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Antibodies against IL-13 receptor alphal and uses thereof The present
invention relates to human antibodies against IL-13 receptor alphal
(IL-13Ra (alpha)l), methods for their production, and uses. 5 Background
of the Invention IL-13 is a secreted monomeric peptide produced mainly
by Th2 cells but also by mast cells and NK cells. Biological functions of
IL-13 include regulation of IgE production and modulation of Th2
development: IL-13 binds to a receptor complex consisting of I1L-13
receptor alphal (IL-13Ral) chain and IL-4 receptor 10 alpha (IL-4Ra) chain.
IL-13 bindidgrthggiissnpsiirdA Serset andhassthaeeligh STATE.

IL-13 binds with low affinity to the IL-13 Ral alone and does not bind to
ithé BrkeROnaRKdR tistellnd thinds thili-dRa alanaandd (55@} Ringp

R 2 . iy i

receptor acts as a decoy 15 receptor. Inducible overexpression of IL-13 in
fregkenewnd pdithe foventiom a phenotype that shares many characteristics
with asthmatic patients. They show mucus metaplasia, macrophage,

ii”i@ﬁ?%ysf@c&@éh‘%ﬁéﬁ%%@ gg@;@%mr}n&m @5"1" s 9595?&15%?20

like M P-9, cat S an they
Bretes SﬁBg i a i FS?%‘C rtglfoll3 [

reetieenn inrdhmedwitine sfodubitisavelarmstin ghindehints 1th2a receptor
dwelapmmtsﬁﬂgem%ﬁhqleeret@pmtaiﬁmlqmmy)m&traabmﬂw;(d&jﬁgﬂn
shite meﬁ{we&ﬁmelﬁfl@oﬁ'ﬁ'&l%t”td Hal Ao LheALR W@Eé!%ﬁ’#ﬁﬁd t
i cati a i ssar sufficien
E{Eﬁ‘g@m tg??toﬁﬂ ?%’ﬂéﬁﬁ“ ungouseg%%h tt E’lrrfjﬁgrg’;ﬁ ?b%%%lcgl ﬁﬁsc I0ns
étﬁﬁ%ﬁﬁ?ﬁ'ﬁ&ﬂ]ﬁsiﬁﬁ%&iﬁﬁda%%ﬁw&?@ﬁ dpgiamebiadito
hetaBidsitoandimuibestpradoc fionlitladiss dieentiesontadwhy [bditRelalL-
celisntibrehlasiglaathapvaysmneaip bt slekelisandinduees diffewaby
}@gg&ﬁiptional programs in each of this cell types. Interestingly, IL-13
decreases the alpha-adrenergic response in smooth muscle cells,
contributing to airway 30 narrowing. IL-13 promoterpolymorphlsm IS
bty whnpiaTiensddlnidk b TarsasRiastithELS S ima phaeiEh e
$hatS gemg aerassodiatedtivithtinghispatiant?-They show mucus metaplasia,

macrophage, lymphocyte and eosinophil-rich inflammation, upregulation of
proteases like MMP-9, -12, <13, -2 and -14, cathepsin B, H, K and $ and they also
present subepithelial fibrosis. Knockout mice for I1.-13 show a significant reduction
in Th2 cytokine production due to impairment in Th2 development. These mice do
not develop atrway hyperreactivity (AHR) in spite of the presence of eosinophil
inflammeation. The AHR was restored by administration of IL-13, indicating that
IL-13 is necessary and sufficient for the induction of AHR in mouse. Other
important biological functions of I1-13 in relationship with asthma incude the
induction of goblet cell metaplasia and mucus production. It acts directly on airway
epithelial cells, fibroblasts and airway smooth musde 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 I1-13 gene are associated with high serum
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IgE levels. Single nucleotide polymorphism in the intergene sequence
between the IL-4 and IL-13 genes is associated with atopic asthma. IL-13
antagonists have been utilized in animal models. For example a soluble
mouse IL-13Ra2-1gGFc fusion protein has been used to show efficacy in
completely 5 reversing ovalbumin-induced AHR and the number of
mucus containing cells. The reversal was obtained even if the treatment is
given after full development of the phenotype. In addition, treatment of
IpicwithShngle didléosibnpeleihisnoiechici nmesylieddquendeibioref alk
fealuresofainaay JiReasedn igesk iuagalinduced allergic
inflammation. In conclusion, IL-13 is a critical mediator of the effector arm
10 of the allergic response. IL-13Ral is a member of the hemapoietin
Feckehtovagapisttahitig @ope qtilivedkine e prpdeli B ardmde fise e
descrbed MeDHHGIN flsiet plotdnBicl beherned B 30(d29E: 878 a804)hNd

W@:ﬁﬁé@%&ﬁgtﬂs@m@&myﬁ@m’m&@% mReliding e, ieé)ﬁl The

| ce e
3%%%%%%%@%?@%? R a%ﬁeé%‘g% r%ftg.ﬁ
0% FSAFRARARY “Bﬁ?‘Wﬁé'ﬁ‘ﬂﬁk iﬂ?lﬂ“&?‘é’é‘ lecule

r@tét@htmeqdmmdgf (i mlem HighredfiniiseaThis ecinplir furgidcmluced
etieppianfamihaficAntiaodidssRaainst lis Maliacel kiokweotr oMhWEr-06/2044 7,
W 415663, W0, 03/080675, Graber P., et al., Eur. J. Immunol., 28
(1998) 4286-4298; Poudrier J., et 20 al., J. Immunol., 163 (1999)
1153-1161; Poudrier J., et at, Eur. J. Immunol., 30 (2000) 3157-3164,
HikkaRaMs, emsmicy eidhe empoioty remionmmssariyagmest artokng
arepomineigibiydideitbie frodndB&ih Sysrebidring. LSAalSiibinhgehthe
WUI@B)T@@TDW%@WDYwﬁmﬁWQQC&V@MIHQO‘MH?]&B% aRths

'1‘;1@1!9&%}9 dlsdi3 §§e |pactiv é’gﬁ@%‘ﬁ ;dn'E‘ h ihe Va”a?n(% Fao
Ina acl uence y IS selecte from the
?ﬁ?&@o?&%?‘ﬁﬁ%f%@%&5%5&5%13@6%&% @@Lraamaégdoergfea e ies 2
333 ik @Wh@@ﬁﬁ@@ﬁy‘fﬂsﬁpﬂéfé?éwlalhtﬁﬂaﬁ%hﬁemﬁm&ﬁﬁh@m%ody
i3 prateliphly fehayattasizeddy: anapbfintacgi dOr M-EKD) or less,
preferably of 10-9 to 1013 M for binding to IL-13Ral.
Antibodies against [L~-13Ral are known from WO 96/29417, WO 97/15663, WO
03/080675, Graber P, et al,, Eur. J. Immunol., 28 (1998} 4286-4298; Poudrier J., et
al., J. Immunol., 163 (1999) 1153-1161; Poudrier J., et al., Bur. J. Immunol., 30
(2000) 3157-3164; Aikawa M., et al,, Cytokine, 13 (2001) 75-84. Antibodies against
IL-13Ral are commercially available from R&D Systems Inc. USA.

Summary of the Invention

The invention comprises an antibody binding to IL-13Ral and inhibiting 1L-13
bioactivity, characterized in that the variable heavy chain amino acid sequence
CDRS3 of said antibody is selected from the group consisting of the heavy chain
CDR3 sequences of SEQ 1D NO: 1, 3, 5,7 or 9.

The antibody is preferably a human antibody.
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Preferably the antibody is characterized in that its heavy chain CDRI,
CDR2 and CDR3 sequences are selected from the group consisting of
the heavy chain CDR1, 5 CDR2 and CDR3 sequences of SEQ ID NO: 1, -
3, 5, 7 or 9. The antibody is preferably 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 light chain CDR
sequences of SEQ ID NO: 2, 4, 6, 8 or 10. The antibody is preferably
ohRragigriaeddnteatibe vasiablaihanwy chalmamineragd MORSHURNERS
CREL,CRR apd, 6B of sai gnligedy ays selected from the group

onsisting of the heavy chain sequences of SEQ ID NO: 1, 3,5, 7 or
9 and the variable light chain amino acid sequences CDR1, CDR2 and
ERREDHLf twidnthtitho tychregetizstbih ftbah My derguphaionSiaBhg@PRIeatight
ARG Gl sRAUeNees @l BHRHR NEipZiohsBiif0s e heaThenkPRDRI,
%Q&?&bé@a RE %ﬁ%@%@%%??%‘?@?ﬁ&ﬂ& of each other and are

separated by FR (framework) tegions. The antibody is preferably

characterized in comprising as heavy chain GDRs the CDRs of SEQ ID
[y aptipersdslrysieotdinr DRt DR SresRdprbis Nebt chaie amdagpcid
cbaisrcdd RO CDORSal SERIL NG 3mitthas dighi-bhaid R&theoup

G&l&@uﬁg%@ﬁéﬁ%ﬂ&ﬂﬁré@ﬁ§eaeayme§mhﬁ £BRLPIGEQ ID
NO: 5 and as light chain CDRsthe CDRs of SEQ ID NO: 6, as heavy

chain CDRs the CDRs of SEQ ID NO: 7 and as light chain CBRs the
Chreidhaiyé pyiiebls %ﬁl&gtﬁ%ﬁéﬂﬁzﬁw@afﬁ&aﬁ@@m&w spnoprid
NQu&rend-2xRllg BBk € DRR 3 é GIBRstEfGF @ 4BeN@ed Boht CHR1p
&%ﬂb&@:ﬁ@@@f@g@ &M@tﬁ&m];mm @q&féﬁd@@mﬂtﬁe{ﬁmqn@@fﬁ@@hhﬁ& &2

t en of P i Q%E@ Intar t :
lF$>u ic] gl-%gittq%gé%v'%ﬁfﬁoaﬁgaﬁﬁgﬁé%es 0 ﬁH?;eaé : gﬁe%a ajé’M Dﬁa%bd}).
SRR E R e %ﬁ@%ﬁ?ﬁ%@%ﬁ JFeLIBRAY (COREIHISES

IR E? NQ:RadettiertHllowing sequences: -4- Heavy chain CDRs: CDRI
(aa 31-35) of SEQ ID NO: 1, 3, 5, 7, 9, CDR2 (aa 50 66) of SEQ ID NO: 1,

IR DR CRR3LL33%A08I) SELHUR NRpln By CDRS (688%19 4k Of
SE%I cN)O % 2iDRS 9e9=1lsg) of SEQ IB NO: 7; Light chain CDRs:
éB F%a 3k ﬁ%o?‘ 8‘16 RO®2, 4, 6, 10, CDRI (aa 24

The antibody is preferably characterized in comprising as heavy chain CDRs the
CDRs of SEQ ID NO: 1 and as light chain CDRs the CDRs of SEQ ID NO: 2, as
heavy chain CDRs the CDRs of SEQ ID NO: 3 and as light chain CDRs the CDRs of
SEQ ID NO: 4, as heavy chain CDRs the CDRs of SEQ ID NO; 5 and as light chain
CDRs the CDRs of SEQ ID NQO: 6, as heavy chain CDRs the CDRs of SEQ ID NO: 7
and as light chain CDRs the CDRs of SEQ ID NO: 8 or as heavy chain CDRs the
CDRs of SEQ ID NO: 9 and as light chain CDRs the CDRs of SEQ ID NO: 10.

The CDR sequences can be determined according to the standard definition of
Kabat et al., Sequences of Proteins of Immunological Interest, 5th ed., Public
Health Service, National Institutes of Health, Bethesda, MD {1991). On this basis,
the complementarity determining regions (CDRs) of SEQ ID NO: 1-8 have the
following sequences:
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5 35) of SEQ ID NO: 8, CDR2 (aa 50-56) of SEQ ID NO: 2, 4, 6, 10,
CDR2 (aa 51-57) of SEQ ID NO:8 and CDR3 (aa 89-97) of SEQ ID NO:
2,4,6, 10, CDR3 (aa 90-97) of SEQ ID NO: B. Preferably, the invention
provides an antibody comprising as complementarity 10 determining
regions (CDRs) the following sequences: a) an antibody heavy chain
comprising heavy chain CDRs of SEQ ID NO:I, 3, 5, 7 or 9; b) an
antibody light chain comprising light chain CDRs of SEQ ID NO:2, 4, 6, 8
or 10, 15 wherein the CDRs are selected independently of each other.

TREBYM-Sverdrdtily) (rathdfRrisdmh Baniising, sT8a0DRh&in 50-
variablés)refiRQSIEQND: N3, £, and, a30ight=atrain ssirstdggegionSEQID,
NO: 2,|@§1i3§@w?cshﬁﬂo\f@ﬂ%bk@r@§m,%593' E&J\b@_iﬁz%@bs%h"%t ﬁlagéﬂ
Var -4, a n.vari region
CRSEDE, | St (6 Yl e R Sl e,
variabl&re§lolrSE8 NG PRI st ehai dnabie: rodioh BEENB2
NO: 8 tradd 118a vy ¥ able NeGonEEDID MOSBIMbisEighd chair, 4, 6,

variableorempan &I NPsEQ. Thesantibody is preferably characterized
in comprising 25 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
N T AR, PRORMF o OB HrN R,
witeisratzingResios KRN hoRBaverreesacand N297A, b) as heavy
chain variable region SEQ ID NO: 3 and as light chain variable 30 region

oL PEQARMNE & 123 llabt.chain & ' : j,a
yl f;?ea\éy,phlag} %%nstg?}t region Eé}%%%ﬁ ?L%Qgp?gr%%?v%% r%tggjo]'ljrlfsg’
L234A"and L235A or D265A and N297A, -5- ¢) as heavy chain variable

¥

reéion BESF YNGR ShtimeompHtralishahaCPRsioh BRIIDNS &, Gs
K light&brifi.constant region SEQ ID NO: 11 and as yl heavy chain
congiahi tegiDRSBRHRND iR Ratenay with mutations L234A and
L235A or D265A and N297A,
The antibody is preferably 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
NQ: 4, as heavy chain variable region SEQ ID NO: 5 and as light chain variable
region SEQ ID NO: 6, as heavy chain variable region SEQ ID NO: 7 and as light
chain variable region SEQ ID NO: 8 or as heavy variable region SEQ ID NO: 9 and
as light chain variable region SEQ IDNO: 10,

The antibody is preferably characterized in comprising

a) as heavy chain variable region SEQ ID NO: 1, as light chain variable region
SEQID NO: 2, as  light chain constant region SEQ ID NO: 11 and as v1 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 1.235A or D265A and N297A,
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5 d) as heavy chain variable region SEQ ID NO: 7 and as light chain
variable region SEQ ID NO: 8, as x light chain constant region SEQ ID
NO: 11 and as yl 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 10
ID NO: 10, as K 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 N ferably the antibody is |
charaég?iszg%am hat ing 161% e—i‘f‘?ﬁ?éll% %@ﬁﬁﬁﬁgna 1S ERG0Ey variable
LC5009880 58BN 0¥ 63s1dEhb shops:ansBobz@or it NOs0b 2wl 85
Prefergbhethe dniib adysiachapotetB@din Sampasiogtaaah irble fegionss
the varighle, Hadionsali$8902:00324745002-003, LC5002-005,
LC500R-00¢7 or LGS0N02- 018. The var regions of.these antibpdies, ar.
shown n,a%ée VVD%BI _YLaTé%%ge ar ggr@?@nt&r% gi%ﬁ‘g C};uaeS %%Tf Igtlr}f"‘)l\lfvﬁr %‘?ﬁ%
state SFHR SHRERIMEs 4re HE iR ©BeREoeErrGEQIN NOHd and as
antibordy isapyefbréblseastannugional e ADebE binampijoprdguetll mutations
antibonys 4R Hide emshodimERhofiervyangon the antibody is a

class-alt i fer di of the inventi
tho ang %@Wmam‘ﬂ? e 1B TS o Sy L e
i U PR A SR A SRR Tom 17 Sl s ARGt s
acid sebftieseastany sEre BB d8X0Be asiwelg3ithh utriitoaiid4A and

sequeZs Ala2328 Kk 235 629TA.amino acids Ala265 and Ala297. 30
Preferably the antibody according to the invention inhibits IL-13 induced

StaterpipgspRoMIMIRN With2420value: a8 V0T et inbibitsilsd 3o
induced E%;)éﬁxmg&ﬁguc ion with an 1C50 value of 20 nM or Jlower and/or

inhiBitS L 158 qucedeit-prBrY Aot Breféiammy Or HEA0e!8.

(ATCEER. ggos)tibibyals fosectalus! ol omiiriing\ee rvitiald) anglBO b4

or hesieblelkedAdnbl oABAREIICESE, 1.C5002-003, LC5002-005, LC5002-007 or LC5002-
018. The variable regions of these antibodies are shown in SEQ ID NO: 1-10. Useful
constant regions are well known in the state of the art. Examples are shown in SEQ
ID NO: 11-12.

The antibody is preferably a monoclonal or a recombinantly produced antibody.

In one embodiment of the invention the antibody is a class-altered human
antibody.

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

a)  amino acid sequence ProgssValysAlazss with deletion of Glyzss and/or amino
acid sequence GlysyLeusyProsagSersspSeras; ,

b)  amino acid sequence AlazAlayss or

¢}  amino acids Alags and Alago.

Preferably the antibody according to the invention inhibits I1-13 induced Stat-6
phosphorylation with an ICs value of 6 nM or lower, inhibits IL-13 induced
eotaxin production with an ICsy value of 20 oM or lower and/or inhibits IL-13 or
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Stat-6 phosphorylation, eotaxin production and induction of cell

proliferation are determined according to examples 6 to 8. 5 The antibody
according to the invention preferably does not bind to denatured IL-
13Ral(KD for binding affinity 10.6 M or higher). The antibody is preferably
characterized by showing substantially no crossreactivity with IL-13Ra2
and IL-4Ra (KD for binding affinity 10¢6 M or higher). The invention
further provides hybridoma cell lines which produce antagonistic 10

i S “W@?ﬁgﬁéﬁiﬁ%ﬁu R TGO,

(DS KR 270 s oS it SRR SD0 LB 13 indced

A%Zﬁ@pmhmch-lwﬁsﬁqipjmu@ 200 2-5HENSV AC AT k) idtare
MA@@ME&%&&%@E%@%@S@% (DSM ACC2712)) were deposited

13.01.2005 15 with Deutsche Sammlung von Mikroorganismen and
Zellkulturen GmbH (DSMZ), Germany. The antibodies obtainable from

saftiheahiibes,akambgdirenisaftbe jrapnpigndoddsinventioaduthal 11-
pfci‘é'ﬂ&f(ﬁu“ftﬁlcb%?ﬂ? egﬁg Q(PDIMP%PUQ%WJ MLBl%ha %U%Od n%'ﬁfarabiy

accgg](tjln vention Cco rised SSsion vectors co

rsin
B R L o PGB RSh R e B SR

sudkrelati bé’d‘i’é’g affinEAgeMion Highkr provides methods for the

recombinant production of such antibodies. The polypeptides encoded by

themqu%%ﬁi%e&‘ergm%esth IYSREQIRIR Q) ﬁﬁ@%ﬁ%@‘ﬁﬁx onistic
chain comprisin chal s of SEQ ID NO: 25'NO:1, 3 5

an(ringsjan ant%l aln comprlsmg light chain CDRs of SEQ ID NO
2,4,6, 8orl0. These polypeptldes are capable of assembling together
withhtbereéspethyeriddies @D lamibody dhaio thgemestte dhuakhtiibdyIL-13R
Anjibadiasaoooraing (e inventioshow beaefitsiior natisnistia, mdo@fa
corysesiorele BRI nlibodies ALCordpIa e uanioRAAME new
roperties_causin efit for a atlen erin
ml %ﬁ 3%1 é@}?%r %()é)g 0%7 (DSM ACC2712)) were depos1te 13.01.2005
with Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ),
‘Germany.

The antibodies obtainable from said cell lines are embodiments of the invention.

The invention further provides nucleic acids encoding polypeptides of which
antibodies according to the invention are comprised, expression vectors comprising
said nucleic acids, and host cells for the recombinant production of such antibodies.
The invention further provides methods for the recombinant production of such
antibodies.

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

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

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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5 The invention further provides methods for treating asthma and allergic
diseases. The invention further comprises the use of an antibody
according to the invention for asthma treatment and for the manufacture
of a pharmaceutical composition according to the invention. In addition,
the invention comprises a method for the manufacture of a
pharmaceutical composition according to the invention. 10 The invention
further comprises a pharmaceutical composition comprising an antibody
accordln to the invention with a pharmaceutically effective amount,
Hglfég%ﬂ‘i’éﬁhﬁﬁtﬁoa B SRIATS %t’r?‘ﬁd}iﬁ?ﬁ% uEEfAdein need of
forcntﬂrantim@ﬁ Hreibeydidsdomphardieaeeutidad pirpbsdsydtiminkentiorw and
furmnﬁx@\@@@;&marm@ﬁgy@csémnﬁsttipﬁ&ﬁeméﬁtﬁy SeNas¥Rna or an
ieg; 10, pharmaceutically acceptable carrier. In one embodiment,
t e pharmaceutical composition may be included in an article of
manufacture or kit. The invention further comprises a vector comprising a
nuélddraentiern Senidmprovides inwbadofer tuptibiashexpredslisrgialgeases.

nucleic acid in a prokaryotic or eukaryotic host cell. 20 The invention _
furmlmsﬁm&rahﬁ%@t: {BE QUKBFYQUG, BOSEF L RIS IBE A EEI
ac%ordlggn_t gte |nvent|o(51 » invention furth omprises a ethod for

or teh[ antact ur g %gcnacp é? ﬁ%mposmon

the production o a recombma UhaA &Rt

inRIEHRE Farhe terseirBy B gsliiemdhs Wa@t@nafaal%a@ramgtt@drf@r the
inveatiofaduge pfalpémmtacammalk:ampmttmst@eﬂmmtaﬁmecwmmg said
antibody from said cell. The invention further comprises the antibody

obﬂ@%@moﬁuw ie rs% %ﬂt gthod.L. cel catnzgnft“%&é%”h dsing an

comprises a me € prepar ion o B armac tICa

osItion
chAPARRST, AEF ARG R ST SR B Il iy &SR SRS %anamngﬁ
of antipedipscaghimsvith- 1 IREknindiosom pdirsdnbuseth fan testyrmibitiut of

saichdhéiiediy: ptodieirgikaldanidedy by means of recombinant
expression recovering said antibody and combining said antibody with a

mageutjccal % r&l eptable %uffe and/or ?.(gglfvant Preferabl the

ant dy hias one or mofe of the ¥4 5‘\?eeument|on§d)%%° |on51’Brr‘3r51 &riigsh
Deigﬁ@ac?gyésalﬁtlah%qwuaﬁeptable carrier. In one embodiment, the

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

The invention further comprises a vector comprising a nucleic acid according to the

mvention, capable of expressing said nucle1c acid in a prokaryotic or eukaryotic
host cell.

The invention further comprises a prokaryotic or eukaryotic host cell comprising a
vector according to the invention.

The invention further comprises a method for the production of a recombinant
human antibody according to the invention, characterized by expressing a nucleic
acid according to the invention in a prokaryotic or eukaryotic host cell and
recovering said antibody from said cell. The invention further comprises 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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The terms "IL-13Ral, murine IL-13Ral, IL-13, IL-13Ra2 and IL-4Ra" and
their domains are well known in the state of the art and e.g. defined by
SwissProt P78552, 009030, P35225, Q14627 and P24394. If not
otherwise stated, the terms "IL-13Ral, 10 IL-13, IL-13Ra2 and IL-4Ra"
therefore denotes the human polypeptides IL-13Ral, IL-13, IL-13Ra2 and
IL-4Ra. The term "human antibody", ag.used herein, includes antibodies
having variable and constant regions (domains) which can be assigned to
defined human germ line . immunaoglobylin sequences because of their

hi %rgh‘aérﬁ % SHitgonsukritit 5 iR fIERRRGIR APy tishicwihout
Humidnaahitipdidiesadiecing RAovwindhdstansat wlerasovinabijlexprgssion,
anekvavertite; \itkehtb Gy Gudr cOpbinGheridBighiadR00t) 368d%ceutical
Hurpan gt bsg?f&%ﬁamﬁ%%e%mm@ﬂm%l%‘%{%&&yfﬁ)e

that are capable, upon immunization, of producing a full repertoire or a
sefectic Sguﬁﬁﬁﬁiaan %Hﬂ%%&lgoéj fiYiffe absence of endogenous
immunoglobulin production. 20 Transfer of the human germ-line
imiemaidgldbstingeme ftliayarestich germ-line mutant mice results in the

production of human antibodies upon antigen challenge (see, e.g.,
Jakobaqyits l.. Proc. Natl. . SCi 993),2551-2555; . .
g e pRe s 50, o SR SR Re e
YedPrirRhaTTOTeY %&@@%}%@%ﬁyﬁﬂrﬂﬁﬁ#ﬁﬁ%ﬁfﬁé@@@%@%@?é&%@%&’&é@éﬁ,
in SHRGE0ZB3aR5IAY NGB red PR eHowonthehRse statbd\Mintder@s UL -Mdlal,
Biqk 2371110992 3831 BaRcMauwks ol d erttal thh IMlaBiRlyReRide 9L ) 3Ral,
58315871 Tiaedeghaigussof Cole et al. and Boerner et al. are also
available for the preparation of human monoclonal antibodies (Cole et al.,
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985);
and Bo&FRerpmag: aptibtpdynngs riskd1 aereing nolwb:os) irofighzayiag variable
antibddyrenoompasséddineingrichisifanmbeofsaigtibb diekfiprdfetiably germ line
manaslonaloertbedigsingludiagsbWrnatPeing linjteddowhelganibediasy
antiBachh (LRIMENTS:. Classelleied anboaisa A0d 0CnRTCa CAANeEIRe of
antipodie % arlant or mutant ant o,élleag) as long as the c araé?erlstlc
propEATES ARG to thE HOIRIBINER 167 rétairddb s hRETaypreréthd)
arep8ctirhbmame hanidedistitoditss bEpeodued imbaugionakaimidotys. agice)
usekhhereimpeblersiondprapdration, of pridvetys mpiecepesord hiavidigction of
subsianfallviieisame aniRacd SegENE ous immunoglobulin production.

Transfer of the human germ-line immunoglobulin gene array in such germ-line

mutant mice results in the production of human antibodies upon antigen challenge
(see, e.g., Jakobovits, A., et al., Proc. Natl. Acad. Sci. USA 90 (1993) 2551-2555;
Jakobovits, A., et al., Nature 362 (1993) 255-258; Bruggemann, M., et al., Year
Immunol. 7 {1993) 33-40). Human antibodies can also be produced in phage
display libraries (Hoogenboom, H.R., and Winter, G., ]. Mol. Biol. 227 (1992) 381-
388; Marks, 1D, et al,, ]. Mol. Biol. 222 (1991) 581-597). The techniques of Cole et
al. and Boerner et al. are also available for the preparation of human monoclonal
antibodies {Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p.
77 (1985); and Boerner, P, et al, J. Immunol. 147 (1991) 86-95). A human
antibody encompasses the various forms of antibodies, preferably monoclonal
aniibodies 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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The term "recombinant human antibody", as used herein, is intended to
include all 5 human antibodies that are prepared, expressed, created or
isolated by recombinant means, such as antibodies isolated from a host
cell such as a NSO or CHO cell or from an animal (e.g. a mouse) that is
transgenic for human immunoglobulin genes or antibodies expressed
using a recombinant expression vectog transfected into such a host cell.
Such recombinant human antibodies have variable and constant 10
regions in a rearranged form. The recombinant human antibodies
acéeintg-td shecisHyepriiriagverd eerosiibrete dirorinvivrgiboditicThe term

hypemsnutidiohadiiuelythe aminerdaictkeguensesitbe Mtmmddflmolecules
regipms i SRerecambnanLaNhodies Me.gaaiiences that can be

assigned to defined human germ line VH and VL sequences, but may not
naturally exjst within the human antibody germ line repertoire in vivo. 15

hé 8 tFicieserahisand lirnpeaytiverrs W ashbristlolantndpd y include all
p réfembiyaati&ndmaﬁnmqugpm prisiessed, vasiadkl e rdgiatedi ey, roiodivigant
reginal QIR RS . SEHEAROKARIM lidgnanet leastanrariomefa @@mt@ént or
regﬁ%r}nthgtamxa]tcﬂ %% I%Qnssetja&t (egio on ofe an ar nt bod from a d ebr enes
source or g% €, usually “prep ared by recom |nan §

suth & &%Féﬁfaﬁﬁ%dﬁfég aréeﬁw%mtﬁaﬂ%%mﬁg %”dlft
notasiaidisie difeclydranonebiograftemier sEEhedicohiviassiaile el constant

antibgidiesh encampasbedhyihe prosdMinvEnEan asaihgsediondic ihae
consiankseaion @@&%E@@ﬁ% PR NG MG HPS-SRRSIE0E. r%?nthe ammo
sequence 1tlhat reSlfJIt in z-\l;r{]{antl havm di frgaiant g operties ac%

to (t%ﬁe inverton, especially i redard ¢ nfFArSIEE PaERB ‘f‘s Yare
(FORIUSTIgmIG 2T, éanzge@fﬁa@aﬁ de %ﬁrﬁﬁﬂﬁkéﬂﬁﬁ’éﬂﬂ@l EnsSSthreded sequences,

anfiinodier mﬁuerﬂpdnmx@n‘ﬂmpmﬁseﬂazmnﬂmdgmmﬂﬁng efestoire in vivo.
comprising DNA segments encoding immunoglobulin variable regions

an e n d mu obulin constant r s. Met
%ﬁ%ﬁéﬁ” SRS *‘a‘%f.%‘oa?%%vo PSRN SR PR

DNAMERE GBHR &n SRR chiig & @&F@%uwowﬂﬁwgh@a%@e% pe
30 ¥BiFIseN gS1R. lise aindprbleantan] PAtHY. Sk UBABL (4964)1B850BEE5; a
UScBadant Ngisn5c20i 238ie0) 5204, 248j1dhe Svariable regiontidyatabley
regp@%@ea h%e&am&ﬁk)mv%&agégrsetﬁ Ngavy.chain (ER:85 e not

used in denotes tkcl1 rt of ea e alrgf ht and -1Q-
Y occurrmg an ere ore DO ava a rec Y m xenogra rmce. Forms

of "class-altered antibodies” encompassed by the present invention are those in
which the constant region has differences from the wild-type constant region
sequence that result in an antibody having different properties according to the
invention, especially in regard to Clq binding and/or Fc receptor {FcR) binding, i.e.
by change or mutation of Fc. Class-altered antibodies are the product of expressed
immunoglobulin genes comprising DNA segments encoding immunoglobulin
variable regions and DNA segments encoding immunoglobulin constant regions.
Methods for producing class-altered antibodies involve conventional recombinant
DNA and gene transfection techniques are well known in the art (see, e.g.,
Moszrison, S.L., et al., Proc. Natl. Acad. Sci. USA 81 (1984) 6851-6855; US Patent
Nos. 5,202,238 and 5,204,244 ).

The "variable region” (variable region of a light chain (VL), variable region of a
heavy chain (VH)) as used herein denotes the part of each of the pair of light and
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heavy chains which is involved directly in binding the antibody to the
antigen. The domains of variable human light and heavy chains have the
same general structure and each domain comprises four framework (FR)
regions whose sequences are widely conserved, connected by three
"hypervariable regions" (or complementarity 5 determining regions,
CDRs). The framework regions adopt;d 13(beta)-sheet conformation and
the CDRs may form loops connecting the (3-sheet structure. The CDRs in
each chain are held in their three-dimensional structure by the framework
redisHe shtiTomhitbgeinelveiiisele brbinding thesotierdyhaiththe hvig@he
bindimgnisitef Fhildatibady nmama@mlamuname&aﬁm%eﬁeﬂgiﬁf&hbé
theshgavyichainal CRB3eR AnA @é&ﬂ%ﬁﬂx#ﬁ}l@ étPo aLrele. 0 %}P%'”%e
n

ty/affinity,of the ccordi ve ntlon an
there% e)éprowd%da v m%ﬁe Iﬁ}feﬂ‘{ al??’eo m%%?%ﬁeﬁ*ﬁ‘ést dffhgomplementarity
“hy eI Temim SOBRgER bifansy pdtisaiotardamibedpihstadnheet
usediersitirefenddlth €RRsinoaticiésigsesofkaingnlibpdyavhici@iee. The

re&pDRSIbJQa%c&&@ﬁ%g@mmﬂﬁmhll'@d%?@%mrdﬁﬁl%ﬁ% QU SRIBAERor
ermi ons; or
amiaadeRtlas IR {g@ AR A S AieTbipdioe

regions are 06 vari

o G S S RS L B e
Th&@Pé’veeI@mea@maﬁ@ﬂmsmﬁhm nelofimnbertibdihe s;mm@meaffmmwtme
C-tertitindissthe sldmginsieRivea iR lakREcARR3:6RE: CRRR2DRAGS th
FRéwERBR,and FR regions are 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,

by peoeTbiesien Rt AR tissbindinareoriénrinfeveut bisdytylen
blrmhf:rbfafran wefitibiodf:¢amincantid)eesidiss efhib vty swaifecier funekiose
Defaﬁraelm@:@azmlgrrm@@g@v%%%qu%e&%mE&%ﬂ%&%&ﬁ%ﬁh{}&%ﬁl

0

h es. Erlnrpnn?]unol Jlnsa,r vlde; into the class
e%@/ ?zr%é]ﬂ?ﬁ C§I\% d %ev ra of ﬂ1ese may b% her |v‘i’5e§ﬁ(
A

3%05@@@%1@@9&@@%% | eszerYgratdn degion
lgASSidtre Rehosriendsfinedndimeiagichs lght codrdsponchdmthe differshbdy
classeprikiftmuNoglabulingareicallesan8FR1 ACBRY, SREESNSCHVELY, éa‘@Rz.
Thmmmp@m%gqrﬂlfhglgm&'@&@HH%@Q&B{&&%Q@%Qh'a%%i}é’egﬁ ;
Fc&aﬁagl tgt afm?e r!geg Ig?%’tr%tlquso !:\)/ ﬂg&gwfgcg ?rrl]%e?e%g,v tthOQd CPubhc
Health Service, National Institutes of Health, Bethesda, MD (1991).

The “constant domains” are not involved directly in binding of an antibody to an
antigen, but exhibit various effector functions. Depending on the amino acid
sequence of the constant region of their heavy chains, antibodies or
immunoglobulins are divided into the classes: IgA, IgD, IgE, IgG and IgM, and
several of these may be further divided into subclasses (isotypes), e.g. [gGl, 1gG2,
IgG3, and IgG4, IgAl and IgA2. The heavy chain constant regions that correspond
to the different classes of immunoglobulins are called y, 5, v, @, and &, respectively.
The antibodies according to the invention are preferably of IgG1 type.

The Fc part of an antibody is directly involved in complement activation, Clq
binding, C3 activation and Fc receptor binding. Binding to Clqg is caused by
defined binding sites in the Fc part. Such binding sites are known in the state of the
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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 -11- art and described e.g. by Lukas, T.J., et al., J.
Immunol. 127 (1981) 2555-2560; Brunhouse, R., and Cebra, J.J., Mol.
Immunol. 16 (1979) 907-917; Burton, D.R., et al., Nature 288 (1980)
338-344; Thommesen, J.E., et al., Mg|; Immunol. 37 (2000) 995-1004;
Idusogie, E.E., et al., J. Immunol. 164 (2000) 4178-4184; Hezareh, M., et
5 al., J. Virol. 75 (2001) 12161-12168; Morgan, A., et al., Immunology 86
(19954 glesibed teEly 6907 A3, €dh biftimyaed 24108 12298:2560;
L 236 nElRT6:, M2 AT E348, TH3RMI KA AN P3O -GUnIerg D R, et

acerding,te £ insiey ﬁmaam@&@% ARtipodice afsHeass g&de)

Ig 09G3 sy n Ing
ac%éﬁ%%éw ereas IE 4eg%yti§o%]|£e)m §l nr%)?2 é@éﬁ) qﬁtﬁigjétr)ﬁf’ﬁfé e et
sy dterh, YdtPhdp 3 i ol e Hiddarmpate-colASmEatere it (HROTRATD-
Fcﬁ%r@lﬁbﬁﬂe@%@#ﬁhuﬁmh griding slenotesa. ReYaitoahich 1afecablys 18,
hakararsng, JEsiseense afadbeRar ta@(fcﬁcﬂﬁénﬁm @antinady of ﬁ‘h%at see

SU%@%@ 'mbmg'fb%dsu%& ﬁggﬁg&ﬁ Lne gg@sb%k”d'ﬂ 5%‘3 act] Vaﬁ'é%ﬂem

and/or FcR b IS at least reducet
500}C ?B?é‘r 6?:%%?@8%%%5%&?% &’é“éﬁ&ﬁ%@&yda\ﬁofﬁétwﬁ
éﬁm&@yms m*@rm oetiokhbwinCbathed skilled astisen Ghdidefiedtianin
thaba&moﬂﬁapawdeiﬁ&ﬂdg&mﬁmﬂb@d@ﬁ”ﬂ&ﬁoﬁaﬁhwfb@ﬁ AEHBNGtably
of & g I RARILE, Mt“’ﬁ?m e T e
thel%u&m%aﬁ{ %‘o%%éﬁ‘ﬁ"’ e r:ﬂ]%)a[r%]s ecébrg % FEHERqE énﬁ{ﬁ "e%)grl\ can
Pc Patesei o ‘i’iﬂﬁ%’é%ﬂ?g%leéﬁﬁé% rﬁ%ét%?’q@m@ré’dsa?@"@ccwmred toa
corhlpnsmgﬁym@mdy dhalfcomstahtsegithodyt éxample ieBavRrno the
SEQilliNGisAd )withipgdtation sk A34A apg %1%@%%@990&&2971%3

(WQI%%&L@A@&JZ‘&! ﬁ?@ﬁ%%%ﬁac%‘&a% s 5{‘15@‘ OEtXe? rat ¥ With an amino

descriped in det tetcialé equenceso
ImAUnSidY SRS Fheel e AR am.bm%@rmwfsrv@é}f ghafher parts

|nsﬂﬁﬂﬂééﬂéﬂ%&%@étﬁé§@a Rneberebbothy, BmpiabyiSruyefetrdihnin Fetrstt
J. Expe Medad 6631 98¢)at 8316486 prdfave] TWic ghat, MefhadssRnzymaly
178n498hsRHe22ibn 108 CORMIRNLARMAINS RIPITREL. e %‘(ﬁ%ﬁ&tlo?s
Pr%%ﬂ%ﬂ%%%%&& J8%,508 Rl Legion” (variable region o

alightc

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

The term nucleic acid or nucleic acid molecule, as used herein, is intended to
include DNA molecules and RNA molecules. A nucleic acid molecule may be
single-stranded or double-stranded, but preferably is double-stranded DNA.
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variable region of a heavy chain (VH)) as used herein denotes each of the
pair of 30 light and heavy chains which is involved directly in binding the
antibody to the antigen. The term nucleic acid or nucleic acid molecule,
as used herein, is intended to include DNA molecules and RNA
molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is doyhle-stranded DNA. -12- A nucleic
acid is "operably linked" when it is placed into a functional relationship
with another nucleic acid sequence. For example, DNA for a presequence
or Aandeisryciédslcensreipeiambivd| e i DRIACtEriatpolfirstivdel ifdefipnship
expressethhsanpeRir aldh ihaidpastiCipataandrpibielNdardtion girtbeuence or
polaé@f‘a%me@darm @5 BR0N20ERTSOPE AR UNKE£D: 3 COHIBDed as a
ser%,leng%lf |]&<Iaffe 58 etransctl_i_lgt|$(()2(r:|r cg Otgeofsgl uer ce %rd% réborsgngn o or
r%r ite i sopé’ ed to a coding sequen IS ﬁosﬁ’ 8d'%
as %@%ﬁ%&‘t@&?&?@ﬂ%ﬁd@éﬁ@éms seyersp N idkees H%%Hﬁ%‘?fﬁaf‘ﬂ?e"f the
DNw#gsesuencesibeingdibketingrateis, opackbiy k<o ahdiseargtonye if it is
leagesisRatigueus ﬁ&ﬂt@erﬁﬁ%ﬁcﬁa@h@mﬁ]}r/e&(ﬁ{mﬁmﬁﬂk@@f $dohbBlat the
nagaR Re e eaniaugus,KiBg IS ASEAMBISREd B 19AIONBlory teader
convenient restriction gites. If_such Sites do not exist, the synt e IC ’

oliGOFHENIS R AT GRS aFeoU ST inedesTEar e Watheve to be
corpatgianzs piakticels Ascoguditherehy, libetiorpreseignsicuetesttictiptinges. 1
andudietitesliv st asest) sedsinterebanganklyotidd alhstieh desigRatiansed in
incgég&@;&g%ﬂx I&H@n{%é{l’ﬂméic@ “transformants” and "transformed

cells" include the primary subject cell and cultures derived therefrom
without regard for the number of transfers It is also understood that all

proderyeth dypisit b rewsshorferfifdal IsBNBGonsht @ cthugeliperawed
or imaclvbrteptbiyutationd. Matiadtyrogeny thalhkyerdbpisariddynditonvadds
biol@ﬂmﬁﬁa&yﬁy andcesnedfenindne %@H@IIM%&W%@&@& A& and
|nC|U(i| urés %e Vge{gedl%;lq’lc%ﬂ SI nlaétlgr Itq:hntend%gf Itgfv\{rla!nk%?er rfr gg)
the context. e term ind Ing O as useél erein means t e

bintfi" 6%%?&?6’0%‘3?%?83@1%@% b B?‘r"iﬁﬁ’\’ﬁtiﬁe&&%%}ynﬁ?@ré (5B gue to
bindiigcansay imadnicisnhaatiionslyV isimrdaons Satfhee droshirtifigeopn
IL- b3RaligitabasineckbyuntatRlagmorighebotander(Sid Rl Biatiagded.
Megfre @%%@f%ﬁﬁ&@)&h%&@z%gé clear from the context.

The term "binding to IL-13Ra1" as used herein means the binding of the antibody
to IL-13Ral in an in vitro assay, preferably in a binding assay in which the antibody
is bound to a surface and binding of IL-13Ral is measured by Surface Plasmon
Resonance (SPR). Binding means a binding affinity (Kp) of 10 M or less,
preferably 107 to 10° M. “No binding” means a Kp of 10° M or more. The
antibodies according to the invention bind to the extracellular domain of human
IL-13Ral and preferably also of mouse IL-13Ral.

Binding to I1-13Ral can be investigated by a BlAcore assay (Pharmacia Biosensor
AB, Uppsala, Sweden). The affinity of the binding is defined by the terms ka (rate
constant for the association of the antibody from the antibody/antigen complex),
kd (dissociation rate), and Kp (kd/ka).
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25 preferably 10-13 to 10"9 M. "No binding" means a KD of 10-6 M or
more. The antibodies according to the invention bind to the extracellular
domain of human IL-13Ral and preferably also of mouse IL-13Ral.
Binding to IL-13Rai can be investigated by a BlAcore assay (Pharmacia
Biosensor AB, Uppsala, Sweden). The affinity of the binding is defined by
the terms ka (rate 30 constant for thg issociation of the antibody from the
antibody/antigen complex), kd (dissociation rate), and KD (kd/ka). -13-
The binding of IL-13 to IL-13Ral is inhibited by the antibodies according to
the BinbEKtish of He iinm o Rorhésiaibiied Dicise rrtheties Secostipataige
of iivdBitm. [[he 3RaHiibAR ambestarddisiéh Borpdifdiiiog Sudmanidissy to
ILA3RabiyimmebilizesanekiL - Esrapefbrdba asecadded khe IC5GRa1 is
el Shiha ARloRdies R ALARINGIAMEYRDYES 1 0e U o

IL-13 to IL-13Ral are no more, t €s are measure

av%?%og@% IR ERidRveatitas St e ﬁ%&%ﬁ%&&&%ﬁ%ﬁ@%&ﬂf@ﬂﬁ%m@ 6
Sindfe ICsovrige srnaybewst ofthwesegper Thediawiveliess dcebigisy three
thenitention shavapiatarablnglbitlingliesthashmeat eptiapespef IL-13Ral
as an antibody selected from the group consisting of 10 antibodies
LCR002-002,. LCSOO%"%%R C5002- 805 C5002- gg or L.C OO% -018 or
are mhﬁ%ﬁe esbalchc SKar ucéntc% Qe iRt gncte’m Bindin bsfl"me
thégétoa?ﬁuﬁédﬁ%sﬁ@ iy ?ﬁhﬁa}ﬁéﬂd@aﬁﬁhét%@et@dtb? SFPIPRoREsH)E of

usimgiiaodi e BDIR-602a RIS00R- 84 LRI FRednTHECHIOR MO nsiEORYRI1S or

anﬁ%@ﬂlﬁ&l&e@%’%@ﬁ% 16 GRP9R00QRsel 1o 3RPR- Mr&ég@%@@i]xé)ﬁy these
?F)Q%(%a%@ %%Qd kgl Lata %%C%”Cﬁwf%g gﬁ }Q» M %}ggy dl

ant tecCted at a concentration o O S|gna e

of BBOK &Lﬁﬁér?éltgh%wss‘ﬂ?a%@%ﬂﬁ%w%mﬁ 2,

seldeteeR i thEiFpiGonkistiNg- @ﬂén%dd'@QWOZI@bZLLEBGDZHt a
008:1<erfifdin00620:G6 Q-0 the bRIHIIZ 1B dhectedra: epiigpetrineans

a %ei%&m q@g SRiRaRERRAMRE09] épﬁlgmmg'a&%@%mwawng@eéQm

B e

such as amrno aci usua ave s

S orsu
L SRR b o g
chéetuteiistic saBbif of preidivaad thg onen afgibedtiobril @pitopedhasensist of
distipguishieddivthatthe bindipado dhedprmes ALhnetLIRe il s eskdPside
& 1ains and usually have specific three dimensional structural characteristics, as well
as specific charge characteristics. Conformational and nonconformational epitopes
are distinguished in that the binding to the former but not the latter is lost in the
presence of denaturing solvents. The invention comprises also a human antibody
binding to IL-13Ral and inhibiting IL-13 bioactivity, characterized by an affinity of
10° M (Kp) or less, preferably of 10 to 10" M for binding to IL-13Ral and by an
affinity of 107 M (Kp) or less, preferably of 10 to 10” M for binding to murine IL-
13Ral.

In a preferred embodiment of the invention, the antibodies according to the
invention are further characterized by one or more of the characteristics selected
from the group selected from the binding parameters ka, kd and Kp, binding to the
same epitope to which an antibody selected from the group consisting of antibodies
LC5002-002, LC5002-003, LC5002-005, LC5002-007 or LC5002-018 binds.
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presence of denaturing solvents. The invention comprises also a human
antibody 25 binding to IL-13Ral and inhibiting IL-13 bioactivity,
characterized by an affinity of 10-9 M (KD) or less, preferably of 10-9 to
10-13 M for binding to IL-Mal and by an affinity of 10”7 M (KD) or less,
preferably of 10-8 to 10"9 M for binding to marine IL- 13Ral. In a preferred
embodiment of the invention, the antifjpdies according to the 30 invention
are further characterized by one or more of the characteristics selected

from the group selected from the binding parameters ka, kd and KD,
b|%’iﬁ@@ﬁﬁ%ﬁ@%t%ﬁ%ﬁﬁ%@ﬁ%@%ﬁt@é@@&hﬁ%@%ﬁ

commtm@mﬁ antibetlies WId8H0AHGinEEARR-O08, 2200206 Tise protein
CRPR&RA Ok Ga @lﬁ&%ﬁ&w&tﬂc &he %%b%%@&ﬁo{maﬂﬁ Htehe

mven ion are, ref ra rodu ed b omblnant means S h metho
aré Wide % &ﬁ% Pthe stélfseagfy e}élfﬁtcé]n cgmappse proteln e%pree ta%?e

in Pr&ika @%Pﬂ@ﬁk%?’&?ﬁ%l@%ﬁﬁ wifrsenradingSghitrad éﬁméchmns or
antibpdgnpo fzemtidearidsesedl ipou sfipatidontorecpharhyasentieallymethods.
acEeplabien I PpEi:ined theRItNeXPIERSIpRiUE BitkAGiR altePding like
"%@ﬁﬁ‘%ﬁ?%ﬁ%@r&%ﬁ{] o Tagmenisdhereot-ase lngered Intoexpression, ¢
methods. Expression is performed In approprlate

ﬁ% {?he %r%g%ma?f&fﬁ%&%aﬁg%ﬁééu%a@émg RIBAERIEISP2/0 cells,

HEK293 cells, COS cells, yeast, or E.coli cells, and the antibody is
rem\zeﬁﬁﬂﬂmnpth&m&ua (SUpathatantioeblisnaftar hysis) . skR-Rectmbinant

gga@&&fe)@a afantibol l:ﬁll Iﬁlt%@%lmmug s:ﬂe%ﬁ&a&aegféh@ ailand E’r‘ r. Purif,
S L R R 2
)lﬁ? Bze%be&&ff%ﬁa@%hﬁm@l%%@mn&61611{2@0‘63816&@%%8) 870-

WéBﬁer R.G., Drug Res. 48 (1998) 870- 880. 15 The antibodies may be
present in Whole cells, in a cell Iysate or in a partially purified or

Su?ﬁ@%@'éfdﬁ’ew%ﬁ?% r‘é&f}ﬁ ORigPeIRMEY '@eﬁr%%%fe? 8%'”1'-1'“3%%maﬁy

other ular mponents or, other C tamlnants €.J er ce ular
E

nuRYBHES m‘a? U %&%8& TR PSEORRIIdMG Rk rlirep Y
tre%f#%ﬁbmﬂ@wxﬁaﬁmﬁ@ eoftheh etreminyrapiy oByaredialgepucteic acids
electrppheirasibyasndndthdrsavieti @ nomlndmhelastins SO Ausetelerdt,, €6CI

al.p ki AR tReRis i Mpleculal BOQYelectrophoresis, and others well
known in the art. See Ausubel, F., et al., ed. Current Protocols in Molecular Biology,
Greene Publishing and Wiley Interscience, New York (1987).

Expression in NSO cells is described by, e.g., Barnes, L.M.,, et al., Cytotechnology 32
(2000) 109-123; and Barnes, L.M., et al., Biotech. Biceng. 73 (2001) 261-270.
Transient expression is described by, e.g., Durocher, Y., et al., Nucl. Acids. Res. 30
(2002) E9. Cloring of variable domains is described by Orlandi, R., et al., Proc. Natl.
Acad. Sci. USA 86 (1989) 3833-3837; Carter, P., et al., Proc. Natl. Acad. Sci. USA. 89
(1992) 4285-4289; and Norderhaug, L., et al., J. Immunol. Methods 204 (1997) 77-
87. A preferred transient expression system (HEK 293) is described by Schlaeger,
E.-J., and Christensen, ., in Cytotechnology 30 (1999) 71-83 and by Schlaeger, E.-
Jo» 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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Greene Publishing and Wiley Interscience, New York (1987). Expression
in NSO cells is described by, e.g., Barnes, L.M., et al., Cytotechnology 32
(2000) 109-123; and Barnes, L.M., et al., Biotech. Bioeng. 73 (2001)
261-270. Transient expression is described by, e.g., Durocher, Y., et al.,
Nucl. Acids. Res. 30 25 (2002) E9. Cloning of variable domains is
described by Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86 (1989)
3833-3837; Carter, P., et al., Proc. Natl. Acad. Sci. USA 89 (1992)
4285-4289; and Norderhaug, L., et al., J. Immunol. Methods 204 (1997)
77E8Rarpopreteliset ¢ramsientexptzs sioorsysteneithible 293)d pdpsdebétdion
by $ehipeger, E.-J., and Christensen, K., in Cytotechnology 30 (1999)
71 83 and by Schlaeger, E.- 30 J., in J. Immunol. Methods 194 (1996)
;#99 Th(%[?corftrol equences that are suitable for prokaryotes, for
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SU'E@Q @5%3’@&5 Wﬁ%gdrﬁ%%cBXm ¥%%§9&?Anai an‘mboches is
|mmu Iotﬁﬁﬁ c%gon #)rocedures suc or.exam protein
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dla‘f%lée’ﬁ’ﬁ’ éﬂ‘lﬂlﬁwﬂ%ﬁ%ﬁ@rw PUANAd FenA ispledingaHalNA may be
momeaieddhantipoeigsn yertadilylisdlatediandisagitendedio$iag cells such as
cormeotleagl m&edggeéeﬂ h%m%réﬂﬁﬂaa&sﬁ%%%eﬁ\s@ FhE-RRY GElice

squnlg nee, |soI N@may e ins rted into
expr vec Bnrs W emh are then transsfyn &4 into ABSTE §mstuc gcﬁfml

Rpstash & or myeloma cells that do not other\lee produce
immunoglobulln protein, to obtain the synthesis of recombinant

motleclanitlodistinediating thetopheatsn Thehaibe diesaseosdinc Rt es
mvgmg"mg@@atwe@ ition. Mkﬁ@ﬁmd'sﬁd@ ﬁ(}%&%@&%f@é g%equence
qa‘? ﬁf g‘lodlfl tl? s Py B%eotl e %ﬁt tﬁ?mli]{o acid sequence 1o istics of
ifications W 4 ot arrsct oF AftEr BEERERREhERT
chabacHaRgtE GF%@%Et‘ﬁbé}Ea.’é’é'é?&ﬁg o askSiationti sanNrsdifitadorsd by
cantiedmt dethosphtyykstandardtechnighes kitodineinethearigaueh asd PCR-
siterdiiReie diiagenssSARRGR - madiated NAUSReSIS 1L anRe HRtVE,
a”‘éﬂﬂcﬂcﬁgesﬁgﬁ%u&?@%ﬁﬁl}édg 9&?&?&@1 with an amino acid residue having a
similar side chain. Families of amino acid residues having similar side chains have
been defined in the art. These families include amino acids with basic side chains
(e.g.,» lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic
acid), uncharged polar side chains (e.g. glycine, asparagine, glutamine, serine,
threonine, tyrosine, cysteine, tryptophan), nonpolar side chains (e.g., alanine,
valine, leucine, isoleucine, proline, phenylalanine, methionine), beta-branched side
chains (e.g., threonine, valine, isoleucine) and aromatic side chains {e.g., tyrosine,
phenylalanine, tryptophan, histidine). Thus, a predicted nonessential amino acid
residue in a human anti-IL-13Ra1 antibody can be preferably replaced with another
amino acid residue from the same side chain family. |

Amino acid substitutions can be performed by mutagenesis based upon molecular
modeling as described by Riechmann, L., et al., Nature 332 (1988) 323-327 and
Queen, C,, et al, Proc. Natl. Acad. Sci. USA 86 (1989)10029-10033.
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which the amino acid residue is replaced with an amino acid residue
having a 20 similar side chain. Families of amino acid residues having
similar side chains have been defined in the art. These families include
amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic
side chains (e.g., aspartic acid, glutamic acid), uncharged polar side
chains (e.g. glycine, asparagine, glut%@me serine, threonine, tyrosine,
cysteine, tryptophan), nonpolar side chains (e.qg., alanine, 25 valine,
leucine, isoleucine, proline, phenylalanine, methionine), beta-branched
sidemitaipdd eseugheeonimnty aiinbusete leiddReh dafordatio sidewhah dy
(e ptrivhasigeppbpriyiaiamine:ity phepfannfisidinalbdfupna predictegride
nogeRReah ARG dES e RN At Eﬁgy AU fidftea
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side KR Gt s TR G0 C?)té(f‘f‘ér ea% fer
m&%&%grsoa%éatem ﬁkﬂ@éﬁﬂﬁ?ﬁﬁﬁoﬂ’éhngsa@@égénkﬁ@m and epitope

Rigotivgnrbut. netyalmptaterehd3g{Ho88) B2 382mianantQpedacton, epaltein
Prmbmgbﬁmag%gﬁﬂﬁ%%gw)loow 10033. -16- Amino add

sequence variants of human IL-13Ral antibody are prepared by
introducing, appropriate nucleotide changes into the antibody DNA, or by

pePRA&T S Esidesaeh skt dticrai pe B&Riﬂﬂ%‘cfﬁ%é%@é‘éﬁno?ﬁ}hﬁ
a et fnikdderanteody glsagdgdoribbstisidedegdmeraiyarihlesrthe to improve
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side chain. Thus, the presence of either of these tripeptide sequences in a
polypeptide creates a potential glycosylation site. Addition of glycosylation sites to
the antibody is conveniently accomplished by altering the amino acid sequence

lklgr enzy%ahc attachment of the carbohydrate moiety to the asparagine

such that it contains one or more of the above-described tripeptide sequences (for
N-linked glycosylation sites).

Nucleic acid meolecules encoding amino acid sequence variants of anti-IL-13Ral
antibody are prepared by a variety of methods known in the art. These methods
include, but are not limited to, isolation from a natural source (in the case of
naturally occurring amino acid sequence variants) or preparaton 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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linked refers to the attachment of the carbohydrate moiety to the side
chain of an asparagine residue. The tripeptide sequences
asparagine-X-serine and asparagine- X-threonine, where X is any amino
acid except proline, are the recognition 20 sequences for enzymatic
attachment of the carbohydrate moiety to the asparagine . side chain.
Thus, the presence of either of these {ripeptide sequences in a
polypeptide creates a potential glycosylation site. Addition of glycosylation
sites to the antibody is conveniently accomplished by altering the amino
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Of MQaSkOK kY $Y9BIStakura, N.R., and Bahl, O.P., Meth. Enzymol. 138 (1987) 350-
359,

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

In yet another aspect, the invention provides isolated B-cells from a transgenic non-
human animal, e.g. a transgenic mouse, which express the human anti-IL-13Ral
antibodies according to the invention. Preferably, the isolated B cells are obtained
from a transgenic non-human animal, e.g., a transgenic mouse, which has been
immunized with a purified or enriched preparation of IL-13Ral antigen and/or
cells expressing IL-13Ral. Preferably, the transgenic non-human 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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15 except the linking sugar (N-acetylglucosamine or
N-acetylgalactosamine), while leaving the antibody intact. Chemical
deglycosylation is described by Sojahr, H.T., and Bahl, O.P., Arch.
Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al. Anal.
Biochem. 118 (1981) 131-137. Enzymatic cleavage of carbohydrate
moieties on antibodies can be achieygd by the use of a variety of endo-
and exo- glycosidases 20 as described by Thotakura, N.R., and Bahl,
O.P., Meth. Enzymol 138 (1987) 350- 359. Another type of covalent
MBS0 B iRlaisdiBo eilscaﬁ&eberm&mﬁlﬂﬁé RIS foserE Df%e: 2
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eXjgreRs AEemsareatisiog 3Ramea Asvd deiackendintetonthe invemidight
Prbtdralbly.sgheecisntatitzRiCetls poetiohtaieck:ftbaia dfahsgamiainaribeanan
animal  &8-1:2.4ansgenic mouse, which has been 30 immunized with a
purified or enriched preparation of IL-13Ral antigen and/or cells
expressing IL-13Ral. Preferably, the transgenic non-human animal, e.g. a
trARsh @RTESAE s breliracab b EsHPBHS PR HEMRAHER|ySchdfnsgenic
tramm@ed:exam agdnomandightichgin tramsgbeeededdingnateos angerbomad
gittibadyaiiierd &rdiuentne: ThedsoiaiedBratlisias thefvention. The
'”};P"BE e% o % %hﬁqoa&”&% (Segirﬁm%%%o%ﬁ) qf &Kgr s %‘P%ALCM%
antibodies e present invention also es a oma

CCarc
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intrensesig m@méx@nﬂ@ommehte théhigyinrieenic imclate s Sapablesi prodinig
frapGa ivansgafibuing: inadoanl maibediks firansgenic mouse having a
genome comprising a human heavy chain transgene and a human light

%rans ene e COdll aég %II & orti (%fag antib%d%oft e mveinno({lb
fusea 0 an ffln%lg?a 76 n %“"’afr lcalar embo menfa?ne t?ansucénlcy
ndﬁlﬁ&maﬁ%ﬁ.ﬁﬁarﬁgeatfraﬁggaﬂenwﬁrﬁ%s%aaaﬁ@%«aeﬁaﬁﬁésea heving a

cogenprisingoaniptisian Héameshizavirahsge hersgena hudnarhuigit dighinchain

transgene: enRcAEGRbOL fop@staT &f anapipatihelihainvention fheted
or enriched preparation of IL-13Rol antigen and/or cells expressing IL-13Ral.
B cells {e.g. splenic B cells) of the animal are then obtained and fused with
myeloma cells to form immortal, hybridoma cells that secrete human monoclonal
antibodies against IL-13Ral.

In a preferred embodiment, human monoclonal antibodies directed against IL-
13Ral can be generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic mice, referred to herein as
"HuMab" mice, contain a human immunoglobulin gene minilod that encodes
unrearranged human immunoglobulin genes which indude the heavy (p and y) and
% light chain (constant 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 hurnan heavy and light chain
transgenes undergo class switching and somatic mutation to generate high affinity
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transgenic non-human animal can be immunized with a purified or
enriched preparation of IL-I3Ral antigen and/or cells expressing IL-13M.
Preferably, the transgenic non-human animal, e.g. the transgenic mouse,
is capable of producing 15 IgG1 isotypes of human monoclonal
antibodies to IL-13Ral. The human monoclonal antibodies according to
the invention can be produced by immunizing a transgenic non-human
animal, e.g. a transgenic mouse, ha\7i|11§'a genome comprising a human
heavy chain transgene and a human light chain transgene encoding all or
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described in Taylor, L., et al., Nucleic Adds Research 20 (1992)

$233 G2QEtChaR, &nﬁh%ﬁﬁe@éﬁat%g?tgﬂégk&@ﬂﬁ\%?%%@ﬂﬁcg%& be
T“@%Fzyed&?‘ A R RN R
12 o: I accor ance with the general method, as desc:nbed by
Lonberg, " 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, a purified or enriched
preparation of soluble [L-13Ral antigen (e.g. purified from IL-13Ral-expressing
cells) can be used to immunize the HuMab mice intraperitoneally. In the event that
immunizations using a purified or enriched preparation of IL-13Ral antigen do
not result in antibodies, mice can also be immunized with cells expressing IL-13Ro.1,
€.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 Preund'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 by ELISA, and mice with sufficient titers of anti-IL-13Ral human
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Tuaillon, N., et al., Immunol. 152 (1994) 2912-2920; Lonberg, N., et al.,
Nature 368 10 (1994) 856-859; Lonberg, N., Handbook of Experimental
Pharmacology 113 (1994) 49-101; Taylor, L., et al., Int. Immunol. 6
(1994) 579-591; Lonberg, N., and Huszar, D., Intern. Rev. Immunol. 25
(1995) 65-93; Harding, F., and Lonberg, N., Ann. N. Acad. Sci 764 (1995)
536-546; Fishwild, D.M., et al., Nat. Bjgtechnol. 14 (1996) 845-851, the
contents of all of which are hereby incorporated by reference in their 15
entirety. See further, US Patent Nos. 5,545,806; 5,569,825, 5,625,126;
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Lobbingrusizet at, Nature 368 (1994) 856-859; Fishwild, D.M., et al., Nat. .
Biotechnol. 14 (1996) 845-851 and WO 98/24884. Preferably, the mice
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behsserdeiimmopalizatidesafleaie Spanging & veds Mice240an be
boosted intravenously with antigen 3 to 4 days before sacrifice and

IR aspgnsgﬁee@gn'xmgba@ed 851 HREWRECISE R £rA 5 1k
using PEG based on standard protocols to generate hybridomas. The resulting
hybridomas are then screened for the production of antigen-specific antibodies. For
example, single cell suspensions of splenic and lymph node-derived lymphocytes
from immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting
mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at
approximately 2 x 10° in flat bottom microtiter plate, followed by about two weeks

incubation in selective medium.

Individual wells are then screened by ELISA for human anti-IL-13Re] monoclonal
IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are replated,
screened again, and if still positive for human IgG, anti~JL-13Ral monoclonal
antibodies, can be subcloned at least twice by limiting dilution. The stable
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need to be performed. Several mice will be immunized for each antigen.
For 5 example, a total of five to twelve HuMab mice of the HCo7 and
HCo012 strains can be immunized. The HCo7 mice have a JKD disruption
in their endogenous light chain (kappa) genes (as described in Chen, J.,
et at, EMBO J. 12 (1993) 821-830), a CMD disruption in their
endogenous heavy chain genes (as_dgscribed in Example 1 of 10 WO
01/14424), a KCoS human kappa light chain transgene (as described in
Fishwild, D.M., et al., Nat. Biotechnok 14 (1996) 845-851), and a HCo7
huﬁﬁhﬁ%@aaw *éwauﬁu#arebweqaémeanﬁhgemmumimre medinm
5, f3DcA2areFhetidCol2 mice have a JKD disruption in their endogenous
light chain (kappa) genes (as described in Chen J etal., EMBO J. 12
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trappsggiicn(astdarcrHbRs N xRNl Af NGO EH A TREBDAHIR., e.g.,
vrapbRRdies Ganbs iaaigtand 1368 Wb 3ol HeIaNR. SRIHINS 521

20 U based on standard protocals to generate h

e D -
anfigfedd ﬁeehléenﬁ‘ﬁedieﬂeqweexamb@@mg@ dedirs ysibindions ditabases
spidatcadatity pephleda:tderi edihpdphoe)ies:dhioss Thadpizedinice;astces
fusgat te@eea%ﬁ;hﬁgeeumﬁss &@é@@@ﬁé&%@@ﬂge 'n&yswxslomaude
ceIIs Ail'?i Lbi%gla?wbh CeII are at?g é
appro t microtter plate,
St Pl SR AR RN

Hﬁei?é%ﬁ?ﬁ%%b!ec%ﬁ%@ Fﬁéﬂﬁﬂ?ﬁs wilioleuaitieifomehnerisereenein
byEgh&ﬁfxm;fhmuminm@&tb&ﬂahnbod@ebndhﬂgﬁmmdnlg@cmmldadteeable
Onggigxtensive hybridoma growth occurs, medium is analyzed, usually

after 10-14 days. The antibody secreting hybridomas are replated, 30

screened again, still positive for human IgG, anti-IL-13Ral i
Tl SR, EE S o Pt e TG ypeptide

d.l@%ﬂgwé@wlﬂh@%@lm@@c&mw éulibiesdin bmme cpfréidﬁé@ IL-
anfibRd; seldisat &oulthegroeslionsiddsgobiaracterization.

a)  an antibody heavy chain comprising heavy chain CDRs of SEQ [D NO: 1, 3,
5,70r9;

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

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

Accordingly, the invention provides a method for the production of a recombinant
human antibody according to the invention, comprising expressing a nucleic acid
encoding
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Because CDR sequences are responsible for antibody-antigen

_ interactions, it is possible to express recombinant antibodies according to

the invention by 5 constructing expression vectors that include the CDR
sequences according to the invention onto framework sequences from a
different human antibody (see, e.g., Riechmann, L., et al., Nature 332
(1998) 323-327; Jones, P., et al., Natpge 321 (1986) 522-525; and
Queen, C., et at, Proc. Natl. Acad. See. U.S.A. 86 (1989)10029- 10033).
Such framework sequences can be obtained from public DNA databases

103hat 3 ARIROGERRINN ST BTTIBG A58 AR e H RS QL SERnEINO:L: 3, 5,

germlin& sefjuences will differ from mature antibody gene sequences

begausethayprilnehintludeosgmpieieihassambieds\sriaojeIDe REs, 2, 4, 6,
which aéeog_qrdped by V(D)J joining during B cell maturation. Germline

gene sequences will also differ from the sequences of a high affinity
secondary repertoire antibody at individual evenly across the variable 15
regibn imisatiowdmtiber praferibiyvompabes anibeddiecaeidinmnieninvention
engoding Aqpalipepiide - bindingrovited 3Refdrablpebeynsaitelyiogrtidessay
inhipits the:binding Qb \L d3indk 11388l seleciad fromu e m&y&dsygeéd%%

of az) n antibody heavy chain comprising heavy chain CDRs of SEQ ID
NO" ,%l,mfﬁltg), or 9; b) an antibody light chain comprising light chain
CDRs of SEQ ID NO: 2, 4, 6, 8 or 10. The reconstructed heavy and light
chdin aritible negiansthee poehinedveritivn? pseddencesobhproimatere.g. 2
transiationdiaticdnGRRMBA! regighishanifrRNYated cibyadrmy18H0Raman
and. ganseription etmupalion o ol XRIAESION VEGIOH EOBUNCIR: THEent
heavy ang ight chain expression constructs tan be comhbined into a
singéepHETbroEBURi faBERYT SaRuhp tPaRarsttica ot SapaPRaRy e
transfected into host cells which are then fused to form a single host cell
expessigheth thlains.alhelodinglybihaifverion grovigles a dhethedts,
for e RIRAUCHOR.Of AJecambinant:ounan ARedY, ACCOLANT 1Q8df: and
invention, comprising expressing %‘Quﬁgl(‘ﬁ?ﬁld encrtl)dl -22= a) an atible.
antﬁoé%r)?tﬁ%navg ehal c%mp‘rlsmg eavy chain EBRESY I\ff_’)rr? %‘

5, Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

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

A “pharmaceutically acceptable salt" refers to a salt that retains the desired
biological activity of the antibody and does not impart any undesired toxicological
effects (see e.g. Berge, 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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7 or 9; b) an antibody light chain comprising light chain CDRs of SEQ ID
NO: 2, 4, 6, 8 or 10. 5 The invention further comprises the use of an
antibody according to the invention for the detection of IL-13Ral in vitro,
preferably by an immunological assay determining the binding between
IL-13Ral of a sample and the antibody according to the invention. 10 In
another aspect, the present inventiomprovides a composition, e.g. a
pharmaceutical composition, comprising one or a combination of human
monoclonal antibodies, or the antigen-binding portion thereof, of the
ordisRtiRisrRere TR aseep R ethbeeRithiackiar mliee andatgraces e
casnlrtichs. used herein, "pharmaceutically acceptable carrier” includes any
and all solvents, 15 dispersion media, coatings antibacterial and

anp{l%n% q&eg%sl |soton| ndfagt%?gr% ndd rﬁg agents and.the like

that are physio Préfera Iy, ) the caf}r?ég(r)"lig stnablefor®”

gically com
 intPARRSFRRRS ﬁttﬁaftﬁtéetﬂatw&a‘b dotatieotiderppirentem R e pldsisrile

adimiesielketionl¢Eaps byrinfBarosicor. iMfusios). A"phdrmaedatieadly agents for

acpbpiaatesrillyefere lamtaalbihatdelains disdesired 20 biological
activity of the antibody and does not impart any undesired toxicological

eff ee e Ber ., etal,, J, Pharm. Sci. 66 (1977) 1-19). Such
i gy e R SRR B el AR A

ad%ltﬁ@ﬁ sEiteRindpéte afidribpiniatrstianictitiBnsaltstieludedhdepical

denisethisomimgntoxity bydrgenicm aicsirsleteg svhidno tialorie s listra@fous,

comag&tusamgt tt@aateeﬁat IW@%@&F%&Q&@Q&%I%&%@&%@ R @ac,
methods known m the Aﬁ will be %pzlfi)h ﬁlate Bgu he skilled artlsan he

roﬁg&anﬁor’ mode (ijeadpmlnl’strafron will' vary depen arltleotﬁlg n e g
i Mé@s‘%?mal

reiae PG kimi RS Yo ST thdniFoaRingh BRI &ER
adimiedstomtion tifusiray be necessary to coat the compound with, or
coadminister the compound with, 30 a material to prevent its inactivation.

F%@é@@%égﬁ(ﬁﬁm Qﬂ%&ﬁa@#&@ﬁ@&%%@ EHQ %\(r:zgtﬁr\}egl,nwetnng

apg rlate C rr , for examg(e Alposo es, ora
5, g agents a spersing agents revention of presence of

microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions.
In addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption such as aluminum
monostearate and gelatin.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
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 fo achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic
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diluent. Pharmaceutically acceptable diluents include saline and aqueous
buffer solutions. Pharmaceutically acceptable carriers include sterile
agueous solutions or dispersions and sterile powders for the
extemporaneous preparation of sterile 5 injectable solutions or
dispersion. The use of such media and agents for pharmaceutically active
substances is known in the art. The phyases "parenteral administration™
and "administered parenterally” as used herein means modes of
administration other than enteral and topical administration, usually by
injéetiche drdsnelubles, sWivtodit fasretionydhtieiliespend Ouptramuseutly, of
?ntmﬁtﬁdaiki_nitﬁtﬁeg&h Mﬁﬁﬁ@%&cﬂﬁﬂﬁ@fﬂ@ﬁaﬁ%@ﬁﬂﬁ@ﬁ?oﬁﬁoms of the
intsgdRsmabiBiERRACEONGA AN SHACHER! SHOGHBNRAUS SUBCHNEYRle of
intr; rth%%ao%uqtﬁg%%]éarf S b%{%chpmd, ntraspinal, eplgfura gged .
intrasternal Injecton and musion. Fhete oo StioHE R ULy dsntisler
adfivvantund eringepricEiddhoderviicmng s ragams’, ethensiyigagentnds
anardispersiegabigentsitRmevbhtition fyite senperdfuly croapganismenphyy be
e”ﬂ_W%@é?Q&,byeﬁgt&f,i'%@?H{%ﬁ?z%%?&hf&ﬂd%b%&ﬁcéﬂbﬁkw Hihe
va nd-antifungal agents, far example, paraben,
ch%grg%ﬁtg%%%%%%%&éﬁnsgor ?cgagg‘?r ) gh%qﬁ%wﬁkg%erﬁ%&?ggrgé desirable to
include isotonic agents, such as sugars, sodium chloride, and the like into
thelberapoBridien p0uh kadditide aprbfbriged disexptiorhef the mjeptaiten is
p??gﬁ:lgﬁg;gsmeMﬁw&kﬁﬁW@i@@% Byrifae dmwm@fc&ilggah?fered
whigk SefRl stearate an atin... ..
Reégoeirdégﬁeof t}lge r?utié %ﬁ%@ﬁﬁsgml% i’]ﬁéﬁa%géid Ejtrﬁg%}:eon% ﬁ%ﬁﬁﬂgngflfﬂlend
présent | T O AR IR A e B SHPP s BRhSRS YstR%ted form, and/or
the 25 pharmaceutical compositions of the present invention, are
forfrajselividity phabmacdutioalty feceptaple tpsageffesmasdytich as lecithin,
cobyanipial.metbpdgkpevpiethene of adllindhg ﬁfgpéﬁﬂfﬁkg@%ﬁg&e of
levelsatihe agtive inredients in the pharmaceyitical compositions of the
present inventjon may be varied so as to ollgtaln an amoqrﬁ Bt ?
P PE TR et P R 0B lopecr b Ebleide in the
respHEitEma lnmgiturmrapariptntofipo Siiomtdn dmpdetiohadmihistnatight
witheuttigingdioxi@g in the composition an agent which delays absorption, for
example, aluminum monostearate or gelatin.

The following examples, references, sequence listing and figures are provided to aid
the understanding of the present invention, the true scope of which is set forth in

the appended claims. It is understood that modifications can be made in the
procedures set forth without departing from the spirit of the invention.

Description of the Sequence Listing

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

SEQIDNO:4  light chain variable domain of HuMab LC5002-003
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-24- to the patient. The selected dosage level will depend upon a variety
of pharmacokinetic factors including the activity of the particular
compositions of the present invention employed, or the ester, salt or
amide thereof, the route of administration, the time of administration, the
rate of excretion of the particular 5 compound being employed, the
duration of the treatment, other drugsscompounds and/or materials used
in combination with the particular compositions employed, the age, sex,
weight, condition, general health and prior medical history of the patient
beifl} HeAtekp anHoE dhditorerivelit fowin of tHeMadiQIAREDT he
composition must be sterile and fluid to the extent that the composition is
LGdeliprable byigriens, nadiiniaasiie g can be an
isotonic buffered saline solutlon ethanol, polyol (for example, glycerol,
u$gleélene %m col, and liquid pol etheylene lycol, and the like), and
resltF?é?/e‘é’falP’r’éﬁ lndiempiegh bRUMeliieRtga-0e% example,
by use of coating such as lecithin, by maintenance of required particle
sizgdnithevoase of disaaisioniand Lynise O ol iasiamsedn many
cases, it is preferable to include isotonic agents, for example, sugars,
poéﬁ I rﬁls such as mannitol or sorbitol, and sodium chloride in the
%(j R4 ong ef‘é’ﬁﬁhéﬁs‘@ﬁﬂ%?rdﬁﬁﬁ’éi PhectEdrb E6R198%8ns can be

brought about by including in the composition an agent which delays
atSRIIONOIAD exaftesiakimibla JRanosteaiaigor osiesing 20 The
foIIowing examples, references sequence listing and figures are provided
%rﬁg erst fthe resent invention, the true scope of which
is'se rteﬁ he® C@llé? Rt E8fnderstood that modifications can
be made in the procedures set forth without departing from the spirit of
thehféhhiéhl Destliptionin theBSeateadenListing 25 SEQ ID NO:1 heavy
chain variable domain of HuMab LC5002-002 SEQ ID NO:2 light chain
Vﬁ%ﬁ QQH‘@{%Q%EUMab LC5002-002 SEQ ID NO:3 heavy chain
variable domain of FluMab LC5002-003 SEQ ID NO:4 light chain variable
domain of HuMab LC5002-003 -25- SEQ ID NO:5 heavy chain variable
ddiigdis &f HuMakhoms0eRdes of anti-IL-13Ral antibodies to immobilized
recombinant human IL-13Ral polypeptide. Incuded are

polyclonal rabbit-anti-human IL-13Ral antibody AF152 (R&D
systems) and anti-KLH as a negative control HuMab.

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

Bigure 3 shows the blockade of IL-13 binding to CHO cells (expressing IL-
13Ralphal and JL-4Ra2) by anti-IL-13Ral antibodies. As a
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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SEQ ID NO:6 light chain variable domain of HuMab LC5002-005 SEQ ID
NO:7 heavy chain variable domain of HuMab LC5002-007 SEQ ID NO:8
light chain variable domain of HuMab LC5002-007 5 SEQ ID NO:9 heavy
chain variable domain of HuMab LC5002-018 SEQ ID NO:10 light chain
variable domain of HuMab LC5002-018 SEQ ID NO:11 x light chain
constant region SEQ ID NO:12 yl heayy chain constant region
Description of the Figures 10 Figure 1 shows binding of anti-IL-I3Ral

antibodies to immobilized recombinant human IL-13Ral peptide.
InEighecPare polyBRIValthabFRAHE- L 13Ral a?ﬁfbgﬂﬂgemi%@?é&fﬁ
systems) and antisithbbiized negativbicoritrotddribabI-iie! 2 shbwsptide.
nhibition of IL-137hinlied ledrpepRe G el 3Relhord A sRGEDIAK Ly
anti-IL-13Ral antlggféﬁs IE 3 sh ﬁfﬂg{%}aﬁe of IL 13 nd'%%%?
CHO cells (expressin RathhHi y anti- fi-Ls ﬁ

antibodies. As a HHQ%% control, a commerC|aIIy available polyclonal
anti-IL- 13Ral antibody (AF152, R&D Systems, Minneapolis, MN) was 20
inghadegieligure 4 shows binding of anti-IL-13Ral antibodies to hiL-13Ral
and binding properties to functionally related receptors hiL-13Ra2 and
hlh-4Ra; -16 Figure 5 shows the capacity of anti-IL-13Ral antibodies to

bi obilized recombinant murine IL-13Ral polypeptide. Included
ar&peaatienal joaridgmahuman IL-13Ral antibody AF152 (R&D Systems)
and anti-KLH as a negative control 5 HuMab. Examples Example |

CeangratienPHIYBEdaM @stibodies according to the invention can be produced by
immunizing a transgenic non-human animal, e. g. a transgenic mouse having a
genome comprising a human heavy chain transgene and a human light chain
transgene encoding all or a portion of an antibody of the invention, with cells
expressing human I1L-13Ral. B cells (e.g. splenic B cells) of the animal are then
obtained and fused with myeloma cells to form immortal, hybridoma cells that
secrete human monoclonal antibodies against IL-13Ral. Human monoclonal
antibodies directed against human IL-13Ral can be generated using transgenic
mice carrying parts of the human immune system rather than the mouse system.
These transgenic mice, referred to herein as "HuMab" mice, contain a human
immunoglobulin  gene minilocus that encodes unrearranged human
immunoglobulin genes which include the heavy (jn and v) and K (kappa) light chain
{constant region genes), together with targeted mutations that inactivate the
endogenous pand kappa chain loci (Lonberg N., et al., Nature 368 {1994) 856-859).
Accordingly, the mice exhibit reduced expression of mouse IgM or K, and in
response to immunization, the introduced human heavy and light chain transgenes
undergo class switching and somatic mutation to generate high affinity human IgG
monoclonal antibodies. To generate fully human monoclonal antibodies to human
IL-13Ral, HuMab mice can be immunized with cells expressing human IL-13Ral
in accordance with the general method, as described by Lonberg, N., et al., Nature
368 (1994} 856-859; Fishwild, D.M,, et al., Nat. Biotechnol. 14 {1996) 845-851 and
WO 98/24884. Preferably, the mice will be 6-16 weeks of age upon the first
immunization. For example, 1L-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



10

15

20

25

30

The human monoclonal antibodies according to the invention can be
produced by 10 immunizing a transgenic non-human animal, e. g. a
transgenic mouse having a genome comprising a human heavy chain
transgene and a human light chain transgene encoding all or a portion of
an antibody of the invention, with cells expressing human IL-13Ral. B
cells (e.g. splenic B cells) of the animal.are then obtained and fused with
myeloma cells to form immortal, hybridoma cells that 15 secrete human
monoclonal antibodies against IL-13Ral. Human monoclonal antibodies

dirsErsabighediurhs PRsma e hesrkenst Re kb rapp i ice with
canrffinignyaites obfhe thbomemithmdielsysten rahendglohthie modsesed for

SYﬁﬁ%ﬂiBrtaTiBﬁﬁﬁﬂ@'&ﬁﬁ@Eﬂ@d@éﬁQ BredRreddo agneinassteduhaive gty with
r?i‘}w 'HL%P@&%Q!%H'&%@%%%’HRB mﬁil@?é %’i‘&‘ des For
ea man mmunog In genes incl 1€ t eav
an"d‘%‘}S’%Tﬁg% ppaf i ec‘ﬁ§?7 ‘66%% ?é%f’i%&?éﬁlb SEPUBE %P H’y
targisteberputalidn sdiramitric v dleithendasdeeienbelt shaie Kppre Lisamssidep
(LaehetgdNn chah Nat(1oB6EH1I894) B5B858)0) ACCMBi Ry ieniCtheir
eXéHQHg&@HQ@QMW@ﬁﬁ'%Eh@! MAOVRE BN Gh *izxé& 11 VSFIW@S&F%@@,
atlon 1ipe |nt ycg hgrman heav da %gdtc E 39 es 2
oS R R R R iy AR e R
huﬁ%?f@lg@%%r@@%ﬁ&%?ﬁ?béﬂr%@ﬁbe?@a@e ﬁmgﬂhé}ﬁfﬁ%hﬁ%&w hain
antibogies (eshismabed iaME, HUNE ide EETob2 immmbmzed itikdisaligion
eX&rQﬁéikn graumani-1bBRakii RespIrane Mhdﬁaermemqmbﬁ@ihp, letaﬁl
t
o EFRs, 9¥N§%@§f%%%ﬁa%? %&é&&s ) RN S i
Pr%‘f%‘?%lk()ﬁ dfrerihs wmréefa%é*é Ot la“&é‘*uba%@fhgﬁlan kappa light
imeheini zasegeredresennpled inAigRdliiadéicdtel dulsBarrdmelséd (P96)
IMgAEZE atbaHiNbab oiaen hirapetitonealygch €dnistuibetispRRse RENof
bevm@mr@ﬁ@vqménﬁo%@w ;91 JhRemmunization PLole el WithdlasMse
sam sbel obtalnegP etroorbdtal bleeds. lT Ias ah
e Y e SR A el
ILE%ﬁRfﬁf‘HHﬂ%aWﬂ’ﬁiiﬁWﬂﬁg"Fﬁﬁﬁﬁﬁ st e e ARG AesF PP eciiic

coargdpyoidingBvutipldtiogicaell seshbovstad dhtrdsenond iy svith nadtidernvad
to ¥ Hpscheforaacriigenand renaevakofulag splepn aoddymakenagdasohar

5 SXARIE LHVRRRICRL N HER 5% PEQIZALAN SA0LR IyRZad:

Th{?7HC?37 in flat bottom micro titer plate, followed by about two weeks incubation
in selective medium. Individual wells are then screened by ELISA and/or FACS for
human anti-IL-13Ral monoclonal IgM and IgG antibodies. Once extensive
hybridoma growth occurs, the antibody secreting hybridomas are replated,
screened again, and if still positive for human IgG, anti-IL-13Ral monoclonal
antibodies, can be subdoned at least twice by limiting dilution. The stable
subclones are then cultured in vitro to produce antibody in tissue culture medium
for characterization.

Immunization procedure of transgenic mice
Three HCo7 mice (3 males), strain GG2201 {Medarex, San Jose, CA, USA) and 2

HCo012 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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mice have a JKD disruption in their endogenous light chain (kappa) genes
(as described in Chen et al. (1993) EMBO J. 12: 821-830), a CMD
disruption in their endogenous heavy chain genes (as described in
Example 1 of WO 01/14424), a KCo5 human kappa light chain transgene
(as described in Fishwild, D.M., et at 10 (1996) Nature Biotechnology
14:845-851), and a HCo7 human heagy. chain transgene (as described in
US 5,770,429). The HCo12 mice have a JKD disruption in their

endog} nous I| ht chaln fgappa) genes (as described in Chen, J., et al.,

SRR R AT eI ERG Brametoncally
heﬁ\Pﬁ@hélw@en@sq%(dekemedamb@s@ﬁmm iy ironomizade )08 Kobs

humes Kampestight3Rehainswisgend (amdrecibeskipdtishilils Dabuveht
al.(ial Bi%&?i@@&ﬁa&&l%%@o@%sﬁil s B0t aimanasaeqhiale

e e e e g

using PEG based on standard protocols to generate hybridoinas. The
redBdtisihhybridamas are then screened for the production of
antigen-specific 20 antibodies. For example, single ceII suspensions of

ic and I mph no rive phocytes fro %zed mice are
fusw;] 0%%rr%sce)cre ;%n%rrg%%}ﬁs@ Ty gr‘ﬁnécg hlﬂ‘%%
t

e I e ot
mlmtratvmxt)pb@té:, Yollbswdch dyvaboioteisinreeks incubation in selective
medium Individual wells are then screened by ELISA and/or FAGS for 25

;e%_@ IL-13Ral monoclonal IgM and 1gG antibodies. Once extensive
om wth o urs the antibo retin ridomas are replated,
LIRS RRER R LG s A SR v
monoclonal antibodies, can be subcloned at least twice by limiting
diltutodetdhenstaid abiith elothe 2 isottience thiti fedk inivitne toploslueembinant
anfipqeydn, ﬁ%ﬁ@éﬁ%ﬂﬁ@ﬂgﬁoﬁ%@@w@&%@a@% IRWAIZRUORed
procedure o ) ree . HCo7. mi

(Med%a%éx ;ml[l}osa%e%&@f % adso ci—f?:lorl % e isﬁwa}eﬁan%?f"?sm%o%y
stréfif %%%ﬁ(l\ﬂé’@éﬁé% Sah 336%‘5’@% BeRy e ie
108-HERRGD 66lt6, Treassfodte dnwittvifin bxémgsltm werstblockgd fpraddition of

IL-18Ra%n batistiaheiged MIm e PEStONE Were GMErCAieI A g ween® 20) and

INtEAPRIIOREAY 30 min at room-temperature {(RT). Then, serially diluted HuMab
and control antibodies (100 pl /well; dilutions in 1B} were added and incubated for
1 hour at RT. The plates were again washed, and bound human antibodies were
detected by incubation with peroxidase-conjugated rabbit anti-human kappa
(DAKO, Denmark) in a final dilution of 1:500 in IB. Polyclonal goat anti-hIL-
13Ral antibodies were detected with peroxidase-conjugated polyclonal donkey
anti~goat IgG (Santa Cruz; dilution 1:1000 in IB). After incubation for 1h at RT and
a subsequent washing step, the plates were developed with ready-to-use ABTS®
solution (Roche Diagnostics GmbH) at RT in the dark. Absorbance was measured
at 405 nm after absorbance of the highest concentration reached a sufficient OD.

All antibodies against IL-13Ralphal tested were able to bind to immobilized
extracelluar domains of human JL-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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(i.p.) and subcutaneous (s.c.) at the tail base. For the first immunization,
100 pl of 1 x 106 HEK293: IL-13Ral cells, was mixed with 100 pl
complete Freund's adjuvant (CFA; Difco Laboratories, Detroit, USA). For
all other immunizations, 100 pl of 5 cells in PBS was mixed with 100 pl
incomplete Freund's adjuvant (ICFA; Difco). Boosting of mice When
serum titers of anti-IL-13Ral were foygnd to be sufficient, mice were
additionally boosted twice with 1 x106 HEK293: IL-13Ral cells in 200 pl
PBS intravenously (i.v.) 4 and 3 days before fusion. 10 Example 2

TeRRHHROBAENTY SPHna I ANTSHIRREd |F2ibRd, wl%lﬂs% apopositive
detennmedbe bbiity effitientdntioodiesrohtielirede ativrctdubindlitoains of TL-
reqerekinant: )L-13Ral, the extracellular domain of IL-13Ral (R&D
Systems, UK) was dissolved in PBS (1 jig/ml) and allowed to adsorb to
mlcrotlter plates (NUNC Maxisorb) by 15 incubation over night at 4C. After
plates with washing buffer (WB = 0.9 % NaCl; 0.1% Tween(r)
Zojlﬂnm@lﬁélbrﬁahg@m&*,w&r@%b%é}w btenadimst @@ES{SD incubation
buffer (IB = PBS with 1% crotein C and 0.1% Tween(r) 20) and mcubatlon
fonR At r&gmt&m%@awm gD seialbrdleHMaRiA %D
cogtrol ant ies II d 238%%&%]\52 Wereﬁ\1 edgg Incuk bat(-;-t .
for’} ffefnﬁ’ou tR ﬁ es Were agai Ashed ound NAman

anﬁbé@.é@%e%;d%éoﬁﬁytﬁ@cﬁb%% Wﬁhfﬁ’éi%%c?%@%?ﬁ u@ﬁ@eﬂlr&ﬁﬁh
antlihioanitkippaertDE860 abé markpdnie fifahohletiBE. Gt PRI wH: again

PWQ%&@EQQ%@DH'&M@B@KQ@M@W% dﬁt@@tg%ygm d_gunon with
ergxida C n

R SR B SR B S o ﬂ’%@ se%fés% and
walHg e B b RE I qEsRih s Ritcretily FoEhS 113

sohﬂt@hﬂ@k&h&ﬂﬁa@ﬁ&ﬁw@m BH) an quncﬁmérdam Q&waﬂc@a&/a@ded
meawmbaﬁeé@& N Al alieerbance; ﬂfd@hﬁig heghaancentratiixected by
gdasuficient QR aRtReMiesRAAINSEL- d3BaIPHA BSIStWERSE of
Blnd |mm0tt’) [ﬂzed gxtr&\ %”%g main 1of h amzsam 'e'-e13'§s%%a Targ1
évalues etermined wefe m&‘. r Eféj hM Tor The

vaﬁéﬂ@%edam%émég tedie AP n%‘&'éfﬂfé 6@%&51%1%9@@@1 Gy at
notdin ttooghreimmm OWllized exdrak e lldisr orrairs ofedsud-at 405 nm after 45

to 60 minutes.

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

Example 4
Radioligand Binding Assay

1291.]L-13 binding assay was performed using CHO cells expressing human IL-
13Ral and human 1L-4Ro in binding buffer (25 mM HEPES, 150 mM NaCl, 1 mM
CaCly, 5 mM MgCly, and 0.5% bovine serum albumin, adjusted to pH 7.2). 1x10°
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13Ral. Polyclonal goat-anti human IL-13Ral antibody, included as
positive control, also bound efficiently to the immobilized extracellular
domains of IL- 13Ral (Fig.1). Example 3 5 Inhibition of IL- 13 binding to
IL-13RalllL-4Ra heterodimer (ELISA) Microtiter plates were coated with
100 | hiL-13Ral:hFc chimeric protein (R&D Systems, UK) in PBS at 3
Vg/ml at 4C overnight on a shaker. Afigr washing the plates with WB,
serially diluted HuMab and control antibodies (100 p1 /well; dilutions in

IB) were ad d and .inc for |n at RT. Th re again 1
wilER i pe R R bR S e AR g AR o1
iy \R/&WI‘ITB) Pl 16 area e @gsm»ws EE T of LR
|BYeceracaediandfiitkiialédifed Inhtlat REyAfterdatashingitfrep| stes40G:
pIphiatiny aiadsantdkndiRntinothiBAM2ddRe RYS EMep KPR 13 to
Conceﬂ” ‘?anoé imlwas 9391 andine ?&%9 fﬁaJ@ Rlath W4/
was ? e aes é) ]L was etecte LL eI‘OXI Se- COUpeTE'(j

str@ﬂi‘f&ﬁ&?ﬁ RF?S&H%‘b‘i%&Bh&é’c E?é‘ mHP
(intubbllisivp erioe ity aPRA) amhaiwwbwstMS ﬁBéﬁé(hdlSdEvem]éé@ﬂr
withgieathhtamsNBTHiP sdbtien iR oahpiiagnastics GmbH, DE) at

room temperature (RT) in the dark. Absorbance was measured at 405 nm

aftgn 4puke &0 npnties. 29pAnRedise d 18908H0R: bR 9033 to the IL—
LC5002 005, LC5002-007 and LC5002-018 were able to inhibit blndlr;a

L PR %mﬂ% Thecelmiiin rexmiss fhiBRGIYSIES NG
frobd sqEpRroadately 5096, B0R5M? RakiiiantnotdatadeAfeddR.09 nM and

(p@lg@lgﬂﬂﬁgt@@|§M%@%ﬁ§ﬁég?cted the negative control anti-KLH
did not inhibit binding of IL-13 to the heterodimeric receptor. The IC50

values obtained 25 were between 1.5 nM and 10.1 nM for LC5002-002,
L C5004,833, LC5002-005, LC5002-007 and LC5002-018 (Fig.2).

Exampgio §%E'i%“933&%§.1 LSRR NI R ES A NAS
performed n% CH% cells xp‘?essmg human IL- 30 13Ral and human

IL-AREH er (25 mM HEPES, 150 mM NaCl, |mM CacCl2, 5
mM MgCI2, and 0.5% bovine serum albumin, adjusted to pH 7.2). 1x105
Peripheral blood mononuclear cells (PBMC) were isolated by a Ficoll Hypaque

density gradient. After washing the cells with RPMI they were resuspended in
RPMI/10% FCS and distributed at 3x10° PBMC/well (volume 50 ul) in 96 well flat
bottom microtiter plates (Corning Incorporated Costar), Then, 25 pl of an anti-
human CD40 antibody (Immunotech) in a final concentration 0.5 pg/ml in
RPMI/10% FCS and 25 pul of an anti-human IgA+IgGH+igM antibody
{Immunoresearch) in a final concentration of 10 pg/m! in RPMI/10%FCS were
added. Then serially diluted HuMab and control antibodies (50 pl/well; dilutions in
RPMI/10% FCS) were added and the cells incubated for 30 min in the incubator
(37°C; 5% CO9). Then recombinant human IL-13 (R&D Systems) in a final
concentration of 0.67 ng/ml was added (50 ul/well) and the cells incubated for 72h
at 37°C/5% CO». 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% CO9. 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
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-30- cells per well were mixed with the antibodies and preincubated for 15
minutes to | hour. 0.1 nM 125I-IL-13 was added, and the mix was
incubated at 4C for 4 hours. The concentration of 1251-1L-13 used in the
assay was determined from saturation binding analysis, competition
analysis and determination of input 125I-IL-13 to 5 reach equilibrium
binding with the cell line. Samples wepg harvested onto a GF/C filter plate
pretreated with 1% PEI/0.5% BSA and counted on Packard TopCount
Scintillation counter, Data analysis was performed i |n PRISM using

nonr} riEe%f Er‘egreesnst%fﬁl%urvec%lttgéf BRPAGEY AivaAicS |8’§§“@A§teﬂllwas
antifisafed srrsriad finelR Hip Ralssrsd srAsR A dmaPB befolBd/1.1 Y eman
thes¢turd Glb8Ra Atd4Ralysoinin ex FRES cadliblat@dwCrtbratde SBDN Biosciences

anm@gmﬁglegmaa%& G@ﬁ&@?g QQ@C%@Q&%Q%%P%Q%%E%OOO

Were bee wee ate?c? an ter 84.8 i
(Fl xamp %Di %nnoﬁ AFinGuced upreg ?a’f?oﬁn i)%%ﬁ”a €
gﬁ e AR PP RGP IR ésl%ma mssﬂﬁéﬂarfe@ma@@auve cluster for
mo%éiﬁank@aﬁeens {HBNIC) withes idokite bbyratcicatisHydaqubyzeb Asityer for
gradliEtefetis@ashing the cells with RPMI they were resuspended in
RPMI/lO% FCS and distributed at 3x105 PBMC/well (volume 50 I) in 96
flatbbott |cr tlter Iat Corm Incorporated Costar). Then 25
1 BT A i T HIOB g o CREGH) T8 b ymphocyies
comtEnthaRERTD. 8 Jighdl ﬁrndqpmgb@/ofwcesnaw@s PLB0AeMILGEHNNRA003,
|gAKIFBHYMN, AritHe0ehh0( rancLhaBEsea0Ts)) dada MImnﬁﬁnmw af &hilar

glr@t@ﬁi@%&d'f@%%&@ﬁﬂd@ Im{agggaa%g; o &pﬂu an
co ies W utions in °o were adde
and ﬁw 0?%5 [$ incuba 20 %38 g&ﬁq A e |ﬁ€ﬁ§% M for

ThERREEsh &QWWM%Q%&%%&%) W@ﬁ%ﬁ%éﬁéé&ﬁﬁﬁwb&»
0.6Ph§2HAInYEEBRABER (50 l/well) and the cells incubated for 72h at
37C/5% CO2. After this incubation the plates were centrifuged and the

m j 1@§pirated For detachment of adherent cells 200 p1 of Accutase
a eorl(;;iiied and the cells incu ﬁged for a prOX|m tely 5 min at 37C;
5% 8)5 & Cols WaTd ST ReREHR 4 pY ¥ka 1§ and transferred

to a round bottom plate. After
TF-1 cells (ATCC # CRL 2003) were grown in media containing ATCC modified

RPMI, 10% FBS, 1X Pencillin/Streptomycin, 2ng/ml GM-CSF. A day prior to the
assay the cells were maintained in GM-CSF free media.'5 x 10° cells per well were
incubated with appropriate concentrations of anti-I1,-13Ra1 antibodies at 37°C for
1 hour. Then the cells were stimulated with 2ng/ml of human 1L-13 (R&D Systerns,
Minneapolis, MN} or 0.1 ng/ml of human IL-4 (R&D Systems, Minneapolis, MN)
and incubated at 37°C for 48 howrs. The cells were pulsed with 0.5 pCi *H-
Thymidine and incubated at 37°C for 16-18 hours. Samples were harvested onto
GEC 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 Seftware, 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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centrifugation and aspiration of the supernatants the cells were incubated
with 200 pl 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 -31- at 4C, then centrifuged and the
supernatants aspirated. This washing step was repeated once, and finally
the cells were resupended in 200 pl 0§PBS/0.1% human serum albumin
and analysed in a FAGS Calibur flow cytometer (BD Biosciences

th:émin en, San Diegp, CA) using.the CellQuest software. In most

cadt TOBBA% DieHicisatc SRR i el B doNght St oald for
inclteROEnRPUidE adinfor desr08%00P v Ge3ReaMTive LRI pregatslr
on ar Gl ieap bsitivefonl s tediiducEIPMphelyasiorAiGDA4vwpositie sYusief of
O B P v or
Weig'%-éjf\%/e%ceen 8%%%%% ¥n o%@%%oﬁ%’éﬁﬁﬁs&%&ﬁ% 457 oM for
LB 603 for enitodies 3065662 b6704APREEEBNDDE5dreP R oiand

forlARE82-018 diehilean pu@fildimad 66undd.for inhibition of IL-13 induced CD23
upregulation on human monocytes. On monocytes the IC53 values were

be 04 nM and 62.8 nM for antibodies LC5002-002, LC5002-003,
LC%%UUS, C5002-007 and LC5002-018, 15 and 62.9 nM for AF152.
Ex fo&W?%ﬁ%%ﬂm%ﬂ%ﬁaﬁé@l%&ﬂ_ha@%lri&na%goblast
stimulus TF-1 cells (ATCC # CRL 2003) were grown in media containing
ATCfe mﬂiﬁgg REMAD%iB BIFLX ReNCilin/Ste WemYSioRRgMTCC #
GNESFs) daysRHios el ARSI et o1
ChPEEE St e 2 sy e B i
appropriate concentrations ot an .ﬁﬁ%ﬂ’&ﬁﬁ%ﬁéf@%ﬂ%ﬁ WHE R HHSE 1
ThERYees et Sittinted Fricdiginretdlnitiei aa8hwiget 37°C for 1
Sybtehedlovitigrtbigpokisivhl) ofld. rag/mirafihurhanith -10(RERISYSIBMR&D
Mispeapelissivi¥ipaind Msybated-at %%6%4%991%@%9 %&Pél%ag@fgd and
pu i . | incubated a - :
ore R 3‘%5%‘%’33*%%? SEREAr s B oo
PET0 R AR R EIFET 4R e DB RE VBeAEP e late
plaiesiend dbaried vasambagd Btine PREPESGmrdEatifativare, San Diego,
CA).

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

Example 8
Inhibition of IL-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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counter. Data analysis was performed in PRISM using nonlinear
regression curve fit (GraphPad Software, San Diego, CA). 30 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
LG5002-007 inhibited the response with higher IC value than the other
antibodies. The observed -32- IC50-values for the different antibodies
were: 13.50 nM for AF152, 9.21 nM for LC5002-002, 3.07 nM for

LC50Q2-003 and 0.39 nM for LC5002-005, A similar._ profile was, found fqr
LI ) B B B R e SRS P MR oS
wdBYbetenseEpes e s mavedirdls ceaterwsphssseith mhoepbatebstfor si1d
IL-Windueddyptoltiefiationwedddd 0ZVhitr anki-BxRyvassiiedyd 7h3itakhd
g e Sl O L OO
- n - een 4, a nM. EX

oL e Sl R o S S e ot e to =
fib RTRERAD /it Sfak Ay ke Pormsfinsy Samd ez Bipedmdlparifatt- m g C-
FiBigbRESt s CRnBBLan B d Callpivére prateddateadensity DEOORA0Has
celisiperwgll ima Erweliplatgsapd peubatetahAC (ol 7RHONE02132),

580 ng&yg.dggyﬁl\/gqé%ﬁggg ?4@6\{%{%@1- serum free medium for 24 h

nti-1L-13 a !

re
and treated with a ntibody at 37C for 1 h. Following this
treatment cells were stimulated with 10 ngiml IL-13 (R&D 15 Systems,

MiRhdeiaitbyingted Brbisepap BCS0RErABRaMS WHeHW2ONSL iabibined 1L-13-
eotadiredetiatraiphsiphsyiere:0he pisiag ctmnddrciails avpilabeuiltSA that
gow d?l&?epﬁéé’éé%m%&g@%ﬁ%&ﬂ%&@@%@g@%ﬁ%ﬁﬁﬁg 52,598
(&%%[%@%@%@e%@éﬁ%}%ﬁr %’%&}gg) ie antiboo)llies testedg showed
different capability to inhibit eotaxin release. With the exeption of
LBeABRAAEY all other antibodies tested showed some inhibition. The
calodlatackayeragente MNIUaS fm A Lok difle (NI xREIRGoLS AVRIG -
11%{1%585&@‘5&%8%%% 2.45 nM and 19.8nM for antibodies
LC5002-002, LC5002- 003, LC5002-005, LC5002-007 and LC5002-018.
25 Example 8
The nucleotide sequences coding for the light chain variable region Vi, and the
heavy chain variable region Vy of the anti hIL-13Ral HuMabs were isolated by a
standard ¢cDNA synthesis / PCR procedure. Total RNA was prepared from 1x10° —
1x107 hybridoma cells using the GeneRacer™ Kit (Invitrogen). Hybridoma derived
RNA was used as a template for the 1% strand cDNA synthesis and ligation of the
GeneRacer™ Oligo-dT Primer., 2™-strand ¢DNA synthesis and farther PCR
amplification of Vi and Vi encoding cDNA fragments were performed with reverse
light and heavy chain primers complementary to nucleotide sequences of the K-
light and yl-heavy chain constant region and 5-specific GeneRacer™ primers,
respectively. The PCR products were cloned using the TOPO™ TA dloning 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 Vy, and Vyu, respectively. The DNA sequence of doned 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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Inhibition of IL-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 30 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 -33- for
Ih and then stimulated with 2.5 ng/ml IL-13 (R&D System). After 15 min

incubation, tant he th phas h t
i AR A e N R
onveke arnde ssingifhe B BN sby P estern Blot detection of

phophorylated Stat-6. 5 Equal amounts of protein were loaded onto an
1’ and transferred to a membrane. Anti-Stat-6 antibody was

frogwg SR Bolschnolony (641 No, SC I TGRR) arka segondary

couple peroxidase was use éction was. done using the
ECL Plus System from Amersham (Cat No RPN 2132). Quantitation was
dotikeinmi HybHEBA MO Hntighira1d IReth thaMabsodismerinstvis asgayately
(LGRERBZDES anink(aBRO2-B0) RN d dbidkd- m@@g&e segments

phos %‘%Q%E%Lp%ﬁ%yﬁ%ﬁ%' ﬁ‘a%%a)!a}é‘@ﬁes f}v%nﬁf the
other grlh ssays. The calcul I!% for

‘%’23%*‘9 E@é@&?%@‘ & r &‘3’6‘62%%%1 EXAmpe©
9 ﬁsger@ﬁrrfgra*her spighBntSRah diydiab freavizivhaissmigipavsien/hia srd the
domaihs (- lightyatidiyl-beawy chains) Khe-bliajeolgeGegSEACES d0dinLy).
foré@eehahhmﬁrnmr@geﬁegma Mejanshthe e@\éymﬁly@ﬂgm%w%
VH fth%antr ”‘h]t% HuMabs were is qg g Ey %ang
syn esis TBCR} proce Ure. 1o \ nvb%s prgﬁare from a]:rmg

1xEoree Smev consTeslisg @re(é;%"ﬁé Reausr Rt RirEgeny. Inwﬂd%?ﬁ&al
deﬁrmdeSRNﬂh/Fés DidEdPabligatém platé Fer2tie Ty strsadpsDipngyefithesisti-

angrligasiom o ihebGangRaces 1 Qliggr-sitdRiime foBpeisirand GINA
synthesis and further PCR amplification of VL and VH encoding cDNA

fragment were erf rmed |th reverse I?F E%1and he% arn p{hme{l
complem hfar L}?: %ot? seqieReds ggomo o uman
cytomegalo’m'us (HCMV

e A synthetic 5°-UT including a Kozak sequence,

e A murine immunoglobulin heavy chain signal sequence including the signal
sequence intron,

¢ The cloned anti-hiL-13Ral HuMab variable light chain cDNA arranged
with a unique Bsml restriction site at the 5° end and a splice donor site and a
unique Notl restriction site at the 3’ end,

¢ The genomic human k-gene constant region, including the intron 2 mouse
Ig-k enhancer [Picard, D., and Schaffner, W., Nature 307 (1984) 80-82] and

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

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

¢ The immediate early ephancer and promoter from the human
cytomegalovirus (HCMV),
¢ A synthetic 5’-UT including a Kozak sequence,
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25 light and yl-heavy chain constant region and 5'-specific GeneRacer'
primers, respectively. The PCR products were cloned using the TOPOTM
TA cloning kit from InvitrogenTm Life Technologies and pCR4-TOPOL1 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 35zes of about 30 740 and 790 bp for
VL and VH, respectively. The DNA sequence of cloned PCR fragments
was detﬁ‘{m'n&% dOliII?ée strand d sac lnrhcm he GC% G(‘alne(tzlscs
Computér I@roup T [T A SC8isin) software pac ge'v rgxllonlffﬁhﬁimg
and VectBt- SNW&?%!HFBFR/IW%C) was used for general data processing.
DNA and heoteime34nisbljtéhRas WaMabligmadlodieg theBCENoduknged
CLUSTARW. sSegdencerslignmenis werR made UsinghROiedsafie and a

GENED C X pI Caonstruction of expression
plasmldsq}1 ﬂ%@rﬁ?ﬁﬁgﬁgﬁ gtlﬂél(-)?uﬁ/(laa 5 The anti-hlL- BRﬁ%é HuMab

light &nd 1 HREL A e@@’@%@@%@bﬁ%’t’é’h}n dPpse1g
mammaliafpbetiex fhevbiaaevdditsSIMBRrb By 17830 A8 ségfients

encodingrtie hathML-MabituMagdighincheiny vasiahigciegi6poly Liandsigel
human }ggjﬂllghg@ain constant region (CL, SEQ ID NO: 11) were joined as
were gene” segments for the anti -hlL-13Ral HuMab heavy chain variable
on (VH) and the 10 human yl-heavy chain constant region
%HEFFHS?@ L Cereai of SO 13851 GeRdrh bishhation ragardihepyy
thehaumkaphﬁa&eglaamiss of human light and heavy chains from which
the codon usage is given in: Kabat, E. A., Wu, T. T., Perry, H. M.,

uenc fPro ins of
mn%’ﬁnr%athfcéi‘én?g?eq&% Ef‘ﬁ%ab E‘%%b Ccéﬁlon TR5H fpression
tra‘r’?éﬁf-ﬁw FF%H%?S&F‘fHéF%’Hﬁm15 hiL-13Ral HuMab K- Ilght chain is

composed of the following elements: The immediate early enhancer and
prometerfigm-sherdtmeast.ayégaegalovirus (HCMV), A synthetic 5-UT

including g, K AzaK e RAREN, @r@“&rﬂ@;s@mﬂ&@%’@é‘ #phyavy chain

signal sequence w&ludn the%%h?h 4 %ﬁﬁ?g rL gn 1The cI%netd ¢

anti-hiL-I3RETHRURIAPVST B! Ehain CONA arrafigedows repucation o
- this plasmid in E. coli, and

e A f-lactamase gene which confers ampicillin resistance in E. coli.

Example 11
Construction of expression plasmids for mutant (variant) anti-hIL-13Ral IgG1

Expression plasmids encoding mutant anti-hIL-13Ral yl-heavy chains can be
created by site-directed mutagenesis of the wild type expression plasmids using the
QuickChange™ Site-Directed mutagenesis Kit (Stratagene) and are desribed in
table 1. Amino acids are numbered according to EU numbering {Edelman, G.M., et
al., Proc, Natl. Acad. Sci. USA 63 (1969) 78-85; Kabat, E. A., W, T. T., Perry, H. M.,
Gottesman, K. S., and Foeller, C., (1991) Sequences of Proteins of Immunological
Interest, Fifth Ed., NIH Publication No. 91-3242].
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with a unique Bsml restriction site at the 5' end and a splice donor site and
a unique Notl restriction site at the 3' end, The genomic human K-gene
constant region, including the intron 2 mouse 25 Ig-K enhancer [Picard,
D., and Schaffner, W., Nature 307 (1984) 80-82] and The human
immunoglobulin K-polyadenylation ("poly A") signal sequence. The
transcription unit of the anti-hlL-13Re&i HuMab yl-heavy chain is
composed of the following elements: 30 The immediate early enhancer
and promoter from the human cyt%%jlovirus (HCMV), A synthetic
5' UT including a Kozak sequence; - A modified routine
mmunoglobulin-heawy chain signal-sequence including--the signal
sé ddets¢wintron, The cloned rﬁebﬂtlplizllﬁal HuMab variable heavy chain

cDidanmnoedsswih 4 unique Bﬂ@lmigmrg@j{@ﬂtethe 5'and a splice

hL an S-F?aﬂ/\r/:é ene constant reg|on |nc fuding thé mouse ancer
(Nedb é«gg %EMBO J. 2 (WEEHY Tmis HpEced P th AR acid
yl; |mmunoglobulln polyadenylatlm%ﬂpQﬁ)PWé}zé” glmﬁlseq@‘éheéumn ¥2-

Functional elements of the anti

7

AONBLSHEBABBHIANE Nod IERUIGIAN Hle. Adhe BN

héd3Ra&h. HuMab x-light chain and

man

d The ﬁﬁnomlc

-heavy chain expression pl

smids: Besides the anti-hll -13Ral HuMab

K-
CQ

ligb2 ehalA306)4tdavy chain

ntain 15 A hygromycin resisiaee genepa), oxiginmbgrlicationnaiR of

cXheessionaddssgtimthese plasmids

Epstein-Barr virus (EBV) An ofi %lré of re Ilcatlo fr%rg t% e vector pLAClS
which allows replication of this as‘%g | “and A gfactamase
ggne which confers ampicillin r=§’?§i§ﬁﬁ%WE’J‘%HH%PZB”S‘S“%DSE“M of the

human y4-heavy chain
1234A;1.235A The amino acid sequence Leugaleusss of the
human 71 -heavy chain is replaced by the
amina acid sequence AlazsaAlagss
Example 12

Production of recombinant anti-hIL-13Rdl HuMabs

Recombinant HuMabs were generated by transient transfection of adherent
HEK293-EBNA cells {ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low [gG 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
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 Biceng 75 (2001) 197-203.
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Example 1l Construction of expression plasmids for mutant (variant)
anti-hlL-13Ral IgG1l Expression plasmids encoding mutant anti-hilL-I3Ral
yl-heavy chains can be created by site-directed mutagenesis of the wild
type expression plasmids using the 25 QuickChangeTM Site-Directed
mutagenesis Kit (Stratagene) and are desribed in table 1. Amino acids
are numbered according to EU numti&ring [Edelman, G.M., et al., Proc.
Natl. Acad. Sci. USA 63 (1969) 78-85; Kabat, E. A., Wu, T. T., Perry, H.
ME Go esman, K. S., and Foeller, C., (1991) Sequences of Proteins of
cal Interest, Fifth Ed., NIH Publication No. 91-3242]. -36-
TableiRitranss e EHBYeh: PR3 H83 i¥s szt orRe s At
sequébRespicified by E233P; L234V; Glu233Leu234Leu235Gly236 of
the human yl- L235A, delta G236; heavy chain is replaced by the amino

f\gﬂ% gs&%!%a%g Fiﬁ%%t%@'ﬁ%é’&?%@&)%@E&Hﬁﬁ%%%%ﬁﬁaﬂ hailsg and

ATESID S5 So A S o] BT SR e
reptaded By2He was m@cbd@pﬁgq@gﬁ@éﬁcu}es (goat anti-buman-I1gG, Fey specifc)
GhyezAeind 285329 S esd 3 beatidn biofithe/hluna o taraaf\s ¢haiin for 20

L%%%%ﬁ%a{%eﬁ%@%&% %@q%%eé@g%%gg%efﬁgggmf@ﬂmm@ s
TS e ey e actved

cﬁljé}uon o I‘EC

R@é’oﬁﬁﬁﬁﬁ‘ﬁﬁth‘mt@%‘é‘ﬁe%@ﬁ@%@dsw ﬁ%ﬁ%ﬁt@aﬂéﬂ?@& & G minutes.
adheriytt (HIEK288EHBN Ahdels ¢ ATTEC Rias] DS BC it iate dritn D EMfive
(G&laﬁ@e)nt%tﬁmlem@cm with 1 mitre|ow a6l Reasht@ ihe®) 128 for five

G'“ta 'bCOQu%x("o%’ Henesssniial ApHneRRlds Gk ARG 22 A1
c4l Lz‘I—I I%for 1 IS}%? Oeic:I}?SThe chip, assay format and sequence of injections and

kinetic data correspond to the description in table 2. Negative control data (e.g.
buffer curves) were subtracted from sample curves for correction of system intrinsic
baseline drift and for noise signal reduction. BiaEvaluation version 4.01 was used
for analysis of sensorgrams and for calculation of affinity data. Kinetic data were
calculated by fitting kinetic data to a 1:1 Langmuir binding model (Table 2).

Table 2:
Affinity analysis of HuMabs using hIL-13Ra1: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 5 % , 1z
CM5 | Anti-hFcy 003 Ra1:hFc 2.1x10 1.4x10 <6.5x10

. LC5002- | hil-13 5 P a1
CMS5 | Anti-hFey 005 Ral:hEe 1.73x10 3.12x10 1.8x10

. LCBOGZ— hIL—13 5 -6 -12
CM5 | Anti-hFey 007 Ral-hFe 1.19x10 1x10 <8.4x10
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GmbH, DE). For transfection Fugenel 6 (Roche Diagnostics GmbH, DE)
10 transfection reagent was used in a ratio of reagent (I) to DNA (g)
ranging from 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 #t-day 4 to 11 after transfection. 15
General information regarding the recombinant expression of human

B %&“&e@%@f%@%ﬂs?@@%%%?@%ﬁﬁ? i G acelulr
HuMaBeresebEloddR Wobkyrdiomrialhy eRmidds Fimeasrupieie For

interaction analysis a Biacore 3000 instrument was used. As running and

5 reactiqeriiidaratdBis R Eembbite Bis@uhalk WM xNé’& h&}&lﬂx’% ¥Ad reaction

POSHIAGIRRR 0w A EBEs a5 UashaCaPtipsmoleeules (g0al 1y
at a con Ion of

antl-numan-lgG, Fcy specifg ere amine-cougle entra
20 pé)r?ﬁ%% HGAPRAE PR BP S RREUNEES YWins feRkstean
a ceteentratiThodfla0pumi at afiow st efGful/enis|fnriAKoriguteintkeMabs were

Bldeokinigdithenkieargoaisastilbypant 3G ooy RwaehbigyVesnlRDn seconds.

Ao M RET R 9"?9*@g""é@%%%??ig’é%?%’;jg%b§°%§:%%§#§§%ﬁn
e it R AR T L
for TR tRS R AsEerREgR i Btforenen avat preea Wb by riptidnisetippstwh 100

injecbAE D FH0D nmekil lafor flawineeach 1T pg/ellip]lasshy fatmptantht and
seqeangeobMiaRlgns: A 1R kinetic.Aaia cegresrons .- thedeseriptian g
tatigy gﬂlﬂg soRiighdaigie g LUREAIAVER)ateLe publiacied o

%J%lfc ata.to a 1:1
or correction o system Intrinsic ‘baseélime dri ancs fO? )

sag;gne cul vt()a,s rec : r _
noi< &IgRA B TEBAIBiaEvaluation version 4.01 was used for analysis
of sensorgrams and for calculation of affinity data. Kinetic data were
calculated by fitting kinetic data to arablelsangmuir binding model (Table
2). 20 Table 2: Affinity analysis of HuMabs using hIL-I3Ra 1:hFc. Data

anflyris PaagehAfs! [ LsaRgMUE AR TTORER/Ms) | kq (1/5) | Ko (M)

LC5002-

C1 Anti-hFcy 002

hIL-13Ra1 1.1x10° | 6.5x10% | 6.2x107%°

1C5602-

Cl | Anti-hFcy 003

hil-13Ral 1.3x10% | 5.1x10™ | 3.9x1071°

LC5002-

Cl | Anti-hFey 005

hiL-13Ra1 1.4x10° | 3.0x10% | 2.2x10°%°

LC5002-

Cl | Anti-hPcy 007

hIL-13Ral 1.9x10° | 8.3x107* | 4.4x10”®

LC5002-
005,

Cl | Anti-hFey |™WR3L by g3par | Lax10® | 2.9x10* | 2.1x107°
L2344,
L235A
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Chip Capturing Ligand Analyte Ic (1/Ms) kd (11s) KD (M) LC5002- hiL-13
CMS Anti-hFcy 003 Ral:hFc 2.1x105 1.4x10 <6:5x10'12 LC5002- hIL-13 s
6 n CM5 Anti-hFcy 005 Ral:hFc 1.73x10 3.12x10' 1.8x10" -CM5 Anti-hF
LC5002- hIL-13 1.19x105 1x10'6 <8.4x10"12 007 Ral:hFc -38--b) Affinity--
analysis of HuMabs LC5002-003, -005 and -007 using the extracellular
domain of hiL-13Ral cleaved from of fdL.-13Ral:hFc chimeric protein For
interaction analysis, a Biacore 3000 instrument was used. Running and
PES, 150 mM NacCl, 0.005 %

reactlon buffer W

pofys SHPERARRS

ules

|
oA E R BT K 1

fiveopapaiRsutaih
injéctionsiaf 20€ysiM BGELfor 200insachnaha fdawsade RidEmgimd. FEagion
chml@éisa%fﬁm @@dqu}m@ pfdniagtiqnsianddsing éﬁl‘}ﬁl@factant P, pH

ety o

Taﬁ‘?é“@né?'ﬁﬁ

1.9x105 8.
148,

BS

w40kDa wegg inje d for 20

= (10

&AM

PGy a0 8Y rhofddiis using the
(anti-wxwme}% é«mneleéhﬁléé%@ hedesied StraibH.IBRO0 ‘phereliimteaifiow
rate opfopiamin for 20 minutes. HuMabs were injected at concentrations
of 10 g/ml at a flow rate of 10 pI/min for 30 seconds. Cleaved hilL-13Ral

d"f‘c%‘ﬁ

gl

104 4.4x10' .[C5002 005, CI Anti_hFc
Ildf t&:’ae surface was accomplis

onds a

1 o

&‘iﬁb'

ng mUII’

e By

etic data

_ S e 1o
RégeriEnitien of (e sirreisbinant arssriplghiteby/io For

amme— \gs re
II’]CF Ing e? f
Pd AdftPR 3R R k‘ifﬁwg) RH ?ﬁ}gmﬁwyl»éﬂbs were
AntisFiest eizawzmmuomméum 1g/b626 B L0046 €1 BOLIGhntdh Fayif@ke.
50Q2=akiti-ABRE RAX HABehllxd QafiaB ) Hie GljdRE THCHO 29008 at eight

M%&?A&%&nﬂé&%@&é&“l SN %MM%%V%QK@% s %3}39'ﬁve

utant ML-13Ral
two injections of 100

mM HC] for 1 mm each. The chip, assay format and sequence of injections and
kinetic data correspond to the description in Table 4. Kinetic data were calculated

by fitting kinetic data to a bivalent analyte binding model.

Table 4;
. . . ky kg Jegr
Chip | Capturing Ligand Analyte (1/Ms) kay (1/5) (URUS) | (1) Kp (M)
CM5 | Anti-hFcy | LC5002- | hIL-13 | 1.33x10° | 3.6x107 | 5.8x10° [ 006 | 2.7x107
005 Ral
CM5 | Anti-hFcy | 1gGlala- | hIL-13 | 1.53x10° | 4.2x107 | 4.1x107 | 0.04 | 2.8x10”
ala Rot
LC5002-
005
Example 14

Testing the crossreactivity of HuMab with hiL-13Ra2 and hiL-4Ra by ELISA

Chimeric proteins hIL-13Ra2:hFe and hiL-4Ra:hFec (R&D Systems, UK} were
dissolved in PBS {1 pg/mi) 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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L234A; L235A -39- c) Comparative affinity analysis of recombinant
variants of LC5002-005 using the extracellular domain of hiL-13Ral
cleaved from hIL-13Ral:hFc chimeric protein In these experiments, the
affinity of the original 1IgGI derived from hybridoma was 5 compared with
the affinities of the recombinant variant IgGI-Ala-Ala. For interaction
analysis, a Biacore 3000 instrumentwé&s used. Running and reaction
buffer was HBS-P (10 mM HEPES, 150 mM NacCl, 0.005 % polysurfactant

P, Dkt Ab@t?-é@o Qé‘t“ti‘ﬂlﬁ‘i‘%%%( iﬂ?lﬁ% &%&%ﬂ&g&%@% blocked

W rat min

t ti 2
z%.ﬁﬁ%@gﬂrﬁfﬁﬁi é%ﬁok g con%%%ﬁ% hé mts"b&rﬁvétoal%
flodWaea% ?-Q)oap#rrnﬁwmm:rﬁmuie mifledviegnttenpaRairadRioulBen serially
(andlyte] Heidabjeciothiofivathidikes a0 gifielt dieeRtatio B )betweatied
e e W?.sﬁeﬁ%‘ %@'%%%?z%%néffﬂsodv
egen rrace
T T B R S oGRSl ThRcig gyen fappa
in Jé&f&ﬁ@ é?‘ﬁﬂ’%fk}ﬁét?cﬁd‘&{éh@bﬁ‘ psplokiePfhitn® celeriinsabrtior send at RT
Kiretitadataeyenst @akhmh@tadp bhidfiplirics kimetideddtpdd withivedéptanadyABTS®
bin@n@léﬁogai)cﬁeam ) @ﬁ&tyrtzjg)Léng ﬁa%ﬁiytr%{fkl k@h{%ﬁagéek%%s
K X
%wsu{ﬂeé\’%% APRY Qk% g@%ﬁ{‘ﬁi 'I%/fg‘%“lﬁ%

5.8x10' 0.06 2.7x10- fé’gﬁe ahos iﬁgched a

1. GRS%00 4.1x10- 0.04 2.8x10 ala Rat LC5002 005 Example 14 20
Testing the crossreactivity of HuMab with hIL-13Ra2 and hiL-4Ra by

ELISIAakEhisdenicaproieis-hiRdpha 2 thfreland:b| bbfRes s d R& RSy stamed
UK WEBluar domains of human IL- 13Ral, but not neither to hIL-13R02 nor to hil-
4Ro (Fig. 4).

Example 15
Crossreactivity of HuMab with murine IL-13Ra1

Chimeric protein murine IL-13Ro1:h¥c (R&D Systems, UK) was dissolved in PBS
(1 pg/ml) and allowed to adsorb to microtiter plates (NUNC Maxisorb) by
incubation over night at 4°C. After washing the plates with washing buffer (WB =
0.9 % NaCl; 0.1% Tween® 20), unspecific binding sites were blocked by addition of
100 ul incubation buifer (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 Systemns)) were added to the wells (100 ul fwell; 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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dissolved in PBS (I g/ml) and allowed to adsorb to microtiter plates (NUNC
Maxisorb) by incubation over night at 4C. After washing the plates with
washing -40- buffer (WB = 0.9 % NaCl; 0.1% Tween(r) 20) unspecific
binding sites were blocked by addition of 100 pl incubation buffer (IB =
PBS with 1% crotein C and 0.1% Tween(r) 20) and incubation for 30 min
at room-temperature (RT). Then serdlly diluted HuMab and control
antibodies (100 pl/well; dilutions in IB) were added 5 and incubated for 1
hour at RT, The plates were again washed and bound antibody was

3 16
dg'tlre%%?%oy’lncubanon with peroxidase conjugated rabbit anti-human
kapPRSYEIRIREY At “ﬁ'rgéﬁﬁa &‘Eﬁ)ﬂ‘t}fgf*ﬁbo in IB. After incubation

for Ih at RT and a subsequent washing step, the plates were developed
wittheeadis- tosuiag &BTIS&@R@@MH@MB@@%QW@&@@}%@Q@%&e

|n th raﬂSfeACJ[a%olrIk&ance as 1qn rp%e red ﬁdp%ﬁ storkglaﬂ1
gléest concentratlon rea da su C|entO Ies a alnst
||_ If‘o*

P EHEM IR BB BN T Her R 5712 ﬂ@%ﬁfgef@ g3 cells as
dorredires @hmwamﬁamaneaum ireitihetetd ith 180ReZmopfo-Mali Rad

(FighrAjoll rititiolited 5 AsrpesitBactivityddf ipMakanihgatring bl ABRE1 (R&D
Cf& §R9£§'ﬁs@&*ftﬁé‘ﬁihv%3éﬁﬁ{rﬁfcl@§@§¥%%m§ NS Sﬁf}Q{Sﬂm

/ allowed to adsor icr [ plates

B S BRI B PR e A AR G PRI Ot S BREC s

a@kﬁh@%ﬁ@% ey Erbpg 0 drogtedaeingt by ase Ry 2Oy seisd piighi€ITC to
bintkiregt $itelssbe ke blockedbbyyaticktion ofit 00 p iifgEbatinpandfeitfl BEC to
Paﬁt\eeﬁgéa%/oa&m&e;es%éag %/&Jéﬂ%@%@i@):@mm‘%?@&% %&@omtﬂe
at “’&’m e[{] t%{ hen.selal %9&%’9%9 %‘é'\xﬂeab R 00%1& .

and po yc?ona goa antichiL- af

Systems)) were added to the wells (100 pl /well; dilutions in 113) and 25
inctibatellibs offotimatRDn Treecplitcte Mta@mmmahhﬂ%bbmessed

hu mm&mm%&@ﬁ@ﬁ&@&bﬁ REHDELOA IR RRsEHBSBreen human

COQ aﬂ“lMaQﬂ@ %&%%B@%&ﬂ&é‘%@ﬂﬂ@%e
500| qtl,PhL 13Ral antlg% ies boynd | dpla{es were. 1
deteY 1i‘etrjmt)ﬁuserom Ls-CoRjTigRfRg control antibodies showed only a margin

increase in MFI when tested wx the transfected Ba/F3 cell line (Table 5).
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donkey anti-goat IgG (Santa Cruz; 1:1000 in IB). After incubation for Ih at
RT and 30 a subsequent washing step, the plates were developed with
ready-to-use ABTS(r) 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). -41- Example 16
Crossreactivity of HuMab with Cynomglgus IL-13Ral The gene coding for
IL-13Ral was isolated by RT-PCR from Cynomolgus tissue and
transfected into in the murine cell lipe, Ba/F3. In order to test whether the
5 HuMabs crossreact with Cynomo%@ie—l{ﬁ-li%Ral, the stably transfected
Ba/E3 cells as well as the parental Ba/F3 cells were incubated with 10

jig/ml of HuMab and conrol antibodies. As positive control, a polyclonal

goat-anti ML-13RaldR&D| Systemskwas.ussd. edatiys contols included

were: a human IgG1 mydloma iprotein (Nordic) and normal goat serum.
Bound antibodies were det&dted by FACE10 analysi@ e Srn s sR
directed against human IgG cohjugated with FITC fo detect HuMabs and
an antibody directed aga|nst ggat IgG conjugated with FITC to detect
goat antibpdies. Mean fluorescence intensities (MFl) were compared for

the individual antibgdiesitegted on the transfected Ba/F3 line ygysus the

parental lipe” Al HUMab$ of the nventiom were ableto birmdto
Cynomolgus o2 exprédsdd-15-in-tahstected Ba/F3cells As

T L IT\UTN CAPTCIOOC

exped{E frorhJi2deise hodblogy betweeh humar and Cynotiblgus

IL-13Ral, the pmhyeloryal AF4.52jantibody;also bound to the Cyngmolgus

IL-13Ral. The nggative conirol antibodieg showed only a margjpal

increase ifr-MFrwhen tested with the transfected-BarF3tetttime(Tabte 5):
-42- Table S FRRESAE R M ; i
the“masb3 PSmad pravente’st Gyno_ IL43Ral LCH002-002 3.8783.7 79.8
LC5002-0P3134 B&:dic79.0 HuMabs LC5002-005 14.8 101.5 86.7

Anti human [gG- | 3.3 5.5 2.2
FITC onty

Example 17
Binding of I1.-13Ral HuMabs to Fey receptors (binding to FeyRITa on NK cells)

To determine the ability of the antibodies of the invention to bind to FcyRIla
(CD16) on Natural Killer (NK)} cells, Peripheral Blood Mononuclear Cells
(PBMCs) were isolated and incubated with 20 pg/ml of HuMab antibody and
control antibodies in the presence or absence of 20 pg/ml of a blocking mouse
antibody to FeyRIlla (anti-CD186, clone 3G8, RDI, Flanders, NJ), to verify binding
via FcyRIITa. As negative controls, human IgG2 and IgG4 (The Binding Site), that
do not bind FeyRIlla, were used. Human IgGl and IgG3 (The Binding Site) were
included as positive controls for FcyRIlla 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.dev;) of the HuMab tested was determined.



LC5002-007 4.1 19 14.9 AP152 3.2 21.2 18.0 Normal goat 1gG 3.3 5.7
2.4 Controls Normal human 3.5 10.2 6.7 1gGi (Nordic) Anti human IgG-
3.35.52.2 FITC only Example 17 Binding of IL-13Ral HuMabs to Fcy
receptors (binding to FcyRIlla on NK cells) 5 To determine the ability of
the antibodies of the invention to bind to FcyRIlla (CD16) on Natural Killer
(NK) cells, Peripheral Blood Mononuyglear Cells (PBMCs) were isolated
and incubated with 20 .tg/ml of HuMab antibody and control antibodies in
the presence or absence of 20 pg/ml of b,Iocgin mouse . antibpdy to
i o R e L S R
vigFoyRibkdyhssriedimtited boritfhiviahvjaoa RangE4PhaBikdmef 2
SiteiihatndbodetinskFnyRiin, dreratistd rtiuandbigGhotilgBe(Theto
BAndling, RHELYAVAT ke 3 5 BOSHR RIS ERATINa RN g .
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 15 combination with a
FITC-labeled goat F(ab)2 anti-human IgG (Fc) antibody (Protos
immunoresearch, Burlingame, CA). Maximum binding at 20 g/ml (Bmax:
MFIst.dev) of the HuMab tested was determined. -43- LC5002-005 was
able to bind to FcyRllla efficiently (comparable to the control IgGl
antibody) as indicated by a Bmax (MFI) value of 580.6245.8. Addition of a
blocking antibody against FcyRllla dramatically reduced binding of
LC5002-005 to NK cells (Bmax (MFI) value of 260.495.90) indicating
specific binding to FcyRllla. 44 List of References Aikawa, M., et al.,
Cytokine 13 (2001) 75-84 Aplin, J.D., and Wriston, J.C. Jr., CRC Crit. Rev.
Biochem. (1981) 259-306
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WO 94/25585 25 WO 96/29417 WO 97/15663 WO 98/24884 WO
01/14424 WO 03/080675 -47- Patent Claims 1 A human antibody binding
to IL-13Ral and inhibiting IL-13 bioactivity, characterized in that the
variable heavy chain amino acid sequgnce CDR3 of said antibody is
selected from the group consisting of the heavy chain CDR3 5 sequences
of SEQ ID NO: I, 3, 7 or 9. 2. An antibody according to claim 1,
characterized in that the variabl@heayCEtiain amino acid sequences
CDR1 and CDR2 of said antibody are selected from the group consisting

of the heavy chain CDR1 and CDR2 sequences of IDNO: 1,3,7o0r .
9'10 éﬁv%%&@a&o@m @%teéﬂial s, ST Uyt
variablehtigistethadnmthindlacid ssroduees CRR1ODREENECORE 61DR3 of
said apiogdyiakeySelegtethiromthe Iropp,cansisting of the Narabigdight prs
chain amino acidfﬁt%gg 9@8CiDR]7 {%IBRZ and CDR3 of SEQ ID NO: 2,

4,8 or T84 KhAnti y acct)rdi'ﬁ’g to any one of claims | to 3,

characterized in 15 comprising a human 71-heavy chain comprising a)

amino Agickaasienea:Har33Y alkadAla2Ba-yith-dedetiomal Gly2afandiaravy
amino gcid sequence .G 7 Pr 3305er33 ing. ack
sequer(?[c}g%%%qg%anfE% %é{g%ng %Lrtﬁil%% 1a%?£% § §§aé§A%g§g§d% 8% :%gr%aed
antibod§PECH GYREAYSEHE Of BIEiRATEYD tehaithdtBltandddHR-2 sequences of
compriSig B3 Keavy tHaur 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 varjable_region of SEQ.ID NO: 4, as heav )
2 g 1 {%m i 0192, cgaracteQrzzedl\lln that the Va?}a\b/ie Jight

chain vARiapigody according fo ¢
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 IDNO: 2, 4, 8 or 10.

4. An antibody according to any one of claims 1 to 3, characterized in
comprising a human y1-heavy chain comprising
a)  amino acid sequence ProsizValasAlayss with deletion of Glygse and/or
amino acid sequence GlysasLeussProseSerszpSerssy,
b)  amino acid sequence AlaszAlagss or

c)  amino acids Alays and Alazgr.

Lh

An antibody according to any one of claims 1 to 4, 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: 7 and as light chain variable region SEQ 1D NO: § or as
heavy variable region SEQ ID NO: 9 and as light chain variable region SEQ
IDNO: 10.
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30

25 region SEQ ID NO: 7 and as light chain variable region SEQ ID NO: 8

or as heavy variable region SEQ ID NO: 9 and as light chain variable

region SEQ ID NO: 10. -48- 6. An antibody according to any one of

claims 1 to 5, characterized in comprisjng a) as heavy chain variable

region. SEQ ID NO: 1, as light chain variable region SEQ ID NO: 2, as K
light chain constant region SEQ ID NO: 11 5 and as yl heavy chain
cpnstanh regittoGEQclldrioy 12 aptionaklly withiinutations [5234Am@b@rized in
L235A.9 FEBK? A and N297A, b) as heavy chain variable region SEQ ID

NO: 3 an ight chain variable region of SEQ ID NO: 4, as x light chain
constant region SEQ ID NO: 11 and as yl heavy chain constant region

SEQ IB) N©ht2veptionallyarl:dlwitle gt 8i6Qs 12 A andik 23HA cralP65Aable

and N297A,¢)igg @s@gvmﬁ@n yaggqph?g@ﬁgfﬂ&%@s{%{\@glz&ﬁﬁ@ﬁﬂ% B
chain variable regl?ﬁ’gE D.NO: 8, as K lig tﬁclgén constant regijon

ID NO: || afif! AV Eih IR é. 19 lon&ﬁb’ with
optionally withlt&tﬁgtmb?\ﬁméﬁd&%@&@?m%ﬂ?ﬁdw297A, or 15

d) as heawnariaieregiamHEQ EHNO: @de Itgmag%iﬂmr@% variable
region SE(%CID NO %%Cg ht chal n nt re |o? r‘?Ere Igg ]TJD NO:
TN rinr e 5%, Sith

and asyvyl hea’i/y "eRain reglon optio wit
mutations L234#0érig uiz@smswbazaswﬁmmgm %ymﬁ\‘a}u idodyptionally
according tosaihyneneteihclalnsA 6 Dbtdined fpous hybricdenyg /cell line

DSM A %ﬂ@ad?ncﬁ%%ggaﬂg O'B%ﬂ(ﬁ‘ f]r 27%113%% E‘[ cfhgxl;l variable

antibody accor to one O alms I the manu cture o

pharmaceutie8I o &}H e} A%ﬁaﬁ%ﬁ%é‘@@ﬁ&é%gﬁ%%&i% RoRpHS]
an antibodyadcaydingdo amioneoc@Soft claiims $HQ 1nNO: 12 Optlonally with

pharmaceutgﬁg[%ggggb\gg/@mﬁJgg & W@ﬁﬁbﬂﬁ%’l{lb@ﬁl\c@ capable of

produ (m% a]?recombln antlbo%éﬁ % %ng of claims |

T Mthas TG THARGHACHIS SFL S aLethAr QB R bl egion

comprising &EQ ID NO: 10, as « light chain constant region SEQ IDNO: 11 and
as vl beavy chain constant region SEQ ID NO: 12 optionally with
mutations L234A and L235A or D263A and N297A.

7. An antibody according to any one of claims 1 to 6 obtained from hybridoma
cell line DSM ACC2709, DSM ACC2710 or DSM ACC2712.

8. The use of an antibody according to any one of claims 1 to 7 for the

manufacture of a pharmaceutical composition.

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

10. A recombinant host cell capable of producing a recombinant antibody
according to any one of claims 1 to 7.

11. Method for the manufacture of a pharmaceutical composition comprising a
pharmaceutically effective amount of an antibody according to anv one of
claims 1 to 7.
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pharmaceutically effective amount of an antibody according to any one of -
30 claims 1 to 7. -49- 12 A nucleic acid encoding a polypeptide capable of
assembling together with the respectively other antibody chain defined
below, whereas said polypeptide is ejtjer a) an antibody heavy chain
comprising heavy chain CDRs of 5 SEQ ID NO: 1, 3, 7 or 9; b) an

antibody light chain comprising light chain CDRs of SEQ ID NO:2, 4, 8 or
1E whéremcthe GDR sraxel selectedyindeplencenitiycof Lachmthiery 1Q-dBoAnwith
EXPresgIoNVECION CAMPHSING ARHLIEIC A5 RCCRUNT 1RGN Thercas  said

capable iOf ex&ress‘ln. said nucleic acid in a prokaryotic or eukaryotic host
cell. 1R AEHDEF eulcaryotic host cell comprising the vector

according to claim 13. 15 15. A method for the production of a
polypeptidezpindingsiill-13Ral amdiinhibitipg dhe bineing ofleid3 tODRs  of
IL-13Ral, c@g@ﬁ?%g tgy t;)((z?réa,ssing a nucleic acid encoding a heavy
chain and anutleic acid’ericoding a light chain combination selected from
the gréuip céh<tihedyrlighheiy epmpriviiabrvelion SPRsID REATAMND 2,
light chain variadld pegion 20 SEQ ID NO: 2, b) heavy chain variable

fegio”&%&&ﬂﬂé@éa@%&’e'L%Pé%&f‘lﬂéé%&}ﬁ@é%%ﬁﬁ!igac B@dp NO: 4, ¢)

heavy chain variable region SEQ ID NO:7. and light chain variable region
SEQ ID NO: 8, or 25 d) heavy chain variable region SEQ ID NO:9, and

liht chaineramietsieregion: SEQPRsNG: 4 il @prakdryotierdmeutcacyate 12,
host cellang recYpHAg SRk ROYREANAS fom S3IICE iR eukaryotic host

cell.

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

A method for the production of a polypeptide binding to IL-13Ral and
inhibiting the binding of IL-13 to IL-13Ral, characterized by expressing a
nucleic acid encoding a heavy cham and a nucleic acid encoding a light chain
combination selected from the group consisting of:

a) heavy chain variable region SEQ ID NO:1, and light chain variable region
SEQID NO: 2,

b) heavy chain variable region SEQ ID NO:3, and light chain variable region
SEQ ID NO: 4,

c) heavy chain variable region SEQ ID NO:7, and light chain variable region
SEQID NO:§, or

d) heavy chain variable region SEQ ID NO:9, and light chain variable region
SEQ ID NO: 10,

in a prokaryotic or eukaryotic host cell and recovering said polypeptide from
- said cell.
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1.6. Method for the preparation of a pharmaceutical composition
characterized in producing an antibody according to any one of claims 1 to

7 by means of recombinant expression, recovering said antibody and
combining said antibody with a phart @ceutlcal acceptable buffer and/or
adjuvant. 5 17. Hybridoma cell line DSM ACC2709, DSM ACC2710, or

DSM ACC2712. 1 SEQUENCE LISTING <110> F. Hoffmann-La Roche
AG. <1¥@Eshédtibodie pragamsoile13 pheaptecatphikangusasiihieafterized in
<130> 1@9%1%80@5%9%{15%5%5)2%%@ Q¢ 8§m§51§q> E%vzmean% of

05002229 <1 1> 2005-02-03 <160> 12 <170> Patentin verS|on

<2105 CLPPILRY GRS OB RFCLTTHS ATRCIAFLSIEY ehgsombining said
L C500m002y Higaapharmeasytichhinczatiaibtetabimaind 400k 1a@lu Val

Gin Leu Leu Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 1510 15 Ser

pastl vl T e S

45 Ser Val IIe Ser GIy Arg Gly lle Thr Thr Tyr Tyr Ala Asp Ser Val 50 55
60



Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Ash Thr Leu Tyr 65 70
75 80 Leu GIn Met Asn Ser Leu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
B5 90 95 Ala Lys Gly Ser Ser Ser Trp Thr Asp Phe Asp Tyr Trp Gly Gin
Gly 100 105 110 -2- Thr Leu Val Thr Val Ser Ser 115 <210> 2 <211>
107 <212> PRT <213> Artificial <220> <223> LC5002-002 VL kappa
light/chain variable domain <400>-2 Asp lle GIn Met Thr Gin Ser Pro Ser
Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg
Ala Ser Gin Gly lle SersAsgrfitp 20290 Val Ala Trp Tyr Gin GIn Lys Pro
u Lys Ala Pro Lys Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Lou GIn Ser
<11°t;|yFVaH‘?5F8‘@é‘r Krd'®Hé 36r Gly 50 5560 Ser Gly Ser Gly Thr Asp Phe
<1zoThahewThrlle et Rer £y G RN 85 10h65 804 GlhLAspBhgAla Thr
Tyr Tyr Cys GIn GIn Tyr Asn Ser Tyr Pro Trp 85 90 95 Thr Phe Gly Gin
<130G1y2FHt4ys Val Glu lle Lys 100 105 <210> 3

<150> Ep 05000003
<151> 2005-01-03

<150> EP 05002229
<I151> 2005~02-03

<160> 12

<170> PatentIn version 3.2
<210> 1

<211> 119

<212> PRT

<213> Artificial

<220>
<223> 1C5002-002 VB gamma/heavy chain variable domain

<400> 31

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

Ala Melt Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Len Tyr
65 70 5 80

Leu Gln Met Asn Ser DLeu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
B5 S0 95

Alz Lys Gly Ser Ser Ser Trp Thr Asp Phe Asp Tyr Trp Gly Gln Gly
108 105 110



<211> 119 <212> PRT <213> Artificial <220> <223> LC5002-003 VH
gamma/heavy chain variable domain <400> 3 Glu Val GIn Leu Leu Glu
Ser Gly Gly Asp Leu lle GIn Pro Gly Gly 1510 15 -3- Ser Leu Arg Leu
Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn lle Tyr 20 25 30 Ala Met Asn
Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 35 40 45 Ser Val lle
Ser Gly Arg Gly lle Thr Thr Tyr Tyr Afa Asp Ser Val 50 55 60 Lys Gly Arg
Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 Leu
Gin Met Asp Ser Lau Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95
Thr pgy [ps Gy Set SeF AT Trp Thr Asp Phe Asp Tyr Trp Gly GIn Gly 100
105 110 Thr Lau Val Thr Val Ser Ser 115 <210> 4 <211> 107 <212>
PRT <213> Artificial <220> <223> LC5002-003 VL kappa/light chain
<2l0yariable domain <400> 4 Asp lle GIn Met Thr GIn Ser Pro Ser Ser Leu
2 PerAla Ser val Gly

<213> Artificial

<220>
<223> LC5002-002 VL kappa light/chain variable domain

<400> 2

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 i3

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

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

Tyr Ala Ala Ser Ser Leu Sln Ser Gly Val Pro Ser Brg FPhe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 B0

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 25

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

<230> 3

<2il> 119

<212> PRT

<213> Artificial

<220>
<223> LLB002~-003 VH gamma/heavy chain variable deomain

<400> 3

Glu Val Gin Leu Leu Glu Ser Gly Gly Asp Leu JIle Gln Pro Gly Gly
1 5 i 15



Ser

Ala

Ser

Lys

65

Leu

Ala

Thr

151015 Asp Arg Val Thrlle Thr Cys Arg Ala Ser GIn Gly lle Ser Ser Trp
20 25 30 Leu Ala Trp Tyr GIn GIn Lys Pro Glu Lys Ala Pro Lys Sex Leu
lle 3540 45 Tyr Ala Ala Ser Ser Leu GIn Ser Gly Val Pro Ser Arg Phe Ser
Gly 50 55 60 -4- Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser
Leu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Tyr
Asn Ser Tyr Pro Trp B5 90 95 ThrPhe Gly Gin Gly Thr Lys Val Glu lle
Lys 100 105 <210> 5 <211> 118 <212> PRT <213> Artificial <220>
<223> L.C5002-005 VH gamma/heavy chain variable domain <400> 5 Gin
Val GIn Val Leu As r Gg %&\{/ § g{f}? %E} Pro % 1 51015
K&t 08 40 Leu %y Zﬁv u Tyr 20 25
30 Thr Met Ser Trp VaI Arg GIn Thr Pro Gly Arg Gly Lau Glu Trp Val 35
40 45 Ser GI& lle Ser Gly Ser Gly Leu Ser Thr Tyr Phe Ala Asp Ser Val

o5 580" R %Iﬁ‘ﬁgebhélf‘hﬁloe St A¥g AL Ash & T3R K&h Thr val
Tyr 65 7075 80

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

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

Gin Met Asp Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

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

Leuw Val Thr Val Ser Ser
115

<210> 4

<2ii> 107

<212> PRT

<213> Artificial

<220>

<223> 4LC5002-003 VL kappa/light chain variable domain

<40G> 4

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

Asp

Leu

Tyr

5 - 10 15

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

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

Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60



Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90
95 Ala Lys Gin Gly Asp Trp lle Tyr Phe Asp Ser Trp Gly GIn Giy Thr 100
105 110 Lea Vallle Val Ser Ser 115 -5- <210> 6 <211> 107 <212> PRT
<213> Artificial <220> <223> LC5002-005 VL kappa/light chain variable
domain <400> 6 Asp lle GIn Met Thr GIn Ser Pro Ser Sex Leu Ser Ala
SerVal Gly 1510 15 Asp Arg Val4hr lle Thr Cys Arg Ala Ser GIn Gly lle
Ser Ser Trp 20 25 30 Leu Ala Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro
Lys Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser

Ser Aty Phie Ser Ty 80 55601 861:6I)Bef Gy Fhsasp-helfihrdceu Thr lle

55 Ser Ser Lou Gin Pfo 65 70 75 80 Glu’&sp Phe Ala Thr Tyr %r Cys GIn
G1n Tyr Aso Ser His Pro Pro 85 90 95 Thr Phe Gly Gin Gly Thr Lys Leu

Glu &ip Heel_ysalwgﬂ%r 210y €24 1o 23r <RI 3LPRTr Pro Trp
B 90 93

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

<2i0> 5

<211> 118

<212> PRT

<213> Artificial

<220>
<223> LLB002-008 VA gamma/heavy chain variable domain

<400> 5

Glu Val Glin Val Leu Asp Ser Gly Gly Gly Leu Val &ln Pro Gly Gly
1 5 10 iz

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

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Rla Lys Glu Gly Asp Trp Ile Tyr Phe Asp Ser Trp Gly Gln Gly Thr
100 105 110

Leu Val Ile Val Ser Ser
115



<213> Artificial <220> <223> LC5002-007 VH gamma/heavy chain
variable domain <400> 7 Gin Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys
Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys Lys Val Ser Gly Gly
Thr Phe Ser Ser Tyr 20 25 30 -6- Ala Phe Ser Trp Val Arg GIn Ala Pro Gly
GIn Gly Leu Glu Trp Met 35 40 45 Gly Arg lle lle Pro lle Lau Gly Arg Thr
Asn Tyr Ala GIn Lys Phe 50 55 60-Gm Gly Arg Val Thr lle Thr Ala Asp
Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Gin Val Ser Ser Leu Arg
<2108erfGlu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Glu Gly Glu Thr
2 RewRsp Tyr Phe Tyr Tyr Gly Met Asp Val 100 105 110 Trp Gly Gin Gly
a1athrThe Mal Thr Val Ser Ser 115 120 <210> 8 <211> 107 <212> PRT
<213> Artificial <220> <223> LC5002-007 VL kappa/light chain variable
<228omain <4é)0> 8 Glu lle Val Lau Thr Gin Ser Pro Gly Thr Lau Ser Leu Ser
<22 roligf’)? 8% 15 k&ﬁﬁ%%é%&?a TR el Sér llfa'ysf'i %‘r’“‘g Ala Ser Gin Ser Val

<splSeré&er Ser

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

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

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

Tyr Ala Ala Ser Ser Leu Gln Ser G8ly Val Pro Ser Arg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 15 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser His Pro Pro
: 85 90 55

Thr Phe Gly @ln Gly Thr Lys Leu Glu Ile Lys
ice 105

<2i0> 7

211> 123

<Z12> PRT

<213> Artificial

<220>
<223> LC5002-007 VH gamma/heavy chain variable domain

<400> 7

Gln Val Gln Leu Val Gln Sexr Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 i0 15

Ser Val Lys Val Ser Cys Lys Val 8Ser Gly Gly Thr Phe Ser Ser Tyr
29 25 30



20 25 30 Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly Gin Ala Pro Arg Leu
Leu 3540 45 lle Tyr Gly Ala Ser Ser Arg Ala lle Gly Ile Pro Asp Arg Phe
Ser 50 55 60 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg
Leu Glu 65 70 75 80 -7- Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn His Tyr
Gly Ser Ser Leu 85 90 95 Thr Phe Gly Gly GlyThr Lys Val Gin lle Lys 100
105 <210>9 <211> 119 <212> PRT <213> Artificial <220> <223>
LC5002-018 VH gamma/heavy chain variable domain <400> 9 Glu Val
Ala %}I}g L%l% I??(J-:-:u Gil’ll Ser Gly Gly Gly Leu Val GIn Pro G)&Iay GI%/ 151015 Ser
Lot AEg L&t Sar E53 A AR SEP Gy PHE TP Py ASH ifePrifF20 25 30
" Ala Met Asn Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Gin Trp Val 35 40
45 Ser Val lle Ser Gly Ser Gly Val Thr Thr Tyr Tyr Ala Asp Ser Val 50 55
Sy dge L%@G%/EAFQ"PW@@?“IIElge?rﬂr’g"%sB%s@%e’ﬂﬁy%&sﬁﬁh‘?ﬁfeu Tyr 65
70 75 80 Leu GIn Met Asn Ser Lou Arg Ala (Osin Asp Thr Ala Val Tyr Tyr

Cys 8590 95
Gln Gly Arg Val Thr Ile Thr Bla Asp Lys 8er Thr Ser Thxr Ala Tyr
85 70 15 80

Met Glu Val Ser Ser Leu ARrg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
B5 90 95

Ala Arg Glu Gly Glu Thr Leu Asp Tyr Phe Tyr Tyr Gly Met RAsp Val
100 108 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<21l0> B

<211> 107

<212> PRT

<213> Artificial

<220>
<223> LC5002~007 VL kappa/light chain variable domain

<4G0> 8

Glu Ile Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 i5

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gln Ala Pro Arg Leu lLeu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Ile¢ Gly Ile Pro Asp Arg Phe Ser
50 55 &0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 Y 75 80



Ala Lys Gly Ser Ser Trp Tyr Val Asp Phe Asp Tyr Trp Gly GIn Gly 100
105 110 Thr Lou Val Thr Val Ser Ser 115 <210> 10 <211> 107 <212>
PRT <213> Atrtificial -8- <220> <223> LC5002-018 VL kappa/light chain
variable domain <400> 10 Asp lle GIn Met Thr GIn Ser Pro Ser Ser Leu
Ser Ala Ser Val Gly 15 10 15 Asp Arg Val Thr lle Thr Cys Arg Ala Ser
GIn Gly lle Ser Ser Trp 20 25 30 L€&u Ala Trp Tyr GIn Gin Lys Pro Gin Lys
Ala Pro Lys Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Leu GIn Ser Gly Val

rro Bro 8&r Ang Rhe Ser Gly B0 5y 6G15eriGlySserGlysthrsdspBhe Thr Leu
Thr lle Ser S&F Leu GIn Pro 65 70°%5 80 Glu Asp Phe AR Thr Tyr Tyr
Cys GIn GIn Tyr Asn Ser Tyr Pro Trp 85 90 95 Thr Phe Gly GIn Gly Thr

Thr ys Yoy Giry | y::300,4 061 <@h0>1k115211> 107 <212> PRT <213>
Homo sayfiens <400> 11 105

<210> 5

<211> 119

<212> PRT

<213> Axtificisl

<220>
<223> ©LC5002-018 VH gamma/heavy chain variable domain

<400> 9

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Giy
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ile Tyr
20 28 30

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Bla Lys Gly Ser Ser Trp Tyr Val Asp Phe Asp Tyr Trp Gly Gln Gly
100 105 1190

"Thr Leu Val Thr Val Ser Ser
115

<210> 10

<211> 1067

<212> PRT .
<213> Artificial



Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu 15 10
15 GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 20
25 30 Tyr Pro Arg Gin Ala Lys Val Gin Trp Lys Val Asp Asn Ala Lau GIn
35 40 45 Ser Gly Asn Ser Gin Glu Ser Val Thr Glu GIn Asp Ser Lys Asp
Ser 5055 60 -9- Thr Tyr Ser Len Ser Ser Thr Leu Thr Leu Ser Lys Ala
Asp Tyr Glu 65 70 75 80 Lys His L3§S‘ Val Tyr Ala Cys Glu Val Thr His GIn
Gly Lee Ser Ser 85 90 95 Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
€229900 105 <210> 12 <211> 330 <212> PRT <213> Homo sapiens <400>
<229 KR 8% THE [Vs'CRy B0 B8 A PRE PP LR RIA Pro Ser SerLys 15
<40d0 1y Ser Thr Ser Gly Gly Thr Ala Ala Lou Gly Cys Leu Val Lys Asp Tyr
20 25 30 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr
AP Sef S5ubAs By VAl Bis TH? PR B7b Y Var LG CRF S@rsERGly Leu
Tyr Ser 50 5§ 60 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly
Thr Gin Thr 65 70 75 80 Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn

ASPWﬁﬁ@Ly%QVEﬂ%AéﬁFLﬁgr Cys Arg ?éa Ser Gln Gly Ile igr Ser Trp

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

Tyxr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 BO

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln Tyr Asn Ser Tyr Pro Trp
85 90 25

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

<210> 11

<211> 107

<212> PRT

<213> Homo saplens

<400> 11
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 it 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys DLeu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gin
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gla Asp Ser Lys Asp Sexr
50 55 60



8590 95 Lys Val Gin Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro
Cys 100 105 110 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Len
Phe Pro Pro 115120 125 Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr
Pro Glu Val Thr Cys 130 135 140 -10- Val Val Val Asp Val Ser His Gin
Asp Pro Glu Val Lys Phe Asn Trp 145 150 155 160 Tyr Val Asp Gly Val
Glu Val His Asn Ala Lys Thr Lys Pro’Arg Glu 165 170 175 Glu Gln Tyr
Asn Ser Thr Tyr Arg Val Val Ser'Val Leu Thr Val Leu 180 185 190 His GIn
Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 195 200 205

hr | PE ALY PIS A’j@rP"r%rllé‘%lﬁ’){Lﬂ/ hife g’ésr Ey& AR L3¢ gi210 215

220 GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240 Lou Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys

Lys e PHE Tt 245 756 585 Pro Gy %’p‘ﬂje‘aﬁé’\/‘é}bhf‘i' LBIESer Asn Gly
Gin Pro Glu Asn 260 265 270 AsnTyr Lys Thr Thr Pro Pro Val Leu Asp
Ser Asp Gly Ser The The 275 280 285 Leu Tyr Ser Lys Leu Thr Val Asp

Pro| el Sy Arer THprGlineGIarGly ASA2 684295300 Val Phe Ser Cys Ser Val
Met His Git’Ala Leu His Asn HISTyr Thr 305 310 315 320 GlIn Lys Ser
Leu Ser Leu Ser Pro Gly Lys

<210> 12

<211> 330

<212> PRT
<213> Homo saplens

<400> 12
Ala Ser Thr Lys &ly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 . 25 30

Phe Pro Glu Pro Val Thr vVal Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Sex
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser 8er Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Bsn Val Asn Hisg Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Lys Val Giu Pro Lys Ser Cys Asp Lys Thr Bis Thr Cys Pro Pro Cys
100 105 1190

Pro Ala Pro &lu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 i35 140



Val

145

Tyxr

Giu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

325 330

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

Asp

Gly

Asn

180

Trp

Gilu

Asn

Ile

260

Thr

Lys

Cys

Leu

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Alz

Thr

Leu

Ser

Ser
325

Ser
150

Glu

Thr

Pro
Gln
230
Val
Val
Pro
Thr
Val
310

Leu

His

Val

Tyr

Giy

Ile

215

Val

Ser

Glu

Pxro

Val

295

Met

Ser

Glu
His
Arg
Lys
200
Giun
Tyr
Leu
Trp
Val
280
Asp

His

Pro

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

-10-
Pro
Ala
170
Val
Tyxr
Thr
ey
Cys
250G
Ser
Asp
Ser

Ala

Lys
330

Glu
155

Lys

Ser’

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
31s

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Ash

RArg

173

Val

Ser

Lys

Asp

Phea

255

Glu

Phe

Gly

Ty

Trp

160

Glu

Leu

Asn

.G}.y

Glu

240

Tyr

Asn

Phe

asn

Thr
320



