL ENigusEEY. sl vctha amins acid, srchDNSrsequgnsgef the Nayiadadg chains of f ur t her
preferred e ' t ' ' . ntact 30with
Leu (5), @213?%@%688?3@%%2%19}Q@;@@&l@?%}W%”fﬁ%?%ﬁﬁ%&%e), Val
(17), Arg (21), Cys (47), Cys (48), Phe (49), Ser (51), Cys (52), Asp (53),
Leu (54), Arg (55), Leu (57), and Qu (58) of human 1G~1 (SEQ I D NO 43),
as determned by X-ray crystall ography. A respective nethod is disclosed

in Exanpl & 9 gigig b \body nol ecul e has heavy chain
CDRs conprgi si ng thigEggﬁﬁgqg?ﬁdége%ﬁgﬁgzgéfgf SEQ ID NO 21 (CDR1), SEQID

NG 22 (CDR2) and SEQ I D NO 23 (CDR3) and has light chain CDRs conprising
the am no acid sequences of 5 SEQ ID NO 24 ( L SEQ 1 D.NG 25 ) and
SEQ I D NO 26 1% efﬂq%p.ectsﬁﬁdﬁr%amdqu N APICR BN PO G 2BUOR A B S bt on

t hat occurs ViigcH he non-coval ent bonds that hold the antigen (or a protein

or a fragnment thereof that is structurally simlar) to the antibody
conbi ni ng si tag, i bendsthbumeyl@hrlehddQE-21@chtaino gl obul i n t hat conbi nes

with the determ nant..of. an r.optr,i i (or structyrally simlar
brotei my 105 a1 il ypigring O FREAREUBES Rhe BaPuaBierdrdt RFetifindent bi ndi ng
Site on an anti boql,? RO | fecehiognedeiddd 9p@)ink$s BXitegsed by the association
constant KA = kass/kdiss or the 15di ssociati on constant KD = kdi ss/kass In

one aspect a®¢or dibhHylst@mepse alaablili-beag 16FAds to each | GF protein with an
affinity, as _detern .asnmon resonance analysis, with a KD
L Tl

val ue rangi ng’ from 0. g. 0.2 nMto 2 nM for exanple, with
an affinity 2@efeifsfdd antdbolly rbl2cul®is3elebted froth the gboup, cobapfising. 8, 0.9, or 1.0
nM Based on this property, neutraljzation of |G- functional signaling is
achi eved!3 I n ond a¥pEtiodeagigilsghatdag heavyrhain f PRy egmppddae ReRMBANMd t o

hunman i nsulin at con&@@gerq?&il&%fgﬁggrmgleh]g{cr%ﬁpggﬁé%ﬁ@l:g(dblg@ein&t:han t he

m ni nrum concentration 25 required uman TG--1 or TGF-2. In
anot her aspect, the PEQABNG:3(fCNRD aadthat h&Highchiio PRodaarisegdbéi ned in

c) is characterized by. the fact that L ni I nti body
mol ecul e to | GF1 and*fiapasid SP%%‘?%%SL‘?R%IS&(Bgt&?s@glg’tégl](géﬁﬁ(glsdgﬁm even
more than 1000-f ol d,a@ssﬁgﬂgm,gr(@@bg% its affinity to insulin. Even though
at very high doses, e.g. nore than 10 / kg, weak binding may not be

conpl et ePY excl udeid, ant dngibady molaehlcghatibas Hgaviywheio T IoR ¢loergpimang thicpchine
insulin at therapeut] ¢, doses: rSEQIDNO:11(CDRI), SEQ ID NO:12 (CDR2) and
SEQ ID NO:13 (CDR3) and that has light chain CDRs comprising the
amino acid sequences of SEQ ID NO:14 (CDR1), SEQ ID NO:15
(CDR2) and SEQ ID NO:16 (CDR3);
25 ii1) an antibody molecule that has heavy chain CDRs comprising the amino
acid sequences of SEQ ID NO:21 (CDR1), SEQ ID NO:22 (CDR2) and
SEQ ID NO:23 (CDR3) and that has light chain CDRs comprising the
amino acid sequences of SEQ ID NO:24 (CDR1), SEQ ID NO:25
(CDR2) and SEQ ID NO:26 (CDR3).
30

In another aspect, the present invention relates to an anti-IGF antibody molecule,

wherein said antibody molecule has heavy chain CDRs comprising the amino acid



I n one enbodi nent, the antibody nol ecul es of the invention do not affect
the mtogenic properties of human insulin that are nediated by its binding
to the i nwolon/osesseptor. (I n general, a mitogenic property/Ersodetisned as
the ability of a 5conpound to encourage a cell to conmence cell division,
triggering mtosis, e.g. in the case of insulin, its ability to pronote

cell growth). I n anot her enbodinent, in addition to its ability to
inhibit 1G- signali q% nediated via the 1G--1 receBtor an anti body of the
i nvention al §@N¢ﬁ@€5t SELLID N@lﬂ‘éDRﬂlhislﬁQ 1D I (ODB2 el $1HQ IRP St ed vi a

the insulinr f t n
sur plri s:JnlgI y(ﬁ %%du{ gﬁtlclh%%mlﬁﬁéoﬁ ] g\%/glrnps (%(g—e 1‘5%0%8 Fgézlﬁ
Furt her nore, N(bt@)(cm(), S%EQIIIIDQJ(Dﬁc(CBRZI)IangSEQﬂmE@c@/(@[DRBbl nding affinity

towards I GF-1 than towards | GF-2. They have high solubility 15and
stability, they are free of undesirable gl ycosyl ation or hydrolysis notifs

in the vatia : f f on.

DETAI LED E)ES?:IIIIQIQ% ?%S%St#ﬁ@pl{%%%@ﬁe{b@grm% 1 £ aﬁ? IR oa%ﬁhgd}“ﬁiegﬁtb i body
nol ecul e of Mﬂﬁrdimwidlhiltﬂj‘d)dy\lﬁﬂmledfuldi)ha'sdEaVyDCme@DRlS@émbrlalmg thaGmidp acsl t er ned
"anti-1GF anti bod T " i bod "
enconpasses ﬁ?ﬂ‘r‘&ﬂ S%?ﬁp E&#gi) Sgg)gllt]é M&ﬁgm
anti-1G- anti @9@)8 hﬁ&ﬁgtﬁ‘éhﬁﬁ@lﬁﬁs é’d’iﬂpﬁs"?@ HoahBifo Mid qu?@ﬂce@fof she @bove

ment i oned antl body nol ecul es. Anti bodi es i ncl ude, he meani ng of the
present i nveMQ@:dé (CHR),£HEQ HONQ:l i €BR2) and Mdblmdb,(cm3herl zed

nonocl onzb and bi- or nultispecific antibodies. The term "anti body" shall
enconpass conpl et e i munogl obul i ns as they are produced by | ynphocytes and

30 for exanpligaiftB&eRpect,thPpROht SRcAioNRNAE ondlanANGFRadbes sercabed by
hybri doma cell |ines, polypeptides produced by reconbi nant expression in

host cells, wHicEdin b entibedysnalesuigyhasdseyy Fhﬁllt Dis compriniagltsbamingicist

FDmr%SﬁLSPSLm R T SR N PR D, YD S B R SR pR2S v
processi ng \MQCDRSD eﬁcahamilr@t tmﬁﬂ Cﬂﬂsrvdhip@sﬁlgem zimmbtayld sﬁqlﬁbnpasr(oﬁ SR ap, the

term"anti bo%l\}/ nmol ecul e" i ncl udes R% onpl. e
15 0:24 (CDR1), SEQ ID NO:25 (CD ) and SEQ ID NO: 26 (CDR3)

In another aspect, the present invention relates to anti-IGF antibody molecules
having heavy and light chains or CDRs having amino acid sequences as depicted in
Fig. 12A-C.

20
In another aspect, the present invention relates to an anti-IGF antibody molecule,
wherein said antibody molecule binds to a nonlinear epitope within IGF-1
comprising the amino acid sequences LCGAELVDALQFVCGDR (SEQ ID
NO:41) and CCFRSCDLRRLEM (SEQ ID NO:42) of human IGF-1 (SEQ ID

25 NO:43). In a preferred embodiment, said antibody molecule makes contact with at
least 8 amino acids within the amino acid sequence LCGAELVDALQFVCGDR
(SEQ ID NO:41), and at least 10 amino acids within amino acid sequence
CCFRSCDLRRLEM (SEQ ID NO:42) of human IGF-1 (SEQ ID NO:43). In a
further preferred embodiment, such anti-IGF antibody molecule makes contact

30  with Leu (5), Cys (6), Glu (9), Leu (10), Asp (12), Ala (13), Phe (16), Val (17),
Arg (21), Cys (47), Cys (48), Phe (49), Ser (51), Cys (52), Asp (53), Leu (54), Arg
(55), Leu (57), and Glu (58) of human IGF-1 (SEQ ID NO:43), as determined by

10



i mmunogl obul i ns conprising two heavy chains and two |ight chains,
preferably. In a further aspect, the antibody nolecule is an anti-1GF

ant i body-woagmmstssshat has an antigen bindi ng regi on. Tecehtras/osssbi body
fragnents, e.g. Fab fragnents, 10di gestion can be acconplished by neans of
routi ne techni ques, e.g. using papain or pepsin. Exanples of papain

di gestion are described in WO 94/ 29348 and US 4, 342, 566. Papai n di gestion
of antibodies typically produces two identical antigen binding fragnents,
so-cal | ed FabB<-favagissiograpbscs) roipeetive methed & diseigsgén Bravaplng hstaie, and a
resi dual Fc ten: Lnt =] - ‘)2 19t a nt that
has two anti%é%gggﬁb%%$§§%%1 ééﬁgﬁgyﬁ%lé?ﬁig%%gggﬁéggg#%éigééq I'nKi ng the
antigen. Ant iabiddyqichagneBE) TamNGR s (CDOR 1 Y8R H) 8d): DY (0DReratdeSE@ID! ogy

nmet hods producing the respective coding DNA fragnents, Fab fragnments al so
contain the é\H?f%g éﬁPRébﬁ%F hes light ghpan CP%&CO&WW%&%@W@ aidrsgAuRGeLinst ant
domai n ( i N §gﬁ%@§ i agnents in
t hat the%coo(g)IEa' ?%%%ﬁgﬁ r@gs' ugg%lt the )zaé@b%%ﬁ?fé\f%%ggﬁgwt he heavy
chain CH donmain including one or nore cysteines fromthe anti body hinge
region. Fab'-SH.is the designation herein for. Fab' in which the cysteine
resi due(s) oP YR ebHSaaHboRONHF SIS ARe Biriction St gpcigy 6’&6‘?6 F(ab' )2

anti body fragpRRbsaldR bBhdIhRAJIY (heehEell RAYUGRStcRDr Rt dotn Al thERBF tfal ROMENt S
whi ch have hi nge cysteines between them Antigen-binding anti body fragnents
or anti body- birkeéurey spulasksto thaentthgidy gombmghesitee haithe wgtanddiies and | i near

a0t 00155 23uSRRGUORA: O FRBFLS, 51y B A0S FREEIRASERIAC 1 ¢ e

entirety or @Umgmhn9@mghnbhﬁggglIomﬁng: constant domain of the |ight chain,
CH1, hinge region, CH2, and dormains, e.g. a so-called "SMP" ("Snmall
Modul ar | mmunophar naceutical "), which is an anti body |i ke nol ecul e

enploying a si olo) i j - its binding. dommi ahi.ch is
T hked To of Aga (27 nenfRbCHE, GOGER, B5ibleGaRb HELAY AT B Epi b, oo
domai n CH1 (V& Q3nQR6Plipe) iSMiRessedby bie Bswipaivadtonasandorklgkarordheers, but
they do not assune.the diner- 5of-dinmers structure of traditional

anti bodi é2. AISSeCIRtiRy GoRelant i Trkeisitkavent i on are anti gen- bi ndi ng fragments
conpri sing any conbination of variable region(s) with a constant donain
region of a light chain,VHLI, CH 1, hinge region, CH2, and CH3 domains. 10
The anti body Ifi pegmpattsicorrdmgtto bpdye dnttbedyrbinds td @sh A&l pecwomavithal | or only a
portion of the.constant regjion as |lo as they exhibi.t specjfic binding to
Phe rel evant AHBEDT BnOafpG DRIRRT PRSBOR FPRARS @it Bl eKeP e type and
llength of the,Genstanto.02eeMas 208ReRIS 0.2 iV RO 2 @M, 861 Slan{pi) GHilHoRSaflihike

conpl enent fixation or antibody dependent cellular toxicity are desired,

mai nly oR0t hef8&8i0.¢d0.2,0.3,0.4,0.5,0.6,0.7, 0.8, 0.9, or 1.0 nM. Based on this property,

neutralization of IGF functional signaling is achieved.

In one aspect according to ¢), the antibody does not bind to human insulin at
concentrations that are at least 100-fold higher than the minimum concentration

25  required for binding to human IGF-1 or IGF-2.

In another aspect, the property of the anti-IGF antibody molecule defined in ¢) is
characterized by the fact that the affinity of the anti-IGF antibody molecule to IGF-
1 and IGF-2, respectively, is at least 100- fold, and even more than 1000-fold, as
30  compared to its affinity to insulin. Even though at very high doses, ¢.g. more than
100 mg/kg, weak binding may not be completely excluded, the anti-IGF antibody

molecule does not bind to insulin at therapeutic doses.

11



15phar macol ogi cal properties of the antibody protein. The anti body nol ecul e
will typically be a tetranmer consisting of two |ight chain/heavy chain
pairs, buvormw/mbse be dineric, i.e. consisting of a |i got/epbeontdzeavy
chain pair, e.g. a Fab or Fv fragnent, or it nay be a nononeric single
chain antibody (scFv). 20 The anti-1GF anti body-1ike nol ecul es may al so be
single domain anti bodies (e.g. the so-called "nanobodi es"), which harbour
an antigen-binding site in a single Ig-like domain (described e.g. in WO
03/050531, and by Revets et al., 2005). O her exanples for antibody-Ilike

nol ecul es are i . I 1. i I F; h.ni vasan and
Roeske, 2005?1,l 0%@%% g%na?lﬁgg& rlgl@%lﬁ-ﬂésr gﬂﬁﬂg %R% gﬁ%éégﬁl aeffse??{){rhe "Domai n
Ant i bodi es" (@tlfpsnic paABsticdrof hfmas insafidkhab bedhafated by s 6fndaiytto hiadi es,

corresponding tgo the varjable regions of either the heavy (VH or |ight
(VL) chains &Subnieasrient(hediced. 2 mEpE PIPsboitideEnethardhd abiiberfid ar wei ght

of approxima < b thes QL :

ant i body. 5A tscgr %%?dot?[e?%?‘gégéaf?ﬁ’gﬁ%y g%%??%lglasfoml fﬁ%ﬁ?@?lﬁ?&%ﬁf? human
VH and VL dAbls ¢wasobmeulin3td ebidtyoppgaomdidRsllarevth).so avai |l abl e for "dual
targeting”, i.e. dAbs that bind, in addition to IG--1/1G~2, to a further
target in one nolecule. dAb libraries, selection and screeni ng nethods, dAb
formats for quahoth&@RIodNGerANd abi@kioR e ft€Lbili oiﬁﬁt)@mmig%%g%%hﬁ‘edl ife are
described in 'e.t%. US 6, 696, 245, WO 04/ 058821, WO 04/003019, and WO

03/ 002609. via tha IgErercedptoram pisibayly of thgrievensionnigo das thio @bty tdkimhibefl ecul es

are wel |l .expr d in Sbacterjal east, an lian cell systens. In a
pr ef erreésem@ﬁmgﬁa}mgHlegiha??c{)\ga@%fs@gwegep ?rr@tqg?i nvention, as defined
above in i), has a variable heavy chain conprising the am no acid sequence

of SEQID NO 8 and a variable light chain conprising the am no acid
sequence of IThsrwibqiesof tiee inyentionduye e sedrigaglycdosh aguitalisgtiontpotancy er mi nus,

an additiona [ ' ' [ty ' - ed the
C-term nal elrt]od\g% S%%r%'l\slagraggg%&é%ﬁ{é[g?r%%?é’g% oraglE ﬁ%% %}H)t%kteegﬁégg%{]&r{tu ering, or
al ter nati vel ynd dindingnffihinetonairds IGTR1 saguenads IGR-2t MReyskoddigesdlutslityng, it
may represent the first amno acid of the constant |ight chain, see SEQ ID
NO 34). 15 pead erbiity theyrra fies Bberdeniratic glyeosyitionsr éngreéwgﬁ TRQHS i Bsnpr i si ng
t he am no acig. : I 31 i e light chain

conpri sing tlﬁgn%gngﬁ%ﬂg@i ds@?iﬁggrl\@éé\%&é%gglt% éIél%.ruh{?%hhas an 1 gGl constant
heavy chain region. Preferably, such antibody has an I1gX, constant |ight
chain region. Preferably, such antibody is 20 the anti body desi gnated
60814, which has a heavy chain constant region which conprises the am no

aci d sequencepf A AEEDIFENCRBETRIN GF TN INVEAFIGRONSt ant T egi on whi ch

conprises the am no acid sequence of SEQ ID NO 34. The conplete amno acid
sequenceglof the antibody designated 60814 are depicted in SEQ I D NO. 35

(heavy chali r])In %q”o oE nIg,D anNa?itl%Eosd§ lrﬂo?e@%lecorﬁhen ?n'ven?t15on, which binds to human

IGF-1 and IGF-2, is termed ““anti-IGF antibody molecule”.

The term “anti-IGF antibody molecule” encompasses human anti-IGF antibodies,
25  anti-1GF antibody fragments, anti-IGF antibody-like molecules and conjugates with
any of the above mentioned antibody molecules. Antibodies include, in the
meaning of the present invention, but are not limited to, monoclonal, chimerized
monoclonal, and bi- or multispecific antibodies. The term ,,antibody*‘ shall
encompass complete immunoglobulins as they are produced by lymphocytes and
30  for example present in blood sera, monoclonal antibodies secreted by hybridoma
cell lines, polypeptides produced by recombinant expression in host cells, which

have the binding specificity of immunoglobulins or monoclonal antibodies, and

12



I n anot her preferred enbodi ment, an anti body nol ecul e of the invention, as
defined above in ii), has a variable heavy chain conprising the amno acid
sequence wb 20ebdasNO. 18 and a vari abl e |ight chain cowprirphevg/otdses am no
acid sequence of SEQ ID NO 20 (this sequence nay contain, at its
C-termnus, an additional G@n. 30 This am no acid position may either be
considered the CGtermnal end of the variable region, according to the
Kabat numbering, or alternatively, and in line with the sequences in the
sequence | i smidiepulastwhiglyhgvehices derived Heorp isuaht imgmneglobelies, sfonpplendonst ant

light chain, .  34) . | i abl
neavy chai n' OSSR R PTG 8LknERadyradl M Ry 2 "a ©

vari abl e | i ghpedifidiyn conprising the am no acid sequence of SEQ ID NGO 20 has
an 1gGl constant heavy chain region. Preferably, such antibody has an IgX
constant light chain region. Preferably, such antibody is the antibody

desi gnated 6 : ] i Ja J Lgh conpri ses
the am nogacglgig‘?ga%{gfr’lg% %?ﬁ S%éﬁ?%yﬁ@q@lé;ﬁﬁag&%ﬁg% h@ﬂ%{?%b C h{s%t ant 10

regi on whi chimonpoglsbditslvengnising t&o ihdavgediuenaed ofo BEQ dhBinb@rafrablhe

conpl ete am no acid sequences of the antibody designated 60819 are depicted
in SEQ ID NGO 37 (heavy chain) and SEQ ID NO 38 (light chain). In another

preferred emppdirment: asRBt, MM dnbiRddy RbIdHR it BY 8L 1QP an@oddatdonred: aoyg 151 n
iii), has a variable heavy chain ‘conprising the am no aci d sequence of SEQ

| D NO 28 and aa aptagdndiynding ragin. dloabtric entgrodyifragmehts, agi Ifeb fagneenssequence of
SEQ ID 30 (thi.s sequence nt ai n t 1.ts, CG-t.erm nus, .an additional
A Tni 0ol ih SRR shed BT fals o Sl eflifi, ChaisiihaPiiell Cond
of the vari abbkgsih. GagplesdEpaph dcitbnidre dkIBéd MUWIDEI4/PaB48aIdal t er nativel y,
and in line with 20t he sequences 1 n the sequence listing, it may represent

the first anilfotadti.a0kPapte digspisarseftantibgdies yhisaHy prslacesimolidemionlz4) .

Pref erably, -antil. i V.ar lf:,{;\i ﬂ mnl sl t he am no
acid sequencgﬁ%ggTH &%ﬂ ﬁ%f%%g%&gﬁdc aﬁl%é\l/g% gr%é\‘gé\?{%’,ge% o g%%“%gén%ﬂr@g?ng t he
am no acid 2bimiequenrsendd reSiAGuI IR MKIndht Rpsianrch@isht gidtaarf(aipavy chain
region. Preferably, such antibody has .an | gX, constant |ight chain region.
Preferablly, JRemeBHhpIBaywe antigra cambitpg yitgesd g%n%tlle@pelzigsg,cr%ll@ﬁn&as a

heavy chai n ; i j i i i nce of SE
y @g&ﬁgg@ }grﬁﬁio‘aﬂ?f inGhks GRITRIES B@@%e?%%@lg% angléﬁlagbﬁ)%e ( Q

I D NGO 32 and ai n” constant region rises the“amno acid
sequence of SEQddDphituBhhg thheespanpt eddn@DNifagmaatsd sequences of the
anti body desi gnated 60833 are depicted in SEQ I D NO 39 (heavy chain) and
SEQ I D NO 40 (light chain).

Fab fragments also contain the constant domains of the light chain and the first

20  constant domain (CH;) of the heavy chain. Fab' fragments differ from Fab
fragments in that they contain additional residues at the carboxy terminus of the
heavy chain CH; domain including one or more cysteines from the antibody hinge
region. Fab'-SH is the designation herein for Fab' in which the cysteine residue(s)
of the constant domains bear a free thiol group. F(ab'), antibody fragments

25  originally were produced as pairs of Fab' fragments which have hinge cysteines

between them.

Antigen-binding antibody fragments or antibody-like molecules, including single-
chain antibodies and linear antibodies as described in Zapata et al., 1995, may

30  comprise, on a single polypeptide, the variable region(s) alone or in combination
with the entirety or a portion of the following: constant domain of the light chain,

CH1, hinge region, CH2, and CH3 domains, ¢.g. a so-called “SMIP”’ (“Small
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The cross-reactivity of the anti bodies of the invention with nouse and rat
|GF-1 allows to exam ne their endocrine effects, e.g. the effect on the
growt h howonom/gesdsdway, in these species. Cross-reacti vipCy/prdéoo/obdses r at
|GFs is particularly advant ageous because the rat is an excell ent ani nmal
nodel that is preferably used in 5drug devel opnent to study toxicol ogical
effects. The observed pharnmacodynam c effect of the antibodies on total
|GF-1 levels, likely due to renoval of the free IGF-1, which results in

f eedback regMeduladmnnmenegimaputigrlonethietors s matibedyHitgyme leeule emplyying
i d ] CF- 1 .by 10, 1 | | i . ph i
rar ker . The. SYRESR Tioey il Ao bie dokly by SR R oo RO g B e

det er mi nat i ohimt add defs@bdbeddredihs d@load 6fNS bondtaaddmainrCHT (W OdE/esamornt |
facilitates the preparation of Phase | clinical studies where, in addition
to PK anal ysic¥IPsgan Bhaichaies @y menpcis<s dupee ki thegtdginof agsumeths,gimeri n

patient s 8r e offihbOUftkryrk bt Bl BRAI nliCEaial WIRAAV BT AAHE frBhiddfr nvent i on
may al so be a vari ant of “an anti oday as defined by the amno aci d sequences
shown i n t he asegmebioding ifspmeats cdhmpsising ey combinbii@nofatasiablenbgdn@swahti bodi es

that are variants of these pol.ypeptides, whj have the featur ) to c)
ot 1 ned abovEomE gmiseEaB Ry SBeRamBHE. CElhoromees: CHRoTHEREEh oki i1 e
in the art wgbhalkg able to prepare, test and utilize functional variants of

the anti bodi es 60814, 60819 and 60833. Exanples are variant antibodies with
at |l east one position in a CDR and/or framework altered, variant antibodies

with single i no.acj d. substituti.ons j.n the franmewirk region ere there is
o tovr o 10n AR ARGREL SRR b ShlBRRA B ReUbEE e h Bt L et | v
am no substi &)Hhioﬁirbf,th@éﬁnisﬁﬁdﬂeg@ntab%ng%s&h@%&ﬂﬂﬁsﬁﬁ@% i) ®aHE es t hat
hybri di ze, under stringent conditions, with the nol ecul es presented in

t he sequence r¢lpnt pertien @bdicgFahiGbaatigen- iTAsickoiep af the tyfc wddangth D819 or
60833, functi I equi val ent, c Wan [ 14 60819 and
00833, 30 A VAo ARty TEHEIMARY' fheidhs 1Rk cRRbR . BERER orc

i nvention as astilbddyl degerpiehndcl il taxidityndrz dedied, @otlydo tesicfiyddng one or nore
am no acid residues, preferably amno _acid residues in one or nore CDRs,
and by séfeeh#gnacplogicakRopstHgs eight antihady prefeing hhs mrthpdy aaleaweswily

variants wth i ki i : f |

Gverai £ ont RO EAAREARNN Se GG SN nONG BARRI St may also | ) o
| i ght chai n, b€oRBerdd, i.t h@nviatngdl €ligle abgintbaiyngha@DRlr, ofz. § Reb vakFv abl e |i ght
and/ or CDR2 qf the variable heavy chai.n. D versifi ca&ti on can be done by
met hods knowh 3 BHRh&" B4y bedt OnqmeiGngls Fhay 2l (¥ Eihol ogy referred to
in WD 2007/ 042309. G ven the properties of individual am no acids, rational
substitutions can be perforned to obtain anti body variants that conserve

the overdf| ribkectHlGF astibedt lilrcemolecelas inbp dlso dO84lc BEIBLD antibo@d833. Ami no
acid substit "dé!gotﬂg So-ical‘lae'd’,,n'a:u(lzoqo%%ieers’ ?%vlh}/c% harbour an antigen-binding site in a single
Ig-like domain (described e.g. in WO 03/050531, and by Revets et al., 2005). Other
examples for antibody-like molecules are immunoglobulin super family antibodies
(IgSF; Srinivasan and Roeske, 2005), or CDR-containing or CDR-grafted
25  molecules or “Domain Antibodies” (dAbs). dABs are functional binding units of
antibodies, corresponding to the variable regions of either the heavy (VH) or light
(VL) chains of human antibodies. Domain Antibodies have a molecular weight of
approximately 13 kDa, or less than one-tenth the size of a full antibody. A series of
large and highly functional libraries of fully human VH and VL dAbs has been
30  developed. dABs are also available for “dual targeting”, i.c. dAbs that bind, in
addition to IGF-1/IGF-2, to a further target in one molecule. dAb libraries,

selection and screening methods, dAb formats for dual targeting and for conferring
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10substitutions”, may be made, for instance, on the basis of simlarity in
polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the
anphi pat hivo 20a00s6sss0f the respective am no acid. The skipClrap2@enss304 i S
famliar with commonly practiced am no acid substitutions, as described
e.g. in W 2007/042309, and net hods for obtaining thus nodified antibodies.
G ven the genetic code and reconbi nant and 15 synthetic DNA techni ques, DNA
nol ecul es encodi ng variant anti bodies with one or nore conservative am no

aci d exchangésteadasl sseum balf lifeary dgscsibgh ve.andS OHQ6248 pWEt P4/B5&ERLI bodi es

readi ly obtai rr [ variants have a sequence identity in
t he variablevyggﬁéﬁgﬁg%ag?qggﬂégg?g§6 % nore preferably, at |least 70 % or
80 % still nore preferably at |east 90 % and nost preferably at | east 95

% Preferred_antibodies also have a sequence simlarity in the variable
regi ons of athpelsl giibedy fagmenss andriitogly dife spodpralerses Wel sxpusin 95 o
25(" Sequence phdent)i Ty SihAvR PPLyeeRt | de sequences indicates the
percentagg OP gﬁ?nb%%%%ggiﬁﬁat érecgdgﬁtlcal bet ween t he sequences.
"Sequence simlarity” indicates the percentage of am no acids that either
are identi calln apréfbratd ¢relpodiment aicanibody aidlacalcadfithoingentibns Bbddfinedt i ons. ) 30
In a further enbodinent, the anti-I1 G- anti body nol ecule of the invention is
an "af finity2he¥undlhan arrpably heavyrhamy qomprisiigag amEw ackhieiusnes %ant i body i s
an anti-| GF af 48hd ¥ ShiduiONkR RAH LBMpRNLL 1M ARG ¢ 60814,
60819 or 6083@#1$%§¥)ﬁa5d0§é gigﬁ%rg aF?gr ??B%s %ﬁnogehgggﬁg?gegIﬁé or in
whi ch oné0or Siag) BD dénpd éhis sGpRechmage chrdein, atafsl Geeohinusharcddditgsal G.i n an

i nprovenent in.the affinity for th ntigens, 5 ¢ ared t e respective
par ent - ant | badis SR a6k ToHLIO Pl IPaE BpOAAISE TR Sl cHT 8hlitbody. mut ant s
i nvol ves phaggrighis Rligih, bb@whihH s @b Kalbat nukdeing aichide Ny &indah line $3RL) -
Briefly, several hypervariable region sites (e.g. 6-7 S|{es)‘are mutated to
generate al | thposgidices mrthe scquanstlisting. ibmey atpressohths ifirss anifieacathof thody

nmut ants thus generated.are di i,n. a nonoval ent fashion from

filanent ous ﬁﬁ%ﬁ%nzﬁﬁkg@F@éﬁngé?ﬁﬁngﬁg to the gene Il product of M3
packagedism t hi n each particle. The phage-di splayed mutants are then

screened for their bioloqgégl‘activity (e.g. binding affinity) as herein
di scl osed. APrifpiably, pmpntreody ayith the dreadblakgavaichyn semprisiag dreckmpipo geidhods as

var i abl e heady R & TuED A VR Bl bt Mok Tr oY bR 7T )

or Barbas et sejuencd fBEQ 8DiND: 16thag@hn [gGlIO&Mmstaiehdaon ckdin adgion. PBGErablackson et

al., 1995; and Hawkins et al ., 1992,‘£randon1. )
such antibody has an IgA constant light chain region. Preferably, such antibody is

20  the antibody designated 60814, which has a heavy chain constant region which
comprises the amino acid sequence of SEQ ID NO:32 and a light chain constant
region which comprises the amino acid sequence of SEQ ID NO:34. The complete
amino acid sequences of the antibody designated 60814 are depicted in
SEQ ID NO:35 (heavy chain) and SEQ ID NO:36 (light chain).

25
In another preferred embodiment, an antibody molecule of the invention, as defined
above in i1), has a variable heavy chain comprising the amino acid sequence of
SEQ ID NO:18 and a variable light chain comprising the amino acid sequence of
SEQ ID NO:20 (this sequence may contain, at its C-terminus, an additional Gln.

30 This amino acid position may either be considered the C-terminal end of the

variable region, according to the Kabat numbering, or alternatively, and in line with
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mut agenesi s of CDR and/or franmework residues). Preferred affinity matured
anti bodies will have very high affinities, e.g. |ow piconolar, for the

t arget anvpgenyocésss The present invention also rel ates tecbhremioesul es t hat
encode an anti-1 G- anti body nol ecul e of the invention. These sequences

i nclude, but are not limted to, those DNA nol ecul es encodi ng anti bodi es
60814, 60819 and 60833 as shown in the sequence listing: SEQ ID NGO 7 and
SEQ I D NO 9, respectively, encoding the 25variabl e heavy and | ight chai n,

respecti vel y thofeqagicepiadic sageace Ispae. ibnrprapresspdths Bot pmingaicid of thencodi ng

t he vari abl e _heavy . N Rk espectively, of antibody 60819; SEQ ID
NG 27 and SE&OIF%%&%@&M%%E%%%%H?r%\éé'\%g?i abl e heavy and light chain,
respectively, of antibody 60833. 30 The sequences shown in SEQ I D NO 9, SEQ

| D NO 19 and 29, encodi ng&tqhe variable |ljght chains, may, at their 3' end,
contain an ad&iEibarn aRiedy Fgth thy Mariable hgvaichyn yomprsing thesapino ipfident i on

al so rel ates § (NG a¥515] I i dize: | ecul es
set fort hgi nS%(ﬁleeﬁgge:%fﬁse%(%gﬁll\iﬂg{r?ﬁg&Eﬁggiﬁlgﬁéﬂr%{g fﬁﬁ%ﬁ’ﬁ%ﬁﬁ%ﬁ“ﬁg’%&% washi ng
condi tions, asquefd afeREQ HD\WD 20074 0 REDI9¢consfaet lcasy chainuepiei. ®refodablyul es
encode an anti hody. or functional frag t .thereof that has 5Sproperties

equi val ent oPUSLAHEIbPEY L%Scﬁnalﬁgicaﬁﬂvﬁé@gﬂal%@glf@- Brfefeég@wuclpﬁ%tmdeféﬂ

ol eoul es (Ao FRIAARIERERT) NENicRRS, § NOSE chAtOHRNE Qo] £ARY 75 Yo or

80 % (preferably at nmore preferabfy at Teast Yo and nost
pref erably atompeasts tBbardnohsoiddeqauncont SEQUENNO:I20endta light whdih comstandf t he DNA

nol ecul es _descr.i bed. herein. 10 Yet anofher cla f riants that are
wi t hin tﬁ% sCop@! ng W@H}Pﬁ%ﬂg? B IPeRf! %eqa@meﬁﬁ‘i@a ﬁ“ﬁe‘?‘gr@ﬁeemp ¢ he

pol ypeptide fLhgy, £ 99Rencti8s heldioom REIHNERJBBY 1 PLiS d\é%iHédriI?SDECt to their
sequence fromthose depicted in the sequence listing (SEQ ID NGs:7, 17 and
27, or 9, 19SEZOID Néspedtcavethrn) andtSEEhHd8E):38i(light ohaie 15degeneracy of the
genetic code, antibodies with the identical am no acid sequences of

anti bodi es 60814, 60819 or 60833, respectively. By way of exanple, in view
of expressi ngn andth&geREHORBIdinkRAB 1R aRibRYDIThd iAvaitkal ¥ldfict ebdve, the

| ast nine nucl eotides, respectively, that encode the |ast three am no acids
of the vaPi alit 8D haghatvaeiaklc Asavycehaineo neusingfbe amgnonasiEseqeors®iusage in

eukaryotic celd A hie 0expr e i i i . coli,
t hese sequen?(laas(,QS I(:I?atir}]fq:iheé %%@%g%%b!%ﬁ%% %%Qg.m%gﬁglﬁg t([:ﬂc% (:I)I?li % %‘glgg.e&%nw"#

SEQ ID NO:30 (this sequence may contain, at its C-terminus, an additional Gln.

This amino acid position may either be considered the C-terminal end of the

variable region, according to the Kabat numbering, or alternatively, and in line with

20  the sequences in the sequence listing, it may represent the first amino acid of the

constant light chain, see SEQ ID NO:34).

Preferably, an antibody with the variable heavy chain comprising the amino acid

sequence of SEQ ID NO:28 and a variable light chain comprising the amino acid
25  sequence of SEQ ID NO:30 has an IgG1 constant heavy chain region. Preferably,

such antibody has an IgA constant light chain region. Preferably, such antibody is

the antibody designated 60833, which has a heavy chain constant region which

comprises the amino acid sequence of SEQ ID NO:32 and a light chain constant

region which comprises the amino acid sequence of SEQ ID NO:34. The complete
30  amino acid sequences of the antibody designated 60833 are depicted in

SEQ ID NO:39 (heavy chain) and SEQ ID NO:40 (light chain).
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Variants of DNA nol ecul es of the invention can be constructed in several
different ways, as described in WO 2007/042309. 25 For producing the

r econbi nawd 2antdseds®F ant i body nol ecul es of the inventi opcTidPeocMNssaD| ecul es
(cDNA and/ or genom c DNA) encoding full-length light chain (in the case of
anti body 60814, a sequence conprising SEQ ID NO 9 and SEQ I D NO 33) and
heavy chain (in the case of antibody 60814, the sequence 30 conprising SEQ
ID NO7 and SEQ I D NO 31), or fragnments thereof, are inserted into

expr essi on vA&esrassserchvithaf the patibesiase dhasinsersionpaampyss apd|ratidd] t o

ant 1 body. 605080 F RE B REE PP 0EE0 L€ PR M- BT 0 55
and SEQ ID N@a‘r,lﬁzaz_’;mld t%@sj)&ld\d@ﬁdbs réee&ﬁl@y:bvhtﬁeheyl;at I@Filb(paﬂﬁa&rlgf ant i body’

60833, the sequences are t hose of SEQ ? NGO 33, and SEQ I D
NO 27 and SEefyaptagepubecpessiberat %ﬁeﬂrgﬁxcsﬂerﬂbﬁnlﬁgéhmp%ltth% iihgrefaablx¥shiadi es of

t he '”Ve”S'O%ngi&ﬁegéh#hﬁ%sﬁw&wéﬁ@lﬂgﬁmﬁﬂﬂﬁﬁe froma great variety of

expressi on systens own-in t e art, e.g. those reviewed by Kipriyanow
and Le Gall, 2004. 10In another aspect, the present invention relates to an

expression vector congai ning a DNA npl ecul e c rising t cl eoti de
sequence ancgﬁFﬁés %iﬁ%@?% dxngiplg e‘ﬂﬁyh SPH§%@§£ﬁaBr “Pi ght chain
of an ant'bO@Xd&Q&E%&hﬁmﬁﬁlQﬁﬁGE%Q@QFQbQ%ﬁmJE&E&@ﬁﬁQHMmk%HﬁhmﬁﬂleXpreSS|0n
vector of containing a DNA nol ecul e conprising the nucl eotide sequence of

SEQ ID NO 7 alnrdngir thgE@Wib hangne pﬂthwwsmlgnglgl nhesaged sserquemekl (J1-18FQ | D

N o ey BRI g b m L RS R bR ek T R AR Lt R Rk a1

conprises a @Mumaf)@@asl @hﬁﬁ%ﬂaw@gettehﬁngt@cnﬁéﬁmos%ﬁw r6RBbMh e QTint he
constant light chain, respectively, linked to the DNA nol ecul e encodlng t he

variabl e heaviugcdeyclopmear. drcilithes Q@rnrw@lqnﬂg‘mha@ﬂaﬁlmwak Hadisswheis) . 20
Expr essi on Vgﬁ{n}q&? dEﬁ'a&{glﬁmB'tﬂé Qﬁmc&ﬁ&’a&ﬂ Jeb'gﬁge of P e 1 KR ggr i ved

epi sones, e ‘ex eSS|on vec expressi on control
sequences ar gasalteatebnitordie Conpatlble with the host cell. The antibody

| i ght chaln gene and the anti body heavy chain gene can be inserted into
separate Wectors. In certaln 25enbodi nents, both DNA sequences are inserted

into the SamTh% ?é}ﬁ' cﬁ%QfegulQB?MFerlh@eﬁ 10%{/;?;%51%'15% R £vdrfRSEF dohat encode a

functional ly conp ete const ant (constant |ight)
i munogl obul iantilsetyws mieﬁned/\byc the approoprid stq@enes shovet inothe sa:quesceethmgeer ed so

t hat any VH ari gbl e heav or. VL (vari bI i ght) se nce can be easily
i nserted and éﬁbr SE¥ gt %b ‘ﬁdmagﬂsgitﬁ 1% gHEWRBOthe ant i bodi es
with the varigRhenial oRsh ﬁﬁveﬁ@@%ﬁur@@%ltg cFUGRASE e Lausgiant chain s

usual l'y kappa or |anbda for the antib chain, for the anti body
20 available technologies, the person skllled n the art will be able to prepare, test and

utilize functional variants of the antibodies 60814, 60819 and 60833. Examples are
variant antibodies with at least one position in a CDR and/or framework altered,
variant antibodies with single amino acid substitutions in the framework region
where there is a deviation from the germline sequence, antibodies with

25  conservative amino substitutions, antibodies that are encoded by DNA molecules
that hybridize, under stringent conditions, with the DNA molecules presented in the
sequence listing encoding antibody variable chains of 60814, 60819 or 60833,
functionally equivalent codon-optimized variants of 60814, 60819 and 60833.

30 A variant may also be obtained by using an antibody of the invention as starting
point for optimization and diversifying one or more amino acid residues, preferably

amino acid residues in one or more CDRs, and by screening the resulting collection
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heavy chain, it can be, without limtation, any 1gGisotype (1gE@, 1gQ&,
|l g&3, 1g&A) or other immunogl obulins, including allelic variants. The
reconbi nawb 201066581 on vector may al so encode a signal peptard@otobedbs
facilitates 5 secretion of the antibody chain froma host cell. The DNA
encodi ng the anti body chain may be cloned into the vector such that the
signal peptide is linked in-frane to the amno termnus of the mature
anti body chain DNA. The signal peptide nmay be an i nmmunogl obulin signal
pepti de or aohattéodyygouys e periaes Pibimarevsa iprnsHegl Bisticularlyppistesied. is

Al ternativel y, enc.adi_n: nt | hai al ready
contain a siéﬁg%gggb?Péiggg§ﬁ@§§§£&ﬁ%a§@d%¥$%%“¥g t éﬂ§%§Y%31§31 éin DNA
sequences, t ldRaih SCORDIioN @i vaeiPlcesiyothaue CIIR B oLhE Kridteg Ulktaptor SEIRENCES
i ncludi ng pronoters,. enhancers, termnination and pol yadenyl ati on,  signals and
ot her expr es§f 81§ ‘CHAPIE braw dih dvarsieatiopmap &F doneby Biistle kKapwhinghet he

anti body ghai,nse | "\h@ shQsiicdCht M te%ﬁﬁtﬁpéﬁ%fér?{dl @;n?%%o%@é%@?es

(exenplified for~expression in nmanmal ran ce are pronoters and/ or
enhancers derived from CW (such as the CW Sim an Virus 40 (5V40)
pronot er/ enhancer ), adenovirus, .(e. g., the adenovirus major |ate pronoter
(AIM.P)), pol zs%%.%opgmeé 96 iR oo FEPE by o &7 Ve 20

i munogl obul X&f@ﬁl‘i’edﬁ@%’b&ir%rﬁfﬂéﬁ? K Briafe AP BSerl O theRALMAARINE@LI QR cRIrgnal s
are BGH pol yA, 5V40 late or early polyA;, alternatively, 3 UIRs of

i mmunogl obul iohanféreds 688 4, 6081 oreb(isé dAnTveadidahwhiutians, 1.ex roasgivaiivevect or s
may al so.garr equences that regul.ate 25replication qf .the vector in host
cor 1 o (o165 spPBtieESS Fi dbinadsy Rl i s Rodhe bdh o milpie® g REL” oot of o
aci d nol ecul @pargpGodibilgy! MeirdiRdYiits Ridiophilicty, ant/b1A88 afbhhathc Rlkion

t hereof and/or the light chain or an antigen-binding portion thereof of an
anti - | GF ant ithroggpectyrianvetasids The MpHed person is dypilpnaithspeEifings pEsicae

| ntroduced | g@%’&%& F&%{ilu%ioP§ 2 deéa%&%%% 8 20%7%425'(%99 n&d m%Hﬁ%gﬁf&t I c
cells, e.qg. manmal i an cel’s, accordi'ng to transfectron nmethods wel |
known in t he obtaining thuk uebidifed dnpibsdise-Gieeh tt gandticandé end fc0dmbinant and

pol ycati on- nmedi at ed transfectiaon rotopl ast fusiaon, m.crQinjections,

cal ci um phossHEPIPNA terhmquesrDN4y lgekeﬁﬁs%?%pfi@ﬁ variagtagHBedes Wirh ong

vectors. or more conservative amino acid exchanges can be routinely designed and the

respective antibodies readily obtained.

Preferred antibody variants have a sequence identity in the variable regions of at
20  least 60 %, more preferably, at least 70 % or 80 %, still more preferably at least

90 % and most preferably at least 95 %. Preferred antibodies also have a sequence

similarity in the variable regions of at least 80 %, more preferably 90 % and most

preferably 95 %.

25  ("Sequence identity" between two polypeptide sequences indicates the percentage
of amino acids that are identical between the sequences. "Sequence similarity”
indicates the percentage of amino acids that either are identical or that represent

conservative amino acid substitutions.)

30  Ina further embodiment, the anti-IGF antibody molecule of the invention is an

“affinity matured” antibody.
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Preferably, the DNA nol ecul es encoding the heavy chain and the |ight chain
are 5present on two vectors which are co-transfected into the host cell,

pr ef er ablwoaormessski an cell. In a further aspect, the presarpbodonyedaii on
relates to a host cell carrying one or nore expression vectors as descri bed
before, preferably a manmalian cell. 10 Manmmalian cell |ines avail able as

hosts for expression are well known in the art and include, inter alia,
Chi nese hanster ovary C}g% cells, NSO SP2/0 cells, HeLa cells, baby
hamst er ki dné\yn "@EkKY Baiur aﬁ@ﬂﬁﬁyanmb@dvey ag enti4GF @nshodyrderned §arcd noma

cells (e. F‘%Pan?l(ﬁngnt%o% 08%%,&0%??01(: 8&33 % at lllarg Onc or more

15der|vat|ve??progen|es ot ran cells,

i ncl udi ng butalt&rations iffiohedr tn@ré”IODR@ or iA @Richloat or ﬂEfEkﬁbfn]@ﬁﬂd aDRiemivecel | s
| i nes, or other eukaryotic cells, including but not |linted to yeast,
i nsect and plbasi reekcd whigh rﬁ?l&t@dwatlmeroa@m?%t 18 thepfHaity forths 41268y be used.

The anti-kGg ?h@@%tb@qé Spa?énttah't‘??dd?véﬁé b%e%écf‘clegm%g n@YrifH! turing

t he host ceIIs a perl tinme clent to Oexpre55|on of
t he anti body suai zmtlbbd!y nmtantsanbmises ekt disphgBawkins at 4lu rlQBé;rands[pmnan t he

present inventio to a nmethod for pr.oduci an_antibody nol ecul e as
descri bed, cghﬂrﬂé’f)ﬁggﬁeﬁwﬁwﬁ o RS SRS A £ ClT ISGH FF BHEIS, mor e
vectors as deg géﬂeﬁﬁg all ‘foHislHlé/ ahidd%ubfiRuii@itar 68 sit®Nthe KEBYEY BN us
25purifying the antibody. In another enbodi nent, the present invention

rel ates to ageetrifod afeatispaysdue i nﬁgmanalamttfaﬁmdyfram fﬂememtpbfephagb powicles

2 Gesor 1 Bed s Bhpogr ezt R e a0 bt e R R el Ren: | e -

et hod f ur t h@hagOdiBlhFeRISMi@HIQ ey thBl sa@BsheR W thyit BbIddicul aetivilyqdys. biddingnt i body
nol ecul es arejpreferably recovered fromthe culture nediumas a secreted

pol ypept i de @6ffimity) enherpia dissdasoér ed from host cell lysates if for exanple
expressed without a secretory signal. It is necessary to purify the
anti body nol ecul es using standard protein purification nmethods used for

reconbi nant pifeihiey Attasadamidotics @Aaly a¥odiegirtduded ba mv@lyodshadesuilbsd,doit i al | y
honngenous preparations of the ant bodé’are obt ai ned., By way _ of exanple

st at e- of 19 he S3#Pls Y Megktet 8l 99%elpHENY masralion by vagrhlahenviighemd Vaht i - | GF
antibody ol gyl gife ﬁé}ﬁ chﬁﬁ??&B 8Bmain shuffling), or Barbas ct al., 1994; Shier et al.,

1995; Yelton et al., 1995; Jackson et al., 1995; and Hawkins et al., 1992, (random
mutagenesis of CDR and/or framework residues). Preferred affinity matured
antibodies will have very high affinities, ¢.g. low picomolar, for the target antigen.
20
The present invention also relates to DNA molecules that encode an anti-IGF
antibody molecule of the invention. These sequences include, but are not limited to,
those DNA molecules encoding antibodies 60814, 60819 and 60833 as shown in
the sequence listing: SEQ ID NO:7 and SEQ ID NO:9, respectively, encoding the
25  variable heavy and light chain, respectively, of antibody 60814; SEQ ID NO:17
and SEQ ID NO:19, encoding the variable heavy and light chain, respectively, of
antibody 60819; SEQ ID NO:27 and SEQ ID NO:29, encoding the variable heavy
and light chain, respectively, of antibody 60833.

30  The sequences shown in SEQ ID NO:9, SEQ ID NO:19 and 29, encoding the

variable light chains, may, at their 3’ end, contain an additional codon for Gin.
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include, as a first step, renoval of cells and/or particulate cell debris
fromthe culture nediumor |ysate. The antibody is then purified from
cont am nand 280l0sb868 pr ot ei ns, pol ypeptides and nucl ei ¢ ciradPo00b06688xanpl e,
by fractionation on i munoaffinity or ion-exchange colums, ethanol
precipitation, reverse phase 10 HPLC, Sephadex chronmat ography,

chromat ography on silica or on a cation exchange resin. As a final step in
the process for obtaining an anti-|G= antibody nolecul e preparation, the
purified ant iAseerdingdy. deaipresanhinvigation aléﬂdreleéesgo nuglsisticid m@@culas thgescri | bed
bet ow for LNBSBRENL L RRRA GRILERS sedBry T ARG AIREE| ORD u gt PRt -

ant i body mol ed [ |nven I"on nay seque ce of

st at e-of -t he sarntgermyrblﬁdlﬁ@and)waslﬁﬁgeaﬁld@tm;as&ieﬁgecafnfwm 200700200 tvagiaphy
(reconbi nant Proteln A), low pHviral jnactivatjion, depth filtratjon,

cation excharfteh Ristasaelgrisp ﬁg@odaﬁp sntikadyies fenctions|fragmsgt therepf that has
nanofiltrati gpocpeﬁ% g{?vﬁl@nf%r sﬁ?érgdr%hﬁttlﬂ gl@m %lagi@@rﬁ%gborgfe%%g?) 20 In

a further as present fnvention relates to an anti y nol ecul e as
descri bed abaodedubss (from dnnmRBIN pérspeective)lane thobaththierveas fpestt’s % e SQP/esent

i nvention rel at 0 harnaceuti c Sitl1o cont ai

active ingredP8 abtl&ﬁtalﬁﬁ%t% @iﬂ%{ﬁtpr%%r&@%%@é&ﬁoe@ aﬂﬁém afﬂ?%;n@whféﬁst

anti body, of gthe) AdWNAHEY SNse J&c@@déﬂﬁ%ﬁwiﬂ@oﬁé‘é’ﬂ‘ RPYNA AR 1@ldsdb&rivaat i body
nol ecul e is included into pharnaceutlca conpositions appropriate to
facilitate adimiemi.stration to animals or 30 humans. Typical fornul ations of
t he antli GF anti body nol ecul e can be prepared by m xing the anti-IGF

anti body | ecul e with physiologically acceptable carriers, excipients or

stabi lizers, YddahdiBerfis§0PDNA Oftinkd th@ChrOtvit@in@E WesHR o@&headvé@foﬁuﬁ@tl ons or
aqueous sol utions or agueous or non- aqueous suspensi ons. Carriers,

exci pi ents, wedrfinashwithrelencags tithepalypapsidadiey srredcalhess ONid seejeaiesnd
concentratio rag Sml QYI%g%ecT Ehedr '3@ W& RO RS SR ’?h%c gql?eh ® H&ﬁ%h ate,
citrate, acetale an anor S

I'C Or organi c acl ds elrr

ant|OX|dants(SEQHHdN©g7aEEﬁkaEoﬁ9JH>aﬂdeﬁxmﬁﬁayphum3mo@§dﬁeﬁmﬁélves such
as oct adecyl di net hyl benzyl ammoni um chl ori de; hexamet honi um chl ori de;
benzal koh? umdeEinsFicy et tlﬁé@?@f%%ﬁ*ﬁmﬂt@ﬁw P8 theidentifal aginoyacidpseapsiesy |

al cohol; ~ al kylr, ﬁf}o@lﬁé‘%%@ﬁ?ﬁ&‘%@é@?@oﬁ&%@'re H@&fyﬂ; %&%P%& éﬁ@tlﬁ%{w%f as

resorC|noI cycl ohexanol ; "3-pent anol esol , prot suc
serunlalbunlmxm@emmgmnﬂmdms6Q&Mh6@$bbmkmﬁ§3nhgquphpbemsﬂmnmnmnm such as 10

pol yvi nyl pyrrolidope or po | ene 0 ., _am.no.aci ds sy
Eyaine ! B uraHeREIe 2SR e Rl Sodedht Bt b B0 O HE vagatie itk
nmonosacchari dgsins, disee a&agﬂea% ma®lhl @ASRESHRTH d@&irRiticRelly 3Pk qsh@ersir@l&ﬁ) and
ot her carbohydrates including glucose, nmannose, sucrose, trehal ose,

dextrins20r cuxessathe antétimalicatin fgcalgense seuehces saEDT fhanged)ter maick dhot/s such
as, mannit ol o sorbitol; salt-formng 15counter-ions such as sodium netal
conpl exes (eF&f?r%ﬁg%rotein conpl exes); and/or ionic or non-ionic
surfactants such as TWEENTm ( pol ysorbates), PLURONI CSTM or fatty acid
esters, fattxfa0|d et hers or sugar esters. Al so orggnic sol vents can be

cont ai ned i n Maents ef DOVY yofesufasoAthicoRvantion cas be copsiastcdin syeist BBEREL. The
?ﬁﬁl?:gﬂts ”@%wﬁh%%eﬁﬁ%gdﬂlﬁﬁﬁ?@@ﬁ@ﬂ%@bfy'”9 or absorption-nodi fying
25
For producing the recombinant anti-IGF antibody molecules of the invention, the
DNA molecules (cDNA and/or genomic DNA) encoding full-length light chain (in
the case of antibody 60814, a sequence comprising SEQ ID NO:9 and
SEQ ID NO:33) and heavy chain (in the case of antibody 60814, the sequence
30  comprising SEQ ID NO:7 and SEQ ID NO:31), or fragments thereof, are inserted

into expression vectors such that the sequences are operatively linked to

transcriptional and/or translational control sequences. In the case of antibody

20



20 The anti-IGF anti body nol ecul es nmay al so be dried (freeze-dried,
spray-dried, spray-freeze dried, dried by near or supercritical gases,

vacuum drivedpioaictsedri ed), precipitated or crystallized ecTarbe@ppsdsin

m crocapsul es that are prepared, for exanple, by coacervation techni ques or
by interfacial polymnerization using, for 25exanple, hydroxynethylcellul ose
or gelatin and pol y-(nethyl net hacyl ate), respectively, in colloidal drug
delivery systens (for exanple, |iposones, album n m crospheres

m cr oerul si 09881 haliroscauencreireshasa@f RERUERN O] Land SEQ 1 déndsiiAED or
precipitated\gt. i LR t ier I rf f Ok l e by pcnt
t echnol ogy (6@%€Z?ﬂggggiéﬁﬂﬁfg¥g%@%%#ﬁﬁ%?ﬂg ﬁé%cgggﬁ%¥iég§3gﬁgg20disclosed
i N Rem ngt on se@R0&es ardNibsy @ff $BQ 1IDMO RO rafw SEQ IMNSIC:3B, hed 8EEAID NO:21n Vi vo
adm ni stration nust be sterile;. sterilization may be acconplished be
convent i onal &SRR GUNE:3lerggpedsiyeli | tration through sterile filtration
menbranesg 51t may be useful to increase the concentration of the anti-IG-
anti body to cone to a so-called high concentration liquid fornulation
(HCLF); vari ¢dosmaayfactiong éremabedisuchthéiGhviestidrg vie dhdénl aesamdyechoodhe
anti -1 G- antibody nol ecul e al.so be contained in a sustajned-rel ease
10pr epar at | offOTSH IR BYA5Y 4t POFSSPRSY RS Y6 KAOVR ShiheeBt 74 BFSA | qui d

matrices of hRGERRMOPKErRndWdh@PRIdalIC2¢ yer s, and may be in the form of
shaped articles, e.g., fi'lms, sticks or mcrocapsules and nay be applied

via an application device. Exanples of sustained-release matrices include

| yesters, hydraogels (f Le, poly(2-hydroxyethyl - methacryl at

rcy ose. Met dY ARy Ragebthe BB krpRot M K ARG b oo et ts

3,773,919), oWACTRIuSe &fmpsisihgithd Kifledtdetbeqitshed eioditl-the Gark Sy
y

non- degr adabl e et hyl ene-vi nyl acetate, degradable |actic acid-q&w
a

) ] ) ] colic acid
copol yner s s@Gb#nagd/phthevapras kbR f(Enmnabedibneleaile p dpsabedatoygposed of

| actic acid- i.C [ - I 0| | -

ol y- 01 3 ny i gap b B SBRSUEREs & sp RNl 4 BRPEBIGH Boonflfine,
acetate and llachucteotidé sequbiy@a ISEQUD NCMahl/er SEQEBSNOH, orvbraptidiggthcor over
100 days, certain hydrogels rel ease groteins for shorter tine periods. \Wen

encapsul &P ed SeiEPEodfi FEQ P 7 ispd PR ERJB NP 8T FORRIN GBS Sty
donat e o S48 NP2 GRUID 29 BBRANA, QLMD LA, 1ol
Rat i onal st r atldigbeslyoamprises a DNA molecule encoding the constant heavy chain and/or
the constant light chain, respectively, linked to the DNA molecule encoding the
variable heavy chain and/or the variable light chain, respectively.
20
Expression vectors include plasmids, retroviruses, cosmids, EBV derived
episomes, and the like. The expression vector and expression control sequences are
selected to be compatible with the host cell. The antibody light chain gene and the
antibody heavy chain gene can be inserted into separate vectors. In certain
25  embodiments, both DNA sequences are inserted into the same expression vector.
Convenient vectors are those that encode a functionally complete human CH
(constant heavy) or CL (constant light) immunoglobulin sequence, with appropriate
restriction sites engineered so that any VH (variable heavy) or VL (variable light)
sequence can be easily inserted and expressed, as described above. In the case of

30  the antibodies with the variable regions of 60814, 60819 and 60833, the constant
chain is usually kappa or lambda for the antibody light chain, for the antibody
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25 be devised for stabilization depending on the nechani sminvol ved. For
exanple, if the aggregati on mechanismis discovered to be internol ecul ar
S-S bond Wworonidsessst hr ough t hi o-di sul fi de interchange, stahirhiodatison may be
achi eved by nodi fying sul fhydryl residues, |yophilization (e.g. as
described in WD 89/011297) from acidic solutions, controlling noisture
content, using appropriate additives, and devel opi ng 30specific polyner

mat ri x conp03|t|ons Forrmul ati ons that may al so be used for the anti-IGF
anti body ol &gayechgin, ttwenbﬁ,mmhquéhnnﬁa@om@@wg%wtm (ls$i 17 19@d,1268. and US

6, 991, 790. T?%Grjr‘y)s% e uﬁ Léﬁ‘fn‘é‘ ﬁ‘lcﬁl%%g a?leh@%’ﬁ&% ated also in other

application spers nsi ons or |iposones, tablets,
capsul es, powders, sprays transdernal or |ntradernal patches or creans
with or without perneation enhancing devices, wafers, nasal, buccal or

pul monary f orlRGregontyant 6’?131“?15&3?“6@0&91? BHY e Byoderignl paptids tha f69111tate§f ter

gene therapy g r@t¥onb(ﬁqgé Mib\é'd? S dn ?&oﬁﬁ@h&s@ lL$-THE R e‘ﬁ@(t)dm%ﬁ% A0bd

nol ecul e may a erivat a chenical group su as po yethylene
gl ycol (PEG»chanmﬁwﬁwhmmmdemhyhegﬂmumndnﬂmameamhanywﬁdeslgmnmp}ﬁihmse

groups may be yseful to inprave the biolo eristics of the

anti body, 6. 4 TagNg isFmintl o Hicymi s 4rlipy i B Yok el np et nai ng.
15The prefer %QQnr%ﬁﬁm%loﬁiﬁlm élgt?atl E@;Shde%r%e}fe?é?&@%ﬁis’ pePiidd fbMSI RA-Or i nj ection
(i ntraveneous, intranuscul ar, cut aneous raperitoneal, intradernal),

but ot her rmdl@gluobglablpim patdin nAlmmﬂthals' the DNAakatdnongncod mggbieantiody

i ntranasal,, ccal ral icable. 20 In a preferred

enbodi e b, PH@nﬁﬁgfﬁﬁg gg@%PaéEWﬁggwgggﬁ(ﬁ?n?%e i nvention contains the
anti-|GF-antibody, e.g. antibody 60814, 60819 or 60833, in a concentration

of 10 nmg/m and further conprises 25 mMM Na citrate pH 6, 115 nmM NaCl, 0.02
% Tween0 ( pollyadditien to thopntilmgly chaia AN Asequonersd hesaeombipent skaresiiRieut i cal

c ﬁ[TFOIS'G}:' on. ?%ctéﬁ%ah%@élﬁdt{?& éegue%gﬁag@g?l%gﬁg&&%&s g%r@gb&'s‘ ERhAMRSankine

iI'n"a concentration

of 10 ng/ i pal}ddényllattf(bﬁrmgh@mhd%&&r 2eprodvidi @tmrdl glembkid pHdt GontdB 11 g/ L
manni t ol 9 70 g/ L. sucrose, and 0.02 % TweenQ. (pol ysorbate 20). 30 For
i ntravenddis iCRPIGEIUHO! theantiiody chaiasin hest EF P ESIPISACTOIOPRET SHIPERTSon may

be. i Ut d w(Lluog PR RHALOBLGBH 1SR o8I ardtbBoRs St GOBHILEN or de
or Gb solutlon ng)@h ?ngceugfcaw'a SSF fon may be f reezeagkﬁed and
reconstitut edemwetdrfrwat@lef(mcmaSjthﬂ:Cl\/H\hS(rMEh)mef%r(SVé@)e For the prevention
or treatnent of di e, opri at e of antibody will depend on
The type of draEsisBSianiss) PuRvEE (Fio CeO0rPtusHaL A BOMSFER he df sease.

(AdMLP)), polyoma and strong mammalian promoters such as native

20  immunoglobulin and actin promoters. Examples for polyadenylation signals are
BGH polyA, SV40 late or early polyA; alternatively, 3"UTRs of immunoglobulin

genes etc. can be used.

The recombinant expression vectors may also carry sequences that regulate

25  replication of the vector in host cells (e. g. origins of replication) and selectable
marker genes. Nucleic acid molecules encoding the heavy chain or an
antigen-binding portion thereof and/or the light chain or an antigen-binding portion
thereof of an anti-IGF antibody, and vectors comprising these DNA molecules can
be introduced into host cells, e.g. bacterial cells or higher eukaryotic cells, ¢.g.

30  mammalian cells, according to transfection methods well known in the art,

including liposome-mediated transfection, polycation-mediated transfection,
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10 whether the antibody is adm nistered for preventive or therapeutic

pur poses, previous therapy, the patient's clinical history and response to
t he anti bwdwpioasessshe di scretion of the attendi ng physi ecampr2000@6a01 i body
is suitably adm nistered to the patient at one tine or over a series of
treatnments. 15Depending on the type and severity of the di sease, about 1
jig/lkg to 20 ng/kg (e.g. 0.1 - 15 ng/kg) of antibody is an initial

candi dat e dosage for adm nistration to the patient, whether, for exanple,

by one or noPEoteplag fatien. aueiomestions. hum phosphaisanedipitabias. dledtvspmhone. g,

i nfusion over, | treatnent schedul e usually involves
adnlnlstratloﬁ%%%&%ﬂd‘Wnﬁxghgs once every week to once every three weeks 20
wi th doses ranging fromabout 0.1 jig/kg to ca 20 ny/ kg or nore, depending
on the factors nmentioned above. For exanpl e, weekl y dose could be 5, 10,

or 15 ng/ kg. mférgbbfsﬁled?wﬁn%le@%%%g)dmg t@alsqam C%@mﬁ%@édlgbycf@aﬁ%nu onal
techni queg @ %@%ﬂ%ém vectors \;I/_Hl%h'é&m RRRRCLAh o SRR CLL Y5 \sf’sary " of the

anti body to nlnlstere the 25m ni num anount neceé 0 prevent,
anel i orate, umnhnd&mxaﬂdlsease or disorder. The anti-1G- anti body nol ecul e
of the invention and pharnmaceutical conpositions containing it are useful
for the treatnment of hyperproliferative disorders. 30In certain

embodi nent s, 1 Q%M%éﬁéepltﬂef&é@ht M ctiohQE AR th § HARNESET carry FRNRI0? ndre
classified in two ways: by the type of tissue in which the cancer

ori gi nat es (lkpessioyvestlrs aygesyribavcbaigre pprctesat)y & intasmajrantckB. | ocati on in the
body, wh ge the cancer first devel oped. The nbst comon sites in which
cancer el ops include the skin, lung, breast, prostate, colon and rectum

cervix and UGS alidh TN R0 kail6f a@,mlbstb@&yex@fdsﬁ&wh@smf kdd¥h intKERki on are
useful in the treatnent of a variety of cancers, including but not limted

to the fol | oandinclude) mEralip.dthiness hamsicr evarh (QHOXapkys NSO, SER Kheels, bone

rel at ed canc f o) 0 Obrain
rel at ed canc?re%&gg %ﬁb;ﬁﬁﬁrﬁﬁe&lﬁﬁé? (LBhr@ ceﬁlk'gﬂ&fk%%ﬂgl g?é@n@@mﬁ%ﬂ%m
chi I dhood cercedk@lonarcels (¢. @ HPnER amhildbeetls)c#TRbslRloralsd r ocyt oma/ mal i gnant

gliomg, chlldhood ependynopna chlldhood medul | obl ast oma, chil dhood
supr at ent or | éﬂ?ﬂjﬁaﬁwﬁf&)m@mﬁ%ﬁ HRc6R 691 hhpe. Other mammalign gellsriacluding Pyhood

vi sual pat hway: ghdeMaihal a4 ﬁlQﬁH?eyaa'ﬁg rQddaeEe1kamnhl | dhaRd eﬁl{a"i’ﬂl&wt unmours;

cells, including but not limited to yeast, insect and plant cells, or prokaryotic cells
such as bacteria may be used. The anti-IGF antibody molecules of the invention are
produced by culturing the host cells for a period of time sufficient to allow for

20  expression of the antibody molecule in the host cells.

Thus, in a further aspect, the present invention relates to a method for producing an
antibody molecule as described, comprising transfecting a mammalian host cell
with one or more vectors as described, cultivating the host cell and recovering and
25  purifying the antibody. In another embodiment, the present invention relates to a
method for producing an antibody as described above, comprising obtaining a
mammalian host cell comprising one or more vectors as described, and cultivating
the host cell. In another embodiment, the method further comprises recovering and
purifying the antibody.
30
Antibody molecules are preferably recovered from the culture medium as a

secreted polypeptide or it can be recovered from host cell lysates if for example
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breast cancer; digestive/gastrointestinal related cancer such as anal
cancer, extrahepatic bile duct cancer, gastrointestinal carcinoid tunour,
gast r oi ntwetnalssssgr oma t umour (A ST), chol angi ocar ci noreT/EPR@OBGSSANCET
esophageal cancer, 20 gall bl adder cancer, adult primary |iver cancer
(hepat ocel I ul ar carci noma, hepat obl astoma) chil dhood |iver cancer,
pancreatic cancer, rectal cancer, small intestine cancer and stonach
(gastric) cancer; endocrine related cancer such as adrenocorti cal

car ci noma, g&sPresicAtMathonhabeceiryistasial It ig reeassary & purify éhq andidedy nona
(endocri ne pANGLEAS) i DALAUMNSL S RERNGES nBRORS (ATREN, B i L Ui tary
tumour and thyroid cancer; eQ@ relfat edcancer such as I htraocul ar

mel anoma, angrdteihb Babhes telproteigseinialvoalr theeyupstastlilydd noapaars psepafatidss bl adder
cancer, kidney (renal cell) cancer, penile cancer, prostate, cancer,
transiti onal o¢&iclantigpdy arpaptpingdgRy way of example, sigteofthecashipeticationt i cul ar

cancer, uset fad, L3046 1701%\“ fHfin ﬁhB%HHHGﬁ%tiB&ﬂF@o%Q&lgiokﬁl%‘lﬁ@en‘ﬁioﬂ”ey
t unours; germcell re ated cancer such as cHil'dhood extractani al germ
cell tunour, isttdeagonfichktepacmoedldf ctlinamdrar partaulaancaledabris éloim thamour and

testicul ar canger; necol ogi.¢ cancer such as.ceryvical cancer, donetri al
cancer, gest &t (ik gpediiy %Bﬁ%}gy FrIbptpnpen wﬁqﬁafmﬁmtﬁ@maai SO&@ﬁi‘:er,_
ovarian ger myafbihs [holReptidQ\uaH :naaeic%d@,%k BR@Rble AR Bt ibAdtidnFoUr . uterine

sarcoma, vaginal cancer and vulvar cancer; head and neck rel ated cancer
such as hypophaupoeféaity oneoexchinge gnlyouls, ghared precipitptiemdewrsd pheswi t y

cancer, ta ti ¢ sguanmous neck cancer wth 10occylt primar

asophar Mool Caneartes PHRRET SR ear CORmASE N PSP oD Aaddhd nasal
cavity cancelkxciagakdii Alsd feANGep irtihe phrlessvidr ¥bt@inapthnCARCIIE antibody
hemat ol ogi ¢/ bl cod rel ated cancer such as | eukenmi as, such as adult acute

| ynphobl ast i éndlequkeprcparatédr), thnpedicd entieodymplsef axyite drisdkesi a, adult acute
nyel oid | eukem a::. Ghil id | ] chroni c 151 ynphocytic

| eukem a, ch?ﬁ%@QE%QéFg%%%@ﬁ@%ﬁéﬁwgﬁﬁgﬁgﬁﬁkﬁﬁﬁﬁgb%EF1 | eukem a; and

| ynphomas, such as AIDS-rel ated | ynphoma, cutaneous T-cell |ynphoma, adult
Hodgki n' s _| ynphoma, . chi | dhgod hbgﬁyinfs | ymphopma,  Hodgkin's | ynphoma duri ng
pregnancy? mie8es enpetgsnt g andd (it angSadygalpenis of the inpedies mahid dhood

non- Hodgki n’ %uhﬁgcpt?? HRequence of state-of-the art purifications steps comprising affinity
chromatography (recombinant Protein A), low pH viral inactivation, depth
filtration, cation exchange chromatography, anion exchange chromatography,
nanofiltration, and 30 kD ultra/diafiltration (Shukla et al., 2007).
20
In a further aspect, the present invention relates to an antibody molecule as

described above for use in medicine.

In a further aspect, the present invention relates to a pharmaceutical composition
25  containing, as the active ingredient, an anti-IGF antibody molecule, preferably a

full antibody, of the invention.

To be used in therapy, the anti-IGF antibody molecule is included into

pharmaceutical compositions appropriate to facilitate administration to animals or
30  humans. Typical formulations of the anti-IGF antibody molecule can be prepared

by mixing the anti-IGF antibody molecule with physiologically acceptable carriers,

excipients or stabilizers, in the form of lyophilized or otherwise dried formulations
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20non- Hodgki n" s | ynphoma during pregnancy, primary central nervous system
| ynphoma, Sezary syndrone, cutaneous T-cell |ynphoma and Wal denstrom s
macr ogl obwbi2oenisese8nd ot her hemat ol ogi ¢/ bl ood rel at ed caotaP20090b688.5
chronic nyeloproliferative disorders, nultiple nyel oma/plasma cel

neopl asm nyel odyspl asti c syndronmes and

25nyel odyspl astic/ myel oproliferative di seases; mnuscul oskel etalrel ated
cancer such as Ewing's fam |y of tumours, osteosarcoma, mnalignant fibrous
hi sti ocyt oma %6RquseRESOlEHITIS P 8Lk A hHDS AR CHRCIS A Carsient cxaHens

sarconmm, chil 1. ri [ COMA: io

sar comas andn%@%%%%§f%§%%?§§%%g§?%§§§?éﬁg‘g?%%f@Qﬁg@%“%%%ﬁ“g%ﬁgﬁﬁ§H brain
tunmour, chi |l dihepéhchrdaibaffetismBteins cRbNplsdsphatgll ditgar®, acearcadndldilasr aaeimeyt ona,
cerebral astrocytona/nalianant glionah ependnoma, medul | obl ast onma,

supr at ent or i &F ofgigiacids end Eisicely: GaEPHAR UFHiding 2s¢p@disacibathway and

hypot hal agi ¢ .olli0hRc ARG IS Es Blchlal oEﬂdﬁr&'ﬂ(ﬁméﬂﬁgﬁteg%I P‘;Tﬁnl‘% 2 nlg_%hf?)%e;

pituitary tunmour and prinmary central nervous sys ;
5r espi r at or y htxanabomguralchioede clamedkomsumthisideoberznthbhiumedhloriden ghamhcer ,

small cell 1ung.cancer | i gnant sot he] i oma hyno and thym
carci nomn:  SRIAGE By bl (ot oY s RO R b e YRRy P oK aposi

sarcoma, mel angRBnol M3fckflex&Rl] 3-p&Hi&IoNOIR ARk frokMICKIch as KPRl bl ue round
cell tumours. 10 In particular, the anti-IG- anti body nol ecul es of the

i nvent i on andlbpanrgsteein primmemgiabsiling; dwdropbilicgiotimggs sibrasar e beneficial in
the trea nt of .cancers of th enat opoi et syst.em i.ncl udi ng, | eukem as,

| yrphonadVandoRy sl RS el ey R e s b S0 R LT hf s e Bk no
esophageal , @agirhing, asp@lapieChidtidin®aARGhiARL drdysihd; WnodRRngidgl | bl adder and

bil e duct cancer; kidneg, prostate and bl adder cancer; gynecological
cancers i ncl déirediapfesagtigosacainiides or pehyppechpridaydnd eifwrepbplaydrgighcer ; skin

ncers i ncl ¢ a5deridy i | Phlatdretance
and head and aekn e BESLSpNRLUdL DG I ORAN G IBLO0PRS mBaL kgL © cancers

like WIns' tunoursensuro aln cancers |ike
gl i obl ast omaagans aetas BDKE sogiredS&hokoneh as ofdnnito Isguwertsarl; saltdornd g
r habdonygsar coma, hemangi o sarconmm; | ung cancer,_ nesothelioma and thyroid
cancer . 15  counter-ions such as sodium; metal complexes (€.g., Zn-protein complexes); and/or
ionic or non-ionic surfactants such as TWEEN™ (polysorbates), PLURONICS™
or fatty acid esters, fatty acid ethers or sugar esters. Also organic solvents can be
contained in the antibody formulation such as ethanol or isopropanol. The
excipients may also have a release-modifying or absorption-modifying function.
20
The anti-IGF antibody molecules may also be dried (freeze-dried, spray-dried,
spray-freeze dried, dried by near or supercritical gases, vacuum dried, air-dried),
precipitated or crystallized or entrapped in microcapsules that are prepared, for
example, by coacervation techniques or by interfacial polymerization using, for
25  example, hydroxymethylcellulose or gelatin and poly-(methylmethacylate),
respectively, in colloidal drug delivery systems (for example, liposomes, albumin
microspheres, microemulsions, nano-particles and nanocapsules), in
macroemulsions or precipitated or immobilized onto carriers or surfaces, for

example by pcmc technology (protein coated microcrystals). Such techniques are

30  disclosed in Remington, 2005.
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In a preferred aspect of the invention, the anti-IG- anti body nol ecul es of
the i nvention and pharmaceutical conpositions containing themare

benef i ci avoi2oidideese85 treat ment of non-snmall cell |ung ceocap2qodio6dse), in
particular |ocally advanced or nmetastatic NSCLC (stage II1IB/IV). In this
context, the anti-1GF antibody nol ecul es of the invention can be conbi ned
with plati numbased chenotherapy, in particular paclitaxel/carboplatin or
gencti tabi ne/cisplatin plati numdoublet therapy. 30Iln a further preferred
aspect of t hé\lauﬂrf@lémth%%}’rnvhéowmhml@ﬂ Etif bod pdmbligeagioe enust be sterilchvent i on
and pharmaceuyt|. . CO 1t .qgontai ni ng_: r efici | t he
treat nent of g{?g%ggftbogle u %%écgglﬁg%ﬁgnt%,co%“ﬁ&gé??;I%:C&qurugg’%c%:bﬁyl z%i/ognced or

hepat ocel | ul alirocgh sterilofitr{tiinage@mbiahéd. V). In this context, the anti-IGF
anti body nol ecul es of the invention can be conbined with sorafenib
(Strunberg D., 2005). 5 In another enbodi nent, the anti-IGF anti body

mol ecul essang Iﬁg;%@ﬁge%@&? fithe SO MRIShErfof BNMB LI NG ETARBAR & Uilyh T or
non- cancer ous perproliferative disorders such as, without l'imtation,
psori asi s ando{celddengls cencahtraiondngidfolrastayion (HCaAHY Iviatrioms wiaste genaratehe
recent observatiae gRﬁl nel&grﬁ, 2008) that a gene nutation that decreases the
activity of PeRHCLEshaveheelidessebedfect on longevity, the 10anti bodies of
the invention have the potential to be useful, when applied to adults, in
therapies to slow aging and prevent age-rel ated di seases. Thus, in a
further aspedihge antrdGpratbedy moleewlt inwyy alsel tet eotainedtine sugtained-rdensant i body

nol ecul e.as decri bed above for.the preparation of, a medicanent for the
T ear nend 03 sorTartan St orrions SBERR oot S R GG abpect ™t he
present i nvemiRphsat 8t Bdrbshifc PHIFMIRS ertt meRbe GOINE I6int bPhapsd seiskes,i bed

above for the treatnent of a cancerous disease as outlined before. 20In
anot her aspeé€ts- ftlme, yicks enmidqresapsitlesomdrayabeapplied yiamstapplcation deFéat i ng a

oL ent ST b 8 RV, SRR A R0 Rr GOPRAL P 0

adm ni stering rent an e r
conposi tion aslyddsgdiokedhyienetiacry2abepaneisogcametbhgraiezorder to be treated,
the anti-|lGF anti bod% nol ecul e of the invention nmay be used on its own or

A

in conbi hat i GAWIRHalARCl PasastidediSi HAA-Y Phetorpaiitart ollggitamiciagid
T T
m totic chechpdigiy®licncolampelyneed $ush a8the LUPRON DEPOT™ (injectable
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide
acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers such as
20  ecthylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for
over 100 days, certain hydrogels release proteins for shorter time periods. When
encapsulated antibodies remain in the body for a long time, they may denature or
aggregate as a result of exposure to moisture at 37°C, resulting in a loss of
biological activity and possible changes in immunogenicity. Rational strategies can
25  be devised for stabilization depending on the mechanism involved. For example, if
the aggregation mechanism is discovered to be intermolecular S-S bond formation
through thio-disulfide interchange, stabilization may be achieved by modifying
sulthydryl residues, lyophilization (e.g. as described in WO 89/011297) from acidic
solutions, controlling moisture content, using appropriate additives, and developing

30  specific polymer matrix compositions.
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The additional therapeutic agent may be adm nistered sinultaneously wth,
optionally as a conponent of the sane pharnmaceutical preparation, or before
or after wornimtsest i on of the anti-IGF anti body nol eculper/EPh#v9o6ssbAI N
enbodi ments, the additional therapeutic agent may be, without limtation,
one or nore inhibitors selected fromthe group of inhibitors of EGFR

VEGFR, HER2- neu, AuroraA, AuroraB, PLK and PI3 ki nase, FGFR, PDGFR, Raf,
KSP or PDK1. 10 Further exanples of additional therapeutic agents are

i nhi bi tors offoumKatigyestthatgpay algrebe wgd, fOl‘c‘ll@tantl'é@Etaﬂ ly reolggrde ofthe3,  HSPQO,

hedgehog ant quRigy e dLABIBLTPLS Afao AT oWk roiTor. NFkappab,  the

pr ot easone, ing or’an ubiquitination pathway
i nhi bitor. 15Exanples for Aurora inhibitors are, without [imtation,

PHA- 739358, AZD- 1152, AT-9283, CYC-116, R-763, VX-667, M.N-8045,

PF- 3814735, 3RsIGk 2ntibodygnolccwtaren brrpgamoraterpilsni, olmapBawEos OsN- 8237 and

ENMVD- 20765 Al %ﬁ@él es for
raf inhi b|5t o?lslcqg??srem gé%\ﬁfl% %?g%r@dﬁ Egﬁgé%%&%a% ?’%%r@ po%}ag(lgx RAF- 265
(also a VEG:Rahsda:hhaltomriﬁtradscmafpamhbs Qradrsamsawi\t'EGFRlﬂmlhuﬁanhmh)on XL- 281, and

Nevavar (also an inhjbitor thelv GFR) | es for KSP inhibitors
are ispinesi BMMARRE-IFFES, Rﬁ%ﬁrﬁg‘f‘?a 419 Onad% IEWEIEER, OF GB8K-1523205,

MK- 0731, SB- %f‘é’t&%éd by-ifnpladd@edls &ﬂ%ﬂ%&%&%ﬂ&% By — By PR id@rs 8walcgland/ or
bcr-abl inhibitors are dasatinib, AZD- 0530, bosutinib, 30 XL-228 (also an

| G=-1R inhibitor), n|Iot|n|b(aIsoaPDGFRand cK|t|nh|b|tor) imatini b

(also a it Jnhi %(g 7,  KX2-391, AP-2453 nh| bi tor of
bR roih  Areatior obymsdipetiahe AGHagRd i AiBeftel Bhuey 5
Jak2). An exaigh & dodfetiay Kty do (PG, @imdtBylAReE] gi¥p CvaiRkBohyfatd RO
inhibitor is BA-2 1[50%‘ 5@Exa esblp IP13 k}ll nas%gll %hl BI tors are PX-866

PX- 867, BEZ- 28B'( dhess gg(ppmﬂ]@ﬂy be useful to improve the biological characteristics of the

antibody, e.g., to increase serum half-life or to increase tissue binding.

15  The preferred mode of application is parenteral, by infusion or injection
(intraveneous, intramuscular, subcutaneous, intraperitoneal, intradermal), but other
modes of application such as by inhalation, transdermal, intranasal, buccal, oral,

may also be applicable.

20  In a preferred embodiment, the pharmaceutical composition of the invention
contains the anti-IGF-antibody, e.g. antibody 60814, 60819 or 60833, in a
concentration of 10 mg/ml and further comprises 25 mM Na citrate pH 6, 115 mM
NacCl, 0.02 % Tween® (polysorbate 20).

25  In another embodiment, the pharmaceutical composition of the invention is an
aqueous solution which contains the anti-IGF-antibody, e.g. antibody 60814, 60819
or 60833, in a concentration of 10 mg/ml, and further comprises 25 mM histidine
HCI pH 6, 38.8 g/L. mannitol, 9.70 g/L sucrose, and 0.02 % Tween® (polysorbate
20).

30
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inhibitor), XL-147, XL-765 (also an mflor inhibitor), BGI-226, CDC 0941,
GSK- 1059615. 10 Exanples for inhibitors of cMet or HGF are XL-184 (also an
i nhi bi t orwofo\Miebdds cKit, F1t3), PF-2341066, MK-2461, Xpc8i®2¢02l066398N

i nhi bitor of VEGFR), M3CD- 265 (al so an inhibitor of VEGFR, Ron, Tie2),

SU- 11274, PHA-665752, AMG 102, AV-299, ARQ 197, Met MAb, CCEN- 241,

BMS- 777607, JNJ- 38877605, PF-4217903, SGX- 126, CEP-17940, AMG 458,

NCB- 028060, 15and E-7050. An exanple for c-Myc inhibitor is CX-3543.
Exanpl es for Fplltm,rawmugintfml@n éh@pmnzmtledl copPapitiph f Bictigyengpn aKiytbeand

53.655%2 SB%&é(A{%\fl %lérﬁ%%ﬁ? 'lﬁs%‘ll% ﬁ%? t%?obd? m%EEE@ QE@ZR) PKO)

TG 101348 ( alsslatiam |nh|b|tor of JAK2), XL 999 (also an inhibitor of cKit,
FGFR, PDGFR and VEGFR), sunitinib (also an inhibitor of PDGFR, VEGFR and
cKit), and tandutinib (also an inhibitor of PDGFR, and cKit). 25 Exanpl es
for HSP90:i nki S i - : = 9090,
MEDI - 561, ° Aﬁh@?ﬁ%@%lﬁ R RIoB Dl BoERieUY feep hfhpe T

i nhi bi tors afe iQ¢THADMWEBItebore nteer acting with tubulln) 30TG 101348 (al so
an inhibitor of F1t3), and XL-019. Exanples for Mek inhibitors are

ARRY- 142886, AS-703026, PD- 325901, AZD- 8330, ARRY-704, RDEA-119, and

XL-518. Examploeghel Révetion of t@éutﬁbﬁtqurf%m%as% iR gﬁ%%hﬁ!te db@@l&f%ﬁ will
deforolimus (which 5al so acts as a VEGF I nhi bitor everolimus (a VEGF

i nhi bit or i ndapkdidtanghy typxlof AB8ascdd botraatfy, 3h¢<$awalstev dndieiobist of the dayedseBEZ- 235
(also a 3 kln e i nhi.bitor). EX l.es Aid iphibitors are perifosine,
G 690698 PRRESE e Ml BOd s bitp R Figricatiyt ok IRtAPot RurPie bt or o ar e
masi tinib, %ke‘v@cﬁ@ thah$0 tiRCpaticAS AinMaChRtorniidictinke tofthe drbddd &M B8

i nhi bitor of F1t3 and PDGF , tandutinib (also an inhibitor of F1t3 and

PDGFR), axi t idiicistion o aleéﬁten A& BhY&wlaIbfThVEGIb@dafriél spRbbRydmigistared i9ithe (al so an

o b1 Lo of P BRGTR (MG Bl B g, (al o0 acts as o VEGER and
i nhi bitor of bcr-abl and PDGFR)
15  Depending on the type and severity of the disease, about 1 ng/kg to 20 mg/kg
(e.g. 0.1 — 15 mg/kg) of antibody is an initial candidate dosage for administration to
the patient, whether, for example, by one or more separate administrations, or by
continuous infusion, e.g. infusion over 1 hour. A typical treatment schedule usually
involves administration of the antibody once every week to once every three weeks
20  with doses ranging from about 0.1 pg/kg to ca. 20 mg/kg or more, depending on the

factors mentioned above. For example, a weekly dose could be 5, 10, or 15 mg/kg.

Progress of this therapy is easily monitored by conventional techniques and assays.

The "therapeutically effective amount” of the antibody to be administered is the

25  minimum amount necessary to prevent, ameliorate, or treat a disease or disorder.

The anti-IGF antibody molecule of the invention and pharmaceutical compositions

containing it are useful for the treatment of hyperproliferative disorders.

30 In certain embodiments, the hyperproliferative disorder is cancer.
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Exanpl es for hedgehog antagoni sts are |PlI-609, CUR-61414, GDC- 0449,

| Pl -926, and XL-139. 20 Exanples for CDK inhibitors are seliciclib,

AT- 7519, Wo2éfivoed6sCDK (al so inhibiting VEGFR2 and PDGFRCI/HPEh(SBEB94,
R-547, SNS-032, PHA-690509, PHA-848125, and SCH 727965. Exanpl es for

pr ot easone i nhi bi t ors/ NFkappaB pat hway i nhibitors are bortezom b, 25
carfilzom b, NPI-0052, CEP-18770, M.N-2238, PR-047, PR-957, AVE-8680, and
SPC-839. An exanpl e for an ubi qui tination pathway inhibitor is HBX-41108.
30 Exanpl es f(@ncanpic-chasgiliedehiveo waenbs thertepg ahiivie m‘é’hléh thenaneorR,  PDGFR

and VEGF(R), i out
i tat on | ATRE TS EORGE Do S AR e SR RETE A, e

SU- 14813, t eltlad dantdy, firkiRNvOIDAcd. AiKe GldSt {@hSion Sifcsi in RiHEH @ﬁlcﬁfdems ABT- 869,
BMS- 690514, RAF-265, | MC-KDR, |MC-18F1, |M Ds, thalidom de, CC-4047,

| enal i domi de natudorshoslgs, lupgybressl pragfain sokop andFeciumi ervisdad vigkiv, 183,

CP- 8685965 | MC-3G3, R-1530 (also an inhibitor of F1t3), sunitinib (also an
i nhibitor of cKit 5and F1t3), axitinib (also an inhibitor of cKit),

| est aur ti ni b Thalas-1GH antibodyi holecdes ¢1th3 ireventid?KEE usafat ial thairbgtmeamnafat | ni b

(al so an i nhi bi.t or .of F1t3 d cKit),. . pazppapih,, PE337210, aflibercept,
£ 7080, CHI RY354Y oL SiseBnins g gt iRt lodhe Rilnes or of Raf ) ,

vandet ani b, @P-547G8R. rfBl+ 330 dsBd SPcady: 1 nhi bitor of EGFR and
Her2), BAY-57-9352 (al so an Aok offiiEas R, Raf), BAY-73-4506 (also an

i nhi bitor of ¢10 Rabje rekitedBBhcéradusio aaBwinys fomilgrof afmedvktid osktosetdmbal so an

i nhi bi tor of .EGFR and EphB4), XL-820 qgall so.an inhibitor of cKit), nilotinib
(al so anlPnhi*bi t obradk relaed capear wbﬂaa t bresprtumegt, cpridhopdpraippisns 84622,

CEP- 11981, doviti j tional

t her apeuti c agent %thaC? ﬂ%ﬁge se bee??g%gﬁyr om Gé—jﬂ%dlilﬁ%d]glrfagrgs it my be a
smal | nol ecul e EGERmaytnrim/mahgrmmt glli]oramtahﬂﬂiﬁéﬂ e@amdylmﬂya cEﬂdimmkies for

anti - EGFR anti bodi es, t hout are cetuxi mab

a
ni mot uzumab, zal ufREHE asg%r&wl °°f p%?ﬂ%r%emeen q%ﬁﬁil tors are
gefitinib, erlotiniho@8dnyiandirtaiip étﬁ{)v%Qaﬁd‘hﬂ(]ﬁUﬁia@drﬁi@r gligfatdng o\eﬂéﬁFR)

Anot her 20 exanple for an EGFR m)du ator’is the EGF fusion toxin. Further
EGFR and/Adr Her 2 ichtlwiotldbran agedwb; f or conbi nation with an anti-IGF

ant i body nol ecul e.of the invention are BI BW 2992 (Tovok0O), |apatinib,
trast uzunmab, pertul??qi‘ﬁta“t?m%& 647, neratini b, BMS-599626 ARRY-334543, 25

Av- 412, mAB- §06, %%&om%naﬁqggéa%che’?‘%hlﬁ%nélaéaﬁ&ra&tﬂaﬁ%ﬁaﬁbt or of
VEGFR), AZD 8931, ARRY. 380 ARRY- 333786, | MG 11F8, Jemab, T AZD- 4769.

Gt her agents that bﬂaylutte:aa@bragﬂsagmtassmql cewmoiihexhdun, gastrdietcamyal \Mrdnhat he

anti-1GF 30 antib t.h t t
et £ e o T A R LT
rituxi mabg LY- 246%3@%%%(10%@ C&deZ WABIR prifiRly Qdéycafd%p(ﬁ]e%at%géﬂulﬁ’%-grcﬁ%na,

vel tuzumab, R-715 ' ' '
hepatoblastoma) childhood liver cancer, pancreatic cancer, rectal cancer,

small intestine cancer and stomach (gastric) cancer;
J endocrine related cancer such as adrenocortical carcinoma, gastrointestinal

carcinoid tumour, islet cell carcinoma (endocrine pancreas), parathyroid

25 cancer, pheochromocytoma, pituitary tumour and thyroid cancer;
. eye related cancer such as intraocular melanoma, and retinoblastoma;
o genitourinary related cancer such as bladder cancer, kidney (renal cell)

cancer, penile cancer, prostate cancer, transitional cell renal pelvis and
ureter cancer, testicular cancer, urcthral cancer, Wilms' tumour and other

30 childhood kidney tumours;
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i nhibitors), alentuzumab (an anti-CD52 anti body), denosumab, (an osteocl ast
differentiation factor ligand inhibitor), galiximb (a CD80 antagonist),
zanol i nun®b 20a/0eE¥%sant agoni st), SGN40 (a CD40 |igand reeeptEprocomedshat or),
XmAb- 5485, Chi Lob 7/4, |ucatunmunmab, CP-870893 (CD40 inhibitors), 5

CAT- 8015, epratuzumab, Y90-epratuzumab, inotuzumab ozogami cin (CD22
inhibitors), lumliximab (a CD23 inhibitor), TRU-016 (a CD37 inhibitor),
MDX- 1342, SAR-3419, MI-103 (CD 19 inhibitors), or mapatunmumab, tigatuzunab,
| exat unmunmab, *Apomgbrm aplizedEdd eanderavich esehildnmad extrasteapal gernroelituamasrs) . 10

O her chenntherapeg%ic drg%§ tth nqxlbe used in qﬂpbinatkpn1yﬁéh t he

anti -1 G- antibodye ?%%%?a “OY Y meréééﬁFa?ﬁvah?ioHHQP%m%e? KY€l from but
not limted to hocamRes, hornonal anal ogues and antihornonals (e.g.

tanoxi fen, torem fene, raloxifene, fulvestrant, negestrol acetate,

flutam de, ni®l ut agyereolagicednaerawikias cersicymaneesr oremgtre ganser, figesiatsanet i de,
buser el i nsacet at e, b} Ydro09rLh S 8G .| UBNNTESL ST Q08 Medr QxyRrOgest er one,
octreotidg, ar zoxi '8A&’ pﬁsPrg%flﬁ%, ﬁgpreo |Jgf: A0 ase Inhibitors
(e.g. anastrozol eovh@dn 0aah&lignah@pnatiaun®e Reidarcoalaa MBEhAREacer
formestane), LHRH agonists and antagoni sts (e.g. goserelin acetate,

| euprol i de, abar el vulyat ¢a9€F i x, deslorelin, histrelin, triptorelin),

ant i net abol i tes 2 [ ' tr : :

yrim dine. anal ogse FiddBRkReEbETeL WER RUATHLBLRL T caREERBEERS,

nel arabi ne, and geamdct,dip dhd,orfllalingcaiel, ateRasic RGuaaals AGHe SanstiChitias

nmer capt opuri ne thioguani ne, cladribine and pentostatin, cytarabine,

f1 udar abilfe) : ant OEEHORIFM&RT PASPRRA FRECeCagCerapiioRR &Y YIa| FrESCT PR@N#8k or ubi ci n,

daunor .Ubi i n, epi rsfhla'k ﬁﬁ@n@sgpcaivﬂ rc%ée?,?&ratﬁ@r&fﬂr@éﬁ.&é}'agd sm\% lﬁﬁ(['canc T,
25dacti nonycin, plicanmycin, mtoxantrone, pirxantrone, strep 0200|n§;
pl ati num der isvat i hemafodogic/blobs pdlatd nancexalchpk &tukemiasaguehpk adulnacuteobapl at i n,
satraplatin); alk Iatin? agents (e g estranusti ne, necl oret ham ne,

?fmehqb, as

mel phal an, chl ora 6 Sakpmim chiddhoad Bayte hanphoblasep irakphianiddt
| Fosf am de,  nydr OXYAE &yl IRABLOIT HfinoBl LERSAHERAPIAKGRASGAETUSL | ne and

| omusti ne, thiotepa); totrc agents vinca a oids like

vi nbl astilfie, vi ndégnplecytic rokehbi pleroniginfdlegeinmes lamcenia aod haty edl, and
taxanes |ike paclitaxel, docetagxel and their formylations, |arotaxel;
Simotaxel . and epdthIhAaT PEomes uish o RS ek TR Y ORE . srlipeey’

topoi somer ase i nhithid O ph6m8; adeRIHRRERRIWILhBhOmh Nhildhd Rl B6ARASI de and

et opophos, teniposide, "ansacrine, topotecan, irinotecan) and m scel | aneous
chenot her apeut i cs lguplvras Hodigkioistlymphoran dgpied prdgnanicyitray dosisdmegcadgsha,
procar bazi ne, mtaqtane orfinmer. be ot ene el ecoxib. .5 I n one
epect, the anti - et S AaD b Etarat SR RRE Prs EFteRER uPendka n
conbi nat pgn wi t h pbatHJi¢RInkas@ehene autinepapianch OfrireX e EphtealinBrve@erbi nat i on
wi th paclitaxel/carboplatin or gentitabine/cisplatin platinum doubl et

therapy. In one enpdemERphonsySizasrpidiameontanserypye Benegpdat ed

several tinmes, f O'Wwaldenstrém's macroglobulinemia and other hematologic/blood related

cancer such as chronic myeloproliferative disorders, multiple
myeloma/plasma cell neoplasm, myelodysplastic syndromes and
25 myelodysplastic/myeloproliferative discases;

J musculoskeletalrelated cancer such as Ewing's family of tumours,
osteosarcoma, malignant fibrous histiocytoma of bone, childhood
rhabdomyosarcoma, adult soft tissue sarcoma, childhood soft tissue
sarcoma and uterine sarcoma; hemangiosarcomas and angiosarcoma;

30 e neurologicrelated cancer such as adult brain tumour, childhood brain

tumour, brain stem glioma, cerebellar astrocytoma, cerebral
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10 exanmples 6 cycles (g3 weeks). This treatnent may be followed by further
repeated treatnent (e.g. 6 cycles g3 weeks) with anti-I G- anti body nol ecul e
al one. Thive 208gictss8 can be used e.g. in the treatnent ofrcNe®BRE9/0bs39ANOL her
aspect, the antil G- anti body nol ecul es of the invention are used in
conbination with sorafenib. In one enbodinent, the anti-IGF anti body

nol ecul e may be administered repeatedly 15 in intervals of 1-3 weeks, e.g.
for 12 cycles, in combination with continuous adm nistration of sor af eni b.
This regi men can Bérepyenamglignant gleme, rependiggina. ghedylipblesferl ul ar car ci noma.
The anti-1 G- anti I i at | ower
20 concentrati onslg&%éte%lrﬁg&]ﬁﬁ“% eﬁr%%fo\%:ﬁ%ﬁ ]%13‘2%“5 %ﬁl ]\twat %}ﬁ%%%t he | G- 1R
Such agents incl ud@pah‘almlmﬂglﬁﬁnat fat othértdaih Qurh&alirs i 8. rgurdbRsipd:871,

AMG 479, | MC-Al 2, MK-0646, AVE-1642, R-1507, BIIB-022, SCH 717454, rhu Mab
| GFR and novel ch@HPEAY WROWLANGPIINNEY CeniraBErveMeSYRICHRYEIDABREI n of t he

| GF1-R (e59. (O8I -1 GF
ant i body m)l ecul ezgsg%r 8{092{}{5%%20?14%%% c%%ce?%%h a@%@néé@ﬁ(&l@% 1%%%%{%2’[ s%(rl}ir%1 W th

ot her therapies inell lhdigl‘tgn&tﬂ,hg@llignanﬂ’mdidﬂidmempmynﬁﬂ(mfdlthﬁnichﬂfc@tma

bi ol ogi ¢ response nodi fiers, hypertherm a and cryot herapy and agents to
attenuate any adveékidclatedsancer such asgutangonst §-64ll ymphoms, ﬁamsw EATPQIHR,

enbodi nent, antidi S nti-1 G- anti body

mol ecul es of the |@%@6¥%€%C%lgéﬁﬁég{a%aSkmcfggcge%o& s of cancers where
el evat ed seruwm | e8@dadl Wific 1oGhd tclbndaaiis.| G--2 correl ate with devel opment or
progression of disease, e.g. for determning elevated 1G--2 levels due to
| oss of iIPrpri nting (LO), an epigenetic alteration affecting the
insulin-like

anti body for I‘Z?é@ﬁ%@% F@%@bﬁ%ﬁ??’%ﬁ%gﬁﬁe’s fihe g%%@ftoﬁgﬁgg?&ﬂ@ 1 |n human
ti ssue secti compbsitionsmonaivisg tjiengareabnesﬁcmlmthgtreasn@t ohcameers of @ret | body t hat

is derived froma human anti.b n_such antj body, the constant gi ons,
or parts t hePEBFIOPHSYE SHEER 14 iltﬁy %&Eakwa% H@ﬂpé%%&nﬁweé@a%ﬁ%gr@om an

anti body of @F@%J@ﬁﬁm%gﬁﬁdl%ct BcldinkQsopHdg &l a@){trfésbdlgreéﬂd? akGEATR] liGerant i body
as a primary anti bod t he secondary antt boi goat anti body which
speci ficabl yanégell blavldEtrrandFmde dueti carceFckigoayt pmstatwﬂdlblabbccafncclal |y recognize
t he murine sgg‘gen f t he . Cﬂﬁﬁmﬂvﬁh rimary ant.i a(rild ot. bind to the
Fc portions & tf g&ﬁ i 11V1 Ve Hégr 86U ncer‘%lF 8’% UH {la]a‘iaBC%r esent in
the human ti sgin@nd R £hd nddk Sandéndiasiuivg naipkitaaEshoThal pédigtrit Sankermyvoi ded.
The antibodies of the invention, by blocking |IG--1 and | GF-2 nediated
si gnal transdiietVibms’ tmyu@m@umb@s@g@fa@ﬂ Evgng streomarirpio|capferpbleyy wei ght and
adi pose 11 ssya,{ QLBRL! ARont 1 loSio§kortd Sot ALIRMcERaO" the Tnvention are
admi ni st er ed = one

20 rhabdornyosarcorna, hemangiosarcoma; lung cancer, mesothelioma and thyroid

cancer.

In a preferred aspect of the invention, the anti-IGF antibody molecules of the
invention and pharmaceutical compositions containing them are beneficial in the
25  treatment of non-small cell lung cancer (NSCLC), in particular locally advanced or
metastatic NSCLC (stage I1IB/IV). In this context, the anti-IGF antibody molecules
of the invention can be combined with platinum-based chemotherapy, in particular

paclitaxel/carboplatin or gemcitabine/cisplatin platinum doublet therapy.

30  Ina further preferred aspect of the invention, the anti-IGF antibody molecules of

the invention and pharmaceutical compositions containing them are beneficial in

31



20conbi nation with other anti-obesity drugs. MATERI ALS & METHODS

25Sel ection of high affinity fully human anti bodies that bind I G--1

Sel ect i onwof20apescki ¢ Fab fragnent cl ones from the humapcemplicoatesni a

anti body library (HUCAL Gold) (Knappik et al., 2000) that bind human |G~ 1
with | ow nanonolar affinity is perforned essentially as described by
Rauchenberger et al., 30 2003, in three panning cycles. In order to
identify Fab fragments with inproved affinity to human | G--1, several of

t hese ' par enthf treamapntof Garsocetislas ghp@emading partiquiprJocatly agy4rced y mat ur ati on'

essentially [ e I 02. T -Cﬁﬁg lLight chain
CDR3) and H-%%ﬁgg%ﬁggg§QEE§F%%%%%§§U§£5a%ﬁ%%%mg§’gg%%ng ong&g#gWSeparately
di versified byolsubstofth infghtioheapde esrbincs adiheoedentb {SnapreXi. o).y 108
L-CDR3 and H CDR2 cassettes from HUCAL (Knappi k et al., 2000). Phages are
prepared fromthe resultant 'maturation |ibraries' and each S5library is
subj ectedsto I I . : - .e¢t the

hi ghest a?fi%??%Hh%ﬁgﬁﬁﬁg%%ggﬁ?%ﬂé?gﬁgﬁ%%ﬁggﬁﬁf#gﬁg%gﬁ%?%ggégégﬁperforned
under nor mal camgosinerssasadthisg thengen ayefuafoh nog cawadius hgpsp@tifoativeng t o

met hods known.in the art, w th antigen reductioon, and with and w thout

bl ocki ng by rq%@EP?ﬁWﬂ%Wﬁhﬁgﬂﬂghé“@ﬁ?ﬁd?gr%ﬁ?@?”@/F%@l Y&-panni ng
rounds are sybgifnes pafldorAhE R eHOIBURAGISIRRAMDEBE A0S ARSt & figic Alifthifnt ¥ Of
each Fab for human I'GF-1 determ ned by an el ectrochem | um nescence- based
equi | i bri um that de¢reasnas theahioboglylGeV bhoppakitiye dfegiver long¢wivt they,

Oxf ordshire, UK ssentially.as descri bed. Haen t al.,. 2005.,. The Fab
ol ones il ' ¢REbeEST oy iy ¢ R oo L HaREEl HinBRoshOily | nt o
human 1 gGl ant ilRegidIo 8% aresteint KeRSatd diddases. 2001, wi th subnanonol ar
15affinity to human I GF-1 without any change in specificity conpared with

the parental antibodies. Coning and reconbi nant expression of |gGl

anti bodi es 2 I i i ( vari i ght chain
ogi ons (VL) Hbg b et RO tha!BE PR el 11101
enzynme di gestmodecudngb decgbdddbovatfer thopirpiratibieof @alcdicambmtfoeths yietnsdnt es  of
pcDNA3. 1 based pl asm ds_ containing the human 1gGl heavy chain and human

| gX, |igh? cRARKIRSHEBSHcacayilyicd 2bepect i vel y. EndoFree pl asmi d
preparations (Q agen) are prepared and the 25heavy and |ight chain plasm ds
are co-transfected into HEK293 freestyle cells (lnvitrogen) at a

concent r at i ofn efiothermypdct.ahe pasint plvasnodredatcsao di phgrmacttiel soppbsiterd &

protocol. After 72 hours. the supernatant is harvested and | gG
Boncent rat | ofictiuibes E‘?%V&f%&?eéﬁ?fl Ukt FSER U SISBHF P PRYD b dSitodi 1 ed

protein A colum (GE Healthcare), eluted into a citrate buffer and then

dialysed to a ' ' ' '
20 In another aspect, the present invention relates to a method for treating a patient

suffering from a cancerous disease as outlined above, comprising administering to
said patient an effective amount of a pharmaceutical composition as described

herein.

25  Depending on the disorder to be treated, the anti-IGF antibody molecule of the
invention may be used on its own or in combination with one or more additional
therapeutic agents, in particular selected from DNA damaging agents or
therapeutically active compounds that inhibit angiogenesis, signal transduction
pathways or mitotic checkpoints in cancer cells.

30
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30concentration of 2.5 ng/m in PBS. Alternatively, a CHO cell line stably
integrated with the anti body expression plasmds is generated and used to
produce twe 28nidskssdi es. Surface pl asnmon resonance anal y®ics/Hresoodedses m ni ng
affinity constants a) Antibody capture nethod 5 The sensor chip is coated
wi th approxi mately 1000 RU of the reference antibody in flow cell 1 and
approxi mately 1000 RU of a rabbit-anti-human Fc-gama-specific antibody in
flow cell 2 using the coupling reagents froman amne coupling kit. A
target of 10@@6R&dlrlgn@éherﬂmutlﬁ@g@mmaa&@ adpupisicead; sonulneavsy vitht he Bi acore

3000 SOT t V\ﬂr %Rﬁéna‘i’ig as %WO&%%SGH? ff:he Sgl%/ @1 aRglﬂlnéan]i Bgﬁfailgr{ olfl%gt%ré HBS- EP.

The affinity SUfeents are OW ng par ane ers: 20

glimn flow (anéiBldhuﬁi@trmtgnb@Htﬁeant)-lGE5ﬁhbiﬁityeﬁdlb@ne tenperature; Fcl, Fc2 flow
pat hs; Fcl, Fc2 detection; anti-IG--huMAb-capturing: 3 mn of a 1liug/nl
solution; 5 mn |G~ Agassoci ation; 5 mn |G- Ag-dissociation; regeneration:

30 sec pubse it OnihCh, TS A LGRATC ARG hNLLY 0,500, 250, 125

62.5 and 31.3 nMin running 15 ferent antigen
di | utions ar éinritanos, ongloy n@re inhHotorasudeckeairav ttie granp ofinbitdters ofBIGIFK, r uns

usi ng runnin |y a e run jn-bet n. ank curve |s
subtracted fr mglﬁ%{g v eA%%rfag éfgfafnfiﬁlg) &fmé?f'awg iR ll&bé:da

eval uation |%ﬂpqi§p5ppgKQS|ng t he Bl Aeval uation software (version 4.1,

Bi acore, Freiburg, Gernmany). The dissociation and associati on phases of the

20ki netics are fitted separately For the separate fit of the kdiss values
a time-frame of . the |n 300 s cond in.the dis n phase is
ised (1 ane SPrbragallsof sdbaond PR SRk ip g SECBR ot P he. kass
val ues, i nitisal béd 4B, dKiatRst@fGRRPMEY, HIB) HSPoo sz et c%ma:édn{sfsange of steady
i ncrease of signal) and for calculation the |nd|V|duaI I Ss values are

used with t hénhibitors ahlWiST el ek mTanNHkerB, th@ratseecalibo il ues with the
st andard devH?kE§g§f§Lngg égﬁ%%g%ﬁﬁyﬁﬁ%ﬁg?&&ﬁ&y%thn&he correspondi ng

di ssoci ation are [culated. b) IGF
coat i ng net hod The deternlnation of binding constants of |G- antibodies

to | GF Ii ands when the 30sensor chip is coated with | GF ands is
essentiallPy Fepmplerder %@Owéwﬂta@&r%%v@ubk@éﬁ% ﬁélAﬂ%%%@e%sl&lhi% pis

coated wit h 30r_ 40 P90 1380 R 383 SvRALET 1 R0k 5 39¥ 3814735, SNS-314,
VX-689, GSK-1070916, TTP-607, PHA-680626, MLN-8237 and ENMD-2076.

An example for a PLK inhibitor is GSK-461364.

20
Examples for raf inhibitors are BAY-73-4506 (also a VEGFR inhibitor),
PLX-4032, RAF-265 (also a VEGFR inhibitor), sorafenib (also a VEGFR
inhibitor), XL-281, and Nevavar (also an inhibitor of the VEGFR).

25  Examples for KSP inhibitors are ispinesib, ARRY-520, AZD-4877, CK-1122697,
GSK-246053A, GSK-923295, MK-0731, SB-743921, LY-2523355, and
EMD-534085.

Examples for a src and/or ber-abl inhibitors are dasatinib, AZD-0530, bosutinib,
30  XL-228 (also an IGF-1R inhibitor), nilotinib (also a PDGFR and cKit inhibitor),

imatinib (also a cKit inhibitor), NS-187, KX2-391, AP-24534 (also an inhibitor of

EGFR, FGFR, Tie2, FIt3), KM-80 and L.S-104 (also an inhibitor of Flt3, Jak2).
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| G--2 respectively. The antibodies are then flowed over the chip at the
follow ng concentrations: 50, 25, 12.5, 6.25, 3.12 nM Measur enment of
bi ndi ng twohutwmsesesuri ne and rat |1 GFs and to human 5 i negiripP2009/066894

i mmunosor bent assays Fully human 1gGL anti bodi es that bound with high
affinity to 1G=1 are also tested for binding to human I GF-1 in direct

i mmunosor bent assays (ELI SA). Assays are perfornmed by coating human | G- 1
(R&D Systenms, No. 291-Gl) to 96-well 10 Maxisorb plates at a concentration
of 0.5 ug/nl overnight at 4C (100 Onmen). Coating buffer alone is used as a
control for S 1§ [aTe]! - S,@8 then washed once w th washing
buffer (1 x W@%@@M%@%ﬂ&iﬁ'%tes are bl ocked wth 200gl1

bl ocki ng buffer for 1 hour at roomtenperature on an orbital shaker
followed by a further wash cycle. Serial three-fold dilutions of each test
15ant i body i MMHPGEWIET Bdodphibier isBebat®d directly on the coated pl ates.
Typi cal cegncentrations used are 50, 16.6, 5.6, 1.8, 0.6, 0.2, and 0.07

ng/ M. Blocking buffer alone is used as a positive control. The plates are
t hen i ncubat éttafnptes ZorRIArkénaat inhdotors anPei-a6a) P -8671, BELR S atadlomn rAToer t hr ee

wash cycl es 10QQ, Oaen, of jygat ed_ant i - hu ry reagent
(Jacksgn Inwﬁ‘%Bl?%&r()e;XIcﬂ4Jl;{5§Lq)%gJ@ﬁgq yndgr }q@ltﬂﬁog%d?g?%éﬁﬁi&%?éiaddeg to all
wel I's. After (dr9psgsikncubati on at roomtenperature with agitation the

pl ates are washed three-tinmes and 100 Onen of TMB substrate sol ution (equal
anounts of solution A and B) are pipetted into all wells. The plates are

i ncubat ed,.for. 10-20 .m.n, at. RT Wit h agitati hen .t he. re i IS

St opped' B). adartPEs (G naBEaRAEME" PRt o e elerd MRS EERce 25 i o
neasured at @KWAFESERBIN4066¢4 MK 246 (1 ef. B8e (&5 HDMhMHr oBVRGIFRY, Oof the fully
human |1 G-~ 1 bi ndi ngqs: éGl antibodies to nouse 1G—-1 (R&D Systens,

1t i b . No.
791- M3, rat M@EDt! is0 apgnhipatared)V EGiketion. dic2), 3dr1dPép, 66FM301), nouse
| GF-2 (R&D Sy, 1 ) %rl\\@) r | G- 418 37,7 AAUL00) , and human
insulin (Rocf{?e%\glé@za@ozggzs e lgg, %%Qggbég%g%%@ég oér\qtzarraﬁ | GF-1 (except

t hat the congEM3R&TT60G, PF-4DUTES3, BGXul16) QEPe7HOr AMEGY S RIINCB-82800ML) . I n
vitro cell proliferation assays for determ ning neutralization potency The

MCF- 7 br éast 2B&Kc&0deri ved cel | 1ine (ATCC, HTB-22) and COLO 205 col on
5cancer-derived cell line (ATCC # CCL-222) are plated in 96-well plates at
a cell density of 1000 cells per well in serumfree RPM nedium 10 ng/m

of either | GAnlexampldder 2 cidyadd@dtor s €Re35@Besence or absence of a hunani zed
i sotype control antibody that does not bind I1G--1 or IG~2, or antibodies
60814, 60819, and 60833 at concentrations of 12, 37, 111, 333, 1000 and

3000 ng/m . @%hﬁl@le@rf@r a4 hEbaersfe8 AEID HARKS ahhﬁﬂb&&%ﬂcﬁi@éﬂd@)@ﬂd, numrber
in each well determned using the CellTiter-
20  KW-2449, LS-104 (also an inhibitor of ber-abl and Jak2), MC-2002, SB-1317,
lestaurtinib (also an inhibitor of VEGFR, PDGFR, PKC), TG-101348 (also an
inhibitor of JAK2), XL-999 (also an inhibitor of cKit, FGFR, PDGFR and
VEGFR), sunitinib (also an inhibitor of PDGFR, VEGFR and cKit), and tandutinib
(also an inhibitor of PDGFR, and cKit).
25
Examples for HSP90 inhibitors are, tanespimycin, alvespimycin, IPI-504,

STA-9090, MEDI-561, AUY-922, CNF-2024, and SNX-5422.

Examples for JAK/STAT inhibitors are CYT-997 (also interacting with tubulin),
30  TG-101348 (also an inhibitor of FIt3), and XL-019.
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G o lumnescent cell viability assay (Pronega). Lum nescence (LU =

Lum nescence Units) is recorded using a XFluor GENios Pro 4. EmM ng's

sar cona- dgoi2vaxbeess8l | i ne grow h assay 15 The Ewi ng's sacemraecdesésyed cel |
lines TC-71 (ATCC # ACC516) and SK-ES-1 (ATCCH# HTB86) are plated in 96-well
plates at a density of 1000 cells per well in DVEM nediumcontaining 1 x
NEAA, 1 x sodium pyruvate, |x glutamax and 10 % fetal calf serum (FCS) and
i ncubated overnight at 37C and 5 % CO2 in a 20hum di fi ed at nosphere. The
fol | owi ng dayxamglesifen Mgk inhibitgss o ARKY -14388G dHy 70H126uRP22§99 50t ype contr ol

anti body (a %%gggwﬁnm_%é,%g%ﬁgl 0 CD44-v6) that does not bind

|GF-1 or I GF2Z, rapanycin, of a conbi’nati on” o' rapanycin and test anti body,
are added to the cells. The typical concentrations used are 30, 10, 3.3,
1.1, 0.37, and 0.12 lig/nl (or 100, 10, 1, 0.1, 0.01, 0Q.001 nM 25 rapanycin
and test ant iByaeples §or BEMHIMAMIPERIS Fapamysy. teiralaps. defaselimps (vhigher f or ned
intriplieat S I : 1 ; f 120

§ \%}]s}ﬁ%hﬂst%ls a Kyﬁ Fﬁlﬂﬂ?to?j,'é%tﬁgﬁupngﬁnﬂlBﬁ& 1h%§eH{?ﬁ€hf9(L 965 14t

hours after me e relative c I n eac I's determ ned
usi ng the Cel(4l0 & Bi3 KGhasclinmbnes,cadtBIEADBS (alabd Pi3tkinass s@hibifd?y.omega) .

Lum nescence (LU = Lum nescence Units) is recorded using a XFluor GEN os
Pro 4 and for data 30analysis the nean value fromtriplicate wells is taken

and fitted byhielRlbVAKGANPHIRLIONS ISAOGIK-3OMI A 0Br Y& ARAMBISL.S
program (Gaph Pad Prism) with variable H |l slope. Wstern Blot analysis
of phosphoryl ated AKT and PTEN | evels SK-ES-1 cells are plated in 6-well

plates in.medi um cont ai.ni ng..10 % f et al. hoyj rum and over ni ght
P houbat | OR ¢ treyaS Fougl Bfinopy g FleRits B TP TE S8 e YECBR anti body (a
hunani zed | gGhigiRdrh, pady 20 a1 gLieRh b BRI Y d PibaFRYa@sdufiaih Risedn! G- 1 or
| GF-2, 100 nM 60819, 100 nM rapanmycin, or a conbination of 100 nM 60819 and

(o]
100 nM r apanyidiibitor24 F{d gnd PPAtESY). exiEniedplse an inhibitps of VESER pd RROGFR).ysat e
frozen after r LD i i i r say. 10
vest orn bl ot (I BCER FROEFRFFRSTOLR, SFGRRT BRPARBIAY SCBETY an
SDS PAGE gel ViRikiRadhd FDGFR lighibiedr), imatihi®daled a deChtilgntibitorgalilokihibt (hisag
sandwi ch. Western blots are incubated overnight with a rabbit anti-beta
actin (cont rgnyniabitqrid d¢r-abl apd BRGERInt i - PTEN anti body (Cel | Signal i ng
#9559), or a rabbit anti phospho-pAKT anti body (Cell Signaling #4060), at
1: 5000 (anti-beta actin), 151:1000 (anti-PTEN), or 1:2000 (anti-phosphoAKT)
di | utions i nEkasples lfée lpdgeheg. antagonists are IP1-609, CUR-61414, GDC-0449, TP1-926,

and XI1.-139.

20  Examples for CDK inhibitors are seliciclib, AT-7519, P-276, ZK-CDK (also
inhibiting VEGFR2 and PDGFR), PD-332991, R-547, SNS-032, PHA-690509,
PHA-848125, and SCH-727965.

Examples for proteasome inhibitors/NFkappaB pathway inhibitors are bortezomib,
25  carfilzomib, NPI-0052, CEP-18770, MLN-2238, PR-047, PR-957, AVE-8680, and
SPC-839.

An example for an ubiquitination pathway inhibitor is HBX-41108.
30  Examples for anti-angiogenic agents are inhibitors of the FGFR, PDGFR and

VEGF(R), and thalidomides, such agents being selected from, without limitation,
BIBF 1120 (Vargatef®), bevacizumab, motesanib, CDP-791, SU-14813, telatinib,
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Fol Il owi ng washing in TBS an anti-rabbit |gG HRPO conjugated secondary

anti body (Anershan) is applied for 1 hour and after further washes in TBS
ant i body weaectoosbdeg | s detected by ECL and captured on Ipgpasrbeconvesos
(Amersham. 20 In vitro conmbination of anti-1GF antibody with EGFR

i nhibitor in NSCLCDerived Cell Line The NSCLC-derived cell line A-549
(ATCC#H CCL-185) is plated in 96-well plates at a density of 1000 cells per
well in RPM 1640 nmedi um containing 2 nmM 25 L-glutam ne and 10% f et al

bovi ne ser umkdd9hollsdtiald (eve pmingiitos of SPE)aABT586%BMP K985 HuRiAdT-f i ed

atmospher e Te ARRLQYE IEAXER RRH:Anafidut G 9045 88k luEyant | oay,

erl otini b/ Tarcéva, a conbi nat ant i ’bod\ y and erlotinib are

added to the EMMD@O99BhB¢ICyIp1nail-zzomc&ﬁttvﬁﬁdbi astsranib, 1B, CBS68I9EE ant i body
used are 30000, 10000, 3333, 1111, 370,123, 41 14 ng /rrL and the typi cal
30concent r at 1363 k11889 falsy %Ps]é‘@b&%oﬁﬂbﬁosun@%b/(almnhrbﬁ?ﬁ of kit g2 27

9 nM andseag d?ltﬁ}'tah?iﬁufy @rsg% QipRS df'&ﬁtlt?'lg.ité&ﬂ-g R L innlBir GBS are

t hen i ncubat e 120 ater whi ¢ re atlve cell nunber in
each wel |l i s adéP&G) veedanib; tagdutingd @Gédol afiihleibia Qf Hlﬁmnd@ﬁa@mazopdnhb WPFabi ity

assay (Prone Lu 'nesce C L nesce i S recor ed using a
XFl uor GENi ogg%gr ﬁ’EfePtog Fc?pég) g‘éﬁ%%g] Saoralfﬁ%‘ #‘ éfi%?é‘nflplﬂ t"?r plicate

vells is takmf)aogmfeta&ﬁtﬁ@bm%@@r@Sl YR, @Ezvk@gdls%% 1H§1'bﬂ8r & EGgRhglal curve
anal ysis program (G aph Pad Prism) with Svariable Hill slope. Determination

of the effectlcn?), Bdt¥ab719357 (rdscaandinhibitat ofr Raf), sBanﬁ%ﬁ%J(allS@\mn@llstmglfe

i ntraven ) nlstralon .2 kg of
tost 10 Tt Rank IS A GibBR T eBlur dLspy e i oA ETER LT Neeks
ol d (n=5). Sippgke), K -BROUHR dnThhiBUENGUK BRI AIngt (ol 18hiBftordss cKiPshd 200

ng/ kg of antlbod 60819 are (g)zven to male and female Wstar Han rats, 6-8

weeks ol d (nbze- ﬁ]ﬁ) EY T enN P09 MMSrSHI2 ki Eyd 8 1t devitimbnt Yait 1441, hour s

post adminis ood sanple is taken, serumcollected, and total
murine or rata{l(?wl)lazeg\%l s determ ned 15 using the OCTElI A rat/rmuse t ot al

| G- 1 |rrrrunocytorretr| c assay. The assay is perfornmed according to the
manuf acturer's instructions, absorbance is rreasured at 450 nm and eval uat ed

usi ng t hé Sofraddippeal harengatie acont sraxidserls selseied fioan GOER inbibieisel MaYe t he
serum concent,t gty ?ﬁg n%trlg%ﬁép gng@Em%ub Wﬂl—E%ﬁ%ﬁ}d(ﬁggé%ﬂ@&%rs i's

perfornmed using Prlsms twar e
phosphor yl at iaot- EEIHRSAntNMwd ®s, Witlhow bihawstioc.elré cdtume&brmﬁnmunabl | y expressing

- 0
ih lﬁ‘g‘g? i Lgeéng%gor tﬁ%% tuar'Irlu%la{Ea IeQeEnafllolre]se gor smal:l)l}/nEolYleculIIé) Bb%ﬂel 9[09’5“ a%eh 10% heat
gefitinib, erlotinib and vandetanib (also an inhibitor of the VEGFR). Another

20  example for an EGFR modulator is the EGF fusion toxin.

Further EGFR and/or Her2 inhibitors useful for combination with an anti-IGF
antibody molecule of the invention are BIBW 2992 (Tovok®), lapatinib,
trastuzumab, pertuzumab, XL-647, neratinib, BMS-599626 ARRY-334543,

25  AV-412, mAB-806, BMS-690514, JNJ-26483327, AEE-788 (also an inhibitor of
VEGFR), AZD-8931, ARRY-380 ARRY-333786, IMC-11F8, Zemab, TAK-285,
AZD-4769.

Other agents that may be advantageously combined in a therapy with the anti-IGF
30 antibody molecule of the invention are tositumumab and ibritumomab tiuxetan

(two radiolabelled anti-CD20 antibodies); ofatumumab, rituximab, LY-2469298,

ocrelizumab, TRU-015, PRO-131921, FBT-AO05, veltuzumab, R-7159 (CD20
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25 sodi um pyrovate, 0.075% sodi um bi carbonate, MEM NEAA, and 0.3 ug/ m
puronycin at 37C and 5 % CQ2 in a humdified incubator. Cells are detached
with trypsonbfedtésesr esuspended in growt h medi um and di | ptedre@obE39H00
cells/m.. 100 iut (10,000 cells) are seeded in wells of a sterile 96-well
pl ate and incubated overnight in a humdified incubator at 37C and 5% CQO2.
The cells are then starved 30 with 100i ut/well assay nedi um ( DVEM

suppl emented with 0.5% heat inactivated FCS; 1 nM sodi um pyrovate, 0.075%
sodi um bi car BynBiteEs), ahaltwmahmyntaﬁ@ﬁr@@Ub%siYéoﬂeéowbg fan astcoplasior e. A

ange of testyAnLiRegX sE09RAN AR, REARRLES, EDBIARLAIRY; um | o added to

the cells, ateto ne the standard

devi ati on forzalﬁﬂﬁﬂmmas(awm@aﬂagmﬁm) S@N4m€5{lﬁamhganh@dgepto®¢ﬂd&u&td&al bi ochem
No. GR11L) is also tested in these experinents /L final

concent r at i oRyIAPEASS Q@d@bﬁé‘} ﬂﬂcaﬁlirﬂlépatb&?c%mgr%t@@ﬁ? mlﬂ\”tcﬁ n Sserum (20%
final 30
| nal congen é?lf ROMs. F%}Qzﬂﬁciea,afgé@@gﬁp&uﬁl 5, 1951?% ab %ggﬁﬁ]&ﬁ&éﬁéz mn in

the hum difie acin rowt h medi um
wi t h 4% f or nmahtdeihyrshe inmliPRGbf (0 IC22B inhibitat), REU-0f6t @rCR3binhéstr)cycl es wit h

300 at/well uffer ( ] 0, 1% Trito for 5 mn (wWth

agi tati on) tﬁ@ggeﬁ‘@ §4’*3 gﬁg Wﬂowiﬁﬁ%@%} étP735\<Eﬂrlm 2BIragt, v dr ogen

peroxi de in \e%%z@m @&xabiPhunkéh, 3oMaBUARRG-B51 Bld ANRG 163 53TR AMBSERFI0RTAI N

wi th 3004/ wel I washi ng buffer and bl ocked wi th 100i at/wel | bl ocking buffer

(5% BSA i n wasidubatdrtler) for 60 min at RT with agitation. Blocking buffer is
r enoved ?Qd 501L11/wel | primary phophol G- 1 receptor 13 (tyr1135/1136) /
insulin ceptor 13 (tyr1150/1151) antibody (Cell Signaling, No. 3024)

di luted 1:10Qfhérthbimemhistapeuthidiigy thasmaddedsedRh ab@sinafien #athitRe st
overnight at 4C with agitation then washed three tines as above and 50

at/wel | ant i 2piabisiyimelgcmlesordithe piessid gvepuen #s sel@ﬁje@ fame guiat hinhpdder adi sh
peroxi dase (kgkQ,, Noy &9&418%1 gg,&éétatﬁﬁ aﬁtﬁ?c?% % Cééhl% f&yftér%ﬁnfeﬁ added.
a a on

After a 60 mn |ncubaQt|on s ar e was?ied tw ce

wi t h washi ng rilogifer, ﬁﬁve@b@ﬁtﬁmagﬁitrﬁhmtam tfhuta3fiQe, |1ﬂ1futdﬁB$e bl&Ddtadaidep! | TVB
substrate_sol uti on 20 ( Bender I\/de%stem; No. BM5406. 1000) is added to the
vel |'s anddi néybyataEenoraseiale fnpsienger usstRlincrats; TRGPiinIRRCt hi s the reaction

|5 5t opped by padhgr AR block MABOBARANAL oAEL AN b G gbsor bance

read using a photoneter 650 nm as referénce I Ahi bition of
| G- 1R or | RvApphodphaoyhaté mhibitGh0(c\eahnmsgozarie ldmmtdﬂlmmdolbye@nmpﬂan@al

anal ysis. 25 Fab-]|G--1 co- Crimﬂdl sat.i on nd st r.uc%ée det.erm nation
Monocl onal  aftied esOdPEse ag‘?im%ISB FRUIPERYSLY (568 GRAEpHSEshat e (pH
7.0) prior t%@?&ﬁtenawr&&s Eét%ehf@@ﬁbﬂ%hﬁ Slhai’@mA{rﬁﬁérﬁhn) E’ntﬁﬁé@@méss
activated in digestion fer (phosphate buffer confaining 10

cyst ei ne2fydlograntfaeldies 11146 mw@mmte plelnﬂetl’@}edf lellmﬁllirﬁgartamuﬁsahkﬁf act ur er's

i nstructi ons . bo actjvat ed. papai n tio
enzyme: 1 g6 = Soe ihd Tkt Fad e e Mehefingt Gl S HRRERA e 58 Shaker
over ni ght . Diag@fkin@RnlsgsdsGReess Myrcasidpirthe thidacatindlicthdtibing ahd nal
concentration of 30 MM To separate the Fab fraglmtnt from Fc fragnents, Fc

cl eavage prodeePsahdylambing fiveadbinpk adfityewnr eHinetesi(e el vdyeeychneo a

Protein A like doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin-C, bleomycin

25  dactinomycin, plicamycin, mitoxantrone, pixantrone, streptozocin); platinum
derivatives (e.g. cisplatin, oxaliplatin, carboplatin, lobaplatin, satraplatin);
alkylating agents (e.g. estramustine, meclorethamine, melphalan, chlorambucil,
busulphan, dacarbazine, cyclophosphamide, ifosfamide, hydroxyurea,
temozolomide, nitrosoureas such as carmustine and lomustine, thiotepa);

30  antimitotic agents (e.g. vinca alkaloids like vinblastine, vindesine, vinorelbine,
vinflunine and vincristine; and taxanes like paclitaxel, docetaxel and their

formulations, larotaxel; simotaxel, and epothilones like ixabepilone, patupilone,
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5 MabSel ect columm equilibrated with phosphate buffer. The colum is washed
with 5 colum volunes of PBS, and the Fab fragnent is collected in the

f 1 owt hr owghosndesssh fractions. The Fc fragment and i naciephéb/oadses el ut ed
fromthe colum with 100 mMMcitrate buffer (pH 3.0) and subsequent size
excl usi on chromat ography of the Fab fragnment is perfornmed using a H Load
Superdex 75 10 columm. The colum is run at 0.5 nL per min with 20 nM
triethanolam ne, 130 mM NaCl, pH 8.0. The protein concentration of Fab
fragnents i s Z&eEBPN tapeisyycarcaiahibitaty (aigsenipedopbyintoxigolikhetoresadd and of Fab
fragments is se Méstern.Bl ot ti I - -1 G--1 conplex is
generated by RRAPIG RaesEThRREE Mokt T fo e Yo AsRRanehts o0

(G opep; Recepémsthrapelrics bacht Renpfostihd, adadralidopMitedicrose ilpkd) pravattaained
overnight on a rotor shaker at 4 C. Concentration of the conplex to (15

mg/ L) and r &MsiaC. #1d piEBShecraptenecslese¥iPor ned using an Amcon-Utra

devi ce. C%ystal lization of the Fab:1G--1 conplex is carried out using

vari ous 20 techni ques such as hanging drop, sitting drop, and seeding. In
one enbodi memt pnd xpecy thetaati-1GE apribedypind Bteds biythe antcatdn mg usdrbinsol uti on wit h
a reservoir that.reduce he so] ubiljt f th roteins due.to. presence of
br eci pi t ant s COMPWANOR S5 AHTIRGASSY i REe il ParR QEraedPRy

various Cpndtpﬁélﬁﬁb&l/lc%gpfaﬁn Br ééﬁléi@a%irf%/c@slﬂaftﬁ{pl%ﬁﬁH@)d’@&itﬂ&g@ﬁ%@or_‘i’é’_ addi tion
of a precipitant and additives. The concentration of the 25 precipitants is

pref erabl y bembedmddt,50cksanbinaticnethpiapymay the répskfedscyasalgimedsefabl y about 3
to about .6. The concentrati,on of e protein int sol.ution is preferably
that of e Guiay GEroRSian Romt BRaBR P Mesihe i L kPRt ebi £ hg
crystallizat &&@tﬂ&&@fgfﬂﬁﬁk Y3 hekp et fardIG 2 BEibod endldvutealghdTERE onal
structure of Fab:1G-1 conpl ex as defined bg@atom c 30coordinates is

obt ai ned f r of¢gifen X byusgifery: dtthiedrsatmaant ef NS6LCG: Heanothesaspechiep 4tile el ect ron
density map i i i t j: etter
than 2 r osorcriScob B Bl il D BF ol BB b BLTelif 85
(nunber 154) oagdmbodiincaglthe ditirEISamivedpinodgunteoxiayrbd ednyinistefOPrepbatadlyO0A, € =
195A; and y = 120. The nethod for determ njng the three dinensional
structur @i s ThitE¥Ip aF 1 Peptchecn@dr Ishexalesi Mvenmbdation avithy conHBuSy uct ure of a

ol osel y I el abaifTokEEH P R A TR Okinlch 830 Y, GOTRL & yMIHEImEHiordi 0 and

refining is done in several iterative steps to fin R-factors (R and
Rfree) of 21 hapaddo@B¥bar empmotriavel y. Det ermi nati on of pharnacokinetic
paranmeters in rats 10Wstar rats are given five intravenous bol us
adm ni strations of 18, 52, and 248 ng/ kg anti body every 72 hours. At

various timepeiaAtiIGR aRliQH $8RBIIEs bStht akeRtidDd & RichufEnt & drbody
concentration in the plasma is determ ned by sandwi ch ELI SA. This all owed

t he nmean2pharcorokineisi mapalsaterembingl witheaganis ithed thrgetshdGEaRcBucht ed on t he
st dayof gal [0 ARl ik oS H L ERSS R ASu3sh, oy o

IMC-A12, MK-0646, AVE-1642, R-1507, BIIB-022, SCH-717454, rhu Mab

IGFR and novel chemical entities that target the kinase domain of the IGF1-R

(e.g. OSI-906 or BMS-554417, XL-228, BMS-754807).

25

The anti-IGF antibody molecules of the invention may also be used in combination

with other therapies including surgery, radiotherapy, endocrine therapy, biologic

response modifiers, hyperthermia and cryotherapy and agents to attenuate any

adverse effect, e.g. antiemetics and, in a preferred embodiment, antidiabetics,

30 e.g. metformin.
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15(with t(n) = 1008 hours). EXAMPLE 1 Sel ection of high affinity antibodies
that bind 1G--1 20 In order to identify Fab fragnments with inproved
affinity wo ounmesesG-- 1, several 'parental' Fab clones woaterasos/obsdent i fied
to bind IG-1 with | ow nanonol ar affinity are subjected to "in vitro
affinity maturation' where the L-CDR3 and H CDR2 sequences of each clone
are separately diversified by substituting the parental 25 sequence with a
l'ibrary of new L-CDR3 and H CDR2 sequences. The resultant 'naturation
libraries' arldcgntleEratibedy moleatlroef thanicniden ¥a akaraeful Grliagngnid of he cl ones

with the best,alfl Ol A8 SeLEHEd OGONLRILE R hILE LAk Nt i bodi es and

tested further ree an I es” W unan affinities

are 60814, 6@&ldopracd obPd3ceswioh ol divasbead.§.ifor ﬂetasmﬁﬂﬁ@)ele%teaSGF-ZL&Oels and 130
pPM respectively 30 (shown in Table 1) as deternined

el ect r ochemi Idﬂﬁf%lé%‘éﬁié@ﬂ%% @Yy FresnGHS eiteratiqn ?BCFPCK"ES ﬁ@dnsulfnplé@E 1.
I G- 1 Bl NDI NG QUMYRRY: AREALQEY AT kY fBMIinfAB 14 AR8080 8k %idR8sR0833

applications, e.g. for detection of IGF-1 in human tissue sections by
immunohistological staining, is a chimeric antibody that is derived from a human
antibody. In such antibody, the constant regions, or parts thereof, have been
replaced by the respective sequences from an antibody of another species, e.g.

10 mouse. By using such chimeric antibody as a primary antibody, the secondary
antibody, e.g. a goat antibody which specifically reacts with the murine Fc portion,
will specifically recognize the murine sequences of the chimeric primary antibody
and not bind to the Fc portions of the other human immunoglobulin molecules that
are present in the human tissue sample. Thus, undesired background staining is

15  avoided.

The antibodies of the invention, by blocking IGF-1 and IGF-2 mediated signal
transduction, may also be useful for the control of body weight and adipose tissue
formation. To this end, the antibodies of the invention are administered alone or in

20  combination with other anti-obesity drugs.

MATERIALS & METHODS

25  Selection of high affinity fully human antibodies that bind IGF-1

Selection of specific Fab fragment clones from the human combinatorial antibody
library (HuCAL Gold) (Knappik et al., 2000) that bind human IGF-1 with low
nanomolar affinity is performed essentially as described by Rauchenberger et al.,
30 2003, in three panning cycles. In order to identify Fab fragments with improved
affinity to human IGF-1, several of these ‘parental” Fab clones are subjected to

‘in vitro affinity maturation’ essentially as described by Nagy et al., 2002. The
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130 5 The antibodies are also tested for their binding to human, nurine,
and rat |G~ 1 and |1 GF-2, and human insulin, in inmunosorbent assays. This
denonst r avedoionatss€0814, 60819, and 60833 show comnpar ablpeTmpeaR tBaLt | Ve

bi nding with nmouse and rat I G-1, and human, nurine and rat |G~ 2, but no
reactivity to human insulin (at 10t he hi ghest concentration tested, 50
ng/m) (Figures 1A-1G. Affinity constants for binding of the antibodies to
human, nouse, and rat IGF-1 and 1G-—-2 is al so determ ned by surface plasnon

resonance ( BillacBRe)(lighfzahpii GDRIhandidt(HIR2 (hepwy cleadn €82 seaignedsedf gpeh bodi es
on the sensor;and f ] n 15 | S tured anti bodi es,
t hus over com'c%logle gﬁey‘iegyia%?}f é/wgﬁs{‘fggitbytsﬁg%th%g& tggégl%ﬁ{raplg?q%? e VY%: antigens are
coated onto tpgrosknady 1ahd-ChR3 and HhODReaaddediromhieu@AL (Khdppilcanss ant s
using this nethod for antibody 60833 are shown in Table 2 where it can be
seen that théOf®aBhaess arpToRArgeEomdhe Mkt rpuratign fomilvardcecy are 0. 07

nM and O. n i . . I | BODY
60833 FCR9 HUMRFNﬁ %&E}%%%Sﬁ%gf%ﬁi ﬁ%ﬁ:‘:@‘f‘h‘ 2@[6)%%}4% BN%{EiDB%ggE tS@gIIZ_ACE
PLASMVON RESONANGE af AT BEDM CERT URE NETGB)utiah pAmtingsene Kecforfmddaintet z-r , - 11
I XOFf [ 3]

normal and increased stringency washing conditions according to methods known

in the art, with antigen reduction, and with and without blocking by human insulin.

The panning outputs after three phage panning rounds are subcloned into a Fab

10 expression vector and the affinity of each Fab for human IGF-1 determined by an
electrochemiluminescence-based equilibrium titration technology developed by
BioVeris (Witney, Oxfordshire, UK) essentially as described by Haenel et al.,
2005. The Fab clones with the best IGF-1 affinities are sequenced, then converted
into human IgG1 antibodies as described by Krebs et al., 2001, with subnanomolar

15  affinity to human IGF-1 without any change in specificity compared with the

parental antibodies.

Cloning and recombinant expression of IgG1 antibodies

20  Variable heavy chain regions (VH) and variable light chain regions (VL) are
excised from the Fab expression vectors by restriction enzyme digestion and
ligated into compatible restriction enzyme sites of pcDNA3.1 based plasmids
containing the human IgG1 heavy chain and human Igh light chain constant
regions respectively. EndoFree plasmid preparations (Qiagen) are prepared and the

25  heavy and light chain plasmids are co-transfected into HEK293 freestyle cells
(Invitrogen) at a concentration of 1 mg/L of each plasmid according to the
supplier’s protocol. After 72 hours the supernatant is harvested and the IgG
concentration determined by ELISA. Antibody is purified on a modified protein A
column (GE Healthcare), eluted into a citrate buffer and then dialysed to a

30  concentration of 2.5 mg/ml in PBS. Alternatively, a CHO cell line stably integrated
with the antibody expression plasmids is generated and used to produce the

antibodies.
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KD [nM Human 1G--1 4.74 x 106 3.01 x 10-4 0.07 Mouse 1GF-1 1.00 x 106
3.23 x 10-4 0.33 Rat 1G-1 3.81 x 106 2.53 x 10-4 0.07 Human 1 G2 3.97 x
106 3. 53 w0k010d66868 PCT/EP2009/066894

Surface plasmon resonance analysis for determining affinity constants

a) Antibody capture method
5  The sensor chip is coated with approximately 1000 RU of the reference antibody in

flow cell 1 and approximately 1000 RU of a rabbit-anti-human Fc-gamma-specific
antibody in flow cell 2 using the coupling reagents from an amine coupling kit. A
target of 1000 RU is set in the surface preparation wizard of the Biacore 3000
software at a flow rate of 5 ul/min. Running buffer used is HBS-EP. The affinity

10 measurements are made using the following parameters: 20 ul/min flow (HCB
running buffer:); 25°C detection temperature; Fcl, Fc2 flow paths; Fcl, Fc2
detection; anti-IGF-huMAb-capturing: 3 min of a 1 ug/ml solution; 5 min IGF-Ag-
association; 5 min IGF-Ag-dissociation; regeneration: 30 sec pulse with 50 mM
HCI. The IGF antigens are diluted to 500, 250, 125, 62.5 and 31.3 nM in running

15  buffer (HCB) and the different antigen dilutions are run singly over Fcl and Fc2
with random order. Blank runs using running buffer only are run in-between.
A blank run curve is subtracted from each binding curve before affinity analysis.
Data evaluation is performed using the BlAevaluation software (version 4.1,
Biacore, Freiburg, Germany). The dissociation and association phases of the

20  kinetics are fitted separately. For the separate fit of the kgiss values a time-frame of
the initial 200 - 300 seconds in the dissociation phase is used (range of steady
decrease of signal). For the separate fit of the k,ss values, initial time frames of
approx 100 seconds are used (range of steady increase of signal) and for calculation
the individual kgiss values are used with the 1:1 Langmuir association model. The

25  average values with the standard deviations of the kinetic data together with the

corresponding dissociation (Kp) and association (Ka) constants are calculated.

b) IGF coating method
The determination of binding constants of IGF antibodies to IGF ligands when the
30  sensor chip is coated with IGF ligands is essentially performed as described above

except that the sensor chip is coated with 35.1 pg/mm” and 38.5 pg/mm” IGF-1 and
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0.913 Mouse 1G--2 8.68 x 105 1.1 x 10-2 13.4 Rat |G~ 2 2.56x 106 6.13 X
10-3 2.41 EXAMPLE 2 5l nhibition of I G- Si2nalling The first signalling
event whiwb 20m0046s68f ol | owi ng bi nding of 1GFs to the | GFpEREP00066894
phosphoryl ation of the IGF-1R A cell-based ELI SA assay is used to neasure
the inhibition of 1G- induced I G- 1R phosphorylation by the anti body 60833.
The 10potency and effectiveness (of up to 15 iLig/nL (100 nM) of 60833 in

neutral i sing reconbi nant bioactive IG--1 and | GF-2 induced |G- 1R

phosphor yl at 16H-2 rgspistieeli Heecrntipgdigheignhannlopadst evestherrliinestdhpfodlomingur e 2
60833 potentl ffegtine I nhd bits I,GF-1 (Figure 2A) and I GF-2 (Figure
2B) induced sclxﬁ%gﬁ?t?or?&i gq’r%\ét L%S’sé;%%alszzl}al\{/[' the 1G--1R targeted mAb cclR3 is
much | ess potent and effective 15with respect to I G--1 induced signalling,

and displays a very weak effect on |G~ 2 jnduced signalli ng. A simlar cell
based | R-A pAdesHERentaf bindipg gphpmapswyring apdFah ieF sapd ¢4 Bmaps33 can al so

i nhi bit | - %nﬁﬁiﬂ']ﬂ'iﬁlinﬂﬂlo\ébﬁ)ehﬁﬁéayﬁs shown in Table 4 and

Fully human IgG1 antibodies that bound with high affinity to IGF-1 are also tested
for binding to human IGF-1 in direct immunosorbent assays (ELISA). Assays are
performed by coating human IGF-1 (R&D Systems, No. 291-G1) to 96-well

10  Maxisorb plates at a concentration of 0.5 pg/ml overnight at 4°C (100 ul/well).
Coating buffer alone is used as a control for unspecific binding. Wells are then
washed once with washing buffer (1 x TBS-T) and residual binding sites are
blocked with 200ul blocking buffer for 1 hour at room temperature on an orbital
shaker followed by a further wash cycle. Serial three-fold dilutions of each test

15  antibody in blocking buffer are prepared directly on the coated plates. Typical
concentrations used are 50, 16.6, 5.6, 1.8, 0.6, 0.2, and 0.07 ng/ml. Blocking buffer
alone is used as a positive control. The plates are then incubated for 2 hours at
room temperature with agitation. After three wash cycles 100 ul/well of HRPO-
conjugated anti-human IgG secondary reagent (Jackson ImmunoResearch Inc.)

20  diluted in blocking buffer is added to all wells. After 2 hours incubation at room
temperature with agitation the plates are washed three-times and 100 pl/well of
TMB substrate solution (equal amounts of solution A and B) are pipetted into all
wells. The plates are incubated for 10-20 min at RT with agitation and then the
reaction is stopped by addition of 100 ul/well 1 M phosphoric acid. The absorbance

25  is measured at a wavelength of 450 nm (reference 650 nm).

Binding of the fully human IGF-1 binding IgG1 antibodies to mouse IGF-1
(R&D Systems, No. 791-MG), rat IGF-1 (IBT, No. RU100), human IGF-2
(GroPep, No. FM001), mouse IGF-2 (R&D Systems, No. 792-MG), rat IGF-2

30 (IBT, No. AAU100), and human insulin (Roche) is also tested as described above

for human IGF-1 (except that the concentration of human insulin used for coating

is 3 ug/ml).
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20 exanple Figure 3A, 60833 potently and effectively inhibits |G- 2 induced
| R-A phosphorylation. In contrast, cclR3, which cannot bind IR-A shows no
i nhi bi t oryoebfeastsss The | evel of | GF bioactivity in humapcsareemosespt asma
sanpl es can al so be 25 neasured using the |G- 1R phosphoryl ation cell based
ELISA. This is used to determ ne the potency and effectiveness (up to 15
iLig/nm. (100 nM) of 60833 in WD 2010/ 066868PCT/ EP2009/ 066894 neutral i si ng
human serum | G- bioactivity. As shown in Table 3 and exanple Figure 3B
60833 potently and effectively inhibits IGF bioactivity in human serum 5

St mul us. 1 it SR oo s AR ol Py 350 o "
(100 nM I nhi bi tor
The MCF-7 breast cancer derived cell line (ATCC, HTB-22) and COLO 205 colon
5  cancer-derived cell line (ATCC # CCL-222) are plated in 96-well plates at a cell
density of 1000 cells per well in serum-free RPMI medium. 10 ng/ml of either
IGF-1 or IGF-2 is added in the presence or absence of a humanized isotype control
antibody that does not bind IGF-1 or IGF-2, or antibodies 60814, 60819, and 60833
at concentrations of 12, 37, 111, 333, 1000 and 3000 ng/ml. Cells are cultured for
10 5 days then the relative cell number in each well determined using the CellTiter-

Glo luminescent cell viability assay (Promega). Luminescence (LU =

Luminescence Units) is recorded using a XFluor GENios Pro 4.

Ewing’s sarcoma-derived cell line growth assay

15
The Ewing’s sarcoma-derived cell lines TC-71 (ATCC # ACC516) and SK-ES-1
(ATCC# HTB86) are plated in 96-well plates at a density of 1000 cells per well in
DMEM medium containing 1 x NEAA, 1 x sodium pyruvate, 1x glutamax and 10
% fetal calf serum (FCS) and incubated overnight at 37°C and 5 % CO; in a

20  humidified atmosphere. The following day a serial dilution of test antibody,
humanized isotype control antibody (a humanized IgG1 antibody targeted to
CD44-v6) that does not bind IGF-1 or IGF-2, rapamycin, or a combination of
rapamycin and test antibody, are added to the cells. The typical concentrations used
are 30, 10, 3.3, 1.1, 0.37, and 0.12 pug/ml (or 100, 10, 1, 0.1, 0.01, 0.001 nM

25  rapamycin and test antibody for combination studies) and each dilution is
performed in triplicate wells. The cells plus antibody are then incubated for
120 hours after which time the relative cell number in each well is determined
using the CellTiter-Glo luminescent cell viability assay (Promega). Luminescence
(LU = Luminescence Units) is recorded using a XFluor GENios Pro 4 and for data

30  analysis the mean value from triplicate wells is taken and fitted by iterative
calculations using a sigmoidal curve analysis program (Graph Pad Prism) with

variable Hill slope.
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IGF-1 (20 ng/nl) 60833 0.09 0 cclR3 1.16 35 Control 1gG >15 108 | GF-2
(100 ng/nL) 60833 1.12 7
WO 2010/066868 PCT/EP2009/066894

Western Blot analysis of phosphorylated AKT and PTEN levels

SK-ES-1 cells are plated in 6-well plates in medium containing 10 % fetal bovine
5  serum and after overnight incubation they are treated with either 100 nM isotype
control antibody (a humanized IgG1 antibody targeted to CD44-v6) that does not
bind IGF-1 or IGF-2, 100 nM 60819, 100 nM rapamycin, or a combination of
100 nM 60819 and 100 nM rapamycin. 24 hours later the cells are lysed and the
cell lysate frozen after the protein concentration is determined by Bradford assay.

10 Western blotting is performed by applying 30 pg of protein lysates to an SDS
PAGE gel (BioRad) and the gel blotted on a Citerian gel blotting sandwich.
Western blots are incubated overnight with a rabbit anti-beta actin (control)
antibody, a rabbit anti-PTEN antibody (Cell Signaling #9559), or a rabbit anti-
phospho-pAKT antibody (Cell Signaling #4060), at 1:5000 (anti-beta actin),

15 1:1000 (anti-PTEN), or 1:2000 (anti-phospho AKT) dilutions in 1 % milk powder.
Following washing in TBS an anti-rabbit IgG HRPO-conjugated secondary
antibody (Amersham) is applied for 1 hour and after further washes in TBS
antibody reactivity is detected by ECL and captured on Hyperfilm (Amersham).

20 In vitro combination of anti-IGF antibody with EGFR inhibitor in NSCLC-
Derived Cell Line

The NSCLC-derived cell line A-549 (ATCC# CCL-185) is plated in 96-well plates
at a density of 1000 cells per well in RPMI 1640 medium containing 2 mM

25  L-glutamine and 10% fetal bovine serum and incubated overnight at 37°C and
5% CO; in a humidified atmosphere. The following day a serial dilution of test
IGF antibody, erlotinib/Tarceva, or a combination of test IGF antibody and
erlotinib are added to the cells. The typical concentrations of the test IGF antibody
used are 30000, 10000, 3333, 1111, 370,123, 41, 14 ng/mL, and the typical

30  concentration of erlotinib used are 20000, 6667, 2222, 741, 247, 82, 27, 9 nM, and
each dilution is performed in triplicate wells. The cells are then incubated for

120 hours after which time the relative cell number in each well is determined
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cclR3 >15 76 Control 1gG >15 108 Human Serum Pool ed from Heal t hy Donors
(20% 60833 0.25 5 cclR3 >15
WO 2010/066868 PCT/EP2009/066894

using the CellTiter-Glo luminescent cell viability assay (Promega). Luminescence
(LU = Luminescence Units) is recorded using a XFluor GENios Pro 4 and for data
analysis the mean value from triplicate wells is taken and fitted by iterative
calculations using a sigmoidal curve analysis program (Graph Pad Prism) with

5  variable Hill slope.

Determination of the effect on total murine and total rat serum IGF-1 levels

Single intravenous (bolus) administrations of 25, 12.5, 6.25, and 3.13 mg/kg of test
10 IGF antibody are given to female athymic NMRI nude mice, 6-8 weeks old (n=5).
Single 10 minute intravenous administrations of 30, 100, 200 mg/kg of antibody
60819 are given to male and female Wistar Han rats, 6-8 weeks old (n=4 male,
4 female). Prior to antibody treatment and 24 hours post administration a blood
sample is taken, serum collected, and total murine or rat IGF-1 levels determined
15  using the OCTEIA rat/mouse total IGF-1 immunocytometric assay. The assay is
performed according to the manufacturer’s instructions, absorbance is measured at
450 nm and evaluated using the SoftMax Pro software. A standard curve is used to
determine the serum concentration of total IGF-1 in ng/ml. Statistical analysis is
performed using the GraphPad Prism software.
20
Cell based IGF-1R phosphorylation ELISA

Mouse fibroblast cell lines recombinantly expressing human IGF-1R or human IR-
A are maintained in DMEM supplemented with 10% heat inactivated FCS, 1 mM
25  sodium pyrovate, 0.075% sodium bicarbonate, MEM NEAA, and 0.3 pug/ml
puromycin at 37°C and 5 % CO; in a humidified incubator. Cells are detached with
trypsin/EDTA, resuspended in growth medium and diluted to 100,000 cells/mL.
100 uL (10,000 cells) are seeded in wells of a sterile 96-well plate and incubated
overnight in a humidified incubator at 37°C and 5% CO,. The cells are then starved
30  with 100 uL/well assay medium (DMEM supplemented with 0.5% heat inactivated
FCS; 1 mM sodium pyrovate, 0.075% sodium bicarbonate, and MEM NEAA) and

incubated overnight as before. A range of test antibody concentrations prepared in
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120 Control 1gG >15 110 TABLE 4. EFFECT OF 60833 ON | R- A PHOSPHORYLATI ON
| R-A Phosphorylation Stinulus Inhibitor 1Cso (iag/nm) % Remai ni ng
Phosphor wvetzommesdss 151ag/ . (100 nM Inhibitor | G--2 PCT/EP2009/066894

assay medium is added to the cells, all samples are prepared in triplicate to
determine the standard deviation for each assay condition. An IGF-1R antibody,
aIR-3 (Calbiochem, No. GR11L) is also tested in these experiments. IGF-1 (20
ng/mL final concentration), IGF-2 (100 ng/mL final concentration), or human
5  serum (20% final concentration) is then added and the plates incubated for 30 min

in the humidified incubator. Cells are fixed by replacing the growth medium with
4% formaldehyde in PBS for 20 min at RT. After two wash cycles with 300
uL/well wash buffer (PBS with 0.1% Triton X-100) for 5 min (with agitation) the
cells are quenched with 100 uL/well 1.2 wt% hydrogen peroxide in wash buffer for

10 30 minutes at RT. Cells are washed again with 300uL/well washing buffer and
blocked with 100 uL/well blocking buffer (5% BSA in wash buffer) for 60 min at
RT with agitation. Blocking buffer is removed and 50 ul/well primary phopho-
IGF-I receptor P (tyr1135/1136) / insulin receptor 3 (tyr1150/1151) antibody (Cell
Signaling, No. 3024) diluted 1:1000 in blocking buffer is added. Plates are

15  incubated overnight at 4°C with agitation then washed three times as above and 50
uL/well anti-rabbit IgG goat immunoglobulins conjugated with horseradish
peroxidase (Dako, No. P0448) diluted 1:500 in blocking buffer is added. After a 60
min incubation at RT with agitation the wells are washed twice with washing
buffer as above and once with 300 uL PBS. 100 uL/well TMB substrate solution

20  (Bender MedSystems, No. BMS406.1000) is added to the wells and incubated for
10 min with agitation, following this the reaction is stopped by adding 100 uL/well
1 M phosphoric acid and the absorbance read using a photometer (OD 450 nm, OD
650 nm as reference). Inhibition of IGF-1R or IR-A phosphorylation ICs, values
are determined by graphical analysis.

25

Fab-1GF-1 co-crystallisation and structure determination

Monoclonal antibodies are prepared in a buffer of 100 mM Na-phosphate (pH 7.0)
prior to papain digestion. Papain (Sigma Aldrich, P #3125) is activated in digestion
30  buffer (phosphate buffer containing 10 mM cysteine hydrochloride, 4 mM EDTA,

pH 7.0) following the manufacturer’s instructions. IgG antibody is mixed with the
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(100 ng/ L) 60833 0.82 6 cclR3 >15 115 Control 1gG >15 109 EXAWPLE 3
Effects on 1G--1 and | G~ 2-induced cell proliferation The effects of

ant i bodi e§0608lé63660819, and 60833 on I G--1 and | G-- 2 i pdwa@dood/obbshs 7
(breast cancer derived) and COLO 205 (colon cancer derived) cell line
proliferation is determ ned. Exanples of the effects of antibodies 60814
and 60819 are shown in Figures 4A-D. All three antibodi es show a dose
dependent inhibition of 1G-1 (Figures 4A and 4C) and I G~ 2 (Figures 4B and
4D) i nduced KEfardFEpg. (rafia carpmaByG anld ] @l segeqatiogds ingabadetiat 43 Cel |

N T T I
in Tabl e 5. concentration of 30 mM. To separate the Fab fragment from Fc fragments, Fc
cleavage products and intact Mab, the digestion mix is loaded onto a Protein A
5  MabSelect column equilibrated with phosphate buffer. The column is washed with
5 column volumes of PBS, and the Fab fragment is collected in the flow-through
and wash fractions. The Fc fragment and intact Mab are eluted from the column
with 100 mM citrate buffer (pH 3.0) and subsequent size exclusion
chromatography of the Fab fragment is performed using a HiLoad Superdex 75
10 column. The column is run at 0.5 mL per min with 20 mM triethanolamine, 130
mM NaCl, pH 8.0. The protein concentration of Fab fragments is determined by
measuring absorbance at 280 nm. Quality of Fab fragments is analysed by Western

Blotting and ELISA.

15  Fab-IGF-1 complex is generated by adding a 2-fold molar excess of the

recombinant IGF-1 (Gropep; Receptor Grade) to the purified Fab which is then
incubated overnight on a rotor shaker at 4 °C. Concentration of the complex to (15
mg/mL) and removal of unbound IGF-1 is performed using an Amicon-Ultra
device. Crystallization of the Fab:IGF-1 complex is carried out using various

20  techniques such as hanging drop, sitting drop, and seeding. In one embodiment, the
crystal is precipitated by contacting the solution with a reservoir that reduces the
solubility of the proteins due to presence of precipitants, i.c., reagents that induce
precipitation. Screening of various conditions lead to a suitable buffer system
manipulated by addition of a precipitant and additives. The concentration of the

25  precipitants is preferably between 5-50 % w/v. The pH of the buffer is preferably
about 3 to about 6. The concentration of the protein in the solution is preferably
that of super-saturation to allow precipitation. The temperature during

crystallization is preferably between 4 and 25°C.

The three dimensional structure of Fab:IGF-1 complex as defined by atomic
30  coordinates is obtained from the X-ray diffraction pattern of the crystal and the

electron density map derived there from. The diffraction of the crystals is better
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TABLE 5.

INHIBITION OF | G--1 AND | GF-2 | NDUCED PROLI FERATI ON OF THE

15 MCF-7 AND COLO 205 CANCER CELL LINES Cell Line Stinulation IC50 (ng/m)
60814 60816 2000336868 ICF7 | G--1 24.1 54.0 38.6 MCF7 | GF- 2 PCT/EP2009/066894
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30

than 2A resolution. The crystals preferably have the space group P3221 (number
154) and unit cell dimensions of approximately = 70A, b =704, ¢ =195A; and y =
120°. The method for determining the three dimensional structure is molecular
replacement which involves use of the structure of a closely related molecule or
receptor ligand complex. Model building and refining is done in several iterative

steps to final R-factors (R and Rgee) 0f 21 and 23% respectively.

Determination of pharmacokinetic parameters in rats

Wistar rats are given five intravenous bolus administrations of 18, 52, and 248
mg/kg antibody every 72 hours. At various time points a blood sample is taken and
the human antibody concentration in the plasma is determined by sandwich ELISA.
This allowed the mean pharmacokinetic parameters of the antibody to be calculated
on the first day of dosing and half-life is calculated after the last day of dosing
(with t(n) = 1008 hours).

EXAMPLE 1
Selection of high affinity antibodies that bind IGF-1

In order to identify Fab fragments with improved affinity to human IGF-1, several
‘parental’ Fab clones that are identified to bind IGF-1 with low nanomolar affinity
are subjected to ‘in vitro affinity maturation” where the L-CDR3 and H-CDR2
sequences of each clone are separately diversified by substituting the parental
sequence with a library of new L-CDR3 and H-CDR2 sequences. The resultant
‘maturation libraries’ are subjected to solution pannings on human IGF-1 and the
clones with the best affinity are selected for convertion into IgG1 antibodies and
tested further. The three antibodies with the best human IGF-1 affinities are 60814,
60819, and 60833 which had affinities (Kp) of 180, 190, and 130 pM respectively
(shown in Table 1) as determined by an electrochemiluminescence-based

equilibrium titration method.
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anti body, that does not

TABLE 1.
IGF-1 BINDING SUMMARY

Antibody Affinity (pM)
60814 180
60819 190
60833 130

The antibodies are also tested for their binding to human, murine, and rat IGF-1
and IGF-2, and human insulin, in immunosorbent assays. This demonstrated that
60814, 60819, and 60833 show comparable cross-reactive binding with mouse and
rat IGF-1, and human, murine and rat IGF-2, but no reactivity to human insulin (at

the highest concentration tested, 50 ng/ml) (Figures 1A-1G).

Affinity constants for binding of the antibodies to human, mouse, and rat IGF-1
and IGF-2 is also determined by surface plasmon resonance (Biacore) analysis. The
method involves capturing the antibodies on the sensor and flowing the IGF
antigens over the captured antibodies, thus overcoming any avidity effect that
could occur if the IGF antigens are coated onto the sensor and the antibodies added.
The affinity constants using this method for antibody 60833 are shown in Table 2
where it can be seen that the measured Ky values for human IGF-1 and human

IGF-2 are 0.07 nM and 0.9 nM respectively.

TABLE 2.

AFFINITY CONSTANTS OF ANTIBODY 60833 FOR HUMAN, MOUSE, AND
RAT IGF-1 AND IGF-2 DETERMINED BY SURFACE PLASMON
RESONANCE (ANTIBODY CAPTURE METHOD)

Antigen

Kon [M's]

Koff [S-I]

Kp [nM]

Human IGF-1

474 x 10°

3.01x10%

0.07
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bind IG--1 or IGF-2, both 60819 and 60833 show a dose-dependent inhibition
of TC-71 cell proliferation. EXAMPLE 5 5 Effect on total nurine and rat
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may be expected to result in an endocrine feedback through the GH pat hway
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and the nTOR i nhibitor rapanyein, alone ofr in conbination on the
proliferation of the Ewmi ng's sarcoma-derived cell line SK-ES-1 is shown in
Figure 8. There is a dose dependent inhibition of proliferation with both
anti body 60819 and rapanycin alone, with both single agents achieving
25around 60% proliferation inhibition at 100 nM Conbi nati on of equi val ent
doses of both _antibody 60819 and rapanycin denonstrated an additive effect
on the inhi biEtWPc}ngel | proliferation with approximtely 95% i nhi bition
when 100 gM (igﬁﬁ,ﬁiﬁ;‘_{r@fm%&gﬁing?m GF-induced cell proliferation is

medi ated vi a ul ar protein phosphorylation events. One
protei n whose phosphorylation is increased by I1G- stinulation is AKT.
Figure 9 de strates the effect. .of antihod 0819 a I al one or
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recombinant bioactive IGF-1 and IGF-2 induced IGF-1R phosphorylation is

determined. As shown in Table 3 and example Figure 2 60833 potently and
effectively inhibits IGF-1 (Figure 2A) and IGF-2 (Figure 2B) induced signalling. In
the same assay the IGF-1R targeted mAb alIR3 is much less potent and effective

15 with respect to IGF-1 induced signalling, and displays a very weak effect on IGF-2

induced signalling.

A similar cell based IR-A phosphorylation ELISA is used to demonstrate that
60833 can also inhibit IGF-2 signalling via IR-A. As shown in Table 4 and

20  example Figure 3A, 60833 potently and effectively inhibits IGF-2 induced IR-A
phosphorylation. In contrast, IR3, which cannot bind IR-A, shows no inhibitory
effect.

The level of IGF bioactivity in human serum or plasma samples can also be

25  measured using the IGF-1R phosphorylation cell based ELISA. This is used to
determine the potency and effectiveness (up to 15 pg/mL (100 nM)) of 60833 in
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5 is thought to be due to a conpensatory feedback nechanismfoll ow ng mMfOR
i nhi bition. However, when 100 nM rapanycin and 100 nM anti body 60819 are
conbi ned wbeophesgBor yl ati on of AKT is inhibited. This gyg®asmotdsat the
conpensatory feedback which | eads to phosphoryl ated AKT upon rapanycin
treatnment is due to elevation of the IGF |igands and these are inhibited by
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conbi nation, on the proliferation of the NSCLC—derlved cell Iine A-549 is
shown in Figure 10. In this nodel, there is only a small effect of antibody
60819 al one on 20cell proliferation whilst tarceva shows a dose dependent
ef f ect mn%h ginel360% cel | proliferation inhibition at the highest dose
tested (2 INV__Fb_‘ver when anti body 60819 and tarceva are conbi ned there
is a nore potBRFECANAF 08X CONVIEH-hRIPBIASRHORY LedilONor ol i ferati on i ndi cati ve
of a synergistic effect. 25 EXAMPLE 8 Pharmacoki netic properties in Wstar
rats The nean pharnacoki netic paraneters of antibody 60833 in Wstar rats

on the firgt day"§ﬁ1§93|ng WTh I8, pZ, and Z4B N/ KJo) Renldfle! N Tablje 6.
Termnal hal Tpildsh crl g B telCane Lasi, day ladon g, dirt I ¢ (1)
= 1008 hour|s &\ grage term nal hal(rg/mI)e for ] S vells is
221 hr (9.2 ““" AR E 61— MEAN-PHARMACOKHNEIF-C P,(-\ AVETERS OFANTHBEDY
60833 I N WSTAR Ffe"p'sl ON FI RST B o RS
oIR3 1.16 35
(20 ng/mL)
Control IgG >15 108
(GE2 60833 1.12 7
(100 ng/mL) oIR3 >15 76
Control IgG >15 108
Human Serum 60833 0.25 5
Pooled from
Healthy Donors alR3 ~15 120
(20%) Control IgG >15 110
10
TABLE 4.

EFFECT OF 60833 ON IR-A PHOSPHORYLATION

IR-A IC % Remaining
Phosphorylation Inhibitor > Phosphorylation at 15 pg/mL
Stimulus (ng/mL) (100 nM) Inhibitor
IGE-2 60833 0.82 6
(100 ng/mL) oIR3 >15 115
Control IgG >15 109

15
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60833 Dose (ng/kg) 18 52 248 C(max) [ng/mi 0.531 1.70 5.56 AUC(0-72h)

[ mg. h/ ]

15.5 40.2 120 CL [(nl/day)/kg] 22.9 28.7 37.3 V(ss) [nl/kg]
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EXAMPLE 3
Effects on IGF-1 and 1GF-2-induced cell proliferation

The effects of antibodies 60814, 60819, and 60833 on IGF-1 and IGF-2 induced
MCF-7 (breast cancer derived) and COLO 205 (colon cancer derived) cell line
proliferation is determined. Examples of the effects of antibodies 60814 and 60819
are shown in Figures 4A-D. All three antibodies show a dose dependent inhibition
of IGF-1 (Figures 4A and 4C) and 1GF-2 (Figures 4B and 4D) induced MCF-7
(Figs. 4A and 4B) and COLO 205 (Figs. 4C and 4D) cell proliferation. The
concentration of each antibody required to inhibit 50% of the IGF-1 or IGF-2

induced proliferation of each cell line is shown in Table 5.

TABLE 3.
INHIBITION OF IGF-1 AND IGF-2 INDUCED PROLIFERATION OF THE
MCF-7 AND COLO 205 CANCER CELL LINES

ICsp (ng/ml)

60814 60819 60833
MCF7 IGF-1 241 54.0 38.6
MCF7 IGF-2 78.2 40.8 81.2

COLO-205 IGF-1 135.0 216.9 165.1

COLO 205 IGF-2 576.1 100.8 632.3

Cell Line Stimulation

EXAMPLE 4

Effects on proliferation of Ewing’s sarcoma-derived cell lines
The effect of antibodies 60819 and 60833 on the proliferation of the Ewing’s

sarcoma-derived cell line TC-71 grown in medium containing 10% FCS is shown

in Figure 5. Relative to a humanized IgG1 isotype control antibody, that does not
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Neutralization of active IGF-1 with an IGF targeted antibody may be expected to
result in an endocrine feedback through the GH pathway which results in elevated
total serum IGF-1 levels. Antibodies 60814, 60819, and 60833 are cross-reactive
10 with mouse and rat IGF-1 which allows any pharmacodynamic effect on total

serum IGF-1 levels to be measured in these species. As shown in Figures 6 and 7,
administration of antibody 60819 to mice (Figure 6) and rats (Figure 7) results in a
dose dependent elevation of serum total murine and rat IGF-1 levels 24 hours post
administration. This represents a useful pharmacodynamic marker of the activity of

15  these antibodies which can be tested during clinical development in humans.

EXAMPLE 6
Effect of combination of IGF ligand targeting antibodies and rapamycin on

Ewing’s sarcoma-derived cell line proliferation and intracellular signaling

20
The effect of antibody 60819 and the mTOR inhibitor rapamycin, alone or in

combination, on the proliferation of the Ewing’s sarcoma-derived cell line

SK-ES-1 is shown in Figure 8. There is a dose dependent inhibition of proliferation

with both antibody 60819 and rapamycin alone, with both single agents achieving
25  around 60% proliferation inhibition at 100 nM. Combination of equivalent doses of

both antibody 60819 and rapamycin demonstrated an additive effect on the

inhibition of cell proliferation with approximately 95% inhibition when 100 nM

doses are combined.

30  IGF-induced cell proliferation is mediated via a chain of intracellular protein
phosphorylation events. One protein whose phosphorylation is increased by IGF
stimulation is AKT. Figure 9 demonstrates the effect of antibody 60819 and

rapamycin, alone or in combination, on the phosphorylation of AKT in SK-ES-1
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20 I GF-1 residues in contact with 60833 Contact residues on 60833 (CDR)
Honol ogous residue on G2 Leu (L) 5 Tyr (Y) 54; (HCDR 2) Leu (L) 8 Cys
(O 6 SerwOP10awBrss8HCDR 2) Cys (C) 9 Au (E) 9 Thr (T) Per/mphiooRsdps Ser (S)
53; (HCDR 2) Tyr (Y) 54; (HCDR 2) Ay (G 55; (HCDR 2) Ser (S) 56; (HCDR 2)
Au (E) 12 Leu (L) 10 Phe (F) 57; (HCDR 2) Leu (L) 13

cells 24 hours following treatment using 100 nM doses. Compared with
proliferating untreated cells which show phosphorylation of AKT, 100 nM
antibody 60819 inhibited AKT phosphorylation. Conversely, 100 nM rapamycin
treatment resulted in higher levels of phosphorylated AKT than the control which
5  is thought to be due to a compensatory feedback mechanism following mTOR
inhibition. However, when 100 nM rapamycin and 100 nM antibody 60819 are
combined the phosphorylation of AKT is inhibited. This suggests that the
compensatory feedback which leads to phosphorylated AKT upon rapamycin
treatment is due to elevation of the IGF ligands and these are inhibited by antibody
10 60819. Figure 9 also demonstrates that both antibody 60819 and rapamycin, alone

or in combination, do not affect the total levels of PTEN.

EXAMPLE 7
Effect of combination of an IGF ligand targeting antibody and an EGFR

15  inhibitor on NSCLC-derived cell line proliferation

The effect of antibody 60819 and the EGFR inhibitor erlotinib / tarceva, alone or in

combination, on the proliferation of the NSCLC-derived cell line A-549 is shown

in Figure 10. In this model, there is only a small effect of antibody 60819 alone on
20 cell proliferation whilst tarceva shows a dose dependent effect with around

60% cell proliferation inhibition at the highest dose tested (20 uM). However,

when antibody 60819 and tarceva are combined there is a more potent and effective

inhibition of cell proliferation indicative of a synergistic effect.

25 EXAMPLE 8
Pharmacokinetic properties in Wistar rats

The mean pharmacokinetic parameters of antibody 60833 in Wistar rats on the first
day of dosing with 18, 52, and 248 mg/kg is shown in Table 6. Terminal half-life

30  was calculated after the last day of dosing (with t(n) = 1008 hours), the average
terminal half-life for all three dose levels is 221 hr (9.2 days).

TABLE 6.
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Asp (D) 12 Trp (W 33; (HCDR 1) Asp (D) 15 Ala (A 13 Trp (W 33; (HCDR 1)
- Phe (F) 16 Trp (W 33; (HCDR 1) Arg (R 92; (LCDR 3) Tyr (Y) 98; (LCDR 3)
Trp (W 990 2010@0868) Tyr (Y) 101; (HCDR 3) Phe (F) 19 p¥aleptddpddssdr g (R

92; (LCDR 3) Tyr (Y) 98; (LCDR 3) Vval (V) 20 Arg (R 21 Tyr (Y) 95; (LCDR

3) Arg (R 24

MEAN PHARMACOKINETIC PARAMETERS OF ANTIBODY 60833 IN
WISTAR RATS ON FIRST DAY OF DOSING

60833 Dose (mg/kg)
18 52 248
C(max) /mg/mL] 0.531 1.70 5.56
AUC(0-72h) [mg-h/mL] 15.5 40.2 120
CL [(mL/day)/kg] 22.9 28.7 37.3
V(ss) /[mL/kg] 68.1 76.3 65.4
t1/29 [hr] 210 197 255

© = after last day of dosing with t(n) = 1008 hr
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Cys (C) 47 Ser (S) 56; (HCDR 2) Phe (F) 57; (HCDR 2) Cys (C) 46 Cys (C) 48

Ser (S) 56;

(HCDR 2) Cys (C) 47 Phe (F) 49 Tyr (Y) 54; (HCDR 2) Gy (G 55;

( HCDR 2) wsero{o®se&®; (HCDR 2) Phe (F) 48 Ser (S) 51 G yPCEEP2&@9/064$EDR 2)

Ser (S) 56;

10

15

20

(HCDR 2) Thr (T) 58; (HCDR 2) Ser (S) 50 Cys (C) 52

EXAMPLE 9
Fab-1GF-1 co-crystallisation and structure determination to identify antibody

binding sites on IGF-1

To definitively determine the residues on human IGF-1 that interact with the IGF
antibodies the Fab and IGF-1 were co-crystallised and the structure of the
interaction determined with better than 2A resolution. The residues on IGF-1 that
are contacted by antibody (Fab) 60833 are shown in Table 7. In total 19 residues on
IGF-1 make contact with 15 CDR residues on 60833. Of these 19 IGF-1 residues
17 are identical in human IGF-2 when the human IGF-1 and IGF-2 amino acid
sequences are aligned (listed in Table 7). Figure 11 shows the 3D structure of IGF-
1 with the amino acids that are bound by 60833 highlighted, the linear amino acid
sequence of human IGF-1 is also shown with the interacting amino acids

underlined.

TABLE 7.
RESIDUES IN HUMAN IGF-1 THAT MAKE CONTACTS WITH RESIDUES
OF 60833 FAB

IGF-1 residues in Homologous
Contact residues on 60833 (CDR)
contact with 60833 residue on IGF-2
Leu(L)5 Tyr (Y) 54; (HCDR 2) Leu(L) 8
Cys (C)6 Ser (S) 56; (HCDR 2) Cys (©)9

Thr (T) 52; (HCDR 2)
Ser (S) 53; (HCDR 2)
Glu(E)9 Tyr (Y) 54; (HCDR 2) Glu (E) 12
Gly (G) 55; (HCDR 2)
Ser (S) 56; (HCDR 2)

Leu (L) 10 Phe (F) 57; (HCDR 2) Leu (L) 13
Asp (D) 12 Trp (W) 33; (HCDR 1) Asp (D) 15
Ala (A) 13 Trp (W) 33; (HCDR 1) -

Trp (W) 33; (HCDR 1)
Arg (R) 92; (LCDR 3)
Phe (F) 16 Tyr (Y) 98; (LCDR 3) Phe (F) 19
Trp (W) 99; (LCDR 3)
Tyr (Y) 101; (HCDR 3)
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Ser (S) 56; (HCDR 2) Phe (F) 57;
Asp (D) 53 Phe (F) 57; (HCDR 2) Thr (T) 58; (HCDR 2) Asp (D) 52 Leu (L) 54
Trp (W 380 20tdao6ke) Phe (F) 57;
(LCDR 3) Leu (L) 53 Arg (R 55 Lys (K) 65;
Tyr (Y) 98; (LCDR 3) - Leu (L) 57 Phe (F) 57;

(HCDR 2) Thr (T) 58;

(HCDR 2) Thr (T) 58;
(HCDR 2) Ay (G 96;
(HCDR 2)

(HCDR 2) Cys (O 51
( IPCPRP2009/Dy6894 Y) 98;

Val (V)17

Arg (R) 92; (LCDR 3)
Tyr (Y) 98; (LCDR 3)

Val (V) 20

Arg (R) 21

Tyr (Y) 95; (LCDR 3)

Arg (R) 24

Cys (C) 47

Ser (S) 56; (HCDR 2)
Phe (F) 57; (HCDR 2)

Cys (C) 46

Cys (C) 48

Ser (S) 56; (HCDR 2)

Cys (C) 47

Phe (F) 49

Tyr (Y) 54; (HCDR 2)
Gly (G) 55; (HCDR 2)
Ser (S) 56; (HCDR 2)

Phe (F) 48

Ser (S) 51

Gly (G) 55; (HCDR 2)
Ser (S) 56; (HCDR 2)
Thr (T) 58; (HCDR 2)

Ser (S) 50

Cys (C) 52

Ser (S) 56; (HCDR 2)
Phe (F) 57; (HCDR 2)
Thr (T) 58; (HCDR 2)

Cys (C) 51

Asp (D) 53

Phe (F) 57; (HCDR 2)
Thr (T) 58; (HCDR 2)

Asp (D) 52

Leu (L) 54

Trp (W) 33; (HCDR 1)
Phe (F) 57; (HCDR 2)
Thr (T) 58; (HCDR 2)
Tyr (Y) 98; (LCDR 3)

Leu (L) 53

Arg (R) 55

Lys (K) 65; (HCDR 2)
Gly (G) 96; (LCDR 3)
Tyr (Y) 98; (LCDR 3)

Leu (L) 57

Phe (F) 57; (HCDR 2)

Leu (L) 56

Glu (E) 58

Tyr (Y) 95; (LCDR 3)
Gly (G) 96; (LCDR 3)
Tyr (Y) 98; (LCDR 3)

Glu (E) 57

19 residues on 1GF-
1_involved in
contact with 60833

15 residues on 60833
involved in contacts with IGF-1:
HCDR 1: 1 residues
HCDR 2: 8 residues
HCDR 3: 1 residues
LCDR 1: -

LCDR 2: -

LCDR 3: 5 residues

57

(LCDR 3)




Leu (L) 56 Au (E) 58 Tyr (Y) 95; (LCDR 3) Ay (G 96; (LCDR 3) Tyr (Y) 98;
(LCDR 3) GQu (E) 57 19 residues on |G~ 1linvolved in contact with 60833 15
resi dues wo 2600338868nvol ved in contacts with | GF-1: HCDRptI/EP2600®663ues HCDR
2: 8 residues HCDR 3: 1 residues LCDR 1:- LCDR 2:- LCDR 3: 5 residues
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10 WD 94/29348 éﬁ\ob%sq.)é%gn W6 934998809, W3/ 050531 WO 03/ 093317
1) binding of IGF-1 and IGF-2 to the IGF-1 receptor is prevented and
i1) IGF-1 receptor-mediated signaling is inhibited,
b) binds to mouse and rat IGF-1 and IGF-2,
¢) does not bind to human insulin;
10 wherein said antibody molecule is selected from the group comprising
1) an antibody molecule that has heavy chain CDRs comprising the amino
acid sequences of SEQ ID NO:1 (CDR1), SEQ ID NO:2 (CDR2) and
SEQ ID NO:3 (CDR3) and that has light chain CDRs comprising the
amino acid sequences of SEQ ID NO:4 (CDR1), SEQ ID NO:5 (CDR2)
15 and SEQ ID NO:6 (CDR3);
il) an antibody molecule that has heavy chain CDRs comprising the amino
acid sequences of SEQ ID NO:11 (CDR1), SEQ ID NO:12 (CDR2) and
SEQ ID NO:13 (CDR3) and that has light chain CDRs comprising the
amino acid sequences of SEQ ID NO:14 (CDR1), SEQ ID NO:15
20 (CDR2) and SEQ ID NO:16 (CDR3);
ii1) an antibody molecule that has heavy chain CDRs comprising the amino
acid sequences of SEQ ID NO:21 (CDR1), SEQ ID NO:22 (CDR2) and
SEQ ID NO:23 (CDR3) and that has light chain CDRs comprising the
amino acid sequences of SEQ ID NO:24 (CDR1), SEQ ID NO:25
25 (CDR2) and SEQ ID NO:26 (CDR3).

2) An anti-IGF antibody molecule, wherein said antibody molecule has heavy
chain CDRs comprising the amino acid sequences of SEQ ID NO:1 (CDR1),
SEQ ID NO:2 (CDR2) and SEQ ID NO:3 (CDR3) and light chain CDRs
30 comprising the amino acid sequences of SEQ ID NO:4 (CDR1), SEQ ID NO:5
(CDR2) and SEQ ID NO:6 (CDR3).
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15 W04/ 003019 WO 04/058821 WD 2005/ 018671 WO 2005/ 027970 WD 2005/ 028515 20
WO 2007/ 042309 WD 2007/ 070432 JP 2003-310275 US 4, 342,566 US 3,773,919 25
US 6, 696,R&201dH6686891, 790 US 7,060,268 Cains 1) An i setatrpdoronsesus
anti body nol ecule, which 5a) binds to human 1G~1 and | GF-2 such that i)
binding of IG--1 and 1GF-2 to the IG-1 receptor is prevented and ii) I1G~-1
receptor-nediated signaling is inhibited, b) binds to nmouse and rat 1G-1
and 1 G--2, c) does not bind to human i nsul | n; 10wherei n said anti body

mol ecul e is SelAsesidlEFoniiborly melseyde c\ﬁbﬁﬁem§ﬁ1dgmtlboda/rfnahwlbhe§/h%’yecul e that

(o) - 5eq 1 b e PSRBT PENAE e TR s B TR AP ATEPR e e n

CDRs conpri si ngSEQeDaxdna (@@M)sﬁasmc@sN@rlﬁE@Rg ANDI1i4h( SRRLIDRSEQ | D NO 5
(CDR2) 15and SEQ I D NG 6 ii) an anti bo%y nol ecul e that has heavy
chai n CDRs corrp?qr@m«ﬂg}l&th%a@ﬁ%l%ﬁ%@%ﬁﬂ@%@@é FOGESGIR NP EQ TPcDR1) ,  SEQ

I D NO 12 §CDR2)N®n1dj JQnPt@E(%ﬁ) W?S% R?)Dt ngt 12a?CH?%1t chai n CDRs

conprising the am no aci d sequence SEQ I D NG 15
20(CDR2) and SEQ I D NO 16 (CDR3); |||) an anti body nol ecul e that has heavy
chain CDRs cq r|5| n he no acid quences CDRl) SEQ
ID NO 22 ( AR At %EE P PRETLI %}Haalﬁwatﬂg?@smp CDRs

conprising t he ABDOEDRS I mPEGHE AL Ab aSERed DY c&’@E(Q:WNOQiSE@)Rﬁ)),NQ 25
SEQ ID NO:22 (CDR2) and SEQ ID NO:23 (CDR3) and has light chain CDRs
10 comprising the amino acid sequences of SEQ ID NO:24 (CDR1), SEQ ID
NO:25 (CDR2) and SEQ ID NO:26 (CDR3).

5) The antibody molecule of claim 1 i) or 2, which has a variable heavy chain

comprising the amino acid sequence of SEQ ID NO:8.

15
6) The antibody molecule of claim 1 i), 2, or 5, which has a variable light chain
comprising the amino acid sequence of SEQ ID NO:10.
7) The antibody molecule of claim 1 ii) or 3, which has a variable heavy chain
20 comprising the amino acid sequence of SEQ ID NO:18.

8) The antibody molecule of claim 1 ii), 3, or 7, which has a variable light chain

comprising the amino acid sequence of SEQ ID NO:20.

25  9) The antibody molecule of claim 1 iii) or 4, which has a variable heavy chain

comprising the amino acid sequence of SEQ ID NO:28.
10) The antibody molecule of claim 1 iii), 4 or 9, which has a variable light chain

comprising the amino acid sequence of SEQ ID NO:30.
30
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25(CDR2) and SEQ ID NGO 26 (CDR3). 2) An anti-IGF antibody nol ecul e, wherein
sai d anti body nol ecul e has heavy chain CDRs conprising the amno acid
sequenceswohofiisds® NO 1 (CDR1), SEQ ID NO 2 (CDR2) andpSE@prbadoiN6dsss ( CDR3)
and light chain CDRs 30conprising the am no acid sequences of SEQ ID NO 4
(CDR1), SEQID NO5 (CDR2) and SEQ ID NO.6 (CDR3). 3) An anti-IGF anti body
nol ecul e, wherein said anti body nol ecul e has heavy chain CDRs conpri sing
the ami no acid sequences of SEQ ID NGO 11 (CDR1l), SEQ ID NO 12 (CDR2) and
SEQ | D NO 13 1 CHRagntkady modgsulcct any omprEcizigrspr 0sli0n gomprésiag heavacshain

?gglég)ncez) C)fAnSzEn nStQPtggéoﬁtsl %:BR&}I'O te%g%r gl)lp5 %I%tzlllé] sgl%é %n@ %%’y %%:L}Ieocﬁlfse

has heavy chai nIg@RgA%Hﬂg]ESbﬂB@nﬂ‘@uﬁm no acid sequences of SEQ ID NO 21
(CDR1), SEQ ID NGO 22 (CDR2) and SEQ I D NO 23 (CDR3) and has light chain
CDRs 10conprising the am no acid sequences of SEQ ID NO 24 (CDR1), SEQ ID

NQ 25 ( CDR2) é%?ﬁ%fﬁgbbarr h@%%gle(om 1120 A hé%‘%g%ﬂg'c%éﬂéxﬁ rgloﬁ?l saiml

i) or 2, whi heavy chain conprisin am no

sequence of SEQg@ dddypBisingFh&ImiHercaideiqbaddy o SEQCIN ¥Oo32.claim 1 i), 2, or

5, which has a variable light chain conprising the am no acid sequence of
SEQ I D NG 10. 7) The anti body nolecule of claiml ii) or 3, which has

a variable hqayyhecatlfﬂbed}z%@émre@aﬁg ohdI§f AIROL t%Cllodw%%ﬁﬁﬂ%% Af caffQ 1 D NO
18. 8) The antibody nolecule of claim1 ii), 3, or 7, which has a variable

| i ght chai n congms®ihtiggiones kgli. no aci d sequence of SEQ I D NO 20. 259) The
ant i body | ecule of claim1 iii) or 4, which has a variable heavy chain
conpri si ﬁgot he am no acid sequence of SEQ I D NO 28. 10) The anti body

mol ecul e of qlip dhtibbliy rno‘fecﬁfe oFiclaf I(Shwlﬂé’i%ir?thg"l’igh@Maﬁl ddn@ht £HRWN
conprising the amno acid sequence of SEQ I'D NO 30.
comprises the amino acid sequence of SEQ ID NO:34.

15) The antibody molecule of claims 5 or 6 which has
15 a) aheavy chain comprising the amino acid sequence of SEQ ID NO:35, and
b) a light chain comprising the amino acid of SEQ ID NO:36.

16) The antibody molecule of claims 7 or 8 which has
a) aheavy chain comprising the amino acid sequence of SEQ ID NO:37, and
20 b) a light chain comprising the amino acid sequence of SEQ ID NO:38.

17) The antibody molecule of claims 9 or 10 which has
a) aheavy chain comprising the amino acid sequence of SEQ ID NO:39, and
b) a light chain comprising the amino acid sequence of SEQ ID NO:40.

25
18) The antibody molecule of any one of claims 1 to 10, which is a Fab, F(ab'),, or
single chain Fv fragment .
19) A DNA molecule encoding the variable heavy chain or the variable light chain
30 of an antibody molecule of any one of claims 1 to 18, or a fragment or variant

thereof.
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30 11) The anti body nol ecule of any one of clains 1 to 10, conprising a
heavy chai n constant region selected fromthe group consisting of 1gQd,

| &2, | gG8o 20péessgM | gA and | gE constant regi ons. 512rT/EPeoc@ntisbody
nol ecul e of claim11l, wherein said heavy chain constant region is |1gGl
conprising the am no acid sequence of SEQ ID NO 32. 13) The anti body

nol ecul e of any one of clains 1 to 10, wherein the |ight chain constant

region is IgX 10 1&) The anti body nol ecul e of claim 13, wherein the |ight
chai n const aRf) FePdh welepvlc 96 slaihd9 avhi¢fohasdheinucdentiida sequsncesHQ | D NO 34.

15) The anti bod I f i 5 Qr i ch h \Y hai n
conprising the %%@?ﬁggiﬁlggagz%@%%e%ﬁéﬁ ?#%nggﬁ%bégﬁ%a)&zfﬂ?ﬁg tt 1%c hai n
conpri sing the aibody aefirddah cRERS| PDoNQ Bépectily The anti body nol ecul e of
clainms 7 or 8 which has a) a heavy chain conprising the am no
aci d sequence of SEQ ID NG 37, and 20b) a light chain conprising the am no

act d sequsnce;ofy QA RNQ, 8¢ AR 1708 ATKLARCH RIS LRl 6 2 e or 10

whi ch has a) a heavy chaln conprising the amno aci uence of SEQ I D
NG 39, and b) aSEQJDBtNOWailhocd¥peipsctinglyt, kecaingihe aatigbls Eghterhem adfth<SEQ | D

NO 40. 25 18) The. antibody .nmo) ecyle of any one . of clainms 1 to 10, which is
a Fab, F(ab' )2,an61rb°r§)3( ﬂ@fﬁ’eedéﬁl.a aim & 8 pF L%ﬁg%pcnvely,

22) An expression vector containing a DNA molecule comprising the nucleotide
10 sequence encoding the variable heavy chain and/or the variable light chain of

an antibody molecule of any one of claims 1 to 18.

23) The expression vector of claim 22 containing a DNA molecule comprising the
nucleotide sequence of SEQ ID NO:7 and/or SEQ ID NO:9, or comprising the
15 sequence of SEQ ID NO:17 and/or SEQ ID NO:19, or comprising the sequence
of SEQ ID NO:27 and/or SEQ ID NO:29.

24) The expression vector of claim 22 or 23, comprising, in addition, a DNA
molecule encoding the constant heavy chain and/or the constant light chain,
20 respectively, linked to the DNA molecule encoding the variable heavy chain

and/or the variable light chain, respectively.
25) A host cell carrying one or more expression vectors of claim 22, 23, or 24.
25  26) The host cell of claim 25, which is a mammalian cell.
27) A method for producing an antibody of any one of claims 1 to 18, comprising
transfecting a mammalian host cell with one or more vectors of claim 22 to 24,

cultivating the host cell and recovering and purifying the antibody.

30
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19) A DNA nol ecul e encodi ng the vari abl e heavy chain or the variable |ight
chai n 30of an anti body nol ecul e of any one of clains 1 to 18, or a fragnent
or vari anyvotbgrmeedes 20) The DNA nol ecul e of clai m 19 wecehkrbaw/otdses

nucl eoti de sequence of SEQ ID NO 7, 17 or 27, respectively, encoding the
vari abl e heavy chain of the antibody defined in claim5, 7 or 9,
respectively. 5 21) The DNA nnlecule of claim 19 which has the nucl eotide
sequence of SEQ ID NO 9, 19 or spectively, encoding the variable

| i ght chai n 8f)Anecthett f%@ﬂgﬂu@@guaﬁ@aﬂb yeifanynose oBclaimsito ke spraptisie| v .

22) An expressi 9 n u t:

nucl eot i de 1056%&%%%1 éﬁ%ﬁﬁﬁﬁ%lE%%gﬁﬁaggﬁﬁﬁ%%égvhqnlggﬁ&gﬁéﬁgkm?he vari abl e
| i ght chain of tw@m4amid bodyatimpltiechdsecdf any one of clains 1 to 18. 23) The
expression vector of claim22 containing a DNA nol ecul e conprising the

nucl eoti de sequence of SEQ ID NO 7 and/or SEQ ID NO 9, or conprising the

15sequencg of I . quence
of SEQ | 5’ N 3)?5@ Jé‘?‘ hg@a%é ﬁ%%g[lt\%l %4%%@2%@@ g?%ar%&l\}eéc‘{&girﬁ&ﬁ B i m 22
or 23, conpri sithgantibodyddi ti on, a DNA nol ecul e encodi ng the constant heavy
chain and/or the constant |ight chain, 20respectively, linked to the DNA

nol ecul e encodi ng the vari abl e heavy chain and/or the variable |ight chain,

respectively 30?’53&311!?1%@ aRldcucdriay B8e Qﬁﬁal%s mrl% i%i(%eqﬁ%&l%u‘{eem ors of
claim 22, 23, or 24. 2526) The host cell of claim?25, which is a manmali an

cell. 27)A met hod for produ0|ng an antlbody of any one of clains 1 to 18,
conpr|5|n tr ian.host cell .wt or nore vectors of
ol arm 22100 33 Ol ol PRE NG “Repr ide Pl dodR G s REPBT PR 9T ng ¢ he
anti body. a medicament for the treatment of a cancerous discase selected from cancers of

the hematopoietic system including leukemias, lymphomas and myelomas,
cancers of the gastrointestinal tract including esophageal, gastric, colorectal,
pancreatic, liver and gall bladder cancer and bile duct cancer, in particular

15 hepatocellular carcinoma; kidney, prostate and bladder cancer; gynecological
cancers including breast, ovarian, cervical and endometrial cancer; skin and
head and neck cancers including malignant melanomas; pediatric cancers like
Wilms’ tumour, neuroblastoma and Ewing’s sarcoma; brain cancers like
glioblastoma; sarcomas like osteosarcoma, soft tissue sarcoma,

20 rhabdomyosarcoma, hemangiosarcoma; lung cancer, in particular non-small

cell lung cancer; mesothelioma and thyroid cancer.

32) The use of claim 31, wherein the medicament is to be used in combination with
platinum-based chemotherapy, in particular paclitaxel/carboplatin or
25 gemcitabine/cisplatin platinum doublet therapy, sorafenib, or a compound
selected from the group of inhibitors of EGFR, VEGF, HER2-neu, AuroraB,
Plk1, PI3 kinase, or mTor.

33) A pharmaceutical composition comprising an antibody molecule of any one of

30 claims 1 to 18 and a pharmaceutically acceptable carrier.
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30 28)A method for producing an anti body of any one of clains 1 to 18,
conpri sing obtaining a manmal i an host cell conprising one or nobre vectors
of cl ai mRd 0m/iddsesand cul tivating the host cell. 5 29) pEmaprombloessos
according to claim 28, further conprising recovering and purifying the
anti body. 30) The anti body nol ecule of any one of clains 1 to 18 for use in
medi ci ne. 10 31) Use of an anti body nol ecul e of any one of clains 1 to 18
for the preparation of a nmedicanent for the treatnment of a cancerous

di sease sel edttebha phenmacantes sompositien peetainbpbifither copprisingone PUBIONY

| eukem as, lynpﬂﬁﬁﬁﬁm?@@n%%&kﬂﬂ%ﬁss %a%gn%npf t he gastrointestinal tract

i ncl udi ng esophageal, gastric, dqorec aF, pancreatic, liver and gal

bl adder cancer and biDNA du@hgiagageits, i n particul ar 15hepatocel | ul ar

car ci nong,; kidneg, prostate and bl adder cancer; gynecol ogi cal ,cancers
i ncl udi ng br east D) ovERTraRutiyACH Y COpRPUSAY HREIh{0H signghtaRsdugiam and head

and neck gancers inc%#g&gg(Hqﬁhgﬁga%ﬁgﬁhgpgngﬁ&xg ¥atric cancers |ike

W I ns' tunour, neuroblastoma an S sarcomm; brain cancers |ike

gl i obl ast oma; sarxonasididbkBcsost eosar coma, soft tissue sarcoma,

20r habdonyosar coma, hemangi osarcoma; |ung cancer, in particular non-small
cell lung cancer; nesothelioma and thyroid cancer. 32) The use of claim 31,

wherein the @gpfﬁﬁﬂﬁﬁ&a&%ﬁ&ﬁcgﬁ?ﬂ§ﬁghbﬁd%ﬂﬂ@{Qﬁkﬁ&ﬂsMﬁ%ﬁeBfﬁkhﬂun}based
chenot herapy, i1n particular paclitaxel/carboplatin or

25genti t abi ne/ céapcaninb)pl atleetethfrdoubt gtoupted idpbitors of BGERL NEG, a conpound

sel ected, fromt roup, of inhj.bi . of EGFR VEGF, HER2-neu, AuroraB

Pl ki , PléBkinas@ﬁRg?Euwﬁg¥?MQQﬁ£t%§§%mﬁﬁ%P 8liti cal conposition conprising
an anti body nol ecul e of any one of 30clains 1 to 18 and a pharnaceutically
acceptable carrier. 34) The pharmaceutical conposition of claim 33,

further conpspsTigphensacsutipdcempasition ohely aee gppeus B¢ tagefr shaeratmertd from
a) DNA damagi N9 AY&AESous disease selected from cancers of the hematopoietic system

including leukemias, lymphomas and myelomas, cancers of the gastrointestinal

15 tract including esophageal, gastric, colorectal, pancreatic, liver and gall bladder
cancer and bile duct cancer, in particular hepatocellular carcinoma; kidney,
prostate and bladder cancer; gynecological cancers including breast, ovarian,
cervical and endometrial cancer; skin and head and neck cancers including
malignant melanomas; pediatric cancers like Wilms’ tumour, neuroblastoma

20 and Ewing’s sarcoma; brain cancers like glioblastoma; sarcomas like
osteosarcoma, soft tissue sarcoma, rhabdomyosarcoma, hemangiosarcoma; lung
cancer, in particular non-small cell lung cancer; mesothelioma and thyroid

cancer.

25  37)The pharmaceutical composition of claim 36, to be further used in combination
with platinum-based chemotherapy, in particular paclitaxel/carboplatin or
gemcitabine/cisplatin platinum doublet therapy, sorafenib, or a compound
selected from the group of inhibitors of EGFR, VEGF, HER2-neu, AuroraB,
Plk1, PI3 kinase, or mTor.

30

38) A method for treating a patient suffering from a cancerous disease selected

from cancers of the hematopoictic system including leukemias, lymphomas and
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b) therapeutically active conpounds that inhibit signal transduction

S5pat hways or mtotic checkpoints in cancer cells, c¢) antidiabetics. 35)
The phar nmoeuivwsdssconposi tion of claim 34, wherein sai ¢comEP260/06630€
conpounds b) is selected fromthe group of inhibitors of EGFR VEGF,
10HER2- neu, AuroraB, Plkl, PI3 kinase, or nTor. 36) The pharmaceuti cal
conposition of any one of clains 33 to 35 for the treatnent of a cancerous
di sease selected from cancers of the henmatopoietic systemincluding

| eukeni as, | ynphpdaslaardnegyerioha sastioiresingl teict insdudipgsesophageals gsag. 15t r act
i ncl udi ng esoph I gal

bl adder cancer Ader BAE L 1EE 4R B Bss BRARTE RN e bk EhnP Ty

car ci nome; ki dngyticypardgpatbec]rifet chichbier, kimRg efrost@y mﬁabladddtrfbahce@,ancer S

i ncludi ng breast, ovarjan, cervical and endonetri al cancer; skin and head
and neck cancer &mearlpgiarlrgneass inghiding breashroyana. cpifehend endemist@ls 1 ke
vrlme Lusour, OGUGORAShEREGAAAM R G InaiRe FRlGRIALARRGE S | 1 ke

gl i obl ast omm; sar conmas e osteosarcona |ss e sarcomm, rhabdonmyo
sarcomg, hemangpaligac corerss likamjllma’nmﬁrom ineujpdtasioatal aud Bvang'smatcbmael | | ung
cancer; nesothelioma andh{(eb id cancer SFF% The harna eutical

Composi tion of RGeS [koLURblNATHSHICHTEY 1O ENBIARE Tt LT

pl ati num based GhempL BRILAEYYodaReoRR, hbﬁhﬁ%&sa%ﬁaﬂ Lagelah &R MRk or
gentitabine/cisplatin platlnun1doublet t ap sora enlb or a conpound
sel ect ed from tim-gmalgelldfing pdrichi; nemsethelio @Rithv.@@ﬂzcaﬂqﬁmomeusm@\ur or aB,

Pl kil , ki nase, .or, nifor. .30 38)A at.i n atient suffering
from a cifcer outtmuisioBE & sidBudiit o SRR et i adulior ot i o syst em
i ncl udi ng Ieukamﬁwbyddﬁmwaﬁﬁaﬁgangmnﬁwgh@ggs cancers of the
gastrointestinal tract including esophageal, gastric, colorectal,
pancreatic, liver and gall bladder cancer and bil e duct cancer, in

par L | ou ar haBEERC LSl 8F A1 SLIPITen SR PLPSHALE: Bufddder, cancer
gynecol ogi cal “cancers i ncf adi n ari‘an, cervical and endonetria

5cancer; skin Q@dhh@&dmﬂ@ﬁﬂmﬁm&gﬁamﬁamﬁdmmmmmdmﬂgﬁaﬁbkgmamhqﬁﬁﬁ@nonas-
pedlatrlc cancers |ike W] upour,, neurobl ast ona and 42 S sarcona

brai n cahéers Iﬁeﬂ@te&lff%ﬂé‘sg%%&’éla}bét@%ﬁq% %@@Eo"s@%@ﬁﬁ WeFabst i ssue
sar conm, rhabd%ﬁk?]ﬁ@%ﬁﬁﬂ@orHﬁﬂ?ﬁghﬁﬁﬁ&&ﬂﬁﬁoﬂkﬂ%ﬁlﬁ@”cer in particular
u

non-smal | cell ng cancer; nesotheliom and t cancer, conprising
l0adm nistering to said patient an effective anmount of a pharnaceutical

40) A method for inhibiting the binding of IGF-1 and IGF-2 to the IGF-1 receptor

in a mammalian cell, comprising administering to said cell an antibody

20 molecule of any one of claims 1 to 18, whereby signaling mediated by the
IGF-1 receptor and proliferation and anti-apoptosis mediated by IGF-1 and
IGF-2 are inhibited.

41) A method for inhibiting the binding of IGF-2 to the insulin receptor IR-A in a
25 mammalian cell, comprising administering to said cell an antibody molecule of
any one of claims 1 to 18, whereby signaling mediated by the insulin receptor
IR-A is inhibited and whereby proliferation and anti-apoptosis mediated by
IGF-2 is inhibited.

30  42) The method of claim 40 or 41, wherein said administering is done in vitro.

67



conposition of any one of clains 33 to 35. 39) The nethod of claim 38,
wherein additionally an effective anmount of paclitaxel/carboplatin or

genti t abiwe/26iwggebssi n, sorafeni b, or a conpound 15sel ectred/Hpr@oiotdses gr oup
of inhibitors of EGFR, VEG-, HER2-neu, AuroraB, Pl kl, PI3 kinase or mflor is
adm nistered to the patient. 40)A nethod for inhibiting the binding of
IGF-1 and 1GF-2 to the 1G--1 receptor in a manmalian cell, conprising

admnistering to said cell an antibody 20 nol ecul e of any one of clains 1
to 18, wher eBy) 8ingibed fog mpagpaee therpficetecnpsml B treagagt of a appeppdicnt er at i on

For i bi 11 no. VRS *Brmleeg ittt RO e For-BobliFpd At Aad "

25manmmal i an cel domp@ePpri sing adm nistering to said cell an antibody

nol ecul e of any one of clains 1 to 18, whereby. signaling nediated by the
insulin receptor (q)R—lﬂe‘i‘%mpgpﬁpBih‘@ﬂglﬁﬂcﬁa’(ﬁﬁ&'@@?ldﬁ}%@% @ﬁg?‘iebﬁf'@ﬁ’d
anti-apopgosi s nedi al‘(ﬁﬂ-lby |GF-2 is inhibited. 30 42) The nethod of claim
40 or 41, wherein salid administering is done in vitro. 43)A nethod for
nonitoring the eftflecidmienessngod sad pattat vadtnoiGh acababrmplatulent with an

anti body nolecule that binds tqQ.lGE-1 and | G~ 2, wherein sai t hod
conpri ses © (@fa%a%ﬂmaﬁ@eloglﬁgléamﬂ %ﬁ@ﬂaﬂ%ﬁlﬁ@ev 98&9? pati ent,
the level of total 5iEH1 Lyhercin the amokiof dbiiRE §f @EIQGI bO0RRIGFRAt i ent said

anti-|1GF antibody nolecule, (c) neasuring, in a biological sanmple of said
patient, the |evel ofommired witiskhellevalioétasaldGFnlemaasgst insfepi (ak imagdesitn t he

I | of tal IGF-1 ith. the | |, of tal .| GF- di
step (@) 10 ndi cates PhEBGURTERe St s prnfiE i Pel e sIERE - eat ment
with said anti-I1 G- agitivgagdmomurcul e.

44) The method of claim 43, wherein said antibody molecule is an antibody
molecule of any one of claims 1 to 18.
15
45) An anti-IGF antibody molecule, wherein said antibody molecule binds to a
nonlinear epitope within IGF-1 comprising the amino acid sequences
LCGAELVDALQFVCGDR (SEQ ID NO:41) and CCFRSCDLRRLEM (SEQ
ID NO:42) of human IGF-1 (SEQ ID NO:43).
20
46) The anti-IGF antibody molecule of claim 45, wherein said antibody molecule
makes contact with at least 8 amino acids within the amino acid sequence
LCGAELVDALQFVCGDR (SEQ ID NO:41), and at least 10 amino acids
within amino acid sequence CCFRSCDLRRLEM (SEQ ID NO:42) of human
25 IGF-1 (SEQ ID NO:43).

47) The anti-IGF antibody molecule of claim 45 or claim 46, wherein said antibody
molecule makes contact with Leu (5), Cys (6), Glu (9), Leu (10), Asp (12), Ala
(13), Phe (16), Val (17), Arg (21), Cys (47), Cys (48), Phe (49), Ser (51), Cys
30 (52), Asp (53), Leu (54), Arg (55), Leu (57), and Glu (58) of human IGF-1
(SEQ ID NO:43), as determined by X-ray crystallography.
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44) The nethod of claim43, wherein said anti body nolecule is an anti body
nol ecul e of any one of clains 1 to 18. 15 45) An anti-I G- anti body

nol ecul e,wohetiaictsssai d anti body nol ecul e bi nds to a nonlpcrg®to@pbdsope
wWithin IGF-1 conprising the ami no acid sequences LCGAELVDALQFVCGDR (SEQ I D
NO 41) and CCFRSCDLRRLEM (SEQ I D NO 42) of human IGF-1 (SEQ I D NO 43). 20
46) The anti-1 G- anti body nol ecul e of claim45, wherein said anti body

nol ecul e nakes contact with at |least 8 am no acids within the am no acid

sequence LCGAB) UnpntrNaGoribosF@al@ui® fzmy ong e clatmy €aist471 ohghiipdicaci ds

wi thin am no acj d..sequence RSCDL EM ( D NO 42) of human 251 G~ 1
(SEQ I D NO 43) .aniﬂ/"fg%ﬁlg?e&}ﬁe%ﬁ 03%5&%18%? T B 46,
wherein said anti body nol ecul e makes contact with Leu (5), Cys (6), GQu
(9), Leu (10), Asp (12), Ala (13), Phe (16), Val (17), Arg (21), Cys (47),
Cys (48), Phe (49), Ser (51), Cys 30(52), Asp (53), Leu (54), Arg (55), Leu
(57), and Qu (58) of human IG~-1 (SEQ ID NO 43), as determ ned by X-ray
crystal |l ography. 48) The anti-1G- anti body nol ecul e of any one of clains
45 to 47, which is the antibody nol ecule of any one of clains 4, 9, 10, or
17.
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