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Method for the assessment of the inhibitory activity of antibodies against
insulin- like growth factor | receptor The present invention relates to
methods for the assessment of the inhibitory activity of antibodies against

WingtimikEgrowth factor | receptor (IGF-1R), methods for prédittingatenoiss7

pharmacokinetic and pharmacodynaimic properties of such antibodies and
methods for the prediction of a clinical outcome of a treatment 5course in

a patient wherein such an antibody is administered. Insulin-like growth

factor 1 receptor (IGF-1R, EC 2.7.112, CD 221 antigen) belongs to the
family of transmembrane protein tyrosine kinases (LeRoith, D., etal.,
ERGOERA. (R FEsereasy 1 f St sh P RAAEOr B 2Btihpdiceneast. inelin-
Sci. 57 (2000) 1050-1093)lil@ ExéRibifadstGFedepith high affinity and

initiates the 10 physiological response to this ligand in vivo. IGE-1R also
biniels feddEht- 25 haweve Faldths stig htly lowe rtaffidity .adedsstiRrovef ekprassienory
prematesdhe nagriasticiansionmationer celisandihere exisiz gyidgnse: r),
that IGE-1R is inyolved in malignant transformation of celils and. is ,
M e e e R e S
tratdrreritborieraet pedapds far the gredictips ol cvatal sfetSenesi (2080 nent
1650-k093) pinsulindikesgrowthdaetaiulck Hisianisgortant mitogen for
vascular smooth muscle cells (VSMC). The IGF | receptor is a
hetenptetrmes campossd fwaerass-linkestextracelluaralphacgbainsiongs
and fo membrane-spanning betaschains hat.contain a tyrosing kinase, )
domain. [t has a high aegree of sequence Similarity to tﬁeQnsu in receptor =~
(IRYIaFE R Bul&iE P0lidhid Sheaf oan g dite iad veeh Mkikda f5ia57
cy&ieine¥idh1Eyidh (CRRRoftne alfha-theinh(Adgmsffinify., stdlipGetes the
My iR 611 56:2000) 4 ORQ-AQ83) i AnHBOdieSs. AYAIRS IR IRI@NIR 2, however
Weﬂhkns ) Qtlm o%vsztageﬂ?gi he ?é%ng IQ¥§ Sf':glc%aésesq fgr t@g Ir(?tgglt'% or lastic
effects’ VI'[‘IYO and in Vivo E‘éemm, ., etal; i CanBerRes: 7 %OBEFP .
1trapsforgrtisaomhni K 2t dhercafidel gk ethol (366200 d6-Boypived in
Soetigngi Kiseets@lrpiatioh Gdncdls1@bd2602hdrtfdte Brumetii} Aargetalfpr the
Biechs 5199@)[1%-%%&.& Mol 8% (8D 2 LB BrORNmS AE St al

al., .J. Biol. Chem. 2 90) 9970-9977; Li,.S.L., et al.,.Cancer.| ol.

s R o0 S R R i s e B R I % oo
REY CHRinRi0ERi1 98 e zsrrods miseltysliK (MSMEM. Thedigt Errsaptor
2i672(BOR2Y 1263 Rk 672D pSdos] Mud\ cretalinded3exBialklihemlpR6 ¢hains and

(1992):4:28Pnrd 2963120 88:Mibin St Rl BIRG: NA ASRL. 19k URMA88:. 1t has
(1 89?1 %17-52 - O'Bfien, R.M,, et al,, EMBQ J. 6 gggs%@oos-%lo; ,
T%ﬂ;rg  BEBISE AT BISERER TBASY (108 TS ERISE (a2 Hye Putative
Bigeneénrpei P35 14086y ts\ies eeslecdzad RCTYRI2008/d01gB™ (CRR) of the
alpha-chain (Adams, T. E., et al., Cell. Mol. Life Sci 57 (2000) 1050-1093).

Antibodies against IGF-1R are well-known in the state of the art and investigated
for therr antitumor effects in vitro and in vivo {Benini, S., et al.,, Clin. Cancer Res. 7
(2001) 1790-1797; Scotlandi, K., et al,, Cancer Gene Ther. 9 (2002} 296-307;
Scotlandi, K., et al,, Int. J. Cancer 101 (2002) 11-16; Brunetti, A., et al., Biochem.
Biophys. Res. Commun. 165 (1989) 212-218; Prigent, $.A,, et al,, ]. Biol. Chem. 265
(1990) 9970-9977; Li, S.L., et al., Cancer Immunol. Immunother. 49 {2000} 243-
252; Pessino, A., et al., Biochem. Biophys. Res, Commun. 162 (1989) 1236-1243;
Surinya, K.H., et al,, J. Biol. Chem. 277 {2002) 16718-16725; Soos, M.A., et al,, |.
Biol. Chem., 267 {1992) 12955-12963; Socs, M.A_, et al., Proc. Natl. Acad. Sci. USA
86 (1989} 5217-5221; O'Brien, RM., et al., EMBO J. 6 {1987} 4003-4010; Taylor, R,
et al., Biochem. J. 242 (1987) 123-129; Soos, M.A., et al,, Biochem. J. 235 (1986)
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2 199-208; Li, S.L., et al., Biochem. Biophys, Res. Commun. 196 (1993)
92-98; Delafontaine, P., et al., J. Mol. Cell. Cardiol. 26 (1994) 1659-1673;
Kull, P.C. Jr., et al., J. Biol. Chem. 258 (1983) 6561-6566; Morgan, D.O.,

wargRothiR.A., Biochemistry 25 (1986) 1364-1371; Forsayetit, JuRzpat/@l1457

Proc. Natl. Acad, Sci, USA 5 84 (1987) 3448-3451; Schaefer, E.M., et al.,
J. Biol. Chem. 265 (1990) 13248-13253; Gustafson, T.A., and Rutter,
W.J., J. Biol. Chem. 265 (1990) 18663-18667; Hoyne, PA., et al., FEBS

(200 5760 Tulloch, PA, et I,J Str t. Biol. 125 (1
e ST <ot CERES B PIARTN,  Re AR, 139 @33% 92-98;
o Pslape et Katehlo, J’TMeft alcllcaatdeRés. (529(1129@@?515@ 5@3141‘-*‘(3 jr., et
Adanis, BicE., @tah, 10Celloddpl.dside-58isd 71(2000), 1050-1093; Regy, R.A.,

%@99?)]512&% zﬂ‘?’&teEtLa‘?Wﬁ%%oMﬂ'—A&Haba USA

ABlg&?ﬁjmlg‘:f %’t’féb

noma es 7 Cancer Immun
3 0085 B e AR ot et G AL Biggp-1325%
deseribenhin ot of firter pblicationk, em Aedda%®. LEteb al§cBrebtyne,
CancestRes FTralment &2 (@@%2)5320601@@;1@@@ Blalley; di., et 8lzuMoBiol. 125

Cﬁ@@?{ 118k kdriz067 1§4§i1 ?och'é?rp ;i Lﬁs’ é@%ﬁt gnoclanalgg7) 276-

st IGF- ca ed R IS wi e Investigation 0

antibody

sty 6? [%FS mediaféd ?86%%58% ARG Ridaiansd Orkeases Suct 2l

aSdhridet. NshsciR:3 W&@@eﬁtﬁﬁbé@ﬁﬁy%ﬁum e BidkIBbmi@BY (1999)

(39833)7%5@&&616@%@1{%&11%@?@ rilpuba,Rundred pullicalions/have 1., et
ng_Ww. | fa tic us

i% E@i O AR e o am

al

HFHE Ao GGG EHEHE  GEefis A Hlin fnofblofrast
antibodyRehitredsrierovid toIPhIBN 10B61 diddingeao IGFE ebebftbhutadther. 1
|G binding193IGF-1R. alR3 stimulates at high concentrations tumor cell
proliferation and IGF-1R phosphorylation (Bergmann, 25 U., et al.,

GaneetiRgs., o (h3R821209Y 39@&@1 it 16t AR c]all@l'p!ﬂﬁ? %13§§ used in

2655-2661 The e.exi r anti 1H7, L., ét
SR RIS, o Bm%ﬁé%'}?o o e
bitieirfgstedb R FRere ﬁé@éﬁtiﬁtﬁéﬁ\aﬁ@ﬁmbﬁﬁmmis&mMl@f tﬁéem 258
stas Df Hig pasebantibodies anditheirpwpestias andChaRdesistichise been

S R g o
n%BHée%?fgﬁ 8RR WAL DAt RA G ih i Sate s tackand

nwngssmbf@dHﬁershempw@ﬁhmmawpdtmmhduc}ﬁusthwmecamﬁstlW 1
cbiﬂaﬁﬁlg%mméwm@pmtm Based pritese drawhRagkRaumahtes at high

d are clearly preferr thera [ ents in the.tre
R ER R A S B e R R R R,

26087&6%3@&%#@2%@@@%&@?%?@%ta?fétef fHe 5H3(1v'ah Bif, fAbam. 268
Ai@Var2aBsVRitRS, Théxe Gust.«Tipin ARPtlartiecolss (2001)i368-374)l., Cancer

Bases . Such iechnalogy (E@Uﬁ?@@nﬁbﬂd@%&gﬁmﬁh@ great Mﬁ{cﬁ‘?ﬁ% o 1GE-
t%gets can be [pt éced limeric,. humAalnlze and h man the

antibodigs Ay agaln are menti n(gned W 8@/8 t%e art of
2%&?9@?@529%@@@@9&?1@%@%@@%@6?0@%‘%3@ @ecz'(’sv@é/bwgi?m T.E, et
al., Cell. Mol. Life Sci. 57 (2000) 1050-1093.

Most of the antibodies described in the state of the art are of mouse origin. Such
antibodies are, as is well known in the state of the art, not useful for the therapy of
human patients without further alterations like chimerization or humanization.
Based on these drawbacks, human antibodies are clearly preferred as therapeutic

agents in the treatment of human patients. Human antibodies are well-known in
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US 2005/0084906,WO 2005/058967,WO 2006/013472,US 2003/0165502,
WO 2005/082415,W0O 2005/016970,WO 03/106621,WO 04/083248, WO
2003/100008, WO 2004/087756, WO 2005/005635 and WO

Wo008/094376. Standard solid-phase immunoassays with moROEIGRzH08/601457

antibodies involve the 10 formationbf a complex between antibody
adsorbed on a solid phase (capture antibody), antigen, and antibody to
another epitope of the antigen conjugated with an enzyme (tracer

antlbod)@ T u}sl asaz‘ggl;/llc §(01[/?nj§d s%ld hage 99%1 b{/(%h' Curr. Opin.

antibdd V-aRtigen- facer Ant he'Teac on Catalyze

sBheimierclthe 4etVity éﬁ%h@éﬁtl@é@ﬁ@cﬁ%maﬁeéﬂ isTepBriighaedies
tagheantigen vhbeprdentgatian irbther idoubation medivimnuTae-sthndahtiman

S&rzeg ichimethog izalso calied daybleantgen bridoingimmunaessassso,

ﬁﬁéﬁﬁtﬁé’ ol B St 15 (00 ACLERL ent & G-/ 0245730,

iRAHOIEOR/ (SRR -of aiiBSaIS<0agaM st in¥(ififiRe/gtédvih factor 19e¥ERforU2,
(BE-1R)/0ethcds forn20 preslictisgythe phavthacoldaetic, and WO 04/083248,

PRAYBAGSIYORBICRIPRILES A3l Chcniipaaies AN meioesn 286,

prediction of a cllnlcal outcome of a treatment course in a patient wherein

skgh alffn%t)%d s administe ?e]%a ﬂs&%r@t@%%%@e?ftﬁf&@e the
are we t

nown in the state o

DOBARIETTSE ArtPRIES @63’55‘ eﬁfé*ﬁfhsﬁe%eaugé@ adhasmsgure
eitltgro 25| BRigR overenphessing celid (873 veks)ohmedsaenendsted with
pe%{fQH’fﬁerth@‘éf cemeiy. (Priem BaRuntdin i Canaaidreslid IpfRe02)pture
20632073, There 5 a nead for measuring and éQt%?'todrt%t%e sapdwich, the
armaé’o IC an pharmacgdynamlc outcome o a treatment O?

p%&té'ﬁtYwRﬁ éh%ﬁftﬁ@&?ta@%%%fﬁ mzygt&ﬁ%@wﬁtﬁ@%d%o%mgm
cambs petfemedte. gnbybmeasuridguhe T30 Gkl explessiombéevedsif also

@H&B@Bdﬁle Anfdith BAN:R2: (20068),2027206).06 e dGE 1A tracer antibodies
tleg.l éB tlon statu %sﬁpg‘n JW Am. J Physiol. Endocrinol. Metab.

LYY RGP Blopsies. It is also suggested to

pice momne e o S5 )
|GRibRiresafsdsn thrldolihe greagbldioniof IGRIR0AREMEN perbiedsafor
bined mepomucleateells dsipenitared byflow@aeretly. properties of such
antibodies and methods for the prediction of a clinical outcome of a treatment
course in a patient wherein such an antibody is administered. Assays for the
determination of IGF-1R are well known in the state of the art (e.g. WO 02/053596,
WO 2004/087756 and WO 2005/005635) however there are used as samples either
IGE-1R overexpressing cells (3T3 cells) or measurement is performed by flow
cytometry (Cohen, B.D., Clin. Cancer Res. 11 (2003) 2063-2073).

There is a need for measuring and monitoring the pharmacokinetic and
pharmacodynamic outcome of a treatment of a patient with an antibody against
IGF-1R. Such measuring and monitoring can be performed e.g. by measuring the
IGF-1R expression levels ( Kornprat, P., J. Clin. Path. 39 (2006) 202-206) or the
IGE-1R phosphorylation status (Chen, J.W., Am. J. Physiol. Endocrinol. Metab. 284
(2003) e1149-e1155) in tumor biopsies. It is also suggested to measure IGF-IR
depletion in patients (Cohen, B.D., Clin. Cancer Res. 11 (2005) 2063-2073). Ex vivo
treatment of blood with an antibody against JGF-1R resulted in the down-



Summary The disclosure comprises, in one aspect, a method for the
determination of IGF-1R in a sample by a solid-phase immunoassay
~ characterized in that said sample is a preparation of lysed mammal
peripheral blood lymphocytes (PBLS). Such a sample is further denoted as
"lysed PBL sample" or "lysed PLs-. The mammal is preferably a human
being or an ape. It was surprisingly found, that though the range of
regt!@t’:{)l]r Rr RIS RSIANAR, nB%cﬁ zbmaewm 2RO AN RS TQEGHIER KA Row
Clin. Cancer Res. 11 (2005) 2063-2073) it is possible to determine
eyt (Tﬁ'—t %R on lysed PBLs by a solid-phase immunoassay according to the
Sudlsclsure The disclosure comprises a method according to the
==={iscrosure, characterized in that the IGF-1R protein level is determined as
asure for the in vivo activit of an an ody against IGE-1R
The TR P St P sind LIRS R DHCELE B F-TR in o
samBeBYointy 19t i dBIBEIRASTEY HERsEaushdhtit tfh“’édl ﬁ‘c\ﬁ“\%@a}étﬂlﬁwtfaﬁon
of lpmatiboalyragamsp @il Rad & mpimnyadsti@8ted ithtsaiduaptibodyrther denoted
as “chaeerizeddn that iy edysed P Bihsanapimafisgic mrapmah the e Ror an
o protein level is determined as a measure for the in vivo activity of said
antlbody The disclosure comprises a method according to the disclosure

T Gt?&t%é '%L&fda pRArmAacedynam Qrehﬁtmtﬁobmgeetpewas is

et LA T e e by Ly ) B e M Rhsigors)
it iprnetibleve |§E‘é}°é“f8}*i*ﬁ|r7@t¥ AfaMekstie TBL8aRy pretfibiforaph e mmunoassay

accaliSolpsureccbmipses a method according to the disclosure for the

predicting a clinical outcome or determining a treatment course in a
ThepdtidnsusheveiprawsantibodylagaingtiGe- 1R iEsatminstdwedeichardcterivédhe
IGHN ROEING HhesstepsrehdeterminingiherdiGhelR pioteiadeouel i anlysedody
acatn B HGATRIANSRI PAHSTL AL A fk{ime, comparing said protein level

with said level determined at a second time. The disclosure comprises a

Thera?sttt d ACEAIS 'H&é%HQ%tQ&%CA‘Bz%H{&ngQ@@;‘e‘tﬁﬁé&gd&”1‘811 Eﬁeee&gé?sﬁ%m of the

, TP V%ISE fore and i@gﬁ? /or after ad |n|sttr t|o,H1 é[ tibod
. Vdch & QO bABEE S BB adtording foTHE' H‘% [o&Fe, Charilietiey ey
chafpciREEeAen thRL TR Aot RV erisieak e ymalg he 14k &Ps&t?é?}te evel is
detcconmprises amethothadeordingtecthatdistleslizelibhdracterized in that the
first and second antibody used in the ELISA are two monoclonal

Theaditidodies bindingetodiffeifent apitopies or thmdnokional antibogycdndion of a
phaRfivelonahastibogdyaganstiek: Redde disclasurecumpisesatcirdiRgin a
matH?n etrgflﬁg!]o%{l? §Q9 Qﬁﬁb%ti? BrstAndi2.3660R%: %@%@&@Q@%ﬁﬁ%’i@ YR said
mafon % MeRutaUirg of ap fmmunological assay,fordhe assesmet o
nmthe mtt/elvo activity Yrd 36 ody againsTIGEIR, SWRgren sald

da al has been treated W|H1 said hlrd an bo |bod?/ aracterized
The fiRAPTHTS (EBATBRY, $4RTHi8 F‘%&?&i &Nt et rrot“éFn paGErie @
clmef@éeﬁtﬁwae AP DREGr ARV S AERity of R%Hélt‘h ‘f‘é’%ﬁﬂb@aya”lfﬁ’@dy
agatigsdOSut® comiprisetcantaldingtuited disvlosuanthehasepf affirtanthiag the

IGFSeRaneantibasingainsd IBE- Rqprdiae smandfasiuingiefanne, comparing said
_pmééﬂm&’vﬂét'%?@m%%@ét R dhsincgdiction. of & pharmacodynamic or

pharmacokinetic property of a third antibody against 1GF-IR in a mammal

The Eﬁ?&%@u\{‘@t@oﬁ?%@@ﬁ@&%ﬁ%déé&l‘réf@&‘i%rtﬁg% %l%trénc%el}@&gr? Blin that the

Gm L, gam 5.t b }Q%r$ AR projein level is determined as a

BRI bF &aid p edict iSciosure comprises accordlng to the
disclosure the use of a first and a second antibody against IGF-1R for the
manufacturing of an immunological assay for predicting a clinical outcome
or determining a treatment course in a mammal wherein a third antibody is
administered to the patient, characterized in comprising the steps of
determining IGF-IR protein level in a lysed PBL sample of said mammal at
a first time and comparing said protein level with said level determined at
a second time. The disclosure comprises according to the disclosure such
use, characterized in that the time for sampling is either before, during

and/or after administration of the third antibody.




The disclosure comprises according to the disclosure such use,
characterized in that the antibodies used in the immunological assay,
preferably ELISA, are two monoclonal antibodies binding to different
epitopes or a monoclonal antibody and a polyclonal antibody against IGF-I
R. 6 The disclosure comprises a mgthod for the determination of IGF-1R
in a lysed PIM sample of a mammal, characterized in that the 1GF-IR

T hemg%@dﬁavgéﬁqaﬁa& PRz deternined HetaialbuRS maaswedor her the

IGF r] INl(lvo n1y \yepf a%%a}%?&%é]ﬁﬂ?é%t IGFI R administered to said
Re"aisdiGéure o prises a method for the assessment of the in

vivo act|V|t or an antibo gainst IGF-1R in a lysed PBL sam le of a
Therﬂﬁﬁ%%&‘ie 8?’8%3‘?%ﬁﬁ]ﬁﬂg%g@ééﬂr?ﬂéﬁt‘é’dt%&tﬁfkc e R:\ali ; ‘é"’r%&?eﬁf&ﬁ‘e
firstith aetoed GRIMRIpretednteel il-Eafd PFsisetsimipetbo inrchisdiag ©
difffesiheinMveagivibhobaaldamiedndhetistlesuraibomprisasal gethod

for the assessment of the in vivo activity of an antibody against ICE-1R in
ThedJBATMRR é@%ﬁ@c@"&@o@@dﬁh@n&'b%d%ﬁﬁﬁ&eﬂ?&qq@ that in-a lysed, PBJend
ugog]paea(%nssaﬁgel%e | mammal the JGER gré?te{” 'eLYr?' S %%Eegs”a“e Fothe
A e A Y eI Vivo activity of Said ant d'y The disdodurdiirner
assesgRptisdsBemBNOW FHprdtlictibri éhladpﬁ%éﬁﬁfe@doawaﬁﬁuéﬁbrri R, wherein said
marpinal hacobkinetieqpropeity of dnhadtibaithpagainsidBE-dRrin@rinaimmabat in a
lvseﬁ?%ﬁdséﬁé'n%lé@@éﬂﬁ?&ﬂ)ﬁa@@@?@“?ﬁ%&&@?ﬁﬁ A lyaed BBl-gample fure
. 12 r‘rflammtal tthe th dsl %Ot? vel is determined as a measure for
or &%Pp.’?éa.%%bﬂ The'd gfb ure er comprises a method of predicting a
clinical outcome or determjning a treatm nt course in a patient wherein an
T hea?ﬁ?ﬁ‘B&V%&QiﬁBf’Fék?fﬁ?’iQ‘%ﬂﬂ aforbt i At T ﬁrﬁtpﬁ%%@ fifgond
antibtelys aghtietefMinidy ICEUR protdiclevet ink dysedRBplsgivplashsaldr the
precﬁatii@nbaﬁ @kfﬂﬁﬁztﬂﬂ@yr%ﬁﬂp&fmﬁﬁ&é(m’ﬂ@ia peyedrwity §aiﬂrley@dzbody against
IGFS ﬁierm'“ a%?rﬁa RESRRAMEd %%r%lﬁ Jd%aiﬂgf]i” IS &INS ﬁ}Qﬂf d]’ysed PBL

urin ter administration ese met s are performe
Sam@iﬁﬁﬁé%ﬁe“iﬁ%ﬁ%aﬂ%&@ﬁé ]ii:@f%?é“pl%‘f@nri“lé‘x‘?é‘?f@a%‘@e?ﬁq‘r’n’é’&%ﬁ”\ﬁtr%r said
preddrederably PBLs are isolated from the sample, preferably from huffy coat-
usually by centrifugation using Ficoll gradient - before the determination
Thentgitioss-are periocmectcAlirsanple:falidlesmethiedssacebedifigitatbiea second

1 | d 1T'i] a ein
L e T et

o LA of {0 1 PUHOTHL b e LUl P Byl @ 0
antibfebhd nveénvetﬁ%én&(yb@lm@%ye&fhaﬁéﬂmtbnm ®nIp0Y BE GhFAPSPSs of
dete@a@iAZIQIV)R protbia tiselosuré/fatiPBicemprises thie userohd first And @me
and %%ﬁ%gl EQS?%O@QQ'%H GRHLRifPrthe d@t@ﬂﬂfﬂ%% DGLLAD time.

|mmunolog|cal assay for the assessment of the in vivo activity of a third

Thea th ao §1!1Q§111:£G§%clcl§r?\£l Qer mh%aég‘;sg] ure %cWaaEsQeSq rtagt%wgeéf\é O{,ﬁggqhe

ant Nt acterize atin a lysed PBL sam
nmf‘saﬁa AL F@iﬁﬁdﬂﬁ%ﬁemﬂ%{f@ .%ftﬂ‘éfférﬁﬁf%ada%wﬁé%%réﬁ&#ﬁq@lrd
antibtwdvo activity of said third antibody. The disclosure further comprises the
use of a first and a second antibody against IGF-IR for the manufacturing
Theofiafidrruneolpgical assalifgnshépidittior: ofiahplar macadyranddrothat the
aﬂtiBQ@@n%Qg'%t%é) %ﬁ%@gﬁ’cﬁ%@é’é?“%&rﬁg@@t@ﬁ é%'%rﬁ%ﬂ&ﬁ!nal
% ted, with said t PQE? antlbod characterized T ﬁ?t in. % gsed I'BL sai’n(g
antigedist Pt E"E‘hﬁ“& besinTedeMLGSEPAIREHLE, Aldadubesiona!
antiBaity peatietiérk-The disclosure further comprises the use of a first and a
second antibody against IGF-IR for the manufacturing of an
immunological assay for predicting a clinical outcome or determining a
treatment course in a mammal wherein a third antibody is administered to
the patient comprising the steps of determining IGF-1R protein level in a
lysed PBL sample of said mammal at a first time and comparing said
protein level with said level determined at a second time. The time for
sampling is either before and during and/or after administration. The
antibodies which can be used in the determination methods of the
disclosure are preferably two monoclonal antibodies binding to different

epitopes or a monoclonal antibody and a polyclonal antibody. The first
antibody ic immaobilized and the caecrond antibhndy iec the detection antihody



Antibodies which can be used for the disclosure bind to ICE-1R human
(EC 2.7.1.112, SwissProt P08069) and preferably to the alpha-chain of the
receptor. Such monoclonal antibodies useful according to the disclosure
are e.g. described in WO 2004/087756 and WO 2005/005635. Such an
antibody is also useful as third (thergpeutic) antibody. 8 Hybridoma cell
lines producing useful monoclonal antibodies were deposited with

U S A s
“’amﬂ% A B OB NI it B CHELs P S PARI RS &
detergDRVIprETabBaFE wm.s@m)@z [BFH Ry HUYMAB TieneidiDgieadet 1GE-
1R 25686 10:04.2003 mammal.

The disclosure comprises a method for the assessment of the in vivo activity of an
antibody against IGF-1R in a lysed PBL sample of a mammal, said mammal has been
treated with said antibody, characterized in that the IGF-1R protein level in said PBLs is

determined as a measure for the in vivo activity of said antibody.

The disclosure comprises a method for the assessment of the in vivo activity of an
antibody against IGF-1R in a mammal treated with said antibody, characterized in that in
a lysed PBL sample of said treated mammal the IGF-1R protein level is determined as a

measure for the in vivo activity of said antibody.

The disclosure further comprises a method of prediction of a pharmacodynamic or
pharmacokinetic property of an antibody against IGF-1R in a mammal treated with said
antibody, characterized in that in a lysed PBL sample of said mammal the IGF-1R

protein level is determined as a measure for said prediction.

The disclosure further comprises a method of predicting a clinical outcome or
determining a treatment course in a patient wherein an antibody against IGF-1R is
administered, characterized in comprising the steps of determining IGF-1R protein level
in a lysed PBL sample of said patient at a first time, comparing said protein level with
said fevel determined at a second time. The time for sampling is either before, during

and/or after administration.

Al} these methods are performed outside the mammal and the 1IGF-1R protein level is

determined in vitro.

Preferably PBLs are isolated from the sample, preferably from buffy coat- usually by
centrifugation using Ficoll gradient - before the determination methods are performed. As
sample for the methods according to the disclosure is preferably used a preparation of 10°
to 10° PBL cells/250 1l The PBLs are lysed and solubilized in {e.g. PBS buffered)
aqueous solution. Lysis is performed e.g. by the use of an alkylaryl polyether alcohol like
octylphenoxypolyethoxyethanot (Triton® X-100) or CHAPS (e.g. 1% (v/v)).



<IGF-1R> HUMAB Clone 23 DSM ACC 2588 10.04.2003 <IGF-1Ft>
HUMAB-Clone 8 DSM ACC 2589 24.04.2003 The antibody which can be
used for the disclosure is further characterized by an affinity to IGF-IR of
104 M (KD) or less, preferably of 1019 M and more preferably of about 10-'
to 10.13 M. The IGF-1R protein levefis determined by an immunological
assay, more preferably by ELISA, whereby one antibody is immobilized.

The“&ﬂ@&%\h%"?@riﬁé?r&ﬂ%{ YsRRLRrmed, viaa piglogical ing: ‘&Qdi}aal%a‘/}é@ﬁ%iﬁ 1R
for &E erab hapten aptihapten (like dl?ﬁOXI geni an&bod y against

oERAHY SF ot R BRAECT) & prerdtrol erABBHEAL Y (g 1 vivo
actigigclosuibitdefiidedntisodyisBiotiRyrdred i ardifnmobilizdthohegn treated with

saicStheptavitipa(osnihelavidinanaleg)imalix: BioUByREON@hple of said mammal
the tﬂéft?ﬁi%glﬁni%%l%g@ 40 ?Eg}ﬂ% Q%H 3 rﬁ?v%?%%%ﬁ? E‘EAQF%md

stil ffinity to IGF-1R of KD) or less, prefera to ]
antigpdSretarably the mammal is a human patient in the need of a tumor
therapy or a non-human mammal treated for in vivo animal trials. Detailed

Thepsedpiptie fustmie nRRES I se i fariipsty sesempiebsanvaliols R
for fatrmas ohanfibodieg indluding ibutimoidgiay lumited thyrwiiale ardibadies,of a

mﬂﬂﬁp&g%ﬂﬁigrﬁ?%ﬁr%@@{h%'%9%$§?e%atﬂi?§qmgdi$§a%@qGF IR in a

eneticall neere tibodi one of the econd
e L S NS ARITIR S L BBLIBr R wirh R Bl cgamote of
Saidem#ﬁmk@?a‘v&ﬁrb‘f'r’i@Béﬁlmwmomma@@dPWW@@%@MW@CUOH

"Antibody fragments" comprise a portion of a full length antibody,
Theydperallyedh [Sastats raistg drebismliia postiendor sheovdrabledggigrintidfebfl R
for M&i(ihaiﬁumlﬁ@é%ﬁ@ﬂ lﬂ:&%ﬁdh@&@éﬁﬁﬁw %F@’M&i@gﬂ&eciﬂﬁ@ﬂti@@tcome or
determahmrp lest}%fa inbto(g&{l% agMnemz Pr{[ nlxrr]r(a:zllygv% & aqgi d(%r%%gr RIS *rtlsimc;tel ed to
the patient comprising the steps of determining IGF-IR protein level in a lysed PBL
sample of said mammal at a first time and comparing said protein level with said level
determined at a second time. The time for sampling is either before and during and/or

after administration.

The antibodies which can be used in the determination methods of the disciosure are
preferably two monoclonal antibodies binding to different epitopes or a monoclonal
antibody and a polyclonal antibody. The first antibody is immobilized and the second
antibody is the detection antibody and contains a detectable label.

Antibodies which can be used for the disclosure bind to IGF-1R human (EC 2.7.1.112,
SwissProt P08069) and preferably to the alpha-chain of the receptor. Such monoclonal
antibodies useful according to the disclosure are e.g. described in WO 2004/087756 and
WO 2005/005635. Such an antibody is also useful as third (therapeutic) antibody.



5The term "antibody against IGF-1R" or "IGF-1R antibody" as used herein
refers to an antibody which binds specifically to human IGF-1R and
preferably shows therefore no detectable crossreactivity with other human
proteins. The term "binding to IGF-1R" as used herein means the binding
of the antibody to IGF-1R in an in vitgo assay, preferably in a binding
assay in which the antibody is 10 bound to a surface and binding of

Hygﬁmgaﬁmﬁ]@q;ﬁg&x a%a;a{rlﬁgmgammg%%a (SPRABIIMC i
e SArRUBSch TS Ut rh S s gPgpany

alluuuuy dgalllat IGE-1R"-asused-hereinrefers-to-the-well-known _acti‘/ity

Cathlbtn for such antibodies whicHPRPBIEMIQ S IGF- 1R 4k A Seritilitin

ligand binding. Antibody-mediated blockade of ligand binding to the
<1HFEr &R inbifitgdownstream signalingsefithetwo majepinsulindike growth

factor (IGF) pathways mitogen-activated protein kinase and

«

||uc hatidylinositol-3'-kinasefAkt-As-aresult-the |||iLGgeﬂiC and
AT Er b BoRehIBI O TCE. 1 RSP signiieAnPasuced. I

addltlon the antibody induces 1GF-1R 20 internalization and degradation

<16 srecifo finRgdamor celipdepulingng sionifigags Geast 80%)

ach all
|CUUb|.|U|| H-CetrSuf IQbC ICOCIILCU ICbCéJLUI IIIUIC\;U éOCC €

<IW@|§Bé§U&@B(§éﬂ%?{IeII 5 (200 2643588 Grlm 4@0%ancer
<18ilpgy BUMaBAYIE(2003) 630r3a) s ccPeripheral blaed mpronuclear

cells/iymphocytes were isolated from buffy coats 25according to the state

of the art, see e.g. Rees, G. and Gough R., J. Med. Lab. Tech. 25 (1968)
Theyanfihady dﬁa%@%be@s&’é&f@r the fisionss, M&%@%@B‘@%Zﬁ@ﬂ opgfli mty
to 1Thel knnfiuadIbpiea) detesmipatiantof ah Hntisbalylageiast Gl dDassus1 ('
io 1By’agouble antigen bridging immunoassay comprising a capture antibody

(first antibody) and a tracer antibody (second antibody) conjugated to the

nIRIRCHADIG oA IAREY J'El%tc?ﬁﬂ‘?\%vd%}/%'%ﬁa &ﬂ%? %‘9%%3%%? o ePééribsy by

measurl the concentration o gen _usin mono lona

- -|%“rz-‘i’ﬁe LUt at h?éx.ﬂéelgﬁwwg@m%&sﬁaaﬁm PhlxagHigened via
a bhiiffeient épitbpesiefthevhistigen ratterabive aprith-origikineh of ikendiglongénin-
antiafy L3 anfibpeyxansianedbistiaf pelelenalll G zlReferred embodiment of the

disclosure the first antibody is biotinylated and immobilized on a streptavidin (or other

avidin analog) matrix. Biotinylation or hapten-coupling is performed in such a manner
that the antibody retains still an affinity to IGF-1R of 107 M {Kp) or less, preferably of
about 107710 107 M.

Preferably the mammal is a human patient in the need of a tumor therapy or a non-human

mammal treated for in vivo animal trials.

Detailed Bescription of the Invention

The term "antibody" encompasses the various forms of antibodies including, but not
being limited to, whole antibodies, antibody fragments, human antibodies, humanized
antibodies and genetically engineered antibodies, Preferably one of the first and second
antibodies is monoclonal and the other is polyclonal from a non-human animal like rabbit

or goat,
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WO 2008/104344PCT/EP2008/001457 10 antibody. The procedure of this
sandwich EL1SA consists usually of three stages. For example, in the first
stage, an antigen-containing sample is poured on a measurement plate on

W RAREH P Hrst monoclonal/polyclonal antibody has been adsBféE2608/661457

IGF-1R in the sample is bound to thé first antibody. In the second stage,
5 the substances in the sample other than the antigen are washed off with
a washing agent. Then, in the third stage, a solution of the second

b | h
; ﬁmdcy al e%%n% Q&ﬁp%qrgggharpgéﬁsﬂ %mgmeﬂ tﬁqm@eg%eran at least

loisot re poured e plate; ﬁge labeled antibody bingds t

R W@%Bﬁ‘ﬁ‘éﬁﬁﬁé‘?ﬁe‘ﬁr?ﬁ%ﬁ% & Kt eneisel ihistetd e‘ﬁ*lflté/i“d
methidd® are:welk knowndingthéostate iof thecart Bndrpliewedridedy Bypgments

HildrRiarsh Rdd rRapiddiagnesis in infectious disease, Rytel, M.W. (ed.),
Boca Raton (1979) pp. 71-88. Preferably conjugation of an antibody to its

C@Hbug%mfp%mﬁragmé@@eﬁszephﬁ@maﬂxrmeg yiaN-teminakefers to
and/or ino, groups ((llé/smec)‘ﬁt mlno }g ﬁrent Iy3| Sii w
cAthox §ﬁlfﬁ ARyl Ry urdxyl- st oY/orp BTG Risctionar 5groups of thaws
aﬁh?ﬁ@f‘?i"éldﬁbé@ﬁ%h@ @%W%H@W@ﬁcﬂ@%%‘ﬁﬂ%dﬁﬁ%ﬂlafoups of the
carbohydrate structure of an antibody. Preferably the first antibody is
irihedbilinétividite $patifict Binging aicrsnchamintimey phirg fifsthe antibody to
CRIFRPRIEAtiSEEONE caBponeaiis folrexampleg siteptavidinidr the antibody is
VR, AphRadyiantgRn; ﬁ%e%ff?{;ﬁﬁinﬁ'%@%m%” %ns&flce Plasmon

Bloconjugate 0 Techniques, Atademic Press, Inc

detfinserssdctiiaridun StaroriieiBrofd Bifit profi raheiorors e
rece‘pt@b }eﬂt%Wnéléqb@madlg@ﬂ@wl@mabdah@{/oK@ICéicIVPreferably, the
first antibody is conjugated to biotin and immobilization is performed via

iMhecdaitiz€tnavichne of Styeptavidimdy against IGF-1R” as used herein refers to the

well known activity known for such antibodies which is binding to IGF-1R and
inhibiting ligand binding. Antibody-mediated blockade of ligand binding to the
IGF-1R inhibits downstream signaling of the two major insulin-like growth factor
(IGF) pathways, mitogen-activated protein kinase and phosphatidylinositol
3'-kinase/Akt. As a result, the mitogenic and proliferative potential of IGF-1 and
[GF-2 were significantly reduced. In addition the antibody induces IGEF-1R
internalization and degradation on specific binding to tumor cells, resuiting in a
significant (at least 80%) reduction in cell surface presented receptor molecules.
(see e.g. Mitsiades, C.S., Cancer Cell 5 (2004) 221-230; Grimberg, A., Cancer
Biology & Therapy 2 (2003} 630-635).

Peripheral blood mononuclear cells/lymphocytes were isolated from buffy coats
according to the state of the art, see e.g. Rees, G. and Gough R., J. Med. Lab. Tech.
25 (1968) 117-118 and Figdor, C., et al,, J. Immunol. Methods 55 (1982) 221-229.

The immunological determination of an antibody against IGF-1R occurs by a
double antigen bridging immunoassay comprising a capture antibody (first
antibody) and a tracer antibody (second antibody) conjugated to the detectable
label. The sandwich ELISA method is characterized by measuring the concentration
of antigen using two kinds of monoclonal IGE-1R antibodies (the first and the
second antibody) which recognize different epitopes of the antigen, alternately,
with one kind of monoclonal IGF-1R antibody and one kind of polyclonal IGF-1R
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Alternatively the first antibody is conjugated to the solid phase by passive
25 adsorption. Passive adsorption is, e. g., described by Butler, LE., Solid
Phases in Immunoassay, In: Immunoassay, Diamandis, E.P., and

WE RPN Tdfos, T.K. (eds.), Academic Press, Inc., San Dlego?@WB?Pﬁ&/W““’"f

(1996), pp. 205-225. In a preferred éPnbodlment of the invention, the
second antibody is conjugated to a detectable label, preferably conjugated
via a specific binding pair. Such a binding 30 pair (first component/second

Cgm@)%%n%@ fos.cxarnle-altepiavAin avidia/hiolo. DMy NI ges

see, for'example, Hermanson, Bioconj ugate Techni
I od 1 i ot AT B e CAVR Gy SaBehifgn o

steroki/stevoitl Piding proidint ofirioreferiionkrelelstor] antibody has been
enzyme/sultsiate ilgG/Riateln A bngdiar:cirtrRrefatably. thersecepdd stage,
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|gOX|gen|n and aganl yagalnst digoxigenin to th € etecta le

ARVt BScHhEaiiBody 1S eoitighidkrigegand antibody, e
eteptrochemlismiinessdmdabelnfikeaauthdismopis pyridylicedpiethe plate; the

Mgnocionalmntibegiesieantain mw@@m@ mumeen Qﬁéaa@tiuetsﬁday and the
chaing s§é&%h¢e§ rﬁﬁ%‘ﬂ%& SRICAL YRS Of a”“PﬁPdJF%eaaE?t}I L XAERS ewed

amino groups (lysines, eé) a-amino groups), thiol groups Cﬁ |nes

citeiie AN siathiBrin RLHIRGIC GrEEReagsre i gittiinied )
aBithrdirdasugai-algohdlicégroups. Solid supports for the immunoassays
according to the invention are widely described in the state of the art (see,

eryefBubler cbfs ydutethodSad2:(2000)y 42 3. d@Therpringiptesecofidifierented by

. . ndr'a J ? 1 uUps
'@?gg%ﬁg@ﬁﬁ%ﬁﬁﬁfﬁq for, RARSFD Y i 9§sd B ANEh GHSMup

in An 1(1

R e e B o P pon Tunctiondl
irﬁ#ﬁaﬁbaéﬁaﬁ/éwaﬁ% |B%ﬁ%&ﬁ€?éélafé’dl itffH YRS srevepeied Farups of
enanpleobydWilchek;tMs afwhBayendz.A., Methods Enzymol. 184 (1990)
467-469. 15Monoclonal antibodies and their constant domains contain as
Proteing: By rtﬁ@”E@itoiﬂﬁmyﬂssﬁ@@n%ﬁmﬁ@h@w@@&m abindingRaraeh o
“gm 1xsiurf%§:re(1%59 rgc;[em e?x? %eryoe I’&SCL(I)%] 35 P%fzn oruegasr% Cil’ ps(t)%sgvoéin or
an enzyme or a membe pal? Chemica reactlv

aﬁ%}eaaiaeta?ea%b@%fﬁrmé%m oS Wi ,mélﬁﬁﬁbaﬁ} faaﬁgygate
tietlyraups, (Aystines; dysteings;.abid Methienimesylysaccharide, stero:d/stermd

binding protein, hormone/hormone receptor, enzyme/substrate, [gG/Protein A
and/or G, etc. Preferably, the first antibody is conjugated to biotin and

immobilization is performed via immobilized avidin or streptavidin.

Alternatively the first antibody is conjugated to the solid phase by passive
adsorption. Passive adsorption is, e. g., described by Butler, J.E., Solid Phases in
Immunoassay, In: Immunoassay, Diamandis, E.P., and Christopoulos, T.K. (eds.),
Academic Press, Inc., San Diego, California (1996), pp. 205-225.

In a preferred embodiment of the invention, the second antibody is conjugated to a
detectable label, preferably conjugated via a specific binding pair. Such a binding
pair (first component/second component) is, for example, streptavidin or
avidin/biotin, antibody/antigen (see, for example, Hermanson, G.T., Bioconjugate
Techniques, Academic  Press, Inc, San -~ Diego, California  (1996),
lectin/polysaccharide, steroid/steroid binding protein, hormone/hormone receptor,

enzyme/substrate, IgG/Protein A and/or G, etc. Preferably, the second antibody is
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20 carboxylic acid groups (aspartic acids, glutamic acids) and
sugar-alcoholic groups. Such methods are e.g. described by Aslam, M.
and Dent, A., Bioconjuation, MacMillan Reference Ltd. (1999), pp. 50-100.

WOREMEHA>Yolid phase” means a non-fluid substance, and indlGd&EP2068/061457

particles (including microparticles afél beads) made from materials such
as polymer, metal 25 (paramagnetic, ferromagnetic particles), glass, and
ceramic; gel substances such as silica, alumina, and polymer gels;

&Rﬁ&%%é& \m'%}g&g&ﬁqr@ﬁge&m&m&w&ragﬁ@ ggé@ew/g ﬁﬁrgggg%mb;e

and othe substances; e ec;Fi %es microtiter. plates; solid
s’ﬁi‘ffé an@t! Eﬁ%ﬁ%@ytubfj& or S8R EpectibiREtYr safple RorEifdrs, A0 an
solidipivasedompuonent: bfleh Bksay ishdistivig bisheddirormringetsolid
surfaces with 30 which the assay may be in contact in that a "solid phase”
chhtaindoat|eastbonéemoiety ondtprsirface, whith:is intented toléntbract Such

withthe %@%%ﬁg@@@ﬁyo&\ Sokcbahase Maybe . 2.5iationary LorpeReRkines,

qclﬂ as a.tube, stri Ly tte or micratiter plate, or m be .non:st tlon%
et lic

SHOIE S Bb B Ut N BB AP C T IER 008
R (AR wépéﬁ%W@gmé@@ﬁéﬁg@écahcé@srmﬁase for
homogeneous assay formats. A variety of microparticles that allow either
noridovaient or tovalentanEetpasar biasrotaing aid Sthenseistaness widely
ndaycfibddsedhoucke particles Reludg . pplyec! Fariclascgueh ao00) 4-23).
polystyrene and poly(methylmethacrylate); gold particles 5 such as gold

NEROpAHiGiES andigeld:nalioids: an:GeraNicPARIAES SUERASSligMage, D.S.,

I t f |

e Eoa) Q%%%%@%E%@ﬁ%%ﬁ;%iﬁfpﬂfa?e%” I S At
Gﬁ?Sﬁﬁdb%rﬁ%‘éﬂﬁﬁFé%&@ﬁ?%‘ﬁ&?ﬁiﬁ@s‘é%ﬁ‘ﬁE;‘?B@iﬁé Kidthyess éhﬂﬁ%éioassaw
Niviid :aditee gnoups edmetaliparticies p aptensed . hrdigaxiglentry; #rdchek, M.,

exaies of detertalles 2R-aksis: dhe defegipbledabel can also be a

photoactlvatable crosslinking group, e.g. an azido or an azirine group.

Medalc [??l@ltﬁﬁt‘{%@@q%*Bﬁegreégﬁﬁ@ﬂzPé{o%k%?ﬁr@ﬁ)ﬁﬁr‘x%é’m%‘?éﬁ@Q%ﬁ{ﬁer of

also ed signal-emitting groups, with particular %referen e bein

¥6 Fﬂ: RERAT dABIEHE: ngt"aar RinPRBiREy HES £ 39" 8ﬁ%|&té’m“em’
Smkamler reitkle ﬁmPrE%b“@lin@g?r@m polarey ddsernisedyfor ASesambler, oh Eprgling
580-9 19 AMR.90/0R302, m&omaaabamwge%m&mgm folpwingoups

efples AR faues e RioYdern 8d forundersianding aldns Breantts),

invention, the true SC Ol’t In the ende claims. Itis

ARSI L EFﬁBHﬁl@éﬁéﬁé“@&ﬂfi% SR S el ?8 ethgre s Kohpigreroups.
viithrbutrdehedtng 4rerp. tidessphitdofithetilventibh. 26D &scription Bfdbenjuation,

FIGARSIlan Reference Ltd. (1999}, pp. 50-100.

The term "solid phase” means a non-fluid substance, and includes particles
(including microparticles and beads) made from materials such as polymer, metal
(paramagnetic, ferromagnetic particles}, glass, and ceramic; gel substances such as
silica, alumina, and polymer gels; capillaries, which may be made of polymer, metal,
glass, and/or ceramnic; zeolites and other porous substances; electrodes; microtiter
plates; solid strips; and cuvettes, tubes or other spectrometer sample containers, A
solid phase component of an assay is distinguished from inert solid surfaces with
which the assay may be in contact in that a "solid phase” contains at least one
moiety on its surface, which is intended to interact with the second antibody. A
solid phase may be a stationary component, such as a tube, strip, cuvette or

microtiter plate, or may be non-stationary components, such as beads and
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25 Figure 1 Figure 2 The levels of the same samples were measured in
five independent experiments, labeled from 1 to 5. Same colors indicate
identical samples. Standard deviations ranged between 11 and 14%.

WRHSH 186lated peripheral leukocytes from Cynomolgus (Star?Pofuitieiy 1437

were tested for their IGF1-R concerftfation and compared to an overnight
culture of the cells (untreated) and an overnight culture of the cells treated
with antibody 18 (treated). On the left panel arbitrary units per mg of

p&?&%ﬁ;%rg Rlo 8%%«%?%{‘2@? c]an?’ﬁﬁﬁl,re'ﬁ%ﬁt'&s“a%‘i‘sﬁy g’ﬁ'a@ #éP'ﬁ‘&%%é’Jneous

hum uemine (Roche Dlagnos ICS

it ﬁn‘fafwwf%b%ga{ﬁf@ﬁwwéé% AIRBMeR covalent
petisherat bigopk celiss(4Bdffythw Gu2608/ 04844 PCT/ER 2008/DO14E7 18:lude

Wﬁgm&f; ﬁcﬁ|999#@&6@@%%@?%%&?@?&5&%%&2%2& particles
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LeL{)J%ose%O% a“?Kruc § %ﬁ'fyvfgsg éslx tu%é:gr\%vnétr%r% or't CB as silica,
|§&%&H%W§L§W?Hﬁé %ﬁﬁ%@éﬁ%ﬁl@%@lﬂa&ﬁbé&a1ws%#of3hem 70
LyvsH Gepte- SeldctidricMadnmor HoSived EadeN oy 50484 ) ce.

Chromogens (fluorescent or luminescent groups and dyes), enzymes, NMR-active
groups or metal particles, haptens, e.g. digoxigenin, are examples of detectable
labels. The detectable label can also be 2 photoactivatable crosslinking group, e.g. an
azido or an azirine group. Metal chelates which can be detected by
electrochemoluminescence are also preferred signal-ernitting groups, with
particular preference being given to ruthenium chelates, e.g. a ruthenium
(bispyridyl)s”™ chelate. Suitable ruthenium labeling groups are described, for
example, in EP 0 580 979, WO 90/05301, WO 90/11511 and WO 92/14138.

The following examples and figures are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.

Description of the Figures

Figure 1 The levels of the same samples were measured in five independent
experiments, labeled from 1 to 5. Same colors indicate identical
samples. Standard deviations ranged between 11 and 14%.

Figure Z Fresh isolated peripheral leukocytes from Cynomolgus (Start
Population) were tested for their IGFI-R concentration and
compared to an overnight culture of the cells (untreated) and an
overnight culture of the cells treated with antibody 18 (treated).
On the left panel arbitrary units per mg of protein are plotted.

Example 1
PBL isolation and lysis

a) Isolation of human PBLs
200 pl of Liquemine (Roche Diagnostics GmbH, DE) were added to 160 ml of
RPMI/Hepes (10mM Hepes Buffer in RPMI). The peripheral blood cells (“Buffy
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5 were transferred into each tube and the tubes were centrifuged at 1000
x g for 30 seconds. 39 ml of the blood suspension were layered on top of
the LSM solution and centrifuged at 1000 x g for 10 min at 18C. The PBLs

WappEulagta white band directly above the septum and were PEGHRANSG/001457

with a 10 ml pipette and transferred t& four 50 ml tubes. The tubes were
then filled to 50 ml with RPMI/Hepes and 10 centrifuged at 250 x g for 10
min at 18C. The supernatant was discarded and the cells resuspended in

c%g@'B ‘FP&WS%@ EUHgDeS ﬂkﬁ?ﬂ'&eﬁ’?&%@ TRipeY, "‘Fﬁesé&gJ?a grm!f the

tube and washed again in PMI/ he sug\ﬁ;natant was discar
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C%Sﬁ? ﬁxtéo&ff?%fe}QQMteEh%ﬁ@ﬁW%f? WCHRAIRSRYSIIGNLALZAS frozen

and with
PBLs were also use 1n some instances. For freezing, cells were resuspended in

freeze medn;_m (10% DMSO in heat-inactivated human serum) at a density of 10
million celis/ml. The suspension is slowly cooled down to -80°C. For thawing, cells
are quickly thawed and then diluted slowly without stirring by stepwise addition of

medium,

b) Isolation of Cynomolgus PBLs

Blood (24 ml, 3 ml each from 8 different monkeys) was collected in vacutainers
containing heparin. 56 ml of PBS was added and the suspension layered on top of a
cushion of LSM (ICN No. 50494). The tubes were spun at 1000 x g for 10 min. The

PBLs were removed, washed twice in PBS and counted.

¢) PBL treatment

Between two and 10 million cells per well were seeded in 2 ml of medium (RPMI
with 10% FCS) in 6-well cell culture plates. Controls were left untreated. To half of
the wells, antibody against IGF-1R (2.0 mg/ml} was added to an end concentration
of 100 nM. The cells were incubated overnight at 37°C and with 5% CO,. As a
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WO 2008/104344PCT/EP2008/001457 14 control, an aliquot of cells was
centrifuged and frozen before the cell culture step for further analysis. d)
PBL Lysis The cells were harvested by centrifugation and washed twice in

WPBHBsThEPellets 5 were frozen. Shortly before analysis, thereatihpelietse 1457

were thawed and resuspended in 208 ul of lysis buffer (50 mM Tris-HCI,

pH 7.5, 1 mM EDTA, | mM EGTA, 100 mM NaF, 1% Triton-X-100, 20%
glycerol) vortexed, put into an ultrasonic water bath for 2 min and

centrif ged Example 2 10ELI ssay JThe | F 1 Receptor i
T AU, ey Has 1S TADT By Bt GTAteD B ore sep
a@’alﬁgthﬁ%aa%mﬁam of the receptor on a streptavidin coated microplate
(SA-MTP) (antibody 18). Bound IGF-1R is detected by a rabbit polyclonal
I8 R brdibody and an anti-rabbit-HRP coupled antibody. 15The IGF-IR
level was measwedsaal GF LR:profeinameuntighativel toifotal Rroteineliets

a&?@ﬂto%@;&h &.zell %&%'34%%?3 DN Er‘ﬂﬁp%ﬁ%%v@ é‘ﬁ%%%et&’& 8?&@ ended in

protein concentration and me sure ass e line

rai%%@b@%@gé&ﬁ{ffh@%ma}%%@n%%dﬁﬁ% oha% ida, 100
retdtivéadimicart oG K-18016\i8h Muaterdls:2086dMelk straptavidineozitedater

p@i@%@&g{@@d&@@g} PBST: 10xPBS-Buffer Solution diluted 1:10 with
H20 + 0,2% Tween20 BSA PAK<IGF-11213>Ra-C20-1gG (Santa Cruz

Biotechnalogy, #sc-713) PAK<Rabbit>G-1gG-HRP (Cell Signaling #7074)
%gr% %AS' tyetramethylbenmdlne

The IGF-1 Receptor in peripheral blood lymphocytes is captured by a biotinylated

antibody against the oi-domain of the receptor on a streptavidin coated microplate
{SA-MTP) (antibody 18). Bound IGF-1R is detected by a rabbit polyclonal IGF-1R
antibody and an anti-rabbit-HRP coupled antibody.

The IGF-1R level was measured as [GF-1R protein amount relatively to total
protein amount of the cell. Cell lysates were produced, adjusted to the same protein
concentration and measured in the ELISA assay. In the linear range of the assay the

absorption signal at 450 nm corresponds to the relative amount of IGF-1R level.

Materials:
- 96-Well streptavidin coated polystyrene plates (Nunc}
- PBST: 10xPBS-Buffer Solution diluted 1:10 with HC + 0,2% Tween20
- BSA
- PAK<IGF-1Rf>Ra-C20-IgG (Santa Cruz Biotechnology, #s¢-713)
PAK<Rabbit>G-1gG-HRP (Cell Signaling #7074)
- 3,3°.5,5-tetramethylbenzidine
- 1M H;804
- biotinylated MAK<IGF-1Ra>Hu-AKlIa-1gG (DSM ACC 2586)

Plate coating:
- dilute biotinylated antibody 1:200 in S%BSA/ PBST
- add 100 pl/well to SA-MTP
- incubate for 1h at room temperature on a shaker
- wash with 200 pl PBST/well
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IMHSO __2 4 biotinylated MAK<1GF- IRct>Hu-AK | a-lgG (DSM
ACC 2586) Plate coating: 30- dilute biotinylated antibody 1:200 in
PABSA/PBST - add 100 pl/well to SA-MTP incubate for | h at room

Wiengp¥iateré on a shaker wash with 200 ul PBST/well WO PCT/EP2608/661457

2008/104344PCT/EP2008/001457 15 Sample preparation: After washing
with PBS, peripheral blood lymphocytes (PBLs, 1x107 cells) are
reisolated by centrifugation and the cell pellets are solubilized in 250 pl 5of
lysis buffer. To ensure the IGF-1R concentrations of the lysates to be in
the linear range of the ELISA assay, a dilution series is be performed.
A@W%rﬁ'@@é{fﬂ%‘}%dd 100 Ml/well sample to assay plate

After washing with PBS, peripheral blood lymphocytes (PBLs, 1x107 cells)

are reisolated by centrifugation and the cell pellets are solubilized in 250 pl
of tysis buffer. To ensure the IGF-1R concentrations of the lysates to be in

the linear range of the ELISA assay, a dilution series is be performed.

Assay procedure:

- add 100 pl/well sample to assay plate

- incubate for 1h on room temperature

- wash with 200 ul PBST/well

- add 100 pl/well PAK<IGF-1RB>Ra-C20-IgG (Santa Cruz Biotechnology,
#sc-713) 1:1000 in 3% BSA/PBST to the plate

- incubate for 1h at room temperature

- wash with 200 ul PBST/weli

- add 100 pl/well PAK<Rabbit>G-IgG-HRP 1:5000 in 3% BSA/PBST to the
plate

- incubate for 1h at room temperature

- wash with 200 pl PBST/well _

- add 100 ul/well 3,3°-5,5 -tetramethylbenzidine to assay plate

- incubate for 0,5h at room temperature

- stop the reaction with 25pl/well 1M H,50,

- measure absorption at 450 nm

In the absence of pure recombinant protein, the ELISA signal obtained with a
dilution of 1 : 100 of the positive control was defined as arbitrary unit “U”.
Different dilutions of the sample were measured and the means of at least two

values were calculated.

Determination of the changes in IGF-1R levels in PBL cultures treated with
antibody against IGF-1R:

PBLs from 20 donors were cultured in the presence and absence of antibody 18.
Nine of the samples were from frozen stocks, eleven were determined with freshly
prepared cells, Down-regulation of IGF-1R levels after 24 h of treatment with
antibody against IGF-1R is determined. In all cell cultures, the levels of IGF-IR
were reduced in the antibody treated compared to the untreated cells. The levels of
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10- incubate for Ih on room temperature wash with 200 pl PBST/well add
100 Ml/well PAK<IGF-11213>Ra-C20-1gG (Santa Cruz Biotechnology,
#sc-713) 1:1000 in 3% BSA/PBST to the plate incubate for Ib at room

Wiepifreateite 15wash with 200 pl PBST/well add 100 F.11/welCT/EP2068/061457

PAK<Rabbit>G-1gG-FIRP 1:5000 in8% BSA/PBST to the plate incubate
for Ih at room temperature wash with 200 pl PBST/well 20- add 100
pl/well 3,3'-5,5'-tetramethylbenzidine to assay plate incubate for 0,5h at

PO IR %?R?&%%é&%&%éﬁ"@ sPBAEILEM HRR0d Ineasie,

SOI’ptIOI’] at 4 he absence of pure recombinant protein,

Efﬂgtz\o%.@wav%taﬂ@aemﬁ S AMEEFPOF 160 wﬁﬁéfﬁséﬂ%vé%ﬁffor:@ggml
defiresas anbitfary dmirtgybifferent ditatiopsabiitheserrdplévere therapeutic
Meas ﬂ@ﬂ&@i&@&ﬂ&@&ﬁé@@%i\@m@y&s werel Galstiaietktween donors,
Detg é”}'”{at'on %fst@%e?h%ﬁglf dGEIRISYEISIN BB CUMSRARAIRY 4 time
with antl%pc;)(fy agalng
course of the lévels will have to be determined throughout the treatment period for
each patient, including values before treatment as baseline controls.
For 19/20 donors, the levels before cell culture were lower than the levels after cell
culture (without treatment). For 17/20 donors however, these levels were still
higher than those measured in the cell cultures after treatment with the therapeutic

antibody.

For two cell preparations, the reduction of IGF-1R levels was tested with different
concentrations of huMab IGF-1R. Even lower levels of IGF-1R were detected at

lower concentrations (Fig. 1 and 2).

In order to confirm that the assay can be applied in Cynomolgus monkeys in pre-
clinical experiments, an incubation of monkey PBLs with and without therapeutic
antibody was performed. As in the human samples, down-regulation of the IGF-1R
concentration was detected in cynomolgus lymphocytes. The rates of down-
regulation of receptor levels were comparable to those detected with human

material.
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Patent Claims Method for the determination of IGF-IR in a sample by a
solid-phase immunoassay characterized in that said sample is a
preparation of lysed mammal peripheral blood lymphocytes (lysed PBL
sample). 2. Method according to claim 1, characterized in that the
mammal is a human being or an ape. 3 Method according to claim | or 2,
characterized in that the IGF-1 ot%ngjﬁeyel Is determined as a measure
for the in vivo activity of an antlbodty agams 1GF-1R administered to said
mammal. 104.Method accordln%to cI%ms 1 to 3, characterized in that the

IGF- Il\ﬁeﬂ?ﬁ(@eﬁfﬂew ST Eastited by (48R & sample by a solid-phase

immunoassay characterized in that said sample i1s a preparation of lysed

mammal peripheral blood lymphocytes (lysed PBL sample).

2. Method according to claim 1, characterized in that the mammal is a human

being or an ape.

3. Method according to claim 1 or 2, characterized in that the IGF-1R protein
level is determined as a2 measure for the in vivo activity of an antibody

against IGF-1R administered to said mammal.

4. Method according to claims | to 3, characterized 1n that the IGF-1R protein
ievel is measured by ELISA.



