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22922 WO SR Anti bodi es against I1L- 13 receptor al phal
and uses thereof The present invention relates to

wheova72 | bodi es agai nst |1L-13 receptor al phabCT/EP2006/000005

(IL-13Ra (al pha)l), nmethods for their production, and
uses. Background of the Invention IL-13 is a secreted
nmononeri c peptide produced nmainly by Th2 cells but

al so by mast cells and NK cells. Biological f#3223%ksSR
of IL-13 include regulation of I gE production and

nodul ati pn.of..Th2 dev ment inds.to
recept or lg‘ﬁg@&ﬁgis%pﬁﬁepé‘?r ﬁlll’:hajllsa“%é’é‘éspfthwogl phal
(I L- 13Ral chain and I L-4 receptor al pha (IL-4Ra)

T%e gbn%sem! Exv%ﬁ‘?'tlobli Ee atgsgho féq.%%g % ﬁ&%nal agn&?ﬁlf'q? ﬁtéxfegpor alphal

(Hf—i?rRﬂ (aip}raé)l)t methods @tl%‘tpmd@nfeoramdd@!ws not bind to
IL-4Ral . Contrary to this, IL-4 binds to IL-4Ra al one

and doe t_bind to IL- 13Ral al one. Anot her recept or

ihﬁéig—ﬂﬂ‘&—iﬁ%mr 1 o Ndescri bed, the IL-13Ra2. IL- 13

binds with high affinity to this receptor. Likely this
t t d tor. | i.hl

3836 Srudh Snir Rl ieptich T PR cptiBl e BT ey afsg by

naaspheihoetr;dpbth badls. Bivkogasl femyioohaf dctl@rinsltide seguldtivn of IgE

p?é&&%ﬁ Z?zf\écﬁﬂ'ﬁﬁ%gx Shepp,s H%l&ﬂf&é%ﬁ ?PH%‘P%I%& Qo a receptor

macr o te ‘and eosino
CPWﬂeérﬁ@ﬁﬁlisféﬁﬁ > é’gmcapfioesr@l};éfal pﬁiloﬂé%%léscha1n<@1¢¢ih34geceptor
tpll]so (IE4Ra) c%aﬁlq QIé 1%:11%1n|€?1t§|h@ %r? osEgnSal"traﬁscﬁﬁﬂo§ ABks tr?%)rrﬂ
iooga SIS BB g‘ﬂﬁf MBS PRSP aRE T A tj’wapepﬁ oes not
bixicbehUidt4Rl. Qoatrbuy tbnpia) lAebinds o lTh2Ralelvat apdreods. not bagkto
If”l%?a?%%oﬁ@tAQ&l@] Pe@ecp%lr ﬁ@fL 'Lys'% qulCaéSfiﬁllgé/d @A"ﬁ’) 1%%2 IL-

IAHn dawithdrigl raéfmnbrytoa@m mcsntpatmw difis |rtcem8>r acts s a decoy
rkgigating that 1L-13 is necessary and sufficient for
the induction of AHR in nouse. O her inportant

bi ol ogi cal functions of IL-13 in relati:gnship with

Iﬁ&ﬂid‘ﬂﬁa Olvél@zfqbldﬁldlhﬁf [Inoved iraRsg@hicoalleabsutglih anglicaptydsithat
g nucus

7% FUEY SRRt B RSl o SlshBar e R motaaese
maetlrd)}élagndlynmdmm dnd f enserophilrachs a;mﬂapmm@wm pregrlatien of
ﬁr@te%?ﬁké’fm\ﬁﬁ@s pelis LYRE§-14, Qtaﬁl"egs‘éﬁ e Y add-s %ﬁ% they also

decr eases al ha drener 1'c_response i n. spoot
PErSRY Sélbewlﬂhegal ftbéﬁ%wr .Iﬁéa%kcmj n@lee for Hﬁal;“v shaw 2 signHigany fedyegion
iR mﬂmytakml@ @lrycrfmlah Id;émd BnpeeeGit ad E‘Hz telbr n,lt%ﬁﬂeﬂ&eéﬂl mice do
c as [ s in e
ik lsvdm, iyt B BB AR Y TR SRl el Rstehe bEefigpepni
infirhi@etion €l lpoA ikowghiestorédnby héminittentigens I$elpy émtienting that
IPqt?)\AﬁeHecteQE R{L!Iﬁ(f' sﬁ%le!nk' fml?fhcg 1? tloﬁ ﬁ?ﬁi 4 Ierﬁowet I?Dther

at opl ¢ ast ant agonl s ave een ut I zed
imPHant bolngicsl fmstions afih-ds dn dsletipheimmigheasthma incude the

ihduch3Ra? mﬁF&ufna&m&MﬁﬁhEhsfﬁ@d@&%ﬁ H3ed diRctH @V airway
ep1t£ 16l cglls, gbro%wgts and Xlrway smooth muscle cells and induces different

transcriptional programs in each of this cell types. Interestingly, IL-13 decreases the

alpha-adrenergic response in smooth muscle cells, contributing to airway
narrowing. IL-13 promoter polymorphism is associated with increased risk of

allergic asthma. Polymorphisms in the IL-13 gene are associated with high serum
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WO poobloz2564 eat nent is given after full

reversi ng oval bum n-i nduced AHR and the nunber of
mucus containing cells. The reversal was obtai ned even

the phenotype. In addition, treatnent of mce with an

I L-13 fusion cytotoxin nolegule resulted in reduction

of all features of airway disease in a chronic

fungal -i nduced allergic inflammation. In concl usion,

IgEielzslsl Single GluiclebGdd a?ﬂlloqs}ﬁfm@ﬁ thd@tebdRGeQienas Betfeen the

ﬂ%%%éﬂﬁfiflc res onsg é}%SRaI |S,2 menber of the
0P arspgpted v By pe 1 cyt oki ne

receptor famly) and identified and described by Cbiri

ld’; %gg%ﬁgﬁj}ix%e b? unh%ae iH Fgﬁa‘?é&%@%ho@@l g O4)soluble
mn@sed&lﬁgaﬂﬂ@(}& @wan pgeiqmehﬁé deen wsed pshaneffipraptie wmpletel)’

é@&ﬁﬁg%@ﬁb%ﬁx 85660 RER dfd HOnIEbLOBORuaRLoRIRAPEAL, The

13Ral .is gl ycosyl at ed tein bindi
Hegeral wes q%ﬁlﬁ SR df fheniirfa}meams gl%ﬁeaﬁter %.4 popent of the
ﬂHenéﬁ?E dnadbriodl adithrRht of ﬁnd@lvﬂﬂﬁad E-lﬂﬁlsWntd?tdﬁb}gh molecule

[ . recep
Rt bir st g of et g irkPe kAR e e finduced
Qler 20 TmmaDIos 7Ind&saeRisiomI 1087 BRAEiTis,l rﬂdaaier ofthe eff¢ctor arm
nol ., 28 (1998) 4286-4298; Poudrier
&{thealﬁy%fmgp?{ S munol . - 163 (1999) 1153-1161;
Poudrier ]., et al., Eur. J. Imunol., 30 (2000)

B1lBRu31i64; mé’mlSéW\@f Me heBita letln 1eVdpedel §iperflill %@9&)1 cytokine

oL, A RS af ﬂgscrlh%cf’ 5%@ 2 & §odt DiohiChem,
27i®ve1r995)oﬁ79mq&804|)1\mdﬂ/\l@1 SemvpLT.sksis axnpmnémbwfdzyzmammmgads
&Elghl'n&]t g aggg%desgé ?ﬂs eﬁ \zltg!ri' %{rnpl' etnlcé/s é( d%sc%iFnednig WO

W1 3668 @qdéwe@Pl@DR@ &r8%a; H- éhlchlbr@@;ghrcsys %éﬁ(éet@dnfbﬁwg to
ThEs iR URy Q@iﬂﬁisﬁdt n&h&f mh@a »&1&@1\&4}@&1&4 @h&&%&@&qﬂ BBYL-

. The
H‘r‘@’?’ég’ég a§fl‘\lrl%(:1)t5’h hrig Oompt qxb%fgﬁp FreeRift ﬁ%ﬁi)fdg is pr ef erably
characterized by an affinity of 10 9 M (Kp) or |ess,
f er. abl 19,19 13 M f
Rmﬁj’)r edlée% % gt {Lh%}gﬁt aFBO%IOW sfrc a‘&zrg)c? égagd‘zlgg wJ 9'7};1536%53\/\70
@%@8@67@r@ahel®l:¢t al.CBm2 Jalmmm 28 d R8N 286- QE%, Sendurardd et

i ”Irhﬂl%mgf 0143 @1@99}' ?iésﬂﬂié@f PB@&Q&%V& af. h%ﬁf‘g%unol 30

COR3 s nces SEQ | 9,
PRAO aﬂé? 364 Alkavm Uit abi W@h&ﬁ alét@P@liJé §4n Aptihpdietagainst
Mar3rhlge tdrgfier GdligiaRaiRBleTrom D SpeeiaesUSDR ,  CDR2

and CDR3 of said antibody are sel ected from t he group
consisting of the Iight chain CDR sequences of SEQ ID
Nanmayry of the ifyentiod 0. The antibody is preferably
characterized in that the variabl e heavy chain am no

aci d sequences CDR, CDR2 and CDR3 of said antibody

Bhe inyenen 6eMmprisan atm@nt@]mém@@@ngut@ﬂmél?@ﬂ a@lﬁemh@&vgg IL-13

6iBRHRitEDRhsfAseRa88 Bht SRQvAHLNOealy BaiPamidPbcid sefitbnce

&B?B of said antibody is selected from the group consisting of the heavy chain
CDR3 sequences of SEQ ID NO: 1, 3, 5,7 or 9.

The antibody is preferably a human antibody.

devel opne@I/ERL006/000005
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variable light chain am no acid sequences CDR, CDR2
and CDR3, of said anti body are selected fromthe group

weonsissesig of the |ight chain CDR sequences OPCBBER200E000005

NO 2, 4, 6, 8 or 10. The CDR sequences are preferably
sel ected i ndependently of each other and are separated
by FR (framework) regions. The antibody is preferably
characterized in conprising as heavy chain CDRs the

T@P&%ﬁ%&dg PRy chapREbriagd bl O a@Ral GRS M 1R, CORSess,

of  SEQ I.D _NO . 2, eayy chai ﬁ%’heCDRsofSEQ
PFeiRTRYy 0f 19 ntp 5%%\?39#1 %égwhﬁo@% he CDRs of SEQ ID

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

i ght.. chai n 1t he. .,0 EQ | D 6

Pﬁ%%‘?@’c‘h%%ﬂ%ﬁ%slstcﬁg%%ﬂ?dgw%%tf Eeq%%.gh Bar %\’SCP%%hatnd
GDRA seqGDRss ttesseleDiRd fofm SEQgHoDp Nonsigingrofake hesrycheingLDR 1,
&ﬁ@ 9 an i ght chain CDRs
the %Do% SS%%BT%%%@{Q%QW%%C%R@%uences can be
determ ned according to the standard definition of
T:ﬁa?aﬁb@dy i@%}refeﬁsmﬁgﬁe@;@éd Fgrt?a?ﬁdhg Safdblé Hgmrt?hmgirﬁiab acid

nt eres O Cc rvice on
StRRr e IRV PREaPA D RS B ST AT Hisoeiectel i the sroup
chasitiyg df e lighnphameiifaseqtisncded RQ D NY:2egimBAsr (CDRS)

of SEQID NGO 1-8 have the foll owi ng sequences: Heavy

chain CDRs: CDR (aa 31-35) of SEQID NO 1, 3, 5, 7,
The agtipody ia areeablgchagetedrrd in thatdhe variable Igavyzchagy angpR3cid

Sé%%n?%- dnR), Qb%%ggdl @)Ngé)_f %ﬁi&%ﬁﬁﬁg%c%e(e@ﬁdgtgqrﬁ Bﬁé I%ﬁfup
R RERRS g@mha(laﬁﬁfwg&e&ceap? TR R 5. 708D T the

VEERle (1At 2hai3amin®facHEQJuBnNS. CBR1CORRY aad 50DB6) obfsaid

S D _NO. 10, CDR2 .(aa 51-57) of. | ]
oS Yedeaondhe fpragaiio ik I ofin EPR (ulRePor
SE&RIIBNB82) 4,6t 8SEQ.I D NO 8. Preferably, the invention
provi des an anti body conprising as conplenentarity

determ ni ng regions_( ) the follow ng sequences: a)
The GRR| seugcreaneyPrefeably ederssd Bidspendsnly og K2 0%91:@11@@6
s teObNORY frathewdrk) fe@bndd; b) an anti body |ight chain
conprising light chain CDRs of SEQ ID NO 2, 4, 6, 8 or
10, wherein the CDRs are sel ected i ndependently of
Becintbobers piefieatdnchiedyriiesl jpr emepriilg achavachen Gels the

AYE .
W ?f‘%%sf%ﬁf)?gh%?ﬁﬁ%fg%“@%??éﬁ%@?%é‘?%ﬁg %E%Eﬁ%.@- 3 as
heavindwin CPRathe VERF abbEQ Hadi@rd aps liphinghaimCRRY thesCDRs of
AP Nehal, Bs Nak aldif TSR e GPRsFEQEQODNRO: 4, ands M%gt}/dhain
Cglgﬁ% gﬁ@f{sac?f] S%Qr ﬁ%‘i’j" 6,SaEs elag)y chain éDﬂg gcjhea("j'Dkls gp §E(5 Iﬁb: 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:
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region SEQ ID NO 6, as heavy chain variable region
SEQID NGO 7 and as light chain variable region SEQ ID

wOeN06872564 as heavy vari abl e region SEQ | D NO BCHEB2086000005

l'ight chain variable region SEQ ID NO 10. The
antibody is preferably characterized in conprising a)
as heavy chain variabl e regi-dr SEQID NO. 1, as light
chal n variable region SEQID NO 2, as Klight chain

tant ID NG, heavy chai n
Shabimein CORSn BEB1 @ REPshef SRR DAy S, 5, CDR2 (aa s0-
mJt at 6@nsf JELB4D ij 1L23@‘-X oy CDR6% 4 amdoztslz& lmb N®: 1,3,9,

oI Qe ¥E A SR PR Nos e i ey

c bight elmin €8son SE@H (Ba RG34 ) OfSEQ H3 HO: Red\6y 1GHEDRI (aa 24-

Corat 10 St FEOOD ! 4 0 (a8 IR YRR 2. 4,6, 10, CDR2
o Ot T e SERDIR o8k oSk 5on8-9D) cheEAD! Nohe, 4 6,

chai n1g,apRblAQ 908w ensIREQD BANQ@. 6, as Klight chain
constant region SEQ ID NO 11 and as g | heavy chain

constant region SEQ ID NO 12 optionally with
n‘Btai«tmbiM,s tHe2 BAntiond pk@A3EA ar aDAGRK eoitpiNIDT As cdinpldnentarity

d i gh
PG RrPR | O0RS CEMIRE AL, (o Tohe “enai 1

const ant region SEQID NO 11 and as g | heavy chain

cqpst Q{E‘Enﬁlﬁﬂig%av%@aﬁrpc&@n a%g&k&eﬁah'om $1hSE(% ID NOiL 3,

mut at g&ws L234A and L235A or 65A and N297A,
heavy 5 %bl e region SEQID NO 9 and as |ight chal n

va) i abd entitegiydighSEQih BoMEXisid lighschKin CDRE o€ BBQND NO:2, 4, 6,
constgg% egion SEQ 1D NO 11 and as g | heavy chain

constant "Fegion SEQ ID NO 12 optionally with

nhateinots LAt sabettadaBEdpenderliy6h Aachneth 297 A.
Preferabl y the antibody is characterized in binding to

- 13Ra % i n co etition to antibody LC5002-002,
L peRLPRA is s @b@haraﬁf@@@guoemaﬁana ras | e 0 2hain grariable

Pf@icﬁfﬁmym N©: anindardight shbh &ﬁﬁeﬂﬂ@ kd MSEQ IEORDY: 28 hiBeavy

[ a5 B0Y B0 0B T0! Bs0ta be’ TeestRhliyssisr of SEQ ID

Llﬁﬁ)elzas B8y chomn varkabieblegioneRHQ@EB WO: &hesdeasdiphi kbsheariable

1&#?1?@ IDnNéE@ Lﬁﬁ@g C ?xﬁQf‘a?é'@gfrégmlf gﬁéx@qkd e/gan%'nas light

novvn In
Fﬂeﬂmvwﬁl blspegiop 4G 13 NOQ: B ormsdeanmtiabiably regmpSE@éDaIﬁDw and

Aad MO EMOR Khriddle Rolo@GROPIDNROE 1y, produced antibody. In
one enbodi nent of the invention the antibody is a

cl ass-altered hunan anti body. In a preferred

elthedhtitendy igfreferubly chveqtdriond ilh@ngiisidgody contains a

human g |
a) as heavy chain variable region SEQ ID NO: 1, as light chain variable region
SEQ ID NO: 2, as x light chain constant region SEQ ID NO: 11 and as y1 heavy
chain constant region SEQ ID NO: 12 optionally with mutations L234A and
L235A or D265A and N297A,
b) as heavy chain variable region SEQ ID NO: 3 and as light chain variable
region of SEQ ID NO: 4, as x light chain constant region SEQ ID NO: 11 and as
71 heavy chain constant region SEQ ID NO: 12 optionally with mutations
1234A and L235A or D265A and N297A,
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heavy chain conprising a) am no acid sequence
Prg233Vval 234Al a235 with del etion of Gb/236 and/or

wW@riono7464 d sequence d y327Leu328Pr g329Ser 330CBBR2006/000005

b) am no acid sequence Al a234Al a235 or c¢) am no acids

Al a265 and Al a297. Preferably the antibody accordi ng

to the invention inhibits IL=2413 induced Stat-6
phosphorylation with an 1 C50 value of 6 nMor | ower,
inhibits IL- 13 i nduged eot axin_productiqn wth an )

| Cs(f?\laél aVioFhap VARRRE IF%%%ﬁQnggéﬁ?gi ﬁﬁpgmsg”lgﬁmsﬁ@n variable
or II Pegiogg@@%tng%%m Gighﬂ;] et t@3tanp F&i@l S!l%IlegquO?rF]: land as
ce W, t val ue .0 nMor_ .
ol (OTT Ty sofaa! ottt RO NG Py Sorfnald ot ogagions
St atl-284phod pRYTA daDR6HA areblNa%Xi pr oduct i on and

i ndygt i I [ td nendet j . -
nccapdurefh ok vaiBl s bRbA eI ?s%ﬁfsgﬁzﬁa clpg e
to tREORREEND BP: B af klight shaimeanstiot resionSEQ 1BNGL LF ead as
| L; Ai3maky I6livlaif1C’cfronlé’c‘!aﬁtj téggohrﬁSEQnID _)Nd:glit\)/l @ﬁtﬁdﬂaﬂ? &fidh mifRions
ant i [ er C eri zed by show ng
subs@gﬁ%{iaaﬁh?g Orcﬁgé-%w%f@tﬁ?%%;?Mth | L- 13Ra2 and

| L- 4Ras hedy frariabié regionSEaf I INQ:\P ahd a6 Nilarchhingheiable rddien SEQ
i nv | urt her ovi des. hybri.do .i,ne i

or oS OaAPLEREE P LA, CESN AR GRSBOTR NO-JI LR Theavy
| L- 1hRal constphe regiest SEQAY N¢hri2deptomsdly|with madations L234A and

accardsAGr e Rend Rwofki on (hu- MAB<h-1L-13R
al pha>LC. 5002- 002 ( DSM ACC2709),

hu- MAB<h- | L- 13Ral pha>LC. 5002- 003 ( DSM ACC2710),
h§refekly-the an@rslygh abara:teded-ioGindimsk BCtRal1n, cdpgpetition to
1 L _ 7 F

ey Lo BB o o O M o2 b2 b T s002-015.
MPkaferably athie sandibodnds Zbhiakigrizad ém cGmipk sin@SMZYqriabler nagins the
The. ant : bod. ) . :

IORiAN el shopin ol edpemiiatauasih LB oo
pPo%ildheyariale eigbonaof theseansbordivg asohype i SHQIDANOwhil @ HJseful
aesﬂé@ﬁﬂ!rgggo&caes’m REHA i iR %JEX BRI BLsmGRIRE sﬁ&g% i SEQ

[
expr essi vectors conprising sal el c acl ds,
hégﬁﬂééﬂkglfor t he recombi nant production of such
anti bodi es. The invention further provides nmethods for
the reconbi nant production of such antibodies. The

pahy pefiddyespriesdes ninotldaalrial reddinldgiktly Reeadediangbddy.
the invention are a) an anti body heavy chain

conprising heavy chain CDRs of SEQ ID NO NGO 1, 3, 5,
7Ioror@ embodimean afnthiebodyntiémghbe cindibodic dmar tlsssrdtetddghtiman

chaimhdDRs of SEQ ID NO "2, 4, 6, 8 or 10.

In a preferred embodiment of the invention the antibody contains a human y1
heavy chain comprising

a)  amino acid sequence Progs;ValyssAlayss with deletion of Gly,ss and/or amino
acid sequence Glysp;LeusysProszeSersspSerss;

b)  amino acid sequence AlajsqAlayss or

¢)  amino acids Alayss and Alaggy.

Preferably the antibody according to the invention inhibits IL-13 induced Stat-6
phosphorylation with an ICsy value of 6 nM or lower, inhibits IL-13 induced

eotaxin production with an ICsq value of 20 nM or lower and/or inhibits IL-13 or
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These pol ypepti des are capabl e of assenbling together
wWith the respective other antibody chain to generate

wa@eooantashody. Anti bodi es according to the i nveneCDRPRNE000005

benefits for patients in need of corticosteroid

therapy. The anti bodi es according to the invention
have new and inventive propeﬁ%ies causi ng a benefit
for a patient suffering fromasthm or an allergic

diTseasduced REI prIﬁé}Bﬂl&{‘ pfréféltaBE'rofW.FQY drg ATRIChERE 2064) with an
treati ng ast hma and i seases. The invention

f H@lpe ObAP M 5 lPWéf Gé %a)fanéréoar% Bdayendéoh)dilnd3 teduced
t bﬁt%%@ﬁﬂ&ﬁaﬁ@ﬁ éé xh{fg th@t%m iR &0 bf Ee!'l‘leprol1£$rat10n are

manuf act ure of eutical conposition according
téaﬁﬁéﬂ¢ﬁﬁ%ﬁ¥¢ﬁﬁﬂ3Pﬁﬁﬁﬁﬁﬁﬁp§n the invention conprises
a nethod for the manufacture of a pharnmaceuti ca

conmposition according to the invention. The invention

f The h@tﬂbcﬁbrﬁpcdrdﬁg ta tb&ﬂlﬁfﬂf&&ﬁﬂﬁﬂeféadbl}ﬂﬁdiﬂsﬁﬁ)it bin@lrto denatured IL-

C nt i gqardin W)Y

COTBLR 8 Al 2886, B0 a0 Tyl " BRI D Wy
té@@aﬁemwdmvhh@ngSﬁ@xmmmﬂyoocanmaﬂ¢wunwuhdbdﬁﬁh2ﬁmdH;4Ra
t e, foP b d AR iowtdr@lggms for pharmaceuti cal

pur poses. e |n ention rt'her provides
pharmaceutical conpositions conprising such antibodies

| Tha nlim:ﬁflﬁﬂcf@ﬁthéxfl olvbﬂeéi‘l‘a?lﬁﬁ’dcﬁﬂi QelL Bhés ®hich gRo@N® antagonistic
enbodi e q tg 2 $ ngﬁg al composition maybe

| ORqERalatihedisy s nufacture or kit. The

i nvention further conprises a vector conprising a

mf‘ﬁé fecferia&i' G aUeld gingsoac{:%%ﬂ \6etﬂ£ H%nu&fﬂﬂﬂ\&lﬂh IL-13R

expr ssm nug{ ryo

ealphwleﬁ?ﬁ Zh%zt oM. W7Oﬁiﬁerﬁul‘ qulﬂlhé?rRaémMé@Qz -003
]DSMKACEQH(DE Bl MMB%hM‘EHﬂaHﬂh%&LG%bbz @@EKTI?DBM RE@711), hu-

v A Ry TR el I AR PO G f e dogfedais 12005

r emhrﬂ!nwmhé Shumimgavdn Mddyogasiomedh ngd tZ@mhhmrern GeiiH hSMZ),
E@{ rlzed by expressing a nucleic acid according

to e’invention in a prokaryotic or eukaryotic host

cell and recovering said anti body fromsaid cell. The

| TUE Rt ds Wb EEIbI COGMRshiA&SI [iR& a@@@ﬂlp&ﬁﬁleﬁgto@ kmﬁb@ntf&ﬁ

such a reconbi nant nethod. The invention further

conprises a nethod for t he preparation of a

pm‘hé Tiﬁﬁfﬁllﬂithﬁirt}QBTmOﬁldEd Qﬁd@lbaz[o@d‘st eﬂidoaﬁig palypqitﬁm i0T9which
bod rom.a

t
e R Ao B Pl e AP SR Bt i campriing
asgdyudleic hods, agdihdstanetls foo iy reprobimentngrodaitibranfisioatibodies.
brhmﬁtl&fl rrgg}bﬁa&t RIS 35 @R Jeéoefﬁlﬂﬁ%t B8l of such

ant |_body an ning sald anti
ph%? utlcal accept abl e buffer and/ or adjuvant.
Preferably the anti body has one or nnre of the above

g];f“ﬂ @ned @gg %l‘}flﬁggﬂay ere%%%fe}c a%sds accor 1Ins|g %odthlg?l?\?egugltl are !
an antibody heavy chain comprising heavy chain CDRs of SEQ ID NO:
NO:1, 3,5,7 or 9 and

b)  an antibody light chain comprising light chain CDRs of SEQ ID NO: 2, 4, 6,
8 or 10.

These polypeptides are capable of assembling together with the respective other
antibody chain to generate an antibody.
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The terns "I L-13Ral , nmurine |IL-13Ral , |L-13,
I L-13Ra2 and | L-4Ra" and their donmmins are well known

w0 poobheset ate of the art and e.g. defined by SMBEP004000005

P78552, 009030, P35225, Q14627 and P24394. |f not

otherwi se stated, the terns "IL-13Ral , |L-13,
| L- 13Ra2 and | L-4Ra" therefor’e denotes the human
pol ypeptides IL-13Ral , 1L-13, IL-13Ra2 and |L-4Ra.

The m "human anti_bod as se her.ei n, inc¢ludes

ar%fltlfaeé‘ﬁwwan@ﬂﬁgtovgm atyﬂeaﬁ%of e nRengHts F‘EgP*HP%‘tS n need of

( d@ﬂtﬁbstabld/\/cheeetpyc dhe batibsdiegnedrding defha ﬁﬁzehumi Iha@aeﬁmr and
I N segue

bec
L atiTEPRB RS i F BeARRCRE AR ltsstob i foftee o an
selprgiccissaseHuman ant i bodi es are wel | -known in the
state of the art (van Dijk, MA., and van de W nkel,

G, Curr. Cﬁ; Chem Biol. 5 (2001) 368-374). Human
aﬁbrﬂ Byenien Buthenprayidss msthads fedreating pghagent ellergicreasesses.
(e.g. mce) that are capabl e, upon |nnun|zat|on of
produci n ertojre or. a se t|o f hu
P ARF o e firtion ORBERIALE Bie StoyOhons ARG & B drrstion
pf@dastimanreathian shdrfoothd hanhfatmne g€arpHaimeceutical composition
' g%@é@c? gg ?(ll? pjl Iﬁvgf‘tﬁ)% 0 Eugpy {)H tRe ? eﬁﬁ(r)n cgmﬁ?lsegla&%etthod for the
upmu&ﬁtttrg eha pltrpamaéﬂ@@a O;c)ereoos@og accqlémgth@thetlgvenmon et

Proc. hbtl Acad. Sci. USA 90 (1993) 2551-2555;
J%ﬁObOVItS et al., Natyre 362 (}993) 255- 258;
BrLti§ BN Mrthepcomprisesya pharmagshtiral cpnprgtion eagprdsing an
Hansliodynddcbatihe so e imleation avifi adpleehatdntiohlBg effectus@ lagjount,

l o b 13153%]%3 %e&_geé% ﬂ-g%%nl:f%@%/%%ggdjg\ga% uséfgffogltﬂe foimulatlon of
ntlchh@Ifor pleembaiaeity] B8Ress97) . The techni ques of Cole
et al. and Boerner et al. are also available for the
preparatlon of human nonocl onal anti bodi es (Col e et
e INBEBINoAREheANTPBIEET @éraamfe@awé EPIIRREIaPY ,COMPAIRING. such

Llaﬁﬁbocﬁes 7n7 a( Hﬁﬁ')aﬁetﬂﬁdﬂ e Rarriegt I@'on,e émbodiment, the
nan a tib
elﬁ) g%%aafg‘é ﬁéxép‘%f qnoragy maEHl[ ar 0 gg%énufacture or kit.

preferably nonocl onal anti bodi es i ncl udi ng but not

b

craanepib} E%tﬁaeﬁfé‘@%?eg?téﬁﬁf’%ﬁém A0 PR o B AR to the
atvepben-ecppklaof grpressingeric muclaist dcisb il ésp)rols?gycptmngr gigkaryotic

t Rgstch@r acteri stic properties according to the

i nvention areretained. Especially preferred are

reconbi nant human anti bodi es. The term "nonocl ona

afThe hodytioafurtise dotmpeisdsra prekatystid or aulkpryepiahati @0 cofmprising a

a havi ng substantlally t he sane
Q@&Qﬂu¥o%@§§%%hgnnrnq%e term "reconbi nant human

anti body", as used herein, is intended to include al

h q"ﬁ@ﬂn@éﬁttl'og qq{tﬁ@r Lhabrids & Re@Barsd theeﬁl%rdﬁ%(ﬁg of & rr@@n%inant

or 1sol at rec I nant neans,. sucC as anti bodi es
i élanapé@tlgpamféoms%g tQ: Hhe| In¥eitiona shagaqigsesed by cpyesang a gcleic

faam araoﬁhmgmt) the .ifventiofDM4S 8) ﬂbttatyones o&rajkag@ﬁt ChJsorcell and
human i nmun ?ﬁull enes, or %lbo esse h

STRGePE, SES Rt Ter et Foh Tt doEnfRarir et samprey the
antibody obtainable by such a recombinant method.

The invention further comprises a method for the preparation of a pharmaceutical

composition characterized in selecting an antibody against IL-13Ral from a
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such a host cell. Such reconbi nant human anti bodi es
have vari abl e and constant regions in a rearranged

WO 200610735 r econbi nant human anti bodi es accor dPEEPI®06/000005

the invention have been subjected to in vivo somatic
hyper nut ati on. Thus, the am no acid sequences of the
VH and VL regions of t he recdmbi nant antibodi es are
sequences that can be assigned to defined hurran germ
e nd VL, seque but .may not natura exi st
]F-‘ﬁ? ligy Pﬁ agﬁpﬁtb@dif PR spEnRaERrb Fq BiC é‘nl ggsay without
Viaid. an'ﬁbed;t epr@iﬁu@h@&&rdahﬁtﬂfcﬁw bwtmémz@lyof fe€b@bimahb efpression,

| tib
ot WP paf G saft MFRRY” Hb R Phgpmaceutical
f nompteble baffiar awd/or adjevant] Preterabiy thet aritibady has @o 01 miraodf the

G %Qﬁ% LEAR !;gptgeghes a constant region of an
at(?vkg)od fom a g?éifi‘g%o nt source or germline, usually
pr epar ed by reconbi nant DNA techni ques. Such

C DR&Sled DesdrBflicAN HIROGIVESicH € not natural ly occurring
and therefore not available directly from xenograft

m ce. Forns of "class-altered antibodi es" enconpassed
b{fhe hﬁnpr‘EBGBR(xl,rmaflhé @b-1aRel,tThekx ILN3R62 ahdtIbetRo” and their

c 881%%1&1@ arer\%g 18{1')"\;}1%% tﬂé gtat%r Eﬁ}ee:&t e]:nrc\o x{% tdlgﬁné’& bafdﬁvs%s?’got P78552,

h&PPHE, 85$Z2ér@M6215raoplé?r2&$9élslfaw¢oﬂ¢mge §t@tet1htéle terms “IL 13Ral,

| V@RI ORGSR, ARLY tlﬁé?eff)f‘&@ern@téscfhghﬂmgh Bglﬁ%}%g'fpﬁSRal
eceptor i nding, i.e. hange or " rut at i on

ofL . 1Ld3Red aaﬁiﬁefl%a anti bodi es are the product of
expressed i munogl obul i n genes corrprl sing DNA segnents

SO HEE AR o RRUEr: ERePn T TREiF dfyins varisble
Metdh oatsstdng regaorsd deimaigs tWwhish <ah be amgnach tto Befttied hrunrmagexre line
Cﬂﬂ%%%%l%ﬂﬁ‘l'm %&&gﬁé‘ NRRLsDYA tﬂzﬂ{j hg&?xnéae EE:?créssfnﬁﬁﬁﬂt?rbr identity

b q es ar nown in
Myt teese, segnyline sgguegices. Priggan MthodleA@a@Welﬁs@nowmeAﬂselstate of

( 12843 (\%8511 k_?_%@% aH@vE’%}'d@leMﬁ .G CZQZ (2%8 @R&n. Biol. 5f(2001)
e ria ere n o

500 a0 Bhimah by R AP TgrtE Hr st Yo i ke s gy e mice)

( Wiid} prexspaldgaipbe nmnmnmlﬁnoh,esf plrcbmlqngzt fullfrepaiireat atséiection of

pﬁhfna farltibglafgs qg en%le] atifn%ﬁcfgfg&{\: s s t %nﬂ'lalY lcquﬁlln ;ﬁ]oductlon

rectly 1n
d&ﬁwfﬁg abfthe é\ﬂmanl g@rmdmﬂmmgmglemdmhmyarmamr@m &own-line

tﬁﬁlrtﬁ%ﬁ[fglcg%g{zﬁin Ft%: f)iFMulégﬁré 8NBuARE Qré : snlpeﬁrxﬁﬁgélec&lauenge
c Oifbet GoltROBORHo Ao wsd by Pty D RyHErhr T P U S50 g 2555

( pakobovipl eneett dr, iNatuge1a (1993 NQ53-288; Brsiggdnhiis) MThE al., Year

f WO ab sheet conformat,
R BB 20 Phosfn, SR G SR BRARY B phoge

sﬁrsgbvdubearleThTéOQ@RQWIn, Hel%;ha@wnmteaﬁe, hé&id. Binl. 2R2(1992) 381-

t @E@%Q‘kgﬁrﬁ' angly. Méluﬁlto}' rz@zg 9&?‘3‘81f 5@73‘3’!‘9@ Ed‘h’ﬁ h&QNT Cole et

and formt oget her w_th romt e Ot hai n

t Ak 2BAHogEKT 5t Al pispl %Véﬂabtﬁ érathe iPBRRNA @R HRH iogRelonal

claatﬂsbdf@F@@toreeg :ap nxlaoncwl@faeit\aﬂbadltesf@dhemyr Tl r@ GLBR. Liss, p
artli ar or rol e.l

2522:/@??@? ta{)?l;l?qelr?ﬁry ,g?t '«llth]rthmmunol. Tél} r2‘1%931') —5‘5%. 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
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anti bodi es according to the invention and therefore
provide a further object of the invention. The terns

WO byopler2se4 | abl e region” or "antigen -binding pRCT/ERINE60000S

an anti body" when used herein refer to the am no acid
resi dues of an antibody which are responsible for

anti gen- bi ndi ng. The hypervaﬁ%able regi on conprises
am no acid residues fromthe ' conplenentarlty

deter i on mewor k' r."FR'
?la%qs Efpécvﬁsg ééﬁega?fle re&aw&m 3@1%@-& a&ﬁlﬁeﬁilei- E{ghe term
t hﬁoﬂglcﬂ)@{a‘l{ ammtabllyéasr@gﬂ herehe&lfdﬂu&sa piephratien of gefbiodeeolecules

fore, F?\]Il tg { |} %avyd %haelnns of an anti body
cobbRigE sl B Lp R EAEAE i o PR ORI

FR2 CDR2, FR3, CDR3, and FR4. CDR and FR reglons are

d ?g@ Eéﬂﬂq@gﬁoﬁﬂﬁﬂa{rwhﬂ%aﬁﬂln‘f Pgd it mgﬁ ﬂer%ﬁ‘f '1§]1|nEén]‘a@d 2] 1n|c1ude all

uences O rot el ns I'mmunol ogi ca

| htere antibagies féat are pyeflared, prreseds seqa»md% isqlgfed b agcombinant

| asehhd, ldﬁ&ﬁasointfd%@liek hsoldB&d BeadahodvRell 395115 a W36 or CHO cell or
are.not 1nvolve |rect

onst ant, d i ns"
iR HUUeb AT D) TPt 4 AN gh B TERHirgElobulin genes
var iaptisoditd eqiressed usiapiOnsombapan céxpngssmcm tveommmandected into

a ﬁcqix 2 O %?]f gg }eggmB&QE{ E‘Q&‘aﬁ %g 1195]d195 heyg ?alrlalgg ggg c?nstant

al ns, I es or
h@l@lsas gasarrdngad fqrgDThle geeon @rérh@magmntlbﬂdleswerchng to the

Ofnvtehﬁ‘&? hg'ﬁ-ybel@ﬁ sﬁlSjEct,t&? Eo ﬁlf sl %jmét'ﬂ.l l?yp%Hﬁﬁiaﬁ%ﬁ e?hus, the ammo

(isqt
@ syeqﬁ%lCﬁse a@?»h% ﬁﬁf nanéoﬁ’ét iemons étf i @ﬁ SeEHn m&%fr P%%Mlﬁf
t sequbgceditlidt ene b assig@ss &s deﬁnddmﬁmwgge@ﬁuinerMHamd \daéekla@hces,

st egtivel y. ant i
bebpal P Tae Srisy BRRT Bl P SRR B Reoir n vivo
type. The Fc part of an antibody is directly involved
| The QEml eﬂgﬂtalt@&td' A IHOQ?‘ reci?ézrg tQ 'angio% clofrl aﬂﬁﬁa‘o&?éﬁ&ﬁrably a

and Fc recep tor bin Bi ndi n gﬂls cause
déFFﬁéoafB}bf’?é%n@O@Plﬂ%%g .anvetrwb eFE‘fgt%s ti-e RIBAING| FaioRg ffom one

Ské1&Se aF %ekﬁqm alrﬁi ﬁthﬁaéitaap@rtﬁ;ﬁq ém;e@bﬁstai{;rztgr Rzlﬁﬁcﬂhhtbﬁﬁtches a

5 6%%“32% 61%%10%?% A L?gléx%oéy ffO%&l é@u eél(%l s?jlrce germ )hne, usually
| prapacdd. byl GecO D8Nt FOVA 9dchniqes.t wh disRaltered aalibodies are not

A by PSR o o

f "clgss-ajtgied rasitibodizg EPOOWR ﬂ;{ggmresepqézg‘fe@ﬁon |\ﬂre t}éqse in

alwhachJ theVediRtant 71‘5%163 Ofht) dikekBles 12468iheMil@abe Lonstdit region
nol o %@) %19 3 #f, and EP 0 307 434. h

Sﬁ%‘}’ﬁeﬁ? aﬁéesg‘?/t lgsana?%t dy hayipg diffprsnt propswifes a@lyng to the
Edi@nti&320peckBR 2 re@3dtoalid HA3dARg éxﬂkimbﬁdf reﬁg:ptax:(‘RQRQibiMmg, ie.
t % %]l’}aﬂsag%?éﬂﬂau{ﬁ?gﬁc ngs? @eg\;\%g rg\?vhes gro%]uct of etxpressed
aemtrmalpglghuh@ gxnba ﬁdmpglsmldDNzx a@mmm |egnodlmerrevalsn0g10buhn
| g%quégaﬁgla%a ﬁmn Rk bk R ORI o RS Eflkions.

do not . bi"nd not activ used her el
Aethedspfor pro Fwali?efadfalehﬁ’CHEFrﬁﬁ‘NOIBF F@mﬁma@ﬂdtﬂf&nkgnant

F@}pfaratndv\/gé@ t@ﬁﬁ‘é@fo@bteyhmqaesa Brea el Okt i1 QHEERE €sef e.g.,
a &rn@gﬁ,t Lo f et al ., Proc. I\?anlt Aca(gj ySc ngA gl %%% %§5c'1 !595(; 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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nodi fied in such a way that no Cl g binding, C3
activation and/or FcR binding can be detected or

whrevdioraged s at | east reduced for 50% pref er abPGI/EBHN6/000005

conpared to a human Igd antibody. An "Fc part of an
antibody" is a termwell known to the skilled artisan
and defined on the basis of -p&pai n cl eavage of

antlbodles The antlbodles accordlng to the invention

nta| C part th an a 0 a
B &thghed fY hinding 1%]@5? i ﬁwaw&gen The
pﬂeﬁﬁfna if yaiddHle bhdaen li lafztrﬁl lQEV}t &alﬂsthma th?e(haﬁieag&heral structure

i Pr ef bl F
o8 b APTairnro g St FraB 0o, T, Pl St Mg are
paiddy conprvedi qcogna:tgi by thresa\hypetvaiiable mgiinahforreegipbementarity

R P, Nt B g e

c 6prfpEmetiahanhidie (DR may forpdaops emaesingthe Bcﬁégetrsrree@lre The
i Emtlﬁlehc}p%aﬁﬁm‘heﬂtmﬂhelr t@@&&ﬁﬁh@ﬁﬁ)n@ﬁstﬁ%ﬂﬁ@bgﬂméﬁamework

I mmunol ogical | nteres
P Rt FoRtE o e Ly Fosa e dhs e 2§54sn binding
asitle. [The Bhtibedwmivayy Mhd light chain CDR3 Exgiondypekferabl§ thd B&Xl)f chain

1%%@%"53 b%%uﬁlﬁg%gorec%nt 11[016 dlélnlvgmt %qgcﬁnggégc%%ty a:l‘t7 1{18 HI of the

i aviébndiermepordiigde the inyeniivrearhth emfwzstlmgwdérh éurthrfarqbamt ef the
I §fleRAon.(vari abl e region of a light chain (VL),
variable region of a heavy chain (VH)) as used herein
denotes each of the pair of |ight and heavy chains
WTihe ferbr® "hjpeevarabledegiest dry'ahtiechibigding pbiteonastlank@ddPody® when
the(Pﬂti%en Ih term nuc ei%.aciﬁ ortqygleic aci d ]
P SCOTEn TS (S 8y HBIg; 46 TSy At e 4y Yt e SRR Omsible
midrediges-bartingRAe iy evadiabde reg\iomu:colrrqqriseauhmormideresﬁldees from
Tee b@orﬁﬂ;l@&eﬁfagl Jr @@@ﬁgnﬁﬁ 39%91'158 St mapged, "l ework” or "FR"
prefer y.is ubl e-stra DNA, nuc eic acid s ‘

" SRRSO thioprk Eeria éﬁmuatn re%wa@éer thanoths kyneetarighlg| region
r @ésadue@ Rg mllefklﬂwd%ﬁn@m qhBRforB Ul Qight agd dleeeq&emseof &P bntibody
exa

o SRPRE PPNl BT aF SBepsh pBoncP R 1 (DM RS CoRs

expd &84edDRsind §R sgioms efendetdratingghrdcociingatoatbe stantdrd definition
S Q¢ iGhA° lﬁf sIeJij}ge gé’s' gfpl%&éngs of ﬂnﬂ%%‘f& 1%51 ?&er@&,hft;ﬁceei, Public
It affect’s

IS _opera a co uen

t lkea théﬁrgm Petiqrsl bstities Osféi?a &’ee e@qia,éfﬂ'r)u B onme

b|nd|ng S|te is operably linked to a coding sequence

tlon d so as to ciljitate tran
eﬁf he 5P e’@{ﬁ PoiwRgeve la?félytlﬂ}e 4%0 enfibbdy to an
Saftigdg deut b@nhngt Vatidisdefacr ciuacti@izd ,deenchhg @Aslee amivo acid

S%‘g u%}lger yotl t%ge bns(f%Pn[t Irgéj 81?18 o?ngxelr t Pl‘gams, AKtibodies or

enhanc be €6
L |1mmu1g>g10buhm: @Wpdlwlsihe dntoythiej cdpaseis oIgAatIglaonge Ag@rand IgM, and

r %@Je?dl‘btf'tﬁ’ége% fuhfhexsgﬁmea'lﬁt%ssugglaﬁgst (i ) eté“ff% 1, IgGZ

nucl eot1 de adaptors or |ink

ntheti.c
ﬁg%%@@ééaﬁéé%wl #Rd é%wheuh@w dmna%qqseélt r‘?&!é)flﬁébﬁ correspond

h% ehadiftbleat ﬁm&@ﬁsmnﬁlogﬁ)%hlms are ¢glldd }l |5[1?,,0L, aadd, re@ﬁécltwely

Ltlhte 4nk boc?les accor%hng to the invention are preferably of IgG1 type.

The Fc part of an antibody is directly involved in complement activation, Clq
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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I nterchangeably and all such designations include
progeny. Thus, the words "transformnts" and

w0 eovansdse+ ned cel | s” include the primary subj eRCT/ER1006/000005

and cultures derived therefromw thout regard for the
nunber of transfers. It is also understood that al
progeny may not be preciselylidentical in DNA content,
due to deliberate or inadvertent nutations. Variant

R G o b By T Ll b Trpad o 26 X il asiaaseos
CBhlln}muee, IRncAnddeddbra, Wie Mol dingh el 1616197@)19{17i—9)1‘7$ Baftén, D.R., et
' glt%dﬂﬁ% %§8t lﬁédfgﬁg%éﬁ ’Fl%mﬁlreg) 11 Lﬁeef: a(ﬂntl\gxlt II’P%-IEI%O %9%000)
bpﬁ%ﬂw duspgie, BB Iebddg’ Imunmollma@o@@i 47814 84siHazareh, M., et
a3B.3YVirf ?é ?io@ﬁ? 1/21'6"11 12184; ﬁ\?dnggn S S@x.! Pﬂﬂh&l?g)% ﬁ@&l@&a 319-

antib g boun sur e ‘and m

i $24i98 lyEP 8 38y 4%%@371@1&%%% IR 8 8nhdide L{3SPRP70, N297, E318,

BiKa 2, nIg:—szy?ems%J lamal Padionchuah e il étééc&ﬂﬂiﬁ gf Eiaﬁnﬁiek’l & Kabat, see
el..e I N n nmeans, a

<BRB M DATESIRS, o Sibalsi 1ol 1 e JEC2 iRl R Gomplament

i astentiomrCly idding ah €3exctivaional Whhlaas Qodmintibodiehdoraot activate

A A P s gy e

Sredgr PRa PR ciea Vsl 6§@n1wrlamgr1glulp plsmtas a Wﬁmhlchmeeferably

a?gdt z[eﬁ i%ilrrlfg{adn{'ﬁf g?ﬂ'&?ﬁgg Pcﬁ)gﬁqg'tar}ﬁﬁnzg%’ ar%tﬂ%da%rffﬁ"e #Bclass IgG1
i

¢ PEHTIHIN SHE by Tath o G0 EGHPb G S RE LB ot bigdin can

r bt d}tectat dr KD dielis ka Jeadthed idet don§o %] pﬂeferdlﬂy 70%) torhpdRad to a

' Ruind Igéi %ﬂ‘hmfdyt %%bﬁ{]clt %a?P dr g3 aR45s ocféz g8 titaroeétdvt%ﬁ rkngwn to the

i nventi I's” measur
Eslik poisabiandi defined dn_the3basis Df_pamldldalzag&ROhantlbodles The

h @ﬁtﬂf&ﬁ’és rE%&ordf: Mto R anEﬁﬂcﬂlcho?l%H a8fic §§13 Sée’rgfek‘a’bl}swﬁés gsdmmo

lized 3
vgng SIUgRCe ?f@ é:rﬂar'"b‘iclfﬂﬁ"é% raevclaﬂaﬁrherlgla ang preferablytallgiher parts
f of tHeﬁﬁthﬂﬁdjn@@nOfegldnslBrefe@aHl}LthkMarﬁfsQ R QtafeRl Rurhf}@Pc part

PG T BT BV B o
SF]WQII @oh@50 regiondsn reagmple ipshovaf it EEQSRB)F)@ IMhevith mutations
aﬂ%é@ﬂicﬁﬁ%@ﬁ%‘? T5H658 h@ N2B%A [ NS /E}l%ﬁ%ghow preferably

a binding to the sanme epitopes of as an
anti body selected fromthe group consisting of

aHdnmddOQStah@ﬁ% Qé? R hiiti3e dés@ﬁ@&?mo&%aﬂ by Kabat et al.,

SRR P G PakeuunEe S B g T Servce,

t NeSendﬂiﬂstibwiElS eﬁieaBﬂinHethgﬁda;MDb(IQ%)‘J andby Beugiehﬁﬁh av., et al.,
Y. B, SR, afs%amﬁf?s D4%127% 6y “’PR@é '1’“ deARt L@%g? %g;‘?mgld 178

fron1the rou%23 sting anti’ Ules
LC60D S500327 .| €0 Gongas, dQI@@O@ZJrGﬁ@m@rlnL@S@melﬂm arndide no

| korhgl
alre]? | gﬁienﬁt)m@lrfgo g?g gfagﬁg%qg al@% 5 ﬁ%gﬁ?lﬁ gt&ilgﬁ @g b h'%ht chaln (VL),

AV} ?Faﬂ}églroé‘&f@t heswy gaaig } aqBted hemeinslenptss e%qheof dhe’ pair of

alightbaodyheoyebiias whidhhisdavandd dieeyly Selteediag the emtiidd to the
95&%? consi sting of antibodies LC5002 002, LC5002-

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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003, LC5002-005, LC5002-007 or LC5002-018. The term
"epi tope" neans a protein determ nant capabl e of

W@ p®eifise4 bi ndi ng to an anti body. Epitopes usuedT/EP2006/000005

consi st of chenmically active surface groupings of

nol ecul es such as am no acids_or sugar side chains and
usual |y have specific three-d#nmensional structural
characteristics, as well as speC|f|c char ge

A RGTRCaa s e bReRCab P iR Pt T AU L APgeshi

f eittiesindibiér nodleit heid aé¢duencd Folr cstamipte, A pfog s pede@fence or

SRR BRSO, YTy PRSI SRR ot o
prepzotbmoehat |parttoypatcshmr d@t gecietiod dfytharpdyfeptide;ya pfometer or
Cf‘n@) is Bf)ergﬁl?%nkfﬁ ﬁ)fae{oﬂmé’seeﬁen]cg if9t ﬁi?ecnghe’Lt?t‘aMch?ﬁog of the

I Ng to an-affinit
oﬁeqUé@.%ea Ot Ebesosps lzfmémgf@e & qrsrabdy bmkeridp AFORMErHgaEesce if it is

Mpbéifienddlso a@l, &Rﬁhhtaté fradsldtioRf eh&6lle RdivERtked! niehfs that the
to the i nventjon

tlon ant.l | es accordi.n
L AR ettt BeP R P88 55 O 18y teorast Gif 1 HeDetoy. leader
C hautiptoes i 8idi s eediagt famé.r Ghowteher, gmbapceseldectned Havermo be

t an u%g% rﬁnﬂ?%qﬁgcghq llg}"f‘ed I%Sﬂ]bgaggn@ c%h?gfé&g r‘éé%ri%tﬂo% sites. If

sane an an Yy sel ec

gls‘éﬁhpslt@ﬁ)ﬁ@ ingt hy, b sartbetrodigesudlesoBadapprs erdbdem-awossed in
Lg&%@@anggﬁmthlegﬁ%@loggl%r%’uckC5 002-018 bi nds. The

anti bodi es according to the invention are preferably
produced by reconbi nant neans. Such nethods are w dely
krA@v\mseiinhdréiﬁ shateeprefsidrize”call,l "agid lmaf‘rmnidsé:enr@ﬂtedrer‘f are used

Bl Q0N aryptic.and euka
CERTAARLY oL oheeR BN SRR bogs: Tl g wores
u§1uratts gropots’ finslat ﬂmqurmed pilat mard@ciﬁt itloea [piynaay cwpieatblcedl and
pldﬁl'tﬁﬁés dgl%edt ﬁ]@r 89{% g\}éﬂ\ijloﬁf(ﬁéggﬁﬁfo? Nhe RUEHRE 6F %h%s t is also

enco I nNg %% I NS Or ra nments t ereo
arg Frﬁ@@étt il rﬁrégeéli(@f‘@’s%‘?td)ﬁ Wé%%earléewaktnal‘n’ﬁér@ntent due to
metligige oEXRIRESERMuALPLY. \akiard ﬂo@e@pﬁfaaaweathe same function

NeBbRIR! Setpy SR e ds Of@%{n@ reorg & ateincluded.
y 8dlsdre diting desifhativel hes, intended, fitewidl b iclrarroinghe et ed

fromthe cells (supernatant or cells after lysis).
Reconbi nant producti on of antibodies is well-known in

t Adederm bipding fie Uad BReh s ek herpiagmedns the himdigeof thpantibody
t he1m- @W@Mnﬁ{ntlh%tﬁﬁas@i E/E’éﬁ rhi69$n a Binding € whidBXRE antibody
E;I(s;) ourﬁﬁ‘:q 58%8%1@%6‘91n Hg_ %}Sf%dflme%gtﬁ%a bypi%g_ace Blasmon
BiRet@ahoo|(SPRG Kid0@) mbods 36HindiAgr af@inity RKG) , ofDﬂ(lll@ NResr less,
\Mi) {fé%g%) dgleLo ﬁ?ﬂMelTllT\?? %nlgcll é}’d}n%§nsn§yl( bgf %Eﬁr}} inBre. The
pantibodies mommﬂmeuavqrymplhﬂ@d ft@ ﬂm em@wll‘uaa@aiqrmm jo§ human

PELI1ORHEnd Prefirsll alk®oflnblid 18I BRATher cel | ul ar
conponents or other contam nants, e.g. other cellular

nucl eic acids or proteins, by standard t echni ques,
i rmxhcudg ttgnanmkll m/b%DSvéshgz&wrbwa BI&Séde absaythmmaeﬁlBiMnsor

Chi PR 00t RN, AGRL 985G (BL BE PRSPy Bl erms L (rate

constant for the association of the antibody from the antibody/antigen complex),
kd (dissociation rate), and Kp (kd/ka).



known in the art. See Ausubel, F., et al., ed. Current
Protocols in Ml ecul ar Biology, Geene Publishing and
wOedoey7ads4 er sci ence, New York (1987). ExpressiPCI/EP20NS3W0005
cells is described by, e.g., Barnes, L.M, et al.,
Cyt ot echnol ogy 32 (2000) 109-123; and Barnes, L.M, et
al ., Biotech. Bioeng. 73 (2001) 261-270. Transient
expressi on is described by, e. g , Durocher Y., et
al ., Nugl. Res. 30(2 9.
vaPe Qm%éngjaﬁﬁ‘ Pio asme isgead Emﬂa 0%168 aggorgding to the
Pmeentid¥atlthe iﬂh‘ladion36 imeab#pAd 85{6519189% E&Mf&%ﬂdmg of IL-13 to
r et . 1. Proc, Nat Aca ci. USA 8 .
(C%%%“A%%R%ﬁé%?mg%erm]?o&erpﬁéfﬁrgmmﬁ S@t R f-13Ral s
| mmaobilizedvend dldd 3204 [L1907 )1re7a7ide&71"heAl¢m ohlees eflthe antibodies
t I
5 S%ﬁpgdﬁ%{o @fé%%ﬁﬁb ﬁg?ﬁgﬁ(ﬁﬁﬁ 29 ?@ L %31%?? el REHohan 6
Cpivot mW@lusg;ar%@ne(aimé)asmegagea@rd rrwhaslea@ﬂgef at geast three
Jindepéhdént MeRBURGhentdVESiRAE SCS] YuéshBdPbe R bf 1% cogdre
control sequences that are suitable for prokaryotes,
for exanple, include a pronoter, optionally an
offkeé ahtiodiecpiencling @nihe dnvenkios shew prefdiably a binding to the same
sit.e. Euk 0 ceI s ar 0 |
cepiforee 2 URR Sl i3 3ph B0 ea Rt i A8 BERETNRSine of
10 ammeSééJfS@ﬂéoﬁw It(éﬂﬂ09 @ép]éﬁféﬁ()éd)oﬁr bR 0B e00F mrthﬁfé)OZ 018 or

medi lﬂmbbeéd R %‘d}ﬁg Q@ﬁi 13@@@&9& 'tcppdéh& ik i FMARR by these
pr oce ures sﬁﬁl E’Z‘I‘ f.or exanp S (i)t el n A- Sephar oSe,

hydfiRpeesa Binding mhibiHer o"gaﬂlay?ﬁy etgded divedpr é%?ﬁoi‘%@i dising an
dirahybilsed rititafdlyiseledtyd fbmoaEAGIHaBAYstiHINE a8 HBoRYLC5002-002,

RS etk o B i e T abaifcend s BRI o
15 hyérdedwatgore ef 2&5¢ arM sarvibe astitodydurbealetdfctediat fa dONSersradion of
Ry i Cf?sdgﬁaq Iréfu%gon \I\E% %].’I{H?y }R)Q/vs tﬂzﬁqﬁ% Stlidd g&gom etes with

expr essi on-vectars, are en transtecte

has enkadyselecied fipgn tlzq@r@&r F@SISPH(C’@@GI ediep §C5¢2-002, LC5002-
mped, AB0o2LbS Ticd%802-007 BPLCSINEN1S! '$Re REMAESi€pe” means a protein

DS ER uhBpR0h oo KPS Bt gonsit of

20 Thigeraiotllybatye suréee qraipiged of toleculensent hoaminocicidder sigur side
agﬁdl}lé Hau gﬁghmt ch(?ﬁlé ﬁﬁeéq(ﬂfﬂeﬂg %ﬁg (g}ﬁYﬁtchﬁégctems ics, as well
sequence no ons", nuc amno
seyinerifis chode cheastedsiiss hordprmorsionek angf Renconformatipeal epitopes

the amyg%wmemra ane @h@&%ﬂﬁfgtt% rth§ Ydrﬁ&r Bt hB@th%']it'té?mest in the

accordin e | nventi i cations

i ﬁquﬁtkfﬁcfgdfe%tuwgﬁalé{?&st F@%‘ﬁ‘l"ﬁfﬁé‘? RITORAF ﬁﬁ? Heh‘H’F‘ln antibody
25 S ﬂ:bﬁhln@gitoSIILt- BRail nad tiedbiting Apao ®$da$t1ﬁf}d clBGRttaﬁheé_fD@dtn affinity of

mfba% lesgo \?ﬁerzﬁ%‘ ?ﬁ:ﬁ) s 1603 REhS bml“clll? % (o IEIE 1;3?(%% and by an

i NCl ud amno acid

r @fﬁnatc!exﬁ 1w M](Iéﬂ aaftsaprefeiatilyrafdndue 1A aM fvg bindingrid mprine IL-
sigggchain. Famlies of amino acid residues having
simlar side chains have been defined in the art.

These famlies include am no acids with basic side

Chh@leﬂ@re(f&rfgi embY8iniéit G GeNinRéntidh, &hé dmﬁsddlesaatm@mg to the
si.de ¢ arti.c acid,

30 1nvent10n 'are fl:&ﬁ'leg characterized by one ot m%re o? e 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

LC5002-002, LC5002-003, LC5002-005, LC5002-007 or 1.C5002-018 binds.
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acid), uncharged polar side chains (e.g. glycine,
asparagi ne, glutam ne, serine, threonine, tyrosine,

W@ y®beTase4 tryptophan), nonpol ar side chai ns (BCHEP2006/000005

al ani ne, valine, |eucine, isoleucine, proline,
phenyl al ani ne, net hi oni ne), beta-branched side chains
(e.g., threonine, valine, |sé4eu0|ne) and aronmatic
side chains (e.g., tyrosine, phenyl al ani ne,

Thus, a pr di ct ed nonessenti

hi stjd
a ﬁéﬂfﬁaadgeﬁaééq%é{ré'tpﬁﬁeamwm A preffrpdl IW‘H}CCEEW% inant

C a;neaige saafs}eﬁlef}@lak NrelvEREIRRACwMi fhea;mé bfthe afﬂ alﬁa caﬁip@hse protein
resiaue t1r

<R B o SRR b aeraPn B)° RUPafibabbiaC BllEn of te
upotibaryl pdypeptidevad! nsugllp pudésaionbed abyhaRne cdutmaally, adceptable

FUH{YPFMQI‘ ?O%ﬁ%&%}%ggé ﬁ%ﬁ@ﬂdg%@o&@ fiht id heg\;y chains or

I ocC
(irgsrquf@otilgrepﬁmse ipgeried M6Q EXBresuRhiEcipay b¥nttandsrd methods.

RBfssdidir 3@ forﬁféﬂ'ﬁi SWrtutd pERAFRAIC D dukhFyddd HosOcells like

pr. S I.n ant i bo
?:?t@ Cﬂ%ﬁ\’g% et FL e %%ﬁ%r% o cf"c?égﬁf,aﬁgstcg i cdls, and
péid amtivedy isheweered froanthe cells (@upeehataht oricekshiteahge). e. g.
as descri bed above. For exanple, the nodifications do
not alter the abovenenti oned anti body characteristics
s Beoralsinaiepriog G-tiaro bf) ptitdies dp web garoinnidi thg, staseiof theyart and

' @[@&%@d tf&eexﬁh‘fleléj it fhelrBRew GRATRIF 81 REQAUE! PI%'H@m Ex r Purif.
or acllitate t purl

D o TH e ot e mPuin Fo BBt (o8 2! Wltman,

PRIREVIolC Bitedhiel. 116 2000) t15€- 181t Werr ek RERADrugMdshagly1998) 870-
al may be substituted, generally with serine, to

ﬁg ‘ove the oxidative stabrlrty of the nol ecul e and
prevent aberrant crossllnklng Conversely, cysteine

t t
St g(ﬁ%}ﬂ)% o y: Cu ar 5 1V§1\hh\‘/3h<§19 c'eﬁ)soqﬂ gll' Epe{tQV@r I 8 partially

amlrlﬁ 9r substyrinlly BEreAomR Parrlﬁr@thrr Jagwrafﬁfrped Nw@idﬁero eliminate
U Yopieer QEHLﬂ!iF &Bin}@(ﬁieﬂ}:sV(ﬁrétﬁélt (t:dhftarhﬂl@n?ﬂé gb@cﬁh’r &dlluRE SiuklRR acids
origin cosyl.atjon,pattern e a
At cpoTPe el e e Py Btk SRy BBy bltrent, sl
Wﬂ)a&dmg,Sccﬂmmlndchmniah%r@‘]iyi hgdyse gelddletroptidiesiy, ame otiers well
t t
EnS]gg d1¥ &%é¥ g%é )Qr[rﬂs ?Hbﬁso fali‘aéc} %{1)1 v HPPra‘E&,% H Mb]lg?l}lﬂ%lology,

I'es
Ntk edblifgi Ay rrseisnehboationt ST of ¢ he
car bohydrate noiety to the side chain of an asparagine

sidue. The tripepti de sequenc s as agi ne- X-ser.in
PLESon NG celi iy riﬁsegrﬁdﬁy € finBr@os h%ﬁ ﬁt%dal&fw 32
ex@(mo)t) lro)Boﬂanend Baendsh&.. Meca@gmr,tm@uac}semue:rg:es famo1) 261-270.

att achment he c boh te
pIFZJr%r%sraeélt SXPIEssIOn de crlgedrh&, eg uroc eersg acka ngfl\efuéf }sad t[kfas 30

t H2302) £Pi (ﬁiepmgdévsteahlreﬂme@nm dasqmbleqrpe@ﬂadél, Br,eaaleé’rep Natl.
p%cgﬁltgcﬁlUﬂ 8’@@‘?5@)@859'38?7 t(%rteﬁqﬂ lalorPrgé Natl. Acad. Sc1 USA 89

cosylation sites to I's convenl ent

LR gt NoedHhips he Ceath homereRiseigtiodE 0% UR7) 77-
t lBat Al ﬁreﬁﬁ@& AN SieNEpPEssIOR rs?stéﬁu (HEK a@gvie -d@ﬁ:&@édl Bedchlaeger,

]EJt Z'S gncll 8?11‘1?‘[%33%?1%6 ! %[cechlflollog)t( ?(Sj (1%9¥)C918 X% & 8}7 Schlaeger, E.-

J.,in J. Immunol. Methods 194 (1996) 191-199.

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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Nucl ei ¢ acid nol ecul es encodi ng am no aci d sequence
variants of anti-IL-13Ral antibody are prepared by a

wae 2006012860f nmet hods known in the art. These neP¢DEB2006/000005

include, but are not |limted to, isolation froma
natural source (in the case of naturally occurring
ani no aci d sequence variants)}oor preparation by

ol i gonucl eot i de- nEdlated (or site-directed)

t eneS| nuta SIS and cassette enesi
Py i Pl rars KPP g WArF SRegiers, SHBHGPEY P polyademyation
veigaalan of anti- |L-13Ral antibody. Anot her type of
coval ent nodification involves chemcally or
enzymatically coupling glycosides to the anti body.
ThHbs enqzrmhmaﬁ petbalie wdwarntlbdysopmated framtthe keltudomadium by
I eSiie ﬁoﬂlo%thQOMhnb Ii)%n"ﬁ@&ﬂ(ﬁnf g%oéeﬁu?es hﬁﬁh n§ le%)rt Batnple,

has gl ycasyl ation” capabi‘litie o
gPYRBBA-SER hosedé'ﬁléwhpgu&m foraatesiaphy-ggl desdophereegis, dialysis,
t be aﬁ%&?%ﬁ))m ey &INRehe RNAQer(o@le%rtEé Monecl8nsl antibodies is

hi st.i.d ree carbox ro
STy éf?@#dgqr@dﬁ%uegﬁ%ﬂu%%g BB SORY byt et 1he fybridospa cell
hydr eetyé agnoovpscesafciuch DINAcarl BNAS @icadsolithd,ethiai DNA m@ay be

%ﬂ%x‘%ﬁ% i 'eiﬁ@%ss%énex)ec?orrg’ 'WH&}? ?{eetﬁfx‘i’ k’%ﬁsé&@ n?? Bgtgc%ﬁs 8lch as

DS loubERT 29 welliionemydinmescalet thakd doane q@wm@aoduce

| inM¥an8 V09§l%3q;ro@ﬁfj toNobRln Bhe dyrRhesisBH rWonSiRiht rhog'oclonal
Jfinté Bi ochem (1981) 259-306. Renoval
0

dPﬂ%HVH §¥é noi et i es present on the anti body
may be acconpllshed chen1ca||y or enzynatlcally

O LSO ORAL 0 O AR ARl ncodi

aba‘dng monmvzéqrmswﬂeem modifivetiors., Mitlestitle eat mpinto acid sequence
r ‘?xﬁi&lﬁcﬁubﬁ‘s Hhgnde VS é?gllr Qﬁ?utthQ b@\Le met@Hed EXLERYstics of

|n |ng sugar cosam_ne, or
Nﬂéﬁ: 8Ryposly| scprBhingrtadhe 1%11 ton} Medifigptione cantbepéfyoduced by
| Btag@ird t@]ﬁﬁq&aﬂm&@@ iy ei@satt, a;htloas il& &iﬁfiﬁeﬂl Befgiesis and PCR-

Sgll&% é\jﬂsﬂlutgéengs}ls (ﬁanssyvag?ﬂ% émlgo §c1d Pbsgxltlﬁlom 1|nolu|a¥ ones in
Bmdnmdineﬁle drdho( 4eB 1¢sidiB1is Jr:éﬁflacﬁnwythean emgloeanidgesidie having a

%ﬁxﬂ?&%ﬁ’é%ﬁn”?érﬁfhe?ﬁf diPpd §s i Sm"i‘i‘ép%jlﬁé/ €RhifY have
use a vari et 0] en Oo- an exo- yCOSI ases_ as

dégfm fefagd by thnattaklase famnligs inchilg apzine acids pith basictside chains
Eng ”‘P}smelgfgn{lili@&?ﬂ;tlcﬁﬁ@' agﬁ& sﬁ@QhE‘iﬁE (L. P%sl,{hfrtl@ %1@' SRikamic

rISGS I nK

icati on.,of .the .an n
aﬁflﬁﬁ: hagged ROl Sige F‘ét @? Sff Eﬁawp PRI e%%@mm serine,
polhrygamins, tyeogdne, (ysleites hyyipespthag), yaa@ipoldrosige rchpiyib e(ﬂ% ., alanine,

gIVXlExj%l lgu The Q?%L?g(gealpg%{?% glgény Zfl?afg% B%gﬂnli ngg?éta B&led side
4 cBAi0s aeng% th4e071911e, va@iepsolpuging) Warommtyétdealh@méﬁg tyrosine,
a$ReGfialatiRe t'ryﬁ%@ﬁﬁa‘noﬁlsﬁﬁﬁl\é dﬁils' s Yradiedd Brofgskiiial AT acid

transgeni uman ani nmal transgeni ¢ nmouse
WHiFS eé&ﬁﬁ’é‘%ntaﬁél Thohbie Lankbodiiand parlemhymRlasedavitt another

aaaeficlhdid rdstlut R thesnmhk cide chiigf@hdpl y, the isolated B
cells are obtained

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)10029-10033.
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froma transgeni c non-human animal, e.g., a transgenic
nmouse, which has been immunized with a purified or

we@niosorsed preparation of | L-13Ral anti gen and/PCT/ERI00&000005

expressing IL-13Ral . Preferably, the transgenic
non- human animal, e.g. a transgenic nouse, has a
genone conprising a hunman heé@y chain transgene and a
human Ilght chai n transgene encoding all or a portion

of an ant] bod of thelnv tion. T i solated B-cells

ohgtindd VAt B s L SRish AnBbody gre grepared by

hyhfdddonmg)appfophiamdmﬁﬂde IcharﬂgBRﬁito ald adribadide SDNA or by peptide
g sNGhofy o CQ{I ensse&tn t | o l ngeg rﬁ}z] i °3 v%ry limited

S cap:
arﬂngbo@lg ess é@mbfdii d@VEoFom@caumplen&lﬁonodlﬁmtmme do not alter the

eﬁ'mqhﬁﬁi?&nedt Q@tﬂ%(ﬁr Hﬁg{@erisﬁg Wegs a? tﬁ’e qg@' 1s@t9f>9'aﬂ8dep1tope

L t ransgeni ¢ non- hunj an anj nal

t ‘é’%’@e ¢ mBudEPEeRA Hiy Helenbribe crsmblgamfgpwdwem protein
heabijitychrahdilitatedis genAfcatiod. @ human |ight chain

transgene encoding all or a portion of an anti body of

the invention, fused to an immortalized cell. In a
pany icpitine r@[dmdimmmmlvddhe haiatedigagitice poipeh torHornadtiomodf the

' §nt§ 1L mqeaq]’]ﬁo%p&@c? nﬂ Y)' ngs%élgt%@ %}Eer%ﬁfw tﬁtserq% a%o improve

hunan eavy C transgene an ag
t HeenSgyislative ndaddlitig o theomadecylsr taindn pedventn abetrio gyosglinking.

t t;@nveaye@;mcys@ane Bbgacky ﬁtfa§ ge gg&eecrwmhﬁ ggﬁlsgcgrt r&\%nts%bmty
| Emf%wi?f Yamﬁragw a&ﬁé% lsea|ar1§ %"{%'pfc %ﬂﬁ@l @smﬁaﬁragmenw

Preferably, the transgenlc non- human aninmal, e.g. the

tn b | ad .

| ég ypeg)p P?%rlﬂl?r%dnacrlr% H%ICI: s %ﬁue t18 (g)a g &Jg (%Egnfé %Fosylatmn
Thettérn redrtherenileddyn Bly a&mmg)@dmsnta@i@mgl o1y ¢romphecarbohydrate
| el Rt tﬁ@ aRiRRy ot Y add%%q‘@ﬂe%ﬂﬂo?e Q{@Qﬁ&%}i §tes that

non- human ani na a trans | C nmouse avi
gBISAYPE PESSFRIAR gher?gmg %o %W%réaw elipatihodiesis guedy 3hbnlsﬁd N-
hl;iﬂl&jal ﬂefe@shto mhaﬂtﬂacﬁrﬁaﬁ&ﬂQH@ca&B&@ﬂirﬁ@ r@dlktyQB tRe §0¢ thah of an
an _an g %ﬁgl ventlon wth, uri.fied, or
Par

o et i o By TiRat iR b F S
eXpthessiingg Wherd 3Rab anyBarpilol scid eexgeptspioinecal® thel kekpgnition

ozeq}lb@ceé@c% oy G mgqa t 8k pggcr%%bggpﬁgst 0\{\@‘[{7 I FvEs ;{ g{ﬁgine

|nnnr ybr secre
hﬂ%rﬁhﬁbhol}hl%athe ATESBERIi S seithgai ofs th em-tnlgmn e, sqqfjerces in a

PpelypEfird ealadi ﬁfﬂéﬁtialg 1a6BA QL. ARlitiGNbf BO&s@ation sites to

d ect d ,agai nst enerafed usin
ﬁ’r?fil‘ qfnCB%VeBéFPFIWﬁ‘QMB%lP?gd 2%/ wEnE dhe AP RergRg sequence
Sytmhah’w inthemins an ot meorroi sl dysé-ercribbe sepdptida sgmendes (for

Em“d%ﬁﬁB§ﬁﬁK%%tgﬁre'” as_"Huth" mce, contain a

human gene mniloci that encodes
unr earranged human i nmunogl obul i n genes whi ch i ncl ude

t N@lcltéféaéﬁ/d (Tgilétg%s Q’})tc@(ﬁgarlﬁghh(g QEldcﬁglilé?xg% g@ﬂﬁh@“& ah€9L. 9BRa1
W |

t@%qd«y ffi?éreé*n%@éfﬁ 021%13 n%clﬁmw rothe ari-grhses grethods

Nm,chﬁite Bht areNadtulimitdh 8o, 581949n 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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856-859). Accordingly, the mce exhibit reduced
expression of nouse IgMor K, and in response to

WO povani2ed i on, the introduced human heavy and PECTRP2006/000005

chai n transgenes undergo class switching and somatic
nmutation to generate high affinityhuman |1gG nonocl ona
anti bodi es (Lonberg, N, et-af:, Nature 368 (1994)
856-859; reviewed in Lonberg, N., Handbook of

Experi mental Phar colo 113 19 9- Lonber g
NAp %bﬁa PBE 2 Solent | wogts ath:@e\(}nvq o fmicall o1 gepgymitically
oh@ésdb ({173 anlﬁbod I'Idleia}ﬁb&rdgres Mre ad%ﬁﬂtagé\bus&ﬂ&ﬁt they

S e i Bl 2 By B MU B,
Rezhilities 20r N1392)- lﬁlksd’ -gbzésdatl(@he Eepdqd,mgbnatﬂlc coupling mode

5 b O R oo

332@%12 e@%ﬂl}' m g(OHPSeiﬂCblas thopgefiyeteiner(dy freg hydroxyl groups
(3993 thdsé-ok 3§rmeq}§9on1ﬁe, o1 %Sfdﬁ)‘x?/proﬁNB@e)Jaroﬂr%tlé 188%ks such as

8 830; Tua Ll on, N. 5
éﬁ e o> BheylAiupy, tywsmeetorarrvpt fiyr 81 éé zkel ;{g group of
8ghrt8bie. Thsbeteghody.are Hesatbabin WO Bxf0es30ymntlah Aplin, ].D., and

Wﬂ?ﬁfﬁu@ 3 8 b SR ofRERse N Tand

Huszar D., Intern. Rev. Immnol. 25 (1995) 65-93;

a 1 mbeties Plese e 4 may be
'("?813%))@85395 Sfrtq Hﬂq’lﬁ@l‘%’ﬁ@ N‘tl sAriﬂ Nc ffadle MWiibo4 may b

BReeadished Cilam %@39691" smsvn@a;faﬂsf hgh%male 'r\fllaEglyaqsylarlpn ofan be
V\/atdblimﬂfsﬁedwey eRyodin}C eHepStiioddl thtrllﬂﬁﬁﬂfrﬁéIEzﬁleblﬁlfdrh@ la€id, or an

S f S
c e lconpound! THE reateti 5505 1B gRuRe o £0gi orll sugars
5e8®pt 06 11n1.§1p8 ]§4lg81€N asﬁtﬁgh.l,c@@miné 05 %awﬂgalﬁqt@mlné’w “while
VD98 2408k U0 941 2250 VB S 14T,y 10.9242260%;5,ANCH.T,

enerate f nonoc

anbd Bahh &P iérth ke Biophikk %lééﬂc%?n%énql RrBAse def-» et al.
WAIRL. Biubleh i1€8l (pgswmsl-qbne%ﬂm@a& alEde@e of cdrboﬂ-ﬁi'?ﬁle moieties

ant nd/ or, ce essi ccor

P Re B Ags bR e Bt oPFRE P 5y b oarg. SREodases
etas describédabyuThot3k@a( NQQA«*)ncBEEGﬂ,SBﬂ?,, E‘Ieﬂh\ﬂan}ZinoDl% (198%) 350-
aksg Nat. Biotechnol. 14 (1996) 845-851 and WO
9§?24884 Preferably, the mce will be 6-16 weeks of
age upon the first i-mmuni zation. For exanple, a

PWrothed jttgﬁé FNIveleRd iy eRatish | RS afitodh| @nkprist3Aking the

antlg f ng urlflep from] L-13Ral ex reSSIP%
c aPTIRAYCLpE of h¥rety BF RORRIRIIECEINS PRITRAEES fige @O1VEthylene glycol,
| @bry@p@fyiletne@;&bl Yor Iidhyd)dyﬁkﬁmeasi irt thet mhniad ez &rttoits US Patent

ﬁ\;o'%gz; 840%?5%,{1:%’6@’ 4381 Gh zﬁ@ 9%%%%1‘5% o‘%@&kbﬁ%i?ﬂ)

|nnun|zed with cells expressing IL-13Ral , e.g., a

t lfﬂ?@t a‘ﬁ%mer la%?@@b tHeQHWn%BH:E‘?O\hm%?at&?ﬁQ@M&n a trans%emc non-

Cunul ati ve experience wt various antigens h
 REma RN £ rLEARSEEH BOMPe AVhids paviess b pugga pti-1L- 13Ral

i rzlhhb@dllasyadcﬂiﬁhﬂyi #elhe iifen@PRT Ple@RaRY, thie (solafed) B\Mellshare obtained
co ete Freund' s adj ugant f ol | owed

Eré)lngen ! nge% apn J}utrréa'nngﬁlm? |eyg1 ransgenic mouse, Whléﬁm has been
i oz eis a( fwifiedxanpirgshed préparaionodlL-dFRd) amigeh and/or

ar&ﬁsg%rlésrs]in% NG O, 8t 9re§£r§1f5|19,d e ﬂ'gjléé\él‘?lgtnon B&man animal, e.g. 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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i mmune response can be nonitored over the course of
the i nmuni zati on protocol with plasnma sanpl es being

wo@bitaloresed by retroorbital bl eeds. The pl asna cBCI/BR2006/000005

screened by ELISA, and mice with sufficient titers of
anti-1|L-13Ral hunaninnunoglﬂgulln can be used for
imortalization of corresponding B cells. Mce can be
boosted intravenously with antigen 3 to 4 days before
?1?\%5 101&)%?%%?381&&%1 cglk a?é ft%%xenﬁ&l ﬁzeﬁnt%hlgr)()(’iag n&q{?& (e g.a
rhebﬁdmma)oeofpémfrmmrr@dtl -I5elpRedl amlb@dlwi | Ac@édmglrym nﬁhz earesent

uﬁ)xrelnﬁéﬁ h1RNb YRR a?{brﬁ%ﬁﬁpéa?abl% 4 @du&5§fﬂu\f§ar1t fhonoclonal

mce o ral,ns, can
e s afCorviRg 1Pk RO MR, 1SR IS 3t Pidoa ndGes
tah@ IcEll @Bﬁﬁﬁ:ﬁrﬁ‘)@kﬁ d tr@ﬂibtgelﬁb aﬂoﬁ Hieagp adingdnes, éaﬁnsgemc mouse

escrib
Yg 08O O R LB SRAEER A3 sy leht
chainrtrasges chasditgsltor bedrtion daangitibody of the@nvention, fused to

/. Co5 human kappa |ight chain transgene
%%I&égég%?% Iﬁ|n Fishwild, DM, et al., Nat.

Bi ot echnol . 14 (1996) 845-851), and a HCo7 human heavy

CIHael 3a1ttfcﬁﬁ§ %%%d(rﬁ&td%[ﬂaﬁ nicMndShibahas Mnitel is a transgemc
ave, a JKD.di sruption

The
tnﬁ‘éli‘SF héw&g JeBoZe ICP’@E’PS‘BE éqﬂm%%lbi?é{)( chrin égane%&e and ahuman
dgshe fhah@dahﬂ’geﬂ‘lardtoddl.g allefk a@lort,lorEbBﬁ ahtibb2y of@@3)vention. The
a-.C\VD di sru h e
S[F]aglis%en eﬁlgg h(uén 0 aina belgrb u% Z]red 1%’% g%l‘l'ﬁecpgfj‘ve}ﬂnched
q:régmm of B-KiBsd dntigem akté/ppaell& agnmessmaﬂlprlﬁ%h?gefﬁ@blm the

(t?ﬁlsge‘:ﬁﬁ 1)1}9 ‘EQTaﬂlag%r%Q%%dthe QrMsgerFf&g nﬁ)lulsielééfl\'@ipable of producing

Heg ysobpss of ltl%naws@@ﬁéc? aﬂ@é@?%@ LilaRglanpl e 2 of WO
01/14424) The nouse Iynphocytes can be i sol ated and

d with d
ottt e prot D ca PSS Befing i RS AR £ i Bt Moed by
riesuiiizing dyrbnigeoirasnalienin eninsas egnedraﬁlggentqqmouse, having a

RISt {8 gaQtH T SRS dHath #dh é%ﬁg'a%ﬁ a HQan light chain
SRR e thrine oS i

suspensi ons 0  eni c .and
ﬁ@@@g@@@v@ng ?ﬂwﬁhé@?’tté@ gt erantihadnpLIRE (HHeBEoBaLY §pwrfied

&ﬁ?ch%ﬂ | | Bpdrit@or BirPENn 3RE1 SRigd @aﬁ@’ﬁﬁ?@lﬂﬁ&iﬁ@sﬁi@d&eﬁl{al
oL, Com N ) T OB o S
mm;zeflomatcelﬂs ml fatm, imhodrkab\igdridgrmabeld tHanseonse kgman monoclonal

] RS tive nmedium Individual wells are
t%l%%?%%%%%ggﬂbéé "SA for human anti-1L-13R al
nonocl onal 1gM and 1gG anti bodi es. Once extensive

hy b i HoeR g feﬁwohnﬁéﬁ Uh§mafBHbMBldr] aﬁﬁbacﬁ@,ddlré@é@hgaynst IL-
after 10-14 days The ant i body. secretln%

rid
a]’%mrl &pnhe g%per%tgql BERGHBgEA: mlﬁ?ﬁfqyfngslﬁ 9 o Ltrp%lmmune
SeteUnger 184 thrRnhousklsyst&RaThéeve mﬁﬁhglﬁai mixa}f tefathdes herein as

|
Tﬁ—z Igf?%bfﬂéé %@ﬁ%}{g 2 %Lfrggr% Il]rtnﬁnunl?lgfur i giege r}gltn(ﬂoautthap Qhcodes
progacengad hitbpdymmutogkbubn geres whechmedindertlfedieavy (pand y) and

C@Qfg%‘t‘ft&rairg ‘i‘&in@ﬁnt region genes), together with targeted mutations that
inactivate the endogenous p and « 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
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Because CDR sequences are responsible for
anti body-antigen interactions, it is possible to

WE@2@6eS64 econbi nant anti bodi es accordi ng to tPEI/EP2006/000005

i nvention by constructing expression vectors that

i ncl ude the CDR sequences according to the invention

onto framework sequences frod?a different human

anti body (see, e.g., Riechmann, L., et al., Nature 332
(1998) 323-327; Jone ture 321 (198

529mgp EG woeéaeéﬁntlbodle%@%f)erg: Bp 6tal. Rigtyre 3p8 2599 é%fé 859;
LJre‘Sle@.zed&(ﬁLbﬂ&&%)NQ%ﬁdbm erﬁugl:marpmwm l6gy 113 (1994) 49-
sequ tain ubli c

© RO ToRB gt S B FR AT h v S Rifody o LE4TERLER 0 and
THeasdangeF mamdeLsrdxq:ugnNesAmml N. dAdafleiScif 764n (®Q5)r 836-546). The

agfr%[? @%P JEDMRB I éesﬂﬂ%ﬁ‘fﬁ ?aﬂ&ei %Lﬂ Ixﬂi%ielé .ggihéjﬂ%earch

ete assenb
b0 ALY 6?&%6@959%% Ingt 8. é@ﬂernaﬁﬂﬁnﬂﬂmm@mﬂlom M 99BL647-656;
g?ﬁ&il@ﬁfwe&%sPWc' Natdl ,59d Hcf T8A ob [ P33} B@Z(ﬁ%eGESVSTQ@ etal.,

NN daseh vk SSaaTh e oo IS B Bhee) s21-93

I Mv&itioh,aQN., podf Bﬁmhhyldasmplr%s)e@la -2900; Ienbedc Nd et slg Qiueunde 368
e ' td to |-

Q%‘bgg}o%‘?ﬁyéitrf POMBEE A B AR B PHopma SIS 1990
13R4D1;, Taglolr ot @dl.f Inbrintrhenddr @99€)019r ¥X1i henbetg, &Y., @ Huszar,
ap 'IHQQH I@i‘zal’r}im‘ﬁ%l '25‘299?33'6’5'9‘39%{%9%{ ©haun J flf Ann N.

b [ "gh
ot %61 T (19981 52665 BEREIID BE ) . Ry Blotgiimgl 15 (1996)
08451851, thecarean oF AL 6f RHicheay Herdbdidcbthated Y Reference in their
varla ons r I n
VSR S.! SRS AT CONhL Ned M), SeBRces Bl s s g5
UB7BYASN; abedd7,3pT| \berthd iy batd, 80,3 18n d5,8 4209 r 5,543,807; 5,770,429;
Ly %&408%@ We) b2/ B5EXRYESE/PIh7Y RRS ‘b’z(fz%%ta'hﬁ%é 9oF/b%o18.

heavy an ght “chai n”’expressi oh construct’s ca
combi ned |nto a single vector, co-transfected,

Sebi Rhéritel BN RAMEA %%no@fon§ﬁﬁﬁfb@ﬂﬁ|s Yo fIr-asxedie ‘HLMaB ﬁ‘ﬁ& can be
host™ cel L.s whi ch t hen. ed to for host
c st Gl ABOEn SHaTisess AEEBRUOAgThAL- g ntges andlor
| nslBrexpoassipg Ovil dikesl @ aeediadcd with tthe ggreod unéthody adfdescribed by
' iSHE@%g”Wt el ‘éﬂaﬂlaﬁﬂ'é %%dh@ﬁf %%918'39 ‘E?sh%vgg W”Eﬂ A} Nat.
oAb, ROSAPO A1 CorbHIG GG By clemblmepRise il be 6-16
SERDL NG elu c;’n the ﬁrzt %m%mzmlofi‘nF&né)ﬂ ﬁ d b@ﬁﬁecp&abﬂnched
o PTeFOTatPRD |ﬁ9\gPé>ﬁﬁ flonRek ths t%gendsr%p SpPrtel e Lis LRt gipressing
ara&llsb)eﬁyb@m@ sl imguhize tReHUNEB THhice ﬁ]tfa@érllZdﬂEalE’eIrethteleOéht that
Igg'}lnlzaggns using atpru(%iﬁe oer]c glrrlacg d p? ara tlonmP’ﬂoi ?{%cha%ltlgen 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 antigens has shown that the HuMab transgenic mice respond best when
initially immunized intraperitoneally (i.p.) with antigen in complete Freund's
adjuvant, followed by every other week alternatingly i.p. or s.c. immunizations (for
example, up to a total of 6) with antigen in incomplete Freund'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)} FLISA, and mice with sufficient titers of anti-IL-13Ral human
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determ ning the binding between IL-13Ral of a sanple
and the anti body according to the invention. In

wa@pwblEseaspect, the present invention provi deBCHEP2006/000005

conposi tion, e.g. a pharmaceutical conposition,
conprising one or a conbination of human nonocl ona
anti bodi es, or the antigen-be#hding portion thereof, of
the present invention, fornul ated together with a

phar mac |caII accep ahl e carrier used .

PR RASSONIE 541 e SEChior ABe B of SO R el Mice

al:zin B@bd@tﬁd&ntrdV@l@&ﬁlﬁ wath deigen3 te Qaiaym’@éfore sacrifice and removal
bg%g er b }yg;}p h &aea elﬁ%s xln%cncgf 1.3 24 3'[‘@381&2@{ eacﬁll antlgen may

phyfsi (] d»gl prafdryed.obpatal bhise tﬁﬂelﬁaanlabtuyuzeﬂ hfier @achr jagtigéns For

par tgﬁ?er at{ogarl of Ald Vt@\@%‘cﬂ Hé %07%{@%@1’?93?&%15 can

splna or epi errra admni'stration (e.g
bhe FAPEBIZSN or i nfusion). A "pharmaceutically
acceptable salt” refers to a salt that retains the

nOhe (g st G TPt o oSSR cBgg Gapp)
egenes Bes glescriBedlin @heral],, et.al. Ptﬂtﬂ[ﬁ@ Bcl2 6B961877)830), a CMD
1= : I ' d t

L 3,6 LB B AN g1 o

bdée Aldi42tdna delaes humandkappdi lughé rchotl tronsgent Uae desroibed in
d@fsh%ﬁg bemeE"aPt RXd. ‘Blét@é]{n%@nlélc 1@96)d§45 §3{§ ha@ba HCo7 human

dr oc Iorlc sal'ts tlon sent
| FERCPER tRssans (25 &Wﬂ%a‘g‘? éé PBVnéN\?a? 7@ &9& net hods
known in the art. As will be appreciated by the

Sdhe ',tf‘é’? i e R e Bit R RS feehus it chaig Cappa)
rgsndst(@s dPecrivdeiini €har Ja doripdiMBOOT. 12nel99AY 8a1 i880), by CMD
C@tshgia‘lc{bnr ﬁxuth%ﬁ o pi %&fyaérﬂaﬁpg d-leg (Mespt%erﬂeﬁeﬁﬁﬂ{ﬁ{e 1 of

t ni ster

e Cco
Pov dd4grona ngC%thémaw k%wa # eiin t@nﬁg@aet (py esgibed in
F@fsheznaﬂplm,, et b, NﬁﬂBﬁiﬂét%nHB)Mt(@%) B4Risst £ragd st (812 human

 hebEhele e SRRt DB Pt o §T AT ol o

di luents include saline and aqueous buffer solutions.

Phat %ﬁgq u}?{tdé: e@‘éeﬁ?ﬂé ﬁBﬂa?edCa%rdrﬂl?erdswﬂtﬁ]gl gﬁa@ 'rﬁa cell line

aqgueous S or |sperS|ons and sterile
f §ping H?sEQa)bta eadpon atradarl prapelate gangttesdridpaas. The resuilting

| RiySGdARhLars ﬂ{eﬁtstl‘é@ﬁed%r fHeSR6A SRR of Ih@zenSPe@fic Smdbdies. For

nmedi a .and s for a eutic actlv
sam%tﬁcgggalg S Serpnsi s o PEnC and, Lvné?h Reddsderived Iymphocytes
" fishe irhatuaized diicaiasd fidéd andnasidth’' tdmumlsdrexfe&d 2/0 nonsecreting

p St § ?Al%ﬁ%nc%ﬁ ﬁ%@cﬂ%ﬁﬂ ri?@if)a{}ﬁgw}a szEféca?ells are plated at

mnis an entera

admm@nﬁtab’ |20‘en10 us dlat bgttdyy niipjosiceri pdate, fahewvédey A fwo weeks

Wit hdbition iflefeBliteedibif F avenous, intramuscul ar,
intraarterial, iIntrathecal, int racapsul ar,

intraorbital, intracardi ac, i|Intradernal,
| M digjden] #aRea theh rsafresﬁdd&gthA Fo1LIRGHARRGOUS-13Ra1 monoclonal

S‘i@ﬁ“ ad Tg(_? ahtibodies. 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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intraarticular, subcapsul ar, subarachnoi d,
intraspinal, epidural and intrasternal injection and

WO pfoas7254  These conpositions may al so cont ai NPCT/EP2006/000005

adj uvants such as preservatives, wetting agents,

enul si fying agents and di spersing agents. Prevention
of presence of mcroorgani sndl may be ensured both by
sterilization procedures, supra, and by the inclusion

of ri ous nt| acterial and antifunga en for
s arﬁat tur%‘i FoFiHBP RReuce ﬁﬁ@g Y, ms%ﬁ‘b‘? culyes gredium
aﬁﬂchmedkh&gmnlt may al so be deS|rabIe to include
i sotoni ¢ agents, such as sugars, sodium chloride, and
the like into the conpositions. In addition, prolonged
aBeanpt COR séquehees i ang eetpabiibleploaramtibedit-hotigenf mtarnatiops, it is
dgesg{b(l) QBt 9§§t r&x t"oﬂ‘ﬁm't ”@lt%%ﬂf%@ Qgcoﬁﬂl?%tt% \ﬁi?é ClH\aentlon by
absor tiron such um num nobnost®arate an
germstiuptingRepaesgioasEciors thaé inchtecthe CIY seaHien s acresding to the

SlveRi&f onloBaB WBRURESerREs frbM P UEReH! Hlﬁl\{ﬁﬂﬁﬁtﬂibd (see, e.g.,

e i ket 7L SN'a%sﬁaiﬁ GRS RS, [0 08 o

| (MOS8} 5A2A525atmd Quem) lCateedl IPad© NaldaA emic Sed. UCRAI §6 (1989)10029-

age n { t
SR 8, HgRa AR O B0 3L TSR D Y
t Hat dedideegermijne djuennemftlhocbh gerpfsaqmemﬂ‘ hesel germline sequences
COAP A | P8R Rhtukd %nf?lB @é}kbsoﬂeéiﬁye Pd?e V@ﬂl‘ S&f §1‘21ude

as to optaln an anDunt ctive | re

i éorepkegt Fssemblgd a%rhqbéwnteh éNqH%hsf‘fFécaﬂP‘ﬁg%éXg@ {Jjjgining gurmg B

r eap@laﬁﬁatﬁ@f Gerplint igend @Qué}ﬂ:hf @il als€ am@ﬂdm Q]ile se’qﬁélnces of a
W

tratiagn
oBiep e BiRan e st Shiget s SR Bl Rt gy varabte
vargiety of pharnmacokinetic factors including the
activity of the particular conpositions of the present
i nvention enployed, or the ester, salt or am de
t RBe eentiomBrefeshlE ComPEsTRAUSkcacid g epsqings polypeptide
aBmdigStor Tt 1 3R], Ivh@reby’ﬂkeﬁd Qﬁlyﬁéﬁftf&tlhﬂl&tgfchet hi@ding of IL-13to IL-
pﬁgéICU|%ﬁ%£§mg ﬁ bei n enpl the duration of
t heR¢ ale O PHEP U %Sugéﬁpounds and/or materials
used |n conblnatlon with the partlcular conp03|t|ons

healt 3&Q§|or |05FM@15 gg?ﬁ%%e patlent eiﬁgkl’&

treatéd70%%d li ke factors wel | knomn in the nedica

apys. ad Qﬁtﬂ?&ﬁﬂ%ﬁt EReR c&ﬁ%ﬁﬁmf?@héﬁ%ﬁhﬁ@]@ﬂg of $R(h A N H:e4, 6,

extent that the conposition is deliverable by syringe.
In ad8°fl®n to water, the carrier can be an isotonic
buffered sal i ne solution et hanol , ponoI (for

yerteﬁ g‘él%teegr]? pa%%pﬁ%}%nﬁla%f 'Rll'l b’le gtons %tre chbmed with
msequ@nees thmoemter, er@letlolﬁllmtxatmly, carstdné negiont &i mettanslated,

L%Bla/@&ﬁfg% 1%n, ba}ﬁdust‘f"arfgg Oftﬁﬁlt It?lg?ﬁgﬁ&'l ag, li%ﬁht Q:B(gress}?é/n vector

requlre part e size in the c
dﬁglb%wfsf)ﬂ %lh@\'bfm@ Hght shaig gxpressiomenstrppts g e eyapiged into a

i tslnlgﬁz el ebakdRfdcrd] fehlhtgahSot@) bf spARMES xraﬁgﬂécted into host
g_{rpwhlch 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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sugars, polyal cohols such as mannitol or sorbitol, and
sodiumchloride in the conposition. Long-term

wab®enmsson of the injectable conpositions canP@EEP2006/000005

brought about by including in the conposition an agent
whi ch del ays absorption, for exanple, alum num
nonost earate or gel atin. Thez$oIIOMAng exanpl es,
ref erences, sequence listing and figures are provided

to aid the understandi ng of the present inventi
t#ue @@@BEO& SAMY elrrin GOmBEISIpg EaYY (CHAIR Paqufé% 3BN<5 11,3, 5,

clai nBor$;t i s understood that nDdlflcations can be

de in t .0 ures set. f

o imhSaPIgRCIE eSSl OFh HAOM, SRR Thoco. 0.6,
Seque&oeHLlstlng SEQ I D NO 1 heavy chain variable
domai n of HuMab LC5002-002 SEQ ID NG 2 light chain
vari abl e domain of HuMab LC5002- 002 SEQ I D NO 3 heavy
chhg inventiomafyirder eprmprises thewseeds an @stbodyougeiag jophrdention

| fo gﬂlﬁ CJ@éc‘ﬂioH agd ab 'lﬁl(ﬂg ;fﬁ"'vﬁr@f My 1GoR0 Enégrgﬁxgﬁgédgp assay
eavy_ chain varia mal
RS e g Retussn Iiaﬁ?% Orélad%ma eﬁmgft dy according
L5020 RA60HEQ | D NO 7 heavy chain vari abl e domai n of
HuMab LC5002-007 SEQ ID NO 8 Iight chain variable

domai n of HuMab LC5002-007 SEQ I D NO 9 heavy chain
vhr i avitleerdesmecth dfe lutdabt IGBOORN0PBOGES [aD cN@pogifon, eg. a

:\%E:Mna‘éaﬁ cQ]h Qltlgn,d%ﬂ'i 1sfHc HuMag, Lac%%lgé]tﬁ)ns%@ hihan

al n const glon SEQ
hewrpclondi ?‘Pt@é’ﬁ@‘ﬁaﬁ]ﬁ th%@nagﬁnd@sl mgpwr@ﬁno@efq@é <P:‘i ém pigsent

Firg¥higon) fShansedidpdinegwath agyhatmhdenfigRyatceptibldadies to
i mobi li zed reconbi nant human | L- 13Ra| pol ypepti de.

I ncl uded are polyclonal rabbit-anti-human |IL-13Ra
anAs ubaldyerdik;1 pha(R&BuE ydlly @aneptadbecicaant:’ indikdeasnpand all solvents,

PR SR et PR, AR BT R,
by S@mticml |d h}legaageam |aﬁédfh=?s likejthr are3 phrélagicly compatlble

bbagkase, q{e J;Amaﬁ 1sb!;1ﬁﬁbfé9fotr OnhRne8s,| Bt BXRERSS |sﬂlgcu|ta{neous,
13Ra|$ ? antl-l 1 Ral . ﬁgtlbad
aPP68IA? v*é’l H’E ‘FH-} e,m%i‘ o SPE?FLQM dpjestireor in usm)

pol ycl onal anti-IL- 13Ral antlbody (AF1523 R&D

4 g ORI Sl 8,

bbmﬂcpgn@l petopierof itesantotly and idoerah¢tyimpattang dindevwegtto¥isological

th‘fe‘c%s?’B@g e.g. Berge, SM.,, et al., J. Pharm. Sci. 66 (1977) 1-19). Such salts are
included in the invention. Examples 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, or coadminister the compound with,
a material to prevent its inactivation. For example, the compound may be

administered to a subject in an appropriate carrier, for example, liposomes, or a
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and hlL-4Ra. Figure 5 shows the capacity of
anti-lL-13Ral antibodies to bind to i mobilized

wo ewontsnant murine | L-13Ral pol ypepti de. | ncl CiEEPRDE000005

pol ycl onal goat-anti- human IL-13Ral anti body AF152
(R&D Systens) and anti-KLH as a negative contro

HuMab. Exanpl es Exanple 1 Gedgration of hybridomas The
human nonocl onal anti bodi es according to the invention

cal be roduced I munj Zi atr eni.c n human

a rmgcenticg Yaﬁgcgléﬁ#lé His8ls AR Gonc R ateOnS buffer
cgﬂ@mmﬁlng a human heavy chain transgene and a human
I'ight chain transgene encoding all or a portion of an
anti body of the invention, with cells expressing human

| PhargRatutically cadckistalfle. garrspﬂ eincludB sfetiles )aqukoushesolutions  or
a dean [d¢s
Hfs?@gloﬂg %nahs%} lg%d%\t)r?s fANhef W&H]{%ﬁgt SeCIr?[I ?:ﬂ% i6€!dfSsterile

t
rn1|nn0r al | doma_ce 1urran
nﬁm&b&m APlgiRns Lok exsipai nbe [use 19fRapch mggpand agents for

NPRAGI0AR|caPidtROslitRGndési€kAReh ROBE BEt human | L- 13Ral
can be generated using transgenic mce carrying parts
of the human i nmune systemrather than the nouse
SSFB& @Masé’dﬂﬁ&@eﬂtéﬁh sdyairigrationt and €ddminddered faemedrall@sas used
" HMRD" T GE o GONT Rlen o8, U, Mt &gl t‘ﬁ?ﬁ” e fteB8"Gnd topical
Phat’e

n1n| ocus ncoaes unrearrange
adringtasion) uwa@%hEmJMuoehandnmlcwgé* m@onbhmyta(lm dpigavgnous,

1rﬁfh%d§€llﬂ§p Pdrahitil, shisimechic QHtsr&c% Eulzhe dh@RoBame Sﬂbracardlac,
t oget her Wi'th targete mut at | o t | nact i vat e

eHBG&HBs n’é‘ﬁ‘&PRrétﬁBQaq’c haf#rsfraehieas Lo ﬁ‘ﬁécru@anﬁf’“s’ et S‘él?cuucular’
Nﬂitthraﬁic&ﬁﬁ cR2A9uleS BuBLAIhn okt Cotdpigdly epidneal rdrgle intrasternal
exhi ? qped expression of nouse IgMor K, and in
rggﬁ”ﬁgén 8 Hflini zati on, the introduced human heavy

and |ight chain transgenes undergo class sw tching and

S QB &nﬁﬁif(gsﬁwn‘g g? ags%n&flﬁélﬁ I)Lgﬁnﬁsf gdc‘ﬂ' by B%Eﬁﬁl\’eg%ettmg

nonocl o ant1 bodi es. generate f ul
MBERSES oFNIsikyiRg baegemésaltdo ipeing EgemﬁaPreve%mva@f rrggence of
c @rﬁcﬂ%@rgaﬁﬁﬁﬁ|rﬁ@%%rﬁsﬁre@.%bﬂ§bﬁét@1ﬁl@zﬁﬁbﬂ grduddimas, |shp1&38ﬂ1 by the

0O SR SRRl e R AL B,
FickloveHuthnoll). fMenolesorhic. a,c1d\la11d 131 ldkeet hmayl alsolle (@e]sg@ﬂy to include

8 ‘115?%0811561 e%ﬂg %(Ph%?l 1%%8 g‘o%gﬁn%fd’rﬂﬁl d thP ﬁkmn"&? {1 JO&'IIIJ%@IUOHS

first 1 nmuni zati on,
ei@ﬁéd@om Bml@rrgarl abparnspe of s deqtable phanmaceitical fOém may be

BROLYHE §bdul By MR uBloB & f b fdnft@RBich HeIRE abdoYptiolhich BFMAGinum
resgonse can be. nonitored over the course of the

aptodgebtiBcol with pl asma sanpl es bei ng
obt ai ned byretroorbital bleeds. The plasma can be

ser by ELI | Gl

R e
bem[nggdn,f cwhlch may be used in a suitable hydrated form, and/or the
pharmaceutical 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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immortalization of corresponding B cells. Mce can be
boosted i ntravenously with antigen 3 to 4 days before

w@ameifisee and renoval of the spleen and | ynphP@DEREN6/000005

For exanple, HuMab m ce of the HCo7 or HCo 12 strain
can be i muni zed. The HCo7 m ce have a JKD di sruption
in their endogenous |ight ch#dn (kappa) genes (as
described in Chen et al. (1993) EMBO J. 12: 821-830),

a di sruption ip theiyr endo no eavy chain nes

(%%@%ﬁ%g The, eﬁaﬁ% dosize 1oy ) 196pR , URPK (% Jatiety of

h ﬂlakﬁﬂﬁéhd fh@bis igtladin ltllieaznﬁlgﬁ}’ﬂ ef t(ha@adﬁﬁtalf icb@@ositions of the
no

EVEATICN RN L TN T T

(ahndmmmb,eﬂheltnnwsf B itGstHEON, th'EheteHEfodmrempn eftby ealaucular

h

geneﬁéﬂiﬂ e%??nélﬁz%l e EARRTRY ol bR oBRE R SRR

(1 81) H@EEIBBBGF i cappingiien wigh |tbﬁ ppmticplel F?mew@@em{y@loyed
01/ 1 eCE@d Rye E‘e&nﬁﬁforﬁ ﬁérhlbﬁéialﬂhnar@(ﬁﬂm enelid@fl hMBry of the

ansgene

( Btiegh e H@@teﬁ? é@g%cmis kAw iin (e me digg]
Bi otechnol . 14 (1996) 845- 851 and a HCoI 2 human heavy
S?ﬁégﬂéﬁ?ﬂ? %ﬁ rr‘r?us& %% sgel%sfg Eui;](? %%%dego E%a%né%éﬁ tgatI Ihtevn%mé)oamon 18
f delivdraie by syringe sIe adju@loorta Waedrl thiejcaeriey s §e PEGOberie Huffered
Oghlﬁlte @&qﬁf)ﬁi eﬂﬁﬂo‘? %Jlﬁ)l (Rr Q%ﬂﬁﬁl@t ﬁy&i/(ﬁrﬂal%g?ﬁﬁe gi7h&, and liquid

t t
nglg{efé'ﬁs? Iene %xwhﬁmi &bﬂ? épf@e FP@%E%WP%WP reqfor

exanple single cell suspensions of splenlc and | ynph

e T e
1B$ h)amlehimdé(}%rléﬁmed(mmsle aize iplthe eabeanf difmzr@m aad dlyyuse of
er%abc)éan:l'p fn 'rﬁlav\gl «%Ees,b@txst u]gﬁf fe T B frlc fuI%'é iRk i€ n%%ﬂg A mple,

on I n se tive
| Pesavs, cuobialonBel sugh @S temitsd et bitady g seghivgh ghlgride in the

Fé&§ b&fioMUBAB-t&mM hbdokpticdhad thﬁ%ﬂ@&ﬁ&@%mh@dﬂl@ﬁdcah%@brought

ant i Odl es ce e tenS| ve, hybrido ‘%F vvtclgﬂ occ . P

C AROSEBY BRSNS R AP (H TIPSO offh S8 oVich| defays absorbtion, for

s exaepledlagmium mandstedratetor gblaosi tive for human | aG

anti-1L-13Ral nonocl onal anti bodi es, can be subcl oned

at least twice by limting dilution. The st abl e

s Tbe follvedngpempiesnrefuenags senuence/listing ang figrtsaateeprovided to aid

apd Mt stﬁrﬁhﬁ obHe ﬁbﬁehﬂfn@gﬁ% e frQs scope off V\{hlch is set forth in

mhl&eeac erl Hi%ryl o n%tclé 1( e eﬁsgq)%ﬁ%iat;tgg 1Hartteglggf@?rbaen§r9a%gllg the
( Mestrdes seﬁ&ﬁtlﬂﬁﬁhout@%paﬂﬂﬁé)&o&tﬂ&e%phﬁ@f fi2 invegionl nal e

and 1 fermale), strain G198 (Medarex, San Jose, CA,
USA) were i nmmuni zed with 1 x 106 HEK293 cells,

i $dyuamcedigimgssi on vectorfor |L- 13Ral . In
t ot aI e| ght [ mTunl zat| ons were given alternating
i ntraperitoneal ™ (j and _subcut aneous}eégs C. (z%at t he
¢ SEQ ANO:1 Foheavpighdin Wéltlahl?mrﬁﬁlzlalf

106 HEK293: |L-13Ral cell s was m xed with 100 m
¢ %EE) I?)t I%Opi euﬂg(gjhtsch%nJ vléluyla e domain of HuMab LC5002-002

SEQIDNO:3  heavy chain variable domain of HuMab LC5002-003

SEQIDNO:4  light chain variable domain of HuMab LC5002-003
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(CFA; Difco Laboratories, Detroit, USA). For all other
i mmuni zations, 100 mM of cells in PBS was m xed wth

waedent2sssiconpl et e Freund' s adj uvant (1 CFA; Di PCDEP2006/000005

Boosting of mce Wien serumtiters of anti-IL-13Ral
were found to be sufficient, mce were additionally
boosted twice with 1 xI (06 HE?@QS I L-13RCQ cells in
200 m PBS |ntravenously (| v.) 4 and 3 days before

fﬁﬁ@ﬁﬁﬁﬂ&g e% 2?%’1%?{5%?1 %&%ggﬁ‘%‘(%}t gy(%ﬁemgbl lity

of the antlbodl es of the |nvent|on to bind to

r e, ext.r I e of
| EQTBTO B ) ST er S AR ET QBRI ()
rTg/m) and all ovved to adsorb to mcrotiter plates

i=sor [ Go7Af t er
R e Oho. Iy e PRk R L AN LB 0% 0
NaCl ; 0.1% Tween(r) 20) unspemfi c binding sites were
bBEQ“IBCN@MS adghti cRdn 9hriatdOd drhai WE U@t iab nCBOGA-607 (I B =
PBS with 1% crotein C and 0.1% Tween(r) 20) and
i ncubation for 30 mn at roomtenperature (RT). Then,
SB8EQADINOM | uheady thaifabaréabie dondin of Huiathbab@R-{1B00 m
/well; dilutions in IB) were added and i ncubated for 1
hour at RT. The plates were again washed, and bound
hﬁE@ﬂDdﬁ@FIIQodlhéht cheinevagiable doanithgf HinddabatGHA2-A8 h
per oxi dase- conj ugated rabbit anti-human kappa ( DAKO,

rk inal dilution of 1:500 in IB.
Bgﬁgclp&%tgfugo‘éllg InfjopstaRiRgionant i bodi es wer e
detected with peroxi dase- conj ugat ed pol ycl onal donkey
Sant Cruz: |Iut|on11000|nIB)

ASFQrI%OIﬁgu]‘gatY }hea% P PRI BN a subsequent washi ng

step the plates were devel oped with ready-to-use

Lgﬂ%&c&%mgu& oche Di agnostics GrbH) at RT in the
Sor pbance was neasured at 405 nm after

absorbance of the highest concentration reached a
sWdurel ent ODshoMds! baidind i @sti-#0aBREL ddibbafRa| hammmobilized

tested were abl e to i zed.extr ceII
domai ns of huffsh L“aﬁféRnganTﬁgD]%@ FelipsRtide, dpoifiedy are
were in the rpolgdond] @bkit-an@-hulhanokL- ﬂIfiéOtlvantﬂmﬁsr AFR152 (R&D

anti bodi es te%&gjrﬁ H@aﬁlc Hé’sgx &%gﬁ\yeqlopﬁm\g? pti-KLH

did not bind tot |ze extrace onalns
of IL13Ral . Polyclonal goat anti human | L-13Ral

apidiredy, Inctm\%otnﬁfmtnﬁ}%t 11V €3 BRliROlo indhSBiliBQUIA13RA1/IL-
efficiently to_the |mrEX %]:qﬁ iracel .ul ar domai ns
of IL- 13Ral % Rt geceptor py antilke 18Rpu gpbadissn of |- 13
binding to IL- 13Ral/IL-4R aheterodi mer (ELISA)

er pl t 5
m]"ﬁgu%éaa hFCﬂl s r%eﬂ?fﬂg)(:ﬁa?%t&i W%Ei}ﬁﬁ%ton&}lo cekaeXPressmg IL
PBS at 3 ng/ rr11312aa Iphpt @ncgrlﬁr@%qZ)ohy anghdkERolApn@podies. As a

washing the positive control, a commercially available polyclonal anti-IL-
13Ral antibody (AF152, R&D Systems, Minneapolis, MN) was

included.

Figure 4 shows binding of anti-IL-13Ral antibodies to hIL-13Ral and
binding properties to functionally related receptors hIL-13Ra2
and hIL-4Ra.
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plates with WB, serially diluted HuMab and control
anti bodies (100 m /well; dilutions in IB) were added

wanwerasebat ed for 30 mn at RT. The pl at es wePEI/EBENN61000005

washed, and then a m xture of IL- 13 (R& Systens, UK
0.5 mg/m; dilution with IB) and IL-4Ra (R&D Systens,
UK; 0.75 ng/m; dilution wit#1B) were added and

i ncubated for 1 h at RT. After washing the plates 100

n, blotlnylat d an | L- 13at|boy F213; R&D .
Bk, UK) Sﬁﬂwé nePAtFatd o‘THT1 b?L é&gﬁm s tadbiad to
and I ncubat ednfmsbilitedat reaTmbﬁu‘aher sl NYL-15RoIp! dbepeptide.

bound IL-13 ect ed i d ou
streptavi di nvi?’ablgﬁ% b 5’5}}’8 S cgo%%“ﬁse}ﬁg IP%EQ3RG1 antibody
dilution of I1ABIGOO(R&DI Bystérmoubiad iaoi-KEi ed al hegativiTgontrol
Finally, pl atlﬁ\ re washed and devel oped with
ready-t o- use Ehf%’?'r) sol ution (Roche Di agnostics GrbH,
DE) at roomtenperature (RT) in the dark. Absorbance
wagaslasured at 405 nmafter 45 to 60 m nutes.
Antibodi es LC5002-002, LC5002-003, LC5002-005,
LC5002- 007 and LC5002-018 were able to inhibit binding
o Exdnhpld3 to the heterodinmeric receptor with maxi mal
h| bition rangl ng from approximately 50%to
e%%ra 101?DOfsllly%l ll\élgﬁlcont rol was AF152 (polyclonal rabbit
antl body). As expected, the negative control anti-KLH

dirHe A®hah %Br@cfongl aﬁﬁ”bﬁ&e@&do%dﬂé t5 the 1H€en|‘91%h QL8 ?Efdu‘%ed by

receptor. The 1G5 ﬁes obt ai wer e bet ween
aﬁarngglzygnmtqaafgegm Bo2n 4Pey 2 H03 rapiEsBIs 2T B, a"mg a

d I @&ﬁdﬂiBiﬂg la%&ﬂ&n@ik&v;g&@n&}anlsgéfﬁnmcb a4human light chain
i ol i gand ,Bi n n

o Rh e AR RS o s T SRR R Ocels
aevcprkssnugrhdnharﬂﬁalmﬂhlB1d¢lhg(e1guﬁ[lilem1c (BZ&IMMHERE@lmEB&)e then
”%N’ﬁ@h %l fu@M @g %lelgmm\éeﬁ/sgg %fﬁMm%ré% | }Sflﬂ&%a cells that

ser um alb um n, per
wesCretguduan Olnﬁ #RE %Fh@sl pedns sllahthYr diliean apapoclonal

f etibloaiddl dlblitc%ﬂ dddinkt MAkan Q- BRUM dadbbe | Enér&e&lﬂﬁl@dﬂ&ﬁsgemc
and the mx Was(PI_JJEli bat ed at 40C

c BHCTFETAE BHS e R e milé tﬁ%%&‘%lguse system.

d&hesentraegerfic onics atefereetli mnhhienndhmgHaMabysmlse, contain a human
t fo i

ggﬁ%%hélfgﬁ%ﬁna%%gksrggﬁ%cggr ft&% naehk cf%so uﬁﬂ%QH nged | human

| imeunggapilisgenst whichrindadetge bmvof (a an_#lvl:arfd K Q@PP@) 1£hé chain
p(&tn@t%ﬁi @gglm tg%nés% 6etifs Wﬁﬁ%@a&a ﬁﬁﬁﬂaﬁtcﬁ&@ @At Paekadtd the

EREHR o PP 106 (oD S & Pbonaels o (BTN 856-859).

f Accdriingh Rael ntioé teﬂhtbﬁ: re@acedDeg@essiof YL miuke éng &odj esd in
Easﬁlgﬁ’s:e th tli'rﬁ%q%ﬁﬁzlaﬁ F%IF frftiec%ﬁecia ngr(lr;lartl) :hez(tj\)yr;]a.%ﬁ?i% :Iqﬁg%l & nsgenes

| @B0ergaclaessswitwhingrndisoniatis m@mtomzera@@aﬂozfﬁ@as human IgG
(L)Qgglgﬁl;&gglﬁaéltllbgéﬁp Y ooé%zleﬁ@ﬁlh%qgl%n%&ld’&ﬁﬁl DRIBMERS to human

'IL—13RO(1,6IIHuMab 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, IL-13Ral 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 samples being obtained by
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0.32 nM and 84.8nM for AF152 (Fig.3). Exanple 5
I nhibition of IL-13 i nduced upregul ation of CD23 on

wheovan7BeLel | s and nonocytes by HuMab Peri pherBtT/BP29061000005

nononucl ear cells (PBMC) were isolated by a Ficoll
Hypaque density gradient. After washing the cells with
RPM they were resuspended i & RPM / 10% FCS and
distributed at 3xI G PBMZ well (volume 50 nl) in 96

|| tit I
B PaSie B Topins i e <BBie WL ARRIOR BAGH: bigegmit
antffilestytitetsrofundtiashgn [In13Rd 1 hahae dmnasimoplabilm céh be used for
ng‘ﬁl’f)btéiﬁagw / 19%)8%&%(&?1” . rﬂ/hc% caft %e %ooste$ ynr[?;ﬁfenously with

noresearc

camtigent3rtatdi days béforkGamgfagianil mermphal bﬂ@&@ﬂ@ememcblyaqﬂgmdes For
TR Al nilld O ESBR LRI SG b@ggggg;%ee%ﬁéﬁcO7

utrons 1nh RPM/ 10% wer e
c Bligeshavigca BEPedisruptiondn heir jen P%Félophélgbta%m ((éma geges (as

fC@schbedTﬁﬁ@h{rﬁ&Cﬁl b('lQ@i’?tEMB(DB]n 1b: L821383©5§8&§M§ d8e®ptidnNinatheir
I N concentrali.on o

BTSRRIV htiBciePes iclsdihel] inoBSrRE 1;otRQ S3IagY: a

KAfoB erunhdri Rappadighatchan trdmsgpleanedesvebed defishivildgbdM., et al.
agﬁ%?%%ﬁ% "Ené}tg‘il% fo%gefjél %Pé 1‘3181;&{1\& hepg%g Pfhdﬁtgeﬁxerh%% chain
i tr@mganeéthd@iscrﬁ»p@nmiJuSr@?@ %295 Th@nHQtDl%me 5o @D, lm@tlon
f?ﬂa:@]liefnwr@fri & {%qﬁélﬁchgﬁg B i Q{ifﬁi)egerfek %%Hékgrlﬁé'&j in Chen, J., et al,,

BRI Foiaiiobd %aS%—QSm E)0D dirbrfins ﬁtﬁgﬁﬂ%&eaﬂ%h%% chain

cgéﬂes H‘Eﬂ&cﬂb&hbﬂE}eﬁn tthof20Q 01/ 1M2431) #KRAdsr keurafin kappa light

R e HRGSR PG of A el 4 1950
cé{li’p -85vend ailCollwdarf beavg @henn Ensgeas (asrtbﬂcrdvgdum Exargeld 2 of
athdmdzﬁ@@ﬁ m@trﬂ@&% @ﬁpha;@{e%dcanmu@ow@é hha Qus%ﬁeﬁtl’{\@%ouse

repeate once, and I's were resupe

i ystonase lémepssygoPE%@qﬁé P AR eRaA A g&ﬂﬁateqwﬁndomas
arrak )f@s@tﬂlﬂgrhﬁnﬁ%s el thew kcrbdrw foy ﬂl@r]{ﬁb@lﬁct(oﬁfbf antigen-specific

Bi Ph D

CoRRES: FooPhrae SRR oD SrrES S of Fap oA JuhPE nggs derived

aqupho&yltearfdorgamdummech rhicg hire Sogtdt tur S§alk nondeprtinglenouse
t

o%e})élo\ﬁllaapélﬁ (A’Yg%igﬁl/ 1§§1 30th SR PEX Q?lls JQ% a@éﬁ ztc%géﬁ; ately

oSt IVG cluster

rd@?zm faishattane HéFf@stttéfrP latsr follered hy é‘émﬁﬁ?ﬁfo étf?ék%/lilé‘éb ation
f lﬂﬂi Eé]@clhvé HedR InSNRIAS Helt are The RReAEVBH FLISI0anERbUESCS for

I nhi b, of CD 2 I
WBPEBeensl 19R8! RaRHoB RO T TaR PEGRALS, Onet ensiv
L G5B020100 2grotv@d 082u30 Ihe LGHEDOAY 0@5retingShRidd@vasame  replated,
L(s:?rggrlzedo%*ga n aarﬁ% qu Ssblﬁ I?c%t vgrf0f E%I%%? lD%qGS P ﬁdﬁg(ﬂf tofoclonal
upntbedies, i @n bﬁ subetemedreh deast déwiceChy rhmdj@gt gidutitme Thepetable
Valhi8sn AR EEHRRIWRERIn YithMARD dfee StiWUY H 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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anti bodi es LC5002-002, LC5002-003, LC5002-005,
LC5002- 007 and LC5002-018, and 62.9 nM for AF152.

weEx@apr®me6 TF-1 proliferation assay in responseCT/BP1006/000005

13 or I1L-4 as stimulus TF-1 cells (ATCC # CRL 2003)
were grown in nmedia containing ATCC nodified RPM, 10%
FBS, |X Pencillin/Streptomytih; 2ng/m GW CSF. A day
prior to the assay the cells ver e rrai ntai ned in GwW CSF

fre ia.. 5 x,103 cells per well i ncubated wi th
{%fﬁo 3?%? dndBR E%‘ﬁgtrlatm%% tpmns Xiers ey %‘fﬁ’%}ng mt"apemoneany
afilpl oedi seBcinedad (3.4, odt tH.e tad base. Fowethe tfilne imeddnszatienc100 ul of 1

Sti %ggﬁ \ﬁ A}E&ag%@ rr}lh)yrﬁWI,rﬂlx EO(?‘Tél &ﬁ?ﬁsﬁ?@%ﬁ%ﬁ% adjuvant
S@f’srﬁkfcd\imapnm, @e’tm Usiad. Forcalbathed lratmmm@onaa rloagl of
| 1P uig@rasc hded WABY ﬁ)O?lg ir&%ﬁilp\Mté Brelind’s uvmm GHiRS).

ate at 370C hours. Sanples were
harvest ed onto G-C pl ates pr etreat ed with 1% PEI/ 0. 25%
BBbodtmis@nties kin El ner Filtermate 96 harvester. The
GFC pl ates were counted on a Perkin El nmer Top count
Scintillation counter. Data anal ysis was perforned in
PRIsN sesuimng titeds loif nedir 1L- B3Rods sieon fawrdy ¢o fliet syftriamth Paide were

S cich%a?l’y b%%ﬂ%e@' 3O W%) ]hx'f’{)‘[1 HEﬁQb_% afjt h Rody céﬁs%”ﬂio pl PBS

ow any’in rtion in this assay. e sane was
fuﬁraN@EO@bY (0074 apd p deytheforg ftsidsodi es i nhi bit ed the
response, even though LC5002-007 inhibited the
rﬁspogse wi th higher 1C value than the other
a #es. The observedl C50 val ues for the different
amtitingdhebindafgesf HidM bt i rhobiliARID.21 3RY 1Y EINSA or
LC5002- 002, 3.07 nMfor LC5002-003 and 0.39 nM for
LC5002-005. A simlar profile was found for
| To4letenapireettie Thility ofethe aptibddi¢serfahe trventiowntn/kindith@ecombinant

p S r
et R Ltk F gy
AT

prerB$ & ag/rléhat;\séﬁ vedoe &P miREqtiter plgtes NP HGgylaxisorb) by
7thcBBatid b nAfht 92 4aT) h ffe Fwasiih; iedpletes kWaB0OZhduffer (WB =

U AL e e e U
ed)t)(lml mcpbaondiifen (Ih=mMBSpeitls % aotdin Cl@rdf. 1¥ufween®uiddy and
EREBQA(&SJ fo1T@e%1?rZ§?¥odéﬁste &E%&%T??‘g@g b *ﬁ 12 d‘ﬁﬁJ[eIdSHuMab
ppaft contzal satibediss 190 o /el ddgeonsen [8) pese a«ftéﬁct andyingubated for

12 R lat RTAt e 3Mted W@l‘ébc@ﬁﬁldw&ihﬁg 7&% b&UInd’ Buenl hstib&dies were
en. star,v

ach nf l.uenc Cel |l s wer
{ e O i Biton, SRtk ot oTidase e R bl it aiian kappa
afibAKOY YDAtmBKP G faofinal dilutién|df oéogint B. SPdlyd@tatrgnat anti-hIL-

C(;I‘gl!t{é 1 Vﬁ%ﬁﬁﬁ)&' L %teiatdgtgct%vaﬂf %gg)g{gyfse C&Régﬁécﬁ%glyclonal donkey

sapergnat Igfit(Sanie Ceug dillden &d0¢hia [Botlliar incbrbemiardhiabRe and
VeI RibSRREn U hdhh £ AEFEILE | Hhiky waNalbRRIpRd BhitoReddy A BERBTS®

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 IL-13Ral. The EC50 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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Systens (Cat. No. DTXOO . Absorbance was read using
Spectromax m cropl ate reader and the data was anal yzed

w@200607BR SM (G aphPad Software, San Di ego, CACT/EPI®06/000005

anti bodi es tested showed different capability to
inhibit eotaxin release. Wth the exeption of

LC5002- 007 al | other antibod?®s tested showed sone

i nhi bition. The cal cul ated average | C50 val ues from 3

fere eri nts r M for AF152 and ..
bgt%vele r#;OéYCi@aL vioAhant gERAR fib7 ﬁ&f# HYthod® stiprtss. ppositive
L&chBd2,- alf) BouhLoiZen@ly) 5tp ﬂh@ﬁ&ﬁﬁelﬁﬁz‘r’edaadralcﬂﬁﬂ&ﬁd@ﬁsins of IL-
Eﬁ%{%@ 8P| nhi bi tion of | L-13-i nduced Stat-6
h ation in human bronchial smooth nuscle cells
Human Br onch| al Snmooth Muscle Cells (BSMC, C oneti cs,

Gt 3CC 2576) wer e grown foIIovvl ng the
nanu ac urer's instructions. gr own

1inhjitipn of Hs @ bisding tp éLﬂﬁBﬁé@Lxﬁ&q het%méyn?régéﬁe“a

confluency. Cells were starved for 24h in serunfree
bl ' dd
prrebtha e kagsarara 1op BhbrhuRiafiaedurilien (a0
2Sytemgy, K )l in-ABS {tRRDg/Bylsdted . ovafitight diba whaker.n&fidyardsbimg the
SRS e Q8 SR sRAILS " £ BERGHLIAN 100 el
Tﬁléutrﬁn;% indl) tereatifsd anshincnbaerd 3pc,remaaﬁ R dhe platesgeste again
L%§§fe§ WRBtHES Q0nx@lre W 31 ABNRBIP by £ VI VB QF/ml; dilution with

R S o 20 B T Bt

ﬁﬁﬁbba’:t@& forAnthi atSRALt Afierawhdhixgdyhevigistes 100NuBdidtmylatadzanti 1L-13

AN N T
dmmiams;sbatgd fdrd heCRTPIAfer Spstiegtiferdaes\bonsd diml Gas dmcted by
Rﬁgo%gge)-cou ns‘tfe%@atvid?ﬂ (W@@ned@ gnbs@m?GW OEE)O%QQiﬂu%on of

8 s tested int |s a;}B LC50002
ahd00amdB- GosybatiqRi Brtasy 1p at18T). o ﬁeatweee ashed and
phespped Wit kady-tdiee mmeﬁ @ysllﬁl@ur(d{ome mgsloa&s aymBHS DE) at

siml r to tha h ctlonal assa

o i, %?%e&aﬁu&@@apﬁégg S g R R el Sog ngggater 45
nivd 6Omihi@&002- 003 and 1. 18 nM for LC5002-005. Exanple

9 d oning and sequence anal ysi S of anti-hlL-13R al

HuMab vari abl e domai ns (Kl i chain

gr g | -heav J
Thatihodiee bEPQR- %M@%O% Q?@OMP ,twqoazm? 4l (pp002-018

Vakiadbletd ﬁﬂlh‘tﬁf‘ledn%n@if hes ﬂ)eﬁl\é)heﬁéi*@dlme\/@frbéébtcﬁ Wigg h2Rimal
VH . of. the anti hlL

3Ral HuMab
S PIThiLiPR SRR B PiRE e approBeReY Si e DN Hh s i rontad wes
pAEPEE geblyfciomal dakbiDantibddyl). B dxpbuted) thxenagetivesconsiohgnti-K&H did

G%QF ﬁ%&%{ lgiglgi)ng }éifEL—ﬁé Ry {.hte rh%&?&}lmem pgc'ef;jt%gaf h%qbisov\%ﬁles obtained
were between 1.5 nM and 10.1 oM for LC5002-002, LC5002-003, LC5002-005,
LC5002-007 and LC5002-018 (Fig.2).

Example 4
Radioligand Binding Assay

1I_IL-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 MgCl,, and 0.5% bovine serum albumin, adjusted to pH 7.2). 1x10°
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RNA was used as a tenplate for the 1st strand cDNA
synthesis and ligation of the GeneRacer(tn) digo-dT

werioamer256£2nd- st rand cDNA synt hesi s and f urt herP@ZRP2006/000005

anplification of VL and VH encodi ng cDNA fragnents
were performed with reverse |ight and heavy chain
primers conplenentary to nucP@oti de sequences of the
KI ight and g I-heavy chai n constant region and

Pt O e BRed e “oar i e PHOPRTR (P& PG o

Khéuxt rOO]ﬂthWItILO]@e%i addetlj 4rei the aihin olas gicebataddt 4°C for 4 hours.

v\g&e C(i)rbcgﬂ at;i? eaPll';? I?Je Pllrll & t I onet gs%a’ \gasod]e%%nf ﬁ(& H‘r %déa%!lr%tlon
apipdoyyr ared wisp Icammtmltsomsnaigslszemhldefeumlrmtlgesqfl mpuhnal IL-13 to
af%ga%gakén@' mHalﬁg%gthqﬂ/e\ i ﬁﬂ@%}n\;ﬁ%szﬁée aarv%aay bntt*P GF/C

r esgect |

s Bliereriete et eshBih ACRPEY AG%eRE4 aﬂéscoﬂ’é"teér% Bﬁé&ar@yTOPCwnt
dagéiﬁﬁl@at%‘ial(rj eitht&e @kﬁﬁ‘ GinBEsis e FXeforhied nﬁl}( PRISMOEME @bnlinear
oup,. i S 0 age version
1EFB°SSAY CW&%& Graﬁ%? ng‘?ﬁ]‘%?%%%ﬁ?eaon@%?\/vas used for
general data processing. DNA and protei nsequences were
angﬁébiodisd agnishE - GIGIpiad ubstdd Bl inGed lbealed IL-13 to the IL-

DB a8, S S LS R o

pt@%q% &)31: ECS@UQ Gt LC%dﬂ é&%n‘fdlLdﬂ@ olrbveR b-E{Ween 0.09 nM and

ant | Hulab™ I ght and heavy chain encoding
g@ﬁé@M\@Wb%%@Mrfat éF%ﬁZG(&%eﬂbl ed in nmanmal i an cell

expression vectors. Thereby the gene segnents encodi ng
the anti-hlL-13R al HuMab |ight chain variable region
( ¥kampled t he human k-1ight chain constant region (CL,

S 0l ne ene _se ts_for
ﬁ??‘%ﬁtop (’I’?F%ﬁﬁg CFdLlﬁ]i\?‘ﬁBgﬁgg\?y c%glgn%\l/lénralna egls?régi on

(mdnpcmdbxﬂeMabnan g | -heavy chain constant region

(CHi - Hi nge-C H2-CH3> SEQ I D NO 12). General

i nformati on regardi ng the nucl eoti de sequences of

hé&rapharilgheod maonmeaiza s HEBMonvats EplateRePcd dipll Hypaque
Ugaggtyl Eradiled A fted: wisBhat theEcelAwithWNRPMI. thby , wdreregtspdiided in

Mo TR e ] f‘g R N

Etiottoinl ididPotiler pltrésoiCoNning Ihe@PdidtedThestam) afsar, i2btjilar an anti-

umnaﬁf gbag aﬂmopgtgmmo%éc WNBQ izl 'camenmabﬂ 0§ ug/ml in

OW_Ng e erren

i Kihakesr aadd 25r dHotodr apr @ﬁﬂtlwén% n%AJrIgGHgM antibody
CYIrﬁlﬁﬁﬁﬁélleQéé!réH)Sm(d"@m cioncésnt%}vtf@)tnh@tt 1€ ug/mlUh RPOATMGVIFT Sawere

Sraten 158l el s pHbe aﬁlt@'élgﬁiréﬁ@ Wyl dfons in

TfRGPMII/ me (F C3ntwerdrhddelidr dathe Hdkﬁbcﬂlﬁtdzchﬁr 80l mghin hkdhcubator
gag%% dwf'hegl cglglllb gt %%matnr FLStlg I(ﬁt&lﬁ) %yﬁ%d@) A a final
concentratlon of 0.67 ng ml was added (50 pl/well) and the cells incubated for 72h
at 37°C/5% CO9. After this incubation the plates were centrifuged and the medium
aspirated. For detachment of adherent cells 200 pl 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
il 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



10

15

20

25

30

uni que Notl restriction site at the 3 end, The
genom ¢ human k-gene constant region, including the

WO paos072524 mouse | g- K enhancer [Picard, D., andPCT/EP2006/000005

Schaffner, W, Nature 307 (1984) 80-82] and The hunan
i mmunogl obuI i n k-pol yadenyl ation ("poly A") signal
sequence. The transcription “dhit of the anti-hlL-13R
aI HuMab g I-heavy chain is corrposed of the follow ng

TP HEh R R oV PP PRGBS edA LY R ep was

5 repedted wotaidind ginallth}majellswem em@gendkdnncﬂot) ippdf RB8/0ri86 human

RO, UL s U OF e
aPhasingery 847 20, Eé‘éwlrtgh@ﬁ@ et spfteiarse n wash cages, 10 000

U@#éﬁ%w@&"‘hcc{u@&ﬁrdlﬁﬁ EARd It @ 1@t sBRte?’ gadd1 € 3naRAd %ﬁly viable

donor Slte a uni g tl reStr|C|0n ite at
? YeRemie: ﬂﬁﬁ"é\t‘ﬁ Syere H{é%f\?%}i‘ %nglé]ﬂg cluster for

r Bgymphmyml cuda aD 1t pesitivel slasteg fcmxﬁdsklitmyrtee and Nawlpgsdg@tther for

M-$ .J. 2 (1983) 1373-1378), The human gl
-1 m"rzl?r%g%s i n pol yadenyl ation ("poly A") signal

sequence. Functional elenents of the anti-hlL-13R al

Hriy Qbker{/édgmso leﬁésnfo? %lgltln Qﬁﬁ 25 gﬁ@'r %Be&quﬁmphocytes

pl asm ds: Besid anti - -

cWﬁren bsﬁwe@n Ithé%Nya%éﬁﬁ %Mpfcésgm&?deeasls%%qo@ 40Re 4£-5002-003,
pILES002805%; AIT5802-00A ah&lgEQSOOQlOlS! gsd SBANERI GRNBF1FM A similar

A N M L AT -
\Mmouimcyatles @ nroepkytesathie dGsofalueliverpbeatsmen OJlmM anclod2.§ nM for
aQHtibd“di&'i@éUO@@’éeL@%g(&h% 6@%6@%%6@2 Bbt Lha 8 1,C5002-018,

resi stance 1n nstructron
eApd £38indhfgIAddR2-ds for nutant (variant) anti-hlL-13R
al 1gd Expression plasm ds encodi ng mut ant

anti-hlL-13R al g |-heavy chains can be created by
s&(‘-@l’-ﬁi—éect ed rmut agenesis of the wild type expression

pT&shpebdifenstiorgaskdyein @espokiShIgel(3tonlL-di dsetibul@ct ed

nmut agenesis Kit (Stratagene) and are desribed in table

1. Amino acids are nunbered according to EU nunbering

[ Edfel ndly, (AGCA # (&L 203) wereogrowNainl medie adntaiding AUSK B@dified

( R968) 16‘% Iﬂ?& lﬁap@htcﬂhrﬁsuéiptom%n, Ing/;g‘ll Gﬁedfﬁly A by 1®r to the
Cotte % ]d 91) Se_,qu? (f
PRSEBE ceH; Wﬁiﬁﬁgﬁ]&ta&)@? iy GM- CSF ee media. 5 x 107 cells per well were

incubated with appropriate concentrations of anti-IL-13Ral antibodies at 37°C for
1 hour. Then the cells were stimulated with 2ng/ml of human IL-13 (R&D Systems,
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 Top 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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Interest, Fifth Ed., N H Publication No.
91-3242] . Table 1 Exanple 12 Production of reconbi nant

wapdosordst4 13R al HuMabs Reconbi nant HuMabs werBCT/EP2006/000005

generated by transient transfection of adherent
HEK293- EBNA cel s (ATTC CRL-10852) cultivated in DVEM
(G bco) supplenented with 1033 ultra-1 ow | gG FCS

(G bco), 2 MM dutamne (G bco), 1%v/v nonessenti al

8 o B B AT AP ATEE S, o o

( ROG0E-M2a griyshMe for Guifd02DEp anda®s? exdd ifon LCseApedns. wasimilar

. e
{BEAL ISkl LA EARER R R LR Bl of
witeeansibpeliss watldgcressed saomphired ke Bni3- mdalged wsparsEn§Ca values for
o, @rmﬂ@JeHOp@flfeMt%t wéiead o L1 AN SN AnBPREAM '7@97 nM for

p 0 cont ai ul ture
D oBE i e liesef3pha o0 Gesoipol Ristta’ ngeq? 005 80 and
t La68I22C1S lnetwecnet sy @1 andfcomM@t i on regardi ng the
reconbi nant expression of human anti body in e.g.
HEK293 is given in: Missner, P., et al, Biotechnol

Bmemple75 (2001) 197-203. Exanple 13 a) Affinity
angli¥fion oq’fe Rg?ﬁﬁﬁ%Qﬁ T (B%nse 89p- 132Jﬁqm'nggﬁuﬂé ﬁgﬁ)blast

chinmeric hl L- Fc For “interacti anal ysi
Bi acore 3000 |nstrurrent was used. As running and

I FaetasQp Wdsf e&‘formb@ﬁrsﬁ’lg( H@LI"I'VEé‘ﬂEF(EﬁmaHS Quﬁg’ﬂl MH}J@Itht ATCC #

T p@%ﬁ%@%g@@% aenhe ot f ol o’ Ran B pdarrapate
vvanda irabaied @035 Cefdr a2 hausancerhrcanflomcpfCelo weed then atarad in

FLawn] ﬁ%ferngfﬁluﬁl 3 AN b Headed x@ﬂiﬁﬁt?ﬁ 1?&%@?&&%&%’[ 37° C for 1

JeC at a concentrati on
#1 Tollpwvingi Whif éeatment rrglle wept @mu}vgedomtﬁm &0 fngéal éb-alﬁ (R&D

a@wteﬂw B degalisF MIN Yas 3athifay ggl hbxsupéun%htsngeﬂaumected and
eAobul in, at 500 nM and 30 F ﬁ@iﬁ gcfe

Aﬁaﬁagslp CHPEDAIRS WeREdoRhTHiRg Ffemﬁlﬁs‘twg Yy ﬁnﬂg fg R&D

f Systémo (Cutn Nee SD'EX0M)i msmmmasateadn@snkget%maﬂrrﬁxaaldﬂwlate

a e i t r

R e P e La IR R Gl e g Diesor

i f}Adctions of 100 mivi HCO for 1 min each. The ch| P,

assay format and sequence of injections and kinetic

dqth@ aﬁﬁB&ﬁ@P&@t‘édt go&z&? qﬁtﬁﬁ%{t cQ}Hb‘?lﬂ i+D ihRBlt®ofmxin release. With
1

gat1ve contr ol er curves) were

s&laﬁ peeptied of 6P082APT @ milgere@ltrb@dlee destasc shagved ooy iphéition.
' rﬁh% 'cﬂ%ﬁlﬁtegaﬁ&] 4 9{;411355 A 3ft8r4 @i@ﬂﬂ%ﬁt %ﬁﬂ?ﬂe&ts were 11.5 nM

reducti on. al uat1 on ver si on use

aher 48§53 agfl t@éﬂ@@ﬂg%alﬁé aandoll 9 fyM é@i @mbathe@ RCB§02- 002 LC5002-
alhs, stbof’@b? Ld‘éb@?bd)ﬁar?cﬁiésd@fcﬁ cal culated by fitting

kinetic data 1:1 Langnuir b| ndi ng nodel (Table
2). Table 2:

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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Affinity analysis of HuMabs using hlL-13Ral:hFc. Data
anal ysis based on 1:1 Langnuir binding nodel.b )

Wa\Rdobn72594 anal ysi s of HuMabs LC5002- 003, -005 BCMEPDOF000005

using the extracellular domain of hlL-13Ral cleaved
from of hlL-13Ral:hFc chi rrer%g protein For interaction
anal ysis, a Biacore 3000 i nStrunent was used. Running
and reaction buffer was HBS-P (10 mM HEPES, 150 niV

% | f act.ant H, 7. 5 :
N80 o i PBAL 26 S e B PR, e 15 min
amcnkatom plpednaaantams oerveveds edllis orereofashed witty/phiosptatesbuffer and
f /
I Bl (R L8 B0 RS Bl e anc
ofemuifuged. fysate ayas 3geds éccroW@@:echléa\sﬂe@cmanOELBmhorylated Stat-6.
nMphegd léhﬁﬁm(s'\/égf ﬁ?{&@%eré/\?%&ed Bht%cirﬁSbS-%El 2&881%&%8%@4 to a
seven concen ween n
SRCHDE TR, SR S oty s S s C R SIAE AP Caf. No. SC-
t hE762R) hat e smda@cnmﬁbbdﬁ bagbldalyto peotidjse Gias @1@&1 @fetekOn was
mé’!)l]fpus tﬂ'e% or& CHEL §1};stem QW W&l 1o '(Iijﬁ]eﬂ?)Z).

fat and Sequence of i hjett Bhs
kaenmf@tldlawas doraigsplyploon 94M0dnbgscr i ption in the
foll ovv| ng Table 3. Ki net| c data wer e cal cul ated by

flt net i a 1:1 Langrmujr bindin nggdel.
TQB & W%élil gpf QSéa)é@LfQSQpQ%]O g}cg/ISngongOS inhibited IL-13-
r ﬁﬁﬁm&l $t|af-1|6 pHay; h@l‘\;ﬂauﬂlf Th@ﬁ@@ﬁc 5n@$ﬂ ﬂﬁls sk was similar to that
extr.acel | ul ar , domai

P SRSt iR P Scatotlarad T v S B bl s, 5.8
t hi faf LCADA20@ artdhiel bomMcfonbC500g@05der i ved from

hybri doma was conpared with the affinities of the

reconmbi nant variant 1gd-Ala-Ala. For interaction
aﬁ-éaﬂ}-gl&@, a Biacore 3000 instrunent was used. Running

aibi dsaquavc%faﬁm ¥ia8f diBSh IR - { S YL MEBESriatie Qo maMs (k-
@g&ﬁ;’ﬁ?gq’é % pol §urfactant P, pH 7.4) at 25C.

nol ecul es (ant| -hFcg) were
am ne- coupl ed at a concentration of 20 ng/m at a flow

/ es, 1..H
AL L AR 1R MO I e o
nheatyshtiprvatiabke negien \@ ethednt ML 18R LG s eut dslated by a
( SRAIMH DR ER: thé@isﬁqi@@g(é RedibreVEotdl RNAGSas re;?ir&h?rom 1x10° -

nCe s ‘%Argggelgﬁ{?’\g%e acﬁ%’ggﬁeﬁ Ooﬁrggl\éngf Yb{gfoma derived

sRNAawes uwed 3 ecenpldts Ftedhby“ stend a]])HAt S}fﬁﬂﬁzs@ﬁnd_ 0iQatioM of the
M eachy .The S t .and

o Condiee™s (Ol BT Prlle? 20 Biand: FEN AL ABET dBd o ftes PR

t h@lphé@@pnwﬁ Moand NuEabdding cDNlAnfthgnmend%WaE\perfermed with reverse

t t t -

gl ;z%rgi %%V??éﬁélh n%ﬂrﬁgrsl%oﬁg}lérﬁerﬁ%g?o rgfczeo?i'gg%cgﬁhce%sw of the K

c}léléfs?ftf]ad’h}\‘i?‘ﬁy clggin H@WBHW%WVEHC&@R@}%CEM rreRers yprlmers,

Ekdspéstively. 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 Vu, 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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Chinmeric proteins hlL-13Ra2: hFc and hl L-4Ra: hFc (R&D
Systens, UK) were dissolved in PBS (1 ng/m ) and

w@bdoomexses o adsorb to mcrotiter plates (NUNC REREBmN®)00005

by incubation over night at 4C. After washing the

pl ates with washi ngbuffer (WB = 0.9 % NaC ; 0.1%
Tween(r) 20) unspecific Dbi nd?"]ng sites were bl ocked by
addition of 100 ml incubation buffer (IB = PBSwth 1%

crotein C an % Tween 20) tion for.. 30
iCAUSRCCT YBTR 3 B@F.% grigg Gbee&t?)&r olighERUSTRER, Sgdigncr phghments
Hurdfalin atedsi@nhe plogaumh GENBEDESC (Mdfomb Awel | ; di | utions

in IB) were added and i ncubated for 1 hour at RT. The

pl ates were again washed and bound antibody was

dﬁxm_edi_by i ncubation with peroxi dase conj ugat ed
Pmtfucﬁ%}l'of 1051%9%1(1/0\ Gh aPRHIRIKR ol ri%@l fiunadb

ut1on of 1:'500 ter 1 ncubation for Ih at RT
and a subsequent washing step, the plates were

deMeh RO WERAL Pﬁ@mb Tigt ugg hé&l}%hams@cuamg rgexﬁdawdﬁe separately
at Int

Di GrbH,
SRR fS a8 Tl rp ol LT B BershY TR HRE egpents
canoditgr diei arti-hHatiRed &l lightectaiODaridble region H&d) esd the

aﬁ\?t'nglﬂc -] Zggi(tj %ﬁal lc@&?zilﬂttr%?&f“ gﬁg’?ﬁg Iﬁg\llﬁ fng V\Q {]{3% %aals were gene
beagments fnethen@tl hib-13Ro1 HBRdab dsavit dhain \Larlahlmeglmil §Vilgnd the

Tl e e o b 1

S(FepgAkin Qamatlwaée%ﬂr 8 fhea! sectufn?@nfrﬂl)lméﬁdlg Pand heavy
athametomaviddsorkoden aiage Bigiverrinlanhe E. ANUKG TV Beoryb). M.,

by, i.ncubati qn g A .
e T e

TMelmzétr Fifthogd., M%Beldldatlcn Dion@ll-3g4% iThe trangsriptiph oked theanti-

th 1%

o ST B AL e iy e g™

mn at roomtenperature (RT) Then serially diluted

HuMab aned Gﬁﬂieﬂ&lte agdrlyb ogh@scel Huaelb mBinotdfL Hr@nd the human

pol ycl onal ci QHH%J& -13Ral (R&D Systens)) were

added f Oﬂfrga REFYS 'm /well; dilutions in IB) and

i ncubatreninthetic 3- kuncladlngﬂ(oiﬂesegumce,s wer e again

washgd tA angd,ho nnu'ﬂH %éa@%%ﬁﬁs?ﬁ%%ecﬂ%&@@ﬁ%d the signal

i ncubation 'w per ase conj ugate 't ant1 fuman
kappa §me@éﬁﬁark) ina final dilution of 1:500 in

| IB tﬁoqthe ad[ﬁﬂ;dtmrkr—hﬁﬁfﬁid lal:‘ltllﬂ\![bfjbd{/ﬁ&btbolﬂg}ﬁ dhairf BBNA arranged
plates re gete er Qxi S€eé-;COo

anti - q %?eégﬁwelg %{1& on ﬂtefé 51 ﬁn(::l] l%\)\cg %{cg gonor s){te and a
i nc ubahnﬁ;meﬁ\hﬂl JebtriatioRTitcandhes’ sublsequent washi ng st ep,

the pl S _were T:

sol uti gtnl%(gﬁ%crﬁlc %%a%no J?ecégnél}_gﬁfe%%é Sr?c%&ﬁﬁg fih §ﬁ6)‘ 2 mouse
dar k. Apsenbarcel RA@sd;ﬁa@m SchagfnerqB5, Neafueg 309r( 1984) 80-82] and
absog baie &y @antiBendHgeslin KON RRIehALEQN(“HEBAYG dighal sequence.

—

The transcription unit of the anti-hIL-13Ra1 HuMab y1-heavy chain is composed

of the following elements:

e The immediate early enhancer and promoter from the human
cytomegalovirus (HCMYV),
e A synthetic 5-UT including a Kozak sequence,
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sufficient OD (Fig. 5).Exanple 16 Crossreactivity of
HuMab wi th Cynonol gus |L-13Ral The gene coding for

WO 26088RAb4 was i sol ated by RT-PCR from Cynonol gRGI/EPHS&/&)0005

and transfected into in the nmurine cell line Ba/F3. In
order to test whether the HuMabs crossreact with
Cynonol gus | L-13Ral , the st3bi y transfected Ba/F3
cells as well as the parental Ba/F3 cells vvere

i ncubat e /m o Mab and, contr
ot Phohrsndthedmilal Fnginggab i bty Ghiij olapfsequence including
goat - aht kighdllsequitiRad B8R, Systerrs) was used. Negative

contr ncI ded o) p [

( Nor d?ig;; 5188‘3 T ég% serum © ﬁedﬁgaﬁ'sl nglg [ ge@t\]g a?ranged
det ectedh byurfid@Bembleygictionsitagt e Zrmndroshliceidpper g and a
agal nsi,BURBa AR H9at 64 Medd) FITC to detect

HuMabs a an anti directed a |nst go
conjugBheEFnAPtAD hnvey] besees C% t 59D azﬁﬁleéng fheamouse Ig
f 1 uor e@»@ﬁﬁ@rﬁef (N&MSiget, 88.5( BMDO Yer @983)mpas-adzd)or t he

| né vERE RSP BEr O e P PP SIARG of ARG 1) signd

inventseqnemzere able to bind to Cynonol gus IL- 13Ra|
expressed in transfected Ba/F3 cells. As expect ed from
the cl ose honol Sgy bet ween human and Cynonol

| FunniRanl clempets ] the otz LABRGE HﬁMabo@n}lgbﬂ g@l%@@ddﬂrl@em
t B9 ,gﬁggg{og Shﬁdsl?,Ral . The negative control

ant 1 bodi es showed only a margi nal increase in MFl when
tested with the transfected Ba/F3 cell |line (Table
S5Besld@d| e ntiENanpRe ] IHuBiab di-tightothadit -0 3Ratheak Makis dxpression
Fcq re i ndj to FcgRIIla on NK cells) To
d%%%e}%%ﬁg Laémgcgs e alIgof the antibodi es of the

i nvention to b| nd to FcgRIilla (CD16) on Natural Killer
(NK), cal od Mononucl ear Cells (PBMCs)
wer e' |§é1y§% %@II ﬁgte%ngd with 20 f . HuMab

ant i *bod§ CaigEn %%ﬁPliCéPO%wrﬂf}Pm ghERe1py r?aflh%”ﬁl@gg?l ce or
absmcﬁann 20 ohBphtatioh fforbtiRcKdchg pUUEewkidh aldewyreplication of
FcgRI I IgantJ q %one 338, RDI, Flanders, NJ),

to ver }Fﬁl B iR G- Gith @ gRIlla. As negat ive controls,
humen AdGRcantisé g4 whilthecoBiferslamgiclin edsistansain Beohot

bind FcgRIIla, were used. Human 1gd and Ig& (The

Binding Site) were included as positive controls for
FE@BEL]I%aLbl ndi ng. Bound anti bodies on NK cells were

delon6t8didNof RS SssPARpMsThidls B MGtadt Rriaab @hachInnsRrel IgG1
anti - human (NKcel | surface marker) anti body (BD

Bi osci ences Pharm ngen, San Diego, CA) in conbination
WEkpiressidil 'ﬁﬁshﬂcﬂﬁk@@dg@atnﬁrabantﬂhﬁnMRdﬂh rarheh gGclffiny can be

antelape%% te- gﬁ}egt%d trlq(ggél‘%r ?i??t?l‘émﬂd% )ggésﬁv)p%%md%usmg the

H@m&(ﬂ@sgee Sw@ste@ted mmteg?n@@m@g(magms apd @rg gesribed in

g'g{r}ger })(Arﬁﬁlgﬁl dds %reeﬁlfriﬂgér@dpﬁéc\ércﬁg aitffp% @Mnﬁaehﬁgqb&elman, G.M., et

v 8l s N asacet s bk saddeac) gh 15 Repat k. A, Wa T i By, 1M,
Gottesman, K. S., and Foeller, C., (1991) Sequences of Proteins of Immunological
Interest, Fifth Ed., NIH Publication No. 91-3242].
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bl ocki ng anti body against FcgRIIla dramatically
reduced bi ndi ng of LC5002-005 to NK cells (Bmax (M)
WO 2000072564 260. 4+95. 90) i ndi cating specific bi NnRBCTEP1006/000005
FcgRI I 1a. List of References A kawa, M, et al,
Cyt okine 13 (2001) 75-84 Aplin, J.D., and Wi ston,
J.C. Jr., CRC Crit. Rev. Biothem (1981) 259-306
Ausubel, F., et al., ed. Current Protocols in
Mol ecul ar Bi ol ogy, G eene | i.shing and W ey
| ntersci ence, New York (198%}Barnes, L.M, et al.,
Cyt ot echnol ogy 32 (2000) 109-123 Barnes, L.M, et al.,

"l\git?%h Bi oengcm73 (203%&;%}19%70 Berge, S.M, et

Dhorm 10 RPapnr nar [»] ot
ot T TI1T 1) X Dottt —Ct

IPVA-236; GRRSABHL as147 (19@]1@ araﬁ}oga@@eqeggerrann M, et

s S® (M hodie e

Ad3Bhbielta GR36; Mol . | nivhensy ¢ %15(@91? byghe grpmo acid
urton, DR, et al., Na&é@ﬁ&a&%o{gﬁﬁgm&g%f&%uman y2-
larter, P., et al., Proc¢ L Nat] .. Acad. Sci. USA 8

1992) 4285- 4289 Chen, J° ea‘f&f 4P, International

ol ,-.,-u. l: 1.00°2)\ A7 h | + ] [l W, W W |
ot Uy J.UUO O=7 UJU UICII, ., CU dI ., CIVDU J.

2A?(21@98§53Q§2E3®§0 Ch0|, Thiaminsaci] sequedgeur e Genet i cs
(1993) 117-123 Col e el AfgmLedygpg;i%s ;I()pyg%]bp@lqlhggmnyl_

nd Cancer Therapy, Al an
urocher, Y., et al., N& FaVVA{?}?IHé“eﬁé Othf.?@‘é)%acﬁb

delman, G M, et al., :’Eéllelendﬂaiﬂblaymﬁﬁg]}’roa@;ﬁergu%gﬁaf the

1969) 78-85 Edge, A S. 4hAnth Bi ochem 118
1981) 131-137 EP 0 307 hEWaEYCheaWpF Gl s I VI

2348 G368hnol . 14 ( 1998}e SdSB5id @ausse, LeBoyLasss af the
rotein Expr. Purif. 8 7 B 164

21I ., Eur. J. Inmmunol. 28 ﬁ?‘?‘%g %ggala%gl}ggac& b&

nd Lonberg. N, Ann. N| améngiacidigquene Alagdip:ss36.- 546
Hezareh, M, et al., J. Virol. 75 (2001) 12161- 12168

ogenlboom HR, and Wnter, G, J. MIl. Biol. 227
(i@@%@——é@e 1-388 ldusogie, E.E., et al., J. Immunol. 164
( PR tidd 6BreddBBindakaiibtil-$3RAl Hubdlabal ., Proc. Natl .
Acad. Sci. USA 90 (1993) 2551-2555 Jakobovits, A, et

al ., Nature 362 (1993) 255-258 Jones, P., et al.
NBecomebigant H10&dy B2z BemErMabaly tRnsient dranafection p§oadherent

Seaneosesnd  BIRt §ANSOf CRIMWBS) 0%t atddt BT BMENT f(Ebco)
supplemented with 10 % ultra-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™ 6 (Roche Diagnostics GmbH, DE)

transfection reagent was used in a ratio of reagent (ul) to DNA (pg) ranging from

_/'\ﬁrl'lQJCDQJQJ

V22~~~ mMgo b

3:1 to 6:1. Immunoglobulin light and heavy chains were expressed from two
different plasmids using a molar ratio 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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Ed., Public Health Service, National Institutes of
Heal t h, Bethesda, MD. (1991), N H Publication No.

w®1e08a23kauf i nan, R J., M. Biotechnol. 16 (2PODEP2006/000005

151- 161 Lonberg, N., et alo Nature 368 (1994)856-859
Lonberg, N., Handbook of Experinental Pharmacol ogy 113
(1994) 49-101 Lonberg, N., ald Huszar, D., Intern.
Rev. | nmmunol. 25 (1995) 65-93 Love, T.W, et al.,
ﬁgthogs Enzynol . 178 (1989) 515-527 Lukas, TJo et al.
2Xgy | . 127 (1981) 2555-2560 Makrides, S.C.,
Po{)O%@ﬁﬂty&&ﬁﬂy&s@fﬂ-ﬁfMaHsl((SDO@@D3,]:805, 206@ -0rdsing chirierjc Iefl-
13%9 gg Bi ol . 222 (1991) 581-597 Meissner, P., et
Lt'€¢hnol Bi oeng 75 (2001) 197-203 Morgan, A,
et al . Innunology 86 (1995) 319-324 Morrison, S. L.

i&odg'iél;tergcf HdHC anzh'?stlé lﬁ&&ﬁje 3§§(’_}L éré%i)%&i%]c V(réls9§§1=)i @%@%ﬁﬁ@and

Nspelianniaifss H55-Potl0arM HEPES, bl Nk A0S % palyparbistant P

%8’74 %%5"'8\;\7&! Used. @iptﬁhng sholBuRb (gdeh@iti-hdmhdn{1¢@I%Jy specifc)

ugﬂegenzl%r%@a@g%%%rﬂéﬁoe&f a0 T au p owmter iy g for 20
I\hnﬁmrtes JDMAHOBE)x BRc82 dPauchricentration ol p@l/m] afa flow rate of

g*lfl fgf%@%g@?&?ﬁ%@%%%%%{ h h@{nan $oG qicy wasachieved

)oa;njeqtmg humpam gamges globglin 86 S(J(j_g@\g)ango@gl/gg@jgr 3 minutes.
R gAML - 15 Ra 1B C %hlmerﬁ:laﬁﬂéféi‘nﬁafas (888 f&zﬁvcs?rﬁnutes at five

Schl aeger,

t ch
3@%1@9@ onyl":[)eg‘geegcﬁp%é‘& 861 ajé ‘f"?‘ﬁ%ﬁ&l ar: il nu%ér five
1894n (130 K ededdtiokO8f Hej sﬂhﬁace HasT accoﬁrpdis}mlhlby tv@d Byjectiting lof 100

IR e AT

ShinssPrata Mxes@mlsmth@descsmt@m 1Notab1@1246<26gatr‘ew¢caﬁrol Idata (e.g.

chtve re 5 intrinsic
ef:ufl@égrcur\w%@& Qulﬁ?dc@eﬁ fﬁ‘frﬁ@ rmgl'a ng “09%81) 4(56%%709 gén t

Th@ﬁm% aydéor ngigse élgnal r%qctlopnﬁﬁﬁ&} uat@p Yeﬂ}@’@)‘l .01 was used
9&5 ahddis bRedmbigians Mdfor caldlaBahlof affinfty, dabdet Kinetic data were

TS g B ek G oS e

Table 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) |kq(1/s) Kp (M)

LC5002- | hIL-13

CM5 | Anti-hFcy 2.1x10° | 1.4x10° | <6.5x10™"?

003 Ral:hFc
- | hIL-13 _ _
CM5 | Anti-hFcy 16555002 RaLhFc 1.73x10° | 3.12x10° | 1.8x107"

LC5002- | hIL-13

5 -6 -12
. 1x10 <8.4x10
007 RolhEe | X0 % 8.4x

CM5 | Anti-hFcy
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Tuaillon, N, et al., Inmunol. 152 (1994) 2912-2920 US
Pat ent No. 4, 640,835 US Patent No. 4, 496, 689S Pat ent

WORN0647864, 144 S Patent No. 4,670,417 S Pat ent PAWEP2006/000005

4,791,192 US Patent No. 4,179, 337 US Patent No.
5,202,238 US Patent No. 5, 204, 244 US Pat ent No.
5, 545,806 US Patent No. 5, 52@,3 807 US Pat ent No.
5,569,825 US Patent No. 5,625,126 US Patent No.

5,633,425 _US Patent : 16, LS nt.

b5 7AR5Y st AR MRl Lo Dadode ot @ o pingdhe excracelutr

5, 81dbn3i8 of I IPEARSHL clédyed GoBifof h2Bd 3R81 %t ehitmexis protein

5,877,397 van Dijk, MA. , and van de Wnlcel, J.G,

Curr, Opin. Chem Biol 5 (2001) 368-374 Werner, R G,

DFogintegactionginalygio g) Bigrge 8619 ipgrwnergsns gssipRopnmzaag regetion

07/ 12663 VIO, 931 24354 W 11 14454, 0008/ oBoEEa: anen b PH

X . at en

OF 4 38 20C. R P GO FERIERA S, PIGATER VR coupled at a

v asn@htretidreaf/ip0giganhataniavoracoith légirefoe 20 GhRBten fHwdblsh were

ant.] ' h hShi N he

b PN oheSReRERe 10 RLR R PERRI0 /D8 B 6 Joncs

9Cleaved hIL-13Ral molecules (Mw 40kDa) were injected for 200 seconds at seven
concentrations between 1.56 nM and 100 nM and washed with HBS-P for five
minutes. Regeneration of the surface was accomplished by two injections of 100
mM HCI for 1 min each at a flow rate of 10 pg/ml. The chip, assay format and
sequence of injections and kinetic data correspond to the description in the
following Table 3. Kinetic data were calculated by fitting kinetic data to a 1:1

Langmuir binding model.

Table 3:

Chip | Capturing | Ligand | Analyte |k, (1/Ms) | kq(1/s) | Kp (M)
Cl | Anti-hFey EOC;OOZ' hIL-13Ral 1.1x10° | 6.5x10* | 6.2x107™"°
Cl | Anti-hFey 16(?35002' hIL-13Ral 1.3x10° | 5.1x10™* | 3.9x107"°
Cl | Anti-hFey 3555002' hIL-13Ral 1.4x10° | 3.0x10™* | 2.2x107"°
Cl | Anti-hFey 3575002' hIL-13Ral 1.9x10° | 8.3x10™ | 4.4x107

LC5002-

005,
Cl | Anti-hFey |™utant | ypy q3pa1 | 1.4x10° | 2.9x10* | 2.1x10™°

1234A;

L235A
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2. An antibody according to claim1l1, characterized in
that the vari abl e heavy chain am no acid sequences

WEDRb/0zZase4 CDR2 of said anti body are sel ected fPOIEP186/000005

group consisting of the heavy chain CDRI and CDR2
sequences of SEQID NO 1, 3, 5, 7 or 9. 3. An

anti body according to cl ai m3f or 2, characterized in
that the variable |light chain am no acid sequences

, CDR2, angd. CDR3 of, said antib e
(e Cargate Aty g Of HeopRiaRr bt S R R HiRg e
ac [ éxtSe&:GﬂJﬂlﬁ&SnﬁBle hIICDEFRa heldaveDRDno hIISEERd ThMQ@hiderid,

or. 10. 4. An antibody according to claim1l to 3,
chaplélo t8ri zed in conprising a human g |-heavy chain

conprising a) amno acid sequence Pro 233Val 234A a235

t f
gn tgesg %kﬁ%ﬁzrg%}tg th%fggxft‘g o@ﬂ{y o na"il @@Pg«?ni:\*ﬁg R UPBY®O ma was

sfé’&m@ﬁ Ainghe AIRDES G é‘?ﬁoﬁg’l%?é’it d%arﬂpégl@ngﬁa Ala. For
%&2&?10n5anal‘§61s antBileey 3eucHEEuMEgnt ¥as idddMRlinhingdand reaction

cTRo FIEED 4 mit e R T oNact ARt oRpahPusyrasy P o1

ahd)aitf 21Ct Captfurihg aativdKmolanlek dsrs- hﬁmmabhynqatoqpmedgat a
t c%n%gn&ga%low d¢9b ;.%/ rﬂpétrhgﬂcEVQ (n)alté' ot 3 I|.:‘)t1/ Hin AR AR were

tai ne rom ybri doma
ciapjected; a’qe:omtm@@szeélo [Dsfwl,awﬁsm ratyop Joemin forr 1 prgpte.

ASed 21813 RO aRSILIBREY (AfaBRE)WwaE ihRc@l abiMfike hfindtes at eight

R A TR T

SEQUtE. NGgenratidg dfethy urfhed way adcbaiplishedeyi ovo Bi€tibbs of 100

v B0 3%l Stk SRRl AR RhEaal G AR AR SHRMIDR and

| kightic d4ta |carrwpnék§<b her @fgm@ptlcsElQ T4b1¢\|® Kigetigdath apye calculated
Clgl)aﬁtrﬁg\lﬁﬁﬂeﬂ@|d§tart§9'b%1e§591eﬂ@e MAdir ABde1as |ight chain
vari abFe region SEQ I D NG or as heavy vari abl e

region SEQID NO 9 and as |light chain variable region
SEQ ID NO 10. 9. An anti bwdpleaccording to claim1l to

6, characterized in conprising a) as heavy chain
variable region SEQID NGO 1, as light chain variable
region SEQ ID NO 2, as Klight chain constant region

EQ IMTD.NO.. 1T and Aas I h@gavk,chain ngt agt r{ed,o
SERP || PREFME S GRTD PPyt koot aCPOHS. | ogam dndry | Ko M)
L 235A or D263%A and NR97A, h) as heavy chain var|i abl g

- 6yF QmMnSEQyl DIND02-3 pmd-1as [[1i3gH0° ¢B&A” vRi#abl d 0degi|ax10”
of SHQ I D NO| 95 as K| Rgiht dhai n constant| regi on SEQ|I D
NO

CM5 | Anti-hFey | IgGlala- | hIL-13 1.53x10° | 42x10° | 4.1x10° [ 0.04 | 2.8x10”
ala Ral
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:hFc (R&D Systems, UK) were
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
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11 and as g | heavy chain constant region SEQ I D NO
12 optionally with nutations L234A and L235A or D265A

wW@raeM2364A, c) as heavy chain variabl e regi on BEQEPI06/000005

NO 5 and as light chain variable region SEQID NO 6
as Klight chain constant regi gn SEQ ID NO 11 and as g
| heavy chai n constant regi off SEQ ID NO 12 optionally
with rmutations L234A and L235A or D265A and N297A, d)

a ch g 7 and as
B, XOE 3218 1 80000 B R Bl
Ch‘ﬁladdktl@nsqfa]rw i dgewntisebuffer NG, = ]P_BSawdhg@A) grdteine@ayd 0.1%

ch @g};g}lﬂg g@smmncﬁsa aﬁﬁfzoggg rlaira %gggﬁzt&géemggé wrowrhgh serially

hedwied FauMab jaad qegirghamodies (@9 nwalhdibgions glmlB): warenadded
vand aftliBate® GranhsrEQt R@ m 11&6 v@ﬁe iﬂairﬂ@&sh@@ ahd bound antibody

C RS ERRe] BGBiHhch BT Brtmdiial o At human kappa

mIPAKIOp ienh28)Ananithal ABGHoroof Dﬂ(ﬁB}ﬁ [BndfthPéhbatib. fo hieat RT

T L

pﬁdrlméﬁf)?hﬁaplztg@n@ms@mbﬂ, d?ﬁ‘}pittl B?Fnlg the denki bdlsprbance was

AGLSHEN Gt tD5ChRAT MBerlatisBrbantd) of tH@%ﬁ%}ﬁ&eéﬁﬂ&@ﬂréﬂon reached a
ef ffgct |%§Parmunt 12. A reconbi nant st cell capable

of "Bf68uctng a reconbi nant anti body according to claim
1 to 9.13. Method for the manufacture of a

r e tl cal isin
p ar %@Deu N nsp@? g\allpg%l c[%n%% i %l&% P néio&i/ immobilized
acdorcdilurg dpmamsaqf mynhntlb-18RalAut Aohogtter to B tRo2 nor to hIL-
e@ﬁ&‘{’ﬁﬁ% )a pol ypepti de capabl e of assenbling together
with the respectlvely ot her antibody chain defined
bel ow, whereas said pol ypeptide is either a) an
aBkipy sheavy chain conprising heavy chain CDRs of

SEQ | D NQ. o 1 9., ti body |ight chai
Tty e et P NG 2, 4 6. B or

10 wherein the CDRs are sel ected independently of each
ach g%%ﬁma?ﬁ b cﬁa. AR Rl PRS0 SRR in P
ntk g eDagndl dlawed gpokdptiote cmzfrotetemﬂa}@t (NURGst mqrb) by

1§1cusamurp&aﬂﬁ>gﬁtcat QFC. AR YAk tﬁ@%ltat& Xhﬂh xt%%'ﬁﬁfg' 1§iffé9 (WB =
e,

oPSdatict- BB G5l oL aere i aing oiss Wer* HSRER tfdeltion 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 (DAKO, 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 IgG (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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i nhibiting the binding of IL-13to |L-13Ral
characterized by expressing a nucleic acid encoding a

whemsy7aski N and a nucl ei c acid encodi ng a | i ghCT/EP2061000005

according to claim14 in a prokaryotic or eukaryotic
host cell and recovering said pol ypeptide from said
cell. 18. Method for the trédtment of a patient in
need of an asthma or antiallergic therapy,

aracterized by adm nistering to the patient a
tﬂ‘é‘l’lﬁg‘éﬁéi cally effective anmount of an anti body
aCroesreactigity of Hludabewith Cen@nolgls IIVEIRwd f or t he
preparati on of a pharmaceutical conposition
characterized in producing an antibod% according to .
The gane Icotlingofop L8Rk wes ivodateshby RdnP CRx{pera Sginernolgus tissue
r Oﬁgﬁéf{]lgedsﬁiltg iRMhd BROMeAR 16RMD/PS NG Sidlef ta st RA@Mher the

armaceuti cal acce ran

t bl e buf f d/
AP Mahntrospeict b Craemeleds b TPk thsAbh R festec g cels as

AR 44 Ghe P&M??mm c@ls RSM iAGB T2 wBEQUENDmILoSHUNGD and
<110> F .. nn- La Roche .AG <120> Ant i bodi
pavatenibod. PR By Srmfel = aael Sichil Al pu e
298@s¥ MeB>ufEl. DEga0e0ntbls] inchoRE-Wdre:08 hupsor IFFl myeloma
0 345 aPgaPrihd boQtes BatEMddRed by FACS
R ER o0 S il s o B artibblles RNk Red by
pemalysiscsilg appuisbody dizectedsmamsobomyn lgfa reaiigalad yith B (- to
Vadtb @2t VSRR N85 Ayl d i dedViadhinel $bak B1G E&yudted Wk FITC to
Eﬁl Ay Gly,bL u Xﬁl n Pro G. G'é 1 I|Jz‘>0 15 Ser Lg%l th
Gedt shaigativeies Alepnaubressinsgiftepiies TP ALqRpET for the
Tinidiv2duad an b dids aeshdet onfdiia trhngfedted BAFY 1iGk merdlisahPpare®@ayline.
Lys Ay Leu Gu Trp Val
All HuMabs of the invention were able to bind to Cynomolgus IL-13Ral expressed
in transfected Ba/F3 cells. As expected from the close homology between human
and Cynomolgus IL-13Ral, the polyclonal AF152 antibody also bound to the
Cynomolgus IL-13Ral. The negative control antibodies showed only a marginal

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



35 40 45 Ser Val lie Ser Gy Arg Gy lie Thr Thr Tyr
Tyr Ala Asp Ser Val 50 55 60 Lys Ay Arg Phe Thr lie
W®2006A72§64Asp Asn Ser Lys Asn Thr Leu Tyr 65 70PGBEBD06/000005

Leu G n Met Asn Ser Leu Arg Ala Asp Asp Thr Al a Val

Tyr Tyr Cys 85 90 95 Ala Lys y Ser Ser Ser Trp Thr

Asp Phe Asp Tyr Trp Ay Gn &y 100 105 110Thr Leu Val
Thr Val Ser Ser 115 <210> 2 <211> 107 <212> PRT <213>
Artificial <220> <223> LGh ) IC%QZ VL kappa light/chain

vari abl e domain <400> 2 As G@n Met Thr G n Ser
Pro Ser Ser Leu Ser Ala Ser Val Ay 1 5 10 15 Asp Arg
Val Thr| lie Thr Cys Arg|/Ala Ser An Ay lie Ser Arg
Trp 20125 30 Val Alla Trp Tyr Gn Gn Lys Pro Gu Lys
\l a Prg Lyéntiedy Le( MFle| SHFBGFASyMy fL- Al a Fald dncBege inddFl in the
Lleu Gn Ser Gy Val ghEp| Ser AifkaPhe Sel (HeynBf GRo 68-13Ra1
Ber Ay Ser Ay Thr Asp|Phe Thr Leu Th i e Ser Ser
Leu Gn Pro 65 70 75 80| G u Asp Phe Ala Thr Tyr Tyr
Cys An An Tyr Asm Ser|Tyr Pro Trp 85|90 95 Thr Phe
Gy Adn Ay Thr Lys Val|Gu lie Lys 100 105 <210> 3
c2tI>—119 <212>PR]
LC5002-002 3.9 83.7 79.8
LC5002-003 3.4 82.4 79.0
HuMabs LC5002-005 14.8 101.5 86.7
LC5002-007 4.1 19 14.9
AF152 3.2 21.2 18.0
Normal goat IgG 3.3 5.7 2.4
Controls | Normal human 3.5 10.2 6.7
[gG1 (Nordic)
Anti human IgG- 3.3 5.5 2.2
FITC only
Example 17

Binding of IL-13Ra1 HuMabs to Fcy receptors (binding to FcyRIHa on NK cells)

To determine the ability of the antibodies of the invention to bind to FcyRIlla
(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 ug/ml of a blocking mouse
antibody to FcyRIIla (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding
via FcyRIIIa. As negative controls, human IgG2 and IgG4 (The Binding Site), that
do not bind FcyRIIla, were used. Human IgG1 and IgG3 (The Binding Site) were
included as positive controls for FcyRIIla binding. Bound antibodies on NK cells
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 pg/ml (Bmax:
MFIist.de\;) of the HuMab tested was determined.



<213> Artificial <220> <223> LC5002-003 VH gamma/ heavy

chain variable domain <400> 3 Gu Val Gn Leu Leu Qu
W®E2006p643 y Asp Leu lie Gn Pro Gy Ay 1 5 1BC/BEB®06/000005

Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Asn

lie Tyr 20 25 30 Ala Met Asn Trp Val Arg G n Ala Pro

Gy Lys Gy Leu Gu Trp Val-45 40 45 Ser Val lie Ser

Gy Arg Ay lie Thr Thr Tyr Tyr Ala Asp Ser Val 50 55

S 0T ST 5805 iy

AbG1 Ghtlbdbp a7 hididitad Mah Blysx (WFI) Cylsie 85 58060554, Addition of a

Ser ro.Jyr .Tr g Tr
L A e e e
ANK24lis¥Biox (MFIpval®RIf 260439589} indiceiing spepifio bindingte FeyRIlla.
LC5002- 003 VL kappa/light chain variable domain <400>
4 Asp lie Gn Met Thr G n Ser Pro Ser Ser Leu Ser Ala
Ser val Ay 1 5 10 15 Asp Arg Val Thr lie Thr Cys Arg
Ala Ser Gn Gy lie Ser Ser Trp 20 25 30 Leu Ala Trp
Tyr Gn Gn Lys Pro Gu Lys Ala Pro Lys Ser Leu lie 35
40 45 Tyr Ala Ala Ser Ser Leu Gn Ser Gy Val Pro Ser
Arg Phe Ser Gy 50 55 60Ser Gy Ser Ay Thr Asp Phe
Thr Leu Thr lie Ser Ser Leu G n Pro
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35

65 70 75 80 G u Asp Phe Ala Thr Tyr Tyr Cys G n Gn
Tyr Asn Ser Tyr Pro Trp 85 90 95 Thr Phe Gy G n Ay

waboehysedal Gu lie Lys 100 105 <210> 5 <211>PATBP2006/000005

<212> PRT <213> Artificial <220> <223> LC5002-005 VH
gamma/ heavy chain variable domain <400> 5 Gu Val An
Val Leu Asp Ser Ay Gy GIy'I‘_léu Val Gdn Pro Ay Ay 1
5 10 15 Ser Leu Arg Leu Ser Cys Thr Ala Ser @y Phe
The qedey Tyr 20 25 30 Thr Met Ser Trp Val Arg
st ffergle y Arg Gy Leu Gu Trp Val 35 40 45 Ser
Gy He Ser Ay Ser Gy Leu Ser Thr Tyr Phe Ala Asp

s%ka\@uqu_tgls olﬁﬁes{ﬁzfﬁy Lpe Thr H e Ser Arg Asp

Ser Lys As 70 75 80 Leu G n Met
D ad W r@;tqq, 4Cdry Crih Rep| Bioshem. T1481T959-896 85
9(Au95b$|£a, dtas, &d. Wulekeht AeHodsIP id iVl hlar @ﬁoéﬁ @r‘g’&% l;tﬂﬁmhlng
T1b<a10- ¢ %ﬁ%ﬁ?ﬂs@%kﬁ PPk <220>
115<210> 2 Artificial <220
<B2:3res, Q0 GRal0 Wytotkchkalogabh (00) Cizaias vari abl e donmai n
<B00%,8.M., et al., Biotech. Bioeng. 73 (2001) 261-270
Berge, S.M,, et al., J. Pharm. Sci. 66 (1977) 1-19
Boerner, P., et al,, J. Immunol. 147 (1991) 86-95
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Brunhouse, R., and Cebra, J.J., Mol. Immunol. 16 (1979) 907-917
Burton, D.R,, et al., Nature 288 (1980) 338-344
Carter, P., et al,, Proc. Natl. Acad. Sci. USA 89 (1992) 4285-4289
Chen, J., et al., International Immunology 5 (1993) 647-656
Chen, J., et al., EMBO J. 12 (1993) 821-830
Choi, T.K,, et al., Nature Genetics 4 (1993) 117-123
Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss (1985) p. 77
Durocher, Y., et al., Nicl. Acids. Res. 30 (2002) E9
Edelman, G.M., et al., Proc. Natl. Acad. Sci. USA 63 (1969) 78-85
Edge, A.S., et al., Anal. Biochem. 118 (1981) 131-137
EP 0307 434
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851
Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282
Graber, P., et al., Eur. J. Immunol. 28 (1998) 4286-4298
Harding, F., and Lonberg, N., Ann. N. Acad. Sci 764 (1995) 536-546
Hezareh, M., et al., J. Virol. 75 (2001) 12161-12168
Hoogenboom, H.R., and Winter, G., J. Mol. Biol. 227 (1992) 381-388
Idusogie, E.E., et al., ]. Immunol. 164 (2000) 4178-4184
Jakobovits, A., et al., Proc. Natl. Acad. Sci. USA 90 (1993) 2551-2555
Jakobovits, A., et al., Nature 362 (1993) 255-258
Jones, P., et al., Nature 321 (1986) 522-525
Kabat, E.A., et al., (1991) Sequences of Proteins of Immunological Interest, Fifth
Ed., Public Health Service, National Institutes of Health, Bethesda, MD.
(1991), NIH Publication No. 91-3242
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Asp lie Gn Met Thr G n Ser Pro Ser Ser Leu Ser Al a
Ser Val Ay 1 5 10 15 Asp Arg Val Thr lie Thr Cys Arg

wob@eBmsedd n Ay lie Ser Ser Trp 20 25 30 Leu PCEHER20p6/000005

Tyr Gn A@n Lys Pro Gu Lys Ala Pro Lys Ser Leu lie 35
40 45 Tyr Ala Ala Ser Ser Ley G n Ser Ay Val Pro Ser
Arg Phe Ser Gy 50 55 60 Ser"‘%l‘y Ser Ay Thr Asp Phe
Thr Leu Thr lie Ser Ser Leu G n Pro 65 70 75 80 Qu

Pro EH& ggaé%qggl #Pgéhg’%ﬁ ﬁdl%ljlqé]y-ryl'rhr AESSSEIEUHIGISU
| [L@nlga}rg, N.0¢ al.ONata2d $68 (1994)836-83R3 <212> PRT <213> i
JLonbab 'eﬁ Lﬁﬁﬁ% 5P AR ATIM AT of
(339“ borg Ny apdipszay D Ipserpr Revdmmael. 25 61996) 459%er  Val
LysveyaIWSer al et EYiay me’*‘iemGéMs% Msgﬁg Zlhg Sf{, ée;
5 A Bt L ey S 2,7 0,0,
| Maktides, &G/, ProginTBprABuyifTyT (18bg) IS?»HZ(J':ZYE 22;9 'SFgr 5§e?0
%/B % )’DAreQaIVg Mgp%{)ﬁ'ﬁzmglﬁs%@gﬁp S)ér Ser Leu Arg
sMeisgpar, lAs@t al-hBiopichnalBioehg75T90010)187-863 90 95 Al a Arg

GMibr rMAGeyalTIMm{aﬁfe,l@%ﬁM955’B?9 Syp Tyr Gy Met Asp
Vﬁorrlgo%, %?J e‘éi a:h Proc. Natl. Acad. Sci. USA 81 (1984) 6851-6855

Neuberger, M.S., EMBO J. 2 (1983) 1373-1378
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Thommesen, J.E., et al., Mol. Immunol. 37 (2000) 995-1004
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Trp Gy Gn Ay Thr Thr Val Thr Val Ser Ser 115 120
<210> 8 <211> 107 <212> PRT <213> Artificial <220>

W 208571566002- 007 VL kappa/light chain vari abl BCHBPR061000005

<400> 8 Qu He Val Leu Thr Gn Ser Pro Gy Thr Leu
Ser Leu Ser Pro Gy 1 5 10 15 Gu Arg Ala Thr Leu Ser
Cys Arg Ala Ser @ n Ser Val 48sr Ser Ser 20 25 30 Tyr
Leu Ala Trp Tyr An A@n Lys Pro Gy Gn Ala Pro Arg

L Leu 35 4 He Tyr Gy Ala Ser Ser Arg Ala H e
cﬁe&/quiﬁr&I%f-éﬁgléég%g Phe Ser 50 55 60 Gy Ser Gy Ser

@ yPathit Ms@,@bg17hr Leu Thr He Ser Arg Leu GQu 65 70

Pr Phe Ala Val Tyr Tyr Cys G n H's Tyr
@ﬁ F o525 50 00 Thr Phe Gy dy Gy Thr Lys

\YéSP&mINwleéﬁOO 105 <210> 9 <211> 119 <212> PRT

ﬁ%élﬁﬁelﬁl’ltléfS'be@|38<220> <223> LC5002- 018 VH ganma/ heavy
aln vari ab domain <400> 9 Gu Val G n Leu Leu Gu

Sy Patent Ngp.28h24¢ ey Val Gn Pro Gy Gy 1 5 10 15 Ser
L@slpﬁelch@Ls 5381306ys Ala Ala Ser Gy Phe Thr Phe Asn

§P{%gt Iﬁfﬁ‘j‘éé% uaT?/Et Vglsn Trp Val Arg Gn Ala Pro
US Patent No. 5,569,825
US Patent No. 5,625,126
US Patent No. 5,633,425
US Patent No. 5,661,016
US Patent No. 5,770,429
US Patent No. 5,789,650
US Patent No. 5,814,318
US Patent No. 5,874,299
US-Patent No. 5,877,397
van Dijk, M.A., and van de Winkel, ].G., Curr. Opin. Chem. Biol 5 (2001) 368-374
Werner, R.G., Drug Res. 48 (1998) 870-880
WO 87/05330
WO 92/22645
WO 92/03918
WO 93/1227
WO 94/25585
WO 96/29417
WO 97/15663
WO 98/24884
WO 01/14424
WO 03/080675
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35 40 45 Ser Val lie Ser Gy Ser Gy Val Thr Thr Tyr
Tyr Ala Asp Ser Val 50 55 60 Lys Ay Arg Phe Thr lie

W®E006A7F64Asp Asn Ser Lys Asn Thr Leu Tyr 65 70P@TBEBD06/000005

Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr Al a Val
Tyr Tyr Cys 85 90 95 Ala Lys Ay Ser Ser Trp Tyr Val
Asp Phe Asp Tyr Trp Gy Gln'@y 100 105 110 Thr Leu
Val Thr Val Ser Ser 115 <210> 10 <211> 107 <212> PRT
<213> Artificial <220> <223> ﬁé:pooz- 018 VL kappa/li ght
chain variabl e domain <403%™16H8H 1ie G n Met Thr Gn
Ser Pro Ser Ser Leu Ser Ala Ser vVal Ay 1 5 10 15 Asp

Arg V | : lie Ser. .
b b st Sl skpa 2ol S L R bl g e
Lys Ateguenes GIyR3 gbsaid entitddy igselertedafformythe giaaipAloasiSierg of the

Ser LBdhv{EtRiSeIDIS $qY@lcedSIBESEM RO 1718 ?38{?._6' y 50 55
60 Ser y Ser G S?’hr Asp Phe Thr Leu Thr Tie Ser Ser

Leu Gn Pro 65 70 75 80 G u Asp Phe Ala Thr Tyr Tyr

Qs GAn dstibody bcadsdinges cleyh ProbarbcRriddl B0tHRS tHhvarBibe heavy
?2{19c}%6n7ga 'Tcg rgcié}és %%LeS%IHRH a5d Lé/ﬁR} %9 sa]i 5ant<1 g’c%?ar% ]'selected
from the group consisting of the heavy chain CDR1 and CDR?2 sequences of

SEQIDNO:1,3,5,7 or9.

3. An antibody according to claim 1 or 2, characterized in that the variable light
chain amino acid sequences CDR1, CDR2 and CDR3 of said antibody are
selected from the group consisting of the variable light chain amino acid
sequences CDR1, CDR2 and CDR3 of SEQ ID NO: 2, 4, 6, 8 or 10.

4. An antibody according to claim 1 to 3, characterized in comprising a human
v1-heavy chain comprising
a)  amino acid sequence Pro,s;ValysiAlayss with deletion of Gly,ss and/or
amino acid sequence Glysy;LeusysProsyeSerssoSerss;,
b)  amino acid sequence AlajyssAlasss or

c)  amino acids Alayss and Alajg;.

5. An antibody according to claim 1 to 4, characterized in being a human

antibody.

6.  An antibody according to claim 1 to 5, characterized by an affinity of 10° M
(Kp) or less, preferably of 10” to 10" M for binding to IL-13Ral.

7. An antibody according to claims 1 to 6 obtained from hybridoma cell line
DSM ACC2709, DSM ACC2710, DSM ACC2711 or DSM ACC2712.

8.  An antibody according to claim 1 to 7, characterized in comprising as heavy
chain variable region SEQ ID NO: 1 and as light chain variable region SEQ ID
NO: 2, as heavy chain variable region SEQ ID NO: 3 and as light chain
variable region of SEQ ID NO: 4, as heavy chain variable region SEQ ID NO:
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<213> Hono sapi ens <400> 11 Arg Thr Val Ala Ala Pro
Ser Val Phe lie Phe Pro Pro Ser Asp Gu 1 5 10 15 dn

wahewohyseSer Gy Thr Ala Ser Val Val Cys Leu LBCI/BBI906/000005

Asn Phe 20 25 30 Tyr Pro Arg Gu Ala Lys Val Gn Trp
Lys Val Asp Asn Ala Leu G n 35 40 45 Ser Gy Asn Ser
Gn Gu Ser Val Thr Qu Gln'ﬁép Ser Lys Asp Ser 50 55
60Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Al a

5D A 7, BTSSP N UL/ 005 v
Thr Lysgi®eSE@RR MOn7 And) aGight@haﬁn@;a_siaHl@@egi&S SEQ]I@>Il\I§)2 8§ or as
10 sl ) R OIS HRAS HE p sa
Ser LYE:105 10" 15 Ser Thr Ser Gy Gy Thr Ala Al a Leu
Gy Cys Leu Val Lys Asp Tyr 20 25 30 Phe Pro Gu Pro
S8 ook el R Sk 2,
Leu Tyr Ser 50 55 60 Leu Ser Ser Val Val Thr Val Pro
- B R T SRR S
Lys 85 905K@3 IDYWOWRIas GlighPelmin yonsBart r@yen SBQ IDYSOThY and as
H's Thr Cys 1BiR Bidin QbasthRO rdfdoh 580 1D No: 12 optionally with
mutations L234A and L235A or D265A and N297A,
b) as heavy chain variable region SEQ ID NO: 3 and as light chain variable
region of SEQ ID NO: 4, as « light chain constant region SEQ ID NO:
11 and as y1 heavy chain constant region SEQ ID NO: 12 optionally
with mutations 1L.234A and L235A or D265A and N2974,
c) as heavy chain variable region SEQ ID NO: 5 and as light chain variable
region SEQ ID NO: 6, as « light chain constant region SEQ ID NO: 11
and as 1 heavy chain constant region SEQ ID NO: 12 optionally with
mutations L234A and L235A or D265A and N297A,
d) as heavy chain variable region SEQ ID NO: 7 and as light chain variable
region SEQ ID NO: 8, as « light chain constant region SEQ ID NO: 11
and as y1 heavy chain constant region SEQ ID NO: 12 optionally with
mutations L234A and L235A or D265A and N297A, or
e) as heavy variable region SEQ ID NO: 9 and as light chain variable region
SEQ ID NO: 10, as « light chain constant region SEQ ID NO: 11 and as
71 heavy chain constant region SEQ ID NO: 12 optionally with
mutations L234A and L235A or D265A and N297A.

10.  The use of an antibody according to claims 1 to 9 for the manufacture of a

pharmaceutical composition.

11. A pharmaceutical composition comprising an antibody according to claims 1

to 9 in a pharmaceutically effective amount.

12. A recombinant host cell capable of producing a recombinant antibody
according to claim 1 to 9.
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Pro
Phe

Ala Pro Gu Leu Leu Ay Gy Pro Ser Val Phe Leu
Pro Pro 115 120 125 Lys Pro Lys Asp Thr Leu Met

wo e@6Bes6/Ar g Thr Pro G u Val Thr Cys 130 135 I1EOWEP200&000005

Val

Trp
Asn
Tyr

oy
Pro

210
Pro

245
Asn
Thr
280
Trp
Val

315
330

15.
16.

17.

18.

19.

20.

Asp Val Ser His Gu Asp Pro Gu Val Lys Phe Asn
145 150 155 160 Tyr Val @s_p Gy val Qu Val H's
Ala Lys Thr Lys Pro Arg du 165 170 175 Gu Gn
Asn Ser Thr Tyr Arg Val Val Ser'Val Leu Thr Val

A A

Amairmrageqtncel yaffgctivesniint pf an @ibody gcoarding yesclgpys 1 to 9.
215 220 A n Pro Arg Gu Pro An Val Tyr Thr Leu

Pro Ser Arg As 25202 240L Thr
Akh GhRugsl aggeng na‘hPOéP%PtL (52 hpsseag méﬁ%ge%r with the

2@%&5561?6&168&1’1’(1175&@' dhai d’dﬁ@e&@klo@ whefens §didi pSBpeptide is
glGI n Pro Gu Asn 260 265 270 Asn Tyr Lys Thr

PP Pro val Leu Asp Ser Asp Gy Ser Phe Phe 275

285 Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg

n n 298300 KFinSCEDRs  of
%e)t %{1 %‘%‘éﬁ h\?fg‘& chig“is O’ﬁ?hﬂ% h%?{y 305 316"~ °
320 GHERQ U NSl 3,607 9% Leu Ser Pro Gy Lys 325

b)  an antibody light chain comprising light chain CDRs of SEQ ID NO:2,
4,6,80r 10

wherein the CDRs are selected independently of each other.

An expression vector comprising a nucleic acid according to claim 14, capable

of expressing said nucleic acid in a prokaryotic or eukaryotic host cell.

A prokaryotic or eukaryotic host cell comprising the vector according to

claim 15.

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

said polypeptide from said cell.

Method for the treatment of a patient in need of an asthma or antiallergic
therapy, characterized by administering to the patient a therapeutically

effective amount of an antibody according to claims 1 to 9.

Method for the preparation of a pharmaceutical composition characterized in
producing an antibody according to claims 1 to 9 by means of recombinant
expression, recovering said antibody and combining said antibody with a

pharmaceutical acceptable buffer and/or adjuvant.

Hybridoma cell line DSM ACC2709, DSM ACC2710, DSM ACC2711 or
DSM ACC2712.



