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For the treatment of human disease an antibody with a fully human sequence is 

5 highly desirable in order to minimize the risk of generating a human anti-antibody 

reaction and neutralizing antibodies that will rapidly eliminate the administered 

antibody from the body and thereby reduce the therapeutic effect. As such, and 

given the roles of IGF-1 and IGF-2 dependent signaling in the development and 

progression of cancers, it has become desirable to obtain fully human antibodies. 

10 WO 2007/070432 describes folly human antibodies that co-neutralise the mitogenic 

effects of both ligands. 

It was an object of the inventionembodiments disclosed herein to provide 

alternative human anti-IGF antibodies with high affinities. 

15 

It was a further object of the inventionembodiments disclosed herein to provide 

human anti-IGF antibodies with high affinity to IGF-1. 

It was a farther object of the inventi onembodiments disclosed herein to provide 

20 human anti-IGF antibodies with high affinity to IGF-1 and to IGF-2. 

It was a further object of the inventionembodiments disclosed herein to provide 

human anti-IGF antibodies with adequate relative affinities to IGF-1 and to IGF-2. 

25 

30 

It was a further object of the inventionembodiments disclosed herein to provide 

human anti-IGF antibodies with a higher affinity to IGF-1 than to IGF-2. 

It was a further object of the inventionembodiments disclosed herein to provide 

human anti-IGF antibodies with high IGF-1 neutralisation potency. 

It was a further object of the inventionembodiments disclosed herein to provide 

human anti-IGF antibodies with high IGF-1 and IGF-2 neutralisation potency. 
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It was a further object of the inventionembodiments disclosed herein to provide 

human anti-IGF antibodies with high solubility and stability. 

5 It was a further object of the inventionembodiments disclosed herein to obtain 

antibodies that do not affect binding of insulin to its receptor. 

The clinical development of therapeutic agents is supported by pharmacodynamic 

biomarkers of drug activity. Clinical studies with antibodies targeting the IGF-1R 

10 have demonstrated that an increase in total serum IGF-1 levels maybe a useful 

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 inventionembodiments disclosed herein to 

provide, for the treatment of diseases in whose development and/or progression the 

20 IGFs are causally involved, a therapy that is accompanied by a biomarker that 

allows the pharmacological monitoring of the effectiveness of the therapy. 

In a first aspect, there is provided an. isolated human antibody molecule, which 

a) binds to human IGF-1 and IGF-2 such that 

25 i) binding of IGF-1 and IGF-2 to the IGF-1 receptor is prevented and 

ii) IGF-1 receptor-mediated signaling is inhibited. 

b) binds to mouse and rat IGF-1 and IGF-2. 

c) does not bind to human insulin: 

wherein said antibody molecule is 
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an antibody molecule that has heavy chain CDRs comprising the amino 

acid sequences of SEP ID NQ:21 (CDR1). SEP ID NQ:22 (CPR2) and 

SEC ID NO:23 (CDR3) and that has light chain CDRs comprising the 

amino acid sequences of SEP ID NO:24 (CDRl). SEQ ID NO:25 

rCDR21 and SEP ID NO:26 (CDR3I 

In a second aspect, there is provided a DNA molecule encoding the variable heavy 

chain and the variable light chain of an antibody molecule as defined herein. 

In a third aspect there is provided an expression vector containing a DNA 

In a fourth aspect, there is provided a host cell carrying one or more expression 

vectors as defined herein. 

n a fifth aspect, there is provided a method for producing an antibody as defined 

herein, cc nnorising tr ansfecting £ t mamma il l an host cell with one or more vectors as 

defined h erein. eultiv ating the he >st cell ai id recove jring and purif Vina the antibody. 

In a sixth aspect, thei •e is provide id a meth 106. for pi 'oducing an an tibodv as defined 

herein, comprising obtaining a mammalian host cell comprising one or more 

vectors as defined herein, and cultivating the host cell-

In a seventh aspect, there is provided an antibody molecule as defined herein for 

use in medicine. 



n an eighth aspect, there is provided an antibody molecule as defined herein for 

use in the treatnn silt of a cai icerous disease select ed from can cers oi "the 

hematopoietic sv stem inclu ding leukemias, lymp ihonias and: mveloi nas, cancers of 

the gastrointestin ;al tract inc eluding esophageal, g; istric. colon sctal. p •ancreatic. liver 

and gall bladder cancer and bile duct cancer, in p ̂ articular hei •atocel ilular carcinoma; 

kidnev. prostate; and bladde r cancer; gynecologic al cancers ii icludir 12 breast. 

ovarian, cervical and endon .retrial cancer; skin an id head and neck c. an cers including 

; cancers like Wilms 

•-'.fx sarcoma; brain cancers 

soft tissue sarcoma, r habdo myosarcoma, hemai leiosarcoma; lung cancer, in 

particular non-small . cell lui ig cancer; mesothel: ioma and thyroid cancer. 

In a ninth aspect, thei re is pi "ovided a pharmacei itical composition comprising an 

antibody molecule as ; defim 2d herein and a phar maceuticallv acceptable carrier. 

In a tenth aspect, thei "e is pi •ovided an in vitro n lethod for inhibiting the binding of 

IGF-1 and IGF-2 to t he 1GI :-l receptor in a mai mmalian cell, comprising 

administering to said. cell ai EI antibody molecule : as defined herein, whereby 

signaling mediated b v the I GF-1 receptor and v. »roliferation and anti-apoptosis 

mediated by IGF-1 a nd IGF :-2 are inhibited. 

In an eleventh aspect . there is provided an in vi tro method for inhibiting the 

binding of IGF-2 to the ins ;ulin receptor IR-A i n a mammalian cell, comprising 

administering to said cell ai a antibody molecule = as defined herein, whereby 

signaling mediated bv the insulin receptor 1R-A is inhibited and whereby 

a twelfth aspect. an in vitro metr 

_? .y as 

said 
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(a) measuring, in a biological sample of said patient, the level of total 

IGF-1, 

(b) measuring, in a biological sample of said patient, the level of total 

-1, 

with the level of total IGF-1 measured in step (a), indicates to 

hich extent the patient responds to the treatment with said anti-IGF 

10 In the experiments of the present inventiondisclosure. it could be demonstrated that 

total serum IGF-1 levels are elevated upon application of the anti-IGF antibodies of 

the 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 

15 a suitable animal species, e.g. mouse or rat, such that a pharmacodynamic effect 

can already be tested pre-clinically. 



Claims 

1) An isolated human antibody molecule, which 

5 a) binds to human IGF-1 and IGF-2 such that 

i) binding of IGF-1 and IGF-2 to the IGF-1 receptor is prevented and 

ii) IGF-1 receptor-mediated signaling is inhibited, 

b) binds to mouse and rat IGF-1 and IGF-2, 

c) does not bind to human insulin; 

10 wherein said antibody molecule is selected fr-era the group comprising 

t) an antibody molecule t-kat has h-eavy chain CDRs comprising the amine-aeM 

^uene^f SEQ II>-N^H€DR1), SEQ ID NO^-fGDR-34 

and tHafc-kas-teght chain CDRfi--eemprising the-iH^Hfie-a^ of SEQ ID NOyl 

(CDF. ?) SEQ ID NO*5 (CDR2) and SEQ ID >JQ-6 (CDR3); 

15 it) OR antibedy^molecale that has heavy chain CDRs comprising the amino acid 

•sequences of SEQ ID NO'11 (CDRJ) SEQ ID NO'12 f CDR2and SEQ ID MQ; 13 

^J>R3-Hffld that has light chain CDRs eompmiflg the amino acid-seffitenees of SEQ 

«i) an antibody molecule that has heavy chain CDRs comprising the amino acid 

20 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). 

2) An aa&4GF antibody metecule, wherein said antibody mclecal-e has heavy chain CDRs 

in MA'/i /pnpn cCA rr> xirv^ /nnpo\ OCA m MA./; 
%_yL/XV x j'i~ CIIJAA Jijy J.i_> J ^ <_> . 1 J. 
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a &j—An anii ;u.i.c„ wnerein 

comprising the amine acid sequonces- VJ. )• 

-T?r&^-i.L^ {L'UKJ) and UUKS comprising-tfte-aFfiftKQ acid seqaeBees-
ccn "m \?rv1 A (Tnp i \ cpn ir^ Tvrrv-f > • \j. i \ '.-,ur, L f. ^ X-- i f "trt 

An anti IGF antibody molecule, wherein said antibody meteeak has heavy chain CDRs 

ID NO:21 

10 

d SEQ IP NO:23 (CPR3) and has light chain CDRs comprising the ami-no acid sequent 

—wfeefH»s-a-^ KfiOU, up. 

:), 2, or 3, v/nicn nas a variable iigsit chain comprising me 

15 

i\. .J a. 1 >.. Li. *Lai oiecoie oi ciai MH5 
£ C ur% m MA-

20 S)—The antibody-molecule of-el-aim 1 ii), 3, oi—7-r-whkh has a vari 

nnc acia sequence oi 5 J 

25 

2) The antibody molecule of claim 1 ill) or-4, which has a variable heavy chain comprising 

the amino acid sequence of SEQ IP NO:28. 

• 3) The antibody molecule of claim 1-m), 1 or 9, which has a variable light chain comprising 

the amino acid sequence of SEQ IP N0:30. 
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4444) The antibody molecule of any one of claims 1 to 403, comprising a heavy chain constant 

region selected from the group consisting of IgGl, IgG2, IgG3, lgG4, IgM, IgA and IgE 

constant regions. 

5 45)5)_The antibody molecule of claim 444, wherein said heavy chain constant region is IgGl 

comprising the amino acid sequence of SEQ ID NO:32. 

4^)6} The antibody molecule of any one of claims 1 to 4(43, wherein the light chain constant 

region is IgL 

10 

4447) The antibody molecule of claim 446, wherein the light chain constant region comprises 

the amino acid sequence of SEQ ID NO:34. 

4^)—T4i-e^fttibedy molecule of claims 5 or 6 which has-

hi———a light chram-ee-mpestfig^he amiRe-ae&-ef£EQ4D-NQi£& 

4-&)—The antibody molecBfc-e£etoBS 7 or 8 \v4rteh-kafr 

a) a hi&avy chaiH-eomprising the~amir.o acid, sequence of SEQ-IP NO:37, and 

20 ¥)—a4igkf-ekais comprising-tke-arainc acid sequence of SEQ ID NCkS-8T 

47-)8j_The antibody molecule of claims 9-2_or +Q-3_which has 

a) a heavy chain comprising the amino acid sequence of SEQ IP NO:39, and 

b) a light chain comprising the amino acid sequence of SEQ IP N0:40. 

25 

9) The antibody molecule of any one of claims 1 to 403, which is a Fab, F(ab')2, or single 

chain Fv fragment. 

49j 10) A PNA molecule encoding the variable heavy chain ep-and the variable light chain of 

30 an antibody molecule of any one of claims 1 to 4&9. or a fragment, or variant thereof. 
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25 

n 11) The DNA molecule of claim 4-9-10 which has the nucleotide sequence of 

SEQ ID NO:7, 17 eg 27. respectively, encoding the variable heavy chain of the antibody defined 

in claim 5. 7 or 92. gespeetivelv-and which has the nucleotide sequence of SEP II 

encoding the variable light chain of the antibody defined in claim 3. 

tt-vkculc of claim 19 which has the nucleotide sequenced SEQ ID-NO:9, 19 Gl­

iding the variable light chain of the antibody defined in claim 6, 8 cr 1-

10 2-3) 12) An expression vector containing a DNA molecule comprising the nucleotide 

sequence encoding the variable heavy chain and/a? the variable light chain of an antibody 

molecule of any one of claims 1 to 

23^ 13) The expression vector of claim 22-12 containing a DNA molecule comp 

15 nucleotide-seeftteaee of SEQ-i'D NO:7 and/or SEQ ID "NO:9. c->r comfrf4sfflg-&e-se€ftience 
the sequence of SEQ ID NO:27 

and/or SEQ ID NO:29. 

The expression vector of claim 22-12 or 23-13, comprising, in addition, a DNA 

20 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. 

_A host cell carrying one or more expression vectors of claim 2212, 23-13, or 

The host cell of claim 2515, which is a mammalian cell. 

17) A method for producing an antibody of any one of claims 1 to +&£, comprising 

transfecting a mammalian host cell with one or more vectors of claim 22-12 to 

30 cultivating the host cell and recovering and purifying the antibody. 
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5&)18) A method for producing an antibody of any one of claims 1 to 4-89, comprising obtaining 

a mammalian host cell comprising one or more vectors of claim 25-12 to 2414, and 

cultivating the host cell. 

5 2C>-)1 v) The method according to claim 2&j_8, further comprising recovering and purifying the 

antibody. 

344420) The antibody molecule of any one of claims 1 to 4$-9for use in medicine. 

10 24421) Use of an aAntibody molecule of any one of claims 1 to 4-8-9_for the preparation of a 

ffredicameftf-for use in the treatment of a cancerous disease 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 hepatocellular carcinoma; kidney, prostate 

15 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, rhabdomyosarcoma, hemangiosarcoma; 

lung cancer, in particular non-small cell lung cancer; mesothelioma and thyroid cancer. 

20 

32422") The use of claim 31 antibody molecule of claim. 21, wherein the medicament is to be 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, Plkl, PI3 kinase, or mTor. 

25 

23) The antibody molecule of claim 22, wherein the inbitor of mTor is rapamvein. temsirolimus. 

deforolimus. or everolimus. 

^424) A pharmaceutical composition comprising an antibody molecule of any one of claims 1 

30 to -l-8-9_and a pharmaceutical^ acceptable carrier. 
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The pharmaceutical composition of claim 3324, further comprising one or more 

additional therapeutic agents selected from 

a) DNA damaging agents, 

b) therapeutically active compounds that inhibit signal transduction pathways or mitotic 

checkpoints in cancer cells, 

c) antidiabetics. 

34426) The pharmaceutical composition of claim 3425, wherein said one or more compounds b) 

is selected from the group of inhibitors of EGFR, VEGF, HER2-neu, AuroraB, Plkl, PI3 

10 kinase, or mTor. 

36427) The pharmaceutical composition of any one of claims 33-24 to 34-26 for use in the 

treatment of a cancerous disease selected from cancers of the hematopoietic system including 

leukemias, lymphomas and myelomas, cancers of the gastrointestinal tract including 

15 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 and Ewing's sarcoma; brain cancers like glioblastoma; sarcomas like 

20 osteosarcoma, soft tissue sarcoma, rhabdomyosarcoma, hemangiosarcoma; lung cancer, in 

particular non-small cell lung cancer; mesothelioma and thyroid cancer. 

3-7428 ) The pharmaceutical composition of claim 3-627, to be farther used in combination with 

platinum-based chemotherapy, in particular paclitaxel/carboplatin or gemcitabine/cisplatin 

25 platinum doublet therapy, sorafenib, or a compound selected from the group of inhibitors of 

EGFR, VEGF, HER2-neu, AuroraB, Plkl, PI3 kinase, or mTor. 

38) A method for treating a patient suffering from a cancerous disease selected from cancefs-ef 

66 



myelomas, cancer:;; of the gastrointestinal tract including esophageal, gastric, colorectal, 

pancreatic, liver and gall bladdep-eaaeer and bile duct cancer, in particular hepatocellular 

carcinoma; kkfagyr-pFOState an.d~b4-adder cancer; gynecoIo-gk-a-l-ecfrH^-ers inclnding breast? 

evarian, cervical and endometrial cancer; skin and head and neck cancers iaet&d-H-i-g 

5 malignant mL4ati-e4msti3efcVH^i-e-r s tike Wilms—•ttfrnetHr^^Q^osteffla-aRd-^ww^ 

cancers like glioblastoma: sarcomas4*fce-esteosarcoma< soft tissue sarcoma, 

rhabdomyosarcoma, he-rmmgi c s a re o-ffl a: lung cancer;, in partietttor non-small cell lung cancer 

mesothelioma and th>*eid--cancer. comprising administering te said-patient an effective 

amount o£-a pharmaceutical composition of any one-el' claims 33 to 35. 

10 

15 40429) An in vitro 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 molecule of any one of 

claims 1 to 4-S9, whereby signaling mediated by the IGF-1 receptor and proliferation and 

anti-apoptosis mediated by IGF-1 and IGF-2 are inhibited. 

20 44430) An in vitro method for inhibiting the binding of IGF-2 to the insulin receptor IR-A in a 

mammalian cell, comprising administering to said cell an antibody molecule of any one of 

claims 1 to 4-8-9, whereby signaling mediated by the insulin receptor IR-A is inhibited and 

whereby proliferation and anti-apoptosis mediated by IGF-2 is inhibited. 

25 4244%e-fflefee4-eP^aiHHil-0 or 44k wherein said administemig-4^--d<?i^4^rw/wv 
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43431) An in vitro method for monitoring the effectiveness of a treatment of a cancer patient 

with an antibody molecule that binds to IGF-1 and IGF-2, wherein said antibody molecule of 

any one of claims I to 9, wherein said method comprises 

(a) measuring, in a biological sample of said patient, the level of total IGF-1, 

5 (b)—administering to said patient said anti-4GF antibody molecule^ 

fe#b) measuring, in a biological sample of said patient, the level of total IGF-1, after 

administering to said patient said anti IGF antibody molecule wherein the amount of 

increase in the level of total IGF-1, compared with the level of total IGF-1 measured 

in step (a), indicates to which extent the patient responds to the treatment with said 

10 anti-IGF antibody molecule. 

44) The method o-f-e4ai-ffi-43, wherein said antibody molecule is an antibody molecule of any one 

e-f-claims 1 to 18. 

15 45) An anti IGF antibody mefeeule, wherein said antibody molecufe-kiftds to a nonlinear epitope 

within IGF 1 cemprism-g4he--afnkK>-aeM-s6qwB€es4-GGA#LVD7;VfcQFVGGDR4SBQ4& 

46) The anti IGF antibody molecule of claim 15, wherein said antibody molecule makes contae-i 

20 wife-afr4easfr8-amfflo acids within the-amino acid sequence LCGAELVDALQFVCGDR 

(SEQ ID NCM4Vand^t least 10 acid sequence 

1 (SEQ4D4^434r 

17) The anti IGF antibody molecule of claim 15 or claim 46, wherein said antibody nie4©et4e 

(51), 

Glu (58) of human IGF H-SBQ ID NO:43), as determined by X ray 

crystallography. 

30 
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48) The anti IGF antibody molecule of any one of claims 45 to-47r which -m the antibody 

molecule ef any one of ciaims-4, 9, 10, or 17.-


