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L E B WGR Engml) | EAGEEg ml) | BEHE%
1 0.0 8 5.3 9 106.74 10
2 0.0 7T 8.4 2 9 8.0 2
3 0.0 81.3 8 101.7 3
4 0.0 76.66 9 5.8 2
5] 0.0 8 4.4 7 105b.58
6 0.0 7 3.6 4 92.05
7 0.0 86.99 108&8.74
AP 0.0 80.86 101.08
20
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A X iEE 5 WMEE g, mL) | EALGRE g mL) | EiwE %
1 0.0 9 0.6 113.25
2 8 0.0 94.26 117.83
3 0.0 9 3.79 117.23
4 8 0.0 99.3 4 124.18
D 0.0 9 2.69 115.86
6 8 0.0 9 9.8 4 124.81
7 0.0 9 4.9 8 118&8.73 30
T— 0.0 91.0 2 113.78
Oo0o0o0oaod
Z v MEE S WM Eg mL) | EAGEEng mL) | #EiwmE %
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4 30.0 33.00 109.99 40
5] 3 0.0 33.29 110.97
6 3 0.0 3 7.3 8 124.59
7= 3 0.0 29,71 99.04
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v miE & 5 WAGE E(ng ml) | FEGEEng ml) | FEE %

1 200.0 202.74 101.37

2 200.0 201.9¢6 100.98

3 200.0 1 97.64 9 8.8 2

4 200.0 205H.7 2 102.86

5] 200.0 1 88.96 94.48

6 200.0 211.03 105b.52

7 200.0 209.29 104.65
Tl 200.0 209.556 104.78
Ooo0ooOoao

A X iEEE WINGR B (ngml) | AR ElngmL) | EFEE%

1 200.0 245.11 122.56

2 200.0 230.9¢6 115.48

3 200.0 224.84 112.42

4 200.0 224.11 112.0686

5] 200.0 211.27 105b.64

6 200.0 251.15 125.57

7 200.0 214.18 107.089
Tl 200.0 231.13 115.56
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ANTISOMES TO MODIFIED HUMAN 1GF-V'E PEPTIDES

FIELD OF THE INVENTION
This invention refates generally to mmuneglobubng, antibodies and fragments thereof, In
particular, the irvention relates t© the preparation and use of antihndies that hiad

mmunospecifically to modified iman insulin-like growth factor | proteins,

BACKGROUND OF THE TINVENTION

Insulin-like growth factor ) (JGF-1, somatomeding is a small single-cham protein %héi induces
muscle hypertrophy and blocks skeletal muscle atrophy, IGF-1 is initally svnthesized in the
human body as an JGF-1/Z precwrsor, where F i3 an extension pepride at the C-terminug of the
mature 1GF-1 protein. The mature IGF-1 i imtially encoded by one of three known splice
variant mRNAs.  The cpen reading frame of each mENA encodes s precursor pootoin
containing the 70 amme acid JGF-1 moiety and a paricuar extension (£ peptide at the C-
terminus, which can he Fa. Fh nr Fo, depending on the partioular 1GF-1 mRNA. The C.

termmal E peptide is later cleaved as MGF- 1 matures

Maodihed recombinant bumen IGF-1/E proteins nave been consmucted and describad in
published PCT pacent apphication WQO2007 146689, These modified 1GF-1:E peptides have
Jonger half-life, ircreased stability, reduced affinity 1o inhibitory insulin-like growth Zactor
binding proteins (JGFRPs), and increascd cfficacy compared to wild tvpe IGF-1. An
exemplary modified fuman WGFLE protein is hIGE-1/Ea 3mat (see FEL 1) The "imat”
designatior. refers to a hICF-1-E.peptide precursor having the following thres sots of
modifications: (1) deletion of G1, P2, and E2: (2) mutatior of Arg 37 to Ala (R37Ay and {3)
delerion of R71 and 872, These LIGF-LE douw peptides are proposed as being potential new

drug for the treatment of skeletal muscle atrophy.,

However, assessing the pharmacokinetics {(PK) and pharacodynamics {PTY) for this drug
sandidate 13 difficelt, because the wild type and medified WIGF-1E peptides differ with each
ather iv only one or two amino acids at three separate nositions ever the leneth of the entire
septide chains (FIG. 1), No commercially available antibody recognizes the hlGF-17Ea 3mat

sephdes wrhont abso detesting the crdogenous KIGT-1,
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SUMMARY OF THE INVENTION

The invention provides high-specificity antibodies that cistinguish between modified (e,
BIGF-1/Ea 3rout) and endogenous kuman [GF-1 proteins.  The antibodies of the invention
have hittle or no cross-reactivity with hiGF-1 or hIGF-2. Thev also have little or no ¢ross-
reactivity with rodent IGF-1 or FGF-2. The artibodies are usefit for pharmacckinetic (PK)
and pharamandynamic (PDY asscssments of [GF.1/E peptides that have been administered 1o

humamns or animals.

in one embodiment, the sntidody of the invention binds immunuospecifically to the peptide
GPTLCGAELY (SEQ ID NO:l3, but does not bind immunospecifically to the peptide
GPETLCGAELV {SEQ 1D NO:2). In aucther embodiment, the antibody of the inventicn
mnds sununospecifically to the peptide PAKSAVRAQR (SEQ ID NO:6) bt does nat hird
immunospecifically to the peptide PTK AARSIRAQR (SEQ (D NO:T)

Fhe invention theretort provides the antibodies QC1, QC2, QQ2, QOS5 and Q6.

The anvbodies may be monoclonal or polvclonsl. They may be produced by ‘mmunisation of

a suitable mammal, such as a mouse, rabbit, goat, harse, camel or shark.

Further included within the scope of the wvention are hybr.domas that produce the antibodics
of the invention, mucleic acid sequences encoding said antibodies, vectoss. for example
CXPICSSOn vectors, comprising such g nucleic acid sequence, as well as cells transformed with

SUCh vertoms.

The invention also provides the hybndomas DSM ACC202§, DSM ACC3I026, DSM
ACCH027, DSM ACC3024 and DSM ACO3025 (depusicd with DSMZ, Inhoffenstr. 7B,
D-33124 Braurschwelg, Goermany on 10° November 2009), which can be used to expross the
antibodies QU1, QUU2, QQ2, Q5 and QQ6, ~espectively.

The vention also provides a bioanalviical assay for assessing the pharmacokinetic
(PK}¥pharmacodynammic (PD) relationship of modifizd recombinant human 1GF- E peptides.
In one embodiment, the assay is a racioimmumosssay {(RIA) or an Enzyme-Linked
TmumuneSorbest Assuy (ELISA), such as a sandwich CLISA, assay to quactify the wtunt
IGE-1/T proteiss in preclinical amd clinival saumples. in which an aniibody of the invention is

uscd as the immunesorbent agent (capturs antibody ). In these applications, the antibodies can
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be labelled with an analytically-detectable reagent such as a radioisetore, a fluorescent

molecule or an enzyme.

In addition, the antibodies ofthe invention are used to purify large guantities of 1GF-1/F 3
peptides, for cxample by affinity chromatopraphy, The antibodizs of the irvention are thus

useful for the commerciat-scsle purification of ¢ pharmaccutical to treat muscle aroghy.

In one smbodimert, the antibody used v the methads described above is selected from the list
comsisting of QC1, QC2, 3Q2, Q)5 and Q06.

DETAILTD DUSCRIPTION OF THE INVENTION

Amithodics of the ftveniion

Dejinitions. The definitions of certain terms as used in this speeification are provided below,
Defmitions of other terms may be “ound in the Fhwwated Dicrioncry of Lmmunology, Ind
Edition, Cruse, LM, and Lewis, R.F. ods, (ORO Press, Boca RHaton, Fiorida, 1995).

L he admmstration of an agent or diug to a sobject or subject meludes self-administration and
the adiministration by anether. Itis also to be appreciated that the various maedes of eatment
or prevention of medical corditions as describad are intended to miean “substanual”, which
includes total but also less than tofal treatment or prevention, and wherein some biologically

or medically-relevant sesuh is achieved.

The term “antibody™ mcans z peolypeptide cowprising o framework region from an
immunogiobulin gene or fragments thereof that specifically binds and recogaizes an epiope,
e.&. an epitope found on g modified IGF- 1/E peptide but not on 2 wild tvpe IGF, such as the
epitopes of the Pepiide A and Pepude U antigens, both deseribed below.  Use of the term
antibody is meant to inglade whele antibodies, meluding smglechain whole antibodics, and

oy

antigen-binding fragments thereof. The term “antibody™ inciudes antigen-hinding antibody
fragments, including single-chair antibodies, which can comprise the vanable regions alone,
or 1 combmation, with alt of part of the followang polypeptide elemenrs: hinge reginn, CH;,
CH,, and CH, domams of an antibady molecule.  Also included in the tnventior are any
sombinations of variahle regions and hinge regon, CHy, ClL, and Cll; domains.  Antibody-

refated nuwdecules uselul us bindmyg agenis of the invention include, e g, but are not imited to,

Fab, Fab’ and F{ab '}, Fd, sirgle-chain Fvs (scbv), single-cham antibodies, disulphide-linked
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bvs {sckviand fregments compnsmg erher a ¥y or Vi domain. Examples include: (i) a Fab
fragment. a monovatent fragrment consisting of the Vi, Vi, O and CH, domains; {iiya Flab »
fragment, a bivalent fragment comprising two Fab fragments linked by a disslplide bridge at
the hirge region; (il) a Fd fragment consisting of the Vy and CH, domains; (Iv) a Fv
fragment consisting of the ¥y and Vi donmairs of a single arm of an antibody, (v) 2 dAb
fragment (Ward et af, Nanee 341, 344-546, 19891, which consists of a Vi domain, and {+1)
an solated complementarity deteemining region (CDR). The term “antibody” includes zingle
domatr. antubodies, maxibodies, minibodies, intrabedies, dinbodies, tnabodics, totrabodics, v
HWAR aud ris-seTy (see, v, Hellinger & Hudson, Natury Blotechnudugy, 23, 9, 1126-1136
{20053, Once antibodics have been raised, they may be chimersed or humanised. For
exampie, (v create a chimeric antiboedy, the variable repions can be linked tc human constant
regions usmg methods known m the an (see e.g., US. Patent No. 4,816,367 10 Cabilly &7 af).
To create @ humamzed wntibody, the CDR regions can be inserted into a human framework
using methods knewn in the art. Sce e.g., LS. Patent No. 3223539 1o Winter, and U.S, Patent
Mos. 5530101 3385089 56837G2 and 6180370 to Queen o7« b an altornaiive 1o this
ant'pon hinding portiens of antibodies can be gralted inin seaffolds based on polvpeptides
such as Fibronect:n tvpe I [Fnld} {sce U.S. Pat. No. 6,703,152, which describes fibronectin
polypeptide monobodies).  Antigen binding portions can be lncorpovatod foto single cluin
moleedies comprising a pak of wandem Fv osegments {(VH-CHI-VH-CT1Y which, together
wity complementery ligh: chain polypeptides, form a pair of antigen binding regions (FZapata
¢t al., Protein Eng, SO0 TO57-1062 (1995, and U.S. Par, No, 5,641,870

The term "bivlogical sample”™ reans sample material derived from or contacied by hivisg
cells. The torm "hological sample™ 18 intended 1o include tissues, cells and biological fluids

isolated from ¢ subject, as well as tissues, cells and fluids present within a subicet.

The tenn “epitape™ means & protein deierminaat capable of speeific binding to an antihody.
Epitopes wsually consist of chermeally active surface groupings of molecules such as amine
acids or sugar side chairs and usvally have specific three dimemsional structural
characteristics, as well 5 specific  charse  characteristics. Conformaticnal  and
nonconformational epitopes are disttngnished in fhar the hinding 10 the fomme- ht nivt the

larter 15 lost in the presence of denatering solvents,
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The term Mimmunologically reactive coaditions” means conditions which allow an antibody,
generated fo a particular epitope of an antigen, to bind 1o that epiopz o a dotectably greater
degree than the antibody binds to substantielly all other epitopes, generally at lesst two times
above background binding, preferably at least five times ahove background. Immunologically
reactive conditions ase dependent upon the format of the antibody binding reaction and
typically are those utilized {n immunoassay protocols. Sze. Hadaw & Tane, durihodios, 4
Laboratory Manual (Col Spring Harbor Pablications, New York, 1988) for a description of

immunoassay formats and conditions.

The tenm “imrunospecifically” as used herein refers to the asility of an individual antibody
combining site to react with only one antigenic determinant. The combining site of the
anttbody is locatad in the Fab portion of the melecnle and is constructed from the
hypervariable -emions of the heavy and light chairs, Binding affinity of ar, antibedy is the
strength of the reaction herween 4 smgle antigenic detesminant and u single combiniag site vn
the antibody. It w the sum of the atractive and repulsive forees opevating between the
antigenic detonninant and the conbining site ol the aatibody.  As used herein. the werm "high
affinity” for an Ig( antibody refers 1o an antibody having a KL of 10% M or Jess, (0" M or
less, or 107" M, or 10! M o less for a target antigen, However, "hizh 2Fnity* binding con
vary for other antibody isotypes. For example, "high affinity” binding for an IgM isotvpe
refers to an antibody having a KD of 107 M or less, or 107" M or iess. The term “monoclonal
antibody” means an antibody that is derived from a smgle clore, inchuding any eckanvotiz,
srokaryotic, or phage clone, and not the method by which # i produced. A monoglonal
antibody composition displavs a single binding specificry snd affinity for a particatar epitops.
Maonoclonal antibodieg can be prepared using a wide variety af eehniques known n the art

inclading. ¢ g., but not limited to, hybridome, recombinant, and phage display technologics.

The term “polvclonal antibody™ means 3 preparation of artibedies derived Fom at least teo
different antibedy producing ccll lines. The use of this term includes preparations of at least
two anttbodes that contain antibedies that speeifically hinc to different epitopes ot regicns of

an antigen.
The wrms “polypeptide,” "peptide,” and “profein’™ are wsed terchangeably horetn o mean a
polymer Comprising two of more amiro :cids joined to cach other by peptide Honds or

modified peptide bonds, fe. peptide isosteres.  Polvpeptide refers to boh short chains,
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commcnty referred to as peptudes, glvcopeptides or oligomers, and to longer chains, generally
referred to as proteins. Pelvpeptides may contain amino acids other than the 20 gene-enceded
aneng acids,  Polypeptides include amine acid sequences modified either by nanual
processes, such as post-ttanslational precessing, or by chemical modification techingues that
are well known in the art. Such medifications are well described in basic texts and in more
detailed monozraphs. as well a5 n a volominons roscareh litersrure. o particular, 8 modified
WGF-1/2 protein can be any of the modified IGF-1/L proteins described in published PCT
petent application WO2U07114668Y, a3 well as any secondarily modified {glycossluted,

FEGylated, eir.) proteins theseof

The term “recombinant” when used with reference, eg, to 4 cell, or nucicic acid, protem, or
vectar, incicaies that the cell, nucleic acid, protein or vector, has besn modified by the
ntrpduction of a beterologous necleie acid or protein or the alteration of 1 native nuzleie acid
or prodein, or tat the matzrial is derived from acell yo modified. In partizular, 2 recombinant
LGF-1/E protem can be any of the recombirant IGT -1/ protems described in published PCT
patent applivation WOZ007/14¢689, as well as any secondarily modified (glycosviared,

FEGylated, efc ) proteins thereof,

The terms “single chan antibod.es™ or "sirgle chain Fv 5cFvY” refer to an antibody fusion
molecule of the two cdomans of the Fv fragment. Vo end Vi Although the two domains of
the Fy fragment, Vy and Vy, a7 eoded for by separate genes, they can be joined. osing
recombinant methods, by w synthetic linker that enables them w e made as a single protein
chain in waick the Vi and Vg regions pair to foroy monovalent swoleculkes, known ws single
chain Fv (scFv). See, e, Bird er af,| Scigace 342; 423-426 {198%); and Huston af 2., #'roc.
Vol Acad. Sei UNA, 85 DETU-08R3 (1988), Such single chain antibodies are included by
reference to the term “antibody™ fragments, and can be prepared by recombinant techniques

pr enmyinatic or chemical clegvage of intset antivodies.

The rerm “specific binding™ means the comact between an artibody of the invention aad an
zpitope {om a pephde described herein (Peptide A, Peptide B or Peptide C) or 2 proten
containing such a peptide) with & binding affinity of ul feast 107° M. Preferred hinding agenrs
sind with affinities ofat least abeut 107 M, and preferably 10" Mo w7 MV, 1077 M. 1097 M,
or 107 M.
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As noted above the antibodies of the invention may be labeled. Labeled antibodies may be
employed in £ wide varizty of assays, cmploying a wide variety of fabels. Detection of the
formarion of an antibody-antigen complex between an antbody of the invention and an
epitope of inferest can be facilitated by ettaching a detecteble substance o he antbody.
Surable detection means nclude the use of labels such s mdionuclides. enzyvmes.
coenzymes, fluorescers, chomilumminescers, chromagens, enzyme substrates or co-faclors,
enzyme inlibitors, prosthetic group compleses, free radicals, particles, dves, and the like.
Fxamples of suitable cnzymoes include horseradish peroxidase, alkaline phusplatae, [-
galwtosidase, or woolylcholinesterese;, examples of suiable mresthetic group complexes
include strepavidin'diotin and avidinbioting examples of sultable fuorescent maerials
include urabclifcrone, fluorescein., flucreseein 1sothiocyanafe, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chioride or phycoervbring an example of a
luminescent material s minol; examples of biolumineseent materialy include luciferase,
tuciferin, and sequonn: and examples of suitable radiouctive material incluge ™1, ™, %S or
H.

Exampie antibedies of the invention are disclosed below inlables & and B,

Table A
Al CDRIT CCDRIZ CDRH3A CDRLY {DRL2 TDRL3
name
A OYTFTOGFWM | AIYPUDCDT | SNDGPTGFG | KSSOSLLN | WASTRES | IOSYNLPWT
Q (SEQ D | KYTQKFKG | MY (SEG [D | SKIRENYL | {SEQ 1D | REG 1 MO
WO A2) PSED I Nex: | NEL 1 A (SEQ ID | NG L6 173
1% 1%
B GYTFTITYWM | AIYPGDGDT | SNDGSLGYG | KSSOSLIN | WASTRES | QOSYNLMY
€ (REQ 1D | RYTQKFKSG | MDS (SEQ 10 | SRTRENYL | (580 DT GRY ID
M Iy (REG ID DOy | WOt HY AR D NG 2D N{x: 13
197 w020
C GRGFTOYVE PYBNLGSGTT | SNyyovny KSSCSLFY | WAYTRES | QUYYNYPR
D (SLO [ | KYMEKFKD | WFAY  (5EQ | SSNCKNY | (SFQ DT (38 ID
w0 28 (SEQ D 20 | IDND:26) LA (SEQID | NG 28 NC: 2
25 NO 2T
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PRI Y IDWYRDRMQEL EWIOVINLGS
OGVTRYREIFTORATLTADKSSETAY MO
VESLTSDLSAVYFOARSTIF YDYDVWE

GSWGOGTLVTVSAA (SEG 1T NO: 50

&

I3 GYDFSDY V] VINLGSDYT | STIVYDYoy KS&GELLY | WARTRES CHIFYINYPRY

0 (SEQ 1D} KYNENFRG | WFGY  “SEQ | 3SNQKNY [ (SFQ  ID | 'SEQ ID KO
MNOE MR (HEG 1D RO ID NG 30 La 500 10 | N, 34 18y
in MY 333
E GYDESRY V1 1 VINLUSGY L | SIFYDYDVW | KSSUSL_Y | WASIRLS | QUIYDYPRT
D (SEG IDjEYNEIFTG | FOS (SEQ ID | GSNOENY | IS85Q 1D | SFQ 1D NO:
e 19 e 1141 {B8EG 1D WO, NG, 38 L (8L 1D 1 N0, 40 41%
) MYy 3

Fable B

Abname | VH VI

A VOLUGSGAELARFGASVELSURASGYT | DIVMTQSPSSL AVSAGEK VTMSUKSSOSLLNS
FIGFEWMOWVKORPGOGLEW GAIYPG | RTEEXY LAWY OQREPRQSPLLLIYWASTRES
DOETREYTOEKFKGEATLTADKSSSTAY | GVIDRFTOSGRGTOFTLTISEVOARDL AVYY
MOLSFLASEDIAVYYCARSNDGPTGFRS | CIQSYRLIWTFSOGTE LEIKR, (SEQ 1D NO:

" MEYRGOCTIVTVESA (SEQID NO 40 | 43

B NVOLOUNMOABLARPOASVELECTASOYT | DIVMTOEPSSLANVEAGER VT MECRSR0OALLNS
FTTYWMOW VK QRPOIGE BEWIGAIYPEG | RTRENYLAWYOOE PGOSPET LTYIWASTRFR
DUDTEYTOKFRUOKATLTADKSSSTAY | GVPDRFTGSGSOGTDETLTIRSVOAEDLSVY YT
MOLENLASEDSAYYFCARSNDUSLGY | QUIYRELFWTFGGUTKLEIRR (SE() 1D Nx 45}
OMDEROOHLTEYTVERA ISEGID NO
44)

e VOLOOSGABLVRPOTSVEAVSCKARGD | DIVMTOTPRSLDVSVGEKVTMTOKRROQSLEY
GFTDYVIDWIEQRPGUGLEWIGVINLG | SSNOENYLAWY QUEPGUSPRLLIYWAYTRE
SUEFTEYNEKFRINS LLLADKESSN LAY | SV PORE TUSUSO L L EISSVRARILAYYY
OINSLTPLDSAVYFUAESTIVYDYOYYW | COOYYNYPRTFOULTRLEIER (RE0 [D e
FAYWOGUOUTLY SV eV A [5EQ 1D N0 #ﬁ} 471

) WLLKQBGLLVRPOTEVEVSCKASOYD | DIVITOTPSSL TV VO IEN TAMNCRESQLLLYS
FRDYVIDWVRKQRPOOGLEWHIVINLGS | SNOENYLAWYOQOEKPOUSPLLTY WARTRES
DYTEYNENFRORATLTADKASSSTAYM I GYPDRFTGEOSGTRFTLTISSVRAERDLAVYFC
OVERI TSOOSAVYFCARSTIVYIIVOVW | QOFYNYPRTRGGOTK FIRR (SEO TN ND- 43
FGYWOOQUTLYTVSAA (SEQ 1D NO: 4%)

b WOLOSGTELYRPMOTAYEVEURASOYD | DIVMTOSPASL TV SVLERVIVRCRISOELLYG

SNOENYLAWYQORPGREPKLLITY WASTRES
OVPDRFTORGRGTIFTI TISSVEARDLAYYY(
QOFYDYPRTFOGOGGTELEIRR (R0 1D MO: 55

I one embodiment, en antibody according o the investion comprises (T SEQ 1D NO: 12 for
CBRIL, SEG D NG:3 fiw CDRHEZ and SECH 1D NO: 14 for CDRHE (8} SED 1D M 1R
for CORIN, SEQ IT BCETO for CDREH2 and SEO TD MNO: 24 o CDRH3: i) SEQ 1D MO
24 for CDRIN, BLQ D NO2E for CORILD and SEQ 1D N 26 for DRI (ivy SBEQ 1D
N 30 for CORILL, SEQ IDNO3T for CDRHZ and SEQ D NO: 32 for CTORH3 or {v) 5EQ
HY MK 36 for COKHE, SEQ D NOXT7 o CDEHZ and SEQ) 1D NG 33X for CDRELS.

25
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in one embodiment, &n antibody according to the mvention comprises {1: SEQ) 1 MY 13 or
CDRLL SEQID NO16 for CDRLZ and SEQ 1D NGO 17 for CDRLE, (i3 SLQ ID KO- 21 for
CDORLY, SEQ IDNG:22 for CORL2 and SEQ D KO: 23 for CDRL3; i) SEQ 1D NO: 27
for CDRLL, SEQ 1D NO28 for CRL2 and SEQ ID NG: 29 for CDRLA,; {iv) SEQ 1D NO:
33 for CDRL ., SEQ ID N34 for CDRLY and 55Q 1D NO 35 for CDRLY; or {v) SEQ D
NO: 39 for CDRLL, SEQ ID NC:48 for CDRL2 and SEQ D NGO 41 fur CDRLA,

In ane embod.mest, an antibody according to the investion comprises {1} SEQ 1D NGO {2 for
CBORHY, 5EQ D NOTS for CDREZ, SEQ 1D NG 14 for CDRES, SEQ 1D NOw 1S for
CDRLY, SEQIDNOA6 for JDRLZ and SEQ 1D NO: 17 Jor CDRLE; (i) SLQ 1D NO: 18 for
CDRHI, SEQ 1D NO9 for CORHZ, SEQ 1D KO 20 for CDREZ, SEQ ID NO: 21 for
CDRLI, SEG 1D NG:22 for CIRLZ and SEQ 1D NGr 23 for CDRL3; {dil) SEQ 1D MNO: 24
for CORH1, SEQ 1D NG:25 fur CDREZ, SEQ 111 NO: 26 for CDRH3, SEQ 1D NO: 27 jor
CDRLY, SEQ 1D NO:2R for CDRL2 aad SEQ ID NG: 29 for CDRLY; v SEQ 1D RO: 30
for CORHI, SEQ 1D NO:31 for CDRIZ, SEQ ID MO: 32 for CDRHI, SEQ 1D MO 33 for
CDRLL, 5EQ TR K034 for CDRL2 and STOQ I NO; 35 for CDRLS, or (v SEQ ID NG 36
for CDRHI, SEQ 1D NO3T for CORHRZ, SEQ 1D NG 38 for CORHE, SEQ 1D WOy 39 for
CERLL, SEQ D NO 40 for UDRL2Z and SLQ ID NO: 41 for CDRLS.

in sne embodiment, an antibody according to the invention comprises a ¥H chain comprising
SEG ID NO:42, SEG ID N4, SEQ TD NOG-46, SEQ I W08 or SEQ IDNOSG

In one embodiment, an antibody according Lo the invention comprises 4 VI chain comprising
SEQ ID NO:43, S5EQ ID NO:45, S3EQ 1D NO:47, BEQ TD NG4S or SEQIDNGAL

In one cmbodiment, an antibody asccording to the invention compnses () a VH chumn
camprising SEQ HY NOA2 and a VI chain comprising SEQ D) NO#A3; () a VH chain
comprising SEQ ID NG44 and 2 YL chain commprsing SEQ TD NOAS; (1) & VH cham
comprising BEQ 1D NO:6 and a VL chain comprising 50Q 1D NO:AT: (iv) a VI chain
comprising SEQ 1D hOES and a YL chain comprisiag SEQ 1D NGO, or (v & VH chain
comprising SECH 112 MO and & VL chaun compresing SEQ L) NCHEL

In one embodiment, an antibody according lo the wvention comprises a2 VH cham encoded by
SEQ ID WO 52. 534, 56, 58 or 60 In one embodiment, an antibody acconbng to the imvenoion
compriscs a VL chain encoded by SEQ D K(» 33,55 57 38 orél.
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in onc embodiment, an antibody according "o the invention comprises () a V1 chain encoded
by SEQ 1D NO:52 and a VL chain encoded by SEQ 1D NO:53; (11} a VH chain enceced >y
SEQ 1D NOSH and a VL chain enceded by SEQ ID NO:SE; (ii) ¢ VH cham encoded by SEQ
ID NO:56 and a VL cham encoded by SEQ [D NO:37; (iv) a VH cham encoded by SEQ 1D
NC:58 and a VL chain encoded by SEQ 1D NOG:38; or (v a WH chain encoded by SEQ 1D
W60 ang a Y1 chain encoded by SEOTD NO: 61

FPaoivpenrides

The mvention provides an solated polypeptide congising ur comsisung of he sequence
GPTLCOGAELY (SEQ TD NGk ), CPAKSAVRARR (BEQ IT) NCEF) or PAKSAYVRAUR
{SEf} ID NO:6k Such polypestides are wseful for raising antibodies zccording to tae
mvantion. The pelypeptides of the twvention may also form part of a larger polvpeptide. For
example. ¢ polypeptide of the invention may be flanked by addional n-terminal andior -

terminal amine ac.ds.

In gencral, the polypeptides of the irvertion are provided in & nou-natsally cocunting
environment, Le. they arg separated from it nimrally ocourring environment, 8 oortain
cmbod:ments, the polypeptide is present in 3 composition that 1s enniched for the polvpeptide
as compared 10 £ control. Polypeptides of the invention are thus preferzbly provided in
welated or substantially isolzted form fe. the polyvsepude is present in a composition that is
substantially free of other expressed polypeptides, whercay substanially free is meant that
fess than 75% (by weight), preferably less than 5%, axd more preferably less thas 10% (ep.

5% of'the composition is made up of other axpressed rolyneptides.

Nuckeic Aered Moleedes

Another aspect of the invention perains 1o nucleic acid molecules that encode the
polypeptides or antibodics of the invention. Exempary nucleic anids include tinse that
encpde any one of the polvpeptides described in SEQ 1D NQs:1-51, Funther exemplary
nucleic acid scquences are those disclosed in SEQ 1D NOs:52-61. The nucleie acids may be
prosent i whele celly, inoa cell tvsate, or may be nueleic ackds in a panially purified or

substantially pure form. A muclere acud 18 Mwsolated” or “rendered substantially pure” when
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purticd away from other celiviar components or other contamunants, e, other coilular
nucleic acids or protgins, by standard technigues, including alkaline/SDS treatment, C=(C1
banding, column chromatography, sgarse gel electrophoresis asd others well known in the
art Sge, F. Ausabel, ot of, ed. 1987 Current Prowcols in Molecuar Biclogy, Greene
Publishing and Wiley Inmterscience, New York, A nucleic aad of the mvention can be, Sr
example, DNA o RNA and may or may not contain intronic sequences. In an crmbodiment,
the nuclele acid s 8 cDNA molecule. The nucleic acd roay be present in a vector such as a
phage display vector, or in 2 recombinimt plasmid vector. Nueleic aeids of the invention can
be obuised g stenduend awlecule boelogy techoigues Fuo cnlibodies sapressed by
hybridomas such as those described hereln, cDNAs encoding the lipht and heavy chains ef the
antibody madz by the bvbndoma can be obtaped by standard PCR wrplificaton or ¢DRA

clonmg techmques.

Ceneration of Tronsfectomar producine Monoclonal dntibodies

Onoe a nucieic and encoding an antibady of the wvention has been obwmed, the antinodics
of the invencon alve cun be produced i g host coll Casfecioms weiny, [or cempie, a
comnaton of recombinant DINA techniques and 2ene transfection methods as is well known

in the arf (.2, Morison, S, {1985} Science 229:1202).

For example. 1o express the antthodies, ov antihody fragments thereof, DINAs encoding partial
or ful-length light and heavy chains, can be ohrined by standard maleenlar hinlogy
techmiques {.g. ¢cDNA cloning asing a hybridema that exoresses the antibody of interest) and
the DNAs can be inserted into gxpreswion vectors such that the genes are operatively linked 1o
ranscriptiond. and Uanslational control scquences. [n tiis coniext, the rorm operatively
linged” is iwended to mean that an anUbody gere 1 Hgated wio a vecwor such that
transcriptiona. and vanslationa. contrel sequences within the vecior serve thenr imended
function of regulating 1the transenption and translation of the antibody genc. The expression
veetor and expression control sequeaces are chosen to be compatible with the expression bost
cell wsed. The antibody light chain gene and the antihody heavy cham gene cen he inseried
into separate vector or, more typically, boib genes are inserted into the sarse exprossion

vector. The antibody genes are nserted into the cxpression veeter by standard methods {#.g.
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ligation of complementary restriction sites on the antibody geac fragment and vector, o7 blung
end ligation if no resiriction sites are present). The light and heavy chain variable regions of
the antibodies described herein can be used to create fulllength antibody genes of any
antibody isotvpe by inserting them imo expression veciors already encoding heavy chain
constant and hight chain constant regions of the desired isotype such that the VH sooment s
aperatively linked to the CH segmeatis) within the vector and the VL segiment is operatively
linked to the U1 scgment within the wector. Additionally or alernatively, the recombmant
SXPrERsion vestor ¢an encode & signal peptide that facilnates secretion of the antibody chain
From a bost celll The antibody chats genc can be cloncd e the vevton such Uit the signal
peptide is linked in frame w0 ¢ amino terminus of the anfibody chain zene. The sigpal
peptide cant be an immunoglobulin signal peptide or a heterologous signal peptide {ie.. a

signal peptide from a non-immunoglobulin prowein’,

In add:tion to the antibody chain gones the recombinant sxpression vectors of the invantion
earry regulatory sequences it zorerel the expression of the antibody chuin genes in o hest
cell. The ferme "regulatory sequence” is intended 1o inchade promoters, enbancers and othe:
expression controb elements (2.2, polyadenyletion signals) thatl cornwrol the transcription or
translation of the antibody chann genes, Such reguiatory segqueaces are desenibed, for exaownple,
m Goeddel (Gene Expressien Technology, Methods in Enzymelogy 185, Acedeniic Press.
San Diego, CA 19905 Tt will be appreciated by these skilled m the art thut the design of the
expression vecton inchuding the selecton of regulatory sequences, may depend on such
factors as the choice of the host cell o be transformed, the level of expressien of protein
desired. err, Regulatory sequences for mammalian host ecll expression include viral elements
that direct high levels of prvtein expression in mammalian cells, such as promoters andior
enhancers denved from eytomegalovirus (CMV), Simian Virus 40 {(8V40), adenovirus {e.2..
the adencvirus mager late promoter (AdMLP)), ard polyoma. Aleoatively, nonvinal
regulatory scquences may be used, such as he abiguitin promoter or P-g obin promoter. 5l
turher, regulatory elements composed of scquonees from diffevent sources, such as the SRa
promoter system, which contains sequences from the SV40 carly premower and the long
termunal repeat of human T cell leskemia virus tvpe 1 {Takebe, Y. of of., 1988 Mol Cell.
Bicl. 8:466-472),
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In additiom to the antibocy chain genes and regulatory sequences, the recombinant exprassaon
vectors of the mvention mey carry additional sequences, such as sequences that regulfate
replication of the vector in hest eclls {e .z, origins of replication) and selectable marcer penes.
The selectable marker gene facilitates selection of host calls into which the vecior has been
introduced (see, e.g.. U.S. Pal. Nos. 4,399.216, 4,634,665 and 5,179.017, all by Axel o7 i),
For example, tvpically the seleciable marker oenc confers resistance to drugs, such as G418,
hveromyein or methoirexote, on a host cell inte which the vector has been ntroduced.
Selectsble marker genes inciude the dihydrofclate reductise (DHFFR) gene {for uss in dhfr-

host cells with methetrexate selection/acplification) and the weo geaw (Tur G418 seloctin.

For expression of the light and heavy chains, the cxpressicn vector{s) encoding the heavy and
light caars 15 wansfected inio ¢ host cell by standard technigues. The various forms of the
term "ransfection’ arc intended to zncompass a wide vunety of techiigues commonty nsad
for the inreduction of sxozenous DNA into a prokaryotic or eukarvotic host cell, oz,
electropuration, calowm-phosphate precipitation, DEAE-dextran wransfuction and the hke. It
iz thcorctically pessible to cipress the antibodies of the invention n cither prokaryctic or
eukaryoric host cells. Expression of amibodies in cukarvotic cells, in particulyr mammalian
host cells, 35 ccussed because such egkarvotic cells, and in particular marminalian celis, are
more likely than prokaryotic cells to assemble and secvete 2 properly foided and
immunologically active antitody. Prokarvotic expression of antibody genes has been reponad
1o be ncifvotive for production of high vieds of active antibody (Boss, M. A, and Woad, (.
R, 1985 Immunology Today 6:12-13)

Mamuralian host colls for expressiag the recombiant antibodies ol the v nclude
Chinese Hamster Ovary (€1 cells) (neluding dhd- CHO cells, desoribed Urlsud and
Chasin, 1980 Proc. Nat. Acad Sei USA 7742164220 wed with ¢ DI FR selecwable
market, ¢.z., as described i R Kaufman and PA. Sharp, 1982 Mol, Biel 15%:601-621),
NSO myeloma cells, TOS celis and SP2 cells. In particular, for use with NSO myelema cells,
another expression system 18 the GS gene expression system shown in WO 87704462, WO
8901036 and EP 338,841, When recombinant expression vectors encoding antiboidy genes
are introduced into mammalan bost eods, the antibodics are produced by pultering the host
cel's for a perod of time sufficient o allow for expression of the antibody in the host oclls or

segretnion of the antibody wte the eulure medmm n shich the host eclls are grown,
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Antstbodies can be recovered from the culture medwem usimg standard pretein parification

methods,

Ihaenosie Methads/dethods of Tregiment

As noted above, the antibodies of the mvention may be nsed in various assays to determing

the concentration of modified TGF-1E m a sample,

Thus e invention provides a method of detenmining the level of modified 1GF-17E protein in

# patient, comprising the steps of

{1} obtaining 2 blood sample from a patient who has been administered with said
madified IGF-17E, and

(i) detecting the modified (GF-1'E @ said sample using an antibody of the

Hivenlion.

The level of modified 1GF-UE can be guantified by using standard techniques, such as by
setting up eabbeation curves using wnown amounts of the modified IGF.1F and comparing
the results obtumed with the test sumples against the results obtained usirg the colibration

markers {soo. vy the cxaimples).

Being ablz to delermine the level of modified WGF-UE preteir in a patient also allows a
physician to determine an appropriste dosce in order 1o achicve a therapeutic effect Thus the
mvenvon alse provides 2 methed of matniaining an optimal dose of nwdified IGF-VE m 2

patient 1g noed thereof, compnising:

{1} oblaimng a blcod sampie Irom a nahient whoe has been admintstered with said
modified IGF- /L,
{ii) detecting the modified [GF- VL in said sample using an antibody of the

wrvention, and

{1i1) where the level of modified IGF-1/E in the patent blood sample is below a

pre-deermined level, adrimstering a further dose of said modified 1GF-1/F w said patient,

™ate that in certam irstances, a blood sample mey already have heen obtained from a patient.

Thas the inveation provides 3 methed of determining the lovel of modified IGF-1/E proginin
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a patient, comprising the step of deteetng the moditied [0GE-1E 1 g bloed sample obtamed

from a patient usiag an amtibody of the invention.

The mwvention alse provides a methed of mainining an optimal dose of modified 1GF-1E in

a patient in need thereof, comprising:

{1y detecting modified IGF-LE in a Blocd sample from a patient who has been

admimstered @ modified [GF- 17T using an antibody ofthe invention, and

(i) where the level of modified WGFF i the patient hinad sample is helow a

pre-determined level, administenng a further dese of vaid modified IGF-1/E 10 said patient.

The irventior, also allows the monitoring of the production of medifed IGF-1/L. Thos a
sample may ¢ ebtained from the preduction plant and probed with an antbady of the

mvention o confiem that the correct form of medificd 1GE- 17E is being produced.

The invention alse provides o method of weating a patient who is suffering from o mussic

disorder comprising:

{i) determining the serumr. concentration of modified IGF-1/E .n a bload sample obtained from
a patiemt who has previously been admistered & modificd [GF-1E using an antibody

according to the present invention, and

(il) adminisiering more modified 1GP-1IYE 1o the patient if the scrum concetration of hIGF-

1ika Jmut is beiow a pre-determined optinom level,

1n the smbodimerzs desceribed above, the modified TGF-UE may be BIGF-1/Fa 3mut, or one
described (n WOZOGT/ 146689, For example, the modafied 1GF- I/E may be that deserbed in
example | of WOZ007/146689 (referred to as SEOQ 1D NOE theran and modified 1GF-{E
Me.1 hercind, or thay doscnibed i oxample 45 of WOZONTT466R9 (refomed 1o as SED 1D
WO A3 cherein and medificd IGF-VE Ne.2 hwernidnl

Drofoia Purification

As noted above, the antibodics of the invention may also be used for commercial seale
purification of modificd 1GrF-1E (e a pharmaceutical used to treat muscle atrophy), tor
examnple, the antbodies of the invention may be used in affinity chromatography to punfy
micdified 1GI-1/E
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Furification of recombinant polypepides 15 well ksows in the art and wchides affinity
chromatography purification techmiques and the ke (see pencrally Scopes, Frofein
FPurification (Springer-Verlag, N.Y., 19823 Sce also, Bailor of al., An Overview of Affinity
Chromatography, llumana Press 20000).  Affinity chromatography methods {suwch as
membrane-based affiraty techmology} for commercial seale punification of biotherapowic

proteins arc known in the art. See, Brandt e . Bio/Technolosny: 6: 779-782 [ 198R).

Preferebly the meditied [GF-1I'E purified by sach methods may be hiGE-Ukg 3mat, or one
deseribed in WO20U7/ 146689, For cxample, the modified }GF-1‘E may be that deserihed in
exzmple 1 of WO2GH7/140689 (referred to as SEQ 1D NO:R therein aad maodified 1GF- E
No.l hercing, or that deseribed in example 45 of WO2007/ 46688 (referred 1o as SEQ (D
NOLS3 therein and modified [GF-1/E No.2 heremn),

Fauivalenms

The details of one or more embodimens of the invention are ser forth i the accompanying
description. akove.  Although uny methods and materials similar or squivaent to those
described herein can be used in the practice or testing of “he prasent invention, the preferred
methods and watzrials are now described,  Other featurss, objects. and advantages of (e
tnvention will be apparent from the deseription and the zlaims.  Generally., corymatic
reaviings wrd punfication sieps gre perfonmed according o the manufacrirer’s spec estinns.
The techniguex andd procedures are generally performed according to conventional methods in
the art and vanous general references. See generally, Sambrook ef ai, Molecular Cloning: 4
Laboratory Muawdd, 2d Edition (Cold Spring Harbor Laboratory Press, Cold Spring Harbor,

New York, 1989} which are provided throughout this document.

The present invention 15 not o be hmited 1o terms of the pasticular ermbodiments described in
this applicaticn, which are intended as single illustrations of individual apeds of e
mvention.,  Many modificadons and variations of this invention can bo made without
departing fromr s spant dnd scope, as will be apparent to those skilted in the art. Functionally
cquivalent methods and apparatuses wilthin the scope of the invemtion, in additior to thuse
enumerated herein, will be apparent o those skilled in the art from the foregeing deseriptiors.

Such mod fications and vadations are intended © fall witkin the scope of the appended
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claims 1he present invention i te be Hmited only by the terms of the appended claoms along

with the full scope of equivalents to which such claims arc entitied.

BRIEF DESCRIPTICM OF THE DI AWIRGS

F1G. 1 is an amino acid sequence aagnment of WIGE-1, hGF-1/Ea wt, WIGF-1FEa 3mur, and
hlGE-2. Amino acid differences between DIGE-1/C wi and WGF-1/E 3nmur are highhighted in
buld. Dushes i e sequences mdicate missing tesidues. Peptides from MGE-1/Ea 3rout that

were selected as antipens for animal immunizations described below are underlined.

TG, 2 is a set of charts showing he actvity of the BIGF-T/L Jmut-specific mouse
inonoclonal antibodies generated from Pepride A immusization.  Ccll culnire supernatanis
were collected from hybrndoma clone 0] (A and Q07 (B} and diluted info microtiter wells
coated with BIGEF-1 BIGF-VEa wi hIGEF-17Ea 3mut, hIGEZ, miGEF-1 or miIGEF-2. Plaw-
bound antibody was detected by horse radisk poroxidase-conjugated polyelonal goat anti-

mouse Tgl anithohies.

FIG. 3 s 2 set of charts shewing the sctivity o7 the hIGF-1E 3mur-reactive mouse
monuilonal wntibodics geowrated from Peplide B imownization,  Monoclonal amibody  was
preduced and pusified from hybridoma clone BP1 (A, mp'mili and BPZ (B, mg/ml) and
diluted T:10-1 1,000 mio mucrobiter wells coared with hIGF-1, hIGF-VE wt, hiCH-1'E
oot hICGE.2, miGE-1 or adGF-Z. Plawe-bound antibody was dotected by horse radish

peroxidase-conjugated polycional goat anti-mouse g antibodies

FIG. 4 iz a set of charts showing the sctivity of the MGF-I/E Zmut-specific mouse
momoeclonal antibodies genermted from Peptude T wmmumiration. Cell culwre supermatants
were collecied from hvbridema clene QU2 (A), QO3 iB), and QQ96 O} and diluied into
mucrotter wells pogled with BIGE-1, RIOF-VE wt biGF-UE 3mut, hICE-2, mlGEF-1 or
mlIGF-2,  Plate-hound  antthody was detected by horse radish  peroxidase-conjugated

polveional goat anti-mouse fgG antibodics.

FIG. 3 is a set of charts showing the sandwich CLISA analysk of monoclonal antibodios
generated from Peptide O swrunization, Dhfferent concentranions of hiGY VEa Inmut, hiGE-

FEC 3mu, gyvesylaed BIGF-TFa 3owt, amd WGE-1 peplides were added wo wicrotiier
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plates coated with QQ2 (A), QQ5 (B), or QQ6(C). The plate-bound IGF-1 peptides were

detected with a horse radish peroxidase-conjugated monoclonal mouse anti-hiGF-1 antibody.

EXAMPLES

Antibodies raised 1o Peptide A, Two monoclonal antibodies were generated by mouse
immunizations with Peptide A, GPTLCGAELV (aa 1-10 of IGF-1/E 3mut) (SEQ 1D NO:1)
(see TABLE 1). The epitope recognized by QCI and QC2 differs from wild type hiGF-1 and
mlGF-1 sequence GPETLCGAELV (SEQ ID NO:2} in only one amino acid. This peptide
was selected [or animal immunizations, even though protein structure analysis with Biobench
and Abie Pro 3.0 suggested that it has low surface probability and low antigenic index.

GP-TTOGARLY RIGE-1/E Amun (8B IL N0l

G¥ TLCGAELY

GFETLOGAELY LIGE~L1/E wh, RIGBEF-L, miGE-1 {SRQ ID NO:Z)

Hvybridomas ware screened with (1} recombinant hIGF-1/E 3mut (for positive clones); (2)
recombinant hIGF-1/E wt protcin (for negative clones); (3) recombinant hIGF-2 (for negative

clones), and (4) recombinant mIGF-2 protein (for negative clones).

The antiserum titers after 3 imununizations with Peptide A-KLH conjugate from 3 mice
ranged from 1:500 to 1:16,000, as determined by ELISA with hIGF-1/E 3mut. About 1,000
hybridomas were generated from mouse #3, the best responder, and 4 of them were found to
be strongly reactive with hIGF-1/E 3mut but not or anly weakly reactive with RIGF-L/E wi,
WIGF-1, hIGF-2, mIGF-1, and mIGF-2. All 4 hGF-U/E 3nut-reactive hvbridomas were
subject to subcloning, and two final subclones, QC1 (7B9C6) and QU2 (8B7AZ), each
derived from an independent hybridoma, were selected and confirned by ELISA to produce

monoclonal antibody that are specific for KGF-1/E 3mut (FIG. 2, TARLE 1}

The twa mAbs, QCT (7B9C6) and QC2 (RBTA2), are highly specific for hIGF-1/E 3mut and
can be used as un immunosorbent agent {capture antibody) in a sandwich ELISA to quantily
the modified recombinant human IGF-1/E peptides in pre-clinical and clinical samples.
Hybridomas cxpressing the two mAbs QU1 {7B9C6) and QC2 (8B7A2) are deposited at
DSM?Z under accession numbers DSM ACC3028 and DSM ACC3026, respectively,
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Antibodies raised to Pepfide B. Two monoclonal antibodics were gencrated from mouse
rmmunizations with Peptide B, CGDRGFYFN-KPTGYGSS (aa 17-33 of hIGF-1/E 3mut)
(SEQ ID NO:3) (see TABLE 1) This peptide was selected becausz it has high surface
probability and high antigenic index. However, hIGF-1 and BIGT-1/E 3mut have idenrical
sequences m this region. Thus, antibodies generated against this peptide recognize all of the
following proteins: hIGF-1, hIGF-UE wt, and bGF-1/E 3mue. In addition, mIGF-1 and
hiGF-1 exhibit only once amino acid difference in this region.

CLLACEY PRNAPTEYGEE SIGE-L/E Gmut, RIGE-1, hISP-1/8 wt (3EQ ID W3 3)

CH RGFYRNKPTGYGES

COPRGEYFREPTRYGES nIGF-_ (SED ID HNO:4)

Hybridomas were screened with (1) recombinant hIGF-[/E 3mut (for positive clones); (2)
recombinant hIGF-2 (for negarive clones); (3) recombinant mIGF-1 (for negative clones); and

(4) recombinant mlGF-2 protein ({for negative clones),

Mouse mmmune responses to Peptide B were strong.  The antiserum titors after 4
immunizations with Peptide B-KL.H conjugate from 5 mice ranged from 1:1,000 to
>1:32,000. About 1,000 hybnidomas were gencrated from mouse #5, the best responder, and
21 of them were found to be strongly reactive with hIGF-1, hIGF-1I/E wt, and hGF-1/E 3mut
and weakly reactive with hIGF-2, mIGF-1 and mlGF-. Al 13 bybridomas were subject to
subcloning. Two final subcloncs, BP1 (2F11D8) and BP2 (3C3D10), sach derived from an
independent hybridoma. were selected and confirmed to produce monoclonal antibody that

bind to hIGF-1, h1GF-1/E wt and hlGE-1/E 3mut (F1G. 3, TABLE 1),

The two mAbs, BP1 (ZF11D8) and BP2 (3C3DI10), recognize both hIGF 1 and hiIGF-I/E
3mut and cross-react with hIGF-2 and mIGF-1 and mIGF-2. Nevertheless, these mAbs might

be useful for [GF-1 studies.
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Antibodies raised fo Peptide C: Three monoclonal antibodies were generated from mouse
immunizations with Peptide C, CPAKSAVRAQR (aa 65-74 o LIGF-1/E 3mut, plus an N-
termmal C for conjugation) (SEQ ID N(G:.5) (see TABLE 1). This peptide of KIGF-1/E 3mut
was selected because of its high surface probability and anligenic index. It spans the

Junctional region between mature hIGF-1 and the mutant E peptide.
PRESAE--VRAQR h"GF=I1/E Gmut  {SEQ ID KO: @)
P X1A 4RAQR

PTRAAZSIRADER mICE=2 [&md 10 W2 T)

[Ivbridemas were screened with (1} recombinant hTGF-1/E 3mut (Tor positive clones); (2)
recombinant hIGF-1 (for negartive cloncs); (3) reccombinant hIGFE-1/E wt {for negative clones):
{4) rccombinant mIGE-1 (for negative clones); and (5) recombinant miGF-2 protein (for

negative clones).

The aatiscrum titers afier 4 immunizations with Peptide A-KLII conjugate from 5 mice
ranged from 1:400 to 1:3,200. About 1,000 hybridomas were generated from mouse #4, the
best responder, and 188 of them were found to be reactive with hIGF-1/E 3t but not with
hlGF-1 in standard ELISA. Of the 188 hybridomas, 20 were subject to subcloning. Three
final subclonegs, QQ2 (2C10BT), QQS5 (6H6G! ) and QQ6 (7BiH 12), each derived from an
independent hybridoma, were selected and confirmed to produce monoclonal antibody that
recognmize hIGE-1/E 3mut but not hiGF-1 (FIG. 4, TABLE 1). However, these mAbs cross
react with hIGT-1/E wt.

The epitope recognized by Q0Q2, QOQ3 and QQ6 is PAKSAVRAQR {aa 65-74). {SEQ ID NO:
0}. These three mAbs, QQ2 (2C10B7), QQS5 (6H6G1 1) and QQ6 (7TB11112), recognize hIGE-
1/E 3mut, cross-react with hIGF-1/T wt, but do not bind h1GF-[. Fach of these mAbs could
be used as an immunosorbent agent {capture antibody) in sandwich ELISA 1o quantify various
maoditicd recombinant human IGF-1/E peptides.  [lybridomas expressing the three mAbs,
QQ2 (2C10B7), QQ5 (6H6G11) and QQS (TB1H 2) are deposited at DSVZ under accession
numbers DSM ACC3027, DSM ACC3024 and DSM ACC3023, respectively.
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TABLE 1
Besults Swianmuy
Epitope  Clone 1D hIGE- hIGE.  hIGF- hIGF- mlGF- miGF  mAb
VE L/E wt 1 e 1 2 Isatype
St
Peptide A QC + - - - - - Tgiil
(az 1-103  {7BYC6}
QC2 + - - - - - lpGla
(8B7A2)
Peptide B BI' t ! + - - +f- IgG2a
faa 17-  {ZF11DR)
3% Bp2 + + + +i- - +i- TgGla
{3010
Peptide C QA . +- - - - - IgGl
{aa63- (2C10BT
743 005 - +- - . - - (3}
[EHGGI )
QQ6 - 4 - - IsGl
(7B1HI12)

Methads of making the anifhodies of the invention

General methods of makimg enmtibodies. Many mettods of making polvelenst snd monoclonal
antibedics to & defined antigen (such as Peptide A, Pepiide B oc Peplide C) are known in the
art.  See, Harlow & Lane, dmsihodivs, 4 Leborstory Morsal (Cold Spring Harbor

Pubhestions, New York, 1985} and the other reerences citzd shove.

Animai immunizations, hvbridoma screening. and mAb productios, Groups of 5 BALB/ ¢ mize
were mmunized witk each of the selected peprides comugated 0 XL, Evhridomas were
screened by standard ELISA with (1) recombinant 21GF-1E 3maur {2) recombinant h1GF 1E
wty {3} recombinant hIGE 13 {4 recomwbinant BIGF-2; {5) recombinant mIGI-1; andéor {5}
recombinant mlGF-2, and hybsicomas with desired specificity were selected for three munds
of subeloning and re-screening  Monoclonal antibodies were punlied from cell calhure

supcrnatants of final szlected hyvbndomas using a Proten A affinity column.

Three eantigen »eptides (Peptide A, Peptide B and Peptide C) were chermically synthesized and
HPLC purificd at GL Biochem {Shanghat) [ad, Shanghai. Thins.  Peptide purity was

determined by mass spectrometry analysis to be inmune-grade {about 852%). These peptides
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contained a C residuc and were conjugzted to maleimide activated KLH with & kit purchased
from Pierce {Cat. No, 776051,

BALB/c mice at 6-8 weeks of age were nsed to generate antibodies. To dlieil immwme
responses, proups of $ mice wore administered by subsutanccus injection of 50 pg of sach of
the theee antigen peptide-KLH corjugates in CFA {for first injectiony and 25 pz of each
antigen in IFA (for second & third ipjections). Final boost hnmunization with 25 pg of
antigen was performed 3y intreperitoncal injection without the use of any adjuvant. The

immurizaiion schedules were as follow:
Dy O Pro-ommunization bleed; firs: antiges injection
Day 26 Szcond antigen injection
May 572 Third antigen injection
Dray 63: Test bleed; antiserur tiver ELISA
Duy 6% Final bocst injection
Day 73 Splengciomy

Development of antigen-specific artibedies afler immunizations was cxamined by FLISA,
Nunc-limmune microtiter pletes wore coated with 1 ue/m] of hIGF-1/E 3nmt, 31GF-LE wi
hIGE- L hIGED? ol GFL o oIGFS? i sochum carsanatedearbarate Buffer (Plerce, Ot No,
28322}, incubated with serially diloted pre imoume and antiserum andior hybridema
supcrnatant samples, and antigenebound owase Iy way Jdetected with horse cadish
peroxidase-conjugated poiyclonal goat anti-mouse ip0 antibadies (Sigma. Jat No. ADL 68}
followed by color development with BM bluz PO-substrate {Roche Diagnestics, Cat. No.
14842811 The microtiter plates were read at 450 nm after peroxidase reaction was stopped
with 20M H:5O,, and FLISA data was analyzed with the software SofthVax Pre v52

{Molecular Devices). Results are shown in FlGs. 2-4,

Lybridomas were geacreted by fusing splenocvics isolated from imununized mice with the
mnwevieliog mysdows BpdO-Agld vells wsing swndard procedures. ELIBA assays were
performed 1o xlenufy hybridomas specific for the HMGE-1/E 3mut pephides.

Selpeted hybrdomas were adapted mto serum-free prowth medium (Sigma, Cat. No. 24621(-

5000 Moooclonal arubody was punfied from hyonidoma supernatant by Protein A affinily
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eolummn according to standard procedures and exchanged into PBS through dizlvs:s. The
sotype of purified antibodies was determined with a mouse [gG isotyping kit purchased from
Southern Biotech (Cat. No, 5300-05),

Antizen-specific hybridomas were subject to three roumds of subcloning by Hmiting dilution

fand re-screcning by DLISA).

Resuits “or antioodies generated by immumization with Peptide A, Peptide B and Peptide C

are described above

Methedds of uying the ancibodies of the imvention

Tmmunoassays io detect modified 7GF-17E In a sample. The invention provides diagnostic
azsays fur determining a modificd IGF-1/5 proten iz a biological sample (e.g., blood. scrum,
cells, tissue) or from individual to whom the IGF-1E protein has boen administersd
Diagaostic assays, such as competitive assays rely on the ability of a labeled analogue (the
“tracer”) to conwpete with the test sample analyte for 2 Hmited number of binding siws on «
comumon binding perivec. The bisding purieer generally is insolunilized before or zfier the
competition and then the tracer ard analyte bound to the bunding parteer ave separated fromw
the uobgund tracer and analyle. This separation is accomplished by decanting (where the
binding partner was preinsolubilized) or by centrifuging (where the bindirg partner was
precipitated after the competitive reaction). The amoumt of test sample analvie is inversely
properticnal to the amount of bound tacer as measured by the amount of marker substance.
Dose-response curves with known amounts of analvte are preparcd and compared with the
test results in order to guantitatively determine the amanar of analyte present in the tegt
sampie.  These assays are called Enzvme-Linked InmunoSorbent Assay {FLISA) svstoms
when enzymes gre used as the deteetadle markers. Such an assay, partcularly in the oo of
an FLISA et hius considerable applications i the clinical environment ard in rostine blood
screening.  3ee, Harlow & Lanc, Anibedies, 4 Laboratory Mamal {Cold Spring Harhor

Publications, New York, 1988) for a description of immunoassay formas and conditions.

Tae immuncassavs of the invention are uscful in the feld of predictive medicine ir, which
dingnostic assavs, prognoshic agsays, pharmzeopenmnics, and moaitering eliaical tnals are

used for prognostic {predictive) purposes.
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Sundwich LLISA avsavs wsing monocloval antibodies of the invention., Each of the three
mADbs generated against peptide C, QQZ, QQS, and Q06, was used as capture antibody and a
commercially available IGF-1 mAb was wsed as detection reagent, were also performed o
examme the specificity of QQ2, Q05 and QOO As shown in FIG. 3. all three mAbs sind
RIGF-1/Ea 3mut, hIGE-1/Ec Imut and glycosylated BIGE-1Fa Tmut, kit syt B1GF-1 pepride
There was no binding of either QQ2, Q5. or QQ6& o hIGF-1 even whoen the hIGF i

congentmtion was as hizh g3 10 nM (FIG. §).

For ELISA analysis, the mean DD value obumined from serially diluted antiserum and
hybridoma supemnatant samples was compared with the mean OD value of similarly treated
preimmune serum and cell growth medium, respectively,  An antiscrum or hybridoems
sepernatant sample is considered to be reactive with the coated antigen when its O value

was at least 2 folds higher than tha: of the negative contral.

An "wolated” or "purttied” polypoptice o biologicaly-sctive portion thereof is sabsiantialiy
free of cellutar matenial or other comanminating polypeptides from the celt or tissue source
from which the amibody of the nvention i3 derived, or substantially free from cacmical
precursoss or other chemicals when chomically synthesized  For example, an isolated 1GF-
LE woud be free of matenials that would interfere with diagnostic or therapeutic uses of the
agent, Such interfering materials may wchude enzymes, hormomes snd other proteinaccous

and nonproteinaceoys solutes,

Earrfnation of autihody selertiviry

The seicetivity of the anfibady for modified [GF-LE compared te the wt human IGF was
confirmed by administering modified IGF 1/E Ne.l er No.2 inte animals, and then recovering
the modified IGT- L wsing an antibody according te the mventon 1 now than (e original
amount of modified IGF-I/F adininistered 1o the amimal is recovered, then this mdicates

unspecitic binding {.¢. binding to wt 1GF),

Serum sampies Tom 7 monkevs axd 7 degs were spiked with 80ng‘my moutant JGF Ne L, ar
with 200ag/ml mutant IGF No.2 and sorum from 6 mats was spiked with 3iingim! mutant |GF
No.l. The concentration ol mutant IGF was amzlyeed teing antibody QG2 for rautant 1GF

Mo T ar QOS5 for mumant IGF a2,
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For hoth antihodics, the assay was camricd out in the same way. 96 well plates were coated
with 100l entibody (QQ2 or QOI5) at a coscertration of 2.5sg/! and left overnight. The
wells were tien washed twice with 300ul blocking buffer and four times with 300p! wash
buffer. The senun samples were diluted 1:10 with assay buffer and 100u] of each sample were
added, albng with 190w of controls (concentmation of [G-2000ng/mi} were added 1o the platwe.

The plates ware “her incubsated for $hoors at reom ferperature with shaking.

100u! of a hiotinylated anti-human 1GF-1 was then added (concentraion 73ng/ml 1 assay
butferd and the plates were incubated for 3 further hour at RT with shaking. The plates were

thes washed four times as described above,

10001 of sireptovidin-1IRP copjugate (100ngml; wag added and the plates incubated for
further 20 winutes at RT with shaking, The plates wore then washed four times as deseribed

above,

100 TMB substrage was then added 0 each well and iacudated for 10 mmuwes. 100 stop

solution was then added and the optiva. density read at 430nim withia 30 nmunutes.

The vossrols wee used 1w plot 3 caliboulion curve (oo showa),

Results for antibody Q02

ﬁlﬁiﬁ? s fmp:u!:fe%tmmn So?-sc?:rﬁgneﬁ * Theorelcal
{ngirnl) {ng'mt )

1 #0.0 58536 1085.74

p; 80.0 7842 98.02

3 a0.0 81.38 104,73

q B4 7H.56 @b.&2

£ 800 84.17 1D5.58

& 80.0 7354 92.05

7 ang 86 35 10874

P 80,0 8036 101.08
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r?&?r?}éi::um Sgrl::::ltmim c?sf:gggﬁcn % Theoretcal
frgiml {ngiml.) .

1 80.0 90 3 11325

2 B0 a4 36 11783

3 800 93.75 11725

4 R0 o8 3 174 18

g 80.0 a7 54 11586

g 80.0 9534 124,81

7 £0.0 B4 38 118 73

Pool 600 9142 114.78

u ,

?f;i;?m fgx;iitmmn Sﬁwﬁwmsgtim % Theoretcal
{rgfml) tnginl)

1 and 30 a8 1283

2 300 278 e

i 300 3230 107 88

4 360 33.00 169.23

9 300 33.2% 110,87

] 304 37.38 14 EG

Pocl 3040 2874 a8 .04

Results for antibady Q015

mser | cncenyation | concenpmiion *% Theoretoal
{rg/mL) {ng'mb.}

1 2000 202.74 10137

2 £00.9 207148 100,52

2 2000 1764 o8, 82

4 200 2872 102 86

5 2000 18E 8 94 48

8 200.0 21103 105,52

? 2000 20879 104.88

Foel 0.0 2055 104 78
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(52)
227
e oeoiraton | coneerraton % Theareiica
fngimiL§ {ngfmi.}
1 2600 24514 122.53
‘ 2000 230 95 11643
! 2000 224 84 112 43
4 2000 294 11 112.05
E 200.0 21427 11564
£ 200 2515 125.57
7 200.0 212,18 197 .03
Pool 200.0 SRR B! 558

Specificityiselectivity is the ahility of an analytical metiod 1o measure and differentiate the

analyte in the presence of other similar and/or unrclated consituents 0 the samples. It is

investigated by svaluating the accuracy cbtained from measuriag wn amwount of Jiv aoalyvie

added 1 snd recoversd  from the

biological mamix. Targel acceplance coritenia  for

specificity/selectivity is that acceprable recovery 15 abtaimed for at leas 80% of the matiees

evaluated. Acceptatle recovery was defined for our methoed as 75-125%. Since all of the

invesigaled indwidoal matoces were within “he accepiance criteria we consider s method

to be specific and selechve.
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SEQUENCE LISTING
<110> HNovartis AG
1203 ANTIBODIES YO MODIFIED HUMAN 1GF-1/E PEPRIDES
136> PATQGZTE7A

160>
151>

<18 61

170> Patentln versien 3.3
<210 1

211> 1

212> PRT

213r Artificial

L2
223> Wodified 1GF-3 peptide

TN
Gly Pro Thr Leu Cys Gty Ala Blu Leu Val
1 5 10

w210y 2

VARV k-

212> PRY

213> Home sapiens

400> 2
Gly Pro Glu Thr Ley Cys Gly Ala Blu Leu Yal
1 5 14

iy 3

211 19

212> PRY

313> Artificial

<220
223> Modified 1GF-1 peptide

400> 3
Cye Gly Asp Arg Gly Phe Tyr Phe Asm Lvs Pro Thr Giy Tyr Gly Ser
1 5 ] 15

Ser

210 4

11> 17

212> PRT

213> Mus muscuiuz

a0ty 4
?ys Gliy Pro Arg gly Fhe Tyr Phe #sn %gs Pro Thr Giy Tyr ?éy Ser

Ser

210 5
A 1
2> PRY

JP 2011-160696 A 2011.8.25
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M5 Artificial

220>
{223% modified 1GF-1 peptide

400> 5
?vs Pro Ala Lys Ser Ala Val Arg Ale Gén hig
5 1

LHOr 6

211 10

<M2» PRT

A3 Artifictal

<F207

223y wodified iGF-1 peptide

400> 6
Pro Ala Lys Ser Ala Val Arg Ala Gin Arg
H 5 0

<H0> 7

<Zti» 12

<2ig» PRY

213> Bus musculus

400> 7
?rc Thr Lys Ale gla Arg Ser lle Arg ﬁéa Gin Arg

<0 B

<Hir 10

212» BRT

213> Homo sapiens

400> 8
Gly Pro Glu Thr Leu Cys Gly Ala Gio Lew Yal Asp Ala Lsu Gin Phe
1 5 14 15

Val Ovs Gly Asp Arg Glv Phe Tyr Phe Asn Lvs Pro Thr 8ly Tyr Biy
20 25 a0
Ser Ser Ser Arg Arg Ala Pre Gln Thr 6ly 11& Yal! Asp Glu Cys Cys
35 40 45

Phe Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu
58 55 i

Lys ¥ro Afa Lys Ser Ala
G5 10

210> 9

211> B8

T PRT )
213> Homo sapiens

400y &

?!w Pro Giu Thr %eu Gys Gy Ala Glu %gu Val Asp Ala Lau ? n Fhe
) i

|
5

Val Cys Gly Asp Arg Gly Phe Tyr Phe fAsn Lys Pro Thr Gly Tye Gy
20 %5 30

JP 2011-160696 A 2011.8.25



Ser Ser Ser Arg Arg Ala
35

Phe Arg Ser Cvs Asp
50

Lys Pre Ala Lys Bar
65

Pro Gln Thr Gly
AG
Leu

Arz Are Leu &lu
55

Ala
10

Arg Ser Val Arg

¥el Fro Lys Thr géﬁ Lys

<210
L2114
2
215

220>
€223

400> 1)

?éy Fro Thr

14
33
PRT
Artifictal

Leu Cys

5
Gys Gly Asp Arg Qly
20

Sor Ser Arg Ale Ala
35

Arg Ser Qys Asp Leou
a0

Fro Ata Lys Ser Ala

g5

Thr Gin Lys

<210 11

211> 83

<212» PRT

213> Howme sapicns

<4007 1

Aia Tyr Arg Pro Sar
i 5

Leu Gin Phe Yal Oys
20

Ser Arg Val
35

Arg Ser Gys Asp Leu
50

o

Lys Ser Ale Arg Asp

hlgF-1/Ea triple

mutant

Gly Ala Glu Leu Vai
1

Phe Tyr Phe Asn Lys

25
Pro Gin The Gly lle
4G
Arg Are Leu Glu Met
55

Vel Arg Als Gin Arp
H

Glu Thr Leu Cys Giy
10

Gly Asp Arg Gly Phe
28

Sar Arg Arg Ser Arg Gly lle
4G

Ala Leu Leu Glu Thr
55

Yal Ser Thr Pro Pro

(55)

lle Val Asp Glu Cys G
A

Bet Tyr Cys Ala Pro
B0

Aia Gin Arp His Thr
5]

Asp Als Leu Gln Phe
15

Pro Thy Gy Ter Giy
30

¥al Asp Glu Gys Gys
45

Tyr Gys Afa Pro Ley
£0

His Thr Asp Met Pro
Fid)

Gly Giu Lew Val Afp

{5

Tyr Phe Ser Arg Pro
30

Yal Glu Glu
45

Oys Gvs
Tyr Gys Aia Thr Pro
64

Thr Val Lou Pro Asp

JP 2011-160696 A 2011.8.25

Leu

Asp
it

Yal
Ser
Pha
Lvs

Lys

Thr
Ala
Pha
hla

han



65

Phe Pro Arg

2105
211>
219
313>

<400

12

10

PRY

iz musculus

12

?Iy Tyr Thr Phe %hr

13
17
PRT
Bus muscllus

i3

(56)

70 5 80

Gly Pha Trp ¥st Gln

1o

?la [{e Tyr Fro §|y Asg Giy Asp Thr %53 Tyr Thr Gin Lys Phe Lys
5 i iE)

Gly

210>
<2117
2
213>

408>

14
12
PRT
Mus musculus

i

%@r Asn Asp Gly Ero Thr 81y Phe Gy ?gt Ahsp Tyr

<4082

15
i

PRT
Hus museulus

15

%ys Ser Ber Gin ger

4la

210>
211
212
213

<4007

16

7

PRT

Rus musculus

i6

Leu Leu Asn Ser Tag The Arg Lys Asn Tyr Leu

H

Trg Ala Ser Thr Arg Glu Ser
1 5

<210
Q11>

DI
215

<400

17

g

paT

Hus muscilus

11
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%Ie GIn Ser Twr Asn Leu Pro Trp Thr
] 5

<210 18
<211 10
£212x  PRY
<213 Mus musculus

<4005 18
Glvy Tyr Thr Phe ghr Thr Tyr Trp Met Gln
1 10

2y 1%
L ARD I
<212y PRY
<213 Mus musculus

400> 18

%la tte Tyr Pro giv Asp Gly Aep Thr ?gg Tyr Thr Gln Lys ?

<

Gly

<210y 20
21y 12
<HEy PRT
<13y Hue musculug

400x 20
?er Asn Asp Gly §er Leu Gly Tyr Gly Mgt Asp Ser
) |

<20y 2%

2t 11

<2i2» PFRY

<213»  Bus musclilus

40l I

%ys Ser Ser Gin Ser Leu Leu Asn Ser Agg Thr Arg Lvs Asn
] 1

Ala

210 22

s 7

<212» PRT

<213 Bus musculus

400> 2%
Trp Ala Ser Thr Arg Glu Ser
1 5

20y 23

2y 9

2hEy PR

<233y HBus muscllus
CAOO> 23

Gl Gin Ser Tyr Ase Leu Pro Tep Thr

JP 2011-160696 A 2011.8.25
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e 24
i 18
212y PRT
<3 Bus musculus

400> 24

Gy Asp Gly Phe Thr Asp Tyr ¥al lie Asp
1 5 10

210 25
<> 1l

<2 PRT
213 Bus musculus

400> 25

Val ile Asn Leu Gly Ser Giy Thr Thr Lys Tyr Aan Giu Lys Phe Lys
1 5 10 13

Asp

210> 26

211 13

212> PRY

213 Mus musculus

C4G0> 26
?@r Thr Ile Tyr éyr Asp Tyr Asp Val igp Fhe Ala Tyr

CHG 27

21 V7

1%y PRT

<213 Mus muscuius

Aoty 27

%ys Sar Sar Gln §er Leu Phe Tyr Ser %gr Aasn 6in Lvs Asn Tgr Leu
' ;

3

Al

i 28

Sty 7

212> PRT

313 Bus musculus

<A00> 28
Tro Ala Tyr The Arg Glu Ser
i 5

<ail> 29
211> 9

A PRT

{2335 Hus museulus

<400> 23
?Iﬂ Gin ?yr.Tyr ésn Tvr Bro Arg Thr
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20
211>
C2Ey
213

<4087

(59)

30
10
PRT
Hus musculus

30

Gty Tyr Asp Phe 3er Asp Tyr Val lle Asp
1 g 10

L2100
211>
212
213

400>

31
17

PRT
Bus musculug

31

ga! s Asn Leu giy Ser Asp Val Thr %%s Tyr Asn Glu Asn ?ha Arg

Gly

QD
211

21

QL

<400

HYus museuius
32

?er Thr fle Tyr éyr Asp Tyr Asp Val qu Phe Gly Tyr

210
211
<22y
213>

<400

33
17
PRY
M museulus

33

%Vs Ser Ser Gim §er Ley Lew Tyr Ser fgr Asn Gin Lvs Azn ;gr Leuy

Ala

<210
<211
<2y
<213

<400~

g

34

7

BRY

Hirs muscuius

34

Erp Ala ser Thr ﬁrg Gl Ssr

210
Q1
D
213>

A8

ju

35

g
PRT
Mus musculus

35

?In Gin Phe Tyr gﬁﬂ Tyr Pro frg Thr

210

38
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@2l
{21En
213>

<400

10
PRT
Hus maseuius

36

?iy Tyr Asp Phe gﬁr

<210
(e AR
iEr
CE13

<400

PRT
Mus musculus

37

¥a| He Asn Lau géy

Gly

Q10
2110
G
218

<460>

¥us musculus

38

dor thr e Phe Tyr
1 5

21
211>
212
213

400>

Wiz pusculus
a9

%ys Ser Ser Gin ?ar

Ala

CE10>
Q211
212
213>

<409

4G

¥
PRT
Wus musculus

40

Tro Ala Sar Thr Arg
i b

A
O
212>
@

<400

41
4

PRT
Rus muscuius

41

(60)

Asp Tvr Mal lle Asp
10

Ser Gly Val Thr %és Tyr han Glu Tle fEc Thr

Asp Tyr Asp Vai {ép Phe Gly Ser

Lsu Leu Tyr Gly ?gr Asr Gln Lys Asn

Glu Ser

?ln Gin Phe Tyr gsp Tyr Pro Arg Thr

<210
211
212>

42
171
PRY

Ty
15

¢ Leu

JP
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£213>  Wus muscuius
<400 A2

Yai Gln Lew Gin Gln Ser Gly Afa Giu Lou Ala Arg Pro Glv Aéa Ser
1 5 4] i

¥al Lys Lew Ser {ys Lys Als Ser Qly Tyr Thr Phe Thr &iy Phe Tro
20 25 30

Met Gin Trp Val Lys GBin Arg Pro Gly Gin &1y Led Giu Trp 1ie Gly
35 40 45

Ala lle Tyr Pro Giy Asp Giy Asp Thr Lys Tyr Thr Gin Lyz Phe Lys
5 55 50

Giv Lys Ala Thr Leu Thr Ala Asp Lvs Ser Ser Ser Thr Aa Tyr Het
E5 70 15 a0

Gin Leu Ser Phe Leu Ala Ser Glu Asp Ser Ala Vel Tyr Tyr Cys Alg
b 90 g5

Arg Ser Asn Asp Gly Pro Thr 8y Phe Giy Met &sp Tyr Trp 8ly Bin
186 105 1

Gly Thr Ser Val Thr Yai Ser Ser Ala
115 120

20y 43

<21Er 114

212> PRY

<213> Wus musculus

400> 43

ésu {le Vat Met Thr Gin Ser Pro Ser Sg! lee Ala Va
3 1

e |

Ser éia Gy

&

Glu Lys Val Thr Met Ser Oys Lys Ser Ser Gin Ser Les
i

Lau Asn Ser
25 30

Arg Thr Arg Lyvs Asn Tyr Leu Ala ¥rp YTyr 8in Gln Lys Pro Arg Bin
35 44 #5

r Trp Ala Ser Thr ﬁrg Giu Ser By Val

Ser Pro bys Leu Leu 1le T
50 5 66

ha

Pro Asp Arg Phe Thr Glv Ser Glv Ser Glv Thr Asp Phe Thr Lev Thr
65 0 15 g0

g Ser Asn Val Gla Ala Glu Asp Leu Ala Val Tyre Tyr Oys [le Gln
85 80 35

Ser Tyr Asn Lew Pro Trp Thr Phe Gly Glvy Gly Thr Lys Lew Glu lie
o0 185 e

Lys Arg

210> Al



121
PRI
fus muscuius

<400 44
?ai Gin Leu Gin

L2110
L1
213

Ser

WD
= -

¥al Lys Leu Ser Gvs Thr
20

¥el Gin Brp Va! Lys Gin
35

fa 11e Tyr Pro Gly Asp
50

Thr
10

Giy Lys Alg Thr Lau
65

leu Als

g5

Gin Ley Sar Asn

Arg Ser Asn Asp Gly Ser
100

Giy Thr Ser ¥Yai Thr ¥al
118

210 45

211> 114

<212 PRT _
213y Mus musculus

400> 45
Asp lie Val Met The Gin
1 5

Bat

Glu Lys Val Thr Ser
20

Are Thr Arg Lys .
35

[l
L=

Ser Pro Lys Leuw L
50

Fro Asp Arg Phe Thr Giy
£5 10

[Te Ser Ser Val Gin &la
85

Asa beu Pro Trp

100

Bar Tyr

En]

Lvs Arg

Giy Ala Glu Leu

14

Ala Ser Bly Tyr Thr
25

Arg Fro Gly G
40

Glv Asp Thr Arg Tyr

55

Sar
75

iz Asp Lys Sar

Ser Ala

&0

Ser Glu Azp
Leu Gly Tyr
105

Ber Ser Ala
120

Ber Pro Sar :

Cys Lvs Ser Ser Gln

25

Lew Ala Trp Tyr &in
440

Tvr Trip Ala Thr
55

Gly Thr

1%

Sar Gly Ser

Ser Val

g0

Glu Asp Ley

Thr Phe ? Gly Gly

ly
195

n Aly L

Mot

Arg

Fhe

Thr
iy

Sat

s hig

Ser

Eln

Arg

60

fap

Tyr

Thr
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Glu

Gin

Thr
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20> 48
2iix 12
212> FPRT
213 MWus nmusculus
CA00> 46

Val Gin Leu Gin &in

! 5

Val Lys Vai Ser Ovys

20
ile Asp Trp lle Lys
35
Val {la Asn lou &ly
50

Asp Lys Ser Thr Lsu

65

Gln Leu Asn Ser Lew
85

Glu Ser Thr Tyr

lig
100

Gln Gly Thre Les Vai
11k

c210F &7
211> 114
HZx PRT
213> Mus musculus

L4005 47

Asp 11e Vai Het Thr {
1 5

Glu Lys Yal Thr Met
20
Ser Asn Gin Lys Asn
35

Rer Pro Are Leu Leu
b

65

{te Ser Ser Yal Lys

45

@

Pro Asp Arg Phe Thr G
Ji

Ser

Lys

Gin

Ser

ihr

bit]

Thr

Tvr
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The

Tyr
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Aia

Tyr Tyr Asn Tyr Pro Arg
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Ala
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Gly
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Hiy
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Yal Arg

Gly Phe

Giy Lau
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Ser Ser
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Als Yal
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Thr Asp
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Yal Tyr
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Fro

Thr

gin

45

Biu

Thr

Tyr

Lla

Va
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Phe

Tyr

Lys

Gly Thr 3er
15
Asp Twr Val
i)
Trp Fle Gly
Lys Phe Lys
Alz Tyr Het
£6
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Tyr Frp Gly
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Ser Val Gly
15
Phe Tyr Ser
30
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Ser Gly Vai
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Cys Gin Gin
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L2115
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<2137 Mus muscuius

<400y 48

Val Gln Leu Lys Gln
i 5

48
122
FRT

Yal Lyves Val Ser Cvys
20

ile Asp Trp Val Lys
35
Val Ile Asn Leu
B0
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65

Gln Yal Ser Ser

Arg Sar Thr lle
1400

Tyr
Gln Gly Thr Leu ¥al
115

Sl
211>
e
213

<4006
hap lie Val 1le 7
1 5

44
114
PRY
Mus musculus
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r

Glu Lys Val Thr Mst
20

Ser Asn Gln Lys Asn
35

sor Pro Lys Leu Leu

50

Pro Asp Arz Phe Thr
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He Ser Ser Val

Phe Tyr Aga Tyr
1ag

P Thre
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Ser Gly

Lve Als
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Ser Asp

55

Ala
i

SEr
Tyr Asp
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Gln Tnr
Len Ovs
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Tyr
85

e

Sar

Glu

fro Giu Leu Val
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Ser Gly
25
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40

Val Thr Lys Tyr

Ser
75

Asp Lys Ser

Ser Als

50

Azp Asp

iyr Asp Val Trp

105

Ser Ala
120

Fro Ser Lau

Lya Ser Ser Gin
25

Ala Ten
40

Tyr
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)
-

Asp Leu Ala Vai
40
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105

Gly Gly

Leu
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60

der

Val
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Thr
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0
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Pro &ly Thr Ser
15

Asp Tyr Yai

30

Tro le Gly

Glu Ash Phe Arg

Thr Tyr Het
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Gys Ala
85

Tyr |

Gly Trp Gly

¥al Ser Yal Gly
15
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Ley

Lys Pro

45

Gly GEn

Glu Gly Vai

Fhe Thr Leu Thr
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Lva

JP 2011-160696 A 2011.8.25



(65) JP 2011-160696 A 2011.8.25
Arg Arg

210 50
211 122
212> PRT
213 Mus muscutbus

460> b0
Val Gin Leu Gin Gln Ser Gly Thr Glu Leu VYal Arg fro Giy Thr Ser
] § 10 15

Val Lys Val Ser Cys Lvs Ala Ser Gly Tyr Asp Phe Ser Asp Tyr Val
20 25 30

lie Aep Trp Yal Lys Gin Arg Pra Gly Gin Giv Leu Glu Trp s Gy
35 F.3¢]

Val tle Asn Ley Gly Ser Gly Val Thr Lys Tyr Asn §ia (le Phe Thr
50 55 60

Giy Lys Als Thr Leu Thr Ala Asp Lys Ssar Ser Ser Thr Ala Tyr Ret
&5 0 75 . &a

Gin Yal Ser Ser Leu Thr Ser Asp Asp Ser Ala Yal Tyr Phe Gys Aiz
] L) 95

Arg Ser Thr é

= —
Lo v )

Phe Tyr Asp Tyr Asp VYal Trp Phe Gly Ser Trp Giv
108 110

Gin Gly Thr Lsu Val Thr Yai Ser Alz Ala
115 120

210 51

211 114

012> BRT

“213>  Mus musculus

400> i
Asp iie Vai Het Thr Gin Ser Pro 8er Ser Lew Thr Val Ser Val Gly
1 8 1] 15

Glu Lys Val 1ls Yai fAsn Ovs Lys Ser 3er Gin Ser Leu Leu Tyr Gly
20 25 30

Sar Asn Gln Lvs Asn Tyr Lsu Ala Trp Tyr Bin 8in Lys Pro Gly Gin
35 50 45

Ser gge Lys Leu Led He Tgr Tro Ala Ser Thr égg flu Ser Gly Val

Pro Asp Arg Phe Thr iy Ser Glv Ser Giv Thr Asp Phe Thr Leu Thr
i 70 75 &g

ile Sar Ser Val

ve Aba Glu Asp Lau Ala Val Tyr Iyr Oys Gln Gin
5 2] L

Phe Tyr Asp Twr Pro Arg Thr Phe Gly Giy Gy Thr Lys Lew Glu lle



Arp Arp

<20- B2

<211 363
€212 OMA
215 Bug

400> B2
gtteagette

tpoaagectt
ggacazeeto
cagaagiica
Gaasicasct
EECOUGHCEE
gGO

<20 B3
A1y 342
<218 BNA
N Bus

400> 53
gatatligies

atpagttyca
tgeiaceage
waatotggee
atcagoaate
cogtggacat
MGy b4

A1 363
<212y DHA
CHAr Hus

400> b4
gtooagottc

tgoacgeost
gzacaggete
cagaagitca
eadcicaEGs
gettototyy
GO

210> Bh
11y 342
212> DNA
<213x Hus

00> 55
gatatieizge

musou e

agcaptetge
stegctacas
tzgaatggat
APEECARERL
ieiigecats

gatitegiat

Fuscl | us

tracacagts
aatccagica
AEAAACCACE
tocotgatop
tacazgetza

toggtigpags

mIscL | us

appagicieg
oleggotacse
tegaatggat
AEELCAALEG
aottggeats

golatsgtat

rscl | ug

tzzcocastc

ggotgagety
stttacteet
tgggectatt
cagaitgact
tgaggacict

geackaclegg

tecatestos
paglocteote
geagictect
slLicacages
agacoipgoa

caccaagnig

gaotzagoiy
ottiactact
tegggeotatl
casatizact
tgaggastet

gEaGtoaler

fooatoston

praagaccty
ttotgeates
tateotepag
goagataaat
poggictate

pglcanggaa

ctpgetatel
a2acagtagaa
anactgetga
agtggateoly
gittattact

gaaatcaaaa

goaagaccig
tatlgeaige
tatecleges
goagatasat
pogstatatt

Fgicaazaas

steguested

(66)

110
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EEEGEERE e
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atpagoteca aateeapton gagtolgeto aatastagas ooegasaasa otactieeot 120
teglaccage agaagocagy acagiciecy azsclaciaa ictactzgec glecaclagyg 180
gaatolgegg tooctgatos cltoacagee agiggateip geacagatlt cacicteasc 740
wloagcapgte tgoegeetgs agacctgion gibtabtati gocagoaate tiatsaicli 300
cogtggacet toggtegape oaccaagoty gasatcamas gg 342
<210y bé

<211 366

212 DHA

213> Mus muscuius

A0 58
gtecagcige agcagletgy agctyoects glengscoty Zgacticagl goageletice 60

tgeasggoit ctepazacge oftcacteat tecglzatag actegalasa acazaggost 120
gracageece tipagiegal tosagtgatt aatclipgea riggmaciac taaatatfaal 1896
papasgtica appaceagte aacattgant gragacaaat coteoageac tgootaeats 240
cagelcaaca gootgacace tgalgaciel goggictall foiptecaga plopaceste 300
tactstgatt scgacgioty giltgottse tgeggecaag sgactetpet ctoigtetet 360
glagee 366
<2ax 57

211> 342

TTEr DA

<21%y  Mus musculus

AR BY
gatatistga tracascaaas tocatootso otazatztgl captippasa paapettact 60

atpacctpges aghbecagton gagestitte tataptagts atcanaapas ctactlggec 120
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212> DHR
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<400 5B
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geacaggger tteagizgat tggaptaate aatollggas gleateteac lasatacaal 180
gagantttcs gopgoaaggs aacattgact geagacaaat cotocagtac tgootacaty 240
cagzioagoa goctpacats teatgatict gogatelati titgtacaay atogaccatc 300
tactatgall acpacgietg gitiggitac tgeegecaag geactelgst cacteistet 380
£CAECG 386
278y 59

<1 342

<Z DHA
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1. An antibody that binds mununospecificaily to peptide GPTLCGAELV {(8EQ ID
NO: 1y but does not bind unimmnospecifically to peptide GPETLCGAELV (SEQ ID NO:2).

2. An antibody that binds immunospecifically to a polypeptide comprising pephide
GPTLCGAELY (SEQ 1D NO:1) but does not bind nnmunospecifically te a polypeptide
comprising the peptide GPETLCGAELV (SEQ ID NQ:2Z)

3. An antibody that bmds anmumospecifically to pepiide PAKSAVRAQR (SEQ ID
NQO:6) but does not bind snmunospecitically to peptide PTKAARSIRAQR (SEQ ID NO:T).

4, An antibody that binds immunospecifically to a polypeptide comprising peptide
PAKSAVRAQR (SEQ ID NO:6) but does not bind inunumospecifically to a pelypeptide
comprising the peptide PTKAARSIRAQR (SEQ ID NO:7).

5 An antibody according to any one of clamms -4, wherem said antibody 15 selected
from the group consisting of QCI (expressed by the hybridoma DSM ACC3028), QC2
{expressed by the hybridoma DSM ACC3026), QQZ {expressed by the hybridoma DSM
ACC3027). QQ5 {expressed by the hybridema DSM ACC3024) and QQ6 {expressed by the
hybridoma DSM ACC30235).

4, Axn antibody according to any oue of claims -4 comprising:

{0 SEQ ID NO: 12 for CDRHI, SEQ ID NO:13 for CDEH2, SEQ ID NO: 14 for CDRH3,
SEQIDNO: 5 for CDRLY, SEQ IDNO:16 for CDRL2 and SEQ ID NG: 17 for CDRL3;
{11} SEQ ID NO: 18 for CDRHI. 8EQ IDNO:19 for CDRHE2, SEQ D NOG: 20 for CDRH3,
SEQID NO: 21 for CDRLE, SEQ ID NO:22 for CDRL2 and SEQ ID NO: 23 for CDRL3;
{111} SEQ ID NO: 24 for CDRHL, SEQ 1D NO:25 for CDORH2, SEQ 1D NO: 26 for CDRIZ,
SEQID NO: 27 for CDRLE, SEQ ID NO:28 for CDRLZ2 and SEQ 1D NO: 29 for CDRL3;
(iv) SEQ ID NO: 30 for CDRIIL, SEQ ID NO:31 for CDRI2, SEQ ID NO: 32 for CDRI3,
SEQ IDNO: 33 for CDRLI, SEQ IDNO:34 for CDRL2 and SEQ ID NO: 35 for CDRL3: or
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(v} SEQ ID NO: 36 for CDRHI, SEQ ID NO:37 for CDRH2, SEQ ID NO: 38 for CDRH3.
SEQ ID NO: 35 for CDRLY, SEQ ID NO:40 for CDRE?2 and SEQ D NO: 41 for CDRL3.

7. An antihody according fo clamm 6, compnsing:

(1) a VH cham comprising SEQ 1D N(x42 and a VL chain comprising SEQ 1D NO:43,

(1} a VH chain comprising SEQ I NO:44 and a VL chain comyprising SEQ D NO:45;
{i1i) a VH cham comprising SEQ TD NO:46 and a VL. chain comprising SEQ TD N(Gu47;
{iv} a VH chain comprising SEQ ID NO:48 and a VL chain conprising SEQ ID NO:A49; or
{vya VH chamn comprising SEQ 1D NO:50 and a VL chai comprising SEQ 1D NO:51.

8. A hybiidoma selected from the group consisting of DSM ACC3028, DSM ACC3026,
DSM ACC3027, DSM ACC3624 and DSM ACC3025, all of wiich are deposited at DSMZ.

g, Ap isolated polypeptide comprising the sequence GPTLCGAELV (SEQ 1D NO:1).
CPAKSAVRAQR (SEQ ID NO:5) or PAKSAVRAQR (SEQ ID NO:6).

10, A mucleic acid encoding an antibody according to any one of claims 5-7 or a

polypeptide according to claim 9.

11, A vector comprising a nucleic acid accordiag to claim 10.

12 A host cell comprising a vector accordng to claim 11,

13, An mnproved Enzyme-Linked InnnunoSorbent Assav (ELISAY for the detection of a
modified insulin-like growth factor H/E (IGF-1), comprising an antibody according (o any one
of clamms 1-7.

14 An improved affimfy chromatographue methed for the purification of a moedified

msulin-hke growth factor IVE (MGF-1) fom a solution, wherem the mmprovement comprises

puritication by an antibody according to anv one of claims 1-7.
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15, A method of determming the level of medified IGF-1I/E protem i a patient,
comprising the step of detecting the modified IGF-1/E in a blood sample obtained from a

patient using an antibody according to any one of claims [-7.

16. A method of maintaming an optimal dose of modified IGF-1/E m a patient m need
thereof, comprising;
(1) detecting modified IGF-1/E m a bleod sample from a patient who has been

administered a modified ¥GF-1/E, using an antibody according to any one of claims 1-7; and

(1iy where the level of modified IGF-1/E in the patient blood sample is below a

pre-determined level, administering a further dose of satd modified FGF-1/E to said patient.

17. A method of treating a patient who s suffering from a muscle disorder comprising:
{1) determunng the serum concentration of modified IGE-1/E m a blood sample obiained from
a pattent who has previously been adimumistered a modified [GF-V/E, usmg an antibody

according to any one of clazms 1-7; and

{11y adnunistering more medified IGF-1/E 1o the patient if the serum concentration of h1GF-

{/Ea 3mut is below a pre-determined eptinum level,

138. Ap assay according fo claim 13 or a method according fo any one of claims 14-17 wherein

said modified IGF-1/E 15 one described 1 WO2007/146689.

19. A method according to any one of claims 15-18 wherein said hIGF-1/Ea 3nn1t is selected
from that described in example 1 of WO2007/146689 (referred to as SEQ 1D NO:8 therein
and modified IGE-LE No.l herein), or that described in example 45 of WO2007/146689
{referred to as SEQ ID NO:53 therein and modified IGF-1E No.2 herein).
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ABSTRACT

High-specificity antibodies can distinguish between modified (eg, hiGF-1/Ea 3nnet) and
endogencus human: IGF-1 proteins. These antibodies have little or no cross-reactivity with
MIGF-1 or LIGF-2. They alse have liftle or no cross-reactivity with rodent IGF-1 or IGF-2.
The antibodies can be used in pharmacokinetic (PX)/pharamcodynamic (PD) assessments of
IGE-1/E pephides that have been admmmstered te humans or aumnals. A sandwich ELISA
assav, vsing the antibody of the mvention as a capture antibody, can quantify the mutant IGF-

{/E proteins i samples.
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