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WO 2006/072564 PCT/EP2006/000005 22922 WO-SR Antibodies
against IL-13 receptor alphal and uses thereof The present invention
relates to human antibodies against IL-13 receptor alphal (IL-13Ra
WRMEY E5stethods for their production, and uses. 5 BackgRSUF{EPa#1800603
Invention IL-13 is a secreted monomeric peptide produced mainly by Th2
cells but also by mast cells and NK cells. Biological functions of IL-13
include regulation of IgE production and modulation of Th2 eeyelepment.
IL-13 binds to a receptor complex consisting of IL-13 receptor alphal
(IL-13R0) chain and IL-4 receptor 10 alpha %L 4Ra) cham IL 13 binding
triggers sighArRaREsRRIBH Budn Loty RAtO dgR Bratheraet 13 binds

with low affinity to the IL-13 Rat alone and does not bind to IL-4Ral.
@mﬁyﬁﬁyﬂ@ﬁhﬁ&dbﬂr@m@@ foRkrdRralneRnddoes ot binddo U 3R
p@%@aﬁé lr)e %rds o;“tﬁje:? Sd@ en des rlbed the IL-13Ra2. IL 13

|nds with high af Inity to IS receptor. leeiylfhls receptor acts as a decoy
15 receptor Indumble overexpression of IL-13 in transgenic mice results

7 e Bhianes many characteristics with asthmatic patients.
They show mucus metaplasia, macrophage, lymphocyte and
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AntbBuicule profuctien rétgets ditelitly Dhaaiveaydepitbeliafedalls: 3Ra2. IL-
f@"&l%kﬁsi%ﬁnﬁiﬁiﬂé{%}ﬁa%%mg E‘ofi%ﬁcé}{ﬂ%ﬁ%ﬁf%&w&%ﬁ& a decoy

tran%crlptlonal programs in each of this cell types. Interestingly, IL-13
ecreases the alpha-adrenergic response in smooth muscle cells,
contributing to airway 30 narrowing. IL-13 promoter.polymorphism is
laskutitedrandtipincieasédlrisk of adengiciasthmaeddblymarphismosia thet
dhaled gRRG arg-asserialar WG SO MM hts. They show mucus metaplasia,
macrophage, lymphocyte and eosinophil-rich inflammation, upregulation of
proteases like MMP-9, -12, -13, -2 and -14, cathepsin B, H, K and $ and they also
present subepithelial fibrosis. Knockout mice for IL-13 show a significant reduction

in Th2 cytokine production due to impairment in Th2 development. These mice do
not develop airway hyperreactivity (AHR) in spite of the presence of eosinophil
inflammation. The AHR was restored by administration of IL-13, indicating that
IL-13 is necessary and sufficient for the induction of AHR in mouse. Other
important biological functions of I1-13 in relationship with asthma include the
induction of goblet cell metaplasia and mucus preduction. It acts directly on airway
epithelial cells, fibroblasts and airway smooth muscle cells and induces different
transcriptional programs in each of this cell types. Interestingly, IL-13 decreases the
alpha-adrenergic tesponse in smooth 1nuscle cells, contributing to airway
narrowing. 1L-13 promoter polymorphism is associated with increased risk of
allergic asthma. Polymorphisms in the I1-13 gene are associated with high serum



serum IgE levels. Single nucleotide polymorphism in the intergene
sequence between the IL-4 and IL-13 genes is associated with atopic
asthma. IL-13 antagonists have been utilized in animal models. For
example a soluble mouse IL- 13Ra2-IgGFc fusion protein has been used
to show efficacy in completely reverging ovalbumin-induced AHR and the
number of mucus containing cells. The reversal was obtained even if the
ser@{q?g%@? I8 %%éeﬁ‘ea}%‘; e%{” deye &s{?ﬁ’é i OfIg){gﬁpr%O”OCtﬁge e ad PWeen the
IL- ?é‘&ﬂéfro}? 8?‘5[? fééﬁﬁ?@@t& éﬁ’l’\lﬁﬁc’cﬂ’ﬁé’é fra chronic fungal mduced
allergic inflammation. In conclusion, IL-13 is a critical mediator of the
1L- Effectaroaisrs bhthehattergibzesponsemal i d@Ra T is exomepibe soiitie mouse 11-
13Riemapeietinsieceptasisuperismin e Lseytokiffsecaptobnanaityy asebrsing
ovalBERtiedanc deseliRRg thy QRIKLY- 46 Bhdhs LoRighikhemns, 2AQ AISRA! was
obtS A 8R4 fa:!?x@ Wé%t%@{%% v E'Saﬂé?rﬂ'iﬁ'rhé?ve‘} n?e%'rb(% afid H@ﬁ&%@gm

the signa rotein uen es are des r
ad égf?i an}g %ﬁ ISS ri(l:) NBd %lgg fi I%CUI% I’Cé(l)l& I"E reduction
of 4l e B Bl T %ﬁ%ﬁﬂl}o%v s
conglegapBalfrd? it Bisictichl medipi AlgheaFfRAPT PRI OLBIn pliskais afspogse.
receptor for IL-4. Antibodies against IL-13Ral are known from WO
IL.- D64944 4 Wb a6 Be Mieh 03 Q8RS fapakiemBy, @18d. 1 ktokine receptor
FamMMROL 28 L9 9B ARBE-%H29% Poserier ., et al., 9. Hmunel. 162 (1995)
879Gk ?(94?)%%3‘73‘336@6/5%‘%”% T]s e{n%'re:ﬁ‘éff J?’/”&H?H{Meﬁp {2900} 3107 signal
seqﬂ_nf%R%kﬁW% afid rﬂrg‘tein ¥ toué]qe 43 (%00 WB?H@@% &% %wxssi’rot

are _comrhercially %Ie From
No g3 A2r/T6 A nbieh BTSSR AIR K R @r S Podliaiva
wheqy e bt iy tiReirg to helesrispeindt .hlﬁfﬂaﬁn 718 - 1eathidagtiitfnity. This
congheractiizedoieniatitidvdriable heavy chain amino acid sequence
CDR3 of said antibody is the heavy chain CDR3 sequence of SEQ ID NO:
Ant'i_’ooﬁ%oigéﬂgatml@s}@ﬁgmda@@%rvw%rfﬁ wovidgd sheuseof anastibodwo
03/@@0@@'@?&%@?%‘?aifo'iEmeE”]ﬁﬂHu%wrf’S% %9@%@955‘5%&%%5'&% L.
nﬁgr%cggl’%gﬁ :C:lns"‘s'?‘?gn ol rle & U ARTRTIARESS0 2000) 3157-
3168 AKERE ety éﬁv@%ﬁné e L B
conyRs{rilY 4% H?ﬁéfh?ﬁé%tsé’é‘lf@éﬂ%lg%‘fﬁ‘ producing a recombinant
antibody as disclosed above. 2a
Summary of the invention

According to a first aspect, there is provided a human antibody binding to IL-13Ral and
inhibiting [L-13 bioactivity, characterized in that the variable heavy chain amino acid
sequence CDR3 of said antibody is the heavy chain CDR3 sequence of SEQ 1D NO: 5.

According to a second aspect, there is provided the use of an antibody as disclosed above
for the manufacture of a pharmaceutical composition.

According to a third aspect, there is provided a pharmaceutical composition comprising
an antibody as disclosed above in a pharmaceutically effective amount.

According to a fourth aspect, there is provided a recombinant host cell capable of
producing a recombinant antibody as disclosed above.



According to a fifth aspect, there is provided a method for the manufacture
of a pharmaceutical composition comprising a pharmaceutically effective
amount of an antibody as disclosed above. According to a sixth aspect,
there is provided a nucleic acid encoding an antibody as disclosed above
characterized in comprising a nucleia acid encoding antibody heavy chain
CDR of SEQ ID NO: 5; and antibody light chain CDR of SEQ ID NO: 6.
AcERRIONO Joifhrexenih aRect SIS i5Rravide an BXPIESSIONVRAIGL: of 4
h,GOm ISII%? a_nucleic acid as disclose above, tcge%?b eE? expressing sajd_
PR RS S o TR PSRRI SH i YOI AGSH Ea YAE S Fling BaH™ ©
antipdsipsdsrletedididves provided a prokaryotic or eukaryotic host cell
comprising the vector as disclosed above. According to a ninth aspect,
Acdhgirdspeovidedapanethbetdas thedied uction el @ntinedih pundwgitody as
disdlesk3Raband hakibiting:the iBHIRE:Afdl Lr e b -RRRabebarectariard Pheavy
chafXPISERINGER MEACIS. ACI GUGRAING Adieey Faal aRdATHsIRIG Agtd
encoding a light chain as disclosed above in a prokaryotic or eukaryotic
host cell and recovering said antibody from said cell. According to a tenth
Accoeding; tnar&eNE Pl AR e histh &0 REHINE Y ABp SIBERSAIG gector comprising a
nucistitapria e utisdPeshibosiicarchir adteressingpiod utiplgiananhtibody daryotic
or edistiosedhaiioed. by means of recombinant expression, recovering said
antibody and combining said antibody with a pharmaceutical acceptable

acdhtfa apdioradisvanicAcaniding fo.oneley s AsBECINeRe s RO e el

__a hybridoma cell lin MACC2711. The disclosure comprises an
cor o i oL KA 4Rl intibiting IL.15 bioaciviy.

characterized in that the variable heavy chain amino acid sequence CDR3
Acfdgrdantibidpisesel8sisd Sroay ks growgieodeisiingotive srealynoaihody
bin@i3R3E HediBudembiBHB@HD WNObindB 257 0k9] T he lAntibddy, ishpraferatsly by
explehiitpan rartodyiINO:2006/Q 12h64 BGTHERR2Q060RA0A5d-3nlhging a light

chaPNHbOE ispreiBERbIChARKENZEE bY AL IRfsLeR MutKR) A cIesS said
antBreieraRly9f:1Q;9 to 1013 M for binding to IL-13Ral. Preferably the
antibody is characterized in that its heavy chain CDR!, CDR2 and CDR3

sequences are selected from the group consisting of the heavy chain
Acqepgjag to @ tenth aspect, there is provided a method for the preparation of a

pharmaceutical composition characterized in producing an antibody as disclosed above
by means of recombinant expression, recovering said antibody and combining said
antibody with a pharmaceutical acceptable buffer and/or adjuvant.

According to an eleventh aspect, there is provided a hybridoma cell line DSM ACC2711.

The disclosure comprises an antibody binding to [L-13Rei and inhibiting 1L-13
bioactivity, characterized in that the variable heavy chain amino acid sequence CDR3 of
said antibody is selected from the group consisting of the heavy chain CDR3 sequences
of SEQIDNO: 1,3,5, 701 9.

The antibody is preferably a human antibody.
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5 CDR2 and CDR3 sequences of SEQ ID NO: 1, 3,5, 70or 9. The

antibody is preferably characterized in that the variable light chain amino

acid sequences CDR!, CDR2 and CDR3 of said antibody are selected
WeoleHE2g¢bup consisting of the light chain CDR sequence8GI/BR@4Dr0003

NO: 2, 4, 6, 8 or 10. The antibody is preferably characterized in that the

variable heavy chain amino acid 1®¥sequences CDR!, CDR2 and CDR3

of said antibody are selected from the group consisting of the heavy chain

nces o 7.0r Vgar ght haln
g?nlr%st Zb((]:bl er{%raﬁ%ﬁ%ia%éﬁ% éﬁd’ [ %@ of sa| tE‘)Iﬁaiy arg
BeleBY ﬁ@rﬁ tﬁ%]&roﬁ}é E‘Hrf-’éﬂéjt}ﬁét@f né3Rght chain CDR sequences of
SEQ ID NO: 2, 4, 6, 8 or 10. 15 The CDR sequences are preferably
P?é&@&%ﬂr 'ﬂf%ﬁ@ﬁﬂl@’ éﬁa@@;@ﬁh@&'&%&ﬁ% @tfs%h %@@@IELRCDR” and
ramework) regions nti referal ized in

A R R R i SR
9%‘4) et 5 NG T o o o T
of SEQ ID NO: 3 and as light chain CDRs the CDRs of 20 SEQ ID NO: 4,
anaamseh ﬁi@;:@@;@%‘hﬁ%ﬁz@ﬁ %ﬁr;@a{%u%rﬁ‘éﬁ@@gaﬁ gt chaib acxd

t e ain )

? gulgﬁ(btg ,%J%Sa%i%% gf at\‘%g ?E%:Rt éqﬁ ﬂqge grmg)

%E{ chain C
H%W‘Eﬁa%é h @n%&%m@%@ ﬁ%sﬁ% @ ‘élﬁa &&4igpHt @htin CDRs

the CDRs of SEQ ID NO: 10. The CDR sequences can be determined
Tbearlibgloidhe-sandasdaliniton afitdbkabatdl dheSeaueneasaf acd
RIOIGIRS f&rb@@f“ %giﬁﬁ' @ﬁ%@eé% 2 §ivh %'s;é?% i SRR, foup

Natlonall Bethesda, MD (1991). On this basis
Efﬂa&é fhﬁ%%é@%ﬂgcftﬁ N PR e

ﬁ@H@Wmélﬁéq getitesdni eady TR CDRBREDRPEA 81d36P6Ps RO 48
N@bdd B sdle Qe CRRR {RF AP BRI BNQh RIS CHPsGRRZ(ad

%@N@j SEQR NQ; 1, 3, 9, CDR3 (aa 99- 107) of SEQ ID NO: 5,
3 (aa 99- 112) of SEQ ID NO: 7; Light chain CDRs: CDRI (aa 24-34 )

of SEQ ID NO: 2, 4, 6, 10, CDRI (aa 24-35) of SEQ ID NO: 8, CDR2 (aa
BhesEPEf SEODNG, Prekrell [ ofe TR ATd S1MeTiop, SED MPNOBland

€ RR3:{Eey 89-F)rehGER) HRING: 2, 4, 6, 10, CDR3 (aa 90-97) of SEQ ID
NO: S.

The antibody is preferably characterized in comprising as heavy chain CDRs the

CDRs of SEQ ID NO: 1 and as light chain CDRs the CDRs of SEQ 1D NO: 2, as

heavy chain CDRs the CDRs of SEQ ID NO: 3 and as light chain CDRs the CDRs of

SEQ ID NO: 4, as heavy chain CDRs the CDRs of SEQ ID NO: 5 and as light chain

CDRs the CDRs of SEQ ID NO: 6, as heavy chain CDRs the CDRs of SEQ ID NO: 7

and as light chain CDRs the CDRs of SEQ ID NO: 8 or as heavy chain CDRs the

CDRs of SEQ ID NO: 9 and as light chain CDRs the CDRs of SEQ ID NO: 10,

The CDR sequences can be determined according to the standard definition of
Kabat et al., Sequences of Proteins of Immunological Interest, 5th ed., Public
Health Service, National Institutes of Health, Bethesda, MD {1991}, On this basis,
the complementarity determining regions (CDRs) of SEQ ID NO: 1-8 have the
following sequences:



Preferably, the disclosure provides an antibody comprising as
complementarity determining regions (CDRSs) the following sequences: a)
an antibody heavy chain comprising heavy chain CDRs of SEQ ID NO: 1,
3,5, 7 or 9: b) an antibody light chain comprising light chain CDRs of
SEQ ID NO:2. 4, 6, 8 or 10, whereiathe CDRs are selected

Hgavx‘?‘é‘fi’a‘%;ﬁ‘%"ﬁﬁgé’ Of@ﬁ‘ﬁh th%‘i é“; IF‘@ fer bg ghay ? 'Zeﬁb'@mo‘
rising as heavy ¢ aln variable region SE 1an

e e SO %gls%ag 9-
IDlN’O.oﬁ%E@ B3 NghtsclianR yasrabie IreionSBHEEDND: RO: 4, as heavy

uoghaiaan@ti@lgle rRYIgY %&QAQNQ@EM@N@@ gaﬁrgmd@m (@Q'@f}?ﬁ %Of
na as,li

cha|n vanatﬂe reg fl)(:}g?s% g%aé%ba%g or gg%gﬁ \?grﬁ!aglg(r%e[}%an% %I%t?) of

NOFEQ éﬁ&“&%a@rﬂ]@cﬁ%wéﬁ%ﬁﬂeg?égﬁ%%%t@ ©:416. %&Qﬁ"ﬁb@&yg%w)

prefefalyizhdratterized in comprising a) as heavy chain variable region
SEQ ID NO: 1, as light chain variable region SEQ ID NO: 2, as x Iight

hain copstant region SEQ 1D NO: 11 nd s yl heavy chain cons
Pref R ol (BN SEBHEN W0 e TOAAR e B L SRR gpcntarty
detmesw&a%mé@ﬁf{&% %&W%ﬁﬁ@ﬁﬁ%le region SEQ ID NO: 3 and

as light chain variable region of SEQ ID NO: 4, as x light chain constant

reglo, | t I |
O i e o o oA DR O oot N3oTA 5

c) ds heavy chain variable region SEQ ID NO: 5 and as light chain
b) vatiabléibedioneis EIDMOpBsiag kdlyhehnnddnstantrebNSEQHD: & or
NQ@g,|1 and as yl heavy chain constant region SEQ ID NO: 12 optionally

wh {Hyﬁﬁﬁgﬁlje%%ﬁ&ﬂ%&% RAtndY BRERA GAG:.N297A, d) as heavy

chain variable region SEQ ID NO: 7 and as light chain variable region

SEQ ID NO: 8, as is light chain constant region SEQ ID NO: 1l and as yl
Thehartigodshisirpsderstintaegisre S 1D MOprisngpadhalyyithimyeitidhs region
SEG2BARANCaL2 35A B dRZG5ARMIENZASHASBY) ID NO: 2, as heavy chain variable
region SEQ 1D NQ: 3 and as light chain variabie region of SEQ 1D NO: 4, as heavy chain
variable region SEQ 1D NO: 5 and as light chain variable region SEQ 1D NQO: 6, as heavy
chain variable region SEQ ID NO: 7 and as light chain variable region SEQ ID NO: 8 or
as heavy variable region SEQ ID NO: 9 and as light chain variable region SEQ ID NO:

10.
The antibody is preferably characterized in comprising

a) as heavy chain variable region SEQ ID NO: 1, as light chain variable region SEQ
1D NO: 2, as « light chain constant region SEQ ID NO: 1! and as v! heavy chain
constant region SEQ ID NO: 12 optionally with mutations L234A and [235A or
D265A and N297A,

b} as heavy chain variable region SEQ ID NO: 3 and as iight chain variable region of
SEQ ID NO: 4, as x light chain constant region SEQ 1D NC: 11 and as vl heavy
chain constant region SEQ ID NO: 12 optionally with mutations L234A and L233A
or D265A and N297A,



e) as heavy variable region SEQ ID NO: 9 and as light chain variable
region SEQ ID NO: 10, as x light chain constant region SEQ ID NO: Il
and as yl heavy chain constant region SEQ ID NO: 12 optionally with
mutations L234A and L235A or D265A and N297A. Preferably the
antibody is characterized in binding & IL-13Ral in competition to

ag%?%%};{ §%9Pre% 2% Cf:[ 092 %é IIDCQ(%?%' Q03 alsq(%gpghgc%Y\% oL region

e anti Ody IS characterized In comprising as

varidbte Mgidhetre Vet afBi@”ré@‘io%to‘FEt%cfd%%H% Neddo2msos; v! heavy
lc%@@@n@@ﬁt 1@ BOCEQOIDON OCEDOBH 0! Fheithaniablene didhb ofitkddss S A
antibedigsarevshown in SEQ ID NO: 1-10. Useful constant regions are

ell k owni the sta of the ar; sare s
\iyl alen “e antibv%i e re é"r‘érﬁ @%Eﬁlosclona or are cor%%1 Var Nb% region

ér%%dtbea@mibaaﬂ Bh@éihd@dﬁ‘ﬁ@hf%f?ﬁé&@d@sh@ thé aﬁiﬁbwliélaaw
clags-alterad eginarSaaibodyOin a prefensdly eviibodimentof #3dA and L235A

displasure thevantiRody contains a human yl heavy chain comprising a)
a ing acid seguence.Pr etion 0

andiot ar |H%rla%§|F ‘882%’%@ \éﬁ g% LU %Ss\g%tpg erds e Enb EQID
aiﬁinéoaaa séeﬁtérrééinia%@ma%e%sl?@ dRMinGadibis Wh2e5 hrliaavy chain
AtaROt Rrgteralilythe artiborly geoordingytalihedischas i inhilbiis 1123IBA or

indyerd, Riat-HB7phosphorylation with an IC50 value of 6 nM or lower,
inhibits IL-13 induced eotaxin production with an IC50 value of 20 nM or

d/or i its IL-13 or 6 IL- 4in d cell p on, preferab
PreiBEE NS RHERSTAL SO0 i D VA o 1G R O B R
dmand}eo,ommﬂ Bwer (50240013 iuﬁlﬂﬂ)@éeﬂsia&@::pm:ismrﬂ)rgah@tfmn LEoEOAr0 18

ction and induction of cell roliferation are deter ed accordin
R T T L
regieos ihd. € dERa03eld] L 003, (KOSTB2BM8i g afitiepD 6 MGORRYAER). The

varibBR 0BRSS pLelerapli hRtREreized iYRRo BRIt Oconstan:
crossreactivity With IL-13Ra2 and IL-4Ra (KD for binding aftinity 10

regiginhighery ke Wistl deupet rthdie groVides plyb Ftforharaeln | rfes iiiihi&ﬂ Ii 12,

produce antagonistic monoclonal antibodies against IL-13 Ral .

The antibody is preferably a monoclonal or a recombinantly produced antibody.
In one embodiment of the disclosure the antibody is a class-altered human antibody.

In a preferred embodiment of the disciosure the antibody contains a human vyl heavy
chain comprising

a) amino acid sequence ProszValassAlagzss with deletion of Glyze and/or amino acid
sequence GlyspzleussProsaeSersapSersy; .

b)  amino acid sequence AlasssAlagss or

¢)  amino acids Alagss and Alasgs.

Preferably the antibody according to the disclosure inhibits [L-13 induced Stat-6
phosphorylation with an 1Cs; value of 6 nM or lower, mhibits [L-13 induced eotaxin
production with an ICsg value of 20 nM or lower and/or inhibits IL-13 or



The preferred hybridoma cell lines according to the disclosure
(hu-MAB<h-IL-13R alpha>LC.5002-002 (DSM ACC2709),
hu-MAB<h-IL-13Ralpha>LC.5002-003 (DSM ACC2710),
hu-MAB<h-,1L-13Ralpha>LC.5002-005 (DSM ACC2711), hu-MAB<h-IL-
13R alpha>LC.5002-007 (DSM ACCR712)) were deposited 13.01.2005
with Deutsche Sammlung von Mikroorganismen and Zellkulturen Gmbl-I
éDSé\/I rma . The antihodies optainable from said cell lines are

IL- o

KL B FER O SO SEIS firber probidbn deiign 1Cso
valugipk Ehadding ﬂf&%é&hd@é Sndvie I ihtsoliaer AedidiNe 18 tiguced Stat-6
phodiReindetierarectprmpaseicesp ravbing wastoraf com prisiigraaig mueldigermined
accaciog; @nchoskesélis for the recombinant production of such antibodies.

The disclosure further provides methods for the recombinant production

ThhRHERRNIROMES: YQ%}%%’Q&BEH%%%?Q&?Q&? QXé@%&Uﬁlﬁ&: C¥Siatured TL-
& ﬁ%d%g]%% he s IaBF hanan ‘F{ ISR R SR R
ettt @m Errmﬂ S&ﬁ%ﬁﬂ%bﬁ&% ISR S
afﬁ?ﬁbéé@ pUyBEpEREES are capable of assembling together Wlth the
respective other antibody chain to generate an antibody. 7 Antibodies
Thaciesingdortheisplosite showibenefiteforpatientsdn naeduet antagonistic

mofQlisesigiaidatheranysiheiantihodies according to the disclosure have
new and inventive propertles causing a benefit for a patlent suffering from

asth n allerglc disease. The di sclosurefgfurthe provides meth% s for

o Rt g i R e R
alphglis QQMP%nﬂ%%M&/é ditty té%ﬂ‘é@%ﬂbgm]é?&lpﬁéﬁ#rﬁéﬂ%%ér@SM
ACEAE 0F: thie- MéRadtule RalahsRAmHEEuAea| EBnYbosfioR7atbobding 1B the.-
1 3Rlisiplestre. In0aduifiom $he disClotiite comprigestedéthodXariheith Deutsche

Samagohifaethirel af @ rphdsmacentcali tempesitiprbacaosdiry, todheadisclosure.
The disclosure further comprises a pharmaceutical composition

SOMmprising an anthody, ageor df[‘ﬂée% ”ﬂ%é%"sloc' e 0 WA Gisclo
armaceutlcaﬁ effective amoun lona thef W|ﬁ1 abu
and/or an adjuvant useful for the formulation of antlbodles for
Thyphiashaedticakporposes nTbleidisciserectlinger biowdéss pharhelceutibedies
accooimgosititbnsicemprising suchpaistibodipscdsian pramnacentcaily: said nucleic
aci@CCRPtable earsies: oneenbagimesiuthnpharmacantiealics. The disclosure
further provides methods for the recombinant production of such antibodies.

The polypeptides encoded by the nucleic acids according to the disclosure are

a)  an antibody heavy chain comprising heavy chain CDRs of SEQ 1D NO: NO:1, 3, 5,
7 or 9 and

b}  an antibody light chain comprising light chain CDRs of SEQ D NO: 2, 4, 6, § or
10.

These polypeptides are capable of assembling together with the respective other antibody
chain to generate an antibody.



composition may be included in an article of manufacture or kit. The

disclosure further comprises a vector comprising a nucleic acid according

to the invention, capable of expressing said nucleic acid in a prokaryotic

or eukaryotic host cell. The disclosure further comprises a prokaryotic or

eukaryotie host cell comprising a vector according to the disclosure. The

disclosure further comprises a method for the production of a recombinant
Angbodies: L2 °‘%y 8%’0594519 90 discloste, charad %rfz%%eBy FXQ&?ESS'%%M

eic acld eord e sclosure in'a prokaryotic or euka yol

therﬁB%t 8ft aptStsvarty %§8¥d‘° Oty HomT Q2N A8 FR B]%E‘i‘é@”ﬁr@‘ Opertes
caumr%bwwpﬁéé@ﬂﬁf@%ﬁﬁﬁsavgo’wﬂrﬁéﬂr@%yls%hl HecHriBifant method.

The disclosure further comprises a method for the preparation of a
TheRNgePase tienkr eOMPRSiiomeharactanzed RibeleatinglanantiBoghts.

against IIi 13Ra| from a WO 2006/072564 PCT/EP2006/000005 -8

lit bodlesa ainst IL-13 aI Whe ared to su
Thep (}.I ﬁ(?l ugeal et;%:og %reos d%lm Hses% Q dﬁbagcmécg ln of recolscgosurg for

asglé%?b%?é%ﬁ“ Rl 3?1‘%?6%8 88&?6 Iy SATPANTSS g o

the dirgifstte dicildbicte phsisdostar &ﬁayaﬁw&ajaxra?ﬁlqﬁré%ﬁ%wﬁﬂ% acwre of a

phagntibodigh asopessomarecstitgostaisbv@anentioned additional properties.
Detailed Description of the Invention The terms "IL-13Ral, routine

The laﬁ%@{&%he'%%e%érﬁﬁ%%@@%érﬁ&%uﬁw Hag cﬂﬁmﬁ"b‘b‘hﬁgﬁswg“ak%\émod ¥
accbnatihn EH%% (a JJ]SSH{E 04 &- gh&ﬁw&@‘?ﬁ%éﬁ @V}éﬁé oLk g&ﬁé 0 gggzgi?sptogether

7 and P24394, It n therw ate e te
il AR R LB S ey
phaHBR?ﬁéB?ﬂé‘%”iEOi%SRal IL-13, IL 13Ra2 and IL-4Ra. The term ' human
antibody", as used herein, includes antibodies having variable and
Thecénslantredgians (dovdinshavhicle cdmberapsigiect toodefiized; Buchamtibodies
in gepralingcdnmpunoglelulibrequansesihesasiserdiodigiehigmseghancreutical

conﬁ&'&lﬁé&%@iy"El@nﬁﬁ%&éﬂ‘é{it&tﬁﬁﬁigﬁﬁ%}iﬁﬁa&ﬁ%ﬂeﬁs Human antibodies
are well-known in the state of the art (van Dijk, M.A., and van de Winkel,

J.G., Curr. guln Chem. Biol. 5 (2001) 368-374). Human antlbodle can
Thf‘af&éct!fé“ﬁreo S TPPRASGRAI Y S AR 15‘%.%&3“‘%#&% APAI AS9ES é“éub%ﬁle
INVERFRDIN2BMIA OO RPEISEIAGRA TONCIeiS et s BPEPkaTBetB A Glkaryotic host cell

The disclosure further comprises a prokaryotic or eukarvotic host cell comprising a
vector according to the disclosure.

The disciosure further comprises a method for the production of a recombinant human
antibody according to the disclosure, characterized by expressing a nucleic acid
according to the disclosure in a prokaryotic or eukarvotic host cell and recovering said
antibody from said cell. The disclosure further comprises the antibody obtainable by such
a recombinant method.

The disclosure further comprises a method for the preparation of a pharmaceutical
composition characterized in selecting an antibody against 11.-13Ral from a
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human antibodies in the absence of endogenous immunoglobulin
production. 20 Transfer of the human germ-line immunoglobulin gene
array in such germ-line mutant mice results in the production of human

wahtilfelii@sstipon antigen challenge (see, e.g., Jakobovits, ACEERR)BBOI0S

Natl. Acad. Sci. USA 90 (1993) 2551-2555; Jakobovits, A., et al., Nature
362 (1993) 255-258; Bruggemann, M.get al., Year Immunol. 7 (1993)
33-40). Human antibodies can also be produced in phage 25 display
libraries (Hoogenboom, H.R., and Winter, G., J. Mol. Biol. 227 (1992) 381-
388 unbinksf imibasticl againvidL-Bidlo 2 2ch¢0091)584d50 Fhclihe teshmidties:t
of @ﬁla@ﬁb@ﬁﬁnﬁ&@emgrsaaah;ﬁ&a&s@;a\tadam%@f&&ﬁﬁgmﬁgfhmm,
humansnenaclnglBaibadies (69 %lsgg% Ng&ggl A Anby 'aer%%ge%tml

rner,

Cancer The

ImHGREE lfb%ééﬁa@} 86 aéé’mﬁq&m&ﬁaébr %66@%%&%%%%@ of the
vakiars ferniwpfdatibbeliespismetdiesbly monoclonal antibodies including
but not being limited to whole antibodies, antibody fragments,

C|§§§ﬁéﬂf§gs%;éi ibodiasiand.eengtically engineered antibodies (variant or
mutant antibodies) as long as the characteristic properties according to
the invention are WO 2006/072564 PCT/EP2006/000005 -9 retained.
EsPectamppréfeltdd araveisoribitidittlndndh ShtidBdiesnd Ae-tdei and their
"manedienat antibedynds tisethhertinergfeisde.a prapadaiaRRiBRliboghs?,

tfgr@i@%ﬂ@SP%b@?‘(ﬂl&e‘%‘#*&%@@%@@@?ﬁg@&%‘%ﬁ%ﬁI AR o’le eILTP?Raz
incll (%I ﬁﬁr%q%umanlgmgg%d% ﬁ%/rtci DB AR %ﬁﬁ%@&ﬁ’t :ﬂe&g‘&m
isclated byl fdeerhpiantRtheans, such as antibodies isolated from a host

cell such as a NSO or CHO cell or from an animal (e.g. a mouse) that is

transgenis forhwn %ﬂt&%ﬂ@w%'%&ﬁ' 'Hegéﬁeﬁlcgﬁcfégté%%&ﬁeg)f&WEg Qfgmabie

using a re omblnant ress on.vector ansfecte (0] SU a host ce
o R A R AL L Do AR EB et e e
regmﬁgqﬂ%PPé@ﬁa*ﬁ@%@%hh@cm@ relcBrnibiftiat mweaﬁtrbbaﬁ@sor identity
acethdthgrtgthe linvengom favelbeen sulljediedde wdlimsomatithe state of
hYﬂQVM@JiQDijT{m&SAt%@%WQe wglé@ql@ne%ot}&nﬁ \dﬂeﬂ{l%\ék 5 (2001)
regiansof e recomhnant antbedies.re, sequences et eante. e
assigne fo (lll%ednﬁuman germ ?ne gfﬂ an \R gences m%yn}'loeg
v ESREP AT ey el ﬁlﬁ‘é‘lr@ﬁé?‘i@ﬁ‘éQﬁa\ﬁ%th of
TH@Mm doidissiizhtdredhartiisoty’ réferddgeamonocionaghbtibodyoduction.
preterahly ¢f the human germ-line immunoglobulin gene array in such germ-line
mutant mice results in the production of human antibodies upon antigen challenge
{see, e.g., jakobovits, A., et al., Proc. Natl. Acad. Sci. USA 90 (1993) 2551-2555;
Jakobovits, A., et al, Nature 362 (1993) 255-258; Bruggemann, M., et al,, Year
Immunol. 7 (1993} 33-40). Human antibodies can alse be produced in phage
display libraries (Hoogenboom, H.R., and Winter, G., ]. Mol. Biol. 227 (1992) 381-
388; Marks, J.D., et al.,, ]. Mol. Biol. 222 (1991) 581-597). The techniques of Cole et
al. and Boerner et al. are also available for the preparation of human monoclonal
antibodies {Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p.
77 (1985); and Boerner, P., et al, J. Immuncl. 147 (1991) 86-95). A human
antibody encompasses the various forms of antibodies, preferably monoclonal
antibodies including but not being limited to whole antibodies, antibody fragments,
class-altered antibodies and genetically engineered antibodies (variant or mutant

antibodies) as long as the characteristic properties according to the invention are



human antibody, comprising a variable region, i.e., binding region, from
one source or germ line and at least a portion of a constant region that
matches a constant region of an antibody from a different source or germ
Wihag8iRaly prepared by recombinant DNA techniques. SUBGT/EP2006/660005
class-altered antibodies are not 20 naturally occurring and therefore not
available directly from xenograft mice gf-orms of “class-altered antibodies”
encompassed by the present invention are those in which the constant
region has differences from the wild-type constant region sequence that
restirinsansnaoally peafmgdifere meprapaniésiavoendimjimdie. The term
inventiodioaspacialin segrcheHadrinding pRglestmenaes dF fRAcules
Ao FR N EIOUIE B DO e gps allered antbodies are

the product of expressed immunoglobulin genes comprising DNA

segments encoding irnmunioglobulin variable regions and DNA segments

enEeriiagn masorbaebulinreuh stacraGi e sseiieetitisifontondddibingclude all
5  classralieratbadiébadies invelye <o ayertastresamhinani-DbAr-anthBrnat

t%@&ﬁgt'&feﬁ%%@y@&@goﬂ%&h@z}m 'ﬁ'o@%e?l"s&%ﬁ%s% 9@56%%1“45%991 or
et aI Pr%i: Natl. Acad ci. USA (1984) 6851-6855; US Patent

NS Gy it B 5645k a’ffhga%ﬁ%ﬁéor B (VRPABRERRTIER TS
light éﬁﬁh?‘é\?ﬁ)?%ﬁ@@ﬂelr@gﬁoh fcantRinaR) CRIGSOH) yeonseehbiestsid into
denoetes lbet pdit dehchcohibieNaibhoikighiand WMOH006461dRBR64Ad constant

10 PG& %ﬁ’@ﬁ%&@%@@a&th%\éx%'sﬁmﬁﬁmy%%%&@&%& o the
binding the,anti the ntl gen.. The domains of Vanableﬂj%-b‘mt Fnammo

&‘ﬁeésn PR et SO eTEPAR LR HHAR,
co%ﬁﬁn%%ﬁﬁﬁrf&nﬁé@vafﬁ (FR) ?\agﬁﬁssomm@éé@ea@fméégweawm@@es are
contgerved, tbannectedibisthres hyped/aniablegegidhs " (of and VI sequences,

copmplemeratiheternining. 'S iRRs. s RS, dhe fame work de diansvo.
adopt a O(beta)-sheet conformation and the CDRs may form loops
connecting the (3-sheet structure. The CDRs in each chain are held in

15 thdirqrrer-difaendisrsl atieedie Bfmidtranemwedionramibetia Rorfarably a
togsther withbihviy CRRgfrong theothble crrginrthéantigelingineghe, sitemT bae
am&@@lydiegéfmamelmm ehaipCDBRtegions, praferablidhe MRAVERIN -

ﬁ aQfslratt!é:uIa{lg/oléci’nplg;[(r)t):%ngr%1 6:Inmt]he bmdmgr ecifi |t¥/aff|n|%Z
e ant| es accor rﬁ%to "the Invention and therefore grow

fuﬁ%a% S @Fﬂ%mm techniques. Such class-altered antlbodies are not

20 naturally occurring and therefore not available dlI’ECﬂ}T from xenograft mice. Forms
of "class-altered antibodies” encompassed by the present invention are those in
which the constant region has differences from the wild-type constant region
sequence that result in an antibody having different properties according to the
invention, especiaily in regard to Clq binding and/or Fc receptor (FcR) binding, i.e.

25 by change or mutation of Fc. Class-altered antibodies are the product of expressed
immunoglobulin genes comprising DNA segments encoding immunoglobulin
vartable regions and DNA segments encoding immunoglobulin constant regions.
Methods for producing class-altered antibodies involve conventional recombinant
DNA and gene transfection techniques are well known in the art (see, eg.,

30 Morrison, S.L., et al.,, Proc. Nail. Acad. Sci. USA 81 (1984) 6851-6855; US Patent
Nos. 5,202,238 and 5,204,244).

The "variable region" (variable region of a light chain (VL), variable region of a
heavy chain {VH)) as used herein denotes the part of each of the pair of light and
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The terms "hypervariable region"” or "antigen-binding portion of an
antibody" when used herein refer to the amino acid residues of an
antibody which are responsible 15 for antigen-binding. The hypervariable
Wi gort¢srprises amino acid residues from the "complememaritre2006/000003
determining regions" or "CDRs". "Framework" or "FR" regions are those
variable domain regions other than the hypervariable region residues as
herein defined. Therefore, the light andOheavy chains of an antibody
comprise from N- to C-terminus the domains FRI, CDR1, FR2, CDR2,
FRB82\C DRE; 26kasitiFR40IGO RitstlyAR riediogslarerditedynin etk actigedinfhe
to &B&Wﬁﬂﬁfdﬂﬂ%ﬂﬁéﬁ@@ﬁ& gtaky; &Qﬁﬁ@ﬁ@@%&fsgﬁ@%@ﬁﬁf structure

Im er ervu:e National Institutes
of E[I—nig%%?%g%ew It(lje%%% % g’ IPHBIA%EJ;ﬁigm dorn alns E}alre hotinvolved -

dirBEfyiABATER 6?%‘?1’3%‘?1% 65 al?Wéﬁ‘i?ﬁ@H YEEAIiP VAP DR BrRERY
fudetisnsnbepragting oRllRe) amiro Bielde T lsetpgénce idhe eofi§tart-sheet
regifookidiein Aeavi-chBRs nantibed mlﬁ&rdmﬁaglmmﬂ%t@lh&%@ The
interiie ma?%hé%@ﬂ%ﬂq}m@%&@ @Me&“%é%% Lo g@eﬁmawork

further di t cl
Iggfﬁ?gl‘éi\gi'l ?f%%%gpi*ﬁ R &%ﬁi %8%?%??‘@5%6%%%@?5&%%6%1%

to He @hﬁeﬂf@ﬁb@ﬂaés@@bﬂﬁqh@hh@@Gb@%&l%@aﬂeﬂref@abhatbadmaay chain
resEclivelyy SpaTheiartibadiesaccotedinoie tkiﬁdﬁigegﬁ&m&@/mwyhe
of AQ@%&Y&%&}&? &%@&%@Bﬁ%ﬁyﬂ&%‘éf@&%@lﬁ%In r'éﬁe%odﬁgc‘%mﬁhe

acxlvat|1(:)n Clg binding, C3 activation and Fc recepto ing. Binding to
Clbn?rs?%é Sed by defined binding sites in the Fc part. Such binding sites

are known in the state of the WO 2006/072564 PCT/EP2006/000005 -11
arllandedasthijjetvergbbyrbgikaSom dhiigtabintiprustch 324 GRSy when

25#2R60;, Binhoyse aBm@QQxc@f‘e@f&e‘g r]f’al}{lgihth Q%!Ici'ieatg'gg gznmble
90 917 ton D. Nat%[)e 288 (1980) 338-344: Th

Bu
B R 35 J000) SSS 1 CUR AR A P B o
nﬁ%lfunﬁq’nmém%%mﬁmmwwmh ., E0Ral., frwewozs”(@@oﬁz”
123612468 Hierganzife, ébahid m@g:mn@lom/eﬁﬁhémﬂ@ B#8erBadkbandeBn
& gg&gd?(%‘lzassh&%%'ﬂgﬂi‘%g'%%ﬁﬁ Ght- 23 Egn%ﬁle%?gla%%ggf’ F3divody
a mherin r
see lse m,gl?ﬁbod?gst% sué ﬁ]ss %ﬁaﬁg% }t @9 usu ﬁ?;? f?id\fj(\/% {23
cotAp @%%e Banatbac e ety aﬁal ?%&xégwow thmaiadand dedinition
amibBdies doehobantivate of Proteins of Immunological Interest, 5th ed., Public

Health Service, National Institutes of Health, Bethesda, MD (1991},

The “constant domains” are not involved directly in binding of an antibody to an
antigen, but exhibit various effector functions. Depending on the amino acid
sequence of the constant region of their heavy chains, antibodies or
immunoglobuling are divided into the classes: IgA, IgD, IgE, IgG and IgM, and
several of these may be further divided into subclasses (isotypes), e.g. IgG1, 1gG2,
IgG3, and IgG4, IgAl and IgA2. The heavy chain constant regions that correspond
to the different classes of immunoglobulins are called u, 8, v, o, and &, respectively.
The antibodies according to the invention are preferably of IgG1 type.

The Fc part of an antibody is directly involved in complement activation, Clg
binding, C3 activation and Fc receptor binding. Binding to Clq is caused by
defined binding sites in the Fc part. Such binding sites are known in the state of the
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10 the complement system, do not bind Clq and do not activate C3. As
used herein the term "Fc part derived from human origin" denotes a Fc
part which preferably has an amino acid sequence of a Fc part of a

WL Baftbody of the subclass IgGl modified in such a waRCIEPHODIG0S

binding, C3 activation and/or FCR binding can be detected or binding is at
least reduced for 50%, preferably 70%; compared to a 15 human IgGl
antibody. An "Pc part of an antibody" is a term well known to the skilled
artisan and defined on the basis of papain cleavage of antibodies. The

antib Giie S ecEsdireg tdthbukare fiibnes thialin memnphirt 2prefesAb REGAt AR
anfinoheokt, SequehCetot 4. Foiialt ierived 16 1ouM 3000 ginGAtn, D.R., et

pr@f(ﬁ@&tﬁ&@ﬂﬁ*@%%% sfihehumangonsiant 1eginns. 1'3{)%&%8‘?'5’ b
S ass Mostl

tat art 20 frq G
pre?eglrrriéJ are B arts (fompﬁ |ng a V- #eé@@%ﬁﬁd‘c%ﬁsﬂ% S BT et
ex@mblEitelshol#Hdh SEGIDAES: YipFsithimataliohsrasdurabel ( Il?%ﬁﬁk?r
D 28520 dIN2IDA {W0SUSTIHAR I ¢-Hitesanecon Stapt, AN £70, ¥ebEaals,
chais axs gdeseried,in ggﬁ@"{ﬁﬁrﬁ@@ﬁ@ord WW%&I E rc%%@ﬁa?f see

Ed Ith 5 National
e B B i o g —

J. ExeRaa- 16 ity %@i af@@itl% mwlg@ﬁammmd@ Eptzatioiie
1753e (doB9r5 st SATerthéoccomstami domaididsdoratarsedvindlies invemdidmerein
IOrqwd&ﬁo“mqmwa@iﬁ@%?iﬂﬁi%rﬁﬁfoﬂgﬁal@%@&'%? Qﬂﬂﬁ}g%ﬁ 8%951

V variaple r norane chain
3 MQE&Q%&L}% I?&]sée lg?iro |IgChEE and }E (}a%?c &éillﬁs ?F?[ Finve é gGl

eno
d.ﬁ@é?ﬁﬁﬁ? ﬂtWé‘Yaﬁﬁﬁaaﬁ& fHadingtigaAcT s earmmios BR é@dleg can
nukteletettd mdieslify asubest hetein] isiir@adectfeaingiiae, Ddpared to a
mﬁlﬁﬁuﬁﬁ%@m%ﬁrﬁgdm@tﬂcwe%a& @‘ﬂg&@tlﬁrﬁ?wgg?ilﬁgl—g@r%ﬁ%gignown to the
Si t r S ed, but preferably is dou ,
Dﬁ%ﬁe%c%%%a/%ngéa@%c r@% BeohaOR A S TR ‘“a%%“’dees The
"o BRPRRIR AREH Wﬁéﬂ W?s“b‘f?&%%fllﬁ?&%ﬁﬁc@%ﬁ%@%ﬁ@m Bithigs amino
arfstHeetsalsio el seyquisnived Borrearmle; @NAfOpecfiresyqlienae obrts
sedf éiotyulpatesistaperabibnlinkee: i P M?&ﬁ%ﬁpﬁﬁﬁg@dfﬂhﬁan Fc¢ part

r sin cretion of the )
e S Bl

seqaan e A FERRR A iptfol Ofthie SE ID NO 11) with mutations
L234A and [L235A or D265A and N297A {WO99/31642)

Human constant chains, e.g. y1-heavy chains are described in detail by Kabat et al,,
Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, MD. (1991}, and by Briiggemann, M., et al.,
J. Exp. Med. 166 (1987) 1351-1361; Love, T.W., et al., Methods Enzymol. 178
(1989) 515-527. The constant domains preferred in the invention provide no
complement binding. The "variable region” (variable region of a light chain (VL),
variable region of a heavy chain (VH)) as used herein denotes each of the pair of
light and heavy chains which is involved directly in binding the antibody to the
antigen.

The term nucleic acid or nucleic acid molecule, as used herein, is intended to
include DNA molecules and RNA molecules. A nucleic acid molecule may be
single-stranded or double-stranded, but preferably is double-stranded DNA,
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sequence; or a ribosome binding site is operably linked to a coding
sequence if itis positioned so as to facilitate translation. Generally,
"operably linked" means that the DNA sequences being linked are cis,

WahWORTRE €ase of a secretory leader, contiguous and in reRiHePRanf 0005

However, enhancers do not have to be 10 contiguous. Linking is
accomplished by ligation at convenientrestriction sites. If such sites do
not exist, the synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practlce As used herein, the expressions
"cd mugeil Rié isangerebly dimefs veen isiurlined chiry Gatsijoanbreli iurship
desiginatioris:inaludecprogie syquEhus, Foe wardsle]l DaNGOEMARIS @Ade or

"transtasmed gglls'd ﬁﬁﬁeer&m@rmw@ﬂ%%&g{%@@ﬂ&wwE?%@%Ly@@as 2

therefro WIH]LOtU'[ re ard or.the,number of tr nﬁ ers, Itis also understood
thgtr%ﬁfo r%n ena1 rﬁ 8? 5 mremsefaycrlcfenlhcal e[fﬁkpceg eﬁtadﬁgpf‘(?ter or
deﬁﬁf@%ﬁ@ &QH%{?B'&W%W&%Q@%\F%W%%@@éﬁ?cmgt@rfa%@ftﬁétw%fhe
funetiomcer drieldbisahachivitiras seteepediprlinidtetorgindilly teansfaeriidlis
Ceﬂcﬁ[ﬁdﬂé‘d%@%@' todfciaRre Histinehdesigna I%O%;@I%wmgdﬁéa%'m& the

om the context. m blndln to, Ral" as_.used he
m%%lﬁ}s{ the bindi n?]b%l ﬁﬁengﬁgbaﬁe o[ %R}al meaﬁ:al?] v? oaassesczr;f:{/‘ory leader,
préERSYEBIGHH Aindingeadssy fWWﬁ|cH‘fWé‘f§ﬁt|l§BB§M§fbdimd1€6 dEwfaeebe
anchbigling .ofill<b3 Rahkisomplistiré dpigtictace Riasment Resamancgtes, If
(SRR s@@@@@ﬁéﬂ@ﬁﬁstﬁé%m@ﬁ@%ﬁ@%@ AG M QF 16982 Rre used in

pr%gce:@ cewiltﬁ Conve MmlNo bundlng means a ICD of 10'6 M or more.
The "antibodies accor&ng tothe invention bind to the extracellular domain
of human IL-13Ral and preferably also of mouse IL-13Ral. Binding to

IL-A8Redtanhmintbestyakssidys d BIAcOrdlaisay @dafmicialBiosensonsed
Aan@maag@aﬁwaﬁ@nAnTh@@ftﬂ@ﬁglﬁBm@ bmwag r@@@iﬁedi%yﬁh%hkermds

kau tant fQr th ti f the
ait% y/:g%%gr? ?gﬁqﬁ& S%Ok(rjn E s@sé%?atlon rate glf%)ﬁm I&% ECt C\7{}0a nd
BEfEEsSEA ﬁgﬁ%%emﬁtféﬁgea% E'}i’ﬁd?ﬁﬁlB‘Frl Eﬁfltgaeeﬁﬁﬁr_rﬂéfpééﬁéée

in mnde@tbwtﬁ@hﬁhbmy aceordinbetprtihscinidntion. T ASNAhititior,igue to

meREbedas horinan BliShoiar Uimﬁﬂgp?f)ébnil&ﬁ@ﬁ Havd IRaMtrdRaction

he&%ﬁ% c,ral agawagr&y%é&*%} Ao s a%%fb% @31“28?';!{%‘?9:;%%%&.
IL- Rg are added. The | %5&) o t e antihodies
ere tmct esignations are inten 1 be clear from the context.

The term "binding to IL-13Ru1" as used herein means the binding of the antibody
to IL-13Rod in an in vitro assay, preferably in a binding assay in which the antibody
is bound to a surface and binding of IL-13Ral is measured by Surface Plasmon
Resonance (SPR). Binding means a binding affinity (Kp) of 10° M or less,
preferably 10 to 10® M. “No binding” means a Kp of 10° M or more. The
antibodies according to the invention bind to the extracellular domain of human
IL-13Ral and preferably also of mouse IL-13Ral.

Binding to IL-13Ral can be investigated by a BlAcore assay (Pharmacia Biosensor
AB, Uppsala, Sweden). The affinity of the binding is defined by the terms ka (rate
constant for the association of the antibody from the antibody/antigen complex),
kd (dissociation rate), and Kp (kd/ka).
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5 according to the invention for the binding of IL-13 to IL-13Ral are no
more than 6 nM. IC50 values are measured as average or median values
of at least three independent measurements. Single IC50 values may be

WeLtgshesstope. The antibodies according to the invention BE&EP2006/000005

preferably a binding to the same epitopes of IL-13Ral as an antibody
selected from the group consisting of 130 antibodies LC5002-002,
LC5002-003, LC5002-005, LC5002-007 or LC5002-018 or are inhibited in
binding to IL-13Ral due to steric hindrance of binding by these

antiwodisgiBindiiglihtiitiod Bah bérddietebl bhamsPrliss sesprbimgtarthe
imimabitizaddnrtibatyeelectaeh ol hd QrOPCORSISHTY-Qfi ARQdiES- 13 to
O 08 AR L LA et
GoBESRIN R Bl EBh %‘%ﬁoﬁ*ﬁiﬁfﬁ%@ﬁﬂf 35@& & So‘i’%%% Bitibastiss
shesker dieg thébaitiradipeém Bwasinding cAhlahtiboby SRetrsd fromotiséhan 6
gravp donsistingsofianiikedias! | £55002200 2y L&A -@03s LEESA0RLD e
LGRO9%:0 A8 &SRR & JHE ermIGIRe L NRARRB RNQGIN

determinant capable of specifiC bindslng to an antibody. Epitopes usually
consist of 20 chemically active surface groupings of molecules such as
antif ddibiebrssisgaidsiddodhai By eritbushaymsirebhet e dinado the same
dimﬁngjeajanl_fsﬁuwmm] cﬂaa_ﬁact&riﬁt&ﬁsr, aelavel Sﬁﬁpehﬁi(g@@rg&nsisﬁng of
gh%{agg%ﬁg@@_s&@rg?gﬂm%@éd@éq nengs Eﬁ@égt?ﬁ%g}%]&j?ﬂ&pﬁésléé%m or
istingui in that the pinding.to ormer but.n e latter is lost in

e B e B R B e g b Thee
hutRERoskR T P IR iR IR | LsMaPandisFRsting 1Eo1 S Bodstityising an
chemacteiized by ibodaffaityedffrdOr i (KD) on ks gpréfetbblyiaf T 10002,
1%%:@%&@0??{33@%@.@"685,13?@4@&?@ ak @I&@Haﬁqilﬂsg'};ﬁlél I(lfLDisQ{egﬁ%d a
prefera -8.t0 10" or pinding to,murine |L - al. In a preferre
e B R e S

ardRriEr & HiSPRLFEAYEPB Y TN RSHS SR BRERIIBHRARE Summsatvith
from theigrbuplseietizddtbrmgthebimdimgmaodameierdikal RE0ARDRDL, C5002-
birmdm@z@bf@-oasme:mﬁciagﬁ 153 g@%ﬁgﬁ%ﬁ%%gggafe%g%ér%fgﬁm% BFOLEL
COoRsl of. anti | B - - , - .

R S D s To g o SRy cons o
PEHIREDDATIBO TS e 8 IR Sorke Web sty f5iRe TStk fiokreide
prgh@iabiylén@dg%jehaby et imemndimensional structural 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 invention comprises also a human antibody
binding to IL-13Ral and inhibiting I1-13 bioactivity, characterized by an affinity of
10 M (Kp) or less, preferably of 107 to 10 M for binding to IL-13Ral and by an
affinity of 107 M (Kp) or less, preferably of 107 1o 10° M for binding to murine IL-
13Ral.

In a preferred embodiment of the invention, the antibodies according to the
invention are further characterized by one or more of the characteristics selected
from the group selected from the binding parameters ka, kd and Kp, binding to the
same epitope to which an antibody selected from the group consisting of antibodies
L£C5002-002, LC5002-003, LC5002-005, LC5002-007 or LC5002-018 binds.
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means. Such methods are widely known in the state of the art and
comprise protein expression in prokaryotic and eukaryotic cells with
subsequent isolation of the antibody polypeptide and usually purification

Wid WisHarAtaceutically acceptable 5 purity. For the protein eROEEBRSNG/060003

nucleic acids encoding light and heavy chains or fragments thereof are
inserted into expression vectors by stapdard methods. Expression is
performed in appropriate prokaryotic or eukaryotic host cells like CHO
cells, NSO cells, 5P2/0 cells, HEIC293 cells, COS cells, yeast, or E.coli
ceflse antbedésamibodipdsadeoirersd sromtethee et gupdrned anvtrerccelimant
afteedysis)ichrRBecambinani-pradostiaon tkanibodias is:\wedll dﬁa@mé@m@m
st t f e ravl ti
M?k%.fgim% M‘% jé%%"s{?ﬁf%g('%@gg TEASHENA S o
Prite é&&o ERTAES (Y05 P2 lbﬂr%fuéfa{%fcﬁﬁsm‘ée
(2000)7159r Ibqu@mexpm@onmug@@m@%@g $zbt 88bhasyTdheins or
aniibpdiessmay-be piesantitdvhiole egsestioa calliysale; Qiniarpartialiyds.
pUE!Q%Qs%ﬁLi?%@ﬂ%@ﬂé(dpﬂ{%ﬂ{}f%?w@%&?%ﬁc &foIIZQFP%HE %&?&;&ﬁs like
eli te otS% 9 i% r}gﬁg;or otllélsgr contaminants (ﬁ eﬁ d
celie el iy G S RS PicloifgeLs =
alﬁhﬁﬁé@@@tﬁé&fﬁ%@ e thoreahdingpesiian ehedinafisytzitly, agarose

gel electrophoresis, and others well 20 known in the art. See Ausubel, F.,

et %&%1%{%%&{&18&% éﬂwe@wléa@mimn%ﬁ%@%ﬁﬁbéﬁm@qm%

iley Interscience, New Y,ork 1987 ells is
de R gl th I o ﬁi@%ﬁ%ﬁ%ﬁzﬁ Eagiagyeer Purit
104~ ié??%é%%%&ﬂ%ﬁhﬁ etk PERisischBiSariG, 878 19007 s Ko fman,
TradgsidntleRpressian. is5desevibEd iyl elWsrburdcierDYag &teal 40Nuekbs) 870-
Adcigs. Res. 30 25 (2002) E9. Cloning of variable domains is described by
Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 3833-3837;
Carter, P., et al., Proc Natl. Acad. Sci. USA 89 (1992) 4285-4289; and
NorEARRgdies @1y by PRrRRIrBI helhSels ot {198 Ay, @7, ia & partially
preferfed namanne&br@wdnmysmmﬁ@alﬁiﬁ 203 ferdescribeddyto eliminate
Sc&tka@g.@nuzgr ebn@m&ar@t%@ﬁamdﬁmﬁlmt% Qﬁiggxeemz@%&%)e@aéas
ancgjr %r % Qe% s%nd%zod‘]t’ecﬁﬁll Lrgsr,nuc? eth ai e/ I]‘\S%g? 621tg'n9e 1%? 1

he C ntroflseqaences that are suitable for p karyo es, for exam

ndtRANE SAHSRer EFHBWEIRPER: Gisaraterisksliehicabarta %%géh?és well
blrﬁ@m‘grsumethm 20081672864 RCT/ERZDO600DG06c0Ls in Molecular Biology,

Greene Publishing and Wiley Interscience, New York (1987).

Expression in NSO cells is described by, e.g., Barnes, L.M.,, et al., Cytotechnology 32
(2000) 109-123; and Barnes, L.M., et al., Biotech. Bioeng. 73 {2001} 261-270.
Transient expression is described by, e.g., Durocher, Y., et al., Nucl. Acids. Res. 30
(2002) E9. Cloning of variable domains is described by Orlandi, R., et al., Proc. Nail.
Acad. Sci. USA 86 (1989) 3833-3837; Carter, P., et al., Proc. Natl. Acad. Sci. USA 89
(1992) 4285-4289; and Norderhaug, L., et al,, ]. Immunol. Methods 204 (1997) 77-
87. A preferred transient expression system (HEK 293) is described by Schlaeger,
E.-]., and Christensen, K., in Cytotechnology 30 (1999) 71-83 and by Schiaeger, F.-
J» in J. Immunol. Methods 194 (1996) 161-199,

The control sequences that are suitable for prokaryotes, for example, include a

promoter, optionally an operator sequence, and a ribosome binding site.
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15 Eukaryotic cells are known to utilize promoters, enhancers and
polyadenylation signals. The monoclonal antibodies are suitably
separated from the culture medium by conventional immunoglobulin

WoLkifie8tRdfprocedures such as, for example, 5 protein A-SEEHEPO&E/000005

hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity
chromatography. DNA and RNA encoding the monoclonal antibodies is
readily isolated and sequenced using conventional procedures. The
hybridoma cells can serve as a source of such DNA and RNA. Once
isélakety ofire DN ATndpben isatibe intomspressioryestorsdvpieiphdanglation
theigdsansfected into host cells such as 10 CHO cells, HEK 293 cells, or
myeloma cells that do not otherwise produce immunoglobulin protein, to

in thes nthesis comblnan onoclon I antibodies in the hgst
ettt ettt Sk

am%%@nﬁhvmglwk@mvm&mmemﬁmmmh riacléotideaamde,
anpine-acit Seduenechitbonogiticaticns mhiah 4oy etlaffattahalealsiiiealysis,

aqgvﬁﬁﬁﬁpg%%ﬁtﬁﬁﬁﬂe PSS m.@QH&Qﬁﬂga&%%%W&f@ntﬂ %nﬂboches is
fIC tions can be introduced by, standard te‘é&‘i&i ‘é%ego now

%ﬁ%ﬂ%a fF@‘bﬁFéE‘?e‘b“%‘i% ISR RIPEE R, ma cels
mﬁ%&g@ﬁ‘@s@. %:Wéﬁvaﬁlwhrmhé aeid Babstifdmiensotihde éheriebifn may be
whiskrthe iamisgpasidore sidtesswplacedivathtan sraindiarichtesidile such as
hayving Qﬁ@@ SI@Ei@rﬁgjecaﬂa'Br es ofamiRag: agid fesidues.hayi g}duce
S|m|Iar Si ns hatve beenbdel d in th art. llhesef milies inclu
amino aug u%ﬁ HESIESdS RAIRE (4 Sy@sﬁsés gfﬁcﬁgj Téat’ilélﬁlé?n %f%rllca,l

sidatirpsiss iethe hespeaiic acid, glutarnlc acid), uncharged polar side
chains (e.g. glycine, asparagine, glutamine, serine, threonine, tyrosine,

cysigi r&%mﬁbf@f&%&@)dﬁ@%@ﬁé sidefRRINs dRdk, RlaNIBRRD YRINEntibodies

le cme |soIeUC| rollne ryﬁalqmne1 me h| ine beta branfhed
CON erva se uent catl ri BUucied 1 & a da guence
Si e c ains (e.q., nine, valne Isoleuce) and afomatc sige

(e BOHSE; ‘ﬁH el Eﬁyﬁéﬁﬁ%ﬁb%@ﬁaﬁwaenﬂﬁ’aédﬁﬂ@ar@@acs of

n mhessmhiai}ammchugj tpegiduevenadhumédnidititbaSRal drtibocylcan bey

preferably keplages Withangthes ang %@'Qt’éeéipééﬁecﬁr%mtﬁlg%ﬁmﬁl§'ﬁ@}2-

Chl%%{ﬁnall){n%glgrg‘p\? %gsgu%%tlgugglqg ca &Cl gbesrt]; &Bﬁed ch:lude ones in
on molecular model INg as deSCI‘I by

enesis
R.%ﬁ%r%lﬁéﬁﬁ oI AFICNERHTY 337 TES) $53- 3 ParRP it redidue having a

similar side chain, Families of amino acid residues having similar side chains have
been defined in the art. These families include amino acids with basic side chains
(e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic
acid), uncharged polar side chains (e.g. glycine, asparagine, glutamine, serine,
threonine, tyrosine, cysteine, tryptophan), nonpolar side chains (e.g., alanine,
valine, leucine, iscleucine, proline, phenylalanine, methionine), beta-branched side
chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine,
phenylalanine, tryptophan, histidine). Thus, a predicted nonessential aminoe acid
residue in a human anti-IL-13Re1 antibody can be preferably replaced with another
amino acid residue from the same side chain family.

Amino acid substitutions can be performed by mutagenesis based upon molecular
modeling as described by Riechmann, L., et al., Nature 332 (1988) 323-327 and
Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989)1002%-10033.
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Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989)10029-10033. WO
2006/072564 PCT/EP2006/000005 -16 Amino acid sequence variants of
human IL-13Ral antibody are prepared by introducing appropriate

WiLlegtides€hanges into the antibody DNA, or by peptide syathEBisoGemohs

modifications can be performed, however, only in a very limited range,
e.g. as described above. For examplgthe modifications do not alter the 5
abovementioned antibody characteristics such as the IgG isotype and
epitope binding, but may improve the yield of the recombinant production,
préfeino stalsilispaeaeilitatipntie PubifivatiolL-AiRedy stdihedesidupraatred by
inveluethimmeiptapiag thecRevidertontes madidhe bt BN 13Rabeptide
angbady alsgmayba substituied \asneraliy it serne. 1o,improve. 10 the ,
oxidative stabllgy of, tggomolec:#e and pr%(veni a%err_ant Cross mlcmé.
COmvESTsely, Ty SEEmE BoRRES may BEHBGedtH MeAitabensy 15 improi itee
stabfliymeshrned anpivbrcihedatissdysishrartibdge fisgmentsicipiaspe
arbinvdiiiggimenthaAnagiordype ofidmino deidsaianhaithe antisedy gltars,

th@cgﬁi@@g} glxﬁgﬁglgg%lﬁ%gﬂof the antibody. By altering is meant

deleting one or more carbohydrate 15 moieties found in the antibody,
and/or adding one or more glycosylation sites that are not present in the
ariSb e aDiycssgRtiBAt dREritibbilesim tgivical (h dhoked cdtfdimkaibrefé e
toatiwe- dltacRmentii dtie deshohyskate meiet, Rdbeisidaehaimef @Nmprove
asparagiaedesidugiithe Jringptide, geguencas g&%@ga%%fézﬁefé%‘o%s%%ng.
asparaging- ?:<§ reonine, \éghﬂ@ire elg % an‘gt a |d§%<cept proline, arg,lt
the' Tecognition 20" sequeﬁ é8%0 en%% anéd féﬁﬁi‘ﬁ {ofREove its stability
cadipRydrats rhere trea b sisparagmiib adu & etmmmt b stere Ryt Segmenthf

either of these tripeptide sequences in a polypeptide creates a potential

glyeReNllan SteAEd TN S acosHalRR SIS 1. {he. %@M %ljﬁos%lation

conveniently acc ished hy altering the aminp acid sequence ‘such that
e hedh MRS SPHD B reRare
2 LRSI dBdPrtBRbsiEsInRigE ki iasienn BleBars Shne b Hinoranta dhat
acitk setpence vatientstifodptidlv<b3Raloanfibothyodis propared Bylaked. N-
varighaotethogs knawmining ait- IhessdnethadenngvdeRULALE Nty

"@éh%?ag?nés%%% ‘pmanaial souice (N the case of haturally . ragine-
O%((‘ H’Iﬁg aming acid sequence varian S§ or pre ratgonelgy

-threonine, where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moiety to the asparagine
side chain. Thus, the presence of either of these tripeptide sequences in a
polypeptide creates a potential glycosylation site. Addition of glycosylation sites to
the antibody is conveniently accomplished by altering the amino acid sequence
such that it contains one or more of the above-described tripeptide sequences (for

N-linked glycosylation sites).

Nucleic acid molecules encoding amino acid sequence variants of anti-IL-13Ro.1
antibody are prepared by a variety of methods known in the art. These methods
include, but are not limited to, isolation from a natural source (in the case of
naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and

cassette mutagenesis of an earlier prepared variant or a non-variant version of anti-
IL-13Ral antibody.
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30 oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or
a non-variant version of anti- IL-13Ral antibody. WO 2006/072564

WRCTEF2806/000005 - 17 Another type of covalent modificediompavalvemoes

chemically or enzymatically coupling glycosides to the antibody. These
procedures are advantageous in that El?e_y do not require production of the
antibody in a host cell that has glycosylation- capabilities for N- or O-linked
glycosylation. Depending on the coupling mode 5 used, the sugar(s) may
belattdltredys (af arginitre anddifstitine, itvpiree chebosaily groups;yta)ficaty
subibiysliyk gries suehirsthpse R rexsiginR dd}drae. YA KBRS S UG
asdhoge 9h£ SHng. Jhiepning, a{ehxgtﬁg.éxe&f@'@%s) AOMANC eSIUS: Hon
such as_those o p%en féffanlne, tyrosing, or trypto.%an, or (1 e e;m¥dae
gr6ERF Ot taMie O (S S ISR el e SorRsad e W B /orpamgde
in MelinthE Buganie mayWeistorhddGo Jr) SROCrinRieistiBiosHbint¢d 98bpxyl
258348, RemevalmianySanpo by aterneistiosiresent fatheiantibodyips
maydie. agearaplahed hemiGa: o o mr%ﬁa%%!'geﬁ?gn@ 68 kecides such as
de chosylatgl)#g n be accompllshg rby xposing the anti O(fy 0

trifttiotoribth ¥Rt 4EaSBPaR’ GRIEBARCSIPBUNEE PRIEIG csitHRNE
reglitarinthel bsavagoads miostesrriibd iy AV 18760 S0t thd limldpyrsddar and
(NveigetylgncopaORE OritNRacaldgriactosamins. ubile leaving the
antibody intact. Chemical deglycosylation is described by Sojahr, H.T.,
ang Bahl, O.P., Arch. Bigchem. Biophys. 259 (1987) 52-57 and hy Edge,
ASTHA. EnafBi Shy14g (RBTI1 3RESP Effy atieiBadhgedr be
catbehybhishedmeiendaion entiveniesicdly b& honieve dityyireyimnf can be
vasiehnofishetb banshexineotieasidases #0 @8 easerihpehbyThaakum, or an
N'B}ﬂ@mrﬁ@% gndM?ﬁlg tggﬁgﬂ?lre}ﬁﬁ G]gcﬁz)cﬁ:ég)&' §%%m9%}ezﬁlt¥8 ars
of covale{ant 0 |f|cat|%n o{ e atn]:égodg comprlsefg Ilnk%ng the antibady to
ong ofa variety GEnBproteinatesUs pofyme s é.@?%@l%?ﬁﬁﬂéﬁé‘@%/cg nile
pOlSAIFE Y s Bk e go lyesgiany deasosriatienriatriarizat borfeirnts&.T.,
Pateh B4, NG5, Ar64 58304 4961689, 253081447 461034375 ded H.5L92 al.
or 4V BR3KA0 Yo ansiheraspectsihenveniionproyides isglated Bsells,

from & Eansaenic non- human animel .0, a tensqenic mause, which
exprest Hie Rurman 3 Hipved g U ety of endo- and exot giycosidases
as described by Thotakura, N.R., and Bahl, O.P., Meth. Enzymol. 138 (1987) 350-

359.

Another type of covalent modification of the antibody comprises linking the
antibody to one of a variety of nonproteinaceous polymers, e.g., polyethylene glycol,
polypropylene glycol, or polyoxyalkylenes, in the manner set forth in US Patent
Nos. 4,640,835; 4,496,689; 4,301, 144; 4,670,417; 4,791,192 or 4,179,337.

In yet another aspect, the invention provides isolated B-cells from a transgenic non-
human animal, e.g. a transgenic mouse, which express the human anti-IL-13Ral
antibodies according to the invention. Preferably, the isolated B cells are obtained
from a transgenic non-human animal, e.g., a transgenic mouse, which has been
immunized with a purified or enriched preparation of 1L-13Ral antigen and/or
cells expressing IL-13Ral. Preferably, the transgenic non-human animal, eg. a
transgenic mouse, has a genome comprising a human heavy chain transgene and a
human light chain transgene encoding all or a portion of an antibody of the
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- Prsirably, &Qﬁs%ﬁ@%ﬂ%ﬂﬁqg

antibodies according to the invention. Preferably, the isolated B cells are
obtained from a transgenic non-human animal, e.g., a transgenic mouse,
which has been 30 immunized with a purified or enriched preparation of

WE2P8REREtigen and/or cells expressing IL-13Ral. PreferalBiyT #R2006/000005

transgenic non-human animal, e.g. a transgenic mouse, has a genome
comprising a human heavy chain trapggene and a human light chain
transgene encoding all or a portion of an antibody of the WO 2006/072564
PCT/EP2006/000005 -18 invention. The isolated B-cells_are then
Bt e o PS5 Lt Fee (e By BHATA) BPRiSarionree (e a
ahtietidismal entlbodies. Atebrditiyly, thetbrekent Avverdicgiyalsbproviskes
aiHVQﬁth”h@s@%ﬁ@ﬁ'@e@faphﬁ?gﬂﬁmﬂahéﬂjﬁme%@'1536@[&&gami,(lﬁgﬁii%onoc}onal

a%é ‘%iﬂ IS r{i‘%‘ EH ARG %WQQ%%%BH&E&P E'ﬂg@;a ANEIGRs

m a transgenic nop-human anima transgenic

nfoBSELHRRITRES HEeRomECSHBIsIOY & HOATIPHER - éhé‘uﬁli’%ﬁﬁ%‘éﬁ@%ﬁﬁ
aluimgn Bghtrohadmirasisgenevarsodiagyatheinatposion: oindrrantibou jigft
thediveatitenbtuseddmgail ispmpoialized ealldat pacicliahembolimest to

tkﬁﬁﬁﬂ&g&ﬂ%@gﬁhumaﬂ animal is a transgenic 10 mouse having a
genome comprising a human heavy chain transgene and a human light

chain transgene encoding all or a portion of an antibody of the invention.
The atparsgeinicandrodioral tisinraneganisecionrhumze it aipurifieasemic
eﬁ{&ﬁﬁe&aﬁﬁwgaﬁamddmﬁﬁﬁlganﬂ@@arqur aelis expsessingdl-RReln

LH‘%%%H' imal, 681G TARRARRIG DR USE.
Glis es of hu iman monocI% I antlboqleg

is capable of producin
TETSER, T HEPH b A TSNS bt BN hEHRR
ca’ﬁe%rﬁr@w @ESH-BiR e ﬁmm@r@%{%a@gém%ﬁmﬂnﬁﬁ%%aﬂ%b@i ahe
traraﬁwie meusemhavingnal, gendme cogepiisinguachumambleaypeihiting
d@bHmenlightshain, dansasnerensagling all or a portion of

an antlb y of the invention, with a purified 20 or enriched preparation of
IL-13Ral antlgen and/or cells expressing IL-I3Ral. B cells (e.g. splenic B

cdirg) lsrse miRtaload thERitamed dng oot it teTy & ha ers ¢! by
formrimtizorgad, tylwidomacelsithat seorete hgmamamgmoclonalse, having a
atipodies RGNS L 13Rak rh@ap&eéﬁaﬁﬁdﬁmlgegénaﬁat@hyum% light chain
mt??x%%'eonréaeln%‘oélbo%?grda!r]%:}? i atnlcl‘body of the invention, with a purified
or enriched preparation of IL-13Rol antigen and/or cells expressing IL-13Ral.
B cells {e.g. splenic B cells) of the animal are then obtained and fused with
myeloma cells to form immortal, hybridoma cells that secrete human monoclonal

antibodies against IL-13Ral.

In a preferred embodiment, human monoclonal antibodies directed against IL-
13Ral can be generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic mice, referred to herein as
"HuMab" mice, contain a humen immunoglobulin gene miniloci that encodes
unrearranged human immunoglobulin genes which include the heavy (u and v) and
% light chain (constant region genes), together with targeted mutations that
inactivate the endogenous p and x chain loci (Lonberg, N., et al., Nature 368 (1994}
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM or K,
and in response to immunization, the introduced human neavy and light chain

transgenes undergo class switching and somatic mutation to generate high affinity
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25 I13Ral can be generated using transgenic mice carrying parts of the
human immune system rather than the mouse system. These transgenic
mice, referred to herein as "HuMab" mice, contain a human

- With#henigfebulin gene miniloci that encodes unrearranged MA&R2006/060005

immunoglobulin genes which include the heavy ( and y) and r light chain
(constant region genes), together W|tt1§argeted mutations that 30
inactivate the endogenous p and x chain loci (Lonberg, N., et al., Nature
368 (1994) 856-859). Accordingly, the mice exhibit reduced expression of
mouseigGontGochmdl imtéspiedd tolimgntinizationidhe d 360 d1R%E0 $idadars
heavieradHaH-6RAINI aNSUBOER M@eﬁrﬁl@ﬁ@ Bi¥iehing2Rd SOMANS 40-

RIS A RS A o e

uman_IgG monoclona antlbo |es

(15@&5‘135’6 Boanddrabrsg it LoﬁB‘é‘rgN NACF%nég{Boa%of @)%Berﬁ?\% ﬁ‘i‘él’ The
Plraepracitogy H1d4boeity 40d<odhddontiendym],. cndlszkeis Bejdnfemarch
Rex. (ramyi8ob7 254399800592 -aNthtHasd g FmaRsdane(god), Anss;
N1 104459\ aiE0) T jenmstonal hivap i s,

escribed in Lray 0 Nucleic Aci esear

b N R T Al i o PR
okl etial, Provunatl] ReAAODAVS 900 (1808):3 K032 Halho A6
T.KL.o®t) &l55-bEturenGe patic S A{dR%Y) Wﬁméﬁt@@hdmaic@iagﬂd@@ﬂ%)
12,0190 1500 TUallon Mo 126 IS 4521(0904) 29123920

N et al., Naf 10.(1994) 8 N.” Han
o RN PHRM S A0 004 Hesiok: FpE Ly e
Imhsatobcs 1oL 7§36 Gitbatidr: NP, MndiHls 2%t Biothlerel. %&1996)
IMEWEHS6LL, 2Be (d208)t6 533, M anditigerde . h &gty Liobhgkgadid, ANRiMNn AGadheir
S LA BENILD Mt Moo Baeehonl 4 1996)
i RTliecanisuls of ahGamich ple ey PogIPalalan by TN
S,é’é@, P@@@@SW@Z@?" 55780, TS‘E@ BELITRYO 5?@@3@@3@6&@9?@ %@3918
5,874,299; 5,545,807; 5,770,429; WO 98/24884; WO 94/25585; WO

931122 =W 2264 ﬁ@%\é{&ﬁ%{% ?&zgﬁ%@\@teﬁuﬂxﬁl@@&an be
monoclonal an odles L-I3Ral, ﬁ Mab mice car%lﬂedgﬂn%um e Wltia%r

purlﬁea or enrlc ed ?url %ra Iroﬁn(% §f§§ r%th |ngen an n an
expibsSHREHinedRAl Jﬁ“gdéo%%ﬁée“\ﬂﬁtwlfhélﬁe%ﬁ%%%ﬁw as féfégehﬁ%ay

byL4grenerdy.N stetlal Nulataré 36818949 BHB5 Biskishivild, ND, M, et alNat.
N&8iotechnol. 14 (1996) 845-851 and WO 98/24834, Preferably, the mice will be 6-16
weeks of age upon the first immunization. For example, a purified or enriched
preparation of soluble [L.-13Ral antigen {e.g. purified from IL-13Ral-expressing
cells) can be used to immunize the HuMab mice intraperitoneally. In the event that
immunizations using a purified or enriched preparation of IL-13Ral antigen do
not result in antibodies, mice can also be immunized with cells expressing IL-13Rul,
€.g., a tumor cell line, to promote immune responses. Cumulative experience with
various antigens has shown that the HuMab iransgenic mice respond best when
initially immunized intraperitoneally (i.p.} with antigen in complete Freund's
adjuvant, followed by every other week alternatingly 1.p. ot s.c. immunizations {for
example, up to a total of 6) with antigen in incomplete Preund's adjuvant. The
immune response can be monitored over the course of the immunization protocol
with plasma samples being obtained by retroorbital bleeds. The plasma can be
screened b? ELISA, and mice with sufficient titers of anti-IL-13Ral human
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Biotechnol. 14 (1996) 845-851 and WO 98/24884. Preferably, the mice
will be 6-16 weeks of age upon the first immunization. For example, a
purified or enriched. preparation of soluble IL-13Ral antigen (e.g. purified
WRoHP407ESR (X |-expressing 25 cells) can be used to immuniPETHEE 2eshieEloos
mice intraperitoneally. In the event that immunizations using a purified or
enriched preparation of IL-13Ral antiggn do not result in antibodies, mice
can also be immunized with cells expressing IL-13Ral, e.g., a tumor cell
line, to promote immune responses. Cumulative experience with various
anitigens tEebshovwanthatited EaNmmednsgenic slicerrespoddbSstallhdrice
30cimitial bolssraliigeckiniidperitanealiy (i withyanigen i-688RpIeteremoval
Frotid s RN llowsd by srenieilieruess Aol é? may
|mmu |za ns (for e ptoat a% of 6) with ant enin |nco ete
Fratf tla‘iu?/%{ﬁfmf‘é% g ﬂé%%ﬁ VBRI AV ER e, For
co%@ﬁi%théo‘rﬁimﬁﬁvzéﬁ drishrotdedlavithcpleSthaBanipied Béinglottaimechn
bybeairaaitaldbleeds. The plasma can be 35 screened by ELISA, and
mice with sufficient titers of anti-IL-13Ral human WO 2006/072564

P / 6/000 05 - unoglobulin can be used for immortali atlo
s ek e e il A ey T i

3 BFEeH s B@Féiﬁeéa@rlffé@lanh réinfv M the- spleeld BN BRI Ind&ID
It |é.>1mapaoteihtﬁmﬁeadugennﬁsfhea@cthamtlg@ﬁm&ydmﬁdeﬂ) ipeExample 1 of

Eewr?nwmmﬂélﬁsg wuhb% i fgﬁﬁﬁct} e foae'émbed in
strx%ﬁ rkllgvga’r?ﬁg\é?fmmun 12538% %I%r%lni&%ﬁ & ﬁgﬁ?%ﬁﬁ?n
entfoyeRRtE F@ﬁf&fﬁéﬁ%fé&ﬁﬂ&)@dgéﬁé%&ﬁgrﬂéﬁbr%*é?&ﬁ%@hen J., etal.,
EMBO J. 12 (1993) 821-830), a CMD disruption in their endogenous
Eeéﬁ\g ﬁ@m%%%@[@ Q?ﬁg'@ﬁ%gﬁgﬁmﬂla&ﬁﬁ&&%{é@ 8 Mﬁ%%é (Bap
e SN AR by ety Sho RSl Wt :
%ﬁ%ﬁmg%h P HASEHINN FFATE AR RS, BSrF0Dey IFhEX gd of
mmmaa@m diSiUptidnmathéinrgnd bgenobisidightcigair (kappajribed in
%eﬂm @?M[ibﬁ‘ﬂ ir{xﬁ&b%t&h@bﬂ' lqu]YbB@ %4@%&19%%)1%213{(33@) h%mém
mME%gﬁ?ﬁ%glr% ene /fﬁ%ig%g uarJ%’I}]juman kappa9 (F %%éﬁ:inescn ’
transgene (as descrlbed in
The mouse lymphocytes can be isolated and fused with a mouse myeloma cell line
using PEG based on standard protocols to generate hybridomas. The resulting
hybridomas are then screened for the production of antigen-specific antibodies. For
example, single cell suspensions of splenic and lymph node-derived lymphocytes
from immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting
mouse myeloma cells (ATCC, CRL 1581} with 50% PEG. Cells are plated at
approximately 2 x 107 in flat bottom microtiter plate, followed by about tweo weeks

incubation 1 selective medium.

Individual wells are then screened by ELISA for human anti-IL-13Ral monoclonal
IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are replated,
screened again, and if still positive for human IgG, anti-IL-13Ral monoclonal

antibodies, can be subcloned at least twice by limiting dilution. The stable
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Fishwild, D.M., et at, Nat. Biotechnol. 14 (1996) 845-851), and a HC012
human heavy chain transgene (as described in Example 2 of WO
01/14424). The mouse lymphocytes can be isolated and fused with a

Wialed asfdloma cell line 20 using PEG based on standardbgroER0{s/600005

generate hybridomas. The resulting hybridomas are then screened for the
production of antigen-specific antibodigs. For example, single cell
suspensions of splenic and lymph node-derived lymphocytes from
immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting
mestoryalsnizee e ATIOCYICR (o 1384y sith H%y PE GsCetidtare platidn
atfabappiaximately 2 x 10" in flat bottom microtiter plate, followed by
about two weeks incubation in selective medium. Individual wells are then

screened E}éﬁUSA for human anti-{h%l Ral m%ngclonal IgM and IgG | .
antivBdiés " OhCEEXTENSITE HyBrRIS g%m REUA R tons, 1t 18
ariilyseld, isusiiyrefteretoniingay samtie dintibowyrséegetingthy bridontias by
aretsplatedy 3Rpseraened-tgaithaanctif stilRositiveséauminandgGing to the

antiylsd3Rakmanaglonal antibodies. can ﬁ%@%@%ﬁ%ﬁ%&%&ggg& by,
The stable WO 2006/0/72564 PCT/EP2006/0000 71 )

limiting dilution. ( )
SUBETSIA At b theh A BB Srb 15 b Jance A6ty Hsure el 2
méEiBen S3r tharaci&ization. Babalitec CBR deaticiteed v FSIPOBRILIE2S-
fon @osibosycArftigaevicikractionssicih: postihlndd expiessrcoMbidanbases

anibodiss acearding QR IYeRNAR Dy SLRRAIHCHR & @E‘%ﬁﬁ%@@equences
vec rai §tgnclude the CDR Sée?uences accordi?%% to the invention ant

framewor sé%%e%lgé%ﬂfrglrﬁ%o THEFBRt RETAAT 2 § (88% @lynot include

RieHRIEAY, ssempld Weaae Boes(1996) 32IBprdIonEsDH jariag, dusing S
322l (1086)5@2-525nknd Preenuencetall, ModifNathAaatle SeRebES 4 2

8%&9%@&%?&@&@%3&%@5@@% t SRAVRRNGES/ERY) DEQDRINGL able

fr%n igublic NA databases 10 that include germline human antibody
geneé sequences. These germline sequences will differ from mature
antibody gene sequences because they will not include completely
asEembiedtiarizislergenespwhich ane doimed iy 36B)J goinitigedupisigoBptide
cedh Raaturation: SRenmine-asnaisqsrancesivilliabe differfrem e 130 1-
seﬂ&fﬁce Q %hfhlgﬂh E\ffinit secon @/ rfepertoire antibody at individual
, seieCted Iro t TOUD CONSIStUnNg o
evenly across the variabie 15 region.
a)  an antibody heavy chain comprising heavy chain CDRs of SEQ 1D NO: 1, 3,
5, 70r9;
b)  an antibody light chain comprising light chain CDRs of SEQ 1D NO: 2, 4, 6,
8 or 10.

The reconstructed heavy and light chain variable regions are combined with
sequences of promoter, translation initiation, constant region, 3' untranslated,
polyadenylation, and transcription termination to form expression vector
constructs. The heavy and light chain expression constructs can be combined into a
single vector, co-transfected, serially transfected, or separately transfected into host

cells which are then fused to form a single host cell expressing both chains.

Accordingly, the invention provides a method for the production of a recombinant
human antibody according to the invention, comprising expressing a nucleic acid
encoding
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The invention preferably comprises a nucleic acid fragment encoding a
polypeptide binding to IL-13Ral, whereby said polypeptide inhibits the
binding of IL-13to IL- 13Ral, selected from the group consisting of a) an

wahtihedlyzheavy chain comprising heavy chain CDRs of SEQ4D/iGnod/p@i00s

20 5, 7 or 9; b) an antibody light chain comprising light chain CDRs of
SEQ ID NO: 2, 4,6, 8or10. The reg%lgtructed heavy and light chain
variable regions are combined with 25 sequences of promoter, translation
initiation, constant region, 3' untranslated, polyadenylation, and
transcrptionibermiratip nitdrformpipnedsion veaio CIoBnstibiEds. IDHEMhe84)5,
and light ghain expression constructs can be combined into a single
vagtor, go-uiansiosiod. seriely-ansiedied: arsepaialelydpnsisdled it

ost cells'w |ch ar Yfusedtio smg os cell'expressing oth
chalns %A%cordlngly, the invention provides a method for the production
of a recombinant human antibody according to the invention, comprising

expEe ssiRg:R R Yelaieracish QQM@%QWQMQZ@MI“&% to the invention
P@V%E@qgt@/gggogégz%@m 20l Beav sl compTang bes. .

antibody ligh
indirebses &56%1 N@ sgmypl %a'néoe}}yef@t@eﬁﬁ@ccordmg

in\?@ﬁhmfmﬁm‘r comprises the use of an antibody according to the
invention for the detection of IL-13Ral in vitro preferably by an

Ral.
'nmu99&@949%@1%&%39@;@4&1{99&%@ Sehween IL-13Ralof a o 2

ple and the antib ccording .to the in entlon 10 In‘another asp

thBBFEREL ni%ﬂpﬁﬁbfeﬁaesca%ma&lﬁ&ﬁ 87g.%a PREHIRR G iman
composHioal @Qﬁwsﬁtmgfmn@@aat@@mbmétmmfrhgmélmrméng‘r’cltmnapzesent

antibagties, trrthelastigerthinding pertisndhereafiyofthsurrsanter.

invention, formulated together with a pharmaceutically acceptable carrier.

As used herein, . armaceutl ally acceptable, carrier” jncludes and all
s used herein, ghaa:maceutic v a%ceptssnﬁ)e carrle:ra mc{udes any angt nl)( solvents,

solvents,
dlspersmn media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

parenteral, spinal or epidermal administration {e.g. by injection or infusion).

A "pharmaceutically acceptable salt” refers to a salt that retains the desired
biological activity of the antibody and does not impart any undesired toxicological
effects (see e.g. Berge, S.M,, et al., J. Pharm. Sci. 66 (1977) 1-19). Such salts are
included in the invention. Exampies of such salts include acid addition salts and
base addition salts. Acid addition salts include those derived from nontoxic

inorganic acids, such as hydrochloric salts.

A composition of the present invention can be administered by a variety of
methods known in the art. As will be appreciated by the skilled artisan, the route
and/or mode of administration will vary depending upon the desired results.

To administer a compound of the invention by certain routes of administration, it
may be necessary to coat the compound with, ar coadminister the compound with,
a material to prevent its inactivation. Por example, the compound may be

administered to a subject in an appropriate carrier, for example, liposomes, or a
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15 dispersion media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents, and the like that are
physiologically compatible. Preferably, the carrier is suitable for

WiRBHeaiged, intramuscular, subcutaneous, parenteral, spin§ BERIHP S

administration (e.g. by injection or infusion). A "pharmaceutically
acceptable salt" refers to a salt that retains the desired 20 biological
activity of the antibody and does not impart any undesired toxicological
effects (see e.g. Berge, S.M., et al., J. Pharm. Sci. 66 (1977) 1-19). Such
sdlilpant Thelmersqukicale invreptible. Skeamlsldacbidsutaiinaleednenvaaraciifer

additiapnsalts and base addition salts. Acid addition salts include those
derived from nontoxic inorganic acids, such as hydrochloric salts. 25 A

c osition of the present invention can.be administered by a variety of
R KHE (R BAP Ao TS apoHiot SRS 1S Seea SHTCAT g
rotigpeaindroranmb gt dlaBprARSr A0 ADRI B BBPaESABINE ERSAtOR Blbsieste
resyisaile admiivisicera cnppeaond Ththesavehtmaibyheelitaianduiesnof for

agiRinistratian.il M behesessam taeatibg.compound with, or
coadminister the compound with, 30 a material to prevent its inactivation.

For example, the compound may be administered to a subject in an
appropiEtE CaPAE R cXAFPIET IS s, Aoraniio PopBraBBy as used
P GdinP 2006/00000%es-23f didentiRlwiemacehticallyaacoeptadl| e aifu eratsical

inglude salineand ANKePus RUlR! 8l ionssPhRRMAaceHICRNY, 3c68RiRbIR,
carriers mclEJde ESIFI’HG agyeous ﬁ(})lutions or_dispersions ag&laften#e

POWCAFS Tor te BXSMBOTANSOUS preparation of Sterile: S injectabe -

soRHitHfE B dispBfEtBritRathise BREHEH Mddia AMkragartEsor subcuticular,
phatmateulicaliyaetivesubstanasds: isknowasiirtde eridiiak phlasessternal

"pareRierlROiisiration” and "administered parenterall3 " as used
herein means modes of administration other than enteral and topical

administration, usually by injection, and_includes, without limitation, )
intt&G¥n GUREP LY RIS Ry, SRR EHHF R AlfECAf, RIGHEHINGRarveting
intraovibitakpimtigingdizgsninteade Anpdringaperiton dakvesinstrashgagsence of
subestRReouSHSuRGUlIcelakrc AR e Hatli skeapsitiahashafae iRty the
inﬁ%&%ﬂl’ﬁpﬁw QR ARsiamalk im?ﬁggéﬁlaggemgy%nexample, paraben,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions.
in addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
pharmacentical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods known to
those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of
the present invention may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a

particular patient, composition, and mode of administration, without being toxic
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These compositions may also contain adjuvants such. as preservatives,
wetting 15 agents, emulsifying agents and dispersing agents. Prevention
of presence of microorganisms may be ensured both by sterilization

Wereewdiesst supra, and by the inclusion of various antibactedalemehs/coo0os

antifungal agents, for example, paraben, chlorobutanol, phenol, sorbic
acid, and the like. It may also be desi dﬁ%ble to include isotonic agents,
such as sugars, sodium chloride, and the like into the compositions. 20 In
addition, prolonged absorption of the injectable pharmaceutical form may
beobribaghtizpoutThe theléneidisibragt aeeitswilhicleckidy absorptioarstchof
?ﬁ%%%@ﬁhéﬁ@ﬂ@ﬁéﬁfﬁﬁﬁcﬂﬂgtﬁg &%tﬁ@%@fﬁ%ﬁc@iéh&fﬁ%&ﬁfns of the
ministration.select unds of present | vention, wh |ct

o%ge ee used |F1?S%lt§)%ﬁ é)ra gr?ﬁ’ Saﬁd/%rﬂ{ré e 1% T of

l?1arrhaceut|ca
Rt E Ot i]iﬁ%tﬁpés%ﬁﬁqﬁvéﬁﬁéﬁoﬁ’réhfo?ﬁ% %ﬂéacmsm of the particular
phammacedticaly aopeptdblbcdbsaterfofrits byatwruentiberalmstrodwounds
knayinotantiases afsskilhindheaktiActkal qﬁsggeiamelwghﬁt&ﬁﬁvgnpmyed
'”%@dagyt?ew W&gﬁba{&%%?#élc |, Compo O”S rEQP% LY e”t'oﬁﬂﬁ
varied so as to obtain ‘a amount (0] e active 6 mgre(fleﬁ}t
is %ﬁ&aﬁ&@?@ H&ﬁﬁ%éﬁﬂeﬂ&e@ﬁwtwé}éca@mmé%ﬁaﬁéé%ﬁraspamcu|ar

patient, composition, and mode of administration, without being toxic WO

2006/ Q625041 THERZPO6(EACNE fAddite the: Qﬁﬁ@!@tth-ﬁh@ﬁe&@ﬁiﬁgsmon is
doc?a?ﬂ@rL%Yeetg g%%%ge&daﬂeﬁﬂ)& %a%%é %epg?ppr ?1 etlciigg tgris buffered
incl |ng acti of th Icular compositions of the prese

iny ) HUBLISH SSHPGH AR GE ek B e it gpd liguid
ad?ﬁl?ﬁﬁmﬁif@ﬁ gtV@klm@i dicdirnirnotratioeblereivaecotiexerbtion of the
particular 5 compound being employed, the duration of the treatment,

ot@%;sérlumd %%%@@9{9& @a,@tsaa&@ly dge%qmaﬂvg&wgb Hhin,
particular compo atlonse ri? ht, conditio

e e g A O (S
likeFagiepsswial Rare et mpsefreablaris. ITHedeompUitiege iU Sohexample,
stetiterantdoliuiddocthewitent thatrihe compasitonis! kodietverdiddyn the
SYEB}Hﬁoslf&&g%lett&fﬁ’%F%rﬂ%{%&%ﬂﬁE %@ca%@radﬁ@{sem&pyﬁﬁ{%@ b?@ll@ﬁt

solutio ethanoill oI for exam Ie g erol Propyle [, and lig
po ée pl‘S")feneg %I}/an e é’)&) and suﬁgﬁlile miXtu regsel ereosf)rptmn’ %1
example, alummum monostearate or gelatin,

The following examples, references, sequence listing 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 Sequence Listing

SEQIDNO:1  heavy chain variable domain of HuMab LC5002-002
SEQIDNO:2  light chain variable domain of HuMab LC5002-002
SEQIDNG:3  heavy chain variable domain of HuMab LC5002-003

SEQIDNO:4  light chain variable domain of HuMab LC5002-003
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Proper fluidity can be maintained, for example, by use of coating such as
lecithin, by maintenance of required particle size in the case of dispersion
and by use of 15 surfactants. In many cases, it is preferable to include
WecKsnitagents, for example, sugars, polyalcohols such as memmitedsrooeoss
sorbitol, and sodium chloride in the composition. Long-term absorption of
the injectable compositions can be brgught about by including in the
composition an agent which delays absorption, for example, aluminum
monostearate or gelatin. 20 The following examples, references,
sebilRABANigtng dveviighrés aribioviderdrtolfaldue dhiderstafding of the
present invention, the true scope of which is set forth in the appended
claimeny feaipderired thatagiiotions s Rerage Ingsprocedures
set forth without departing from the spirit of the invention. Description of
the Sequence Listing 25 SEQ ID NO:I heavy chain variable domain of
H8EB R 85602-0c2vstan Dl domechelirileyiable dopdin’of HuMab
LC5002-002 SEQ ID NO:3 heavy chain variable domain of HuMab
CSRR008. 55 A i MaRL Rl YRR DIE e alnsahi el
LC5002-003 WO 2006/072564 PCT/EP2006/000005 -25 SEQ ID NO:5
heavy chain variable domain of HuMab LC5002-005 SEQ ID NO:6 light
chafRVEHRRE dofrairy 6h#iuNasistloBaoRinos Hsivgh DAYY22H8avy chain
variable domain of HuMab LC5002-007 SEQ ID NO:8 light chain variable
dogaginrofdLgabil6-5002:004 AP BRI O Ay chan ygriable
domain of HuMab LC5002-018 SEQ ID NO:10 light chain variable domain
of HuMab LC5002-018 SEQ ID NO:11 K light chain constant region SEQ
IDO HENPHEavY BRblskeom senstarigrePDescription of the Figures 10
Figure 1 shows binding of anti-IL-13Ral antibodies to immobilized
receBinaRs:pmam L1 3R M PONRERtIAS; Jacluded are polyclonal
rabbit-anti-human IL-13Ral antibody AF152 (R&D systems) and anti-KLH
as_a negative %ontrql HuMab. Figure 2 shows inhibition of IL-13 binding to
im g

Figure 1 shows binding of anti-IL-13Ral antibodies to immobilized
recombinant buman IL-13Ral polypeptide. Included are
polyclonal rabbit-anti-human IL-13Rd1 antibody AF152 {R&D
systems} and anti-KLH as a negative control HuMab.

Figure 2 shows inhibition of IL-13 binding to immobilized IL-13Ra1/IL-
4Rd receptor by anti-IL-13Ra] antibodies.

Figure 3 shows the blockade of IL-13 binding to CHO cells (expressing IL-
13Ralphal and IL-4Ra2) by anti-1L-13Ral antibodies. As a
positive control, a commerdially available polyclonal anti-IL-
13Ral antibody (AF152, R&D Systems, Minneapolis, MIN) was

included.

Figure 4 shows binding of anti-IL-13Rul antibodies to hIL-13Ral and

binding properties to functionally related receptors hIL-13Ra2
and hil.-4Ra,
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15 4Ra receptor by anti-IL-13Ral antibodies. Figure 3 shows the blockade
of IL-13 binding to CHO cells (expressing IL- 13Ralphal and IL-4Ra2) by
anti-IL-13Ral antibodies. As a positive control, a commercially available

WsbMeedhiaienti-1IL- 13Ral antibody (AF152, R&D Systems, Minmgapelig)o000s

MN) was 20 included. Figure 4 shows binding of anti-IL-13Ral antibodies
to hiL-13Ral and binding properties tg functionally related receptors
hiL-13Ra2 and hiL-4Ra. WO 2006/072564 PCT/EP2006/000005 -26
Figure 5 shows the capacity of anti-IL-13Ral antibodies to bind to
imbissiiZed recontiviarthmwrpecity- IERaltpélypeititeanttigliigedtarbind to
polyclonal goat- aﬂﬂnﬂw‘ﬂ@éﬂ'L-rJeBBﬁﬂ)i&hﬁﬂbodﬁuAEewm%ISYﬁﬂﬁb%i:txde

and antH1ZLH a5 &0 AE COReloUMeR EXamAles | EXATBIE Dy

Generation of hybri human_monoc ona ant les accordi

the invention can %@b%o%% &Ly Bgﬁtilﬁsﬁn?ﬁénﬁ?ﬁgl%ﬁaﬁ%ﬁeﬁiﬁgﬁ%‘ﬁ h"t%%ﬂl
animal, e. g. a traH&@éic mouse having a genome comprising a human
heavy chain transgene and a human light chain transgene encoding all or
a Eg%ﬁgre%‘ an antibody of the invention, with cells expressing human
IL-T3Ral. B cells (e.g. splenic B cells) of the animal are then obtained and
fused with myeloma cells to form immortal, hybridoma cells that 15
se&ampledman monoclonal antibodies against IL-13Ral. Human
maonaelanah aiifibodiesdirected against human IL-13Rai can be
generated using transgenic mice carrying parts of the human immune

Sy, rather than the mo stem. . These transgenic mice, referred 0
B AR RPHBR R HEIR: & RUIAIER e g BB FATgRR 0duced by
mwr@mtﬁaﬁeﬁewéslﬂmh%gwwmﬁhﬁ 260 inmoeesgiobufinsgéneing a

whistvinelude thisileavin(mand s -antda(keppggdig i ¢haliuteansidntchain
fe@&ﬁ@ﬁ@%&&lﬂgt%wiﬁhﬁé{ﬂ&{e& @Hté‘ﬁk‘?&?dﬁhér @%%‘(@ﬁ%&g? with cells

expressing human IL-13Ral. B cells {e.g. splenic B cells) of the animal are then

obtained and fused with myeloma cells to form immortal, hybridoma cells that
secrete human monoclonal antibodies against IL-13Ral. Human monoclonal
antibodies directed against human IL-13R0l can be generated using transgenic
mice carrying parts of the human immune system rather than the mouse system.
These transgenic mice, referred to herein as "HuMab" mice, contain & human
immunoglobulin  gene minflocus that encodes unrearranged human
immunoglobulin genes which include the heavy (it and v) and K (kappa) light chain
(constant region genes), together with targeted mutations that inactivate the
endogenous pand kappa chain loci (Lonberg N., et al., Nature 368 (1994) 856-859),
Accordingly, the mice exhibit reduced expression of mouse IgM or K, and in
response to immunization, the introduced human heavy and light chain transgenes
undergo class switching and somatic mutation to generate high affinity human IgG
monoclonal antibodies. To generate fully human monoclonal antibodies to human
IL-13Ral, HuMab mice can be immunized with cells expressing human IL-13Ral
in accordance with the general method, as described by Lonberg, N., et al., Nature
368 (1994) 856-859; Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851 and
WO 98/24884. Preferably, the mice will be 6-16 weeks of age upon the first
immunization. For example, [L-13R01 transfected cells can be used to immunize
the HuMab mice intraperitoneally. The immune response can be monitored over

the course of the immunization protocol with plasma sampies being obtained by
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endogenous pand kappa chain loci (Lonberg N., et al., Nature 368 (1994)
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM
or K, and in response to immunization, the introduced human heavy and

Wiyrtoelamotransgenes 25 undergo class switching and somatic/BRHatiomos

generate high affinity human IgG monoclonal antibodies. To generate
fully human monoclonal antibodies tohauman IL-13Ral, HuMab mice can
be immunized with cells expressing human IL-13Ral in accordance with
the general method, as described by Lonberg, N., et al., Nature 368
(1992)8B6BB9edishiwiklamdkaebalscreneBiotEEHitohntidof 1096 . 84585 1h
ang B0 Wi 28424884 Mreterablys Hee MieeawithBe Brkionieak sl Roged for

“Rﬁi}&ﬁﬁaﬁfﬁ%&‘i‘ M‘é@%o’h&ﬁ%’ EXRPIg L3 B@‘LE%’E@J%E?%%!%}%%&

be used tO m um%&}f The iImmu

HuM Ice Intraperjtonea
re8PLRRE IS R e 0T gfhﬁ@ﬁ‘?ﬁ%%@z‘ﬁﬂ?ﬁ%ﬂﬁﬁcgﬁ
wiehappsend Wemipleisddify blStaied ByoWeiR00670 b2%ednunized. The HCo7
P G 26O 6/R008kuRilotetrodiibitad egdnut e Rlasma CRIPPE) genes {as

scgeened by, %héf%@ad{%&sé\%sww%Ségﬁf'g'm&sr&&tgagﬂhﬂ%

IL- 1§§al human immunoglobulin can'b g5(-:- for immortalizati

et BT R Balf b DO I SRHE defy Wi BHA G&ts
to Iﬁ%@%@?@ré@@érhﬁi@ glrdnr drpsgabof i aletstdlest! dndFlghmild, n‘@é\és eFok
5 em@plezatwanabam&aemghemwmm@@dzasmaz&mbﬁﬂmmwzaﬁm
The, bl é @H%s@ﬁ%!&i%]ﬁ@ disryiption ﬂé*}?ﬁo%q{?ﬁ@@&b‘é' %&Lg%mn
(ka as d S r|b d.in hen et al. ( 9932? I\[E%) Cil

g sru SHon R théir e%a&%g(eﬁ%?fg RSAVY EhalR gé lf]a ib"étda’
in @@r‘ﬁﬂleli 8@%@)%11&@42&)%111@89%3% thsiprnfigernegineavy chain
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OTVEARRR Fhe P USERIRTEH0 SESs Bsn Beedsdrarddl At ‘F@élé‘iﬂﬁﬁ%amouse
mostomyedbniad el IbRLUSIBD PEG 048G standapthprbtoepis deimately

gemesate (iBrieBASm micro titer plate, followed by about two weeks incubation
in selective medium. Individual wells are then screened by ELISA and/or FACS for
human anti-IL-13Ral monoclonal IgM and IgG antibodies. Once extensive
hybridoma growth occurs, the antibody secreting hybridomas are replated,
screened again, and if stil positive for human IgG, anti-IL-13Ra1 monocional
antibodies, can be subcloned at least twice by limiting dilution. The stable
subclones are then cultured in vitro to produce antibody in tissue culture medium

for characterization.
Immunization procedure of transgenic mice

Three HCo7 mice {3 males), strain GG2201 (Medarex, San Jose, CA, USA) and 2
HCo12 mice {1 male and 1 female), strain GG2198 (Medarex, San Jose, CA, USA)
were immunized with 1 x 10° HEK293 cells, transfected with an expression vector
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The resulting hybridomas are then screened for the production of
antigen-specific 20 antibodies. For example, single cell suspensions of
splenic and lymph node derived lymphocytes from immunized mice are

WRISeH528F 2/0 nonsecreting mouse myeloma cells (ATC T RE2&8Hp003

with 50% PEG. Cells are plated at approximately 0.75 x 107 in flat bottom
micro titer plate, followed by about twg:weeks incubation in selective
medium. Individual wells are then screened by ELISA and/or FAGS for 25
human anti-IL-13Ral monoclonal IgM and IgG antibodies. Once extensive
hybridon?a grolit ot cifst e aniBBeRs Sexrtine stiidinainrpeaisiately
sargenestiagbingardidt il pashiveifoniumante Gsemtimbnt3Rak, 100 1l of 1
QQQ@@@@R&@“@QE@;&@% cga%etassﬁm&n@%lﬁids tc% get%ygggﬂ%&(p adjuvant
a5 DR ELREIFS AE i 30 ro Bl B ERP 0o ©°
prededurBsrtramigehiaihice mHrsemdyy Efﬁ@ed(s sRtes)t G&8iN BiGoR01
(Medarex, San Jose, CA, USA) and 2 HCo12 mice (1 male and 1
femalg),staiR;GG2198 (Medarex, San Jose, CA, USA) were immunized
with 1 x 106 HEK293 cells, transfected with an expression vector WO
2006/072564 PCT/EP2006/000005 -2s- for IL-13Ral. In total eight
imfieizefiens tere giventialeldBangistapeimentally Gpiriaay mice were
subiditanebud¢sste)l atthe teilhbaseloF ¢ g FrstinBRmizadion10@ pd GRS

X 106, FEN-493: -4 3Rl gells, dras mixsd with 100 pl complete Freund's
adjuvant (CFA; Difco Laboratories, Detroit, USA). For all other

immunizations, 100 | of 5 cells in PBS was mixed with 100 | incomplete
Fr@’éﬁ@é@%juvamt (ICFA; Difco). Boosting of mice When serum titers of
aritestisk3Rallinving 66 tihdio be isuffidiilitehilcé 3Redchwldifidnally boosted
twice with | x106 HEK293: IL-13Ral cells in 200 p1 PBS intravenously

(B nd3d S sion OExa e2Te ting the bindin
o éb e B T A Aaie Fe e

Pl Irelé&% S EaRel Rhres disolved
emd&ﬂl matgim&ﬁlamﬂoﬂlh_WMab(R&@ESyswmsprrMS {NEBI dEhximOPB Dy
(Lipgimbiandvalionad toadsarta/microtiter platesMUMG Maxigarb)hy =

0.9 % NaCl; 0.1% Tween® 20) unspecific binding sites were blocked by addition of
100 pl incubation buffer (IB = PBS with 1% crotein C and 0.1% Tween® 20) and
incubation for 30 min at room-temperature (RT). Then, serially diluted HuMab
and control antibodies {100 pl /well; dilutions in IB) were added and incubated for
1 hour at RT. The plates were again washed, and bound human antibodies were
detected by incubation with peroxidase-conjugated rabbit anti-human kappa
{(DAKQ, Denmark) in a final dilution of 1:500 in IB. Polyclonal goat anti-hIL-
13Ral antibodies were detected with peroxidase-conjugated polyclonal donkey
anti-goat igG {Santa Cruz; dilution 1:1000 in IB). After incubation for 1h at RT and
a subsequent washing step, the plates were developed with ready-to-use ABTS®
solution (Roche Diagnostics GmbH) at RT in the dark. Absorbance was measured
at 405 nm after absorbance of the highest concentration reached a sufficient OD.

All antibodies against IL-13Ralphal tested were able to bind to immobilized
extracelluar domains of human [L-13Ra1. The BEC50 values determined were in the
range of 0.5 - 2 nM for the various LC antibodies tested. The negative control
HuMab anti-KLH did not bind to the immobilized extracellular domains of IL-
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15 incubation over night at 4C. After washing the plates with washing

buffer (WB = 0.9 % NaCl; 0.1% Tween(r) 20) unspecific binding sites

were blocked by addition of 100 p1l incubation buffer (IB = PBS with 1%
WeEratenP Band 0.1% Tween(r) 20) and incubation for 30 mirP&E/EP2006/600005

room-temperature (RT). Then, serially diluted HuMab and control

antibodies (100 p1 /well; dilutions in_Ii) were added and incubated for 20

1 hour at RT. The plates were again washed, and bound human

antibodies were detected by incubation with peroxidase-conjugated rabbit

ariduimdioialopal @ateot Curmari-in R fnhatetifetidh ordwEEE ips|Bositive

Palyalen. algobbanii-+ichdRabahtbeshesliece defectéidivwitiomains of IL-

pqr%??% g)njugated polyclonal donkey anti-goat IgG (Santa Cruz;
dilution 1:1000 in IB). After incubation for Ih at RT and 25 a subsequent

washing step, the plates were developed with ready-to-use ABTS(r)
sdlatimpleBoche Diagnostics GmbH) at RT in the dark. Absorbance was
madsdurach af HOb3rnm dittgralisoatarncH of Rhédighairh eofRIgANAtion
reached a sufﬁcient OD. All antibodies against IL-13Ralphal tested were

|mmob|I|zed extracelluar. human IL-13Ra 1
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nailioisdvwitihe/isn nrohiliz el wxt adebdar domainsdf dbtWedi20Q630 7125641l
F’@t{)é%@&qgﬁgpwd&@%&%%t%ﬂa%%&@a_alo%ﬁ{ M'Ihq@itlfi Pidtesl3Babeain
ant ed as SIlV oun | n
it AR SRR N e B B G Pl fion it
InkRiteHh Téf@qé%ﬁhﬁa@t%lﬂﬁép@if/MMadH@fér%dwﬁbFfttwmadded and
Miorofitseplates WwereRdhatédrwitishiog fhelpidtBR &M EL bhimngkicprotginl-13
(R&%@%ﬁGQK@M&i@%%B@!%J I@kﬂ&&ﬁ%ﬂ&%@@@@h@k%ﬁﬁ@éd
wasnin eria | C
e D R0 P Wk itecie by
mwawsw Fé}ééfw&ﬁ%a{n%%bev%éﬁ%%ﬁt%@fﬁ%ﬁ e Brugon pf
(RED®yste s (0#aHoiBg/miridiutioraivitiT) I BYiadly | LpkRa (RE&DY8ysté mad
UlfeRi6pa/mltrdilutinnwitke IR nereadded ardhinpubalesd fockd@t BE) at
Af}‘é&%{’(%éﬁ%?a‘!&?e%%ﬁ%%% hmv%mm&ﬁ ﬁaﬁﬂgﬁ%‘ﬁwﬁéﬁ%ﬁ% 45

R&D Syste ) in a concentration of 0.4 g/ml was a
to 60 minutes.

Antibodies LC5002-002, LC5002-003, LC5002-005, LC3002-007 and LC5002-018
were able to inhibit binding of IL-13 to the heterodimeric receptor with maximal
inhibition values ranging from approximately 50% to 80-85%. Positive control was
AF152 (polycional rabbit antibody). As expected, the negative control anti-KLH did
not inhibit binding of il.-13 to the heterodimeric receptor. The ICs; values obtained
were between 1.5 nM and 10.1 oM for LC5002-002, LC3002-003, LC5002-005,
LC5002-007 and LC5002-018 (Fig.2).

Example 4
Radioligand Binding Assay

'*1.1L-13 binding assay was performed using CHO cells expressing human IL-
13Ral and human IL-4Ra in binding buffer (25 mM HEPES, 150 mM NaCl, 1 mM
CaCly, 5 mM MgCly, and 0.5% bovine serum albumin, adjusted to pH 7.2}, 1x10°
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and incubated for |h at RT. After washing the plates, bound IL-13 was
detected by 15 peroxidase-coupled streptavidin (Roche Diagnostics
GmbH, DE) in a dilution of 1:5000 in IB (incubation period |h at RT).

WoiRgiliy) Bfates were washed and developed with ready-to-UBSETABTIBE)00005

solution (Roche Diagnostics GmbH, DE) at room temperature (RT) in the
dark. Absorbance was measured at 495 nm after 45 to 60 minutes. 20
Antibodies LC5002-002, LC5002-003, LC5002-005, LC5002-007 and
LC5002-018 were able to inhibit binding of IL-13 to the heterodimeric
reegistperwieh wraximakdniitbitionavaiftrs e vy b aisproxibiatsinseds 1
t0180n3524. fROSHiMEL cTmtrak widedA kb 4 pely olan alditfibit antibo dy) 4Asurs.
R e R L P Pt
| EHPAAPIE (TP 0000 YE S BO CEStCaRRe - 1 1o
L CEEb2p0ibaiva o2 0B Fgd) ipscimpriy RedibigasdBmbirgGE/C
Aday pRblphetdadeinding psRBIWasEsfouneddising CliBudelis TopCount
R G D
y y y y . 0
SRS TS P TS o R 96> OB06/07 64
PCT/EP2006/000005_-30 cells per well were mixed with the antibodies
arfl praihedisatsatis s Rhanael dsstedborkdindive pidrbslecd 4 viado the IL-
ildplse@szafsmdcﬂﬂa@ Bnpas imeebatedald Giordhaurs: M@;@&@ﬁwsa@mm
-IL- n the ass ter rom saturation bindi
O o T GRS o st st Sy and
re8.8R aialiioridnBBrhBing MVfith the Zell line. Samples were harvested onto
a GF/C filter plate pretreated with 1% PEI/0.5% BSA and counted on
Packard TopCount Scintillation counter. Data analysis was performed in
P@F@M@%ﬁﬂg nonlinear regression curve fit (GraphPad Software, San
DibgobiGisy). oA llahiibollies aganyshiioBetalphal de steddidokelkindihg of
labeled =3 Bfasthadl- 10 13Ral/lL-4Ra complex. The calculated IC50
values for antibodies LC5002-002, LC5002-003, LC5002-005,

LC5002-007 and LC5002-018 were between 0.09 nM and 0.32 nM and
84 STRAFH '&@éznep@g)l_dear cells (PBMC) were isolated by a Ficoll Hypaque

density gradient. After washing the cells with RPMI they were resuspended in
RPMI/10% FCS and distributed at 3x10° PBMC/well (volume 50 pl) in 96 well flat
bottom microtiter plates {Corning Incorporated Costar). Then, 25 ul of an anti-
human CD40 antibody (Immunotech) in a final concentration 0.5 pg/ml in
RPMI/10% FCS and 25 w of an anti-human IgA+IgG+IgM  antibody
(Immunoresearch) in a final conceniration of 10 pg/ml in RPMI/10%FCS were
added. Then serially diluted HuMab and control antibodies (50 ul/well; dilutions in
RPMI/10% FCS) were added and the cells incubated for 30 min in the incubator
(37°C; 5% COo). Then recombinant human IL-13 (R&D Systems) in a final
concentration of 0.67 ng/ml was added (50 pl/well) and the cells incubated for 72h
at 37°C/5% COy. After this incubation the plates were centrifuged and the medium
aspirated. For detachment of adherent cells 200 ul of Accutase (PAA) was added
and the cells incubated for approximately 5 min at 37°C; 5% CO». The cells were
detached by repeated flushing and transferred to a round bottom plate. After
centrifugation and aspiration of the supernatants the cells were incubated with 200
ul of a mixture of anti-CD23-PE, anti-CD20-FITC and anti-CD14-APC (all from

BD Biosciences Pharmingen, San Diego, CA). The cells were incubated for 30 min
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Example 5 Inhibition of IL-13 induced upregulation of CD23 on human B
cells and 15 monocytes by HuMab Peripheral blood mononuclear cells
(PBMC) were isolated by a Ficoll llypague density gradient. After washing

W eogenizenth RPMI they were resuspended in RPMI/10% BC$/@rmdo6/t00005

distributed at 3x105 PBMClIwell (volume 50 I) in 96 well flat bottom
microtiter plates (Corning Incorporategh Costar). Then, 25 | of an anti 20
human CD40 antibody (Immunotech) in a final concentration 0.5 pg/ml in
RPMI/10% FCS and 25 ul of an anti-human IgA+lgG+IgM antibody
(Irfhftifrore8B 1eHY gedi RarcBIfCBIRFERISHPEY APhgivn IRIRPAIIO%FES was
wergesiddedcd hed Sedllshditaliedrktabtabpanttdantrob antiyedies. (50 human

PLwelh dilionsind R0 fﬁ@%&m@% aeg@om@t&%rb“ﬁrb@agﬁqes

for%’i) min_ in tlge |r]5ubat 2}]5 %13n7C 56) <8233t n recambinant human
&b SydtemsFin N A RT3 ?rﬁ Poas &ty B8

D1VFEHY AiSEF tREISEIRS iRBALENSE for 72lighit SREYS0BAECD. infledeninly viable

indubatiory thepiatesnweartescEhtrikiigedanddheetheniwOD a5 piratad cheter for

detaghipeatefadherant £ols:2R0nd:ef ArcHiRsRRANMWasidded:18Rd s,
th% %J)s incubated for approximately 5 min at 37C; 5% COZ2. The cells

were 30 detached by repeated flushing and transferred to a round bottom

plate. After centrifugation and aspiration of the supernatants the cells
weleeinberyatdd Guithr-206 fol iohivitmigtwfeDf ahtiEBR%Rm on B-lymphocytes

anfieteDRAWERCoand anti:@DIAARE (adl fiospoBR &@%@@n@@ﬁ Lc5ooz 003,

5&%%%564%%’5@ N T R N

SUDE st%rﬁ%sf%&r&twﬂrm%%%fh%%ﬂ@&%% GBpa ateirBiieionan hramy
tharealisweer&resuwpendedthe 200 phlokPBSotesieh Orhad sedind.albhi

angh eihadysendpoaFie. S Caditodvr cytomets! (RBBBIOSIeNRESC5002-018,
Pharmingen, pan Piego, CA) using the CellQuest software. In most

cases, 10 000 5 events were acquired and gated on a light scatter gate to
include only viable lymphocytes and monocytes. The cells were pregated
orE&2@DiEd positive cluster for B lymphocytes or a CD14 positive cluster

fofrmhoneckiasndensyz edguntas for1 €6 28-axpressians The observed

IC50 values for inhibiting of CD 23 upregulation on B-lymphocytes
TF-1 cells (ATCC # CRL 2003) were grown in media containing ATCC modified
RPMI, 10% FBS, 1X Pencillin/Streptomycin, 2ng/mi GM-CSE. A day prior to the
assay the cells were maintained in GM-CSF free media. 5 x 10° cells per well were
incubated with appropriate concentrations of anti-1L-13Ra1 antibodies at 37°C for
[ hour. Then the cells were stimulated with 2ng/ml of human IL-13 (R&D Systerms,
Minneapolis, MN} or 0.1 ng/ml of human IL-4 (R&D Systems, Minneapolis, MN)
and incubated at 37°C for 48 hours. The cells were pulsed with 0.5 pCi *H-
Thymidine and incubated at 37°C for 16-18 hours. Samples were harvested onto
GFC plates pretreated with 1% PEI/0.25% BSA using Perkin Elmer Filtermate 96
harvester. The GFC plates were counted on a Perkin Elmer T'op count Scintillation

counter. Data analysis was performed in PRISM using nonlinear regression curve fit
(GraphPad Software, San Diego, CA).

Anti-KLH antibody did not show any inhibition in this assay. The same was true for
LC5002-007. All other antibodies inhibited the response, even though LC5002-007
inhibited the response with higher IC value than the other antibodies. The observed
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10 were between 0.5 nM and >70 nM for antibodies LC5002-002,

LC5002-003, LC5002-005, LC5002-007 and LC5002-018, and 13.6 nM

for AF152. A similar profile was found for inhibition of IL-I3 induced CD23
Wipregllatioh on human monocytes. On monocytes the IC5@VHEES0M/eI®0S

between 0.1 nM and 62.8 nM for antibodies LC5002-002, LC5002-003,

LC5002-005, LC5002-007 and LC5002,018, 15 and 62.9 nM for AF152.

Example 6 TF-1 proliferation assay in response to IL-13 or IL-4 as

stimulus TF-1 cells (ATCC # CRL 2003) were grown in media containing

ATEE Wby ke Rifferens FEBodiesParie i3 Streplofoy dfil Zhdliml nM for

GNICGSR-W1ayprieviddhe.(20mssey the oelis erempiHainadin A similar

CMrbREsemedis, 1 xl3.celisipe! W}ﬁlk? Ve IneHbated ity qenc of
appro ntibodies at 37C for R

ﬁ;e oncen atlons of anti-IL: 13E§h

Then %‘e cec}cgsv‘\'/vea?e Sl ﬁ?ate?}n\ﬁatﬁe%ﬁ% lﬂ He5R PRt sls "3}“1@5 for
SyRteiadussd realisraionnyase 6-92nginifer AurnHARLaaRSID Sysemi) for
MiARézhalis ftv ) tibodienEabateehar IAE or-48:housoThe Keksumerecy and

puigeshyyitin @ R4k Thymidige,and incubated at 37C for 16-18 hours.
Samples were harvested onto GFC plates pretreated with 1% PEI/0.25%

BSA using Perkin Elmer Filtermate 96 harvester. The GFC plates were
cotHREWSH a Perkin Ehner Top count Scintillation counter. Data analysis

waslpbifammdddnBRiBMwsing inanlinaae rediessionieumde fitlnGrapbiRad
Software, San Diego, CA). 30 Anti-KLH antibody did not show any
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Spondedw Fﬁdﬁ‘é? RW%%%H&W%W@BM@ Qpebumes WER dnobdaryel plate
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anjiberigeavaraivks £0 1M fariARLRR, x%t%laﬂd}ﬂlfptlsh%g%ﬁ@@? aB9W 1
fo&L(ﬁ%@%%O}?gr Qaé% A E?Ir LC%?QO ﬁ ama{(} pro Ili \@gaﬁ Joeﬂk(dD

for IL-4-ind iferation, owever the

antiBodss %ﬁ%‘%ﬁ@@ﬂéa% >c6an7aFed‘% 8.3 %Hafféé&waéw@rfségﬂqﬂes@ and
vahgeasifo desimingithrccdepr clifetatiorg wererQioR M daiaatiEILISR from R&D

ansipedlys (4.3 71 MXB@l%MHa&%&%@%@%&%SQQ&TQ%M micro late
k%%%% é%é%?ﬂ&ccﬁ%’%%o%altﬁ?@%x%oﬁﬁ@ﬁi k520RE:Q 13 hetween 4,68,

The antibodies tested showed different capability to inhibit eotaxin release. With
the exeption of LC5002-007 all other antibodies tested showed some inhibition.
The calculated average ICs;values from 3 to 4 different experiments were 11.5 nM
for AF152 and between 2.45 nM and 19.8nM for antibodies LC5002-002, LC5002-
003, LC5002-005, LC5002-007 and LC5002-018.

Example 8
Inhibition of TL-13-induced Stat-6 phosphorylation in human bronchial smooth
muscle cells

Human Bronchial Smooth Muscle Cells (BSMC; Clonetics, Cat. No CC-2576) were
grown following the manufacturer’s instructions. Cells were grown in 12-well tissue
culture plates until they reached confluency. Cells were starved for 24h in serum-

free medium and variable amounts of antibody were added. Plates were incubated
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Example 7 Inhibition of eotaxin production in response to IL-13 by human
lung fibroblast 10 The assay was performed using HFL-1 cells (Human
Lung Fibroblast, ATCC # CCL-153). Cells were plated at a density of

WIDB@002eils per well in a 12-well plate and incubated at 37CIfBPZ26/060005

hours to reach confluency. Cells were then starved in serum free medium
for 24 h and treated with anti-IL-13Ragzantibody at 37C for | h. Following
this treatment cells were stimulated with 10 ng/ml IL-13 (R&D 15 Systems,
Minneapolis, MN) at 37C for 48 h. Supernatants were collected and

et R SRt R et e ddhe USBGE I rBER) Sksgrabletfen SA min

fropcREDnSystems {GataNenDTXNOE)s wrsorbdrdawinskearthatsibgifer and
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25 Example 3ihduced Sta osp orylation in huma
brOWEREPERTOBH < Hﬂ?é@lé E@%%ﬂ%ﬁ B8#ehial Smooth Muscle Cells
(BSMC,; Clonetics, Cat. No CC-2576) were grown following the

FT;@BM&@M@H&B@EJM@&Q&%%@ k&mgrwraﬂa i@ﬂo’@idt(g@qﬁlﬁ%@cwﬁu@
p ere.starved for 24h in.se
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free nt

GG W SOUETOT2oI0k LIS BosIBI005< 5 Y i e 59
stipdledd Rl 28 nghil 1B 1id (REGI)&t8PA). After 15 min incubation,
supernatant was removed, cells were washed with phosphate buffer and
108 pflysis buffer was added. The mix was briefly sonicated on ice and

ce %(I’I u #; sate Was Western Blot detection of phophorylated
G A A P BRI e Dt Y PS8t Sn

wrdighferrdd i eeThemmEne. Anti-Stat-6 antibody was from Santa Cruz
Biotechnology (Cat. No. SC-

The nucleotide sequences coding for the light chain variable region Vi and the
heavy chain variable region Vi of the anti hIL-13Ral HuMabs were isolated by a
standard cDNA syathesis / PCR procedure. Total RNA was prepared from 1x10° ~
1x10 hybridoma cells using the GeneRacer™ Kit {Invitrogen). Hybridoma derived
RNA was used as a template for the 1 strand cDNA synthesis and ligation of the
GeneRacer™ Oligo-dT Primer. 2™-strand cDNA synthesis and further PCR
amplification of V; and Vi encoding cDNA fragments were performed with reverse
light and heavy chain primers complementary to nucleotide sequences of the k-
light and Yl-heavy chain constant region and 5-specific GeneRacer™ primers,
respectively. The PCR products were cloned using the TOPO™ TA cloning kit from
Invitrogen™ Life Technologies and pCR4-TOPO™ as a cloning vector. Cloned
PCR products were identified by restriction mapping of the appropriate plasmids
using EcoRI for digestion and expected / calculated DNA fragment sizes of about
740 and 790 bp for Vi, and Vy, respectively. The DNA sequence of cloned PCR
fragments was determined by double strand sequencing. The GCG (Genetics
Computer Group, Madison, Wisconsin) software package version 10.2 and Vector-

NTI 8 (InforMax, Inc) was used for general data processing. DNA and protein
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11762R) and a secondary antibody coupled to peroxidase was used.
Detection was done using the ECL Plus System from Amersham (Cat No
RPN 2132). Quantitation was done in a Typhoon 9400 Imager. 10 Both

Wauntaleg2tested in this assay (LC50002-003 and LC5002-00%)irintsitedosoos

IL-13- induced Stat-6 phosphorylation. The potency found in this assay
was similar to that of other functionakassays. The calculated IC50values
were 18.64 nM for AF152, 5.98 nM for LC5002-003 and 1.18 nM for
LC5002-005. Example 9 15 Cloning and sequence analysis of
arstiquitndsBRett Hightdouvadable domamdykClightladdVy Segaeycerdigrspents
The-Ruslentidesepipnges:cotingiardiiecdighi chain variable region VL
and the heavy chain variable region VH of the anti hiL-13Rul HuMabs
were isolated by a standard cDNA synthesis / PCR procedure. Total RNA
w&EHRelaHd from 1x106 20 1x10' hybridoma cells using the
GéneRzedion K egrestioyplynidgoicd emantdriletbIRN Actvh &ludbd as a
template for the 1st strand cDNA synthesis and ligation of the

CeneRaganM Qigo-dlarmer 20 fEAnGERNA Sbesis.and MBS ey
Pe%%}%ﬂ%ﬁtmn of VL an‘%C’VH encoding cONA agr%gn S were
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nutleotide Seyaeiddd-aBReE Kizblghighd-hrinczaneblratingtonstant rediohe
arighhi=spedifie GaneRacenpamarsCreauRitively. TheLER produsisyyere
?9 e%@ g the %@gg%&%@?@@a@ﬁé&lw pﬂﬂt%g‘i&g}/ééﬂg (Vi) and the
chnologjes an - .as a cloning vector ‘
orBHERES YIcrs e ERIE By R TEAI P T e Gpr Sy MO: 12
plésmiad pkingaten RigBr By datisndavdidsrerrages Gdlenmadighipnd heavy
frafpriantrameshodalbhe ub & t46yand:#90 ilnplft@béﬁlEadehl,'_Jre’Sp@eﬂ\yeEy. M.,
th'@o%ﬁﬁﬁé%%%J?,%Q@QJ&IE‘?&‘;CPGQ@JE?Q GE}IéeWt@{SI‘é@EQHE‘EMﬁ%dJ%ﬁ@}HQE‘Eal
strand s | e uter Group, Madiso .
Wt S e o SR A s T S
In&f wadReddd ap enlral ehiia Presasensg oD ity Bre s W
2006/072564 PCT/EP2006/000005 -34 sequences were aligned using
the GEGTROduLGLUST ALY, Sequenee alignmsabisowerepiademsing: the,
program C%%%gg%g\% &gm\% 1). Example 10
e A synthetic 5°-UT including a Kozak sequence,
e A murine immunogiobulin heavy chain signal sequence including the signal
sequence infron,
¢ The cloned anti-hIL-13R01 HuMab variabie light chain ¢cDNA arranged
with a unique Bsml restriction site at the 5’ end and a splice donor site and 2
unique Not{ restriction site at the 3" end,
¢ The genomic human x-gene constant region, including the intron 2 mouse
Ig-x enhancer [Picard, 2., and Schaffner, W., Nature 307 (1984) 80-82] and

» The human immunoglobulin k-polyadenylation (“poly A”) signal sequence.

The transcription unit of the anti-hlL-13Ral HuMab v1-heavy chain is composed
of the following elements:

e The immediate early enhancer and promoter from the human
cytomegalovirus (HCMV),
¢ A synthetic 5-UT including a Kozak sequence,
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Construction of expression plasmids for an anti-hlL-13Rcl IgG1 HuMab 5
The anti-hlL-13Ral HuMab light and heavy chain encoding genes were
separately assembled in mammalian cell expression vectors. Thereby the

wgemesdgggients encoding the and-hlL-13Ral HuMab light chaifRranaiaiacces

region (VL) and the human x-light chain constant region (CL, SEQ ID NO:
11) were joined as were gene segmegts for the anti-hIL-13Ral HuMab
heavy chain variable region (VH) and the 10 human 71-heavy chain
constant region (CH1-Hinge-CH2-CH3, SEQ ID NO: 12). General
informatimxeibedingtine muoietizlebsdgeate stoiheigrahstightreadnshaigs
chains frgeswhicketherkedanodsage is given in: Rabat, E. A, Wu, T. T.,
Perry, HypL ’cig;n%ge%gggﬁir53§dlaﬁqﬁ%Ilﬁlﬁeﬁ;le’(}:11'69&1 )g§fﬁﬂ%?ﬁ@gsaﬂfanged

Proteins of Immunological Interest, Fifth E‘%é NIH Pu Iuﬁa%(')@ No. ., d
91-3242"¥hé (FRHBGBHDR TSI N TS RIASRAPHIE MK SigHPd @
chain is coigpoSed ofsthetiolieivinythienets: The immediate early

enhamceTia gtpramaiemniom hahumancasanegatoyimg (dHsMM) mbuse Ig

synthetic, 54T including.a,Kogek seguence. AHaing impmynoglobulin
heavy chain sjgnal sequerice including the ?Ig@%‘?l 0 seqﬁz% e intron,,

The Qonl it 1 3R HROBE VARa0Re TERTBHIRTL DN Brrdhgedie™

with a urEqwerBsmI restriction site at the 5' end and a splice donor site and
a unigue Notl restriction site at the 3' end, The genomic human x-gene

CORSIAM [R9L00, IR UHRG R INIFEN SHRPUSENRD 103 BRNRRCELIRIG/ Heavy
D.,.and Schaffner, W.,,é\lgture 307 (1984) 80-82] and =~ The human
iR SRS BRI BEH

denylation ("poly A") signal sequence. The
transcription unit of the anti-hlL-13Ral HuMab yl-heavy chain is composed
of Bhadealleiving e leihaaks BOlMub invddliateneady ehhangetiand expression

prometer{ramihe. sma.gytomegalovirus (HCMV), 0 A synthetic 5-UT
including a Kozak sequence, WO 2006/072564 PCT/EP2006/000005 - 35

A modified murine immunoglobulin heavy chain signal sequence including
the sitynal SEEIEHEIRFiSH.OCe gene

An origin of replication, oriP, of Epstein-Barr virus (EBV)
e An origin of replication from the vector pUC18 which allows replication of
this plasmid in E. coli, and

¢ A R-lactamase gene which confers ampicillin resistance in E. coli.

Example 11

Construction of expression plasmids for mutant (variant) anti-hIL-13Ral 1gGl

Expression plasmids encoding mutant anti-hIL-13R0l yl-heavy chains can be
created by site-directed mutagenesis of the wild type expression plasmids using the
QuickChangeTM Site-Directed mutagenesis Kit {Stratagene) and are desribed in
table 1. Amino acids are numbered according to EU numbering [Edelman, G.M., et
al., Proc. Natl. Acad. Sci. USA 63 (1969) 78-85; Kabat, E. A., W, T. T,, Perry, H. M.,
Gottesman, K. S., and Poeller, C., (1991) Sequences of Proteins of Immunological
Interest, Fifth Ed., NIH Publication No. 91-3242].



10

The cloned anti-hIL-13RCt1 HuMab variable heavy chain cDNA arranged

W

ith a uniqgue Bsml restriction site at the 5' and a splice donor site and a 5

unique Nod restriction site at the 3' end, The genomic human yl-heavy
WerhesgGpstant region, including the mouse Ig pt-enhancer BUBYRR3AGEHI0005
M.S., EMBO J. 2 (1983) 1373-1378), The human yl-immunoglobulin
polyadenylation ("poly A") signal segjjence. 10 Functional elements of the
anti-hlL-13Rctl HuMab x-light chain and yl-heavy chain expression

pl

asmids: Besides the anti-hlL-13Ral HuMab K-light chain or yl-heavy

chain expression cassette these p%és contain 15 A hygromycin
resistance gene An origin of replication, oriP, of Epstein-Barr virus (EBV)

A
th
re

r_‘l\%&iﬂoﬁf r_eplicatio_n from th 5@9&9&9%018 which allows replicatio_rlll _of

COofT, and— A fHactanase gene whict confers ampicithim

ggtﬁn@é’lﬁgsﬁﬁl %0 Exam e*1'1 EBORSHHEHEH BT Epression plasmids

fo

mutars gttt GIERal 71-heayhehgitsatan heiaretiedhbwsite-dirdcted

m

Q
o
nt
F

E
P
G

f ] el G.MetTal, Proc. Nall-Acad. STl USA 63 (1969)
7855 CAbA LR S, T 7. PN S R an, K S, and

rsirRgtaed Pyaianty &RtENIL-13RGIUgS I EkpresSmota Shibisresctding

utagenesis of the wild type e Qgg&a&ggﬂl@smggs 45@939 B8 2Ruman y2-
uickChangem' Site-Directed r@%ﬁa@enesis?&it (2§tratagene) and are
1

bsribed in table 1. Amino acic fttbered according to EU

veller, C., (1991) Sequences bfProteits B trendanological’ hterastnmith
0., NIH Publication No. 91-324R¢a¥Eha0Q6/612564 7 the amino acid

CT/EP2006/000005 -36- Tabjlgek Mutatinn, Descrimtion #NAs236 of the

| PSS331 as The amino acid Sﬁ%%%&-heavy chain

1234A;1235A The amino acid sequence Leugs,Leugss of the
human y1 -heavy chain is replaced by the

amino acid sequence AlagssAlagss

Exampie 12
Production of recombinant anti-hIL-13Ral HuMabs

Recombinant HuMabs were generated by transient transfection of adherent
HEK293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % wltra-low IgG FCS (Gibco), 2 mM Glutamine (Gibco), 1%
v/v nonessential aminoacids (Gibco) and 250 pg/ml G418 (Roche Diagnostics
GmbH, DE). For transfection Fugene™ & (Roche Diagnostics GmbH, DE)
transfection reagent was used in a ratio of reagent (pl) to DNA {pg) ranging from
31 to 6:1. Immunoglobulin light and heavy chains were expressed from two
different plasmids wusing a molar ratic of light chain to heavy chain encoding
plasmid from 1:2 to 2:1. HuMab containing cell culture supernatants were
harvested at day 4 to 11 after transfection.

General information regarding the recombinant expression of human antibody in
e.g. HEK293 is given in: Meissner, P., et al., Biotechnol Bioeng 75 (2001} 197-203,
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specified by E233P; L234V; G1u233Leu234Leu235Gly236 of the human
71- L235A,; delta G236; heavy chain is replaced by the amino acid
sequence Pro233Val234A1a235 of the human y2- heavy chain. A327G;

WRIBOW!TFEE3IS The amino acid sequence PCT/EP2006/000005

Ala327Leu328Pro329A1a330Pro331 of the human yl- heavy chain is
replaced by the amino acid sequencg; _
Gly327Leu328Pro329Ser3305er331 of the human y4-heavy chain L234A,;
L235A The amino acid sequence Leu234Leu235 of the human yl -heavy
cHanisleddlaced by the amino acid sequence Ala234A1a235 Example 12
PryductinmnycfueamiiimamM ast-0food3Ral-¢te Mabs @ Recenthinanic h1l-
HuMabsyarg.generated by transient transfection of adherent
HEK293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low IgG FCS (Gibco), 2 mM Glutamine
(Gltrcantersetivny Hivwistsenbiaraini AYACIds TG wid Bs0 gkmrewig and
(Rech@diaghesHes-SmbhNDEEHRS tensfectici-ugened MbidRaehat P,

Di t
B S S S

e B 5 Rk T CHAGRLAL DI THE Gbimel T Pérzo
rawcéqug hteHahs % argcstthit érfémﬂ@gray@%mfdlfmm o o Doy rate of
HuM abirsoniarling ek dllidie supdenfdaptswerehaneliedra) daya4dhievid

aﬁg it f%cﬁ‘a&alﬁg%ﬁﬁﬁr 68@!15“94'9&)@%@1&'&9%%/?&9@9}n?%mutes
5;5' {Iﬁﬁ %?Qﬁntogl gné i eg_? EIC5293 & %} % Meig%l?e% at flve
et al, Bio nol Bioent Jokj 187263 WE-00 fo?‘ﬁ%éﬂ
P@%P@@@@?@G@@@@néﬁBE&wé 8 sty ashas stitbrifivater five
L @E002:003ge085 ianch£00¢ wsing chimerohillsHRRa: ke mprcinteradtiaye
anglysis@ Biagore 3008 instrument wasusad: AsirwRingaBsinjections and
kinetic data correspond to the description in table 2. Negative control data {e.g.
buffer curves) were subtracted from sample curves for correction of system intrinsic
baseline drift and for noise signal reduction. BiaEvaluation version 4.01 was used
for analysis of sensorgrams and for calculation of affinity data. Kinetic data were
calculated by fitting kinetic data to a 1:1 Langmuir binding model {Table 2).

Tabie 2:
Affinity analysis of HuMabs using hil-13Ral:hFc, Data analysis based on 1:1

Langmuir binding model.

Chip | Capturing | Ligand | Analyte | k, (1/Ms) | kg (1/s) Kp (M)

CM5 | Anti-hFey I&%’OOQ‘ gﬁizc 2.1x10° | 14x10° | <e.5x10™

CM5 | Anti-hFoy 3555002“ ;z“lfk 1.75x10° | 3.12x10° | 1.8x1o™!

. LCSDOz' hIL"‘lS . 5 a -12
CM5 | Anti-hFcy 007 Rol:hFe 1.19x10 1x10 <8.4x10




5 reaction buffer, HBS-P (10 mM HEPES, 150 mM NacCl, 0.005 %
polysurfactant P, pH 7.4) at 25C was used. Capturing molecules (goat
anti-human-lgG, Fcy specifc) were amine-coupled at a concentration of
W22 HE/HIEE#R a flow rate of 5 I/min for 20 ‘minutes. HuMabs wet &/ RiBoted @bs
a concentration of 1 pg/ml at a flow rate of 10 I/min for 1 minute. Blocking
of the free goat anti human IgG, Fcy.was achieved 10 by injecting human
gamma globulin at 500 nM and 30 I/min for 3 minutes. Analyte
(hIL-13Ral:hFc chimeric protein) was injected for two minutes at five
cobeeffiatipnaabei e B BRI 3008-80P NP A fadvASR asiva the B relisker
five rinueseRébdiratidraetdfensuriadd-MscdcdeBmplislhad fay ko
injections of 100 mM HCI for 1 min each The chip, assay format and
se uen Aectlpns argj 15 k% ta correspond t(ﬁthe des%lbdptlon in

tabler ega |ve cgn]tsr’oﬁ ey é?néalrlves viillseefie SUBHAERY A EH"
saftHR r%%‘ffo{ﬁ ét%m%h%% bage|ealmuatedat £, pH

noise sﬁgl’iﬁl&e@mmmgBm&mhan@m@mimﬂkﬂ&%a&madﬂmcanﬁbﬁsﬁ a
of senspramms I oy salau W%@f@‘ﬂhﬁrﬁﬁi%ﬁ@%ﬂﬁﬁ@@%& were

cal ulated f|tt|n |net|c 1 1 el (Table
%8%?% zﬁp Sn%\#gnr%}ogﬁ y&s“&? Iﬁuﬁalgg uslfﬁ 1 ﬁ?L % % gonds.

an%‘l%"%db‘a%e%ﬂ 190lecEmiirERidiAY Wﬁﬁd@}f@%ﬂpf@fa%% ﬁ%f@{d@&h@?ven

Arralytenica{aiv b trek ¢ /35K RIMInd CODE24 ihd 1 B261E withti HBSWP RS five

ﬁaﬁﬁﬁlfeg %@%rﬁ?ﬂ@ﬁ&@sﬁﬁ&waﬁgﬁ%iﬂﬁeé%ﬁaﬁi ?ﬁ&ttﬂﬁ@)’o@qg()
' X nt

007 BalREL %%%fﬁ%é%&ﬁ G DS sl e Tl and
PETIEBL 6/ BE05S-38 )‘%ﬁﬂﬂtﬁ%aﬁg}gﬁ%?wu ftab | Espbsiongn the
-068lavtg009lesidtnetisxtheeltatarcalionatid bf HittitgRataiealad foom lof
hiL-h3Ralitiechimerdelprotein For interaction analysis, a Biacore 3000
instrument was used. Running and reaction buffer was HBS-P (10 mM
HEPES, 150 mM NacCl, 0.005 % palysurfactant P, pH 5 7.4) at 25C.

Capturing antibody molecules (anti= *were amine-coupled at a
Chip | Capturing | Ligand | Analyte |k, (1/Ms) | kg (1/s) | Kp (M)
Ci | Anti-hFey é‘gogz' hIL-13Ral 1.1x10° | 6.5x10% | 6.2x107%
Ci | Anti-hFcy gﬂc;eoz- hIL-13Ral 1.3x10° | 5.1x10* | 3.9x107%°
Cl | AntihFey | o 07 [BIL3Ral | 14x10° | 3.0x10% | 22x107
Cl | Anti-hfcy 15575002 * | hIL-13Ral 1.9x10° | 8.3x10% | 4.4x107
1.C5002-
0035,

Cl | Anti-hFey |™WROT 1y 1sRa1 | 1.4x10° | 2.9x10% | 2.1x10°"°
12344,

1235A
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concentration of 100 pg/ml at a flow rate of 5 I/min for 20 minutes.
HuMabs were injected at concentrations of 10 g/ml at a flow rate of 10
I/min for 30 seconds. Cleaved hiL-13Ral molecules (Mw40kDa) were

VRl 16§4200 seconds at seven concentrations between BCSBadMoanehoos

100 nM and washed with HBS-P for five 10 minutes. Regeneration of the
surface was accomplished by two injggtions of 100 mM HCI for 1 min
each at a flow rate of 10 Vg/ml. The chip, assay format and sequence of
injections and kinetic data correspond to the description in the following
Tabl&amikireticedsiaiearebaleafarsanyifiamyRkineticofhid 0822005 using the
Langeptrichbintingonadebr 151 TeRe Bt Gapiiiing igand Analyieid
(1/M?),}§g1§11/s) KD (M) CI Anti-hFcy 005002- hiL-13Ral 1.1x106 6.5x10'4
6.2x10'1 CI Anti-hFcy LC5002- 003 hiL-13Ral 1.3x106 5.1x10-1
3.9x1010 CI Anti-hFcy 0005 5002- hiL-13Ral 1.4x106 3.0x10-4 2.2x1010
0 Bl thems-HipeyioeTs00e Hiini3REINE oxgoB!da8xi derived X1@D hvbddopa was
0Q@5mfar AhtivithCyhe it idd -3 BRI 1rdbebiErd O Marthat. 10610 102 LASA Apr

'—%ﬁééé%& %99%8@%‘3%8@%8 2096400000, 32.6) ﬁB{H AM¥Ereaction

CXARe i ISt LS SR LRER ek 001 B f e e

préﬂéuﬁuﬁi%é@e&gmﬁ@%%w&wdﬁ%@q@ ﬁ&%@ﬁ@@r%@lﬁ%m a
hylordemaivasi Scompaned dith the affinilies ofihereconbinbindsriantre

9G] eé@'A!aco'ﬁQJng%ggﬁ%t@”l@n f%tg_?lé@ssﬁ%fa@ QP%"&?/%%%%}I Y"ﬁﬁnu‘ce

NG 0 DO 3 PR B 5 4751 25 CaplLF sy oo

m@fréeené@f(am%ﬂtwwbﬁé AR el e e R M

atraiftows r egofdnatiminfah uatiaates; kuMabisiedrey two injections of 100
mM HCI for 1 min each. The chip, assay format and sequence of injections and
kinetic data correspond to the description in Table 4. Kinetic data were calculated
by fitting kinetic data to a bivalent analyte binding model.

Table 4;

T
T . . ¥ ky ka
Chip ' Capturing Ligand Analyte (1/Ms) kg {1/ s) (/RUs) | (Us) Kp (M)

CM5 | Anti-hFey | LC5002- | hIL-13 | 1.33x10° | 3.6x107 | B.8x107 | 0.06 | 2.7x107
005 Ral

CM5 | Anti-hPcy | 1gGl ala- BIL-13 1.53x10° | 422107 1 41x107° | G.04 2.8x107

ala ROl
LC5002-

005

Example 14
Testing the crossreactivity of HuMab with hIL-13Ra2 and hIL-4Ra by ELISA

Chimeric proteins hIL-13R02:hFc and hIL-4Ra:hFe (R&D Systems, UK) were
dissolved in PBS (1 ug/ml) and allowed to adsorb to microtiter plates (NUNC
Maxisorb) by incubation over night at 4°C. After washing the plates with washing
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10 injected at concentrations of 10 .iglml at a flow rate of 10 41/min for 1
minute. Cleaved hIL-13 Ral molelcules (analyte) were injected for five
minutes at eight concentrations between 1,56 nM and 200 nM and
Whasheer tith HBS-P for five minutes. Regeneration of the SERfEEE2MBE06005
accomplished by two injections of 100 mM HCI for 1 min each. The chip,
assay format and sequence of injectiofgs.and 15 kinetic data correspond to
the description in Table 4. Kinetic data were calculated by fitting kinetic
data to a bivalent analyte binding model. Table 4: Chip Capturing Ligand
A KVRE P YeCk@A Yep worn { B apepaRifis pindiag sitesre blocked
AnttirEditibE 50020 InlLisk3da83x 10 Be6 XD =583 0/ith 082 FatBin00 2 RAD. 1%
g%&ﬁﬁ-b@wntég%@iﬁﬁ:aﬂ-lfiﬁ51}?&%3&' %ﬁﬁ%ﬁﬁa% t_-e:_t@z .&%&};%eﬂﬂy
. = ample esti crossreactivi uMa
o N e RS b O 8 e At s e
andPARRARAH R RRP Y RdmEh i harere digaipiviashd PBEbaugay by
allvwedetectedsor brtoithideatitethplatesi Nt NG dadé anbp hyinchbatipnkappa
gvgn;mgh,t BEdGarAftRr é"@ﬁl‘m bi@fi?;m QJ@E@@@}J@@@@%&%}&%@&Q%Q@%@M
=40 buffer = 0.9 % NaCl: 0.1% Tween(r @
o B L e B Ferd s s
buﬁ?z‘ﬁt(@ _%@%Rtw%tﬁsofé%b@:a%)o?ic%TTWe‘éﬁ(é%) A PR AL
fomsesmierattr dO aomplrarire(RiTye Tefethe drighyst dikriechatalramtied a
cogitptiantibodies (100 pl/well; dilutions in IB) were added 5 and
incubated for 1 hour at RT. The plates were again washed and bound

antihbody . was detected by incybation with peroxidase conjugated rabbit
b SEe oA B MRS GG PS8 iR biied
Areetirelbatidnrioniy BnRTraid 3 RUbseqoehtvidshindiBtels Riveptate &1L -
werked@veloped with ready-to-use ABTS(r)

Example 15
Crossreactivity of HuMab with murine IL-13Ral

Chimeric protein murine IL-13Ral:hFc (R&D Systems, UK) was dissolved in PBS
(1 pg/ml) and allowed to adsorb to microtiter plates (NUNC Maxisorb) by
incubation over night at 4°C. After washing the plates with washing buffer (WB =
0.9 % NaCl; 0.1% Tween® 20), unspecific binding sites were blocked by addition of
100 ul incubation buffer (IB = PBS with 1% Crotein C and 0.1% Tween® 20) and
incubation for 30 min at room-temperature (RT). Then, serially diluted HuMab
and control antibodies (HuMab anti-KLH and polyclonal goat anti-hil-13Ral
{R&D Systems)) were added to the wells (100 ul /well; dilutions in IB) and
incubated for 1 hour at RT. The plates were again washed and bound human
antibodies were detected by incubation with peroxidase conjugated rabbit anti-
human kappa (DAKQO, Denmark} in a final dilution of 1:500 in IB. Goat anti-hiL-
13Ral antibodies bound to the plates were detected by peroxidase-conjugated
donkey anti-goat 1gG (Santa Cruz; 1:1000 in IB). After incubation for 1h at RT and
a subsequent washing step, the plates were developed with ready-to-use ABTS®
solution (Roche Diagnostics GmbH, DE) at RT in the dark. Absorbance was
measured at 405 nm after absorbance of the highest concentration reached a
sufficient OD (Fig. 5).
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solution (Roche Diagnostics GmbH, DE) at RT in the dark. Absorbance
was 10 measured at 405 nm after absorbance of the highest
concentration reached a sufficient OD. All antibodies against

Wik 2081ERIE tested were able to bind to immobilized extra@€liiEP2006/0060005
domains of human IL-13Ral, but not neither to ML-13Ra2 nor to hiL- 4Ra
(Fig. 4). 15 Example 15 Crossreactivify of HuMab with murine IL-13Ral
‘Chimeric protein murine IL-13Ral:hFc (R&D Systems, UK) was dissolved
in PBS (1 pg/ml) and allowed to adsorb to microtiter plates (NUNC

1By incubation over night at 4C. After washing the plates with

washisigaatittey (VBIM 20018 Yyivatiiz0s1¥% [BReen(r) 20), unspecific
binding sites were blocked by addition of 100 pl incubation buffer (IB =
P%BSC Wlthe lccg()dgig)%err} d OW:Iéig/OISE ﬁ%ré})@ InI'cI:lu r?at{grrlllg)?ru:?)QIgplllg
at'roo emper tire e Sk luted” HuMa
AATIBERESTeFIEA iabP Rt R FIEIRF 561 W%&a&%ﬁamﬁm 1p3iRe Wirekyy the
Sykibins) kweneaddét ©thenviels](1H08R! 1/ wiellsteillytions fecids) MEEZEHS as

In@e@aat@%%og;;ra%r %Bg ‘;&ﬂf‘ﬁé%%ﬁgé%@%ﬁtﬁ@%%w bownd an
n.an ere ecle INCU | roxi
R e R AR R R .%%‘D
o TSEORF INVIES. 564t AraeHC i@ﬁ@imﬂaﬁf&s%ana fymerplatets wepma
detectad (biopBrpxidbse:cehjogatecind dhkeyd antitgdats lgG o SanteCru ZACS
1 &Q%Qamd&g%t{%m&@aaa&t% LR hardBke suhrpauaniwasing o
Ihe plates were de‘{%'o L read s%o ¥ ?é%&?g% SR C 10
F? C?’l %lagnostlcs émnb E% %(g bSO nce was
m%%%ﬁré%ﬁ%ﬁﬂ@?iﬂﬂﬁw‘ ey ‘é%"r‘ﬁ&‘fﬂfé a"ftﬂ%@mﬁ@%tl LURErRIAEYRT for the

readiedval sufficibiat ©D:d Piy 15 vEi2006I0 F2564 RCTIER20061608005
-41- Example 16 Crossreactivity of HuMab with Cynomolgus IL-13Ral The

DePFOUA e gl AR AR S SR Ll or e%%%sgsed
w%mw#ﬁ@e% %’ﬁﬁafﬁQ CroS SRR P RS HORGUL TROCHR D RREFL (ABTAD

trandfésteonBegES Belldied, the polyclonal AF152 antibody also bound to the
Cynomolgus IL-13Ral. The negative control antibodies showed only a marginal

increase in MFEI when tested with the transfected Ba/F3 cell line (Table 5).



well as the parental Ba/F3 cells were incubated with 10 g/ml of HuMab
and control antibodies. As positive control, a polyclonal goat-anti
hiL-13Ral(R&D Systems) was used. Negative controls included were: a
Wi 1§t myeloma protein (Nordic) and normal goat ser@fi/Beramoo00os
antibodies were detected by FACS 10 analysis using an antibody directed
against human IgG conjugated with FkEC to detect HuMabs and an
antibody directed against goat IgG conjugated with FITC to detect goat
antibodies. Mean fluorescence intensities (MFI) were compared for the
individual antibodies tested on the t&R&técted Ba/F3 line versus the
parental line. All HuMabs of the invention were able to bind to

Gynomolgus IL-13Ral expressed 15 in transfected Ba/F3 cells. As
expected fromAth_% close homol gkl% between human and Cynomé))r[#éjs.
IL-13Ral, the pBI&Bnal APTB2| aAtiBeUy a8 dund t6 P& ERBNSIgR L
IL-13Ral. [The negative coPifdl antibodiE&Ghowed onireerrafdginml. IL-13Ral
increase in MFI when tested with the transfected Ba/F3 cell line (Table 5).
WO 2006/072564 PCT/EP2006/000005 -42- Table 5: Antibody MFI
MFIBa/F3_Cyno_IL- Fold Increase in MFI in the Ba/F3 13Ral presence

Cyno_T-13Ral LC5002-002137983.7 79.8 LC5002-003 34824 790

uMabs 1-c500°66% 14.8 404.5 86.7 £85002-007-4.1 190 14785AR152

(PAvVAVyappv v o o g = |\ A= AvAv s —ma vy,

2 21.2 18.0-Né@fidBgoat G 3.3 5.7 244 Controls Normal hupfan 3.5

Oe28a%s |gGilctargic} Antizhuman 1gGr3s3 5.5 2.2 FITC onlgdzxample

0
l_

3

1

17 Binding of L -13Ral Hul\gqbs to Fcy regeptors (binding to F%gellla on
N _ ] : ; . )

b

M

t€celts) 5 Todetermingthe-ability-of the-antibodies-of the-inveéntion-to
ind to FayRINATED16) lor-Natural KilldHENIC) cells, Peripherdi®Blood
lononucledip@ellsat igG | - 3.3 5.7 2.4
Controls | Normal human 3.5 10.2 6.7
Igz1 (Nordic)
Anti human [gG- | 3.3 3.5 2.2
FITC only

Example 17
Binding of IL-13Ral HuMabs to Fcy receptors (binding to FeyRIIla on NK cells)

To determine the ability of the antibodies of the invention to bind to FcyRIla
{CD16) on Natural Killer (NK) cells, Peripheral Blood Mononuclear Cells
(PBMCs) were isolated and incubated with 20 pg/ml of HuMab antibody and
control antibodies in the presence or absence of 20 pg/ml of a blocking mouse
antibody to FcyRIla (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding
via FcyRIIla. As negative controls, buman IgG2 and IgG4 (The Binding Site), that
do not bind FeyRIlla, were used. Human IgG1 and IgG3 (The Binding Site) were
included as positive controls for FcyRIIla binding. Bound antibodies on NK celis
were detected by FACS analysis using a PE-labeled mouse anti-human CD56 (NK-
cell surface marker) antibody (BD Biosciences Pharmingen, San Diego, CA) in
combination with a FITC-labeled goat F(ab), anti-human IgG (Fc) antibody
(Protos immunoresearch, Burlingame, CA). Maximum binding at 20 ug/ml (Brmax:
MPIist,de\f) of the HuMab tested was determined.



(PBMCs) were isolated and incubated with 20 g/ml of HuMab antibody

and control antibodies in the presence or absence of 20 g/ml of a

blocking mouse antibody to FcyRllla (anti-CD16, clone 3G8, RDI,
wWolatders3MJ), to verify binding 10 via FcyRllla. As negativePCaritrol® /066005

human IgG2 and IgG4 (The Binding Site), that do not bind FcyRllla, were

used. Human IgG1 and IgG3 (The Bigging Site) were included as positive

controls for FcyRllla binding. Bound antibodies on NIC cells were

detected by FACS analysis using a PE-labeled mouse anti-human CD56

(NS¢ Etrfeee higrker)iadtiootly RBD Bibsideiicdsoprarabiagenths aantrol

Diego..ewhdily] ascambindtionvbih.a BT lalietest geatE{ah)? additumadn

L?-b%éE%%%ﬁSgﬁ?ﬁﬁ%ﬂ%W@%E%%%%%ﬁf A g
AR B OO P58 e BTGB ORS s P BRI
was able to bind to FcyRllla efficiently (comparable to the control IgGi
antibody) as indicated by a Bmax (MFI) value of 580.6_245.8. Addition of
a blocking antibody against FcyRllla dramatically reduced. binding of
LC5002-005 to NK cells (Bmax (MFI) value of 260.495.90) indicating
specific binding to FcyRllla. WO 2006/072564 PCT/EP2006/000005 -44-
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2. An antibody according to claim 1, characterized in that the variable:
heavy chain amino acid sequences CDRI and CDR2 of said antibody are
the heavy chain CDRI and CDR2 sequences of SEQ ED NO: 5. 3. An
antibody according to claim 1 or 2, Gharacterized in that the variable light
chain amino acid sequences CDRI, CDR2 and CDR3 of said antibody are
the variable light chain amino acid sequences CDRI, CDR2 and CDR3 of
SEQ ID NO: 6. 4. An antibody according to claim | to 3, characterized in
comprising a human yl-heavy chain comprising a) amino acid sequence
Pro233Val234Alaz35 with dfletion of G1y236 and/or amino acid
sequence Gly3z7Leu328Pr r33l. b) amino acid sequence
Ala234Ala235 or c) amino acids Ala265 and Ala297. -48- S. An antibody

A humageeenling mﬁlﬁg&olﬂg ﬁmﬁﬁé@%ﬁﬁﬁﬂﬂgﬁmﬁ '556%%%‘?%\%% zed in that

ble region SE 5 and as | riable region S
the vana\@fai%eagy gham y accor(%g T %IS%HQI% t81l55@%a?3{§p§l‘iii'eif e heavy chain
CDR3 seieminsii s RO WR4iR variable region SEQ ID NO: 5 and as light chain
variable region SEQ ID NO: 6, as K light chaln constant region SEQ ID

I y;C ant. re 12 optionall
An anuﬂg% muta?]ﬂrgs@é_% %ﬁé%a;g%% ana %@/‘% ge %ﬁ&ﬁ?ﬁl
sequences (L sOfLSPédGaBBE%ﬁ%alﬁéh? By sheineIP R caSPR2 sequences
of SEQ mg)rm 8. The use of an antibody according to claims 1 to 7 for the
manufacture of a pharmaceutical composition. 9. A pharmaceutical

posm%ﬁcomg |s|n 81_ ody according to claims 1 to 7 in a
v

An anibpdy g0 TETIAC o b BT TieDie Higkipshsia gmino
acid seqmmﬁ@&ls&a&bmcm@dwmmmmmmm Variafle Wht Thain amino
acid seqidetbo TR theDraniiactr Phaparmasgyitical composition comprising a

pharmaceutically effective amount of an antibody according to claims 1 to
7.12. A nucleic acid encoding an antibody according to claims | to 7

An antibpdy aecarding 1 eirplidng-chamettse seide noogirisientitodyahedvieahginhain
comprisi@PR of SEQ ID NO: 5; and antibody light chain CDR of SEQ ID NO: 6.

amino acid sequence Props;ValyssAlasss with deletion of Glyase and/or amino acid sequence

GlysarLeusneProseSersyoSerss,
amino acid sequence AlayssAlasss or
amino acids Alasgs and Alasgs.



6.

13. An expression vector comprising a nucleic acid according to claim 12,
capable of expressing said nucleic acid in a prokaryotic or eukaryotic host
cell. 14. A prokaryotic or eukaryotic host cell comprising the vector
according to claim 13. 15. A method for the production of an antibody
binding to IL-13Ral and |nh|b|t|ng‘tﬁ§ binding of IL-13 to IL-13Ral,
characterized by expressing a nuclelc acid encoding a heavy chain and a

0 & lighk chain.ac g to claim. 14 |n rokayyotic
A antl%’&}%%é&?%”tgsgﬁc}gh zlalrli%lh récovering sa%wan‘f\'%ogy THom < saéwgllc Variabie
region ﬁgt %r AP AST AL ERRBT RpRBIT TR SEQ S PEifon characterized

in producing an antibody according to claims 1 to 7 by means of
An antibedpatoidintgenpiatsidrorécavarngrisdd ianthesdysand combining said
antibody with a pharmaceutical acceptable buffer and/or adjuvant. 17.

heavy chain viayasid ﬁeiﬁ e RY. ACGHA ALY &@R@%ﬁgﬁé}e&ozﬁ ?f%ann O:6,asx

=2

10.

PCT/EP2006/00 LISTING <110
light chaltf coRSHent 1 <i%’é%%§b%3¥§%d§m§? 23 5 ] gt Fagh apatert sesion SEQ D
NO: 12 (ppiieprlly pets-pBpons 54 £ RIGEDERNADrLIBASA2005NDD-08. <150> EP
05002229 <151> 2005-02-03 <160> 12 <170> Patentln version 3.2

An bo% 9 <22LZ> PET. <213> icial <220> . <2 .

ant }3 %J%%gﬂ%%mameua% SV v%rla %@m&ﬁﬂ%ﬂﬁ %“éiﬁ%’ L
Gln Leu Leu Gin Ser Gly Gly Gly Leu Val GIn Pro Gly Sly

The use of an antibody according to claims 1 to 7 for the manufacture of a pharmaceutical

composmon

A pharmaceutical composition comprising an antibody according to claims 1 to 7 in a
pharmaceutically effective amount.

A recombinant host cell capable of producing a recombinant antibody according to claim 1 to
7.



1.

12,

151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn lle
Tyr 20 25 30 Ala Met Asn Trp Val Arg Gin Ala Prc Gly Lys Gly Leu Glu

Trp Val 35 40 45 Ser Val lle Ser Gly Arg Gly lle Thr Thr Tyr Tyr Ala Asp
Ser Val 5055 60 Lys Sly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn
Thr Leu Tyr 6570 7580 Leu GIn4et Asn Ser Lau Arg Ala Asp Asp Thr
Ala Val Tyr Tyr Cys 85 90 95 Ala Lys G1y Ser Ser Ser Trp Thr Asp Phe

Method APy kiR M RN Ha%%éc WQ 2006/072564.
frocsio DCT/EP2 06/000005 2 “j\% TRATVA Sat BUPRTEng # phepmaceutically
effective S7qun 5 an 395kOR T cconhng 1A AiETRF 12005 <2235 LO5002.002 VL

kappa Ilght/cham variable domain <400> 2 Asp IIe Gin Met Thr Gin Ser

A nucleRRr2:3%0m g@&gﬁ@d %Ecgﬁijﬂ‘gl%olcﬁa: tlla&r?cVaJ The IIe The .
| 20 25 3 GBI e 2
mucleic %c}/as?grgi@ﬂ% 0% I%%ya 5%%@{ rl‘i% 5\%24@4%&?/? ﬂﬁiiAla See Ser

antibody hghtL @e@ @@Q\/@ N@ See Arg Phe Ser Gly 50 55 60

13.

14,

15,

16.

17.

An expression vector comprising a nucleic acid according to claim 12, capabie of expressing
said nucieic acid ir: a prokaryotic or eukaryotic host cell.

A prokaryotic or eukaryotic host cell comprising the vector according to claim 13,

A method for the production of an antibody binding to IL-13Ral and inhibiting the binding of
IL-13 to IL-13Ral, characterized by expressing a nucleic acid encoding a heavy chain and &
nucleic acid encoding a light chain according to claim 14 in a prokaryotic or eukaryotic host
cell and recovering said antibody from said cell.

Method for the preparation of a pharmaceutical composition characterized in producing an
antibody according to claims ! to 7 by means of recombinant ¢Xpression, recovering said
antibody and combining said antibody with a pharmaceutical acceptable buffer and/or

" adjuvant,

Hybridoma cell ine DSM ACC2711.



Ser Gly Sea: Glv Thr Asp Phe Thr Lou Thr lle 5er See Leu Gin Pro 65 70
75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro Trp
8590 95 Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys 100 i05 <210> 3
WE2000 2P <212> PRT <213> Atrtificial <220> <223> LCSO0RZEFRB/49005
gamma/heavy chain variable domain <400> 3 Glu Val Gin Leu Leu Glu
Ser Gly Gly Asp Leu lle Gin Pro Gl Gly 15 10 15 WO 2006/072564
PCT/EP2006/000005 -3 Ser Lau Arg Lau Ser Cys Ala Ala Ser Gly Phe
Thr Phe Asn lle Tyr 2%53? ﬁQE@%M%EAsn Trp Val Arg Gin Ala Pro Gly
Lys Gly Lau Glu Trp Va §40 45 Ser Val lle Ser Giy Arg Gly lle Thr Thr
<110>Tyr TypAdasAsprserddat B0 55 60 Lys Gly Arg Phe Thr lle Ser Arg Asp
<120>A3£ §,%r Lys Asn Thr Leu Tyr 65 79 7580 Leu %In Met Asp 5er Lau Arg
A& GG RSS TRF AR Val Tyr Ty °65°90'95 Kl 9SG €8P Ser Tyr Trp
<130>ThrzAsp Phe Asp Tyr Trp Gly GIn Gly 100 105 110 Thr Leu Val Thr Val

Ser Ser 115 <210> 4
<150> EP 05000003

<1%1> 2005-01-03

<15Q> EP 050022Z%
<i5l> 2005-02-03

<3i6d> 12

<170> PatentIn version 3.2
<210> 1

<Z1l1l> 113

<212> PRT

<213> Artificial

<220>
<223> LC5002-002 VH gamma/heavy chain variable domain

<400> 1
Giu Val Gln Leu Lau Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ile Tyr
20 25 30

Bla Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
as 40 45

Ser Val Ile Ser Gly Arg Gly Ile Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 &0

Lys Gly Arg Phz Thr Ile Ber Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Lev &ln Met Asn Ser Leu Arg Als Asp Asp Thr Rla Val Tyr Tyr Cys
o5

Ala Lys Gly Ser Ser Ser Trp Thr Asp Phe Rsp Tyr Trp Cly Gln Gly
100 105 110



<211> 107 <212> PRT <213> Artificial <220> <223> LC5002-003 VL
kappa/light chain variable domain <400> 4 Asp lle GIn Met Thr Gin Ser
Pro Ser Ser Lou Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lie Thr
WOV 244 Ser GIn Giy lle Ser Ser Trp 20 25 30 Lau Ala P aimGins
Lys Pro Glu Lys Ala Pro Lys Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Lou
GIn Ser Gly Val Pro 5er. Arg She Ser.Gly 50 55 60 WO 2006/072564
PCT/EP2006/000005 -4 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser
Ser Leu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gin
rhe LY ASNSEr Jyr BLe Eep 85 90 95 Thr Phe Gly GIn Gly Thr Lys Val Gin lle
Lys 130 105 <210>5<211> 118 <212> PRT <213> Artificial <220>
<223> LC5002-005 VH gamma/heavy chain variable domain <400> 5 Giu
<z10vakGIn Val Leu Asp Ser Gly Sly Gly Leu Val Gin Pro Giy Gly 15 10 15

<z11:5etden Arg Leu Ser Cys Thr Ala Per Giy Phe Thr Phe Arg Lou Tyr
<212> PRT
<213>» Artificial

<220>
<223> LC5002-002 VL kappa light/chain wvariable domaln

<400> 2

Asp Ile Glin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser &ln Gly Ile Ser Arg Trp

Val Ala Txrp Tyr Gln Gln Lys Proc Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Alaz Ala Ser Ser Lesu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 5B 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Giu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyvr Pro Trp
85 90 95

3

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 3

<211> 119

<212> PRT

<213> Artificial

<220>
<223> LC5002-003 VH gamma/heavy chain variable domain

<400> 3

Glu Val Gln Leu Leu Glu Ser Gly Gly Asp Leu Ile Gln Pro Gly Gly
1 5 10 ’ 15



20 25 30 Thr Met Ser Trp Val Arg Gin Thr Pro Gly Arg Giy Leu Glu Trp
Val 35 40 45 Ser Gly lle Ser Gly Ser Gly Lau Sex Thr Tyr Phe Ala Asp
Ser Val 5055 60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn
WEhroWal 72564 65 70 75 80 Leu Gin Met Asn Ser Leu Arg Ala&gtoeapod/wooos

Ala Val Tyr Tyr Cys 85 90 95 Ala Lys Gin Gly Asp Trp lle Tyr Phe Asp
Sex Trp Giy Gin Gly Thr 100 105 13Q Lea Val lle Val Ser Ser 115 WO
2006/072564 PCT/EP2006/000005 -5- <210> 6 <211> 107 <212> PRT
<213> Artificial <220> <223> LC5002-005 VL kappa/light chain variable
domain <400> 6 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser

Ser Mal Bly Be010585 AsprArgAal Tdr e TArCysARpAlBSeri&inGly lle Ser
Ser Trp 20 25 30 Len Ala Trp?Pyr Gin Gin Lys Pro &fu Lys Ala Pro Lys
Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg

ala RhexsSerily vad 55g661:8eﬂ53IyrSem@Iwm;AspJahemhmhethr lle Ser
Ser eu Gin Pro 65 70 7380

Ser Val Ile S8er Gly Arg Gly Ile Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Zsn Ser Lys Asn Thr Leu Tyr
g5 70 75 80

Leu Gln Met Asp Ber Len Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

g

Ala Lys Gly Ser Ser Tyr Trp Thr Asp Phe Asp Tyr Trp Gly Gin Gly
100 1058 110

Thr Leu Val Thr Val Ser Ser
115

<210> 4

<211l> 107

<212> PRT

<Z13>» Artificial

<220
<223> LC5002-003 VL kappa/light chain variable domain

<400> 4
Asp Ile Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Rsp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Prc Lys Ser Leu Ile
35 40 45

Tyr Rla Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 &0



Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser His Pro Pro 85 90
95 Thr Phe Gly Gin Gly Thr Lys Lou G1u 17e Lys 100 105 <210> 7
<211> 123 <212> PRT <213> Artificial <220> <223> LC5002-007 VH
VWEbIa7R®evy chain variable domain <400> 7 Gin Val Gin PEW/ER@GIt00605
Ser Gly Ala Gin Val Lys Lys Pro Giy Ser 1510 15 Ser Val Lys Val Ser
Cys Lys Val Ser Gly Gly Thr She Ser_Ser Tyr 20 25 30 WO 2006/072564
PCT/EP2006/000005 -6 Ala Phe Ser Trp Val Arg GIn Ala Pro Gly Gin Gly
Leu Glu Trp Met 35 40 45 Gly Arg lie lle Pro lle Leu Gly Arg Thr Asn Tyr
ser AR &0 bys Phe B0,55.60rGinGlyrArgrVal Jhr He, The Alg Asadys Ser Thr
€5 Ser Thr Ala Tyr 85 70 75 80 Met Glu V&l Ser Ser Lou Arg Ser Glu Asp
Thr Ala Vai Tyr Tyr Cys 85 90 95 Ala Arg Glu Gly Gin Thr Leu Asp Tyr

ciu akReshyr Ay Sly Met Asp \‘gﬁ 400 107 %%:Q IR Gly. G LTy Thr Val Thr
Val Ser Ser 4515 120 <210> 8 <233> 107 <212> PRT g5

Thr Phe Gly Gln Gly Thr Lys Val Glu Zle Lys
100 105

<210> 5

<211> 118

<212> PRT

<213> Artificial

<223> LC3002-005 VH gamma/heavy chain variable domain
<40C> 5
Glu Val Gin Val Leuw Asp Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Sexr Cys Thr Ala Ser Giy Phe Thr Phe Arg Leu Tyr
20 25 30

Thr Met Ser Trp Val Arg Gin Thr Pro Gly Arg Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Ser Gly Ser Gly Leu Ser Thr Tyr Phe Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg ARsp Asn Ser Lys Asn Thr Val Tyr
55 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Bla Val
B5 a0

3
]

H

W0 3
o
+

@]

<

n

Ala Lys ©lu Gly Asp Trp Ile Tyr Phe Asp Ser Trp Gly Gln Gly Thr
160 108 1L0

Leu Val Ile Val Ser Ser
115



<213> Artificial <220> <223> LC5002-007 VL kappa/light chain variable

domain <400> 8 Glu lle Val Lou Thr Gin Ser Pro Gly Thr Len Ser Len Ser

Pro Gly 151015 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val

weap®aBe+ 20 25 30 Tyr Lau Ala Trp Tyr Gin Gin Lys Pro BIf/@tsdaocoss

Pro Arg Leu Leu 35 40 45 lle Tyr Gly Ala Ser Ser Arg Ala lle Gly lle Pro

Asp Arg The Ser 5055 60 Gly Ser$Gly Ser Gly Thr Asp The Thr Leu Thr

lle Ser Arg Lou Glu 65 70 75 80 WO 2006/072564 PCT/EP2006/000005
<2105/ Bro Gin Asp Phe Ala Val Tyr Tyr Cys GIn His Tyr Gly Ser Ser Leu 85
<211:90 9% Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100 105 <210>9
2l2x2FR% 119 <212> PRT <213> Artificial <220> <223> LC5002-018 VH
2134 afiai&atA chain variable domain <400> 9 Glu Val Gin Lau Leu Glu
<220§er Gly Giy Gly Leu Val GIn Pro Gly Giy 15 10 15 Per Leu Arg Leu Ser
<223 CYySRIDLAtASeY G Rl [FunPhesAsnviie Iy 20425230 Ala Met Asn Trp
<400 aIGAra GIn Ala Pro Gly Lys Gly Lea Glu Trp Val

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 i5

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
24 25 30

Len Rla Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu &ln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 5 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys 6ln Gln Tyr Asn Ser His Pro Pro

B3 g0 95
Thr Fhe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210= 7
<2il» 123
<212> PRT

<213> Artificial

<RZO>
<223> LC5002-007 VH gamma/heavy chain variable domain

<AR0> T

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lvs Lys Pro Gly Ser
1 5 10 i5

Ser Val Lys Val Ser Cys Lys Val Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30



3540 45 Ser Val lle Ser Gly Ser Gly Val Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu
Tyr 6570 75 80 Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
Whaoat7€3¢4 85 90 95 Ala Lys Giy Ser Ser Trp Tyr Val Asp PEEERSHFTY0005
Trp Gly Gin Giy 100 105 110 Thr Lou Val Thr Val Set Ser 115 <210> 10
<211> 107 <212> PRT <213> Artificial WO 2006/072564
PCT/EP2006/000005 8 <220> <223> LC5002-018 VL kappa/light chain
variable domain <400> 10 Asp lle Gin Met Thr Gin Ser Pro Her Her Lau
Ala SerNa Ser Val Gy L5 10115AsplArg MabThrike Thar Cys Arg Ala Ser
Gin Bly lle Ser Ser Trp 20°25 30 Leu Ala Trp T§f Gin Gin Lys Pro Glu Lys
Ala Pro Lys Ser Lau lie 35 40 45 Tyr Ala Ala Ser Ser Lau Gin Per Gly Val
cly B0 Ser Arg Phe Her Gly &0 5560 -sex &y gerGlysThriAsp=Rhe Thr Lau
Shr lie Ser Ser Leu Gh¥ Pro 65 70 75 80 Giit Asp Phe Ala Thr Tyr Tyr
Cys Gin Gin Tyr Asn Ser Tyr Pro Trp 85 90 95

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser

Met Glu Val

Ala Arg Glu

Trp Gly Gln
115

<210>» 8
<21i» 107
<212» PRT

70

Ser Ser Leu Arg Ser Glu

85

Gly Glu Thr Leu Asp Tyr

100

165

Gly Thr Thr Val Thr val

<213>» Artificial .

<220>
<223>

<400> 8

Glu Ile Val
3
Glu Arg Ala

Tyr Leu Ala
35

Lle Tyr Gly
50

Gly Ser Gly
65

Leu

Thr

20

Trp

Ala

Thr

Leu

Ty

Ser

Gly

Gin

Gln

Ser

Thr
70

Ser

Gln

120

Arg

Lys
4¢

Phe

Gly

Ala

25

Pro

Thr

Asp Thr Ala Val T

80

75

Phe Tyr Tyr Gly

Ser

Thr

i0

Ser

Gly

Gly

Leu

Ser

Leu S

Glm

Gin

Ilie

Thr
75

LC5C02~-007 VL kappa/light chain variable

Ser

Ala

Pro

60

Ile

Thr

Met
110

domain

Leu

Val

Pro

45

Asp

Ser

Ser

30

Arg

Arg

Arg

Ala

Tyxr
9h

Asp

|

o1 K

Ser

Leu

Phe

Leu

Tyr
80

Cys

Val

Gly

Ser

Leu

Ser

Glu
g0



Thr Phe Gly Gin Gly Thr Lys Val G1u lie Lys 100 105 <210> 11 <211>
107 <212> PRT <213> Homo sapiens <400> 11 Arg Thr Val Ala Ala Pro
Ser Val ?he lle Phe Pro Pro Ser Asp Glu 15 10 15 Gin Lau Lys Ser Gly
WOHIE7S@E VVal Val Cys Leu Leu Asn Asn Phe 20 25 30 Ty#<PVEBAP5 @003

Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu GIn 35 40 45 Ser Gly Asn
Ser Gin Glu Ser Val Thr Glu Gin Asp-Ser Lys Asp Ser 50 55 60 WO
2006/072564 PCT/EP2006/000005 -9 Thr Tyr Ser Leu Ser Ser Thr Leu

pro il AQUERETAsys Aa Asp Tyr Gld 65.70:75:80 Ly Hlis Lys Val. Tyr Ala
Cys Gin ValsgEhr His Gin G y Leu Ser Ser 85 90 95 Pro ¥al Thr Lys Ser
Phe Asn Arg Gly Glu Cys 100 105 <210> 12 <211> 330 <212> PRT

Thr el I—égm%§apj 4QQf 12 Alas £ Thr Lys Gly Pro Ser Val Phe Pro
Leu Ala ﬁr{p Ser Ser Lys 15 1@:15 Ser Thr Ser Gly Gly Thr Ala Ala Lou
Gly Cys Leu Val Lys Asp Tyr 20 25 30

<210> 8§

<211l> 119

<212> PRT

<213> Artificial

<220>
<223> LC3002-018 VH gamma/heavy chain variable domain

<400> B
Glu vVal Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i 5 10 15

Ser Leu Arg Leu Ser Cys ARla Ala Ser Gly Phe Thr Phe Asn Ile Tyr
20 25 30

BEla Met Asn Trp Val Arg Gla Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Val Ile Ser Gly Ser Gly Val Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 80

Lys Gly Arg Phe Thy Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 BO

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

Ala Lys Glv Ser Ser Trp Tyr Val Asp Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

<z10> 10
<211> 107
<212> PRT
<2313» Artificial



<220Arg Thr Pro Glu Val Thr Cys 130 135 140 WO 2006/072564

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Lou Thr Ser 35 40
45 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser 50
55 60 Lou Se- Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr
WeBTBYBBO Tyr lle Cys Asn Val Asn His Lys Pro Her Asn HITISRAel000005
Asp Lys 8590 95 Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
Pro Pro Cys 100 105 110 Pro Ala Pse Glu Lou Leu Gly Gly Pro Ser Val
The Lou She Pro Pro 115 120 125 Lys Pro Lys Asp Thr Leu Met lle Ser

<223PCTIHER20067000005 a1 0:ivat \takValvAspavat Rerkdis Glu Asp Pro Glu
Val Lys Phe Asn Trp 145 150 155 160 Tyr Val Asp Gly Val Glu Val His

<400

Asp
1

Leu

= 10

Asn Ala Lys Thr Lys Pro Arg Giu 165 170 175 Glu Gin Tyr Asn Ser Thr
Tw Arg Vat Vial:SetiVakkotrd hieYaldee180:185 19 HigGigAsp Trp
Leu Asn Gly Eys Giu Tyr Lys Cys E§s Vag. Ser Asn 195200 205 Lys Ala
Lou Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210 215 220 Gin
asp BFQ MG @lu PiQ Gin \RLTyF Thr Ll Pra Pre perArgAsp.Gly, 225 230
235 240 2zbeu Thr Lys Asn GinA#al Ser Leu Thr Cys ken Val Lys Gly Phe
Tyr 245 250 255 Pro Ser Asp lle Ala Val Glu Trp Giu Per Asn Gly Gin Pro

Qi /SN 960:265:2/
35

Ala Als Ser Ser Leu
50

Ser Gly Ser Gly Thr Asp
65 70
Giu Asp Phe Ala Thr Tyzr
85
Thr Phe Gly Gln Gly Thr
100

<210> 11

<211i> 107

<212> PRT

<213> Homo sapiens

<400> i1

Arg

1

Gin

Tyr

Ser

Thr Val Ala Ala Pro
5

Leu Lys Ser Gly Thr
20

Pro Arg Glu Rla Lys
35

Gly Asn Ser Gln Glu
50

Q&ys Pro Glu Dys Ala Pro Lys Ser Leu

Gln

55

Phe

Tyr

Lvs

Ala

Val

Ser
55

40

Ser

Thr

Cys

Val

Val

Ser

Gln

40

Val

Gly

Leu

Gln

Glu I

103

Phe

Val
25

Trp

Thr

Val

Thr

Ile

10

Val

Lys

Giu

Pro

Iie

Lys

Phe

Cys

Gln

45

Ser Arg Phe
60

Ser Ser Leu

Asn Ser Tyr

Pro Pro Ser

Leu Leu Asn
30

Asp Asn Ala
45

Asp Ser Lys
&0

Ser

Gln

Pro
95

Asp

15

Asn

Leu

Asp

ile

Gly

Pro
80

Glu

Phe

Gln

Ser



Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 275
280 285 Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly
Asn 290 295 300 Val Phe Ser Cys Ser Val Met His Gin Ala Leu His Asn

Wi g0Fe/p TR 305 310 315 320 Gin Lys Ser Leu Ser Leu SerPRIoE&iyokysooos
325 330

-9-

Thr Tyr Ser Leun Ser Ser Thr Leu Thr Leuv Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 80 95

Pro Val Thr Lys Ser FPhe Asn Arg Gly Glu Cys

100 105
<210> 12
<211> 330
<212> PRT

<213> Homo sapiens
<400> 12

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lye BAsp Tyr
20 ‘ 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser &ly Ala Leu Thr Ser
35 40 45

]

Gly Val His Thr Phe Pro Rla Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 85 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr

65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 S0 85

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 1035 110

Pro Ala Pro Glu Leu Leu Giy Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
13¢C 135 140



WO 2006/072564 PCT/EP2006/600005

-10 -

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Giu Val His Asn ARla Lys Thr Lys Pro Arg Glu
168 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 180

His Gln Asp T Lys Glu Ty
185 200 2405

B}
H
o
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Ser ASn

Lys Ala Leu Pro Ala Pre Ile Glu Lys Thr Ile Ser Lys Ala Lys‘Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Bsp Giu
225 230 235 240

Leuw Thr Lys Asn Gln Val Ser L.eu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 2585

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Zsp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gln Gly Asn
280 295 300

"Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 31 320

Gln Lys Ser Leu Ser Leu Ser Pro G Lys
325 330
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