ANTI BODI ES TO MODI FI ED HUMAN | G- |/ E PEPTDES FI ELD OF THE I NVET | ON This
invention relates generally to i mmunogl obulins, antibodies and fragnents

t her eof . WO 2psvasezal ar, the invention relates to the prepametéoncant use or
anti bodi es that bind hnnmunospecifically to nodified human insulin-Ilike
growth factor 1 proteins. BACKGROUND OF;THE | NVENTION Insulin-like growth
factor 1 (1G--1. somatonedin) is a small single-chain protein that induces
nuscl e hypertrophy and bl ocks skeletal nuscle atrophy. IG=1 is initially
synthesi zed in the QuFRLRALY rASv@DIEED HIBRAERIL IS prihiens E is_an

ext ensi on peptide a ' ' otein. The mature
IGF-1 is initially encoded by one of three known spI ice variant nRNLs. The
open reagj frape. of .each OTRNA encodes a precursor protein containing the
70 am nomﬁé = ? ? MOMd a particul ar extension (E) peptide at the

QL cr m nugp;s W &huﬁqaa&% ééﬁcmﬁp 19 ﬁmﬁﬁmngk%eéﬂ@t Q&i&@t&hﬁxdp@&%‘i&ﬁk Berdo®-1h
MRNA. The Cterm nal E peptide’is later cleaved as | G- 1 nmatures. Mdified
r econbi namluldalnaﬂml @iehiﬁ@l pebtei fs thavprcheetion ot e ted antmhdites ¢lrat beihdi n
publ i shed PCT E [ 1?{5 c']a ngn WO200Q7/ 4668%} . The e\npdlfled IG~-1 /E
pept i des"HaYR™ 5 8’-}] Yy I“i“)dl R W SRR g‘,’f PEAtIC&d affinity to

i nhibitory insulin- I i ke growh factor binding proteins (I1G-BPs). and

increased efficac r}’g)ared towild type I1G--1. An exenplary nodified human
| GF- 1/ KBRS GRQUND IF B INYERION see FIG 1). The "3nul " desi gnation

refers t ept.id r h s _of
o fisgir;{g ‘(F’?““EET ?éc?éroinﬁix? FG%H; %@Ene%g %%M’ia %,mgﬁ,f A % tel {2%1 i%gf)u.tq
Al a (R37Ansclabgpdr@pldedet hiocksakekiAl nandeStdphyl hese 1 1 %Jll\&\&ﬂl&kl?%m fides

are proposed as_bei ng %otentl al new drug for the treatment of skel etal
nuscl e abtFBFhYOd SRRV eI/ b§§%§§‘1"ﬁg"iﬁ%‘éiﬁhéfﬂ FEEBIGTEPTER a( thry-ipainus of the

nhar acodynam ?@F-(IP;Q){LBP r ihg‘ zﬁm‘}l{‘i@xiﬂ I is mitially encoded by one of three known splice

variant TaRNAS.  The open reading frame of each mRNA encodes a precursor protein

coitaining the 70 amine acid IGF-1 moiety and a particular extension (E) peptide at the C-
terminus, which can be Ea, Eb or Ec, depending on the particular IGF~1 mRNA. The C-~

terminal £ peptide is later cleaved as FGF-1 matures.

Maodified recombinant human IGF-UE proteins have been constrocted and desceribed in
published PCT patent application WO2007/146689. These modified IGF-1/E peptides have
fonger halfhife, increased stability, reduced affinity to inhibitory insulin-like growth factor
binding proteins (IGFBPs), and increased efficacy compared to wild type IGF-1.  An
exemplary modified human IGF-1/E profein is hIGF-1/Ea 3mut {see FIG. 1). The "Imut"
designation refers to a hIGF-1-E-peptide precwesor having the following three sets of
modifications: (1) deletion of G1, P2, and E3; (2) mutation of Arg 37 to Ala (R37A): and {3)
deletion of R71 and S72. These hIGF-1/E 3mut peptides are proposed as being potential new
drug for the treatment of skeletal muscle atrophy.
However, assessing the pharmacokinetics (PK) and pharacodynamics (PD) for this drag
candidate is difficult, because the wild type and modified BIGF-1/E peptides dilfer with each
other int only one or two amino acids at three separate positions over the length of the entire
peptide chains (F1G. 1). No commercially available antthody recognizes the hIGF-1/Ea 3mut

peptides withowt also detecting the endogenous hIGF-1.



candidate is difficult, because the wild type and nodified hl G- 1 peptides
dif r wwth each other in only one or two am no acids at three separate
posi ti onswowvero/aska4l engt h of the entire peptide chai ns PETEP2M0p/ 064997
commerci ally avail abl e anti body recogni zes the hl G--1/Ea 3nui peptides

wi t hout al so del ecting the endogenous hbhGF-1. SUMVARYOFTHE | NVENTI ON The

i nvention provides hJgh-specificicty antibodies that distinguish between
nodified ( e.g, hlG-1/Ea 3mul) and endogenous human | GF-1 proteins. The
ant i bodi gsqpeifa Ve FE RYERUVERHaKEe |ittle or n o cross-reactivity with

hl G--1 o -2. y - a ve |htle or n o crossreactivity with rodent
| GF-1 o ihd Ge«dtiod pecadts ighispscificiey astdfodicsflbnt gkdngudic bidiveet kodiiRK) («and

har anto ai.ni c. (PD) assessments o f . -1/ E .pept ) des .t hat haye been.
Do oot BEE g himand RO B o BB R s ibotits SotE ot oy
di e i nvepiom:iRiRde d:aTMRRSRAGH e aldy. 1tordibie PeRtY 98, FRVL GREL VL 86Q-1 D

NOrI'), but does not bind immunospecifially t o the ‘peptide GPETLCGAELV ( SEQ
J D NO 2)esctivityawgh redere dgbdli meHtl -2t hBhcamttibbdidy ae fisefiidotr phasmatgnngicndd)

i mmunospecj fically t o the peptide PAKSAVRAOR Qul.D,NO: 6) but .does not
R R i S S O
i nvent i opuhkherefefealpr ovi des the anti bodies QO , QC2, QQ2, Qband Q. The
anti bodies may b e nonoclonal o r polyclonal. They may b e produced b vy

i muni safi 8 Bmbod@nRMl, HROLEHTTRIFTE the &R tBn Dikls TRESGw0sHRARAIY 408%e phialRe,
canel o r shaik. Further included within the scope o f the invention are

hybr i don&® TLRAIAIPE Y dird8) dPe Nghi ). bladi €eesondt bind inmvensponiicabiycloelte geptale

sequences, ehcodi, Le-antibadies, vectors, for exanple expression ..
Scavenceg Rt P08 P B MBS In AHFRLLR Bl IR RN AR R Rion
tr ansf or pRds WhindnSdpe B tivast & Ge pEEdd PYXESWVINABRSSERY OY NGBS) bikeddry kbt Hpaas

(deposited with DSMZ, Inhoffenstr. 7B, D-38124 Braunschweig.. Germany), whi ch
canbeusetmmpnesppcifiegly to the peptide PTKAARSIRAQR (SEQ 1D NO:7).

The mvention therefore provides the antibodies QC1T, QC2, QQ2, QOS5 and QQ6.

The antibodies may be monocional or polyvelonal. They may be produced by immunisation of

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

Further included within the scope of the invention are hybridomas that produce the antibodies
of the mvention, nucleic acid sequences encoding said antibodies, vectors, for example
expression vectors, comprising such a nucleic acid sequence, as well as cells transformed with

such vectors.

The nvention also provides the hybridomas {deposited with DSMYZ, Inhoftenstr. 78, D-38124
Braunschwelg, Germany), which can be used to express the antibodies QC1, QC2, QQ2, QQS5

and QO6., respectively.

The invention also provides a biosnalytical assay for assessing the pharmacokinetic
{PKYpharmacodynamic (PD) relationship of modified recombinant human IGF-1/E peptides.
In ong embodiment, the assay is a radicimmupoassay (RIA) or an Enzyme-Linked
InwnunoSorbent Assay (ELISA), such as a sandwich ELISA, assay to quantify the nutant
IGF-1/E protems in preclinical and clinical samples, iv which an antibody of the invention is
used as the immunosorbent agent (capture antibody). In these applications, the antibodies can
be labelled with an analytically-detectable reagent such as a radioisolope, a fluorescent

molecule or an enzyme.



and QB, respectively. The invention also provides a bioanal ytical assay
for assessing the pharmacokinetic (PKVphtrmacodynamc (PD) relationship o f
nodi fi ed wecormiseaat human K3F- 1/ E peptides. | n one enipouinPeemw/0649hE assay
i s a radioi munoassay (RJA) o r a n Enzyne-Linked | mmunosorbent Assay
(ELISA), such a s a sandwi ch EUSA, assay.t o quantify the nutant |1 G-1/E
proteins in preclinical and clinical sanples, in which a n antibody o f the
invention i s used a s the i Mmunosorbent agent (capture antibody). | n
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above is opgcth gn of DETAI LED DESCRI PTI ON OF THE
| NVENTI Oﬁé%n%ﬁ%g}ggdesl ?)51.‘( tﬁ’ejz‘ %Qentfas(ﬁé%)efl nitions. The definitions of
certain terns as used in the specification are provided bel ow. Definitions
of other terns may be found in the Illustrated Dictionary if |nmunol ogy,

2nd Edi t DOTAICEUSBESORM TIaNIOFeVHE INREE TIetls. (CRC Press, Boca Raton,
Fl ori da, 41995,._‘The adm ni strati on of anaget or drugto assubject or subject

i ncl udes: th

e S¥¢8i0on and the adninistration by another. It is also
to be appreciated that the various nodes of treatnent or prevention of
medi cal ésHEFProndealstigaivss phewtar @rmﬁé w@kéhmtibi\rﬁé@mﬁc@wwammaied belhich
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wherein sone DI o cal or ﬂE y-tél'eva
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The administration of an agent or drug to a subject or subject includes self~administration and
the administration by another. R is also to be appreciated that the various modes of treatment
or prevention of medical conditions as described are intended to mean “substantial”, which
includes total but also less than total treatment or prevention, and wherein some hiologically

or medically-relevant result is achieved.

The lerm “antibody”™ means a polypeptide comprising a framework region from an
immunoglobulin gene or fragrments thereof that specifically binds and recognizes an epitope,
¢.g., an epitope found on a modified 1GF-1/E peptide but not on a wild type 1GF, such as the
epitopes of the Peptide A and Peptide € antigens, both described below. Use of the term
anttbody is meant to include whole antibodies, including single-chain whole antibodics, and
antigen-binding fragments thereof. The term “antibody™ inclodes antigen-binding antihody
fragments, including single-chain antibodies, which can comprise the variable regions alone,
or in combination, with all or part of the following polypeptide elements: hinge region, CHi,
CHaz, and CH; domains of an antibody molecule.  Alse included in the invention are any
combinations of variable regions and hinge region, CH;, CH,, and CH;y domains.  Antibody-
related molecules useful as binding agents of the invention include, ¢.g., but are not limited to,
Fab, Fab® and F{ab™ )z, Fd, single~chain Fvs (scFv), single-chain antibodies, disulphide-linked
Fvs {(sdFv) and fragments comprising either a Vi or Vi domain. Examples include: (i) a Fab

fragment, a monovalent fragment consisting of the Vi, Vi, € and CH; domains; (ii) a F(ab™)



i munogi obal i n gene or fragnments thereof that specifically binds and
recogni zes an epitope, e.g., an epitope found on a nodified 1G--1/E peptide
but not owmoaowdseBstype | QF. such as the epitopes of thePPEmPR@/069aNd
Peptide C antigens, both described below. Use of the termantibody is neant
to include whol e anti bodi es, including gingle-chain whole antibodies, and
antigen-binding fragnents thereof. The term "anti body" i ncl udes

anti gen-bi ndi ng anti body fragnents, induding single-chain antibodies, which

can CO”DN&Q@&;E?h&' hi’x%&’n@@a?mﬁﬁgdnﬂgﬁx%ﬁfllwofﬂ% M‘Briulgﬂm%gl’mlk@@tbk %ﬂd@m& gha%% s
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regi on; g«é) a Fd fragnment consisting of the VH and CHL domains; (iv) a Fv
fragmem edNsSPst Page o‘*ﬂ b%ewizd‘énaewmﬁaﬁm BRY destigrasest m @f“"‘&ﬂ“ﬁht Fajody,
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bi s- SCFv t’ SEate g hgmagizey Agehody, ﬁﬁa@%@r TCRRPY PN BY JISERFHh BIR gylumes, h@mm
1126- 113644, 20080ls kKNGS 1AMt LROGE5 shave. I%Siﬁ NS eh30t D eVinRYnRe 1, %%@M sed

or hunmani sed For exanple, to creafe a chinmeric antibody, the varil

regi ons tian b‘éﬁﬂﬁl}hkéﬁﬁbtoﬁi)hgﬁ%ﬁ’b@m& ahtl3region sumsﬂmj methadsrdangewioithist he
art (see nt .No... 4 To cy eate. a
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and U.S. Patent v
polypeptide monobodies). Antigen binding portions can be incorporated info single chain

molecules comprising a pair of tandem Fv segments (VH-CHI-VH-CHI) which, together
with complementary light chain polypeptides, form a pair of antigen binding regions (Zapata

el al., Protein Eng. 8(10):1057-1062 (1995); and U.S. Pat. No, 5,641,870).

The term “biological sample” means sample material derived from or contacted by living
cells. The term "biological sample” is intended to Include tissues. cells and biological fluids

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

The term “epitope™ means a protein determinant capable of specific binding to an antibody.
Epitopes usually consist of chemically active surface groupings of molecules such as amino
acids or sugar side chains and uosually have specific three dimensional stroctural
characteristics, as well as  specific charge characteristics. Conformational  and
nonconformational epitopes are distinguished in that the binding to the former but not the
latter is lost in the presence of denaturing solvents.

The term “mmmunologically reactive conditions™ means conditions which allow an antibody,
generated to a particular epitope of an antigen. to bind to that gpitope to a detectably greater

degree than the antibody binds to substantially all other epitopes, generally at least two times



Nos. 5530101; 5585089: 5693762 and 6180370 to Queen el al, In an
alternative to this antigen binding portions of antibodies can be grafted

i nt o scafwolzdry/dsazed on pol ypeptides such as Fi bronect i RCTYEPR002DE49¢FnN3)
(see U.S. Pat. N 6,703,199, which describes fibronectin pol ypeptide
monobodi es). Antigen binding portions can be incorporated into single chain
nol ecul es conprising a pair of tandem Fv segnents (VH CH -VH CH ) whi ch,
together with conplementary Iight chain polypeptides, forma pair of
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particular epitope of an antigen, to bind to that epitope to a detectably
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are those utilized in inmnoassay protocols. See, Hariow & Lane,
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term"i nmunospeci Used herer n e abi y o
i ndi vi dugiss,antlobony, or 107 ‘\/I or less {or a target antigen. However, "high affinity” bmdmL X Can

vary for other antibody isotypes. For example, "high affinity" binding for an 1gM isolype
vefers to an antibody having a KID of 107 M or less, or 107 M or less. The term “monoclonal
antibedy” means an antibody that is derived from a single clone; including any enkaryotie,
prokaryotic, or phage clone, and not the method by which it is produced. A monoclonal
antibody composition displays a single binding specificity and affinity for a particular epitope.
Monoclonal antibodies can be preparved using a wide variety of teclmiques known in the art

ineluding, ¢ 2., but net limited to, hybridoma, recombinant, and phage display technologies.

The term “polyclonal antibody™ means a preparvation of antibodies derived from al east two
different antibody producing cell lines. The use of thiz {erm includes preparations of at least
two antibodies that contain antibodies that specilically bind to different epitopes or regions of

an antigen.

The terms “polypeptide.” “peptide,” and “protein™ are used interchangeably herein to mean a
polymer comprising two ot more amine acids joined to each other by peptide bonds or
modified peptide bonds, ie, peptide isosteres, Polypeptide refors to both short chains,
commonly referred to as peptides, ghycopeptides or oligomers, and to longer chains, generally
referred to as proteins. Polypeptides may contain amine acids other than the 20 gene-encoded

amino acids.  Polypeptides include amino acid sequences modified either by natural



conbining site to react with only one antigenic determ nant. The conbi ni ng
site of the antibody is located in the Fab portion of the nolecule and is

const r uctwo 2broonseishe hypervari abl e regi ons of the heavyPamprRéoghssdghai ns.

Binding affinity of an antibody is the strength of the reaction between a
single antigenic determ nant and a singke conbining site on the anti body.

It is the sumof the attractive and repul sive forces operating between the
antigenic determ nant and the conbining site of the antibody. As used

herein, bh@e%@{ n?u ihbg oﬁ’fhfdhﬂhﬁ(}iml ﬂfna@ﬁlg gﬁb?“hérillfaqym(s@ﬁﬁ%ﬁad Qeﬁﬂ%%ttl§Q0dy
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' pol ypep inte einto

mean a pehiyere pﬁ(@ﬁpmas bagnd vmmarnmmanamnw am;ﬂ@zejnelda@dlbw li@ﬁﬁﬂﬂl\ﬁl’(hec"fby
pepti de bonds or, nodified 8 Etlde bonds, i tide isqosteres.
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gl ycopeppi: @;@Fmgir R 9@1@%‘%%&1&&9@' to longer chains, generally referred to as
pr ot ei ns. ypepti’ es may contain am no adds ot her man the 20 gene-encoded

The terms “single chain antibodies™ or “single chain Fv {seFv)” refer to an antibody fusion
molecule of the two domains of the Fy fragment, Vi and Vi Although the two domains of
the Fv fragment, V) and Vg, are coded for by separate genes, they can be joined, using
recombinant mothods, by a synthetic linker that enables them to be made as a single protein
chain in which the V), and Vy regions pair to form monovalent molecules, known as single
chain Fv (scbFv). See, e.g, Bird er al, Science 242: 423-426 (1988); and Huston ef al., Proc.
Nail. Acad Sci. US4, 85: S879-5883 (1988). Such single chain antibodies are mcluded by
reference to the lerm “antibody™ fragments, and can be prepared by recombinant techniques

or enzymatic or chemieal cleavage of intact antibodies.

The term “specific binding” means the contact between an antibody of the invention and an
epitope {on a peptide desceribed herein (Peptide A, Peptide B or Peptide €) or a protein
containing such a peptide} with a binding affinity of at least 10°° M. Preferred binding agents
bind with affinities of at least about 1077 M, and preferably 108 Mto 107 M, 1079 M, 107 M,
or 107 M.

As noted above the antibodies of the invention may be labeled. Labeled antibodies may be
employed in a wide vartety of assays, employing a wide variaty of labels. Detection of the
formation of an antibody-antigen complex between an antibody of the invention and an

cpitope of interest can be facilitaled by attaching a detectable substance to the antibody.



ammo adds. Pol ypeptides include ammo acid sequences nodified cither by

nat ur al processes, such as post-tranlation processing, or by chem cal

nodi fi catworzotoaskassques that are well known in the art. PEIEP20m0549%Tat i ons
are well described in basic texts and in nore detail ed nonographs, as well
as in a volumnous research |i t er atur.In particular, a nodified IG--1/E
protein can be any or the nodified |G- 1/E proteins described in published
PCT patent application WX2007/146689, as well as any secondarily nodified
(gl ycosykakad, c?“'%@{mﬁt ﬁ{éansetlﬁclgideort% ezlesoft heggo xud-\rh?s t{&'ﬁfl&?sudﬁ&o ”&Wﬁﬂ% '
when used wth reference, e.g.. to a cell, or nucleic acid, p, or vector,

i ndi cat esumhamm,hﬁu@e:mrbn wbbwilomawbadys, pc:!mmeﬁgr:mr cuaTho rybduass baeto-frathif.i

t he |ntroduct|0@ oé}a het er ol ogous nucl ei c. add or rola? or, t heall &lon
of o nat FUB TR lord i G PRE APt Ch s TG RRBRT G 489 (ol r om
a cell sexmm lnfslrﬁdsndaﬂiep@ﬁ}‘n%fl' Aliudd® KRGIRRINRoddac,| AlkaRiOhRbPHEAR bR any
of the reconbi nant roteins described in published P patent
appl|catadﬁNVEﬂ®@7K&466&@JI£§UW§B%fa&damﬁﬁsebGHﬂ%ﬂ¢Hyvﬂbﬁkfkﬁﬂp complexes

g%lt ?’gg;?’lg%i & 6’r st.;c!z %’w&tg%d nn. 1%11_. \?émltl_m tﬂasr é?\er}ﬁts of. ﬁuﬁ%‘{le gﬁ(}%‘);esgeigg%ntenaﬁz n
mol ecul eu@ludehe hmnnh@mms oftuddgechy fragmeakin VL ;ﬁmmowﬂmv&l t hqlg@ghiniine two
domai ns of the Fv fragment, VL and VH are_ coded for separ at enes,

they candiBigrefigaay iaﬁ%ﬁiﬂﬂn@ﬂﬁ@é%ﬁm danfy! reddorisles or btg}“amsy%nﬁeﬁnc efﬁcm%@rﬂ*t l#at
enabl es Mh?iﬂb&,gmbﬁm{@%g? 28y nél' Q}‘ik% R %ﬁh@ uﬁﬂfi’ésgpﬂi r&n\ﬁgﬁ t.' .‘J’l G{iev k%‘%n%sg
regions pair to form nonoval ent ﬁgcules nown as

See, e. glucifBiinthnatacqhorin; Sad excepl24ar bt@lﬁﬁk48ﬁ(}4@1&98&)&lﬂ&iﬁd¥dﬁﬂht oh ’é'tf a8, or
Proc. Natl Acad. SeL USA. 85: 5879-5883 (1988). Such single chain

anti bodi 6 are i ncl uded by reference to the term "anti body" fragnments, and
can be pre ared by r econbi nant technlques or enzymatic or chem cal cleavage
of i ntactfear ies. The term "specific binding" nmeans the contact between
an anti body of the invention and an epitope (on a peptide described herein
(Pept i deThe iPapticdanrides Pepiiided Qphorpalopronpiinng or consisting of the sequence

GPTLCGAELY (SEQ ID NO:1), CPAKSAVRAQR (SEQ ID NS or PAKSAVRAQR
(SEQ 11D NO:6). Such polypeptides are useful for raising antibodies according to the
mvention. The polypepiides of the invention may also form part of a larger polypeptide. For
example, a polypeptide of the invention may be flanked by additional n-terminal and/or ¢~

terminal amino acids.

In general, the polypeptides of the invention are provided in & non-naturally occurring
environment, fe. they are separated from their naturally occurring environment. In cerlain
embodiments, the polypeptide is present in a composition that is enriched for the polypeptide
as compared to a control. Polypeptides of the invention are thus preferably provided in
isolated or substantially isolated form e, the polvpeptide is present in a composition that is
substantially free of other expressed polypeptides, whereby substantially free is meant that
fess than 75% (by weight), preferably less than 50%, and more preferably less than 10% (e.g.

5% of the composition is wade up of other expressed polypeptides.

Nucleic Acid Molecules

Another aspect of the invention pertains fo nucleic acid molecules that encode the

polypeptides or antibodies of the invention. The nucleic acids may be present in whole cells,



corLning such a peptide) with a binding affinily of at |least 10-6 M
Preferred binding agents bind with affinities of at feast about 10-7 M and
pr ef er ablwoAsimsed above the anti bodi es of the inventi eaTmegodosedoanel ed.
Label ed anti bodi es may be enployed in a wide variety of assays, enploying a
wi de variety of |labels. Detection of thg formation of an antibody-antigen
conpl ex between an antibody of the invention and an epitope of interest can
be facilitated by attaching a detectabl e substance to the anti body. Suitable
det ecti og, H‘%@l’"%da&ck\yq qiuemié?é? Qlial APELARHE Buffed (AIhRUAGLH Eﬁmeﬂé}{”‘%s

fl uorescers, m um neacers, ronogen enZ)‘/ subsfrates or 'co-tact ors,
enzyne i nmlbxutmok s pisalsteRe ok d‘mgudemrp *mbﬂmmmﬂesmmﬁl mden gaiiciall sywapalrdih chiba,

por oxi daGe I S HE B A AL B (e G CRT B ackis of prorcins, by
acet yl chelh#est ekastqueX ampligin®f a@M zﬁuél%lrﬁ; p&&%&@ﬁl CCUEP R |  S¥6tmn

i ncl ude streptavidm b| otin and avk n/biotin; exanples of suit

fluor esceﬁwﬁwwmm sginaed wak clenbepliaréssy end, othdrsiordb (kenm'\ zfnl t]mr m.céetn E.

i sot hi oc £, i tr|a flu res

chl ori dey\%'rQ L y‘c):fof %hm;fl%§17 quﬁ't‘ég %fﬁllw?%% e}é%’g FeéV'l g‘?m'P i“hrf‘\‘f’\dnol
exanpl es \?‘Q"ﬁmﬂln&trw*k}rmesm@»m\ﬂﬁk e ln@U%uJ RE Ve lipedntien @€ be | HEBIREHA, DRAG,
aequori n; and exanpl es of suitable radioactive material include The

i nvent i oot 8% te¥ B 6 SRIEH N pRFgTe praverees dmmvi ssihng gt clbp sbdeicngidos at he
sequence,. LOGRERY G K RAQ?
(SEQ I D @-6% p?@?gg %};“ e43 )ng g@t&%ﬁ%@“ﬁeiéﬁ%h aslﬂo f%balépfe‘ %%1\(4
accor di ngr to atxhaunhnmantplmnd ThetopoNygept dciBsodfhet 1h€cﬂtiameemhl wnoiayedhsmef or m
part of a I(%é %e tide. For exanpl.e, .a polypeptide of the |nvent|on
may be fFARKEYD V“ét&él t9 %«}aWHH‘B%Tﬁfﬁalvma?fh?“ofr&r%ﬁrﬂé%ﬁmnh‘r brigipigs s axghosen
general , d&@ﬁb&?lié&@ﬁlplbdﬁﬁ : BKOHQE ﬂﬁ'ﬁﬁ,ﬂtt '!llﬁph ¢ LAY ﬁ?ﬁe 'mﬂltﬁudo(?ﬁdlaﬁ ugal Iy
occurring environnent, Le. they are Sep arate from elr natura

occurrinby @nilmrémnéntobtahzmddiem&aldﬂrddfﬁfibdm;ﬁiaﬁta;ontdneimk yipepizi tekémwgmpr esent
in a conposition that is enriched for the pol ypeptide

CGeneration of Transfectomas producing Monoclonal Antibodies

Once a nucleie acid encoding an antibedy of the invention has been obtained, the antibodies
of the invention also can be produced in a host cell iransfectoma using, for example, a
combination of recombinant DNA techniques and gene transfection methods as is well known

in the art {e¢.g., Morrison, S. (1983) Science 229:1202),

For example, to express the antibodies, or antibody fragments thereof, DNAs encoding partial
or full-length light and heavy chains, can be obtained by standard molecular biology
techniques (e.g., ¢cDNA cloning using a hybridoma that expresses the antibody of interest) and
the DDNAs can be inserted into expression vectors such that the genes are operatively linked to
transcriptional and translational control sequences. In this context, the term "operatively
linked" is intended to mican that an antibody gene is Hgated into a vector such that
transcriptional and translational control sequences within the vector serve their intended
function of regulating the transeription and transtation of the antibody gene. The expression
veetor and expression conttrol sequences are chosen fo be compatible with the expression host
cell used. The aotibody light chain gene and the antibody heavy chain gene can be inserted

Into separate vector or, more typically, both genes are inserted into the same expression



red to a control. Polypeptides of the invention are thus preferably
provided in isolated or substantially isolated formi.e. the polypeptide is
present iwoaonospigition that is substantially free of eCh@EP2@psessed

pol ypepti des, whereby substantially free is neant that |ess than 75% (by
wei ght), preferably I ess than 50% and mcM preferably | ess than 10%i e. g.
5% of the conposition is made up of other expressed pol ypeptides. Nucleic
Acid Mol ecul es Anot her aspect of the invention pertains to nucleic acid

ol ecul esedhaty h@%ﬁg@chl %lﬁnepgil@l/lﬂ B%ﬁ { nf i 3‘;} sﬁ%dwu%ﬁr%g sﬁﬁ%asdﬂ‘é&ﬂ%%o& %The

nucl eic acids may be pr o e ce Fysat
nucl ei ¢ Aightdim u}m.oaﬂmrammat hysnpumnfqnesjomﬂ}esumtmntmﬁzlﬂagnmur end ofcor, & iﬁluml eic
acid is "j ‘'r.ender.ed substanti; pure" purified away from

ot her cefi “Efé‘i?mé %%r{gﬁ’f’%“%‘rblﬁ‘f’I“r&"‘rm&ﬁ?ﬂ’a hé‘ﬁ{"s&“dehfij“‘f Cgﬁlﬂéﬁ"é‘@lv[“iﬂ‘%ﬁ" of
nucl ei ¢ &g Bl QLEIRNS, h¥instandanded 86 N AUSSH-1d e L!%kflgiea%g al ipe S90S

treatnment, CsC bandi ng, colum chronmat ography, agar 8se ct rophoreS| S
and ot herslikgely| isgiypeubyi insertiog A HSeet,wFl:%m:lsngils atrealy. mddmggl&mm»mnt

Pr ot ocol Bio G een u and W er Sci encc.
new Yor kSR ANERIADA SR GERT b i et e O BlgRmsm R
and may opmmmnhmmatme CH SihRALS) WREHERE e&mﬂ cﬁldetﬁc eTbQdhidBNs JbaRbe! ei c
acidis a ule. The nucleic acid may be present in a vector such

as a phab‘@i“dﬁ @p‘qha%ivé‘cﬁ”éfm VgHhig thegvacto rrbﬁiihhﬁfndibl ia’ScrHLmMé@Fb ofhe micehiginant

aci ds of . V. € g
t echni qugg}@%ﬁ)drh ‘gérﬁiirq\%&%ggxgibgg ggg ibdi’ 1‘1@‘%&& {’sfhml?n i‘h%‘gg"ﬂgéé‘gg‘i"bed
herein, GDNAs hesiceli m. tultéboktiy ghtinagde h&aw mﬂaﬁ rmqﬁ:, tmma@sch bR ¥haTRdRal DY

t he hybrl d 3 ‘g al ned by standard PCR anplification or cDNA ¢l oni ng
t echni qu8§\D 1okedd iR I{EAnee Sydcenmby WyaNs t‘i‘%@ﬂ?b%ﬁ ¢hien jgaventheonznals

been obt ﬁéﬂ%@mdﬁ*’[% ﬁ{'thhm%;ﬂﬁbx I Engﬁal H%x)ﬁﬂé P, té;%k%%{g?] 10P§[r§égjo(§eq;l n,a

host cell 'transfectonma using, a conbi na anf DNA
t echni queignal mp@éﬂeomriaws%ﬁemnmmglubahrhpd&as) is well known in the art (e.g.,
Morrison, S. ( 1985) Science 229:1202).

In addition to the antibody chain genes, the recombinanit expression veciors of the invention

carty regulatory sequences that control the expression of the antibody chain genes in a host
cell. The term "regulatory sequence” is intended to include promoters, enhancers and other
gxpression control elements (e.g., polyadenylation signals) that control the transcription or
transltation of the antibody chain genes. Such regulatory sequences ars deseribed, for example,
in Goeddel {Gene Expression Technology. Methods in Bnzymology 183, Acadernic Press,
Sant Diego, CA 1990). It will be appreciated by those skilled in the art that the design of the
expression vector, including the selection of regulatory sequences, may depend on such
factors as the choice of the host cell to be transformed, the level of expression of protein
desived, efc. Regulatory sequences for mammalian host cell expression include viral elements
that direct high levels of protein expression in mammalian cells, such as promoters and/or
enhancers derived from cytomegalovirus (CMV), Stmian Virug 40 (SV40), adenovirus {e.g.,
the adenovirus major late promoter (AIMLP)), and polyoma.  Alernatively, nonviral
regulatory sequences may be used, such as the ubiquitin promoter or P-globin promoter. Sail
further, regulatory clements composed of sequences from different sources, such as the SRa
promoter system, which contains sequences from the SV40 carly promoter and the long
terminal repeat of human T cell leukemia virus type 1 {Takebe, Y. ef a¢f., 1988 Mol. Cell.
Biol. 8:466-472).



For exanple, to express the antibodies, or antibody fragnents thereof, DNAs
or foil-length Iight and heavy chains, can be obtai ned by standard

nmol ecul arwbi2eloagy3ssechni ques (e.g., cDNA cl oni ng usi ng &ChEreéodos@4TaL
expresses the antibody of interest) and the DNAs can be inserted into
expression vectors such that the genes_jgeopentively linked to
transcriptional and transl atonal control sequences, mthis context, the
term"operatively linked" is intended to nean that an antibody gene is

i gat ed ih%&liﬁ?ﬁ’ ChE bl ctlﬁﬁtuhééﬂﬁxcmhﬁ’!%{a?»” decg@x?@q t'hﬁ?é: %Ln %ﬂﬂ%as%‘n

sequences wthin t e vector serv eirTinten nction reg I'ng the
transcripﬁh@mtahdmnnaﬂskmtmmptﬂﬁvuﬂdﬁamhibﬁﬂwn@mneﬂhThEQOmnesshﬂncgmemor

and expressi on con roI enceg are chasen.to, be conpati bl th the

expr esi ofPHHGR{OT e ¥ I RE ol ?b%deﬁgﬁftweh%twnbgﬁgs clgsi %W kRt $ Y6ty
heavy chahg sa@asmeaﬂdrte@r SRS TEBA LR EGPBT BLE VBCHRS WHoh ﬁerx@aby Bﬁ&@éény,
both genes are inserted into the sane expressionvector. The anti body genes

ar e i nsenttduiat oot veg- ey dasiNgm. éé@‘@dﬂébyﬁéft aFidards hgt.hbdsii(te gxel dridgat i on
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heavy chag,,%mﬁ@emabi endiiegicms, oh 4 hesiandli hadi €ricHagE NbRd HaereLn iseRiRed used
to create full-length antibod génes of any antibody isotype by inserting

t hem i nt dclexipbleguibar soues snadudy he sy depiobd ﬁ@fath@@iv9¥ﬁhﬁi gesotiat vt inadidi-
light chgig aS@{‘éhgﬂgtiﬁe%%kagségrn&z r%éq?%ﬁ&% %ﬁ%%’rﬁ% %HSPmF Pﬂ?}sék{lh%%éw‘s ment

i's operativ a

segnment s o rativer. ment n.the SO

Add ¢t onkPT SRR TR 8y houiGains; RERTR B bASIE SR BR Bh hewnende
si gnal pephki deidshatrahaeiilbd tabeshaeeiebl alin@hrdt 1@@1@%&@ bogly v & Tofh QBT fhehost
cell. The antlbody chain gene can be cloned into the vector such mat the

si gnal p&pEi dEnpiscliqn sy iftended dpeneampdye aamila O’dﬂ@ﬁ’rﬁfﬁ@@lﬂéﬁﬁ% e by
chain gepg. Ihl%tr%t%q%l {Rep\t ‘g,(_r?m%aﬁl\lk\e i é%&&%t eu ui?\'(glnahos? Rt i' geg or a

heterologous si gha
non- i mMruplegkaiuhtion, pa‘leium pl)mph.ns ’h;ﬁldﬂﬂﬂt DLE\f&Bzitﬂ.Mta bﬁdweﬁhﬁi Mdoeete. tthe

reconbi nant expressi on_vectors of the jnyention
18 theoretically possible to express ﬂn, antibodies of the invention in either prokaryotic or
cukaryotic host cells. Expression of amtibodies in eukaryotic cells, in particular mammalian
host cells, s discussed because such eukaryotic cells, and in particular mammahan cells, are
more likely than prokaryotic cells to assemble and secrele a properly folded and
immunologically active antibody. Prokaryotic expression of antibody genes has been reported
io be ineffective for production of high yields of active antibody {Boss, M. A, and Woad, C.

R., 1985 Immunology Today 6:12-13).

Mammalian host cells for expressing the recombinant antibodies of the invention include
Chinese Hamster Ovary {CHO cells) (including dbfr- CHO cells, described Urlaub and
Chastn, 1980 Proc. Nail. Acad. Sci. USA 77:4216-4220 used with a DH FR selectable
marker, e.g.. as described i R.J. Kaufman and P.A. Sharp, 1982 Mol Biol. 159:601-621),
NSO myeloma cells, COS cells and SP2 cells. In particular, for use with NSO myeloma cells,
another expression system is the (GS gene expression system shown in WO 87/04462, WO
89/01036 and EP 338,841, When recombinant expression vectors encoding antibody genes
are introduced into mammalian host cells, the antibodies are produced by culturing the host
cells for a period of time sufficient to allow for expression of the antibody in the host cells or

secretion of the antibody into the culture medium in which the host cells are grown



carry regul atory sequences that control the expression of the antibody
chain genes in a host cell. The term"regul atory sequence"” is intended to
i ncl ude pwormtoarsgi44enhancers and ot her expressi on cont r @CTaPeemOE®4T €. g
pot yadenyl ati on signals) that control the transcription or n" istoioncfthe
anti body chain genes. Such regulatory sjgnals) in Goeddd (Gene Expression
Technol ogy. Met hods in Enynotogy 185. Academ c Press, San Diego. CA 1990).
h will be appreciated by those skilled in the art that the design of the
expr essi o8&k ean | i I 1 Nt
depend on sucﬁ fgg%g?g%g%e?%;ﬁ?ﬁBﬁgéﬁgghfﬁg%%gé?93 a&ﬂﬁmuﬁgﬁtragﬁﬁgﬁﬁgﬁi
di e | evelmadfodexpr essi on of protein desired, etc. Regulatory sequences for
manmal i an host cell expression include viral denents that direct hi gh

| evel s of protein expression in mamualian cells, such as pronoters and/or
enhancers derived from cytonegal ovirus (CW), Siman Virus 40 (Sv40),
adenovi r Usgbitisle Meidadanai bdsr-dm@iey | ate pronoter (AAM.P)) ,nd pol yoma
Al ternatively, nonvim regulatory sequences may be used, such as die

i i b uhi n ApneRRE Shover thB-alipklif: Pf QEBh&ioRhhdy bd We H hgr Ian&t%géljsﬁk%)ydc% SRt s

conposed of sequences fromdifferent sources, such as the SRd pronoter
system i whicedrtiah nasneddisd AGES!/ EromsanpleSVA0 ear | y prom)ter and die |ong
term nal repeat of human T cell |eukema virus type 1 (Takcbe, Y. el al.

1988 Mol fh@ethk iBialkion 81"{46163—%éiﬁx)ﬂidnhehﬁiﬂém‘iinﬁmu{iﬂ: ehd cdintdddodyl(Fhdibprgenes and
regulatori?seq)#encesi E reconbi nant expression vectors o f the invention
may cany 2 RAUT T SHETSEE %Ht%%Ofsuch a s sequences that regul ate replication
of die vector i _n host cells (e.g; origins o f lication) aid

sel ect abl e nar kdf) YanaEe arhlgod éﬁ%@e’tﬂalmfé drmﬂﬁ@*r wb’ehea ofn Admigriesckwithoridon o
f host celdasndd qtq1gg &githe vector has been introduced (see, e g, U S Pat
Nos. 4, 399 216, 4 4,665 and 5,179,017, all by Axd et al.). For exanple,

|l h rk
o115, hyar omyel 6 SeRbTRART S BEN oot e{&i?ﬁ{iiés%ﬁﬁ%%?%n&"ncﬁ*ﬂ?twssfi*“ i

has beeniiveti@duced. Sel ect abl e marker genes include the di hydrofol atc
reduct ase (DHPR) gene (for use i n dhfrhost

The level of modified IGF-1/E can be quantified by using standard techniques, such as by
seiting up calibration curves using known amounts of the modified IGF-1/E and comparing

the results obtained with the test samples againsi the results obtained using the calibration

markers (see, ¢ 2. the examples).

Being able o determine the level of modified IGF-1/E protein in a patient also allows a
physician to determine an appropriate dose in order to achieve a therapeutic offect. Thus the
tnvention also provides a method of maintaining an optimal dose of modified IGF-1/E in a

patient in need thereof, comprising;

(1) obtaining a blood sample from a patient who has been administered with said
modified 1GF-1/E,

(11} detecting the modified IGF-1/E in said sample using an antibody of the
invention, and

(iii} where the level of modified IGF-1/E in the patient blood sample is below a
pre-determined level, administering a further dose of said modified IGF-1/E to said patient.
Note that in certain instances, a blood sample may already have been oblained from a patient.

Thus the invention provides a method of determining the level of modified IGF-V/E prolein in



cells with inethotrexate selection/ anplification) and the neo ene or For
expression o f the |ight and heavy chains, the expression vector(s)
encodi ng wheotves3ssand | i ght chains is transfected intoPaThrsaoeddu7b y
standard techni ques. The various forns o f the term"transection"” are
intended to enconpass a wide variety o _fstechniques commonly used for the
introduction o f exogenous DNA into a prokaryotic o r eukaryotk host cel
e.g., dectroporalion, calciumphosphate preciptlation, DEAE-dexlran

| ranst ecti e dohiPEsihd K8 S’KEI#? br d&sdt ,IEQFE’?H(%’E}HWI(HQ 841 Bl Lub0q %?ﬁgislg%%h}ﬂt;{fa
antibodies o f the invention I n elther prokalyotic o r eukaryotic hos
cel | s. Bipressiiomt vsihg an titbody ef therinewkianyot i c cell's host cells, i s

di scussed because such eukaryotic cells, and in particular mammalian cells,
are nor e {hicketaptibh aio prokdswahibod ef aidiginagsardlitadockeS 2ol BeRICAT-Q0e Y
fol ded and i.ranunofogically active antibody. Prokaryotic expresskmo f

ant i body *gBHEY T JECHJaRR0k 6XBPEHE0 b e ineffective for production o f high
yields o f active anti body (Boss, M. A . and Wod, C. R, 1985 | munol ogy
Today 6:12-13). WNhdnsstinamaddiad I681-1E inerblendioamdt figmtshmtipeic whb haaiten

ti bodi L f i QA 5 kNelk uds . N -Hanst er. Ovar, CHO cel |l s
(i el adi a s AR A AR PR TR HieR ™ 056 roc. nau
Acad. Sci. USA 77:4216-4220 used w.th a.D HF R sel ectable narker, e.g., a
s described i n @) }"%Rfé‘dﬁ? ﬁ%ﬁ‘u @ﬁ’a‘“ﬁd_@ I‘@h‘?’r]g‘,n *‘f@g%ﬂ%ﬁfﬂeﬁ Srlysobg ‘I-%gl),

NSO nyel prad@ehlised GRS, &Bhihbiaind aSBANGAIS of daidmBaiiicl ¢OFaTE «f fid Bs&aM th
NSO nyel ona cdb, anot her expression systemi s the O S gene expression

system Shf%\ﬂmilenﬂoﬂvaﬁe&ﬁl[&@@x%’ mM\éiQ)rﬁl?:/ W%&]@@Q@ignaﬁsﬁgdi%&:IG“MS"@ Thus a

reconbi nant expression vectors encoding an ody genes are introduced into
mammal i afhgstmaebesobtathal & Bod peshuatien plantuoddrbbeyd eithuni agilidde MOdte
cells for_a i

aperiod o f time sufficient tq all pr. expression o f the
ant i bodyHf"*r{fmt[i)(ﬁ}eeﬂhcggﬁﬂ%gf‘ﬁ[ ggd'afr"%‘“e[fc?’rraf’ BW%H’GId i?ﬁé{’gﬁ’f ﬁ‘BB@’i?“idﬁ%‘ESLt he cul ture
nediun1i,?umhlph thﬁ host. .cel | s are grown. Anti bodi es can _be recovered from
the cul t df& "WegHEmeSimY dtan disthp oo eiieptiPatant AP dh Semegfom a muscle
diserder comprising:
(1) determining the serum concentration of modified IGF-1/E in a blood sample obtained from
a patient whe has previously been administered a modified IGF-I/E using an antibody

according 1o the present invention; and

(i1} administering more modified IGF-1/E to the patient if the serom concentration of hiGF-

1/Ea 3wt is below a pre-determined optimum level.

fn the embodiments described above, the modified IGF-1/E may be hNGF-1/Ea 3mut, or one
described in WO2007/146685. For example, the modified IGF-1/E may be that described in
example 1 of WO2007/146689 (referred to as SEQ 1D NO:8 therein and modified IGE-1E
No.1 herein), or that described in example 45 of WO2007/146689 (referred to as SEQ ID

NO:53 therein and modified IGF-1/E No.2 herein).

Protein Purification

As noted above, the antibodies of the invention may also be used for commercial scale
purification of modified IGF-1/E (ie. a pharmaceutical used to treat muscle atrophy). For
example, the antibodies of the invention may be used in affinity chromatography to purify

modified IGE-{/E.



As noted above, the antibodies of the invention nmay be used in various
assays to determ ne the concentration of nodified |G-1 /E ma sanple. Thus
t he i nverwpaniomsesssdes a met hod of detciniinng ne | evel pofi/EPo@9fb649d7 | G-- 11/
E ote inin a patient, conprising the steps of : (1) obtaining a bl ood
sanple froma patient who has been adm_fistered with said nodified | G- 1/E,

and () delecting the nodified I1G-1/B in said sanple using an antibody of
the Invention. The |level of nodified | G--1/E can be quantified by using
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invention al so provides a nmethod of maintaini'ng an optinal dose of nodified
| G- | / B miendvputhosed affinitvetaghndlegdofor compeiced mgale (jnyifebtai ni fgothebpaoi

(0 et oRETHE: BRANER A IR AN Qe TRl frVTl B Elittndle dBo s aMMoay of the
i ti - ] . evel .of nodifie G--1/E.in _the patient blood
A B R R AR
sai d noditdcaded @raddBoto sa8ed RAk&AbLK, fl@tngmgﬁ&d LR QAL LAk e t_ﬁl_ »u%mat&ﬁ%ed R

bl ood sanple may al read;;ﬁgave been obt ai ne roma patient.

i nvent i oASHRIEYildels WY HSEOHT (dbrsd i s igEQ B8 Weettenfin podinfddeld ©F-1EE
in i ' t he st Qﬁ[ N the.modified.lOF|/E
Prnogeioro%‘%'als gf?rr%#ﬂzn%btthéf ﬁ(g“tgﬁl-dﬂ' th c\aef\n}ﬁe R c%j W2 ]Sc/;tl ko ,sﬁ:tc:rreg 10 as %ﬂ(;%:l)
NO:S3 therein and modified {GF-1/E No.2 herein).

The details of one or more embodiments of the invention are set forth in the accompanying
description above. Although any methods and materials similar or equivalent to those
described herein can be used in the practiee or festing of the present invention, the preferred
methods and materials are now described.  Other features, objects, and advantages of the
invention will be apparent from the description and the claims.  Generally, enzymatic
reactions and purification steps are performed according to the manufacturer’s specifications.
The technigues and procedures are generally performed according to conventional methods in
the art and various general references. See generally, Sambrook ef ol , Melecular Cloning: A
Laboratory Manual, 2d Edition (Cold Spring Harbor Laboratory Press, Cold Spring Harbor,

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

The present invention is not to be Himited in terms of the particular embodiments described in
this application, which are intended as single illustrations of individual aspects of the
invention.  Many modilications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to those skilled in the art. Functionally
equivalent methods and apparatuses within the scope of the invention, in addition to those
enumerated herein, will be apparent to those skifled in the art from the foregoing descriptions.

Such modifications and variations are intended to fall within the scope of the appended



froma patient using an antibody of the invention. The invention also

provi des a nethod of maintaining an optinal dose of nodified |G-~ 1/Ein a
pati ent iwonremdsediereof, conprising: (i) detecting nodi PCEEPR@BAOLIIET i N a

bl ood sanple froma patient who has been adm nistered a nodified OF-1/E
using an antibody of die nvention. and_{4i) where die |evel of nodified
|GF-1/E in the patient blood sanple is below a pre-determ ned | evel,

adm nistering a further dose of said nodified |G-~ 1/E to said patient. The
m/ention . akso fd Qus. & e i 1.QF 06 0f.sthe nr. ' f, i fied | Gr-1/E
Thus a sgﬁrr%lﬁg gg%/&)ggcng té“’?ﬁ‘g'ak? § g ?ng!tﬂﬁ{émp?lé} %d%cft?}lggﬁmglqgrti‘?t ‘%ﬁgg%&rdo(g‘gﬁmv%f ?I# an
ant i body voth thh6:11 swepnof auitabercowfvwitok suvhtcldie acomeided. form of nodifi ed

| G- 1/ E is being produced. The invention also provides a nethod of treating
a patient who is suffering froma nuscle dixorder conprising: (i)

determ ning the serumconcentration of nodified IG-1/E in a blood sanple
obt ai ned BEER P HONA TRESDRASYID 3|y been adninistered a nodified

| GF- 1/ E using an anti body according to the present invention; and ()

admi ni st éifﬁ-nglwm enipadicid wuRee-aligEnpy ftiH“éGz'afts int-1/fa whenl6dr Uhnm 3mut, and

concent r at @R O Fl/: Ea- t.i.s. below.a pre-determned optinur L*v)e .. In
i e embodlten e uiT A LR nE O Pl e g Bt e
3nmut, or bokie [Hehey inhRdsdgneOR QRT¢1ABER Ry EaiuaX 2Plids ftdye hiditfil£0nlyGhad /E
may be that described. in exanple | of WQR007/ 146689 (referred to as SEQ ID
NO* t her & Sigisdodizniiags ffoanimgd iggnynirsoas fyscribed ol atauderlived i n exanpl e
45 of W02007/ 146689 (referred to as SEQ I D NO -53 therein and nodified

GF- 1/ E N§1Q. Repernjet ®r ehasisn sippying i bat adinitAsoin e tii@bdiie 3nditespeasific bodises of
die mventl A8:1RY :a%ltiﬁgdi&e ggﬂs!g’glﬁ& Hont %&Excfeclﬁagnﬁﬁr%lzzﬁmn. Cell enlture supernatants

were collected from hybridoma clone QC1 (A) and QC2 (B) and diluted into microtiter wells

coated with hIGF-1, hIGF-1/Ea wt, hIGF-1/Ea 3mut, hIGF-2, mIGF-1 or miGF-2. Plate-

bound antibody was detected by horse radish peroxidase-conjugated polyclonal goat anti-

mouse 1g( antibodies.

FIG. 3 is a set of charts showing the activity of the hIGF-1/E 3mut-reactive mouse
monoclonal antibodies generated from Peptide B immunization. Monoclonal antibody was
produced and purified from hybridoma clone BP1 (A, mg/ml) and BP2 (B, mg/ml) and
dituted 1:10-1:100,000 inte niicrotiter wells coated with hIGF-1, hIGE-1/E wi, hIGF-U/E
3mut, hIGF-2, mIGF-1 or mIGF-2. Plate-bound antibody was detected by horse radish

peroxidase-conjugated polycional goat anti-mouse IgG antibodies.

FiG. 4 is a set of charts showing the activity of the BGF-U/E 3mut-specific mouse
monoclonal antibodies generated from Peptide € immunization. Cell culture supernatants
were collected trom hybridoma clone QQ2 (A), QQS (B), and QQ6 (C) and diluted into
microtiter wells coated with hGF-1, hIGF-1/E wi, hIGF-VE 3mut. hIGF-2, mIGF-1 or
miGE-2.  Plate-bound antibody was detected by horse radish peroxidase-conjugated

polyclonal goat anti~-mouse 1gG antibodies,
FIG. 3 18 a set of charts showing the sandwich ELISA analysis of monoclonal antibodies
generated from Peptide C immaunization, Different concentrations of hIGF-1/Ea 3mut, hMGF-

Ee 3mut, glvcosylated hiGF-1/Ea 3mut, and hIGE-1 peptides were added to microtiter



purification of nodified IOF-1/E (i.e. a pharmaceutical used to treat

muscl e atrophy). For exanple, die antibodies of die invention nmay be used

i n af fi niwg 20twesesttogr aphy to purify nodified | G- 1/ E. PRCITfEPC@ioc+y4Df
recombi nant pol ypeptides i" well known in the ait and includes affinity
chromat ography purification techniques_gnd the Iike (see generally Scopes.
Protein Purification (Springer-Vcriag, NY., 1982). See also, Bailon el

a/l.. An Overview of Affinity Chromat ography, Humana Press (2000)). Affinity
chromato t e n 4 echnol oay). _Q
Commar cf Bl Ay F Rt 628 B of Srbchs o€ prAPabihd REFTIEHL, LBl

art. See detBuaahduthethmsk radBh q;kﬂaaﬁiamtmg%;&d Iﬂﬁl&)t}(ﬂﬁl (b888Y -t Eﬁﬂﬁi@dyt he
nodified |G- I/E purified by such nmethods nay be hl Q- 1/Ea 3nut or one
described in WO2007/146689. For exanple, the nodified KG-I1/E may be that
descri be . %(arrpl e 1 of WO2007/146689 (referred to as SEQ ID NGO 8 therein
and nodi E8MEBES| E No. | herei n), or thai described mexanple 45 of

WO2007/ 146689 (referred to as SEQ ID NO 53 therein and nodified 1G--1/E
NoJZ her dirifodichecisst & 1Fsptde ohe Toro mymeciembloaititedics wéret ciatade byi wnusr e

vt or | ol A AR RAERTRANLTS, GPTECRhEY (U B ProudrePEX I B EE ROSH: AR

the practsce@ABLE ept Ulilsgtz}ﬁifopt: ma@meaﬁm QUNveathon ditt-herrphclied fyd MeFhogs and
materi al s aje now descr i atures Obj ects, and advant ages of the

i nvent i ofFTY %%?éu&ﬁp@?%M («ﬁv“érh‘t tﬁé* %Ie‘éibir\li(bh Bron @k Beied aids . Thceneptidel v,
enzymat i G,f GagLtLRT a?vﬁl‘ilai l.l(ﬁliﬂljn'i?%%)]hso Ry tﬁ'{ﬁ‘lgﬁ&l@é SR erug’ggnglgg‘ 9 ';Aq{iﬂgmﬁgmrhhe
manuf acturer's specifications ues and are

per f or rednddbierito Ad fugeonnibat it had | ummhectsmbhﬁnﬁx@ tanam@h A gamwa‘mg@ner aI
references. See generally, Sanbrook Wal, Ml ecular Coning: A Laboratory
Manual . 2d Editi ons{-€sl=@=Spri ng Hamowl abor@tonry ¥®ress, Cold Spring

Har bor, New York, 1989), which are provided throughout ms document. The
present invention §s h6’4t *to be linmited in terns of the particul ar

enbodi ments descri bad iy HIGE-LAR wt, HIGF-1, wIor-1 (SED ID NO:2)

Hybridomas were screened with (1) recombinant hIGF-1/E 3mut (for positive clones); (2)
recombinant hEGF-1/E wt protein (for negative clones); (3) recombinant hiGF-2 (for negative
clones), and {4) recombinani mIGF-2 protein (for negative clones).

5]

3 immunizations 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

The: aitiserion titers after

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 only weakly reactive with hIGF-I/E wi.
RIGEF-1, hIGF-2, miGPF-1, and mIGF-2. All 4 hiGF-1/E 3mut-reactive hybridomas were
subject to subcloning, and two final subclones, QCI (7B9C6) and QC2 (8B7A2), cach
derived from an independent hybridoma, were selected and confirmed by ELISA to produce

moneclonal antibody that are specific for hIGF-1/E 3mut (FIG. 2, TABLE 1).

The two mAbs, QCT (7TBIC6) and QC2 (8B7A2), are highly specific for hIGF-UE 3mut and
can be used as an immunosorbent agent (capture antibody) in a sandwich ELISA to quantify
the modified recombinamt human IGF-1/E peptides in pre-clinical and clinical samples.
Hybridomas expressing the two mAbs QC1 {7BYC6) and QC2 (BB7A2) are deposited at

SMZ under accession numbers and | respectively,



this application, which are intended as single illustrations of individual
aspects of the invention. Many nodifications and variations of this

i nvent i orwwoanis23¥ade wi t hout departing fromhs spirit aou/EPC@POe49as Wi | |
be apparent to those skilled in the art. Functionally equival ent nethods
and apparatuses within the scope of thejdg.nvention, in addition to those
enunerated herein, will be apparent to those skilled in the art fromthe
foregoi ng descriptions. Such nodifications and variations are intended to
fall wi thipnshe §&Q¥?ae!{>0f’c;tfn§ @ppaog%ﬁ&h@mg kO dRE e@&Qtﬁe Y f“ fr A ¢ }qﬁu&o be
limted only by the ternms of the appended clains al ong tht ul I scope
of equi vahwrtigationswhite Peptidh o | G BB GANE DeKITHI WASS BRI EF-BESO%&(FFFMH\I’%@QTHE

DRAW NGS .k an a dd seguence .al i nt of hl G.-1 hlG--
wt, hi GF‘SE}@&%W éﬁﬁawig &m‘ S P8 R TPtz b5 Bt oo TG iy
and WGF- bfdeaBimiit ol 8l ik @btigghxl NHEbRLEy, RRFheSmlimithe; P%ﬁlﬁ%@é ddgicpat e

m ssing residues. Pept| des from Ma-t/Ea 3nuf that were selected as
ant i gensSEENGERENS fagiemhi Eaus time%@tWﬂiﬂﬁ@gwidh@m@d@d fogeghize Ml G R i s

a set of ng:Ah W+ Vit ecifi

nonocl on531‘{‘Cmgkn‘r§§'i§lg’§§ ?\gl% glge?aﬁfédﬁ"xh %1 mﬂ‘)c{ Eg{éﬂ& i nHﬁE Doty ds‘ i C%‘(fcf gou‘fnt%‘ure
super nat BiS | wRhidilaely eel@inb ko diyhehdarahic kengm. QO (A) and QC2 (B) and
diluted into microtiter wdls coated with hIGF-1. hlGF-1/Ea wt, hl GF-1/Ea
3mut, WGF-2, m GF- teresraiRsRiss Pl airabomnﬁmanmd:}odyhmsxdekeqtaze;drdnyﬂmne
radi sh per oxi dase conj ;Jf%at ed polyclonal goat antinouse 1gG antibodies. FlG
3 is a set of chart's shotiiig*Re activity of the hIGF-1/E 3nut-reactive
nouse nonocl onal apti.hadies »gggerfa{ ed, from ggtl de B i mmuni zati on.

Monocl onal anti body was pr ‘oduced and pur| Fied from hybri doma done BPI (A,
ng/m) and BP2 (B, nmg/m ) and diluted 1:10-1:100.000 into mcrother wells
coaled with Ma-1, hiG--I/E w, hlG-I/E 3nmut, WG-2, m G- 1 or mIG-- 2.

Pl at e- bobytridmbahedye m«'s?wétxﬁﬁt €o zbymbhinaztriﬁdiFsH}Ephnw{tdas&&iﬁwbkmg&ﬂe@)

ol ycl onal use 0
poly rﬁ,w*%%mamah% $or m":rra we ¢ ones (dil) recombinant mIGF-1 (for negative clones); and

{4} recombinant mIGE-2 protein (for negative clones).

Mouse immune responses to Peptide B were strong. The antiserum titers after 4
immnizations with Peptide B-KLH conjugate from § mice ranged from 131,000 to
>1:32,000. About 1,000 hybridomas were generated from mouse €5, the best responder, and
21 of them were found to be strongly reactive with hiGF-1, KIGF-1/E wt, and hIGF-/E 3mut
and weakly reactive with hIGF-2, mIGF-1 and mIGF-. All 13 hybridomas were subject to
subcloning. Two final subclones, BP1 (2F11D8) and BP2 (3C5D10), each derived from an
independent hybridoma, were selected and confirmed to produce monoclonal antibody that

bind 1o hIGF-1, hGF-1/E wt and hIGF-V/E 3mut (FIG. 3, TABLE 1).

The two mAbs, BP1 (2F11D8) and BP2 (3C5D10), recognize both hIGF-1 and hIGF-U/E
Jmut and cross-react with hIGF-2 and miGF-1 and miGF-2. Nevertheless, these mAbs might

be useful for IGF-1 studies.



FIG 4 is a set of charts showing the activity of the bl G- I|/E 3nut-spechlc
nouse nonocl onal anti bodi es generated from Peptide C inmunization. Cell

cul ture swpepmasasits were coll ected from hybri doma cl on@CQEP2¢ANE495 ( B)
and Q¥ (C) and diluted into mcrotiter wdls coaled with hIG--1, Wa-I/E
w, hlG~-I1/E 3nut, MEF-2, ml G--1 or nG;42. Pl ate-bound anti body was
detected by hone radi sh peroxi dase-conj ugated pol ycl onal goat anti-nouse

| gG antibodies. FiG 5 is a set of charts showi ng the sandw ch ELI SA

anal ysi s f»5mposhional, ?&}khz@cld' eﬁsm&eﬁ‘l%ﬁ 1&\‘:\%(? %0 % gc%cl’ tan%

Di fferent concentrati ons of Ea 3rrut at e
hJG-- 1/ Ea“@mmf;mfandwvm&mlqheﬁt ﬁd’é@(%‘ﬁﬁﬁs&ﬂﬁe@ &0 74rio€ hdGF {Iéir plmm elshzs aathed

det octeq b § T etadion ey NS REEE AR thioerBiEe HETLE fou

anti - hl Gead @R&l&oﬁn\b{mmEE%LI?\“%MQ@@';}%?D&E?H{@ edlat fuigent! Heed ITWB.ms tht e

nonocl onal anti bodi es were generated by nouse iinmm zatl ons whh Peptid
GPTLCGAEM iR Tegion btwparmpiure BKil-] apGEQ mband: pdptidsee TABLE 1). The

epi tope recogni zed by @ and QC2 differs fromw ld type hIG-1 and m G~-1
sequence GPETLCOAEI‘_’W“ ESEQNTD NO. 235 n  Gnbyptor€Fany 8: &dd. This peptide was
sel ected for animal, i, gm,_LgLJRatl ons, even though protein structure analysis
with Biobench and Abie Pro 3.0 suggested that it has | ow surface probbbi Uy
awm |ow antigenic Ipﬂd@m.nd:d;tbrl domassrwereeses e@ened with (1) reconbi nant
hJG--1/E 3mut (for positive clones); (2) reconbinant hIG--I1/E wt protein
(for negati ve cl ones); (3) recombi nant bJG--2 (for negative clones), and
(4) reco nt m G- 2 h} ii{e) negative clones). The antiserumtiters
after 3 f “?‘éft MG s SSR 50 eRpRira bl al /s #‘PB‘M@ RPEEYVE sleged: fHom
1:500 to f 0
hybr i don;a%mﬂv?girggg%iégfza?@t Gé ()‘&ggrgggg?ggﬁéﬂwbhggg%!gr:fegég‘ﬁg@ﬁ nﬁq@\%{"ﬁ?{gg ’hem
wer e foutfd reoobbingitr oGyl (ieactgwlecvnlmmmﬁar{i)limammbmhut wilkOF-20pro@sih Y for

weakl y rg&%m ?10‘!%15}“ hiG=-1/E wt,

The antiserum titers after 4 immunizations with Peptide A-KLH 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 veactive with hIGP-1/E 3mut but not with
WIGEF-1 in standard ELISA. Of the 188 hybridomas, 20 were subject 1o subcloning. Three
final subclones, QQ2 (2C10B7), QQ5 (6H6G11) and QQ6 {7BIHI2). each devived from an
independent hybridoma, were selected and confirmed to produce monoclonal antibody that
recognize hiGF-1/E 3mut but not hIGF-1 (FIG. 4, TABLE 1). However, these mAbs cross-

react with hiGF-1/E wt.

The epitope recogmized by QQ2, QO3 and Q6 is PAKSAVRAQR (aa 65-74). (SEQ 1D NO:
6). These three mAbs, QQ2 (2C10B7), QOS5 (6HO6G11) and QQ6 (7TB1H12), recognize hIGE-
VE 3mul, cross-react with hIGF-1/E wi, but do not bind WGF-1. Each of these mAbs could
be used as an inmunosorbent agent (capture antibody) in sandwich ELISA to quantify various
modified recombinant human IGF-1/E peptides.  Hybridomas expressing the three mAbs,
QQ2 2CIORT), QOS5 (6HO6G 1) and QQ6 (7TBIHI2) are deposited at DSMYZ under accession

nwnbers , and |, respectively,



MEF-1, hl1G-2. mG-1, and M G~-2. Al 4 hlG~-I1/E 3nut-reacve hybri domas
were subject to subcloning, and two final subclones, QJ (7B9C6) and QC2
(8B7A2), wachiodseisged from an i ndependent bybri doma, wereTaEPR@ones4and
confirmed by ELISA to produce nonoctonal antibody that are specific for
hiG--1/E 3mut (FIG 2, TABLE 1). The twpg.mibs, QCI (7B9C6) and QC2 (8B7A2),
are highly specific for hIG-1/E 3nmut and can be used as an i nmunosor bent
agent (capture antibody) in a sandwich EUSA Io quantify the nodified
reconbi nant human 1GF- 1/ E pepti des mv;@}r_g—gcl inical and clinical sanples.
Hybri domas expressing the two rrAb§ B6) and QC2 (8B7A2) are
deposited at DSMZ under accessi on—H respectively. Antl bodi es

rai sed to Petlde T Jona nti by e ger etate se

i muni zat % vvlt fo |ggl§—0®k’§i\¢ &%@Yd’ﬁg&—(a 33 1 J |
3init ) (SEQ ID NO 3) (tee HABLE Mhl s Ipepti de was lsel ectéd bé@@é@% it
has hi gh surface probabil |§_‘§&hnd hi gh anti geni c i ndex. However, M3--! and
WGF- 1/ E gpuifgehave igenti cal .sequences in this region. Thus, antibqgies
gener at eg %Eﬂﬁ?st 7tg§@ss)pept| de recogni se all of the follow ng pr ot‘él ns:
hiGF-1, hi ndNGIfl/EBrrut In addition, mGF-1 and hi

exhibit only one & aC| d difference in'this region.” Hybri domas

screened WIt 1) %Co* |nant hJG--|/E 3mut (for positive clones) J( )

r econbi n&fARle or negai'i ve cl ohes); (3) relonbi ndnt m G| (#" tla
negative &qdﬁes) (~ hid>%)4) “reconbi nant m GF-2 protein (for negative clones).
Mbuse i mmudé) respoi¥ds to Péptide B were strongt-The &hti serdm titeid aft er
4 i muni zations WtH)R8pti de B-KLH conjugate from S nice ranged from

1:1, 000 Pepiklck>32, QU About- 1, 000+hybridenmas were generated-fromiguuse #5,
t he best (‘ﬁs’ﬁgndnguﬁm} 2 1 of themwere found to be strongly reactive with
M- 1, WER4/E wt yend MOF=1/E 3tnut and weakly reactive with Migpg;

m G--1 and m GF- 5% (?npﬁ hybri domas were subject to subdoni ng. Two" i nal
subdoneSp BPI IE {3}\%8) and,BP2 (3¢8D10), each derived from an IgG1

(TBIHI2)

Methods of makine the anithodies of the invention

General methods of making amtibodies. Many methods of making polvelonal and monoclonal
antibodies to a defined antigen (such as Peptide A, Peptide B or Peptide C) are known in the
art.  See, Harlow & Lane, Amibodies, 4 Laboratory Manual {Cold Spring Harbor

Publications, New York, 1988) and the other references cited above.

Animal immunizations, hvbridoma sereening, and mAb production. Groups of 5 BALB/c mice
were immunized with each of the selected peptides conjugaled 1o KLH. Hybridomas were
screened by standard ELISA with (1) recombinant hIGF-VE 3mut; (2) recombinant hIGF-1/E
wi; (3} recombinant hIGF-1; (4} recombinant hIGF-2: (5) recombinant miGF-1; and/or (6)
recombinant miGF-2, and hybridomas with desired specificity were selected for three rounds
of suﬁciuning and re-screening.  Monoclonal antibodies were purified from cell culture
supernatants of final selected hybridomas using a Protein A affinity column,

Three antigen peptides (Peptide A, Peptide B and Peptide () were chemically synthesized and
HPLC pwified at GI Biochem (Shanghai) Ltd, Shanghai, China, Peplide purity was

determined by mass spectrometry analysis to be immuno-grade (about 85%). These peptides



i ndependent hybridoma, were selected and confirmed to produce nonocl onal
anti body that bind to M&-I, W&~-I/E w and hlG--1/E 3mm (FKJ. 3, TABLE 1).
The two mwb=010BBR34¢2FI 1 D8) and BP2 (3CSD10), recogni zePootEr208%06494aNnd
M&-1/E 3nmut and cross-react wwth MG-2 and m G- - and m G~ 2.

Nevert hel ess, these mAbs m ght be usefukgfor |1G-1 studies.Antlbodits

rai sed to Peptide C. Three nonocl onal anti bodi es were generated from nouse
i mruni zaiiomw th Peptide C, CPAKSAVRAQR (aa 65-74 of hlG=-1/E 3nut, plus

an Nt amcﬂﬁ{hm@d QA rGRMUGA WL boimERd B « P@c@zﬁé stﬁ% Al BBl li%léﬁﬁtlm?cgﬁ%éﬁge

of hlOF- /[E 3mut was sel ected bECause 0 of f'ee p

ant i geni draonligxree (Cat. Spadg6@Ne j unctional regi on between mat ure hl GF-1 and
die nutant peptide. Hybridomas were screened with (1) reconbinant M3F-1/E
3nut  (f o3Adskctinwe @l ®Aekycks (H) ageevonrbigrdnt MiErde chdsodi@gatibVvigical BNaGs
(3) recombinant hIGF-1/E w (for negative clones); (4) recombinant m G- 1
(for negdtPOce| Baey)ol “afﬁa—cog)“— ﬁ@@ﬁ%ﬁlﬁém %ﬁb@m@nw @nc@ilﬁn of o naeganitvel

.h P
onl voni A BN AERIT UL RIS BbBhaidh ST LB SBE mRshiBe " IRb6S Sebt Fidras
wer e gengh@d@dinf IIW‘(WQ%@MFM& ihli}% ﬂﬁg&heﬁﬁsmﬂgeﬁmx@ﬁﬁmkﬁg'd@&} Lhemyer.e, d)‘

found to be reactive with hl raut “but not MOF-1 1 n stan

EUSA. O apen]@es hyrtﬁtmmdn%s "ﬂ@&mn@t suby%t wiiosiuthel wei wiganyThdjeewt i rﬂeﬂe
subcl one m_an i ndependent hybri doma, were sel ected
and conf ?g}mrr}e%g?{jm mﬂ%m rﬁé‘&lk%}ﬁéﬁ anti body that recognize WOF-1/E 3nut

but not M3--| 4., TAB ver, these mAbs crossreact with

MGF- 1/ E wt Thé)(dé&Gf%%“Ip‘éﬂégﬁ’iﬂzbéﬁuove"@?’%eﬁxwe%iﬁﬂ‘ 6). Thesetheree mAbs, and
| /E 3nmut, cross-react wwmhlG=1/E w, but do not biiK hlOF1. Each of

t hese mAbs cotidy 26: Second antigen injection

Day 52: Thud antigen injection

Pay 63: Test bleed: antisenum titer ELISA
Day 69: Final boost injection

Day 73: Splencctomy

Bevelopment of astigen-specific antibodics after immunizations was examined by FLISA.
Nunc-Inumuno microtiter plates were coated with 1 pg/ml of RIGF-1/E 3mut, RIGF-1/E wt,
RIGE-1, hIGF-2, miGF-1 or mdGF-2 in sodium carbonate-bicarbonate buffer (Pierce, Cat. No.
28382), incobated with sertally diluted pre-immune and antiserum andfor hybridoma
supernatant samples, and antigen-bound mouse &G was detected with herse radish
peroxidase-conjugated polyclonal goat anti-mouse IgG aniibodies (Sigma, Cat. No. AQ168)
followed by color development with BM blue PO-substrale (Roche Diagnostics, Cat. No.
1.484.281). The microtiter plates were read at 450 nm after peroxidase reaction was stopped
with 2.0M H;SOy, and ELISA data was analyzed with the software SofiMax Pro vS.2
{Molecular Devices). Results are shown in FIGs. 2-4.

Hybridomas were generated by fusing splenocytes isolated from immunized mice with the
nonsecreting myeloma Sp2/0-Agl4 cells using standard procedures. FLISA assays were
performed to identify hybridomas specific for the hIGF-1/E 3mut peptides.

Selected hybridomas were adapted into serum-free growth medium (Sigma, Cat. No. 24621C-

300). Monoclonal antibody was purified from hybridoma sapernatant by Protein A affinity



be used as an i munosor bent agent (capture antibody) in sandwi ch EUSA to
quantify various nodified reconbi nant human | G- 1/ E peptides. Hybri domas
expr essi yorhw/askisee mAbs, are nunmbers . and , respecti PETEPSIOsKUT met hods
of making anti bodi es. Many net hods of naking pol ycl onal and nonocl onal
antibodies to a defined antigen (such as,Peptide A Peptide B or Peptide C)
are known in the art. See. Hariow ft Lane. Antibodies. A Laboratory Manual
(Col d Spring Harbor Publications, New York, 1988) and the other references

cited abQ¥RumrARlBind ians. ayhridonm, screeni ngy.tad mAbproducton.
G oups of 'SmBAIfé'J/ggdm g&én% \[,{?;éx?%%ii ‘%ﬁ%ﬁ@z{{gdj 3% E‘%‘h‘sé%\%:ﬁ ic?)l*a ?HB %‘req‘g@bt@‘gﬁl}f}%pti}&es
conj ugat esbtyre HKlipirificly bniilthdim svaseicensardendds Mousundaisey bl wirtkséd Yrom

reconmbi ngnt hl G-1/E 3mut, (2) reconbinant hIG--1/E w: (3) reconbi nant

hl GF- 1: (‘ﬁ‘)“hfﬁ?'é‘gﬁé’ﬁ’ﬁi"‘ﬁéat‘t tﬁf’o&-@):‘{gf(%) reconbi nant m OF-1; and/or (6)

reconbi nant, ml G--2, and. hybridomas with desired sEeci fici té were sel ected
for thred " Wigtharecstc BYIBHoR®RY ventie syhiccd do dure ryndnoh sdichnaing bintinbion ddutiver e

purified frqmeekd; tyneasupernai ants of final selected hybridoms using
a Protei r(il’A af”?ﬁ%%%“t“g%égfid%’ Three antigen peptides (Peptide A Peptide B

d Pepti re.cheliically synthesized : PL ified,at G Biogh
Cnancns SiSfy MPRRuEIR LRl BYRIRRREA, P FhakfB: Eridion Hhy Frabes e

spect r ometerdesaitakiyudboe:.t 0 be i mmuno-grade (about 85 .Te e s
pepti desconurined a C residue and were conjugated to nial am de activated
KLH wi | haki | purchased from Pierce (Cat No. 77605). BALB/c mce at 6-8
weeks of age were used to generate antibodies. To elicit imune ,groups of
5 mce wWeR&I 188 dieath ihygdisudiche Ameios | nj ection of 50 ng of each of the
three antigen pcptide-KLH conjugates in CFA (for first injection) and 25 ng
of each a&nwisgensaw b ERT owdfeddtd X i & dadpl e CHlicoRSdntidn akideo@rinostic

s perfornmed by intraperitoneal

] ot | oft i KB T RS s Ay Chel CAHE TS 1oL SEToh s hOu. csrier e

as fol | owells, tissue) or from individual to whom the IGF-1/E profein has heen admintstered.
Diagnostic assays, such as competitive assays rely on the ability of a labeled analogue (the
“tracer”) to compete with the test sample analyie for a limited number of binding sites on a
common binding partner.  The binding pariner generally is insolubilized before or after the
competition and then the tracer and analyte bound to the binding partner are separated from
the unbound tracer and analyte. This separation is accomplished by decanting (where the
binding pariner was preinsolubilized) or by centrifuging (where the binding partner was
precipitated after the competitive reaction). The amount of test sample analyte is inversely
proportional o the amount of bound tracer as measured by the amount of marker substance.
Dose-response curves with known amounts of analyte are prepared and compared with the
test resulls in order to quantitatively determine the amount of analvie present in the test
sample.  These assays are called Enzyme-Linked InmunoSorbent Assay (ELISA) systems
when enzymes are used as the detectable markers. Such an assay, particularly in the form of
an ELISA test has considerable applications in the clinical environment and in routine blood
screening.  See, Harlow & Lane, Awntibodies, 4 Laboratory Manual {Cold Spring Harbor
Publications, New York, 1988) for a desctiption of immunoeassay formats and conditions.
The immunoassays of the invention are useful in the ficld of predictive medicine in which

diagnostic assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are

used for prognostic (predictive) purposes.



Day O Pro-imuni zation bleed; first antigen injection Day 26: Second
antigen injection Day 52: Third antigen injection Day 63: Test bl eed:

anti ser urwoi2pEv0sE$A Day 69: Final boost injection Day PBI/EBpéeeoesudny
Devel opnent of antigen-specific antibodies after immunizations was exanined
by EUSA. Nunc-liranuno pcrotiter platesyypere coaled with 1 ng/m of M3-1/E
3nmut, hiG1/Ew, M&-I1,hlG-2, mIG-1 or MOF2 in sodium .

car bonat e- bi carbonate buffer (Pierce, Cat. NO. 28382), incubated with

serial 'y gimwl-gdspra- &mnﬁf&ﬂ9«&9&5&9%“??&999( 9: hhy 9 N/ (HP sHperpatant. .
R

sanpl es, and antigen-bound nouse | gO was det ect ‘radi'sh
per oxi das@ribnmmgmda@gap@l pmtménair (@(@ht@aﬁtamms emcga@cam thmmaan&ﬁh@{m& a

Cat. No. A 168). folla devel prent with BM bl ue PO substral ¢
(Roche D&% SsRiaig ““%ﬁ@? REY Py ng%ﬂatﬁﬂe*emm aks%mieme@ ind
at 450 r u:na;aﬁmhc ResORdiHaseQnear 50;5}}(!"‘? us.st @99&%«%& e .diéltt]% AROG R SA

data was anal yzed with the software Pro vS. 2 (Mol V|ces
Resul ts &HeldHewamih hiGTd Folmut slgly @@FﬁaS?dvbéi &- igEmémat dakt byt ifl(hﬁl»hgpﬂﬁu

spl enocyt J e m Ihe : ecrycu

2021 0- gl Tsere s inglrr b ANE' 685, Dhif ¥ W SR MERIVE Gerba e 6 < 0
i denti fyuhtyd&mrdmmmss:pﬂﬁgﬁ b1 O (FRE. 5}! G- 1/E 3mut peptides. Sel ecicd

hybri domas were adapted into serumfree growmh nmedium (Sigma. Cat NO. 2462

| G 500) FoMIIaSKoRa1y At hBOd¥anasy P b@t‘%ﬁcﬂoﬁlﬁtﬁyE’efri{iﬂgr@ihﬁé@e&ﬂ %&ﬂt‘ugiy

Protein A aff| nitycol um according to standard proce and exchange
i nt o PBS Yy Wi seeamaatt samflee Viag ovyperedf with thicf meaix &t vidodioé sinvilesty treated

determn Sg i.soryping. Ki t chased from Sout her B| ot ech
(CaL N . %%é\é{hhgg)&%nt‘ggeges e %}lﬁg‘ﬁég‘ {r e AU BPEETIR Tt RYSEIOMBUNds
of subcl emergdy shingie isl’lgmﬁitirltztlﬂ lt@"ﬂae reactive with the coated antigen when its O value

was at least 2 folds higher than that of the negative control.

An Misolated” or "purified" polypeptide or biologically-active portion thereof is substantially
free of cellwlar material or other contaminating polypeptides from the cell or tissue source
from which the antibody of the invention is derived, or substantially free from chemical
precursors or other chemicals when chemically synthesized. For example, an isolated IGF-
/£ would be free of materials that would interfere with diagnostic or therapeutic uses of the
agent. Such interfering materials may include enzymes, hormones and other proteinageous

and nonproteinaceous solutes.

Lyvaluation of antibody selectivity

The selectivity of the antibody for modified IGP-1/E compared to the wt human IGF was
confirmed by administering modified IGF-1/E No.1 or No.2 into animals, and then recovering
the modified IGF-1/E using an antibody according to the invention. If more than the original
amount of modified IGF-1/E administered to the animal is recovered, then this indicates

unspecific binding (Ze. binding to wt IGF).

Serum samples from 7 monkeys and 7 dogs were spiked with 80ng/m! mutant IGF No.1, or
with 200ng/m! mutant IGF No.2 and serum from 6 rats was spiked with 30ng/m! mutant [GF
No.1. The concentration of mutant IGF was anafysed using antibody QQ2 for mutant IGF

No.1 or Q035 for mutant IGF No.2.



(and re-screening by ELISA). Results for antibodi es generated by

i muni zation with Peptide A Peptide B and Peptide C are descri bed above.
Met hods oWousiong2ishe anti bodi e sf the I nvention | munoa®SIEPL@IDEL9ET

nodi fied | G--1/E i na sanple. The invention provides diagnostic assays for
determining a nodified 1 G--1/E protein hfl a biological sanple (e.g. blood,
serum cells, tissue) or fromi ndivi dual"to whomthe | GF-1/E protein has
been adni ni stered. Di agnosti c assays, such as corrpetltlve assays rely on
the abili e C th.the

sanpl o arﬁj)g b8 .gxrt bg@@% %gu g%@#] eca(xjie}!zﬁ ut i a%ﬁ’g Carke gyg\ Oﬁé’rg»%@ 1 Wt f,dm%
part ner. uTﬂleliEiMdmngmpam(oérm gmie)r @l d ymmmm&ﬁhudm 2. b;zgq:l i had dxﬁe(w@dfm@ﬂ}t érhat he

conpetition and then the tracer oynd to_the bindin art ner
are separe ép BAVFHY 6%‘&“%5}’65%58&9&*@ %& @Hﬂ“% Pifereandrifiag tigesa 9’8 lj wash
acconpl i shger. e %ﬁ@ﬂﬂﬁ}&q(\&v«&‘?@ﬁﬁx&@@ 181\t A PREFDEha 1B, IRI &l ﬂﬁ%d ‘ﬂ.b{xexlh d)
or by centriraging Wnere bi ndi ng partner was precipitat

conpet i t addeds algpg ivo \)lﬂﬂﬁhET mhst {Loniumh‘smmsmb] E(}{}ihngzluylt evebesaddny ér gelpiate.
proporti I f, .bo tracer ,as neasur,. ne anmount of

mar ker 83‘%19 )é}tlifé;é“"r E?g “l"éi’ﬁ%ﬂ%‘ér %\?P%"Q TQUTH MU hf%‘xg’ﬁ* anal yte are
prepared ared with the te results in order to quantitatively

det er m né&?ﬁ “i mlu‘f“’@fcda‘ﬁlé‘l”@‘{”éarbf(égén‘ﬁa‘i Hep eded &ongarshian 7PAgEY ingsiiys
are cal |l g g@%ﬂ@%d—ﬂulﬂﬂé@@&dﬂﬂdﬂ%ﬁ e nit fuﬁﬁé}a%t& BERSALIE YRIGT ﬂ‘[@?ﬂn&nﬁ&@s
are used as die detectable nmarkers. Such an assay, particu Inthe form
of an ELHSAwashed hastimonsad @emafbﬂdell‘iappl ications in the clinical environnent
and in routine blood screening. See, Hariow Lane, Antibodies, A Laboratory
Manual ((E@(BLd fgpmiepgi\ftﬁm HIRY Elmbh@m@(l(ﬁfmg:,m Newits Valikd ad@8%) plaak iaculasdr fopta on
of i mui nog gf armat s ﬁg M i _on The inmmunoassays of the invention
are usef tf Fh HEBFEE Y f“lﬁ’f E B REEESCYHE thep \Wheﬁ 1%‘!‘"6(@3@5&%& deserslydy s |

prognost yexwassays, phapnacogenonics, and nonitoring clinical trials are

100t TMB substrate was then added to cach well and incubated for 10 minutes. 1004l stop

solution was then added and the optical density read at 430nm within 30 minutes.

The controls were used to plot a calibration curve (not shown).

Results for antibody QQ2

v S Syt i

ll:ifrﬁggj: e ?géii?matian ((:}obr;st:;?rgtian % Theoreticat
{ng/mb} {ng/mi)

3 80.0 85,38 108.74

2 80.0 78.42 88.02

3 B0.0 81.38 101.73

4 80.0 76.68 85.82

5 80.0 84.47 105.58

+) 80.0 7364 92.05

7 | 80.0 86.99 108.74

Paot 80.0 £50.88 101.08




used for prognostic (predictive) purposes. Sandwi ch ELI SA assays using

nonocl onal

anti bodi es of the invention.

Each of the three mAbs generated

agai nst pepooese344QR, QB, and QB, was used as capt uPeTareIdOMHP4aNd a

commercially available | G-1

mAb was used as detection reagent were al so

performed to exam ne the specificity of »Q2, QS and Q. As shown in FIQO

S. all three mAba bind W&--1/Ea 3mut, hl G--1/Ec 3nut and gl ycosyl at ed
hl G--1/ Ea 3nu but not hl GF-1 peptide. There was no binding of either Q2,
Qs, or 10 hI G- evén when jthe hI"Ge="I concentration was as high as 10
nM (FI O gg sek@r  ELI % anal ysi s, e mean OD yval ue obtaijned fromserially
diluted am,ﬁhg!er um an Tgtpaltgprra §Q t,@&%ant sanphlesiwas jconpared with the
mean OD /al ue of Si rr Ly treat rel mmune iscrum and dell growth nedi um
respect i yety—An—ant mmer«—h)g?%ﬁé, re--superinat.ant..sanple i s considered 10
be react|Ve with the t"’é’é*ated antif#8A when its [OD39¢@l ue was at | east 2 (bids
hi gher théan that of 8¢ negative seehtrol. An ["iszed ated" jor "purified"
pol ypept | sle or biol ogicwal | y-actijwerportion thepeef is sybstantially tree of
cel lularjaterial or| g@her contaginating pol ypgp tlé des friomthe cell or
ti ssue spurce from h the ant'g dy of the jinvention ijs derived, or
substantjally fiee firoin chem calj ™p %cursors drt'ofther chenicals when
chem cal € synt hesi z2&4?° For exanPP-& an isol 4t'@#81 GFI VE {woul d be free of
mat eri al 57 t hat woul d &4t erfere M8 di agnostiictiarat herapeutic uses of the
agent. Sutdel i nterferiisag materi al st.amy i ncludg epzynes, hornones and ot her
pr ot ei naceous and nonprot el naceous sol utes. 'Evaltat inw of anti body
selectivity The seldctivity o6f the antibody Tjornodified K3F-1/E conpared
to the wphunan | OF onfirmgb,pey dm ni stieri ng nodi fied JG-1/E MO 1 or
No. 2 i ntjoyaBenal s, EV%" ' ecogtg]un § he mydi fheedickiOF{1 / E using an
ant i body} accordi ng t wﬁgmr]g I nventi g nor e {than the ofigi nal anount of
nodi f i ed—-G=tfE-adrm-Stered-t-p ("*Q"U ani-mel--Hs-—recovered, then this
i ndi cat els' 30.0 3088 102:93
2 30.0 29.79 99.29
3 30.0 32.30 107.68
4 300 33.00 109.99
5 30.0 33.29 110.67
8 30.0 37.38 124.59
Poal 30.0 20.71 98,04
Results for antibody QQ5
Morkey serum Spiked Ohserved o s )
number concentration conganiration % Theoretical
{ng/ml) {rigiml.)
1 200.0 202.74 101.37
2 200.0 201.96 100.98
3 200.0 197.64 95.82
{4 200.0 | 205.72 102,86
& 200.0 188.96 94.48
6 200.0 211.03 105.52
7 200.0 200.28 104,66
Poof 200.0 209.55 104.78




unspeci ¢ binding {Le. binding to w 1G). Serum sanples from 7 nonkeys and
7 dogs were spiked with 80ng/m rmutant 1G-F Mb.1l, or with 200ng/ m nut ant

| G- No. 2 wiodoparsesmfrom 6 rats was spi ked with 30ng/ ml  mOTAPROWCHND. | . The
concentration of nmutant | G- was anal ysed using antibody Q2 for nmutant |G-
NO.l1 or Qb for nutant | GF No.2. For bothganti bodies, the assay was carried
out in the sane way. 96 well plates were coated with 100m antibody (QX or
Q®) at a concentration of 2.5mg/ M and left overnight. The wells were

t hen washed TwCeé Wll[h 300t Mogkimy buffer—and—tour-times with 300m wash
buf fer. TEoe Serum Sa."@kk@ were dihited 1: 10O wth assay buffer and 100m of
ebch sanplg,ere addie‘gfﬁcag%a%}g W t{?ﬁigxfrg@n of ciontinmtescal

(concent fat i onof 10- 3000n ) vere a ed to the plate. {The plates were
then i nclbated—for—dh8UE. atrogdi? s turle wi-t-h.shaki ng. 100m of a
brtinyl at éd anti - hungf?®PGF- 1 wag 2#hen added (cBAéentratijon 75ng/m in assay
buffer) aAd the pl atie®fere i ncukrat®wd for a furisher hourj at RT with

shaki ng. | ¥he pl ates wmpe t hen washegs four tinmegsas descrii bed above. 100m

of rtrcptavidin-HRP [cgpgpugat e (JQQﬁg/M) was ded and tihe plates incubated
for a fufgher 30 mn at RT Ji.th shaking. {The pl ates jwere then washed
four tinesS as descri be “above. 160’ TMB subsi 3Pt was tlhen added to each

wel | and| Pncubat ed 20 mi nut é251-1500m st op| 886Ut on Was then added and
the optical density 88 at 450nmi4st Jun 30 nniotes. The jcontrols were used
to plot apealibrati oresgarve (not ashewn) . 238pe]cﬁis_'5@lt y/ selictivity is the
ability of an analytical nethod to neasure and différéntiate the analyte in
the p re s en of other simlar and/or unrelated con s it uent in the

sanpl es. Specifigty/spleasivityat de dylitevy] amatriahgictheetiod ve ampswbtail nedkkEnione the
measuring.an.anmosnt  of the.anal yte added to and recovered. fromthe _ .

bi ol ogi cg' ‘Qg%fk ?q)t %?'I%gbéﬁe“te 3%8&5( éﬂ%léa‘c‘iuﬁf‘ rﬁ“Hg]f’gﬂd ‘S‘Iﬁé%?ef“’cl“t Q‘Fsﬁgﬂ-&*\/igi ¥is
that acceaptaiiaed B ovignytingshobtainedobehedtirdne asdhs 8% & ahbeu Bt ht Gaslyte

eval uat ed. Acceptabl e recovery was defined for our method as 75-125% "Since
all o f ffded to and recovered trom the biological matrix.Target acceptance criteria for

specificity/selectivity is that acceptable recovery is obtained for at least 80% of the matrices
evahuated. Acceptable recovery was defined for our method as 75-125%. Since all of the
investigated individual matrices were within the acceptance criteria we consider this method

to be specific and selective.



i nvestigated individual matrices were within the acceptance criteria we
consider this nethod to be specific and selective. CLAIMS 1. An anti body

t hat bi ndwoi2zomnsesipeci fically to peptide GPTLCGLELV ( SERCTBPRDIN6J94DuUt does
not bind iinmumwecifically to peptide GPETLCGAELV (SBQ IO NGO 2). 2. An
anti body that binds immunospecifically e a pol ypeptide conprising peptide
OPTLCGAELV (SEQ ID NGO 1) but does not bund hnmunospccifically to a

pol ypeptide conprising the peptide GPETLCGAELYV (SEQ ID NG 2). 3. An
antibody that binds immunospccifical lyy kpspepti de PAKSAVRLQR (SEQ I D NG 6)
but does not bind imunaspccifically to peptlde PTKAARSI RAQR (SEQ I D NG 7).
4. An antibody that binds i mmunospecifically to a pol ypeptide conprising
pepti de PAKSAVRAQR (SEQ I D NO 6) but does not bind i munospecifically to a
pol ypept itde cemprigbalg the Hrept 1miﬁmR§Ek§MBSﬁiRA@?p SRR GPT N@(?&I Lﬁ (%@ 13
antlbody\?fgord % to.any one of clains wherein said “éb

sel ect ed Y OMTTHETHRG ’@ﬁEP‘&SF‘ﬁdf‘%h@PLW&?&I&E@&’%It“/h@”’ﬁg/HP Ah )

QC2 (expressed by the hybridoma). QX (expressed by the hybridoma ). QQS
(expressed by the hybridoma ) and Q% (expressed by the hybridoma ). 6. A
hybri doma: selé@tedﬂﬁﬂ@nﬁmhemghoumnumnsnsﬁmﬂg af a. pﬂhbmmMgmeQMuaﬁﬁrmpndc

deposi t ed..3 , S pe c r|S| e sequence
CPTLCGAE%\/ f‘égél}gb\“ m%ﬁ%? H b %ﬁﬁésg\mﬁ ’(‘@E@‘g B ”S’ypﬂér f&kéﬂmeﬁw(f@rfb ID
NOL6). Bcoipitsisl Bicepedt RERHLAD ALY FLONONOAGCOrding to claim S or a

pol ypeptide according to claim7. 9. A vector conprising a nucleeic acid

according to claim@8.10. A host cell conprisi ng a vector according to claim

9. 1l . An '”H Xﬁﬂmﬁ{]zty\q{e blmi lgei‘]munmpet%mﬁ i pcA%at, %’4{&A§@=@;(§}Qr{‘§tb{) 1D

det ecti on’ of
NO:6} but does not bind immunospecifically to peptide PTKAARSIRAGR (SEQ 1D NO:7).

4. An antibody that binds immunospeelfically to a polypeptide comprising peptide
FAKSAVRAQR (SEQ 112 NG:6) but does not bind immunospecifically to a polypeptide
comprising the peplide PTKAARSIRAQR (SEQ ID NO:7).

5. An antibody according to any one of claims 1-4, wherein said antibody is selected
from the group consisting of QC1 (expressed by the hybridoma ), QC2 (expressed by the
hybridoma ). QQ2 (expressed by the hybridoma ), QQS (expressed by the hybridoma ) and
QQ06 {expressed by the hybridoma ).

6. A hybridoma selected from the group consisting of , all of which are deposited at
DSMYZ.,
7. An isolated polypeptide comprising the sequence GPTLUGAEGLY (SEQ 1D NO:1),

CPAKSAVRAQR (SEQ ID NO:5) or PAKSAVRAQR (SEQ 1D NO:6).

8. A mucleic acid encoding an antibody according to claim 35 or a polypeptide according

to clatm 7.

3, A vector comprising a nucleie actd according to claim 8.



nodified insulin-like growth factor 1/B (1G-1), conprising an anti body
according to any one of clains 1-5. 12. An inproved affinity

chr omat ogwaphiowsetthod for the purification of a nodifi @dTiErsenviosuol? ke
grow h factor 1/E (IG--1) froma solution, wherein the inprovenent
conprises purification by an antibody aggording to any one of clains 1-5.
13. A nethod of determning the level of nodified IG--I1 / E proteinin a
patient, conprising the step of detecting the nodified 1G-~ 1/E in a bl ood

sanpl e ohpai nednhd BN SuRatdiSNk n yy according to any one of
clainms j -S. 14. A rret}oﬁ l& rrﬁi&ﬁl&a‘%ﬁ?iﬁgﬁ%%cg%gl)ml dose of nodified IG--1

/Ein a patient in need thereof conprising: (i) detectlng nodi fied | G-
dm nistered a npdifjed

1/ E | t who_h bee
T e 1TSr R B %@?ﬁ%@a@%@ PREOBS SR GNE B LI Tesdereign(afia
wher e t henddeNel in®flinmmIEl §roeh kon ]l/*tE{}UT Ih@mﬁﬁﬁé:ﬁgﬁm 5“193%91& @Lq}?f!iﬁ 'tt§ %vl}\?gg,w a

pre- determ ned | evel, adm nistering a further dose of sai m)dl

/Rto sai & ﬁl&tﬁ“eh‘f‘ 5S. A nethod of treating a patient who is sufferlng from
a nuscl e disorder conprising: (t) determ ning the serum concentration of
nodified G- 1/E in a blood sanple obtained froma patient who has

previ ousliy. beam aﬁmontcstaéﬂifﬁ@ ahrlﬂiﬂﬁkhfgh(ﬁﬁnd Weilod For W8l RGIHTRALAD RO ditied
one_ of clains and (ii) adm nistering nore nodified

di
Re2eky E%PBP’P%& © BER Y énipeto ’{hq@f«éemw@awéﬁwat\ﬁ herein thehingrovanEa cBrmptisis
bel ow a B{Igﬁ&@hﬁﬁ—,mdﬂ%qn&%‘l medkiﬁvtﬁ any %ﬁ‘lﬁﬁgl g%%s}ay according to claim 11 or

a nethod according to any “one o wherein said nodified | G-
1/B is one described in WO2007/ 146689. 17 A nmet hod seconding to any O K of
i.s selected fromthat described in

cl ai ns 1,-,16 ere hl G- 1/
exanpl e 17of %@w 26‘3@( ‘F%‘F‘ér\%@d %* &8 wudfipd -5 Bertenningd pagaii i ed
| GF- 1/ E Moamprifigs qmtep Qo ameangwmﬁfédu@z«ewm'fbf}»%doﬁn%a\@?@&mé%%? a

patient using an antibody according to anv one of elaims 1-5.

4. A method of maintaining an optimal dose of modified IGF-1/E in a patient in neegd
thereof, comprising:
(1} detecting modified IGF-1/E in a blood sample from a patient who has been

administered a modified IGF-1/E, using an antibody according to any one of claims 1-5; and

(i1} where the level of modified IGF-1/E in the patient blood sample is below a

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

15, Amethod of ireating a patient who is suffering from a muscle disorder comprising:
(1) determining the serum concentration of modified IGF-1/E in a blood sample obtained from
a patient who has previously been administered a modified IGF-1/E, using an antibody

according 1o any one of claims 1-5; and

(ii) administering more moditied IGF-1/E to the patient if the serum concentration of hiGF-

1/Ea 3mut is below a pre-deiermined optimum level.

16. An assay according to clait 11 or a method according to any one of claims 12-15 wherein

satd modified IGF-1/E Is one described in WO2007/146689,



(referred to as SEQ IDNG 53 therein and nodified IGF-1/E No.2 herein).

WO 2010/052344 PCT/EP2009/064947

27~

17. A method according to any one of claims 13-16 wherein said hIGF-1/Ea 3mut is selected
from that deseribed in example | of WO2007/146689 (referred to as SEQ 1D NO:8 therein
and modified IGF-}/E No.1 herein), or that described in example 45 of WO2007/146689

{referred to as SEQ 1D NO:53 therein and modified IGF-1/E No.2 herein),



