ORGANI C MOLECULES Field of use The present invention relates to specific

bi ndi ng nmenbers, in particular human anti- 51L-13 anti body nol ecul es and
especi al IWoRbIG®e34fkhi ch neutralize IL-13 activity. It fRGIAR2006118(98s t O

nmet hods for using anti-I1L-13 anti body nol ecul es in diagnosis or treatnent
of IL-1 3 related disorders, such as asthma, atopic dermatitis, allergic
rhinitis, fibrosis, inflanmt o&&&gme&&ﬁﬁ?ﬁf% and Hodgkin's | ynphoma. 10
Background of the invention i IL) -13 is a 114 amino acid
cytokine with an unnodi fied nol ecul ar mass of approximately 12 |cDa
[M:Kenmg léA‘EN , et al. J Immunol, 1993.150 (12): p. 5436- 44, and Mnty,
A re, 1993.362 (6417): p. 248-50.]. IL-13 is npst closely

related to | LTHe ;Weéeht WrgiBn kélatésharsp&lf?c%%cﬁwéﬂs&s i PAdi@idrih¥mad afdehe am no
acid Level. _The human I L- 1513 gene is | ocated on chronosone 5931 adj acent

to thé |43 geihedy W?%“‘F%@‘Idcﬁﬁp‘?ﬁa“bf rraserybishaeuglizols B aesivige Adfugbiuences for
ot her ThZerhyBRRentds fd @iy aaki- ﬁ)"i?lﬁitﬂ)%&y nBrebdlel inGi E%SQSF t&ﬁﬂl hltoffh jghose

| evel s togfether with | L-4 have been shown to corréelate wt | sease
sever i t y rqi#cddisoifiers.isech fﬁr@élthﬂ’éd%?ﬂlc fsanatitis, plfergip rhanigjs, dibrasis| mfiammatony

[I\lakarrurgowgfdls,eas@tanghodmsll Cell MI Bid, 1996. 15 (5): p. 680-7,
Robi nson, D. i ng J 20 Med, 1992.326 (5): p. 298-304, Wl ker,

C , et al . AmJ Resplr Crlt Care Med, 1994. 150 (4): p. 1038-48, Hunbert,

M . 160 Bhekefith t Care Med, 1996, 154 (5): p. 1497-504, Corrigan,
.6 %3—1\( B. dﬁgﬁéﬁlrﬁent%dch Allerg Appl | munol , 1991. 94 (1-4): p.270-1,

Be ntley, A Imerleuker! (Ik) -13 A J14Rasipd amdie}'tbkmbwitlBhroﬁnmcm% qloledtdlar st

i 'so o5 rRSTRRGl SR E s A, LTRSS, TR SRS B RERET o and

non- T- cek4, ap(ijhtaIAQWSalsNeﬂureawMtZ (edn):p, Z@aﬂbpm Ils;s msclnsemmda&d

macr opha Q and, al SO cle.cell
reportedg)t(:a% Rl gf‘ |lttsgar8 @/étsequ il S%Lang'w ESBRY 2¢ @EY f‘énﬁﬁfﬁ‘fﬂﬁf‘ 1 udes t he
| L- 415 ectpgoe 1salocdted6nc(hkdm¢1slam)e 5q3 Wdjazhntitd ﬂelILAcmﬂe mhrsdeglbnéf but not |L-13,

and at I ast t her. 30cel | surface ns 3Ro 1 nd | L- 13Ra2
[ Mur at a, Omosogle %Icontf“ﬁlf B IEMEP G ?Orﬁ%égkgw drews, A L.,
et al. JinBiuding GMQSF2002L-37Whés8 JevelsfogbbRrBitiB11]-4 hh‘lebk&Rﬁlbmaﬂc&idMiel L-13

with low a flnlt subsequent | ruiti 4Ra to forma_ high affinity
Funct ot isgishyeto BB dirspad PRt f alerddt mgpmmppes Akt o 007 401

Ei) 3): pY. b3k Bm HéspRTellBdolBiol, 19%6. Iia¢5|) 687, Eﬁfbins&cfﬂj SSCéé al/&Eng) 1996. OI93
. at abase ists the _ani no aci segquence an

t he %ﬁm Meg @g?l 52%@5}& QQ@‘? i% 4§t aloAmNBReppin €54 Carp Medy H949150 (4):
respect i yaloys-4StHuidhtRe, M), & bATn [ RegatritlCapdddl 0096, misﬁ%t i yptspa, of

transcription %) -deficient mce have reveal ed that in a manner

simlar Comgen & J.andAaBsKay Intreh Allergy Appl Immuanol, B9 Der-BikY [ Kuper man,

D., et aBent}ly,Ei(MNQdal A&gﬁ{esﬁﬁbeﬂ@)olﬂ%l 939348, Nelnms, K , et al. Annu Rev
| munol , 1999. 17 : ]. IL-13Ra2 shares 37% sequence identity with

| L13 Ral at tHdough mwaﬁb iddnqlféfxﬁlé# a Tha ChMn demphocyts doiver chioline.dif13ris 2l§o [ Zhang,

: baiikd by TR| @baed 3@981?1 Xés Nk oSt Tdha BRT-CRRbulaions - ! al .
Bi oI Cﬁ 19%6 271 (28): > . égnpﬁ]&%’es \(;veve ! Rg’gﬁlh?ats 21 shorter
cyt opl assrvic'e ag g9t cellsehtasoriv R»seORlﬁ@RMS:SWWPS?& TARAIOFYtes anﬂ@way smegthr essi ng
| L- 13RcCiuleeliOt responsive to IL-13 even in the presence of I|L-4Ra

IL-13 is reported to mediate its effects through a receptor system that includes the IL-4
receptor a chain (IL-4Ra)-, which itself can bind IL-4 but not IL-13, and at least two other
30  cell surface proteins, IL-13Ra| and IL-13Ra; [Murata, T. , et al. Int J Hematol, 1999. 69(1) :
p.13-20, Andrews, A.L., et al. J Biol Chem, 2002.277(48) : p. 46073-8.]. IL-13Ra.; can bind
IL-13 with low affinity, subsequently recruiting IL- 4R to form a high affinity functional
receptor that signals [Miloux, B. , et al. FEBS Lett, 1997.401 (2-3): p. 163-6, Hilton, D. J. , et



[ Kawakam , K., et al. Blood, 2001.97 (9): p. 2673-9]. It is postul ated,
therefore, that 1L13Ra2 acts as a decoy receptor regulating IL-13 but not
| L-4 funcWO@m7/0F#7% i s supported by studies in |L-13RaZ@&ER20066€11009/1 ce
whose phenotype was consistent with increased responsiveness to IL-13
[V‘bod N, et al. J Exp Med, 2003.197 (6): p 703 709, 15Chi aranmonte, M

, et a bank dat abase
I ists th@Il gﬁ?c @gé%%§éﬁgogté%§#36( he ‘}'?Jcﬁ%é qe&bg’z‘(ﬂﬁ@ﬁﬁ%%ﬁs 9- 13Ra2 as
NPO00631 agisb aitBseent € Sirié hieddiy acidsuaidicy o - 3R, N OD1 3 and §¥ADssvTDOMI ment
of the inventjon herei nﬁ_@?w des an isol ated human or hunani zed anti body or

f unct i ondfSPEiyghredidiehid o¥To (s ienal fansdpear grdackivaten ¢fgrapwsgpben @hdeficiest speci fi ¢

for targehicdhft edvlalkd s id DBadiRt R0 A -4f YOG lﬁl% 121];1E%W t her eof
binds to IL-13. In a related enbodi nent, the blnln 13 1's determ ned

at | edst SHTégmthway {Kapeempn, D13t plod B Mied, b‘|9ﬂ%i|1|8§ @rlé\?éﬂ't‘iﬁrﬁelmnﬂ? ahalt ory
medi at or A[xﬁh%%@%ngﬁ?ﬂW@b']'ﬂ anAtier Il?ri?l%.i 37‘%?? uePc‘é%etnlk RIWR Qi des an

i sol ated antigen- I ng reg on of ‘an antib hetiona fragment
t her eof . 1BRoc#rthainine atid thiveleant $inds Hel}wﬁhaigadffmityl[glemg, JbGngétag J Bagi on

i ncl udes an rejo ing, an am nq acid sequence selected from SEQ
D s 600, 15 T2 6t 94 PP Sh” Candie &t S eb e Read SHeC PBk b a7k 1 Lhe
conser vaig)VBoWéVet, annsmpﬁésu@ﬁo@ﬂcp@pmxd tdi 1884t YRS kddWrBhalife HbBEEsaM no acid
sequences identi fied. In a 30 related enbodi ment, the isol %

ant i d€n- SicHeleXpeesping iloh3Rey ang npt repResivelgilbr 3 lguen lnghetmesem o d)L-&Bud sequence
f SEQ I h | d
0 Q ?(%@ﬁ?ﬁn n 4 éﬁd}ﬁ ?ﬁéfe%ﬁg}( %{jbé‘ﬂtﬁ eftt?sgé]o%&flat&ﬁ thﬁg% § ecfx (€. ate

enbodi ment e i sod regi on havi ng
an am no 13Raglacsseryuelacry m@lpmtagdlahng)m BEl@t InEIIN@ fufetibn. Blndlscsomﬁﬁwayl ve

variants the anot her. enbodi nent, the isol ated antigen-bindi ng
region i §M gﬁs E‘Oliidi%g‘ Q@E%Wtﬁ’é‘iﬁ sephennpiyPo ™ asopsisieni athdecreased ct ed fr om SEQ

D NOs: 2Qpaiiveddis ol Gdl N€, eY al § BRYS Mel,008 047 (6):1p. 363-1d9, anot her rel at ed
embodi ment, the isol ated anti g@eq bi nding region is an L- 1 region having

an ar? no Chiaramantsy ik (& et i PO ISECO! B Woulﬁhel@enb&h]ﬁd%&?%er vative
vari ant s g ﬁfeedgfmo ddil %ﬁﬁen@'}@%ﬁé nﬁcﬁlﬂc%jseﬂ ngffﬁn‘im& r}ag NPoBoaRh Gfla ant 1 gen-

bi nding region is an L-CDR2 region having the amno acid sequence of SEQ I D
NO 19, XQd76Sonspeetivglyi ve vari ants ther eof In certain enbodi ments, the

i sol ated antigen-binding region is a variable Iight chain having an

am no aci d sequence selected from SEQ I D 16-22, and conservative variants
10t her eofummary of theninygmtibiher enbodi ment, the isol ated anti gen-bi nding region

> 2wy Chah L g AR Ok EUHENG.aELEBLRN Lhogans Lo three

of S ID 6-1 a sequence havin ES
sequenceantd:edy ptt fymtwnalrfmgﬁt thaegpfovith amahmgeh#hauﬁg:iegleg thanss speeificfgr SEQ | D

NGs: 6-1 rI he .i.sol at a di region is
h 15 1 grect Pt a0 8 BERSR N e L EERBbp o Pyt R 1 ot b ee
of SEQ | fBBlduédsembib@inzdys, tiarinding edlLendeddiaineg atleast basdll satfacell-1380cepd or 95

gg{gc?gt hﬁg‘&“gg’%%?{t%%%d v atoryme%la%)%lga%gl ons with the CDR regi ons having

In still another embodiment, the invention provides an isolated antigen-binding region
of an antibody or functional fragment thereof. In certain embodiments, the isolated antigen-
binding region includes an H-CDR3 region having an amino acid sequence selected from
SEQ ID NOs: 9-10, and conservative variants thereof. As described herein, the conservative
variants include amino acid residues in any of the amino acid sequences identified. Ina

30  related embodiment, the isolated antigen-binding region is an H-CDR2 region having the
amino acid sequence of SEQ ID NO: 8, and conservative variants thereof. In another related
embodiment, the isolated antigen-binding region is an H-CDR1 region having an amino acid

sequence selected from SEQ ID NO: 6-7, and conservative variants thereof.



In a certain enbodi nent, the isolated antibody is an 1gG |n another

enbodi nent, the isolated antibody is an 1gd or an 1g04. 20l n yet another
enbodi merwO 207@434Vent i on provi des an i sol at ed hunman orPGIUER2ANGABEDIENt | body
or functional fragnent thereof, having an antigen-binding region that is
specific for an epitope of 1L-13, and the antibody or functional fragnent
binds to IL-13 surface receptors on.a cell, In a.related odi nent, the

i nvention pro ?Pé’gleéﬂn?%dbrf‘gﬁ’etge ﬁﬁ]ﬁgﬂ a’@)tfgeﬂ'{lﬂ?gmgiﬁ%o%ﬁlaf‘@b%@qgr functi onal
fragnent régia}‘mfng ahamiﬂ@cgﬂseqlﬁanbgmctwm Q@ HYNOR: 1002, ah$csnb@PativeC for 250I
an epitope.o arget 1L-13, and the epitope contajns one or nore am no aci
resi dues VBT‘a‘ﬁﬁﬁE’Ffﬁgf;éP ath} ‘_?e“é’flﬁﬂﬁgatg"’l‘lb?g’ﬂ?mgg?’ed&lat?qﬁ“_’t@‘?n'?‘ﬁd‘ég FegioRtigd

enbodi menh L-¢DR1 epidndReink Sn BmiRNERIsERch@NBlect8® EbAREQ IDNDS L 168130 LAET

enbodi nent, the antibody or functional fragnent is a Fab or scEv

ant i bddy PP&BIREYR varipRfs Hicreef et wribstictsdembediments e drobatedantiBgiody i s an
19G | n aAidpaegisPishai 1 aEBR2 KPRAHIRB the dhlifo dckPlegbdnde HNBRAINO: 398R4! 9GL or
an | g4. | n anot her enbodi nent, the invention provides a

phar nace$PPeRRt O8RS theesaf havi ng at | east one of any of the above
ant i bodi es or f unchicaiBkin{ch@INERbRitedanGRADEIAMAL Iy igtft Ofhi
pharmaceutical ly .alcc?e_pt alb"{ce carri etre S?t%gxc?{)@ﬁ%é{ﬁér%gfggr&éhgﬂwmﬁ In still
anot her davioglamaming a¢if sequpnceselecded fero BEQAD 16632, and qoasesypgivg garintsmal car ryi ng
a geng engodicng any of the above antibodies or functional fragnents thereof
In certain enbodi nents, the invention provides a nethod for treating a

di sorder or cbratotheoemtzsigomit.aheidoluied intighebipdiag ecpien ioh heavyehdin hawingng a
recept or t f.or - The 5 net hod i dmnistering to subj ect
in need taﬁgtrq’glgfa cg(r%e%l*e# ce%st% {e\c/tgggr%]uoﬁ’ © e§ﬁ§§%¢Y§ %éﬁa%%eseﬂﬁeé'?ﬁg%v&ﬁa\%c al
conposi t ileastn0, 70 86, 30air &6 percenrbapiemeidentitylie thdi GRR ebgione with diedC DR Gégidn® be

treated IS .a irato di sorder.. . | n_anot her .enbaodi.nent, the
di sorder h%‘Fm%%ﬁ@?ft)ibg%s‘ E’ %Obien%rreie!’aetdeeglbf’gmﬁptoﬁ’f H?ogﬂtedgaélflﬁ%t,’m EI8'9d58 common
per sil§t enightichhih&nving ar ymido acd seueice sélectédiign oo alotesi SEQ IDWNGS: ngags 10

hyper - responsi veness .( AHR) , over production, fibrasi.s a ai sed serum
| gE | evelag‘?a fqaugice E?V,‘S%é%afta@?%fzp’ 9&%9 éPefgﬂ’éﬁ?W&a ’Cget“m?H’é ﬂﬁ#ﬂ?écan

Thor ai cs répidiis @it tiODR redifit thavigg SBQAB NGzeag-2be, reported affects of a
neutralising anti - mouse (hL- 13 ant L’?ody Jn a chrﬁni c nmouse nodel of asthma.
I'n anot her enBSRCHERCMPPHECR hsisgiated sntibady &5 an gl {nyangther prabedigentstheny onj ¢

Qost r uct iseRiteiaMBbo® MednyigBil remdgG4{.COPD) . Zheng et al J Cin Invest, 2000.106
(9): 8 1081-93, have denonstrated that over expression of IL- 13 in the
mous@l| ung calioEtrnosh§eRqdiment) the v eniop Aoy denbiaelated Brmarer Bumenizsfat i on,

refl ecti agitdapeictusictidhal TugmenthIPEdf, KERNG ah @ efﬁ-bﬁfdidglr?.%i@n 1havie speARR féown to
be higher in aUtOIEE% ti ssue sanples fromsubjects wth a history of COPD
9

when conpafritepe of and-the ptibody effpagiiopa firgmeitbinds i Helionuifage eeARlPrdi sease

(J. Eli agn 2 1 GhalrelsR@ P&t ORe MlveroR bidvRes NRbIBCH Rumaf bituhadRodal
Meeting 2002). In another study, raised levels of IL-13 were denonstrated
by i munaHibegnerfanstiopslyragmensdhdresd draying jap agfizse-bindiggegionirpGoRmmelistiorent s
[ Vgapsll ayy Jof targt L0 3Meth th QR pd cdnithns dRe ofthre8mling acid resi r
enbodi nent_?p%ﬁoﬁeo dt?rs%or der’ or co%gti tion to bgot reat ed.%gzl.dsrgflg%sgg%gm ot her
i nf | ammatdd fesigpesobbiZrafdarget dld B+ Weasslagidsmbedimentnthe epitapets vennfametionat acut e
| ung inj HSidh §ALI), 25acute/adult respiratory distress syndronme (ARDS),
dyspnea, al Pergi c airway inflammation, small airway disease, |ung
carci nomm, acltyet anhther erandiinpenthd antipedyi as funstional fragmank fsex kablor safivsease and
pul nonar { on, I, OF - al_ay reactivity
Xntﬁxyg%ﬁﬂe@ t. SIIB ar ?ﬁ%&tocﬁﬁeﬁﬁﬁg gBQéﬁ fn?t'ﬂao(a{' ﬁga'p Ipﬁh gﬁ Je}éﬂxgx[

consequent t ug therapy, In particular o rug therapy.
30 related embodiment, the isolated antibody is an IgG1 or an IgG4.
In another embodiment, the invention provides a pharmaceutical composition having
at least one of any of the above antibodies or functional fragments or conservative variants,

and a pharmaceutically acceptable carrier or excipient therefor.



I n anot her enbodi nent, the disorder or condition to be treated is
bronchitis of 30whatever type or genesis including, e.g., acute, arachidic,
cat arr halwoeswwpas7 chronic or phthinoid bronchitis. PCT/ER200@(160% er
enbodi nent, the disorder or condition to be treated includes pneunobconi osi s
(an inflammtory, commonly occupational, disease of the lungs, frequently
acconpani ed b aiéggég obst ruction, mhether chronic or acute, and

occasi oned by} r embodupent th nygntign By ideg,for g frapsggrir a’f‘?‘ﬁ‘ecaﬁ'ﬁ'“’éénem s,

i ncl udi ngyend &fco&xgaml & thedbié &bb&es @%mlamsm%ne@me&bpﬁ s, chalicosis,
ptilosis, siderosis, silicosis, tabacosis and Ssi nosi s In another

embodi ment , t HeceRrBGmhofimsatscha iNVERAR Preyidss at“?%‘é’tdéﬂf treatingp diserder 4rr om at opi ¢

rhinitis &H&Moﬁ BV&iated Wit BE BleSerlde Bfﬂaée!lit}ia?rmé @9&@1519) tafffof B8 PpeSi NUSI ti S,
Rai sed | evels of IL-13 Shave been nmeasured in hunen subjects with atopic

rhi ni ©i s matbad ipgajees pdmpigtesingte.a a@a%mum%therée&@m&&cm@wmﬂaey eftheisiti s.
For exanp) I <€ Hpsi es,
sput um ang%ron a%elg{c\z}]edgrégmﬁ{ﬁ\'/aé{egt%g\e ?ﬁlﬁyn??gernﬁl %og%{hg%bﬁglstﬁhépn%ar ed to
control dishiedestasefpifatoedisordayl |, et al . J AI lergy din Irnmunol, 1997.99 (5):

p. 657-65, Ko oc Am
Physi ci ans, g@%{gﬁﬁgmﬁg(dg% ety mg%lé(gﬁgzﬁ c?{%ﬁnﬁﬁnﬁgﬁeaw gl‘OII—JE)ﬂl {Iﬁ%\?\i and P.
C. WIKki mémhnsa cd)rmmumpd:rsxstm%ﬂamﬁﬁatérs)dlsepxe o[thl:(l)ur@ chhiastessed b'y"au-wayst al. AmJ
ReSpI I ter-cr:as onsiven 553 CUS e g ? ﬁ? g ‘ert the gl Sfr]?er or
condi'ti ol PETER ?r ea | s JRIUL 0 5prf’ruc?rh°%t EPSi%AE AT ﬁ?ﬁ?{}g]é &t 'ons of

t he skin,et faloAbmaatrfpi mstepmmxmiiasmds Amgfices Fhoydid3eSosieySAimuall Meaingf 1008,

enbodi ne t he order or condition to nf)] anmat ory bowel
5 seas et drpoted RIS of Bing EPBinE RSty 1o G TRod 8 B LB PG bt ol
(2002) | nwadai éfasthihd(5): 629-38, report that neutralisation of IL-13 by

adm ni stratiop of soluble IL- 2 anel i orated col onj.c |ammation in a
nuri ne nodel a“r‘?ﬂ%ﬁ“u% tq}‘i/ Edirior panditie te b Tentid ‘ﬁ&bﬂ?mclq_bsﬂc@?pr essi on

was hisgh@ulhdhatyeDiséake WOMDY ZhpRcdt AENGIif s, L0 1 34 (9Y-9. ¢e81L93, Gaeat i ent's when
conpared to controls. 20l n another enbodi nent, the disorder or condition to

be treat dgmpestiated thaf exer pxnsessign REIL- 18 jinythe mousedBpgsauses raphysean. devaisist eni ¢

scl er 0Si $nucRYHroBRBLY arfd Bl A%hStion, RAHGAR %Bk;ﬁec@ oF RRRA GOPD PRRI AS1e981s bt br oi d
lung. Increased levels of |IL-13 have been nmeasured in the serumof patients

with systlerbasdesr shova tp bphigharimautansy tissue sypplessfram pubjestsaigh a hisgopf 24 (2)
p. 328- 32]citsiwhéh %ﬁlfal%amuﬁgs;mépm &d%jl%t% vAh R GESHteWidd d%&%ra fafﬁagm of

pul monary fi brosi Hancock, A. , et 25al. AmJ Respir Bi ol

199820 Oral comMpAtsatRsyat dmssgamBieracia Jasicg éwae@mg@@mh@nthpbsnw treat ed
is liver rglkegrla%ls%fll.s-ﬁggl'e&'&rﬂoﬂma@dtb&%m%oﬂléto&@mg&ygrg{;@ﬁ?%f 1?# on of

soluble I'L-13Ra2 or |IL-13 gene disraption, but not I L-4
pr oduct i aertionseiyen CORDY pagewsg)BMeardlay, Anl. t,ﬁfénMeale?tOO[lna’B) on2148.)1G |, et al. J

| mrunol 2000%@6@8&%@0@@%5% (ﬁgm'degal' &fnﬂ{ggt&l?e %éta@giis_ &%%hfr ?]n éﬂuér” I nvest,

1999. 104 (6): Chi ar anont e ato
2001. 34( Zflamnmtorg sBotBRuGtive airways|discases ariqonditibusdiicheastacute rhmgdmsxyr(@éﬂ) or

condi,ki o s unusual
o AR RS AR B 9B, AR Mo
deri ved fsmduhmbz_}edntesse eigeargmoon| acui c:hmlsjndmmqio iphiianes voith tickde odli ni cal |'y
ngéggt gﬁ‘lgl:sFarg@ %12({ ;rulmgtgag)hg S{t?ﬂ%lsoglgass?“ées grs Ie%acerbanonl ofJ air@vg% I?‘y%grr&c{i%r y

consequent to other drug therapy, in particular other inhaled drug therapy.

In another embodiment, the disorder or condition to be treated is bronchitis of
30  whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or
phthinoid bronchitis.
In another embodiment, the disorder or condition to be treated includes
pneumoconiosis (an inflammatory, commonly occupational, disease of the lungs, frequently

accompanied by airways obstruction, whether chronic or acute, and occasioned by repeated



13 and its receptor [Slcinnider, B. F. , et al. Blood, 2001.97(1) : p.
250-5]. As IL-13 pronotes cell survival and proliferation in nornal

B-cel | s, WO 20q94p7oposed that 1L-13 could act as a gr otGT/ER2046M 0G99 r

Reed- Sternberg cells. Slcinnider et al. have denonstrated that neutralising
anti bodi es agai nst 1L-13 can inhibit the growh of Hodgkin's

di sease-derived |l lines in 5Svitro [Kapp,. U., et al. J Exp. Med, 1999. 189
(12): p. ! 9&8{515 h?f'svrvlfﬁtwaﬁ%e %fﬁ@%?@% BRI, orgempls UPMBRPS cel I's ni ght
enhance tafidrdcosMasbebtosis, CRAlichis, Pllokik, slddradis] Qldosi SrabHaBkiPMdBTEiMRisCY t OKi ne

| oop. Consistent with this hyﬁot,hesi s, raised |evels of IL-13 have been

detected in t HeA SHRLFRR AR S jeryearier songitiop e be feataddntclecipddiontapiiar ed to
nor mal Comh#ie klfag (el MRk e dPnnaﬁt_idiﬁngﬁJamidlcmic sadité RAQUANERIs 1099,
2001.98 (9): p.2877-8.]. 1L-13 inhibitors may 10 therefore prevent disease
pr ogr &ssiBBYF Rsgn MeruEdtR Rgmay wbicpts wathiamicahinitisi(hayrfayer), rdasgic deranafiier g cel | s.
I n anot heic eahadl BRBhic sihb§ud ,51‘8&9&1{)&%%&%&113 %rethuMOBﬁgl\%h&qn' s tumour

g
recurrence or netastasis. Inhibition of 1L-13 has been s ~to enhance
ant i - vi r &ronghigldionsies, sputymi avd bromeled1veodar davags (Bad.) iselirckone pthmatiss t he t r eat nent

of HV a ' i Hi S mmdnol: l.<y. Proc Nat |
Acad Sci Qgﬁ%%ggﬁagm%f[huna%ﬁ’(s:l\gh’celéﬁig{l?rgy(l;:)l;ﬁgﬁess ?‘r#%ﬁtﬁggé?hg t unour
speci fi c 6ahbh.densimbeiohelarP. Ealst, hndighA ndangidt Rino Aswc dpoPhaitensdiofs.1egr ess, a

moa aPea Oy, KR HEM I YRR AREE G WhBBaR iRt OSSRy T\ ove

denonst r @t Eld 086, Nedeer, df , dtil. At ] Respm@m@aredyed3297n i n a nouse nodel in which

tumours spont aneaus!l y .2Q0r e s.after initia r.o .an n recur.
Spoci 11 b ani B EPER Spooripieh TR R By bfbiofto e iEBecled BBl dtese i ce
from t uminflammestary c@niit@ons dftha kian,gbr exbmplefsoniasist i@ Iglueetytheaiatoshs: 13 suppr esses

the differentjation of, tunour, specific + t ot oxi,c | hocyt es t hat
nedi ate anti -{n @Ff ?Wﬁréengé%ep‘ﬁ?%‘g or ‘f"r%ﬁ'&f% r“eéﬁﬂéﬁ'f’ﬁg'ﬁ?’?m ’5’“’3? sor der
or candi disedse,tsochs uldeeive colitis and Cahpisidiatae yHalier élal. 22002f Bahiutify, 17(F):ch

exacer bat nder|ying chronic.condi ti ons. such as t hropi ¢

br onchi t -3 Ay hgign g Aohexsdeeaien ofsutie Loired Ginghomieg,

i nf ect i oBolbiiie aifRehnimkiyn e BeGRGh@IeP6F hitdah ukeGeOVIMs. [Tvekgohdihgly et i on,
such as otitis rred'ha Si nusLtt)j s or pneur&mig. ) I.n anot her enbodi nent,
the di sofHREFSSIGR w3 Righerih Feciahbigesyspeciment fom Wegraivesalifis R3HPRSE WB® di seases or
condi t i oBsmpdrédl thabitidldil ar di seases or conditions having an inflammatory
30conponent, for exanpl e, diseases, of the bone and joints including

rheurBt oi d ar PrPPPFrembgdisrent thedisopder py qopdition forpe frepied ifelestsd emther ~ as

at her oscliBfodd bénditiBab, lshdd 8 sPdrRic 981Erdsis, pafincaam frédid idedpatiti fuldblaepr af t
rejection, e.g. _follow ng transplantation of heart, Kidney, liver, |lung or
bone mar fibisis or fibroid lung, Ingrraseddsvelsis detil Arbpite beethmeaspzsd inibe sERmESAtientson to be

treated ishenaatio i&osAikegadh NE b0 NRRAG I SI996 £348By: Bl 3280h) GAd Al ac
i schem a, Alzheiner's disease, cystic fibrosis, virus infections and the

exacer baBpbriamplss emppaentsditerted wathothse s efpuimenspefibresis Baspeak, 4yurtlir one

(Al D83, Ruhbd Pk&pis R MY BRI(1DY). Hel i cobacter pylori associated gastritis,
and cancers, bparticularly the growth of ovarian cancer. I n anot her

enmbodi nent , tln@netherembedimsnt, thgislifordener qopditien torbsdneatgd isdivenigbrasiwpt ons caused
by vi ral shafieGhiigRol B it RUTRAmMMILERL Brab Benh LAY, uS,
ot her entfér ovir ul_s, ocgt; onavirus, erlagiégfé\é?&r&%ggs, | npﬁ}enz S?gh@?&&’
par ai nf | betmetabldtion of 1L preduciion pseveytedfibrogenesys ingke laver Hiallom @nGviatak )
Immunol, 2000.164 (5): p. 2585-91, Chiaramonte, M.G., et al. J Clin Invest, 1999.104 (6): p.
30 777-85, Chiaramonte, M. G. , et al. Hepatology, 2001.34(2) : p. 273-82.].

In another embodiment, the disorder or condition to be treated is Hodgkin's disease.

Hodgkin's disease is unusual among malignancies in that the neoplastic Reed-Sternberg cell,
often derived from B-cells, make up only a small proportion of the clinically detectable mass.

Hodgkin's disease-derived cell lines and primary ReedSternberg cells frequently express IL-



10Treatnent in accordance with the present invention nay be synptomatic or
prophyl acti c. The effectiveness of an agent of the invention in

i nhi bi ti NYORIIaTIAt ory conditions, for exanpl e in i nf|PRGHABR20060018098 way s

di seases, may be denonstrated in an animal nodel, e.g. nouse, rat or rabbit
nodel , of airway inflammtion or other inflammtory conditi ons, for 15

exanpl e scri bed 994 40 Sekl do et
al, Natur a("igfaf?fepg‘gég%ggf\g%'%eﬁt\/baeﬁls@ég%tza@dww) %50 ?3 PRRfOfes car e
I\/Eg (128%11 &ﬁ@iv%l‘h’ﬁ@pﬁﬁferﬁm i adrimanBakll bt w(aig&aa,s%mthag IL-Resqwd act@¥at Ca(r]I e
Med. 1 1443- 4 et a I, en e invention provides a
met hod f &F° é%quff%%dét?éerg ‘ffgﬁyf@‘ niglf %‘@gaﬁfr‘}ef“&f‘“{ate d fhat nqyfralising hod

i nvol ves ageudas bkt 1INe3 s&hhhmnm g%wmfamb irfiiease-deBivadédlinmeds ;s or

ant i bady fraﬁqrarents further havin ectabl e | abel. The | abel is

r adi odct itE [(FepRdt-e sl it ExpiMghd? ?8%%112&?&%8[4@ This fipdingsuggestaddiaient . The

met hod f ereEJIleenﬁ:@fg dem/ﬁigb?erﬂnﬁx\lce%e& &en abava by BRH-DYaRbcrineRad ﬁ:irhd?ﬂet he
| abel ed cel | I n anot her enbodi nent, any of the above human or

humani ze &ytahltnp inoai Gansisientith Wisdy pothewiyrited “%(P'é 0§§lni hleave beemdstested it her
embodi mene sefhfifof s0ME 'ﬁo'dQlHn’P fiR¥ds€ Eﬁleﬂts R¥IRA @@E&%‘ t5 brmfP BRI [FRaADE. an

addi tional therapeutic agent addi t1onal therapeutic agent can be
sel ect ed , Fr©Gabanilas, giid)ﬁpYleQ&BéqunéOQif 981(9%9%&7%&@&&19@“@36@& hodi | atory,

anti hpst t n the

treap rren?mé gjgetvr@{g}cdtlSle%/ég%§ &Slg{l Ugmat or a(?l?%?/s ;ﬁ s%éhéadch as those 30
ment i one@tdmeheeg ¢eblef ore, for exanple as potenti at ors of therapeutic activity
of such drugs i i ial side
o focts of gutinafs BnSuRifin, the fERUS Dl aRRHLS GlARMIMAB o BILEN: © 5
with the mrtdsams dnmgmsmbﬁllarﬁclasﬂ)nenashbwnadeanB ameeinalivata:lmesmqamsaltl on or it
may be ad i red se at.el bef aor e rrult neo fter the

ot her drug gnlu i3 m%besbeoifé%?l uea?ﬁntdfr@gn |o%erilﬂc s\%seases (ﬁ%‘?natl on of
an agént Jdb. ,teha. vaulaﬂwomdmm&metm@flwmhimmrcaﬁmdcembkpress

anti - i nfl ammat or br onch ﬁt or ant| | stam ne or anti-tussi E,e drug
substancémmg'écigﬁn GHPRUr gipect ém ?f\?é H’Og B YRS BRYVEERSBei ng in the
sanme or degiésaraemnbad"@ﬁmhe ithmGed syetemmmnﬁﬂoanvenmimé)aiyl sep;&&tsinglméellla mmat ory

budasoni GEAet e dsahE e Srma 0T 1B e.aTSnh Yl frasmaprace £°
ci ¢l esonidleoliL- IBiAEhAaAGeppredsdatiea mdtsesh@ieDin hichaG@burd ebntanedely02/ 88167, WO

02/1 66, WO 02/100879, WD 02/ 00679 _(especi.al.l IesS 11,

%g pegresypfter gtia Ww%éncpéi“ T8, Sé?f te ‘b“?%'}/ {Jrg s—"9§“£ﬁ‘§x@ :
03/ 35668,131\/2@ Prdted d Bese Mle GranbRADHs refifpteded. 06rd¥det al kil 3h (25H9%, théM?LQé/ 39827
and WD 04/ 66920; non- st er.oi dal gl ucocorticoid receptor agonists, 10 such as

those deSWAPFassss thefifirentiation affumowspemiineBSH cyteipxis Symrheoyics thghmediat® 50, WO
03/ 82787 ant@n3f BERAM respGh@3/ 104195, WO 03/ 101932, WO 04/ 05229, WO

04/ 18429, WO 04/19935 and WO 04/26248; LTB4 antagoni sts such as Bl lL 284,
CP195543 DPAnPayier ambpdiment shielisordes af candition tpibe treated isamsspestory i 2501 9C,

CP195643inlhioh, Arch ex%rm%gerlﬁ% Mﬁﬁi@ioﬁs@%as@@tﬁﬁfal eshié N US 5451700;

LTD4 15antg&fn| sts such includé nmontel ul cast, pranl ukast, zafirlukast,
accol at ebroseingy OPRy otitgs mesha, an@mllsygei!‘@e rqppitatpry virghyofeqtoggsatemag e 5913 and

L- 648051 ;555044 tith sbhRrPbaatsitl ﬁfek&’&ﬂ L&ﬁfas St ddaRA SihusiisPor PrlintdalE ne) ,
Rof | um | ast (Byk @ul den)’, V- 11294A , BAY19- 8004 (Bayer), SCH 351591

(Scheri ng- Pl olmgnythewnhogumqnh ghe(dagorder at ¢on¢memt9§areafemsl is spipetgd 5 othepD 168787
(Par ke- Dﬁ]*éé:ﬁés’ or'?:MQ' tllong, 1%%&111(:1ﬁ§rt asew&g 'of:@()ndlt%aeg& a(‘n gﬁiaﬂ‘ﬁ&%ry

30 component, for example, diseases of the bone and joints including rheumatoid arthritis,
psoriatic arthritis, and other diseases such as atherosclerosis, multiple sclerosis, and acute and
chronic allograft rejection, e.g. following transplantation of heart, kidney, liver, lung or bone

marrow.



20 Sel I D(TM CC- 10004 (Cel gene), VMb54/UMb6E5 (Venmalis), T-440 (Tanabe),

KW 4490 (Kyowa Hakko Kogyo), and those disclosed in WD 92/19594, WD

93/ 19749, WO@WIRAMIT50, WO 93/ 19751, WD 98/ 18796, WO 99/PIE7TERINNDOE/ 13953,
WD 03/104204, WD 03/104205, WO 03/39544, WO 04/000814, WO 04/000839, WO

04/ 005258, WO 04/018450, WD 04/018451, WD 04/018457, WD 04/018465, WO

04/ 018431, 04 4 . \\O 4/ 018450... WO 04/ 018451 04/ 018457, WD
04/ 018465, %"b‘i[(f’%g‘fﬁ%d"{m‘%% %i‘éig‘i@f "?/%‘ttﬁ’ﬂlt%ﬁ%% de{%%“%"tfzf}‘ﬁ 805; A2A
agoni st s ghunpnlasephtits eercteslcanid bardiac ischdthid, 08 2R 6der’ sk e <4 dykti6 fibloFls 4R695A2, WO
94/ 17090.,. 96/ 02543 96/ 0255 8/ 28319, WD 99/.24449, 99/ 24450,
VO 99/ 244%%%%‘5’3?%@@7‘\?%% @3?%%?6% 8\5“9‘??)‘1%"7"*2‘6%1,‘“%%@?%‘?2 @ﬁwﬁ

99/ 67265 (AINS)IBLKPRGOLero¥¥O (MIS), 2BADdbach Dby ds66ckifred YEAritls, AQ/cditésd, WO

01/ 23399, VK)%é;é%lBO V¥)01/27131, WD 01/ 60835, WO 01/94368, WO 02/ 00676,
VO 027228351 PERR ST O2RAN (AB°Y3/ 086408: and Am ant agoni sts such as
those descri batanbheMéhEbiirdetd 38e disorder or SdhditRdRkEbOEQARANOGE kprhHtoMs Sudap .
include anticholinergic¢c or aEI'nuscarinic agents, in particular ipratropium
bronide,%BXF?ﬂH%WEWﬂBF RgRw FLB%?Bﬁ?GHﬂ@&PF@“§WHW€HF°HQQG“?€ﬁF§si), and

gl ycopyr teeloadvarus Mefpeabigies, mﬁnﬁm&jgbﬁﬂlﬂhauﬁ%d@@%&amg%%éhms oS
5171744, WD 01/04118, WO 02/ 00652, 02/ 51841, WO 02/53564,” WO 03/ 00840,
WO 03/33&95?”9EP63/539663 WD 03/87094, WD 04/018422 and WO 04/05285; and
bet a-1g adr enoeRRiht RAOHrddnse WHE thePresdlt VLRI mz(yslﬁlsgﬁﬁ?ﬁ)ma{ié or

nmet aprot erenol, terbutaline, salnmeterol fenoterol, 5procaterol, and

especi al PiePhYlaftitot er ol , camt erol and pharnaceutical |y acceptable salts

t hereof, and e gﬂ&“@%ss(éﬂnfaﬁéﬁ oPthe SRkAticR%n ﬁlﬂlbﬁﬂ%%ﬁaﬁmmﬁfcoﬁ&{imﬁl a | of WO
00/ 75114, which docunent is |ncorporate§ herein By reference, preferably
conpoundé$orgkample infrfammatort dverays fiseasgsempnbd denzonstomtquion Al awial wpdal esg. O OH
10i . e., . . . . . .

(5-[(R) - én-ozl 55e Iéa-t ﬁrg?tﬁi/ 0 cllerlf afﬁyg?{/Pg?lﬁfnﬁ%(}qof-oﬁhfa}ng@{n éifoﬁ{/fﬂn-d g’-°ﬂ§i(§?roxy- 1H quin
ol i nd3-  exraplaasdiepmibedrbie Blada etall. |y Ear deg (E190R1 800l 18 5-40 Rukelofef aloNamed | as

and ol soUS9ubibIaE T M s’ 3Bl ey B 068 1495 880035, Us
2002/ 005568dn et\W{1099) 4424 93RespiD Ol 83460ded. VD:BBBE8422, WD 02/ 70490, WO

02/ 76933, WO 60 03/ 42164, 15 WD 03[ 72539, WO

03/ 91204, WO '8‘3%%%‘%’ "%‘%ﬁ%’é&?’é‘f’e% 8%y %%ﬁ‘?‘?‘h ‘Blﬁeé*gé’é‘fa D 04/ 33412,
WO 04/ 37EH8ng AMecdplorIaraL3l3. BbisGddtBoddovolved\Coidoting te2ell With Qdy 306 hov¥\O

Ep 01d77 T PoTERo B0 8 Meohnineg 56000 A o TOSGT S aHES Y54/ 108676,
WD 05/ 038idiscemOnaiintie] Pafathagrietic \WDchmiGrd 3 dent. 2Dt dtindd frtBetahn involve
anti-inflaqgg%or and bronchodLIa&o%¥ drqﬁé i ncl ude dual beta-2 .

adr enocef’o ‘ﬁ%%Y%¥m$“ﬁﬁ§8%?Vﬂ?% S0 RTSt s such as those disclosed in US
2004/ 0167167, In\Aadthel/ ervbdditnent) any)/6? theddb64ESHutnan or humanifdiahabdees@p hatibodf am ne

drug subgt ances include cetirizine hydrochl oride, acetam nophen, clenmastine
f umar at ePFPRFARYPIGES | orati di ne, desloratidine, 25di phenhydrani ne and

f exopenadi ne IaydstbatthdolidRnt, 8Rtihweatdn previdaStphRinkoblicalddfbastién ¥d an
additional therapeutic agent.

The additional therapeutic agent can be selected from the group consisting of
anti-inflammatory, bronchodilatory, antihistamine or anti-tussive drug substances,
particularly in the treatment of obstructive or inflammatory airways diseases such as those

30  mentioned hereinbefore, for example as potentiators of therapeutic activity of such drugs or
as a means of reducing required dosaging or potential side effects of such drugs. A
therapeutic agent of the invention may be mixed with the other drug substance in a fixed
pharmaceutical composition or it may be administered separately, before, simultaneously

with or after the other drug substance. Accordingly the invention includes a combination of



ebastine, epinastine, mzolastine and tefenadine as well as those discl osed
in JP 2004107299, WO 03/099807 and WD 04/ 026841. Conbi nati ons of

t her apeutwe 26g#ni4S7 of t he i nvention and anti chol i nergi cP@GWERROG/HO8ar i ni C
agents, steroids, beta-2 agonists, PDE4 inhibitors, dopam ne receptor

agoni sts, 30 LTD4 antagonists or LTB4 ant agonl sts may al so be used. O her
usef ul ns . of nt.s tion W th antl -i nfl ammat ory

dr ugs arentt‘)l %’Zehgefnﬁ'e tfoﬁé“?ﬁan 8‘%{3%"5%"“"3 WELERG h%mﬁngé’@'ptors e.g. CCR 1,
CCR- 3, CGRnéhodlalenf ant{iiiarfiine @Gﬁ»tl%ussﬁ@ﬁﬂ& suBKtRcS saiddg€ATIof e ikv¥hitin andXCR2,

CXCR3, CXCR4 C artjc arIy nt agonji.sts such. as Scheri ng- Pl ough
ant agoni §?g%§@s§§°¥aﬁgg éﬁ:é?%? %ﬁk‘é‘if CHPAUIGBNI st s such as
N-R4-[[[6, 7- dSﬁl‘yﬂﬂ[e(hnB 1ﬁﬂk1ﬂﬁdt5w|dﬁkg@ mch)de wdﬁﬁnﬁ%ﬁﬁhﬁhgﬂﬁﬁﬁnﬁostermds
yl ] car, bongep] lpgen | ket hélI&CEf etrah%gro N, N- di met hyl - 2H pyr an- 4- am ni um

chl or Pde s ipropigndie fluticasens HWP‘?J@%PGW"(%MU cularly
cl ai s 1&1@iwhs&&)ﬁnow &Q&@&éﬁd&&%eah&wd/%m AV0 (3)1228 080698379,
(particularly cla WO 04/ 018425 and WD 04/ 026873. 10The additi onal

t her apeut¥@© é@@ﬁp (ﬁﬁ’s‘?"‘&'ﬂ%@oﬁé’fﬁiﬂéﬂﬁ%ﬁ Hy G LHE U 383 7eBh S <00 A4 78F ot her
cyt ol dne 7bi gadlogighd "l  SWib 933 5668! WS b/ad1lsY, W@thSﬁV@fm%ﬂ yyt okines, in

particular a conbination with an anti-1L4 antibody, such as described in

PCT/ EP2003/73%83% 0 83983 jand YO %{ﬁ%cﬁwn-s@s@ﬁala@cx@mw{ repeptaragenists,- 1131
ant i hgdy gu@hs %{b%é adseR 1@313'1696’13874 aPodBlob3 IO %‘hbi%%dWo ﬁgsf‘ﬂ;b' - TSLP

receptor antibody, an anti-endogli’n antibody, an ant anti body 15or
anot her 2¥R03/82787, WA D8P4, WOK3/ 141 e O Db/é@ﬂ%fz\ WME@ZQ%O In a certain

ebodi ek 4w A9 Ind hRYAEE BN Al PR QRYIG e [ ddaSLpam O act d

sequence which’is a heavy c m one SEQ | D NGs:
6- 10, and9¥43dgeehégo, Hd"\B4rag1aaolainehsltY6931lTﬂ,Y8@SZSQDCGSOBBIQIEerEnt sequence
|dent|ty 8% regi ons. h NCB 6-10;
and a sec%n ;t?nNno 32’% @aﬁgggs%?%%%se ] ?qléﬁﬁ 9‘%&?@ dcted from
one tl6 t hntegonifs sﬁElin:lDch@ntemEasE:Ibmnaﬂt&t,azaﬁﬂmmem@oha:ysngsmt Wyes8515260, 70,

el ons. TR0 BEST PRGBS S ahd A3y PDEE BibiereSit i mont, 1 he

i nvent i onilgmitiei @eiflo®GlaxoBuiitEoing), B afemitBO@yR Guldeh), ®- 12944 (eppRonent whi ch

is an an Y. f an cond.co e havi_n a 25
second amgggﬁ%(%é{ﬁ‘ﬂ%ﬁg?? ?‘g‘i{‘&‘ﬁ’fﬁd@ éﬁ'«f‘ﬁ gﬁ’r’ﬂfﬁ% %]E;%’P@eslf

cyt ot oxi RD189659 NEDi 68787 (ragie} Digad) A WP- m-mlrrmsfag\aanea)emmcxsm ecélg&e}iy havi ng a
bi ndi.pg ﬁs&ﬁ@é éor tar et that is different from| In certain
errbo&&rreﬁ?@ ¢11\} |(§ﬁlgﬁ’re wi MR PP 6 (Vs iTf440 @ﬁ‘ﬂap?)o{%w 499 anot her
enbodi rremyov&ai}mam@}d) QdAd lﬂi’d@élﬂlg&&eé 1d<wt) mwsw, WO Bhnio7 i dyo9B/18M40, body 30
fragnment _t her eof further contains a

phar maceQ 8%(#?-&51&%’96%%9% WQr%ﬁéﬁ%W%QWﬁ%an $E14284.8V0| n ot her
rel ated gtybeRosBRDD3/Io0L:, WD DDOGLS 14 WOR/I00839, WA DSBS WPo4ARishsglose. I n

yet anot her rel ‘at ed enbodinent, the kit includes instructions for use in

admi ni st 3G 01845k WOWHAIB457, Q) 04/P 184631 KO 001 B4, BIO 04R1844%.aN0 on The

pr eseqt wuﬁnso qvoroa}oqwﬁ mo@@isasﬁdv@rowobwsem 0a6idogkppl y human
anti bodi es, bin ﬁg)em i cal - and that inhibit functional

properti %’0@945 I}NQ@M’I“ d Ay QIO %H&ﬁnfbmagomsth@wam thosrideseribsfl in ER
I nventi ofys3hgy, %@ﬁ'zXﬁ%HfﬂEﬂﬁ%&i %@ﬁ/l?@%’u (?Béioiﬂghﬁ/cﬁ%%@'sé‘ WwBJuences

and/ or conpri de particular structural res suc r €gi ons
conpri si ?@2@6191W@lﬂ9é244é9n% 992744505 BUBH2ES ], Wﬁ@ﬂ/méhtWGrWﬁlrlaﬂ d’é@ i sol ated

ant i bodi g6 nz{'c;?t\%%/eo/%ﬁ% @9/6§%hw%‘§é/§’f}gbe%o bBYICHY HIFAS,

bi specific ‘ecul’és corprising such an di es and ‘pharmaceutitca
conpdi t U8 7¢.0MQPHRIRG1 WO HARTIIBOIWVeD]1/27131, WO 01/60835, WO 01/94368, WO
02/00676, WO 02/22630, WO 02/96462, and WO 03/086408; and A,g antagonists such as

those described in WO 02/42298.

Suitable bronchodilatory drugs include anticholinergic or antimuscarinic agents, in

particular ipratropium bromide, oxitropium bromide, tiotropium salts and CHF 4226 (Chiesi),



i mmunconj ugates or bispecific nolecules of the invention. The invention
also relates to 10nethods of using the antibodies to inhibit a disorder or
condi ti orwagegoiHa’ed with the presence of cell recept orPGTAERPEQ6/0100983, f or
exanple, in the treatnment of an inflammtory or allergic condition,
particularly an inflammatory or obstructive airways disease.

Corme ar 874 Py PV aER e ot SPadir ORI okt ATACebnilS SHSSBUT LA AR oy ﬁrghi'u?

t he det aiphmal 1w 070063D, WOEODIE 84 Er'wiD '02/38 864, Sdk D3¥00830, WO 03/834b3; Wics, except

where context dictates otherw r ef n LL-13. The present

i nventi oﬁglﬁrs%iﬁ W&S‘%{ﬁmﬁn‘aﬁé\gﬂf‘g“ S{Iﬁ%ﬁ@é% §?fg€‘?t%1# Pg‘eﬁ‘lﬁ%‘ﬁr anti bodi es,
that ar e agdnsSsub R A&CAbi G oMisdBut a6, MbiEFoterehdTBEBulalinel 3almiefefd] fhofgolCy NONDI gus
and rhesus nonkey I1L-13. Antibodies in accordance with sone embodi ment s of

t he pPes@emcateiohapd ppeciplle Bgmreel.Layugisrgiand pharmaceptically agpentable 3 ar gi ni ne

resi due glerdflaf@ cétpdindiPRed dris@Porls3RateFornH R &R Ia6r WA 0875 IRy, whithOt her

aspects and embodi nents the present invention provides specific binding

nenber s decument is ingpipaatad henein bisiseainre, pagferpblirsermpounds qfyhe Examplesthe t er m
"I nmune BRSRPRSKRcialifh @?ﬁp&uﬁd%hﬁmﬂ&l‘é' on of, for exanple, |ynphocytes,

antigen preseénting cel phagocyti c ceIIs gr anul ocytes, and soluble

macr onol ecul es produced by the aJove cells or the liver (including

anti bodi es, cytokines, and coane q ?esults in selective damage
to, destructi on of , or eli monatd upah body of invading

pat hogens, cells or tissues i i pat hogens, cancerous cells, or,
in cases of autoinununity or g : i nfl ammati on, normal human cells
or tissues. A "signal transdactron pat hway" refers to the biochem ca

rel atr onshr&bet ween a variety of signal transduction erI ecul es that play a

rol e 1Pn iAelStl{BhEA.&Bighyldrdag-2ylypiae)- Hhytroeoghe-gdwdiogy | Braundlisrd- o
anot her pgg fah&pha%a&u%hy ac<:é§tabl§ Sflts ML &IE s Well Qs Bihpufids Gehbe Sihk3Fe

receptor” i ncI udes, for exarrB nol ecul es and conpl exes of nol ecul es

capabl e sdlvate foamy pifgranla ] of WD 04H960h gathaleo epmnonadsiaf ERIAFAM60I of such a

si gnal a@fs&?ﬁd Weo 8548607, WEEEAAS, 93 2@2%%5651%@6#@'9@ WO @/8%8h| surface
receptor’ present invention is the I|L-13 receptor to which the IL-13

protein m@%/éwzm%z/ 7949, W?ﬂ/”@%?dwwn‘%@,r\@@@ﬁ 46Q, V@ ERER 4% ncl udes
whol §s anih GBSl £530a0b I BRIO3/BAAIWS o1 BEEENO bdimasr, WdlsaR. bi ndi ng

portion") or srnlec I'ns thereo naturally 5 occurring "antibody" is a
gl ycopr ot ﬁ4/63)41113rWQ VY368, QI3 , NeQ 0¢/3749)7, mﬂﬁ@%ﬂd"\’tﬁ/\%/ﬁ@ﬁ{ (L)

chains i '9{16’5 2/4 9613 ﬁkf&/@bsﬁj %6%%@3@%%60 AW J\GRYRT 153308 dgﬁ)@ﬁﬂg“ sed of

a heavy chain variab i on viated herein as i) an vy chain
const ant EP@F4 BN 67, U@W&@Qﬁ@h&ﬁﬁ%@ﬂ%ﬁ% WELBH86ES, dféﬁﬁw 19867/60WQ hr ee

domai ns, 0%3129—{%0 %4% gziﬁaols}ogmmchal nis conprised of a light chain
regl on (abbrevi ate

vari abl e erein as' VI) and a light 10 chai n constant
regi @a. The ISlgtablecdharannmﬁhsmumBagbromhpéllmpmgsautludf: doalbedcdai n, CL. The

VI d V| f t bd
hyp e?‘C ar B Bl?chqt&nasgf)alﬁ Réxals aé'llrilrl_;{) L ar | Ic\ﬂl ﬁxtose cﬂsc?oseg 91' 8§ §0(91/Ol<6&ﬁ% ,

i nt er speMa@d4/Mi24e ané @ 04/7481at are rmre conser ved ter rred framewor k regi ons

(FR). Each d V ur, FRs arranged from
ani no-t er mi nu% Eagl cay %an’g%sﬁ?fgmc% l?ﬁq‘éa%f%ﬁ'md% }ngc}'d’g » FR 1, 15 CDR I,
FR2, CDR&setdnfidophéi)iofmabtié furbireteymbmathh#ing, Rgitdie, dfslorhiditecavy and |i ght

chai cqntain. a bi ndi onpin that i.nteracts with.an an The

cons et APbgEmae 3o B alspr B L ey B e e AU he

i munog! etudlind)epifastifeg tmizolastine andiefehaditeds Swelliad eoveldingosea i TRED0E B07289,0f t he

i mrune s stem§ effector cells) and the first conmponent (C q) of the
cl assi cal QSWB 9@92?\1‘" 3{89@4%682(5The term "anti gen-binding portion" of an

antibody (or @bfihthitiondotth@estull®@idendf jhe iM&ntion and anticholinergic or

antimuscarinic agents, steroids, beta-2 agonists, PDE4 inhibitors, dopamine receptor agonists,

30 LTD4 antagonists or LTB4 antagonists may also be used. Other useful combinations of



used herein, refers to one or nore fragnents of an antibody that retain the

ability to specifically bind to an antigen (e.g., IL-13). It has been shown
t hat t he WaARPYHAS47 ndi ng function of an anti body can beP@EEER9GIHANY
fragnents of a full-length anti body. Exanples of bi ndi ng fragnents
enconpassed wthin the term™ anti gen bi ndi ng portion" of an antibody 25

i ncl ude a F nment nmonoval rrent cons of the VL VH, CL
and CH d&wai ntfsd;e l(":4"?—“(“3‘;5)“’ hapti i tt éfirgr%?osf ra tbr?é\l}?f g'bt 9fhg two Fab

f ragnment s:hémasldnmded:eptoas ngSOCRHdeC(ER-Bd@eRam, CCReS, IUARy6, (f:(élgﬂo(lCR% EId:Rf-9 agnent
consistin fragnent c isting . of the VL
and Vry c?g?irgkﬁigeq%;ﬂ%%ggw Cgﬁ:Rd F%&? 95‘3% (?ﬂ?g g‘(‘%r d et

al . i 1938uﬂﬁs:$bﬁer&é1’l&éﬂa5t§@msw\$ﬂf-eblIQGJ”ISGZHISSMIfanﬂ S3OH- quram-dah and an 30

i sol ated co enent arj t er reqgl Furt her nor e,

al t hodgh aPﬁ% KgSUgh AT rlg"f& %Wg;‘gearg(“d&%@ﬁ?hegw 5§rhfn¥ﬂcvcloaﬁpéenc%ded for by
separ at e yjjedbsn yl]hﬂﬁﬁ%]ph&ﬁyl emqu&ahy&sim mxﬁaﬁﬂbzmg iRkl chiRyide

synthetlc | i nker that enables themto be made as a sin Ie rotein chain in

whi ch t héTAR-T1AN CERyS prtaganists qﬁéﬁﬂfbewlﬁ%ﬂﬁ%%@@wcemly ad 10known as
single chaoroogessémﬁv&uaﬂz%rﬁ s&;vol@bwks@t(pa%cuaar £0184%5 #@3- 426;
and Huston et al roc . Acad.” Sci 5:587 5883) Such single

chai n antWOO#0RE873r e al so i ntended to be encompassed within the term
" ant ijgen- bi Ndirpg, RRfohhIAReragthié ! ar e
obt ai ned usi ng c%nvé)ntl orﬁ{ﬁ ttleigz%ﬁr]l u)b gineos\l/:%@lfs%ﬁta odslgglt3 pf:(f(x?%fl}?ék the art,
and the forayeokine bindingwplserespirtieulaty dntibgdi¢srofiother Egeleesnmpagiculasa ar e
intact a ' . li,tquE efers  t.o an
anti body% ggg}og%gu stag*rﬁ?gﬁtﬁgfl )?g{ééhg q% b‘?élélntl bo §)0 %13\/6|r ar‘nna 1']I’?’Fer ent
anti geni @nmuéy,ishtlcziStXtéair@,ea@n,tl-laﬁl rgtiblody,ad aammnﬁcﬁohntlbhm axsqnen’mli.lt ally binds

IL-13 is btanti_ free of nlbodlest t specifically. bi ntigens
other t naRREY MhEasLr cERoCin B, A0y ErchBLosiBFR e thealied s 5 hmy,
howeuér , ohﬁtm&ecmﬁ'smnh@mlgﬂy,tsuvhisydehmbed hewoaamg@qs such as IL-13

nol ecul es from ot ) i s, Mor eover i SO d.antib nma

subst anti al | y f¥EE! m@?‘% g\ellrmeg?orxrfg{n@aqsgp aﬂ'ta\l&%&ha%‘ﬂ%ﬂ?'&%?@“yo‘?ﬁ‘g terns
"nmonocl osajuemt“ihlimdya hmw Chigin etdotedatontniel tb Gidye SFSRIPHED NOeb-1@Sndised herein

Comosi ¢ FORERRRURsCH. Ao By oot ershecienis pebEcBRisRenti ndi ng

speci fi Cinih tr&rccbnfrégldnswvlﬁg)sm IDNGy: suoyénara se@nd @Atno acid sequehBe€whRh® " human
ant i 2@ as useq in, is jntended to include antibodi es having

var i aF*é’@‘.CBﬁg SPFFI G R ORBIeHER Bl YR WSSk 1 0fr apRSFMERGHEVIAR 8 der i ved
from sequag®es70980,905R05 Pért@it Bequénde idtatifGA the GDR Fdpfond Mith IRAYDR QfigisNs a
constant region the constant region also is derived from such human
sequenceého“QIEJSEQHQrﬁﬁ(ﬂs dér’A i ne sequences, or nutated 20 versions of human
germine SeqUﬂr&ﬁﬂﬁnotﬂ_é}%nllﬁ%ﬁﬁntaﬂk'nh@ﬂﬂl&)spr&fldés% nhﬂlwﬁwohﬁ?atmd& Bélogde am no
acid residues not encoded by human sequences .g., nutations introduced by
r andom of fi&t eoRaseRtiwhich ifan abAdEPrragmens tb?reof@rld sye@aﬁﬁqmnowﬂmmsn in

Vi vOods HueNEImind KGd se%mcehpm CDgEltheﬁxmmdaén ugﬁéilsfa ?ﬁ;'td}m bPthgot i ntended
to include antibodies in which sequences erl ved fromthe gernline of
anot her Hamweconivgates 8 bdingpretpin Qs m&lbnénb@nngrmmd%smeréinlngﬁmatt@aeto nto human
framewor i, se dHRAGE [L-13, The term "human nmonocl onal antibody" refers to
ant i bodi eg di SpF&lylﬁ?]Ia a single binding specificity which have variabl e

regi ons i n winchrtdipembadimertts, shresmomkomprevidBHor @ bispeeificangibeldr i ved from hunman

by 'ahybr i dona Wy A e A e GO ERONGL AR e SAAhARY LE b, Pr oueed

30  fragment thereof. In some embodiments, the kit further contains a pharmaceutically

acceptable carrier or excipient therefore. In other related embodiments, the antibody in the
kit is present in a unit dose. In yet another related embodiment, the kit includes instructions

for use in administering to a subject.
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30 nonhuman animal, e.g., a transgenic nouse, having a genone conprising a
human heavy chain transgene and a |light chain transgene fused to an

i mort al iIWegIweHs477 The term "reconbi nant human ant PGDED2006/6909%s ed
herein, includes all human anti bodi es that are prepared, expressed, created
or isolated by reconbi nant nmeans, such as antibodies isolated from an

animal (e, Q. mouse) .that is transgenic or transchronosomal for hunman

i nawnogm—%—%@#&m doma prepared therefrom antibodies

| sol ated fr o Bash: ifithliof FAA: 14Ttk oeRls ot bty HATRR oAfdaRODY. ©- 0.,
froma transfectlgma antnllg I es t|85 qajeteag roma rleco mlﬁnant %‘gl nat ori al
human anthabbuﬂj'snepltﬁlcdbyto Iatid aaﬁﬂnbmhibeﬁnmleIMPEmememﬁ'lésléiehl cectamat ed or

i sol at edmm{mﬂlg t? ttltl‘] AntiDSAES fmqhvénﬁxg Lrv%eﬁpédl f%npm&leﬁ heawy and 11%%”' on of a
5 human |nnunog bul 1'n gene, sequences to oth sequerices uc

r econbi nahmn steqmnemﬂ,{obodnwse iparvieulasstivatokad faaegéseash asrCl'Nh regiortshe f r anewor k

and CDR Legi ons are from errnline inamynogl ohul.i n sequences.
In certarfenbed amcu@r amﬁg\?\% é?queg‘ffgaﬂ‘r g%‘f?ﬁﬁ?rh%{mldﬁsdgﬂ%e‘g?ﬁt% d§es can be
subj ect ethethodd of vakingGuchidmihedies hxﬁm(lﬁ)dcpnjﬂ@zﬁék @a béspedifit mbleauleg@Ripeisingr human
| g sequences i.s used, .in vivo somatic. rruta ) thus the am no 10

aci d seqf}ﬁ’ﬁégtébog?esf‘%pl\?ﬁn%ﬁﬂm\? Cms’é‘ﬁgs‘ﬁ’l“ trhé@’btfpﬁﬂﬁ&nt anti bodi es are

sequencesnhiidbnjupdiés & bibpédiNEmolet 188 FMkk inGdntibR A He IR algHrelitdshe VH and VL
sequences, rr&gy not naturally exist within the human anti body germine

r epef? oi PEthpds ¢fjusige the anﬂb%&eslj% Bl disgider o eondifjoarassogiate withdhe presears i body
cl ass ( eofbell récdPlor dastlet 11- > fSUKEMPAIR, thdke treaffient Qmmflhﬂ&aﬂoﬁl &haeded by the

heavy chai n constant region genes. 15The phrases "an anti'body recogni zi ng
an ant i genditigpcparticylarly ap inflagynatens oF phsruetie aiayrdisegen” are used

i nter changea%x&&@&ﬁt fRe megéht hh@ntio%rxﬁay &r}n@r@}éaayxna@m{&*a QrafSesRepd fical Iy

to an antigen used herein, "an anti bo specifically binds
to humanfirsf defged. |Asidit1ﬁ’!1@lrﬂ9€@tlt)@ﬁ are e forthothronghavt ﬂlﬁ ddipileddescrinitions t o human

IL-1gswith a ﬂgtéﬁ%‘ﬁnél » Of ‘Itelssslfséﬁcﬁ%ﬂe gc%ﬁtegpdl&gt@; thEwi&S ™ reacts

with an antigen other than hunan I's 1 nt fer to an antlbody
that bi nufererdeato umandbrl 3wl idpresedt inveb®ion Moyides ggibodigntodmmiab byt 31 hat " does

not cros t t r .t
A S e T

or al) ofynbmdRuxantirh&b monkenyLiBl Amolnodgasmaa@o:damw vmérsmalertmnﬁmbnmlﬁt S, such
ant i bOdIt%S th%rt qun not cross- ‘r,éaac%ofvﬁtll} w%lc%%é aq\ein exhi bit essent..al I y
25undet e¢t B5T@ BI'Rdl ng a§n| hst ¥t hele proteins in qRaiaest ?{Bﬁ"ﬂﬁmgssays

As uzkd ﬂstmtmnrlso 3rte;ﬂadcdlb9@yxtdrﬂnaé Ifi bthbs 43pécss dmummbngmﬁtsltﬂe;ié’seho the I'L-13

receptor.” fers at inhibits I1-13 bindi to receptor
W h . T8veoR Piovids el binde St ek Epising I s PSR Re T i b 1 o
i nf | ammat or y Thedérat mmnnﬁé RasMise"irsfeisnb @iRdetbr f, fof txaimpld) 1ﬁﬁplﬁeﬁbd@ody t hat
inhibits 1L-13 i nduce taxin r I ease from hﬁij/fn%gbll un “’8 brobl asts with

an |1 C50 ndigen RIFSGAMNg e MP 82qgKfic el granylocyte ap C\‘ less. The

t er m " Kasigduce®by thK above@slld\siahe ek @héludibg antibogias] gtokied, @hEéonilerhdi®)
association rate of a particular antibaqdy- antlgen i nteracti on, whereas the

Lor A KethabTesyfs inggleotive damageon rsshietionod, o AEBiRaRen Fom dsitmap Godi el

d' 5500' %V&ﬁh&rﬁﬂﬁgéﬁts celipaf ﬁdsﬁé&'%ct@@%ﬁtﬁ?ﬁbﬁo@% IcBfRrduf EQs26t inQses bhe term
as used heréin, is intended to refer to the dissociafion constant,

vvh| ch i SuBRELRBHCTRagiplagifal nfempatien, parmah hwgan qellgor fsepesca) and i s expressed

as a nol ar CQ![‘ i @:Ink&iﬁnéxl.\/hath%&)) ré’t%}sti@&efbﬁHch&HlEélt}a%&ﬁhlﬁ%@n&gnQ'et erm ned

usi ng net hods we est ab iI'n the art. for determning the KD

of an an¥aripo®y Sllgsall?\}ﬂﬂq‘s}i:tn@ @Ql?@é%éhqﬁphﬁmﬂe pretggﬁammssumrof@ggqgl feonbi osensor

systfm e . hierm "high

2T e poRtndr ARG R KRR AR PP D of 104 M

or |less sutfaargcemoohntleé@, fop exantpl4, nilesnles amdcoimplexgs o%m@}ectulamap@@vf

receiving a signal and capable of the transmission of such a signal across the plasma
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As used herein, the term "subject" includes any human or nonhuman ani mal .
The term "nonhuman animal " includes all vertebrates, e.g., mamuals and

non- manmave 205df7as nonhuman pri nat es, sheep, dogs, caRGI/EPROHEE00980Ws

chi ckens, anphi bians, reptiles, 10etc. Vari ous aspects of the
invention are described in further detail in the foll ow ng subsections.

St andard assays to eval uate thﬁ bi ﬂd{llrrt]g ability of the antibodies toward

| L- 13 of mpAbra96 ot & prll Aasxample phpy sl iSAriqeR &ecaptpr of HICIPIFPHETYeBHOER Hifpl e,

ELI SAs, Y38 edcBptbi @twhiie RI-18 protelPmSIebilabings. assays are described in detail
in the Exanples. The binding kinetics .(g@?. . bi ndi ntawaffi nity) of the

anti bodi es al Sk t¢am "3ibedys aswdaragyo bersif dnelulenwbely antibodighandiisalissit . such
as by Bi gtalig rABRENTI. S, "a‘r\%i%@ﬁlﬁin&fﬂg YRN8 Psihile cRfidsQhdrsofOA nhidgangnt i bodi es on
functional properties of |ILC-13 are described in further detail "in the
Exanpb es ocongring "dntikgdy”. is 8 glysaprotsiusomprising af la#st pya keavin(dd chpingignddwotlighhese

| L-13 fupGtof ( ' i ' '%Hiﬂ qipedh. cellular,
physi ol og%cdg?gglrm%? E‘é’%gﬁ?g’?ggsf‘g‘gf 9%%%5%#§P%Q§1néshe P%@asgd term ned
accor di nghaimvarebleacgibro@blrsvikied hereinms tMug and 4 heandchdasenithgdegier-dbe, will be
understo el ISt Lani fi Inthe
parti cul ggavggﬁlgf%&?eﬁgﬁlt P\%C%%dgﬁ%%ﬁ?ﬂ%é%ﬁéﬁﬁsf Egﬁ%ggﬁrg%@%?e‘%alﬁg hgnt i body
(e.g., orhainBrompawdiof aligltrrhaib vdabdd region édbbreaiatedypredi 4siVa)) enyd a Bghpr esent ). An
antibody that inhibits. lL-13 activi effects 25su a statistically

a1 onif Cgh tpasPauSaoR  niEp BE oltih el Ra ol RRECt BPaResst T8 2t | cast
50% 80%vgrand ¥ aegidid chmbecfarther sabdividedlinraagisnsof hgpdrvdradifitygterineé | nventi on
may inhibit greater than 95% .98% 99% of 11-13 f.unciional activity.
Vonoc| onSYBIRF LY dEBORAE AR FEPrIeg i GHIOM B R o

(rjmnocl gnadmsa%d,badie' fle&ambﬁakaégﬁdlsa(nn).ﬁemﬁ ufcgw iy, dbhl@bs’tﬂfoe?iréeﬁﬁ)h m§andb |
escribed, in Exanples 1-5. The VH am no acid sequepces. o e_anti bodi es
are shovvlctjf“’ir @qug!;angnqtgnp@gf)@&Wy-gpmhpﬁgmgﬁe ﬁlf’?ﬂﬁ‘gz% e&eFégquences of

RGNS
the apti bpgiiesRAICGDIENERI, CDRSHRA. PhiNGiablkGeglensiof SR&GhvyVAH YightQGhhias

anti bodies of the invention include am no acids that have been nutated, yet
have at FMaipabodingglomgy thagdntgracts syith gp antigen. Thyenpstan| regipns pEthepR regi ons

W th t he,(iRdfeeMap AR dARARCEREINE Bf&@ﬁnﬁﬁ(ﬂ%ﬁi&ﬁﬁ&tod@&%sk&@@r fAbRKe.- Si nce

each of these antibodies can bind to IL-1I3, the VH and VL sequences can be

"mi xed al@lERERS cells efithaimmunesystera (-8 offectpnealishanditbe fifs) ORPLBR of ¢t he

i nvent i ofclq) b thSclRssRhNGinpenttht s4ehh. " M xed and mat ched” antibodies can be
tested using the binding assays descri bed above and in the Exanples (e.g.,

ELI SA8) . WhenTheermmipntjgenchingding perfien’afxe anthedy (easiomby anfigapppriiaglidnce from a
par ti cul gfoqWEeMl rd2@h d (2 of oM Sadi®nts@RhRaRBoly thbk BrafithsiHity @ |y simlar VH

sequence. Likew se, a VL sequence froma particular VHNL pairing should be

r epl acedspecifigally bjnd teanantigdnye.gi, Bi-l A 1tWips kesp shavaethat Thesanyeprabiadive sequences

of the 1 At i J i s i ¢ nabl e for
m Xi ng aﬁlggpﬁ%‘{%%ﬁﬁg?bos' ﬁ%@%%@@gﬁgﬁﬁ}{ %%?Iéessggggﬁ@ﬁ%gﬂ@ﬁhggﬁlgﬁ%gs derived
f r om t heoftinding)fragrhéntrcensergprsseclowitham the tdmes'antigen-bindingtpotonlipfdn antibédyari ty.

0, 235 PECRBER S oy NGO RLAISR 0 ERLNESY g s (1
conbi nat danging; b &(abdyf fraghtest, abivalent fragment comprising two Fab fragments linked by a

disulfide bridge at the hinge region; a Fd fragment consisting of the Vy and CH1 domains; a

Fv fragment consisting of the V| and Vy domains of a single arm of an antibody; a dAb

fragment (Ward et al., 1989 Nature 341:544-546), which consists of a Vy domain; and an

30 isolated complementarity determining region (CDR).
Furthermore, although the two domains of the Fv fragment, Vi and Vy, are coded for
by separate genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the Vi and Vy regions pair to

form monovalent molecules (known as single chain Fv (scFv); see e.g., Bird et al., 1988
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15 acid sequences of the VH CDRls of the antibodies are shown in SEQ ID
NGs: 6-7. The am no acid sequence of the VH CDR2s of the antibodies is
shown by VBBQNI'D4MN@T 8. The am no aci d sequences of the RHA/EDRGE010998t he
anti bodi es are shown in SEQ ID NGs: 9-10. The ami no acid sequences of the
VL CDR1s of the antibodies are shown in SEQ ID NGs: 16- 18. The amno acid

sequences, of the EI%)RZ f the antihbodi is shown in SEQ 1D NO 20 19.
The amin cﬁﬂfedﬂge“\q%'é‘ &agﬁspﬂgt%?ﬁﬁ% c'g\f‘aﬂtﬁ%"da i%cﬁﬁ%‘ég%})es‘ﬁchom in SEQ
I(DCaNst: 3hrgRZhaih AatiKIIRs mggsbrigteﬁdee t6l6d éﬂdf&tﬂpﬁﬁkduﬁiﬂigth]% hemita n—"oi’rﬁi’irl%m

I at, E.. A, ,.et al., 1991 epces of Proteins of |Inmmunol ogi ca

| nt er est PORPt ﬁfaf?cﬁ“f‘#‘lﬂ%’; T‘Eisg?nt%ggaﬁﬁms a5¢ ohteingd ysing ranyepHeR?l Ser vi ces, NI H
Publ i cat it@hniGes Rdwa efBdse dBiskifiin thBakt, SAGK: PignichB 9k RREhdIGE @RitF i nd to

I L-13 and that antigen-binding 25 specificity is provided prinarily by the
CDRI , 72 AffHC BapREHPOHS InfachantiPA®eBR1, 2 and 3 sequences and VL CDR1, 2 and 3
sequences canaReisofiedaatitdAY" Wbl Bekein tefés to ag%b(;d??fﬂ?t (Ui shibineilty AQY | bodi es
can be m xed and match, although each antibody nust contain a VH CDR1, 2
and 3 and@f athenangpymlies avigg diffrent antigerig seecticHiss (egtan-isalatadanibedyi thef nol ecul es
of the i i : 13 bindi ST . Y I | es can
be test egyﬁg? dﬁgﬁ?lﬁgé%oébﬁgh%%aggg&%%;b ?glglsbglrﬁléﬁglé&gg%@gamg%% n ?%ﬁlglaég}arrpl es
(e.g., EthagAb)l3). Wiasplated @pRodethatspeatically binds HelB mayl howevdiduye tioss- CDR1, CDR2
and/ : i oyl replaced with
2" St ot ooy B oS FhcBal b £ Blecufpl AR R e rlences ar e
m xed andsolntedaingbiodytrvey bEBBEbstanGBIRR freenaf/odrer GlIRBr segualand/of clemicalparti cul ar V0L

sequence shou e replaced wi th.a, structurally. simlar . seguence(s) .
T be el im SRuBERm Ahidel o TSRO b teren il S hovel W
and VL sacumnefestoceprefaeation efitrebolymslebdés df wingleanabevalad tompustiowA and/ or VL

CDR regi on sequences Wi th structurally simlar sequence romthe CDR
sequenceg’oélﬂ‘gg\% ﬁ‘é‘f"&’%c%v"sﬁ‘(?ﬂ@ﬂ’% £} Q{%ﬁi‘f’ FEB‘(BIH!; Epsemg#‘q ﬁﬁﬁb@?’?f‘? 2i nventi on.
5An i1sol phiculamgpitepeonal anti body, or antigen binding portion thereof has: a
heavy chain variabl e region %gﬁl conpri sing an, am no aci d.sequence sel ected
fromthe gr ouﬁ%‘ﬁﬂ’éﬁ?ﬂaﬂ@“@fo E& Fﬁﬁqm@!"’ E?g"lt?ndég%‘awg%‘i‘fﬁ’ibﬂ‘g V48l e region
CDR2 conpiri#bldggiais iaWhikh ke e Sramesrkan®@ CDRREYibAR dNCerfYed &ohG8yiénédiai n

vari abl e relg_'iﬁon CDR3 cor;IBri i@g an am no acid sequence selected fromthe
group cof&hERanpyighy Fugsrperenibthe agtinqgy cantpingy onsiaay rrgign, thegonglantgegieyi on CDRI
conpri si Ao aeAdd Pord G hafEh SREEncEE @S hBfad RMihO QBRI ofAGIedt i Ng of SEQ
I D NOs: 16-18; a light chain variable regi on COR2 conprising an amno acid
sequ é?i ce veFpioneh }!_“QaN@?r_’@@F segygness- | Tihg Rrmamhatitodies af sl iavensign Bay Me

conpri si BgidRcRATEMhcf fbiEnSRIY 6P fEmAL§6dned (£.5 OMutalEnGh@otRc&PBShaddnn9 Of SEQ
I D NOs: 20-22; wherein the antibody specifically binds I'L-13." 15In a
certain EhBETPRE MutapeesHnin BERgr RoKETaEe Buigon iy i Jowavar. theverm abl e regi on
CDRL COMpjngingtibda’, laPuddheflin, & doERYMIGI 1B intiiR ahidafes iP@hieR CBRR2 conpri si ng
SEQ ID NO 8; a heavx chain variable region CDR3 conprising SEQ ID NO. 9; a
| i ght chédqnensay dastyed frpmdhagernotimel of @pether mamygalBESPaciys,NGrh a6t meusehghie  chai n
vari abl e %lr'% i34, i i §‘F“QE NO 19; and a light chain variable
regi gﬁ C%%% corrgrl Si ﬁlg]gg%ré}nlg%&%é 2 é.eQZOI n anot her enbodi ment, the anti body
consi sts of : Ehetemvyhuglnimenodpiad bitbode'gelsrs tCDRbodigspisplayinga 8¢k | D NO 7; a
heavy chai R. I i (% Q.- S] ; (ﬂgﬁvy chain
vari abl egf?lglagg%éc V@g%ﬁl(rg?esl nS 1&%&%@%&9}13@? C%J;r?%twogﬁ%@n vari abl e

regi on CBRglons amgpleriwddrfgpnSi@ndnBedi@nces 7in one kingérdimertathe huraan mbdaslonelgi on CDR2

conprisipng.SEQ I D NQ 19 and .a | ] chal.n variable reqgi on CDR3.conpri sing
SEQ 1 b NEoT epeck by ADRuforsd Yy MO SRR DR ad e B o
heav§0 c ha¢nhuman aiivhk e.ge gitransgEhiiRinooenhaviing aygen&Ghé)xdpriviig atunantheanyy chain

vari abl e ,regi on CDR2.cC rising SE D.NO. _8: a heavy,.chain variable region
Cra” conflEr SRR Hiabeha My Eime e b e 1S ot on CORY

conpri si ng SEel teinN@ecohibinadt ningiatantittalyY) av avet abretd, inedenii@uidnconpri si ng SEQ
58290 12?1itibg'crlllgs t%atI alrg;r)]}epe?rg ,Ierr\c/sas'ch ac'glat%d E)re igtl)lgtre]d %mﬁ&n nrtlrnselaxrll S suScE(ﬁ)sl D NG

antibodies isolated from an animal (e.g., a mouse) that is transgenic or transchromosomal for
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As used herein, a human anti body conprises heavy or |ight chain variable
regions that is "the product of' or "derived from' a particular gennline
sequence WO 2007@43437 i abl e regions of 5 the anti body are RIVER20@(D16099 M a
system that uses human germ ine inununogl obulin genes. Such systens include
i mmuni zi ng a transgeni c nouse carrying human i munogl obulin genes wth the
antigen of interest qr.screeni a human i nogl obul i n..gene |iprary

' bl ay e VB RGP EACHHS EHES B NGEAOTS: PP 6] USEHoR, e Eb R ehat i s

"t hebpr ogxuatcegﬁa?jswndédwéﬁyges fhe amha@adﬁuwe..e&ainian&nhmmd 8gnfbadidsn ?eqﬁence
can be identifjed as suc conmparing 10 the am no acid _sequence of the
human antl?%ayfr%af%emamg%awt@@aﬁ'@w&@twym% oG prtioef s prepared,

i Munogl QRpHeisBS, cARftd e lsBltelBY ahSthEruRRRs BATiAVJIIVEplibHE P41 Sokdbnsgguence
that is closest in sequence (i.e., greatest % identi té) to the sequence of
the hdmakUaRe (BBERPEloRuliR B, SAIMBTAY OBAINASeaueres pTUsh tRcpmBinantgpmagier  ved
fronmt a paitddfd hfe VAKTBIO RSt WEich EWARAGNORAhd BDREQLBACEe BB Wed @BlAI N am no
acid differences as conpared to the gernmine 15sequence, due to, for

exanpl e, hamengamlipe samurogiohglinssapences. Faceein gmbodmentathemeygnaichi nt r oduct i on
of si t e- gidoamiBth iR bhbdicE CAEYESUbjeed i Gid nlHIRGIADE, WheRYn fRkcal 1y s
at | east 98%i_denti cal in am no acPJ&se‘seduelnpe to anl.sg(n‘lf’nogacrll Jx)ggquence
encoded Ipnsgehigferhumen kg jeqeencentsingd] o yivoispmefimreutagedesiv pndthys thepmine aci d
resi dues L. ' j j X ' ared to
tho by mr el bl v T e b R St R e T o

(e.g., mwhilagemedfiormandgelgtee tctesr)an gemlme Muaind Ve aspsnces, iyt ngmtallpody nay
be at | east, 60% ..70% 809 %. or at least 95% or even at |east 96% 97%
98% or 5§'%‘?’%‘e’9rllﬁeg'§%n al?ﬂnt%r%gﬁ%g"é@fledm eel%qogrgﬁ%‘éw?'o the am no acid sequence
encoded by t hasgsadierens "isorppii o¢fes baithe antipede clasky(pp ¢ BM MgE dghunenasant i body
derived fr icul ar erm.ine s ence will display no nore than
10 am no 4] b gBH bpdheRbedt s AEV e licoRiM S itince ancoded by ¢ he
hurmansger ml i n®hé phraseotinchtibddy repeptizing An arigkili and ¢ as estibotiy epebifiedor aant | body
may display np nore .than 5 .or. even.no nore,than 4 . é’ r 1.am.no acid
i f 1 er en@BiEePoRF BH I RERET L e Ta e BL aaBuy pihihindRispsifcaly

i r nmunoghkoddntigergene. Honol ogous anti bodi es 30l n yet another enbodi nent,
an antibody of the invention has heavy dight chajn yarjable regions
havi ng ani no é&?ﬁﬁg’é‘i’fﬂ’eﬁ‘b%‘g‘bf"t’?'at?‘atars%ecﬁi‘}%&qﬂb%ggE’\"Ba’i s1hs W 9 sequences
Sf theda?etféxhodh Qﬂ}w&ﬁﬁlﬁi tifdd tblﬁﬁx?im%-wkdithl\bﬁﬁefﬁxtlh@wmb Jiaéao,dh ?&iblbeji ain the
esir ungtional properties of the anti-I]-13 antibodies of the

| nverDi offat "cross-reacysgi itfieca other thap Ryt Hob>" it igiepdeedio zefer te ap ale‘gady

nonocl on@lat Bindd MADtigArwid § e0° M désBAPHibbBNhAE6RAbE crERITPAck Hithd a heavy
chain variable region and a |ight chain variable region, wherein: the heavy

chai n vaPEBHar IEEN0 is 1Bt5AGAdIte Ederdp ansptihadyibptbinds i dataatigenavith @ Kpof| east 80%

honol ogoys »t W of Pleler, 8F4 R SESIUERAGE 2pbiect 8617 T R Bl BceHBnCONSI Sting of
SEQ 51D NOs: 6-10; the light chain variable region conprises an amno acid

sequence “Phedimpais, such angBedig(bat 4o Aet wefswRct Withithe anfiase calibigesseniignee sel ect ed
fromys heuﬂfe@éé&bféq;ﬁﬁi%]dggﬁsmes§gxgtéhg iNeBindaldbinding Asdgysant i body specifically

binds to IL-13, and the antibody exhibits at |east ‘one of the follow ng

functional propesedinersin, amantibedyi thesdiphibit bising obllndf teghalL-1Bregenteréi n to the
| L-13 1 erafl &f anhntibd¥y (41§ Y118 Bidin 3? P:g'récﬁpt&e\?ﬁl?& RiD & sl BgeRy eventing

or anmeliorating an 10 inflammtory or "allergic condition, particularly an

i nfl ammat ory &% ussdencinean ansibedyr thaty inhibiits edlgmmatory madiatgnteldgendys intehiddsi ts | L- 13
recept or (3l Adt NG REE Qﬁdtﬂﬁlib‘?{s.Iﬁ-q?lidd%e%téo{lgmarélm%gggﬁmﬁ1 | body i nhibits
| L- 13 receptor bi ndi n preventing or aneliorating . I'n various

enbodf nefibwblasthwithan [Go dbps thay 1@rMi HnM, dAaMorl .OmM.5 nMoodessnore, or three of

the funct! onaindieapat L es: &8 GYaRaeRRON Suonids iRRtc RAMY afiBflatRfrark OF

exanpl e, a human ‘%E anti gro y, a %UIT%.I’]I Zlezn ant | g%gf or aacﬁ‘??rerir% ant i body.
a particular antibody-antigen interaction, whereas the term "Kg;s" or "Kp," as
used herein, is intended to refer to the dissociation rate of a particular antibody-antigen

interaction. The term "Kp", as used herein, is intended to refer to the dissociation constant,
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I n other enbodi nents, the Vu and/or VL am no acid sequences may be 60%
70% 80% 90% 95% 96% 97% 98% or 99% honol ogous to the sequences set
forth above2003@43kit i body havi ng VH and VL regi ons havi MfTHERIAG10098. = 80%
or greater) honology to the VH and VL regions of SEQ ID NGs: 6-10 and 16-22
respectively, can be obtained by nutagenesis 20 (e.g., site-directed or
PCR- nedi at ed nmut agenesis) of nucleic acid nol ecul es encodi ng SEQ I D NGs:

6- 10 and/Mychigobsained Fom Hirdatiasf Kade K fig- Bp/Kelfad svfxpisegd as ¢ 8B anti body for

ret ai ned chpbRftdtiBR (U).- K§ valudshBr dntiB6ditsas bs BdterbdidahisAB Mehodt!Sng t he
functional assays described herein. As used herein, the percent honol ogy

bet ween efieblishedin theartd Asmghes e detpamipygthedfrfian patitody iprwmgsuferent i ty
bet ween tpﬂ@mBﬂ\f}?&ﬁgé@ chlf'sﬁ}g a 6RO GRIN dudf N 4 BMcRER WRRH. 25 the two

sequences 1s a function of the nunber of i1dentical positions shared by the

sequefAces (i .Asuseddetgimthiedern "bigh affinityd &tan &2(F andibody fepmsforaptaatibady of

POST 11 ONSa0tnd OR) of 1 FHH 1450116 R GORL o 186° RUFRES rHfa BBBSmugd the | ength of
each gap, Wht chReed to be i ntroduced for optimal alignment of the two
sequences. Thés ussrdpareins the tafm "selgesthioelydesady benar orinnaliunegn agimaber cent

| denti tyﬁg{e\pﬁego Whar? 5ifl Eﬁ‘?&ﬁhdﬁé‘ﬁl pe‘?ﬁe@ﬁfé?,. : .'xﬁi}xﬁﬂalgﬁﬁd}%n‘?}nm% mat i cal

al gorithm "as 30described in the non-I'rmTti exanpl es bel ow. e percent

i dent ity sidhtaspenhuinao pemntes) sheepdiapegasnivess,caws bicktbes, amphibéas,ueptiley, t he

al goriOtthcof E. Meyers and W MIler (Conput. Appl. Biosci., 4:11-17, 1988)
whi ct‘} has “been incorporated into the ALIGN program (version 2.0), using a
PAM 120 wei ghVati@siasheets bfithk énveatiomaape deseriliell irpfarthdridgtadfin h2 fellvavimg gap penal ty
of 4. In addition, the percent identity between two am no acid sequences
can be d&YBFMORRd using the Needl eman and Winsch (J. Mol, Biol. 48:444-453,
1970) al gori t buandaid £5kayls dsevaiare thaltindipg itdliedf thetaptifddées GAArPIIogs afm i n t he GCG
sof tware package. (available at http.// . gcg. , usin i t her Bl ossom
55 o1 1 XS SOk A Gy 1 e ang e ot EERse el oy andiiy” 6%
4I andsa !Sefth?]iléhsyiﬁis gletdeSepibedlin d2tail 3n thé Exfmplﬁsr. T8e binding kidd6ést(e.0)Binling O ][ ]
alternatiyely, the protein sequences of t resent invention can further
be used AUY) ol LR AReSa PP PERH M LR AR KgHP ARt AULHFR Sat abases
to, for eyaiebR.aniifgntasllys idvalud tRgieen 6Lhe anibobics SR TuRBEShalCHBpdgesper f or med
usi ng the XBLAST praogram (versign 2.0) of Altschul, et al., 1990 J. Mol.

Bi ol . 218f ok aredespribedn firtherdetpibip BRIES: can be perforned with the

) (BLAST pr ogr R8ordif@y,n aniddy YWE ShEbE" Bneordnére Pk IL- BMuARioaAl d sequences
honol ogous to the anti body nol ecul es of the invention. To obtain gapped

al i gRftenPEPEIges E@mbinchapiRalpimmpymeehemicah sslitarpphysiplagical ereother biological as

descri begdcdvitied) dr ifeike) Rldefkmined 226rdhiisGd GlethodRbelSs IRRSm td Bie h)and 389- 3402.
When utilizi ng BLAST and Gapped BLAST prograns, the default paraneters of

t he respdescries hsredry alirke yndegstood sprelatrto pstaiiptipaliptipmiryant desregee ndead.  See
http: Il DGR acfN i Y B GO thaf e ROGE @&emeto@uﬁ%éwdxﬁ.g., & WA of dofi@di Ons 1N

certain enbodiments, an antibody of the invention has a heavy chain
var i abl eantibgiypef ireleyans spegificioDRIpres@mRAN aghbpdyLRS inkihits dlad 8 gctivify effedts ght chai n

vari Q? ! esﬁcﬁgi s&'ﬁstically significant decrease by at least 10% of the measured parameter, by at least

50%, 80% or 90%, and in certain embodiments an antibody of the invention may inhibit

greater than 95%, 98% or 99% of IL-13 functional activity.

Monoclonal antibodies

30 Antibodies of the invention are the human monoclonal antibodies, isolated and
structurally characterized as described, in Examples 1-5. The Vy amino acid sequences of
the antibodies are shown in SEQ ID NOs: 6-10 respectively. The Vi amino acid sequences of
the antibodies are shown in SEQ ID NOs: 16-22 respectively. Other antibodies of the

invention include amino acids that have been mutated, yet have at least 60, 70, 80, 90 or 95
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20 consisting of CDR1, CDR2, and CDR3 sequences, wherein one or nore of

t hese CDR sequences have specified am no acid sequences based on the

ant i bodi a80@els®sidsed herein or conservative nodifi cati dNS/ER2806430098 and
wherein the anti bodies retain the desired functional properties of the
anti-1L-13 antibodies of the invention. Accordingly, the invention provides
an isol ated monocl onal anti body, .or antigen binding portion thereof,

consi st i MGoEF 14eniBA jhesPR Feiars Juhith BRF%%‘?‘BHeE‘B‘ﬁg Instpe HPUERASCDRL, CDR2,
and CDR3 gwagisedhsse.and a | ight chain variable region consisting of CDRI,
CDR2, and CDR3 sequences, wherein: the heavy chain variable regions of CDRl
i s sequences §Hﬁ§F%°Pi°ﬁ@eiﬁan3h‘?dh‘i§cé’ép’&déféﬁﬂb‘yngé’sv%@dé’d{séﬁpeﬁ%r??’!% group

consi sti rghil aadimaRh&P 6l crofe UBREARI-10L1 3V diddInbleilestt the idtisR IS8 Vat i ve
nodi fications thereof the heavy chain variable region of COR2 is a sequence

consi St i gpding Foudn' mixadirad maidhed’egtibadics can begeeted wingcthe Bindigggssavinser vat i ve
modli 1 cald.aied 181Eak in YRS BRI (CHAENSKES R SANANGhs Rl Eariequences

consisting of amno acid sequences selected fromthe group consisting of
am no acinptehediacricsequarnce 8P almBrtigaiar Vo Vipairiag dshadthbreplacadwathodi f i cat i ons

t her eof ; ' : i La [ R 2 b .consi sting
of am no Sggwaggg&gﬁ%&gg%gt glggﬁsg’%\?%gq&é?eoup 8%%3?‘2%%? alggné1 no acid
sequenceshafld BEEplatedNGt a stictb§lly smailac Yo sequondei The Npdnd Ve sdquenvss ofithe eof ; t he
| i ght,chala vari able regions,. of ' e .CONSi St | of. an am no
et d '9eqanolis pP e freb B o arc it AR S F Rt Bt S o et e
| i ght chahase satibodibd wse Megind Vs seduefifoRderived Siloquba e geonknesequegeasfandm no aci d
seqguence usel}ﬁgéed fro 4 tlhe group consisting of am no acid sequences of
SEQ I D s expybu struckyral WAL At i ve nodi fications thereof; the antibody
specifically Inandthei Bpédt,-thSinvartidn pfeidanantibodiys thidvoptise the héb3y el pidor

bi ndi ng prevent i i med] at or, rel ease.. .In. variou nbodi nent s,
Che. anti et im s ELRs Lok g e ihotis. ShEFubingions ip@at The agimaror e of
t he flgnctatidReduefided petht VaTDR IStof theAhtitidses art sabOY i SEQUIINNGR] 6-borlieces can be,

for 10exanpl e, . human antj bodi h ni zed. antj bodi e i neric

oot i bodh a8t seid Seados dabe T FBRs O BE b iieS bt vashe ip Sk dehies

nodi f}_CaTathbea' | "cid;c s?qﬁeﬂ&@@dﬂxld V}mmﬁjsﬂgtﬁ@nﬁ%dﬂﬁ addhdwi Rl smc}mﬁ@m%mhat_ godnot
significantly affect or alter the binding characteristjcs of the antibody
cont ai ni r’%‘eﬁ%&l%ﬁidﬁsq“éaqeaéﬁabférﬁ)&lss Hﬁaﬁ%l??gﬁﬁrétspﬂ’/"é“ PothQ IR NOsol%s i ncl ude
am no acig. sehsdind 46id RGSencedtitiel YNSDRIVLIUR] Btib&iss is Hodinfih SBOIIDNO-can be

i ntroduced into _an 15anti body of the invention by standard_ techni ques known
in tH8 al?, Thegaineasidsequngssaf dect Gk dpiteantibedics apskora dn BEQAD Midsagenesi s.
Conser vabpye. &Rt BPRAEHShsHrDElintdidd A (Y BataN§3tel (KWbit O A NG afNigpp acid
residue is replaced wmth an amno acid residue having a sim|lar side chain.
Fani | i es Sequensss ebPtcing of bumynelegiead (nterestJiifih Edition,i 8. [g‘PP&FW§ntr?zﬂ7]éalﬁben
defined bpq fil@afdrvicdsREE Pl BalidBS0. 1973 usghe am no 20acids with basic side
chains (e.g., lysine, arginine, histidine), acidic side chains (e.g.,
aspartic aci dGivgh thaberck obtbpsg)antibpdias samleind todLal3 apil dhat avigemrbindimgg. | gl yci ne,
aspanagi oM =Ty gﬁﬁ“i HhOERRR N | BRV.COBREI NG 3t F YPt Ophan) ,
nonpg ar gﬁs\ei'clc;% tgh%\g&g : g.a, a yani ne, Vaﬁdntl?éél{lag%@?nvefdi i;g’l euci3ne, proline,
phenyl al asduerces angt Vi GPR hed) and Gesequenees werhlead myjkafieand mstahsd"((6e.gCDRs fromoni ne,

val i ne, | i . L | de | I

pheny! al SRer e A pRnATR pf nal T ARl flady b BB Ny ) o g

r esi dues CHRI1h2 and hand@DR. €BJil ohandd tegreanethérady-1bfl3 bidingmaenuiesof han be

repl aced. w of;hey..am ' | om.. [ W famly,
and tho. Eadbachca Ry Bk O ek B e B e S T he

f uncBp onhindmgasspys dtegibed baye hed withe ESOrhiksi(bgdEBKS AshavhepiVidCPR t he sane
epitope as _anti:-lL-1 Rt i ' jnvent | I not her

enbodi rre%fq,u ReT %@eﬁtﬁ%hagggéf%e@%%m%@@r F %g? 56?“83‘23% e sanme epitope
as do t heartieularovissequrince $houlideaeplachd ditk a stfictirhidy similar@DR sequemme(sfled her ei n.

Such addi tional .anti ies can be i.dentifi S jr ability to

o o6 cofserBe g . Gtk ESwERE: S gl e efhed BRCRIN S 7 oy

stati sti edjuénce Siof particabir Viracyuetice shbildboiepacedavith Hadicamllghkiniihe CDRventi on in
standard |L-13 binding assays. The ability of a test antibody to inhibit

t he bi nding of anti bodies of the present invention to hunman IL-13
denonstrates that the test antibody ckn conpete with that antibody for

bi nding to human |L-13; such an 5anti body may, according to non-limting
theory, bind to the sane or a related (e.g., a



structurally simlar or spatially proximl) epitope on human IL-13 as the
anti body with which it conpetes. In a certain enbodi nent, the antibody that
bi nds t o WA80WaRE 7epi t ope on hunman | L-13 as the anti bodEGZERPIG{HEIPr esent
invention is a human nonocl onal anti body. Such human nonocl onal anti bodies
can be prepared and isolated as described in the Exanples. 10 Engi neered
and nodified antipodies An anti bo of the invention further can be
pr epar ed S%?P@(sinhéﬁﬂ]tl g%f?ﬂ?‘ﬂﬂ’@i“ﬁbt B Hhs o %X‘ﬁﬁ\‘ skillpd artisan fhat noyishyy wpnd i

SequenC e e cdife@rdatedby Shigkititing o@drahidra vy 'aRd/6Nel OBRITe@oNRdiénced

anti body, which npdified anti body may have altered Er operties fromthe

st ar t i ng vahsiBewplly similagseqpaneesdERm the D escapeycsicdpwh herginfarmenpelogalone or

NDr e I esigitiedof ME PrefdiRiREntRAt N variable regions (i. e., VIl and/or VL),
for exanple within one or nore CDR regions and/or within one or nore

franedor k r egi8rsolatedqaenorionaljaptjbagy, ofjaptigen kinding| pprtiogihesenfihps apeavan be

engi neer ef.: Y i Wgale ] | for exanple
o Al er T D A e o e o e P bl &
regi on ensgisiiing PhEEQ HANOsaer7pehqssy ehaimyagiablg ragiR (PR2 edmpyisingipiand es

i nteract (NoT ] : : ] .aci i dues
that | ar e 4 ooy SEOIDIAGTE sBLEA MLAG I e b PLOR B A L5

det er mi niafid sequgnasrsele¢t&DRen thefgroupt donsistingaé SRQ IPA¥Os A1 1Apa hglitdharyareblse s

W t hi iverse.he indivi i ies. j.ha uences
out si'e P OR B ShARREINEERREL - AU Bonfl Lod LERishn g 4f

ant i body IRaMNOsg &6t 18;rtlhbdtinonsiable tegice GRS cdpipeising as apinessidrsequends afant

ant i bodi t nmJnc, th operties of ific.natural.ly occurring

ot i bodi SECHINOMS i i BB Phreb B bn COET Lot Rt o BBRHE0 s
from t he sdpeeal frim thegiraupabhsystiag oI SEQ D NOt 2ho2ywigredd the dntiioldy sgecdicaiiyor k
sequence .fdr ﬁ‘rl? different antibody with different properties (see, e.g.,
R echmanff™t~ét" al ., 1998 Nature 332:323-327; Jones, P. et al., 1986

Nat une 321: 52@r$Hobain 3Qudiment, fhe affibodl conskBRF: dlicacy cHiiil Jariale &gionSee. U. S. A

86:10029-10033; U.S. .,5,225,539, W .nt and U.S. nt Nos.
0 530 10EDR imerins SEBIBROES haivd <ein weyiokipgchih ERBROBPrSiRE SEAYT0! ai el v,
anot Be (r]I N Bla Ry lei‘ir;) vdible fogest CDR3 perhjbrdi nlgssf EQIERO: s I@Ed?]am)mablﬁn_m
antloy, or ntil gen | N par.t n.thereof, . rysin a eavy chaln
vari abl e“?gé‘ﬁ‘i(gl?#l gm?ﬁﬂg%iigéd b v %?%%g’ém TREFHE sequence
sel ect ed SEQAD NDE1 99 At dli gho Bisulirs ¥ driaBle @dgisaECDR Pediising-SEQ IBPRD: sequences

havi ng an am no acid sequence of SEQ ID NGO _8: CDR3 sequences having an

ami ndlaci d selppepiber cphodiieat teragHPedySoRTtIAS: ehewy chaimyarigpleggaion EPRbs:  9- 10,
respect i ¥ghprisid BEGID NORY; £Raichast vasiable rdgfil IR NévhpBingIdRY 1Peqoesces 5

havi ng an am no acl d sequence selected fromthe 8r oup consi sting of SEQ I D
NOs: 16- 2beavyohain y@ipblorerion GBS sgmarsiag?H IR NG 18eipbheleinrariatle) | D NO 19 ;
and mr@ml@mﬁ&mmgﬁa%&n& BN o maiﬁ%da@eeﬂgﬁa@f@edoﬁﬁhﬁﬂgf romthe
group consisting of SEQID NGs: 20- 22, respectively. Thus, such anti bodies
cont ai n SHQ IPNGNE; and t ehailieanigkls regio rppaising MEQEUNEs21.yet may

contgin di ffefRt adolRPENRIdnSRANERRBSdY doBilitt HES ﬁ%ﬁxfchmqm;me réflsvich
framewor k sequences can be obtained from public dat abases or published

r ef er enc €OR ivamprisies HEQ@ Ig NN abeayn chaie wanablenegienogRA cemprisme SEQ Horpl e,

erm i nexgNg. p%;@, N a| i abl e region
genes can be’ f%&gﬁ&%ﬁ?\{a&gﬁgv as;c ﬁﬁ%“rﬁﬁ%ﬁﬁ@ ggqtde?r?\é%h{j%?%baseg

(avai | abvaiable regien CARE compriving SERMINE: 38 adieht ehainvetiobasagjon A2R%el | as in
Kabat, Ecorﬁoprisin%tSEQj ID Né)g%'; amf 4 Hgﬂ%ﬁ:ﬁn QLnalgfquﬁbrpéDﬁg comprising SEQ ID NO:

30 22
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15 I munol ogical Interest, Fifth Edition, U S. Departnent of Health and
Human Services, NH 1 Publication No. 91-3242; Tominson, |I. M, et al.

1992 J. W0 20[Bi043477 227: 776- 798; and Cox, J. P. L. et alPCI/HIZQU/EN8 J

hi ununol . 24:827-836; the contents of each of which are expressly

i ncorporated herein by reference. An exanple of framework sequences for use
in the antibodies of the invention are 20 those that are structurally
simlar to the framework sequences used by sel ected anti bodi es of the
invention, e.g., consensus sequences and/or franmework sequences used by
nmonocl onal anti bodi es of the inyention.. The VH §q§1 2 and 3 sequences, and
the VL CDRL, 2SY45fd horeif g umanantibpdy comprisrs e Pr Jahtshpin y Wg&og@i%atns t hat

have t he iJ gigiyirbdiRt of3 BFIURAGE! fBSm't Diirtidulid g&nﬂﬂﬂe bduBer ifthé RRiabRUEHARIFObUl i N
gene from which the franmework sequence derive, or 25 the CDR sequences can
be gr af t &t BHPYYRFrechiiRddroR gD BRtSCTBRA BAIE IBmupeglbuinesiFons as
conpar ed ghéh dybem8 flcilidl HEmaf%HE B 48 fsgeki® moBeaddRi8g hivhar AR eRbAIGRMeL hat i n
certain instances it is benefrcial to nutate residues wthin the franmework
regi ons tothikd antigemofantersstios serecninga haymap gamupgghehiulig sepsilibrary displayadeonant i body
(see €. gppagdwith tﬁ’@&:ﬁ%&n ﬁhﬁtere?b. ARmbE Intibddy e i9 8fe é)d@%%t"_?(ﬁzd&RQdﬁ’ 180, 370
to Queen et” al). 30Anot her type of variable regi oﬁ nmodification is to

mut at e afiomy adwindn gesmlide asmygoglobnlin $equeptes eancheadenyfiedSidRIch BDRMparieg or CDR3

regi QRs Magels Ladi p-? ' , affinity)
of tﬁg an ia%{c})’g‘{/&lg%eﬁ%(g?éép Qnﬁﬂ%r\/\%nﬁggs&tgpg ini ya[%;f'g%%géea%?%zorﬁ)ﬁm Ite-directed
mut agenegersline ird@Rhoghabubissoid selccne thediugag gerntlise pemusginbdlin sequerice datice t he
nmut ati on(s) and the eff.ect on antibod i ndin of., of her functiqnal

roper Ly cosE i bedfertt [0 rdReORMRAON ath L Lalier FEnEhlISly SHBEH. AT ¢
descr i beduhar mitibodyntlatps tie pledudt nf"ton Bdefixedfpdre’sa pLocdae humbn gemhinei fi cati ons
(as_discusscd, Ahokelsan.be, Lotigduced. . outald ons, may. be amae aci d
subst i t utTBRLCSIODGHT PGaBFCe SAY GRAp Ao acid ilerences tYPPEET IV REHBE t han
one, 15Wo seqntrdepdne té,doirexannple) naeurslbsicoureisg vanbdic musatichibrrisghtiomalr e al t er ed.
Accordingly, in apather enbodi.nent, the inv i on provides.isol at ed
oL Ssisiign Pb e Er BOIHBE Hereveing PToguRar RIS BRISAL Babr eof
consi st i ngst@DYRidériaslyin afitoncidisdqaéice to @gintifio &oad/seq@nceenéoédbly 4 Ia@iaan
consisting of an am ci d sequence selected fromth oup, having SEQ I D
NCs:  6- 7 BRI TRmpRRS o7k EE AR A AT PR, A ES Gy Grdhat kPRl AR r o f1f ve
am no ac aklibedy 84 belingt Hutias whoe téthpadéisto e grAflidelidAtnagoMiRMAimthcidd SEQ | D NGs:
6-7; a VH CDR2 region having an_am no acid sequence of SEQID NO 8, or an
am nd0acFUUEwEY T AREFICH §F-HriBurifa germling segrengeg), fn Griainicoses. 4B aci d

subst i t UbAt®R8y mdbeht 184366095, TONL 8O 0IVY%, 3 atA4IPFIVE Gr benIEfRadt DM D798, a VH
CDR3 region having an am no acjd sequence selected fromthe group

consi st i Ageotr 98kadenycplas amipo peid sgquengs to thedminpacy! cavrrenensodrdyibe one, two,
15t hr ee, gfAihe Rhmbnogfobal Heafypitaly AHuirhl bitdody dGRE& FoRASpaRicuiddi ti ons as
conpar edgto SCEQ I_Do;%Os: 9%1?18'_ a \a}LyICDRI re iogy havi n ar{%amcgo acid
sequence?@é#lbgff@hnqﬁeﬂvﬁnfﬁﬁll’g#*%nhﬁ})’ nodpae tap Ag apmogeid diffregogs frames, or an
am ngsac hlﬂin%%gﬁd%%ﬁn RAVERd 8 the HuliBn gdriMiiRE imrheHoE108hLid %Yx@. 1R800 &t
substitutions, deletions or additionS as conpared to SEQ ID NOGs: 16-18; a
VL CDR2 thediman prtipodymarndispipyee metedhanc oesvee ngmoseimn 43N or iaminy  an ami no
aci d 20s ey giffenbibi theUino iPseqhdtc€Encol Uy thE genhifi iURBIBGIIE gene.

substi tut‘ﬁons, gg‘?gtllﬂorfs orrlo e{:dd?ctqi ons g(s) cor}rlﬁarged to SEQ I% NO. gfrée; and a
VL CDR3 region having an am no acid sequence selected fromthe group

consi sti Hgmgfogéggn{i&# : 20-22, or an am no acid sequence having one, two,
three, f i no acid substitutions, deletions or additions as
conpdfed to JEQel dDotiesemindipent, apBhikyidy eEthe ihventionthesiheayy erid lightcliaivent i on

i ncl ude i o j fi i rk residues
w thi VTR gt Gpeitg TRk kLR Wt - BERRORRRT, b ki RIRA0T 1 Oy,

Typi cal | seqserchs éfrthmantibodiesdssliribed bereioyrmd avheremettie aritivodiecretasibe desared

i mmunogenRi ci.ty, of the tibody. . For exanple e approach is to

"bacl anuF"élfté("[%l ne eé{gesr?g?‘éa a$€g¥ré\%5?tkb°rgléaggpu%lsnv?% “The cor respondi ng germine
sequence. Mre specifically, an antibody that has
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30 undergone somatic nutation may contain framework residues that differ
fromthe germine sequence fromwhich the antibody is derived. Such

resi dues wanog@d43ddent i fi ed by conparing the anti body f rRGRERIONS/HEYBences t o
the germine sequences fromwhich the antibody is derived. To return the
framewor k regi on sequences to their germine configuration, the somatic
mut ati ons can_be "bacicrnutated" to the germine sequence by, for exanple,
site-direct edF ﬂ‘iﬁ"a’@@_ﬁe@? gwetrtwp@rsve@aPratse'ateﬁmoag@?f@é?@%b_oéx.@nawaei crut at ed"
ant i bodi @fmdatHgSoriohhdrereddpeisihpa Bé‘av? REARPARBR eI ¥ lighy 8k Phiablanot her
type of framework nodification involves nmutating one or nore residues 5

wi t hi n t Hegien: Fhesgisy the heayly ghain yariablegagin epRATiseR AR AHngpid sagprace 8t 1585, to
renove Ti66ldoos hdRiISQRER dnQntiltdfP¥qhdnttiGRcleld $roRthe Pl bor 99@1?' city of
the antibody. This a&groaqh I'S al sqqre?%rygd tg‘as glé)e?n%r?ugﬁyéz]atl on" and is
descr BbedDiNOst rl0hbe lightchain varrablg regiorPegnensisespnianiingacidseqrence BR0BEN 53043 by
Can et al.. . ldo I i landldify ' i fel ' W Lhidn t he

f r amewor &eaétr%@qﬁ%ééa)gsgﬁoaﬁs, anét&l ég%fegé@sg?@ ghfgoﬁﬂ&%g{& |ﬁ% g@:ﬁ%ﬁ%éﬁe%i neer ed
t o i ncl ude Nfxdilbi22athe entsbody specificallyebifds to Hgil Hand thepnittaddy gxhibitsdti@st one or
nmore functi r re | f A0 | . SUGC S, um hal f-11.fe,

conpl eme(rz#1é ?@%ﬁﬂg‘%&%&rﬁé%agBlfo%?rgggla}r%’i aﬁgg&agﬁ%tr} bgnr?t"?%%ﬁ- o‘érpgﬁlcfgrtﬁe cel | ul ar
cyt ot oxi ¢L41§ recEptot drehamtibodyainhibitt iLbI3dygcepfor binding preyattingror amylidretingfeanmi cal | y
nodi fhed)ﬁ‘fgairg%ao one l?er .n}:)rnginchem g;c%la lm)i el i es gan b% ﬁ&ttached to the

ant i B8dy BT Shteray R e SO 3’:355’8’8%53(8&?8 1§38 % alter one
or nore fdisest s anfbaiydinlibiedLdf rédeptonbindibg gi¢verttiag lor arhelidisting asthimadt nents i s
described in jurther. detgil bel ow,. The nunbering. of. residues in the Fc
region i etaHB{""%f“gP'igfngﬁirﬁ‘ifB 'g'f‘d‘R%B%?f’?nt‘ng OIaW%lobaﬁ‘@gmg%i ment, the hinge
regi on of CHI In vari6@Hnibo@itnehtiChe kitibody ey Bxhiiiedne@k noys ted BeméeSirdmes i n the
hinge region_is altered, e,qg., increased qr decreased. This approach is 20
descr i bedt i finstional properéies distiise %?-ﬁ?ﬁﬂoﬂvzsmw, %ampqe-ta@manme number
of cyst ehRgboll P HiRARizedankiB6dyirAGRinieidiamiboay. CHI is altered to, for exanple,
facilitate assenbly of the Ijght and heavy chains or to increase or

decrease the Yyt PPPYAImEnte. e Yan prdheyds. aminio aciq spagensesiary e Mt , the Fc
hi nge regoRnogvk, B%, 86%| P08 cor Pt AoafdldeBusis eHeadgRnti8elXofth MHvEaAn hal f-1ife

of the antibod . More specifically, one or nore am no acid nutations are 25
i nt r oduc aefibiody BavingeVicandViapgionsdiing hight(e £4 8% oF gigpten hemology tathe Nunge

fragment a540 relgbal of aniNologlyo Qﬂﬁld—iﬂ%@ép@&ﬂre? SDEl BEAAYY mififeRist A (SPA)
bi nding relative to native Fc-hinge domain SpA binding. This approach is
descPPbefe-§ reitewirested ordéiRamedipigd mugerpsisefinuelpic agid pgdecples erppdingSEQt al . I n

anot her gyRes @RGBnd/&r‘l%-ﬁ[‘?JllQﬁE’&’bJ stk ﬁ{egﬁceohgcli: Ll&?&ﬁ:ﬁaﬁﬁ?df for Riaeagi cal

hal f-1ife. 30 Various approaches "are possi . For exanplé, one or nore of
t he fol | &wichep Gnst ahd fopetiopnset frethjaheved Hsiegle fupptional asypys descrifedigrein.g s
described in n hédhdl e Irnirfd e hvslky, to increase
t he bi ol ogi'cagsﬁaefi?‘)@l{eﬁf%?gé&h%ﬁa%tzgg%ge c%rlll\eg{é alter edg@@\}e?ﬁe?rllyt he CH or CL
regi on t equivalanaiothepesednt gatity baywpandgthe pyordiuegcasplhegsecentidenity besweanno | oops

of a 2 i . j | Ch | i at ent
Nos. 28, a5 G Rllefthn R sty 04 80 Hinc? Br deiien Fos MR AR By U phitect

enbodi nefit s, %themolegy Fégif ddenfical pdsiteme/tbtdd  of perlitaoms md 0@), takmgsinto ecr@ustni no aci d
resi due wth dif f er ent 1 cid reskdue t lter the.effector functions
of the anti ogflr.‘)flg‘ci)prs’ gl%et%’(%@n e?ﬁ%’ﬁgg?ﬂ’ wllrﬁ)cﬁéleeéi%oﬁgma(?fhéffgcggn(’p :é’afr)epl aced

wi t h a dalignereendf tixniwocequendts.rBwicdmpargsot bf setpeehcdshed deteiniinadipn léipereant al t er ed
affinity.for an effector |igand but retains.the antiagen-bindin ability of
the. par oifentey BRStR S rfiven e ST b bortgli B b o PR el o o can
be, Bor eassaritplddn themof-dtimitepentmpleseldiie C| conponent of conplement. This
gpgzgaggol Sb o Scp:glgfg&%ﬁeltngl}'; b‘%%\;[/cgﬁrtwg g%u%'o Iacild Igeqll{iar%es &%tbeerhtete%snéd Eéix?gztﬁé821 and

algorithm of E. Meyers and W. Miller (Comput. Appl. Biosci., 4:11-17, 1988) which has

been incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue
table, a gap length penalty of 12 and a gap penalty of 4. In addition, the percent identity
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10l n anot her enbodi nent, one or nore am no acids selected fromam no acid
resi dues can be replaced with a different am no acid residue such that the
ant i body wago@ge’ed Cl g bi ndi ng and/ or reduced or abolREHERPOGAIPIENENT
dependent cytotoxicity (CDC). This approach is described in further detail
in US. Patent Nos. 6,194,551 by Idusogie et at. In another enbodi nent, one
or nore am no acid residues are altféred to thereby alter 15 the ability of

the ant i BERFCR Bramine eippednetes cathp Setepmpatsmaite Hesdiemapapd Mimedhel- i n PcT
Publ i cat ivMd, BI6. 944223551 19y0) BRdAmin Whickthas been incorpétaté@ inte ety I%ERQQI nent,
the Fc region is nodified to increase the ability of the antlgo y to

medi at e dhthe BEE sefepErRIckee caplithiedt bEp{Braecsicoy).uapecihaddieromd?i ncr ease
the affi Mg Gfa EAM2 SNhAARANd b @hp ABihEf 168CPE, QD, £%, HLird) 1BLPREigh NOr e
am no acids. This 20 approach is described further in PCI Pub |catg| on WO
00/ 42072 obY» 22Pe5 50T Vbr eover, the binding sites on human Ig@ for FcyRI,
FcyRI'l, FcyRI : 3 i 0 I apr oved

bi ndi ng have %ggﬁg%gg %??E%%Y‘?Elg’gﬁgéﬁ%f}‘g%g“%?%°@{e pg%t:ﬁt %%?%%Bi ol . Chen.
276: 6591 fig8ornbe usethassa Tqueryapqiehest’ teprdstodh pserrch aghimsigivpiodatitasdsde fof an

anti body _j e I J be nmade
- e Y Rl plale ko P AS b seaR R AU BEBIIGHER v HETRLAT T e v
f or exanptrogram (versea0) ok dltschilyeta)., 8390tJMolaBiol. B8 ¢0F-00. BILAST gretzin - Such

car bqhydrate nodifications. onplished by~ for. ex e, .altering
one. 00 opchel Raloe eEAmRNS G, RELAGE By 165 28 s ineE R ot Biobi

exanpl e, amir® apid shqpregcea bmologaiisdo thlastibokly ioteeslecafithbmvemiba. Thelitainesul t i n
elimnation of .one or. nore variable reqgio anewor k. cosylation sites
Co ¢ her cBopbe piERS gl PrBuitnergs e Gtk BERST SRIR Il SEERTR on ey

I ncr ease Allts¢hubétfal. N199y NaitleichrecidsRds 25g)y7)3889-34021 Waen uividg BOASPpidach i s
described, in further detai] I . S. Pate Nos. 5,714,350, an , 861 by
G et o Capbed BLARK RrpRuR e defoulh Riamelis hS Fosn e A 0R T HEAS et hat
has ap abhENBUABYP&n®E usddy S@Sitpdivivdi.nctiuBinigod hypot hcosyl at ed anti body
havi ng reduced anmounts of fucosyl residues or an anti body having increased
bi secting G cNac structures. Such altered glycosyl ation patterns have been

denonst r ahgebdidd withdogaseitivd@odiBEdtoadi | ity of anti bodi es. Such carbohydrate
nodi fications_can be acconplishe for exanple, expressing the antibody

d by,
in a host ce|lnc\ﬁmlﬁe@P?%weﬁs,gP%%w%/afﬁhsﬁwﬁwﬁihﬁ%? heavipghain vigiable g t er ed

gl ycosy! adgidrtomsisi@ECDRES UDR2 B OBRD sd@Rfids Afdla lightchan @4dabRtdgieAn be used as
host cells in which to exgress reconbi nant anti bodies of the invention to

t her 8By ponsistiveol{PRh G gndir PR3 srauerces vrpEsngioamostof these CBRanpl e, EP
1, 176, 193eql¥ncEeiSe Sheciled abERAIdREGueRces Bhded bh B MibdAid dbitnbld RA&h by

di srupted FUT8 gene, which encodes a fucosyl transferase, such that

ant i bodi eenserypiivesrasifications thareos, and whereinthe antibpdips retpibe desirsd functional PCT

Publ i cat | 88 5131 SF R iR s6d. r S s&ides! 1 NE,
Lecl13 cekﬁg?alﬁl ?ﬁ‘%ﬁﬁgglg attl)llgrlﬁi%[sy‘ ?%?g?tg{:hg? c}é%g%@‘t%@%ﬁ( Zgygeﬂldlierslked

car bohy damiselated alogeclonat aitibpdiy of antiggpbindiog portion thareof, cansisting df kea¥x pr essed in

t hat cel | -al 50 -Shi o B
27?: %ggggha%%é?@?%@ %E%ﬁ}%g{f iéobrllz 1%5’9%/93%91 }P}‘ 3&8%%%;@% (ﬁg? t.c eg]cri bes
cel | |i newiablkgegiereraasisting of GhIRds S DR2yand§iIR eiequanoeh, pemig: teiewyychain
transterggeso(§ iﬁnyof%ﬁﬁ(i}s ?lén’é'eslc%%ﬁtnégﬁM&Q%%ng%dehéefé@ag&éaaﬁ@m kile!

P S I'n the englneere

(&GaTl 1)) such at  ant i1 bodi'es expres
group consisting of amino acid sequences of SEQ ID NOs: 6-7, and conservative

modifications thereof; the heavy chain variable region of CDR2 is a sequence consisting of
30  an amino acid sequence of SEQ ID NO: 8, and conservative modifications thereof; the heavy
chain variable region of CDR3 is sequences consisting of amino acid sequences selected from
the group consisting of amino acid sequences of SEQ ID NOs: 9-10, and conservative
modifications thereof; the light chain variable regions of CDR1 is sequences consisting of

amino acid sequences selected from the
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cell lines exhibit increased bisecting AcNac structures which results in

i ncreased ADCC activity of the antibodies (see also Umana et al., 1999 Nat.
Bi ot ech. WG2007043380) . Anot her nodification of the anti BRGS0 t hat is
contenplated by the invention is pegylation. An antibody can be pegyl ated
to, for exanple, increase the biological (e.g., 20 serum half-life of the
anti body. To pegyl ate an anti body, t ant i bod or fragnent thereof,

t ypi cal | $F9U8 Cglégét%‘f‘éﬂfe%ﬁ“f‘ﬁa‘fﬂF%ﬂé‘F i %}R,Elg]s: P(/%)a’,‘d CWEHVYYCa reactive
ester or nddRBNeHS tkeddrMAd liphe cRdin PizfableWEEas of OMRLLik @ 8&quinte WhhsKin® BLardPr  NOT €

PEG groups becone attached to the antibody or antibody fragnent. The

pegyl at i SRInOaARIdsETears AfSEQLIR NBY 1% And esmsevatyn madifications tharecirthalighty| at i on
reacti on chdif DarfableGasibs\68 ODRG iTNqaEHtkEcdnOibtifdbfaM PRAMR piRaG sk Geyat er -
25so0l ubl e pol ynmer).  As used herein, the term "pol éet hyl'ene glycol" is

i nt endled fiop tBhgTeHp aAnsisurg ofeminticiq wanencesof SEQ IO, Bkaenissiedive o
derivati 26 @B&dns B{e?éo?,'tﬂesanti%Hmp fi RirddSho H,-gl;g%d f'ﬁla iﬁﬁ’tﬁ%ﬁy Hhibits IL- .
aryl oxy-pol yet hyl ene gl ycol or polyet yll_ene glycol-malermde. In certain
enbodi mend seceptpicbinding provipting inflemmatpyy mediator release. agl ycosyl at ed anti body.

Met hods for p At i [ e b lied to
the anti bodi 60T OrH o AnE, B8 R BaE AR Pty bitoridre 200 oF Rl 51 800

Ni shi mur ar mprealf thefnuktipful Propentied Bsteddisdusiad Rbova. Sichahtibodies handlse, &t engi neeri ng
ant i hadi i . the.anti- lL-1 i bodi es having Vii and
VL sggue(real?:aén §ﬁ%ﬁ%&#§$’§$ﬁ§§gﬁ§%§d{}§3§z@% O(r:(r:he"élfec %‘g{?/ogl% ‘i-1L-13 anti bodies
by nodi fyi ng AhesedHeingthe tervil' cosexryativecsequencr modiBcations'tigintendatio oefestp

attached theret,o. Thu i not her .aspect..of the inyentio t he .structural
Feat ar o iR tpadiifonsshay 3B ShA5tn QSRR oraler i iRt HBuref e &t o

st ruct ur #elayitibeely @betainmgithe dnhind 3cid sdquéneei Sash tdiBérvidieanhdstifdatibdndludene

functi onal .gipro ert% of th‘g.anti b ﬂi es of tcgp i.nvent 'bon, uch.as binding to
human 1L2PFOZR Sup<LiBtops, petEeni g Adems- Mot efign . ¥2n BRAITOPISANP PRs of | L- 13
(e. 915 recppof e Iedidn bly 3fahdrd teohnigies RstiinQkie 4r; k6whse ite-directed FOr :

exanpl e, one or. rm(hg CDR regj ons of .the antibodi es of the present
i nvent i ofUtagenesiy £aq FoRenedinteddBytagepess be conbi ned reconbi nantly with known

framewor k r egCemsrvaimed/ aatfind4diesubbiiditont @re®hsih Gvhddhthé abind lacid residue is

reconbi nantl y-engi neered, .antj-1L-13 antibodies of the invention, as

di scusse&eplaa_ﬁﬁﬂ/\é“.th@ﬁ_@ln° f“?ﬂé"é‘@? h‘f‘?ﬁ’_&ﬁ‘f?‘@&?‘i %}‘F‘Hcf %Best‘}fég’_é“"o?éé"pri bed in
the 10 prRMu@iifavingGiniRisidd ORifkthavd beds démice id Bk aft OrhebdamARG intARle afghoTet hod
is one or nore of the VH and/or VL sequences Sroyl,ded herein, or one or

or e 2EDRAGIAGVhRRsicrside sBAInS (o8- dYsing WEHS, WRIBRRACIE PR SPBIBA S £ | PAKC not
necessar Yci§ Gnaghidatidy, ui?é}ﬁﬁ%ﬂ Qolat sife chafX B £S8y@fe, 8spafa@im] ghitatheadtihbody
havi ng one or nore of the VH and/or VL sequences provided herein, or one or
mor e CORUFeRginsniyTosing, epine.AeprpRan) 1 08Pl siferliping f- fooranieneding revcne.
sequencefgludise, Hﬁﬁiﬂe,?ﬁe yifanhns hﬁ{h‘idnﬂﬁg, RlaWrdrthed Sdech8Rt G2 thRBiAAT
generation” sequence(s) derived fromthe original sequence(s) and then the
"second Hdwerisaleusine) (s chaingyegp Ayrasing phenylalningseptephar, prot ei n.
25  histidine). Thus, one or more amino acid residues within the CDR regions of an antibody of
the invention can be replaced with other amino acid residues from the same side chain family,
and the altered antibody can be tested for retained function using the functional assays

described herein.

30 Antibodies that bind to the same epitope as anti-IL-13 antibodies of the invention

In another embodiment, the invention provides antibodies that bind to the same
epitope as do the various anti-IL-13 antibodies of the invention provided herein. Such

additional antibodies can be identified based on their ability to cross-compete (e.g., to
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Accordi ngly, in another enbodi nent, the invention provides a nethod for
preparing 20 an anti-I1L-13 anti body consisting of: a heavy chain variable
regi on arwOBemp4sEguence havi ng a CDRL sequence sel ect RCHERMIGHE098r oup
consisting of SEQ ID NGs: 6-7, a CDR2 sequence of SEQ ID NO 8 and/or a
CDR3 sequence selected fromthe group consisting of SEQ ID NGs: 9-10; and a
|l i ght chain variabl e region. anti.body .sequence_havin sequence

sel ect ed SPPBHEVEY H&l%ﬁgbwﬂgﬁg ’i‘ﬂﬁsé?‘s@% g9 figaet mﬁ:‘g‘-e%g‘,’“ ORR2 sequence of
25 SEQ | bhti¥adied 8f B thiverition iFiESdas® U €36iadiSE hR&¥sCThd 46N bh £ tef MtiBody@dSi St i ng
of SEQ ID NGs: 20-22; alteri ngqtg% | east one amno acid residue within the

heavy chiipitthe bigding of anjibgdie BEsFnt ivyentiqn & bumepndl- Prfsmonpsates ki n

vari abl e tHeqgt anitddy ERADhpeRGHANER ahBbddl 26t ndMg tb Bamhn ANE3ALLIed anti body
sequence; and expressing the altered anti body sequence as a protein.

St andar d 2HB10EE makracerreing ¢y nanckimiting theerye bind kothe saer ¢r@ plate@4e-8- &ind expr ess
the al te&@.ﬂmﬁmﬂmﬂ)mxpaiﬁﬂygﬁgﬁnalﬂémpﬁéw Ry 1£18 Q¢ almierd Svidlvigaed

anti body sequerice(s) is one that retains one, sone or all of the functional
proper t i #sompetes &n aparfain qmbpdinantithrouitibedydthal birids éaithp sanes ¢pitopdherchunfagnct i onal

properti s i ﬁ&!he%ibggtg% ofthf ROt Mvgﬁtfo%qs&Mﬁﬂﬁ?&oichﬁﬁ'ah?{?cg&\xp%ag to human

| L-13; and the anti Its at l[east one o e fo uncti onal
pr oper t i dgman menaginnakrmtipodiesviahbe prepiarndiambysaited és-deScriped irethe Exanplése | L- 13
receppor, or the anti body inhibits IL- 13 receptor binding preventing or
aneliorating an inflammatory, fibrotic or allergic condition, particularly
an i nf | aEnginenred aud nofdifiediaptibadéesai r ways di sease, or the antibody inhibits

| L- 13 receptor_bindi.n her eb venting or aneliorati.n st.hna.
The al torod anPRBSRS LS BRRrisriogieE S s e an herey PP Mot or nore
of the ShioRcdfithnd) apl@pardeq@nceishows B@einab stuing material tbleegihesn a tmodifikd
properties.of the altere ti bodi es can be assessed using st ard assays
ARCARE L L e M R AR e N L P
t he Exanmpheastifcly@an bdddgsred by modi#yihg bie @thsre ddiiaésSswittin bioretthods of
engi neerin nti.bodi es of e inyention, 10 nutations n be introduced
Fnadont v VOO EIFEETS &y MAPBRG Vil 1or SRl PG S oot GIIR RS erbbdy codi ng
fsequg_ncg_mnﬂ dnBer i_h@&lﬂ'dnﬂ;d/a@rmﬁiﬁfli @?dﬁi&h@iltyl d;ralkanaweiyb;ﬁdaxﬁﬁo@)a@nbe_ E c a eened
or binding activity and/or. other functional properties as describe

RRAage Ok 5

her ei n. Tedibx Imadify g aesidngs withja dhe cpagtastir nfof Femple o aftefthey appl e, PCT

Publ i cat b@sttdMRRAOMD AR Dyibstior t descri bes net hods for creating and
screeni ng anti body nutations using saturation 15mutagenesis, synthetic

| i gaBon assepf ype ofvanakle mgionsnpireringdhat 69n by Reefprngdity €PR erfing-publ i cat i on

WO 03/ 07 AGBodRY itteradtiwif tarbt and & prdaBmiddRi et hmid 0 6 GORY tf dr@nal
screeni ng nethods to optimze physiochem cal properties of anti bodies.

Nucl ei c lostted ighetix heayy apd Beht spein pepplememarity fetepraning yeginns §ADR0ReTot her

aspect Ofhid Aoh MNERhInG Acil SEuBhddS witRin TSR £iré mRfd dHvdIR tREMeR Snditidlal €NCOde the
anti bodi es of the invention. The nucleic acids nmay be present in whole

cel I's, intiodies than sequenses Qitsidrgf HRs Bew@f%ﬂ?&semwms gepeﬁpgméblﬁ forpurified or
Subst ant o Gt e Dol bR iy Hfieod 0 Mt s or
ot her comimisithroproperties of specidichmaturally| ocelrring amibpdieschoyronginicting gupoissipms, by
st andar dvectors that include CDR sequences from the specific naturally occurring antibody grafted
onto framework sequences from a different antibody with different properties (see, e.g.,
Riechmann, L. et al., 1998 Nature 332:323-327; Jones, P. et al., 1986 Nature 321:522-525;
30  Queen, C. etal., 1989 Proc. Natl. Acad. See. U.S.A. 86:10029-10033; U.S. Patent No.
5,225,539 to winter, and U.S. Patent Nos. 5,530,101; 5,585,089; 5,693,762 and 6,180,370 to
Queen et al.)
Accordingly, another embodiment of the invention pertains to an isolated monoclonal

antibody, or antigen binding portion thereof, comprising a heavy chain variable region

22



25 techni ques, including al kaline/SDS treatnent, CsCl bandi ng, colum
chromat ogr aphy, agarose gel el ectrophoresis and others well known in the
art. SeeW@200594u5el , et al., ed. 1987 Current ProtocolRCT/EP2RSIEIB ar

Bi ol ogy, G eene Publishing and Wley |Interscience, New York. A nucleic acid
of the invention can be, for exanple, DNA or RNA and nmay or nmay not contain
introni c sequenc I n an epbadi nent., nucl ei ¢ da’g is a cDNA nol ecul e.
The 30 nde™ f’ffn%gﬁg‘lr?ﬁ%)’eﬁcé”s gb ARG} anpifo §°1€§ gice seleiedEon B di spl ay

vector, @ondisling of SEQDINGHI6-7p CBRYi sdquéfess Bhiving an amibbl6di@ s€quesde@$ SB) 1bhe
i nventi og\ggg(\&%g?obt ai ned usi ng standard nol ecul ar bi ol ogy techni ques. For
ant i bodi SEWBIPSHYHRE AOHRYC CEI §eaCRRFISFICeief oM ShoparRePIFisEHA

t r ansgeniof SEQUD NO§: rgynones dly; i ah S WUER BAH Wb bBEREISH BSviREE DRI REFhehddt t her
bel ow), ¢cDNAs encoding e lllght angmheavy chai ng I(l)f tnﬁ% antlﬁ(gleg made by

t he h?br.hablﬁﬁa%afﬁmséméﬁwn*récfe gred framdhg growrcrRnaiAe ofiSER INOsr16ci8NA ¢l oni ng
t echni qUQﬁ)R’f@ﬁuéia@&d H@OQF a8 anmoaahméqdehmmsq NG QR bﬂkﬁ@cﬁl&%méésbr ary
(e.g., using 9 di spllay techni @(J nucl ei ¢ acid encoding 't he anti body
can be réé’éﬁ@?‘é& 1 BANQ AFY BREGCTPR Sgfect foera heteneup copwistinge SEQ IDN®$1@01 i br ary.
50nce DNAof fogapmiys Tﬁ&gcaféhragm}({dxes%&qm}(khew r\hScﬁR%e@gL@es %?chﬂﬁﬁﬁ DNA
fragments can be furthér mani pul at ed ard r econbl nant
t echni questibodigs, )@kmﬁpp@tm@dtf%rmeﬁcm@vmkm#@M fromdhgsoantipedies to full -1 ength
ant i hgdy chai n.t hese
mani pgl &t | ons " agechesshthetd GATE b AEL RS Hunh AR BEbleed BRI 0a o
anot her Wem@@uheludogermbnaaﬁtlbam saquewsts. (fgr eznmiplrﬁegexmlmt:d-aNA such 10as
an antib | i.nker . @ el ."operatively
ke, SR g} RGE BnPhord b b O Bl e indp HB°1 o' prua
f rag rrent SVBne" Jhminaxeghrmhnasehumce tlataimaé (anEhxberon tlﬁa)mtemeamq)hew midch that the

am no aci d seque ncod r inip-frame, or
such t hatPTHE H7'0 a%e 1% We a?é ﬁ‘ffwéef@ﬁ% ]a%q}ﬁnc ?J‘?mtre’éla ronoter. The
i sol dsed Wnﬂnglodllﬁtgretthhftmﬂhtfoﬁgﬂ} SnDeguftni2at sfaTedRl aeDHGMaBSdriitds; NEMgt h

A R e A MRS UIRL S N N g

sequence®. bfet ALMER4 E&ﬁvmbﬁdlmm?Sﬁ%%e ESIEn o fPREHEST viHlih 4B eilessly t he art
(see e.g. , 1991 Sequences of Proteins of

| mrunol o °851°rﬁt?ﬁbéfeé%€)'reﬁr?‘t°ﬁ Edition, U 'S. Departnent of Health and Human

Servi ces, NI HAR¢kdmglabf @eﬂné\b)rk &lluaﬁégﬁor addn B¥AnfibRGIRN iR iRaAEPAsSI Ng t hese
regl ns can ;Zbg be obt al sta dard PCR anplification. The heavP/ chai n

cons 8nt thosg thatere %fWCBEa fo the ewPﬁGSq“eP@"@Zt‘sedl byselepiggantibgiesef | gD

const ant tHeAficafion, EQ, cansEadas Eéqﬂ&fé@ﬁind!?&%\é%eﬁbﬂd BQRRA8 usdd &y MbicRRAAdI Ng DNA
can be operat| velt¥l linked to anot her DNA nol ecul e encodi ng only the heavy

chai n cHentEodies ghihe invgntion. ThenYu BBl o e RAvesesotndihe VhEDRL, 2agd dn can be
conver t ededubncs,fchth be %ﬁﬁ‘éﬂ&)td 8w AR &Rk hatRie ﬂ(quen\ﬁ@llllseﬁx%néeoas%a't: ab |ight
chain gene by operatively linking the VL-encoding DNA t0o anot her DNA

mol ecul e fie dtitha germiae imghrosipalim sensritomwbich dgifigmewerk seqerace dejiverttes  of
humaps| i %tCﬂbQéqﬂe&@ﬂ%% rdfRAbLAB MARRESALS K BN ohtRinldAE O%Bre( see e.g.
Kabat, E. A, et al., 1991 Sequences of Proteins of |munol ogical Interest
Fifth Edmutasens as, csmme%a)rtbmﬁnhm sqquericesh Fanaxampha it hgebeendeund that i

Publ i cat | gp, 5 R @c(rjbq f st ;{;Pﬁ Nhs egi ons
can be obt a%éa%% stgl%%} ItDCR aanprlg?@%gat P%ﬁhgq]'ﬁg |S§ét tg?ﬁﬁigganstant

regi on canerbencg tﬂkeaqmpaerdrmchng ahlysl of thoastitedy (see gigo.S. Patent Nqs 658ai@l;an scFv
gene, th BRGO %\@l nts are operatively linked to

anot her ??géprge%?%g%z% ng (fiﬂofrk?gx %?ﬂg encodi ng the am no acid
sequéfice (d yAnotBarym®,of saridhletthgion trhélﬁwtgonan@ rhluats en}mrm:e&eSJMS bethiax pr essed
as a con [ and V4 regi ons joi ned
by the f em“o#ﬁ/oflvggejr%( gg‘z}@ agdlg;egﬁweg“\f%wthter%g)é% clence 242 423- 426;
Hust on ebinding prope@i8s @racffiriky) bf th@emtibodBef mtetdStAkﬁﬁwﬁﬁTﬁﬁﬁ&B tankktcaf'f erty et
al., 199 , tlonof nt.i bodi es of the
Mvent 1 ot B e o POk R et S ERAIEREOR AL Yl ety
of techni ques, including conventlonal nmonocl onal anti body net hodol ogy e.g.,
the standard somatic cell hybridization technique of Kohler and M I stein,
1975 Nature 256: 495. Many techniques_ for producing nonoclonal antibody can
be enployed e.g., viral or oncogenic #¥ansformation of B 10 | ynphocytes.



An ani mal system for preparing hybridomas is the nmurine system Hybridoma
production in the nouse is a well established procedure. |nmunization

pr ot ocol svanw7t0eEHini ques for isolation of immuni zed splRETIEROGH16@B f usi on
are known in the art. Fusion partners (e.g., nurine nyeloma cells) and
fusion procedures are also known. 15Chi meric or humani zed antibodies of the
pr esent |nvent epar ed _based on the sequence of. a nurine

monocl ondtUIeRss gﬁ'ﬂv?’f)f’tg?}ég degg‘%ﬂl@g@ﬁ BE QS RonERRORS Y SHinREESH 1580 Yeavy and
l'i ght chabdludiebininoiglo B il ViSass @R abesoibiedihbRth a‘na@mvtdta infike IBR@mplydr | dona of

i nterest and engl neered to contai n non-nurjne human) 1 nmunogl obul i n

sequenceS NSRS MRAisatiPnFAs disqrssed 2Devs) g% vt 'éEﬁ‘tHCEﬁ:é‘%'e muitiopsmmhbe, t o
create aafiHowRId s@tbﬁﬂﬁtloﬁ@%dmﬁﬁﬁ)raglemﬂslM@reﬁ%r't?ﬁbﬁlyr&gh&@%)aﬁ%ﬂe Bgo,! i nked to
human constant regi ons usi ng_ nethods known in e art (see e.g., U S.

Pat enf Ndhrey far gr Bperresiguesyiihin 3/ CBR rggion are gliered-eat e a humani zed anti body,
the murine CDRcE&&hB?%nQﬂ&h&%nib@éﬁfeh@ﬁ:e uWeHn&h ﬂ}kaEéQ i§ JIACEWRLIC - 1451 Ng et hods
known in the art (seee S. Patent No. 25,539 to Wnter, and U. S.
Pat ent N&pnogomantibgdics,Hr gaaewsgldmspeg@nsmgeafnepnsm%tf aQYF@VBt@aQJeen et al.
25ln a c tys

nonocl Ongtﬁ%&%g@tgﬁg’gﬁ@a c"hé m@ﬁd#%gg%ﬁmﬁafa&a%ﬁ%%l es dir g%:ltg% aga| nst

| L- 13 caifrohethggronp haael SEQ HY NOsatrd e i gmiop aclﬂameme@msapm,mcmﬂuee,carryl ng
part §,0f SSYEQ(E h se
tranégenlf%lﬂgﬁﬁy{ransc %ﬁﬁ%@%ﬁ%&gh {h&%ﬂ?{;r adlf%?1 %g%%glgB%E erre ﬁ?}qqtgeéet n as
HuMAb m @é/}dEﬂRKMgmndaymgelspexmlavdlsyquemwaEQ IDd’tl(DEﬂ;brme:irymoeénérred to

herein ag, 30 l?mvm e four or ﬁve amm c&l su[ tltFtSon(s ()e 1ons or a%él’tl | he. )

cont ai ns “HURER T NUR oé‘fdbu I’'n - gene m e € un-rear Panged

human heavgonfparedan SEQ)IDaﬂﬂ 8 alVygDDRE egion havingl moghiab lat:xd rsecmenpeesaleasd t oget her

with target nut at i V, t he endogenous and ain | oci
(beo o g ot Bohd borgiing S ¥md BERRRAIE of BEarERO R DRt e S  os!
t he 116 ce theed)ifdur br fiveeahine akid xybsns o debdftionDeradditigid asrcoﬂ(paramﬁb 9BQ Imesponse to
I muni zatjon, -t he i duced human heavy. and |igh ransgenes under go
Ll aoe. oo A0 v ChR G bl Ean s st Bnt ek e BaPhd BOeT o | oo
m)ngg I oEabx}s(sh@gtbmm IINNl(Btlﬁ’sll8 or ar?&ﬂtnsum ecquér&vh@wgionenwhpﬂbw g)u(rj b, 1994
Handbook .of Exper.i nent.a rrraco 0 113:49-101; L S5Huszar,
D., 1995ﬁiwﬁiuatnﬁ a°‘éét}bmfuﬁﬁ?ﬁa etjogs op&ddifipns mnma&eat%ﬁ%gﬁ%é?fdliiﬁaerg, N,
1995 Annv,_KDRY region davifiCin anfifid aéid Seqdfe} of SE@ 1P NERAD Adriaf Amafdthcigsse of HuMAb

m ce, _and the genom ¢ m)dlflcatlo carrled%ésuch mce, is further
desc?? beaeqi“FPW OY'10% one, twq, three, 0“19 veNiinQacid Ftﬂ‘é“@é’s‘@éﬁ“&t‘ﬁ gt 6295:
Chen, J. agdondpared t&-gﬁg IDN@rl@aﬁdm CDRH\’B%GU an SdioGefd sequéaéd | on etal .
1993 Proc. Nat| Sci USA 94: 3720-372 oi etal 1993 10 Nature
Genet i csSdecieffroppthe groypgonsisting pEPEQ I Hivsbyonan amino geid segugneehaWRg | on
etal ., 1894w, thrl8T¥ARor fivaniad ddd 3\%9&1&&@% e%rtlonJ—or aQ8itiBhs as cdDPdred to
International | nminology 579-591; and Fis D. etal., 1996 Nature

Bi ot echn8EQdY NOs: 28238. 851, the contents of aII "of which are hereby
specpfically Er%?&'éfé@raﬂﬁ&ﬂxe?%ffh@ﬁrﬁ;‘éﬁ’t%@ndlﬁhettﬁ%le in »emtt &%amcatﬁgehtwt her, U.S.
Pat ent Nos. 45, 806; 569, 825; 625 : 5; 650:;

5, 877, 39beenznag 1o farsewask gridugswithin K apdar Yige:e. @n@p@vvm mmeapf the o Lonber g
and Kay; ol bod Ff@gﬁ?ﬁ dNen frérnééfé'k%zhﬂcgtloﬁg'h%ad%rto @écreasﬁglrﬁﬂmd Qlﬂr:l't)pn Nos.
VO 92103918, WO 837/ 12227, WD 94/ 25585, WO 97113852, WO 98/ 24884 and WO

99/ 459620f the anttbgdxé’nb@tagxpémdnq@ymdn@ tcPtbtfcl@umttt'balmoomomfrmwomkt/ 14424 to

Kor man e ention can
be rais e%fsﬂ{sl?snt ; ﬂle%ggggri}oﬂdslg 1.1H§%$?eingésj I'I(E‘{;lm@aﬂl tdﬁl()’rm{y ho f’R{')”{"Pﬁ‘afs%é uences on
transQe nexsieegwde samaatic ohuatos omy SostainHrags warkmesidies ﬂtaadlffcaﬁmm g ggrhlinean heavy

chai n t 1 Q05420 %oANehith MUTRM okl Mo fhPS s AR WIEARea BHGRAIES,

referred t ereln as cribed i n detal
WO 02/ 43¢h€ Bntitwdy fhameworktse@lences to the germline sequences from which the antibody is

derived. To return the framework region sequences to their germline configuration, the
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Still further, alternative transgenic animal systens expressing human

i mmunogl obulin 25 genes are available in the art and can be used to raise
anti -1 L- MOasm7iousid7 es of the invention. For exanple, anPGI/ERNEIINASE
transgenic systemreferred to as the Xenonouse (Abgenix, Inc.) can be used;
such mce are described in, for exanple, U S. Patent Nos. 5, 939, 598;
6,075,181, 6,114,598; 6, 150,584 and 6,162,963 to Kucherlapati et al.

Mor eover SOBPHCIPYALGNG art beahackmriatest dnihe sarmling ey Stsfoespreiss iy human 30
i Munog! QRbtedmBBERSsif6EP L AleliRRU SutdpehdiR. 8hdh 'BRknfirdle P Antisiikslap di®) S€
anti-1L-13 anti bodies of the invention. For exanple, mce carrying both a
human hed¥gndehia be anEemRASHEA RORETEAR a human |ight chain trancl uonosone,
referred to agnedh& t&eccﬁ"fraﬁféa'oh&n&ﬁﬁ&ﬁon? HGOIvEd ha@iLorld@F fotd¥etlaldd Tom zuka
et al., 2000 Proc. tl. Acad. Sci. USA 97:722-727. Furthernore, cows

car r yPng Withinethe frameworkmegion, gheves Within ane anmeterIMd seginas, thzsmovbdesslldescri bed
in the arf; Il | j : - 894) and can
be used t ltotp gﬁeﬂggﬁi rg?‘%le g’f pg%? ﬁ%lglg%ngé@ggﬁl cﬁgﬁﬁ%gﬁe@? %‘%ﬁ%&%&&% man
nmonoc| onalso saferrdddd pe'Slemimuthztionlandtis dascridmd irafustbertsieta rie Pt atentsi ng phage

di spl ay h r ' i braries of human i mmunogl obul i n genes. Such
phage di ggf)l}fgg%Itr]rg'tthgggggg;r?’q%s%"aett%g human anti bodi es are established in
the art. See hmddioanpilemativ&io rikadifatiolNosade withi3he G9mework@8CHR4; and
5,571,698 to Ladner et . .al..: U S Patent Nos, .5,427, 9 nd 5,580, 717 to
oae Vet Tegions, Esdiss i inieplior e st iBeidEnaho g il s o

al .; andrdgdidn, typithkyto aNerSone or 83F, fGRGiond,poopbrtied 8f thé afmibddy, Iich £,sbfam 313;

6, 582, 91 6,593,08] to iffiths.et al.  10Human nonocl onal anti bodi es
ot b BB Simmiaen fady o ebisial Sindings i/ B S hunran

i Mmune cetboxitay FulBthofs e0NfibodpbRbe BvGihtioh iRy ba ciuniBdllyaRddifady. gl esponse
can be generated upaon i muni zation. Such mce are descrjibed in, for
exanpl e, °Bf & masg chamicalgoretigs wézeg%chaﬁf@ the gdibocyg pr boymeglifiedip alieriy . 15

Cenenat i @yco¥ylalibiTRBai R Afel 6iAdr nfdé fuRektingBpragidd SE thelandlbbdy. Each of fieéd f i ed
reconbi nant human (hr) I1L-13 conjttégat ed to Pan DR T hel per Epitopes

( PADRE) , efBodiments isdescrigedyinifinther detpi], below nThednmberingaf sepidueninthgbeicsiont o | L- 13
are prepaes obihe Tl HEXLfKabad NS of HuMab transgenic mce which express
human anti body genes. In this nouse strain, the endogenous nouse kappa

li ght chain g%r@ee@ho%@eﬁdhﬁwgwgw %pﬁﬂuﬁme@ﬁzbs%%e@@emmb@r dfn Chen et

al ., 1993, &M y a B t; doge V4 i e can be
hom)zggog}él y g"‘%‘?‘%é?‘é‘?j’e gégﬁj%gg? i1§6§tg?e{%9%§%?sgﬁ?ﬁ%§r%€§. I%E%F?dégatcgﬁ WO
8

01108487 desprbes fiahes én Sy Batent Nex §.685425 by Badmek ety L e ingmberif gysteing ansgene,

KCo5, as A | &.h(}(]}d ,@,nﬁﬁé - Bi . : 845- 851
and the r%@?&‘sﬁh?&ﬁx%éﬁ c adf‘}?ll ?%g%g%ghéoggs es gc?ggég%sgﬁﬂglgfﬁggltgeﬁﬁt Nos.
5, 545, 806nd IB26@1aBB B tocindfedss Srdscgas. thogaliyefiteantébody) | y human nonocl onal

mxture of puri T el BEH A et a BERATI bR BREAE A0 gat o

(42ug/ nobegicakwlfife bf the aritihody.riders epecirally, ateorCh@aamio)acid@awtatiak are

i mMuRj zat | sch S r .m.ce.are deschi .in Jonbher . .et oal.,
) 604 ket BBl BECES CHl b NBRa MG RBL FoaftRf ineteiddd oS len B
Bi ot echnaitibgyy Haé iidhbre8 Slaphyldc Oyl peSteiRPM(SpA pbinding WtB8 kB84 Fc-hingasgeni ¢

bt woon IR oA Sgies it st o e /e gPe VR BROTBn {wi ¢ nout

adj uvant §,185, T4ty Weddax &l. sacri fice and renoval of the spleen. RNA was

i solated from spl eens usin he Nucl eospi. A Il isaol.ation kjt. (BD

Bi osci ences/ 2“8&?‘5?&?)“.1’0%%9 %N?%ﬁése'ag‘i‘ge%‘ﬁ%“%b‘g]ﬂ%a hﬁlf'tshgé'ay library
of rmdov‘mgmﬁapﬂbi@ésdxbpmible. Bhadxgmylg,rdnalaf moﬁmmh 'ifﬁllé\ﬁngmulli@ibnsfl&hg@e di spl ay
vector as descri [ tent 6, 794, 1 The | y library was
aub] ect o PHeEI ISP IS B R OB A LRy PP T 7 acs I Bhids [ o

sol utio nAﬁE}ﬂ&ﬁzegﬁlw ihdrBdsk tHOL166EEdD HalPlife] BE Atibd8y e altbred withintthecRat ent . The
first four_rounds of selection enplqoyed hrlL-13 at 10-8M and the | ast round

of sel ec?idnregiPpitogRpine falvags regeptprbififingrepitopastakgn fsom bYeyleaps ofd (i se ratio
determ ned by counting pfu's recovered in the presence of antigen divided
by pfu's recovered in the absence of antigen was 37 for this library,

i ndicating that greater than 90% of the phage sel ected were expressing

anti bodi es that bound M L-13. The phage display library was then subcl oned
into a plasmd vector for the expression of soluble Fab as described in US
Patent 6, 794,132. 10 Generation of transfectonas produci ng nonocl onal

ant i bodi es Ant i bodi es of the invention also can be produced in a host
cell transfectoma using, for exanple, a conbination of reconbi nant DNA

t echni ques and gene transfection nethods as is well known in the art (e.g.,

A NS\ - PN NLN . A PN\




15For exanple, to express the antibodies, or antibody fragnents thereof;
DNAs encoding partial or full-length light and heavy chai ns, can be

obt ai ned W9 28t7848ET d nol ecul ar bi ol ogy techni ques (e. g.RCTAGROEMINIIBI cat i on
or cDNA cloning using a hybridoma that expresses the antibody of interest)
and the DNAs can be inserted into expression vectors such that the genes

are operatively linked taq t scri ptiqgn d trans i onal nt r ol

s equencezdfomfiw ‘%G’P hf 563886’? é&[gataﬁgesgré e&ma{)lﬁgp et sy; ’gé%(%gdmd ggzi’ﬂpended to

mean t hatby®fesatt albody gene is ligated into a vector such that

transcripti on&l and trans| ational, control sequences within the vector serve
their i nt endefP Y APES Gppodimentsythe e regipnip alteredhyseplacing ghleastepeminpacid i on of

the anti hehe e diffientQmiMoaesd Rfdieas hidr i reBPIASHIne Bf f0AhtRy SESUences
are chosen tq be conpatible with the expression host cell used.” The

ant i bady cK¥HRlE: OBR 87 HOGSAEnoATH!s CARbsPlResd Vit redilfrentming sridjepidueash be

i nsert ed g e aBERAY AhLanVdielc iRty fOFh ebHUEH 1@%& Hut rf&2hO 1Y SRR MiflidgnSer t ed
into the sanme expression vector. The antibo yagenes are inserted into the

expr essi Ghiliperfiths papspt antibadia The pectes diganddo gvhich| affapityiippltesdd can bpl ferrent ar y
tri t-e - c rece or - 1 s’ i t d
restric Iseagnaé,taﬁ% ofepibe am¢be&ypogan%f£51ﬁa§§a&.Tﬂ{g?p@%@I a&hbpd ynt en

ligation if no restriction sites are presen an eavy chain

vari abl e furdgr detail infU.5 HiateahNpH § $26.82 ealch 648240, rotlebynWarmer ebel. used to create
full 1930 1 enaidbndild BirtkaRShe 8f ma %A dcRR Wi RO IR Srmilh AefISEG 400, L hEM
i nto expressi on vectors already encodl ng heavy Chain constant and | i ght

chai n const bareplregivoths: differetamimsicidmsifwouyipthatghe mtibhdy hashiere@Csggnent i s

operativ ] ) within the vec . the VL
cbgnont b BB ichech BPabl A SRR R dehhiil PG hER Wi o

Addi t i onappryacbiis ddstréred at futbéndetatl e UrSe BatadaiNvand, 1 B ey ddwogie ecdtor can encode
a signal peptinda%o Qaetmf0 1Cieln'i tat &S o28Ck etiagn of the gnti B’O‘gé chali n froma
host cell. Th& BAPFLBIRIITREAR 90GHROE ARing o refidugs prealicreq, EPpHL uch t hat
t he dbgnale apidipy ofttke amibbdyndodt compferr@ne Thi® appreachis dedcrited firtheSinECTt he

ant i body chain e i gnal peptide can be an i mmunogl obulin signal
pepti de gpaﬁ;awg?@@og%%gg%g’ég&‘%ﬁﬁreb@pti de (i.e., a signal peptide froma
non- i nmunogl olylet hoftedtmbotimer)| the Poidpioh @médifidde idabd@e MbiGRaifhegenes, the
reconmbi nant expression vectors of the invention carry regulatory sequences
t hat conf"i'tH’IOS’( R’em?éﬁ‘ﬁ? %‘g’;{’f’i%h‘?eéf “q%ﬂ'ecegﬂf“i BHRIEHAAPfradortq increaséthecel | . The
term " r egffin@y 6f the SRPAEY &R an FSy retipRN B¢ tholiyih g 6hdslend2t @b aERs. ERbancers and
ot her, _expressj on, cont r%ﬁel_en&&ts f,e._g. Cgo %(adenyl ation signals) that

cont P8I PRRECACR SrfETrope fstierop Fldd icgtipp WV Q PO/ HY 2 By Prastd)lossedrmth§enes.  Such
regul at obydng Gk e Aemas BGIdoARSRY iIFoAdl, FePRIIEAHATRRE havdbetPRERRM ahdene

Expr essi on  Technol ogy. t hods in Enzynol ogy 185, Academ c ess, San

A [ gy L res
Di ego, Crarpgbyith impiqyed bingiae hysbeen des@ied (set Rbislds.dicl1 gtaky 2081 §. HEolar t t hat
the desi gRePh74:69196B4)Essi on vector, including the selection of regulatory
sequences, may depend on such factors as the choice of the host cell to be
transformed, el praskar egbodimprtetds plyrosytatipn oftasiantibrayiiy wadified- dor Regul at ory
SequenCegxahiple, ARABIAOLIARA Bttod§ 8nl beSXRE BSS It ankib6dy8Gks ERMbdyRhioR). €MeNnt s t hat
di rect hl?h | evel's of protein expression in mamalian-cell's, such as
pr onot er Shapeyiasion eatHherndtered tol &orieyaraple.ringieasy the ity of theastifodyifor,  Si mi an Vi rus
40 (SV4A0)muaderaMmi & & s ' | : ingl AAMLP) ),
and pol yoarlrllta].gé_ilA! ter r?;\?ﬂh%eiatg?OSO%\%?(?&F%&Q%F%?%&{S@Q%%é@éﬁ%@t@%neg( used, such
as the upneprimargsijss ohglyeosylationrwigllin the anthodyretquence Jidr ekanfiple, toheor meregul at or y
el ement s : W . , he SRa
or oot er "L pag tbethuipRIFBE fRad ba Tl il AR A EREY e BB BRa '3, “ond
t he B®ngfraraewark glycesyjatian sitsh tchtheraby dlingindté glyeaskiativmatyhat sige. Syghe 1 ( Takebe, V.
et al., l. L oL . 8 . . ition to.t.he anti body
chain ge#Z}SC%%lOP eg |‘Jé“t‘%ar§éyg‘§é‘§§‘é ggé’,z'%%%bé) d¥ gocrgn Hanl?ché%p?péé@sﬁhésn vectors of
t he i nvedascribed imfartberdetailanUiS. Patest| N ey Uik and 6,060)8GIsbys@getahces t hat

25regul ate replication of the vectaor in host cell e. ri gins of
replication) Igc‘rff e lye%rtagtﬁlin%twr%la?'r’ %?“q‘é’&%%a.“ H’ea%% éag%ﬁgﬁﬁgréér?‘fgwg?{]gene
facil it aglgsosgleti@n fuchas o hygofisbsydatd antibodychawiig eddutdicanvatsof filtasyl been

i ntroduced (see, e.g., U S. Pat. Nos. 4,399, 216, 4,634,665 and 5,179, 017,
all by Axel et al.). For exanple, typically the sel ectable marker gene
confers resistance to drugs, 26




such as 0418, hygronycin or nethotrexate, on a host cell into which the
vector has been 30 introduced. Sel ectable marker genes include the

di hydr of ovarer70¢sict ase (DHFR) gene (for use in dhfr- HSSVERE06/040688t h

nmet hotrexate sel ection/anplification) and the neo gene (for (3418

sel ection). For expression of the Iight and heavy chains, the expression
vector (s) codi ng the heavy.and l.ight chains is transfect ed into a host
cell by §?Séﬂ'8%?r(f"g%w&ﬁ€§g ‘“?Wése\‘}é??*m% GleNpcrptrugspres. pych gltesed ¢ r ansf ect i on”
are int e@g@dsylle@loﬁ PREMRARSe BeehideBonsthied toinébast A NDOOaBIliGOsmibadiddsed for
the intrqoduction of exogenqus DNA into a_ prokaryotic or eukart¥0t| c host

cell, e.guch @F‘é@ﬂ?‘éﬁé‘?oﬂﬁ%ﬂmscﬁﬁ‘ Bs 2A5PBAEERrhEY éorm(@ev Bi SXBICSHRE MPEAE- dext r an

transf eCtahﬁHbd?'i}Qa hdiecell i alfefed!ghycbs}@RioR trlabighdry. IR VithlaBerle® gy R8s t hE
ant i bod| es of the invention in either 5prokaryotic or eukaryotic host

cel | s3 ERpFRnyy havedieendesrisdiie theiart apd Ranrbpaisecoasdiest|cslls in vhighyte exnrpsar

manmal i araectm;naﬁ%hmes%fmesmats&ﬁomébﬁfwﬁe% ﬁ%@@%ﬂ fitefRl 1S, and in

particular mammal i an cells, are nore an proKaryotic cel Is to
assenbl e shisesylatien. dioeexampico FBrl} 761185 e Hargwt al dewnbisagicd dine yithet i ve ant i body.

Pr okaryo
et f oot TuL iRy BSAIRA FRITEpL, Mifh HEQRS RRPSPERRCARRE ol Syfties )
10 and Woxpfess€ inRuch a@§3ing nﬂuh@hmﬁlwmmryn 6P¢"2 P!;Bl)catlon WO 03ed5833 byan host

cell safo h td on j ncl ude
Co a0t BTSRRI SAPLAE Dot o S oIS LR e b
Ur | aub addn@h3siviked &86ohpdmes, Mtrbsultﬁga:ﬂhypsmcosﬂmn oV antibbdiesI&Pessedanl Wit h a

DH FR seI e | r g ed in . P. A, Sharp,
D032 Nl g oo GG abg s 1 8 ARG R ol st e BB p cer &
When recGﬂlﬂldaﬂdSﬁWG)QWﬁBBI by Unaa4 etrab dennbetioagliamdnbﬁdgtecgmpre@sre i nt roduced
into ma Ilan host ti bo roduced by culturing the
host cel PECPRIptel- IB%(M:" gi*cofxqﬁté‘“sgﬂﬁef ‘E%ﬂ%egpg‘”pll\ll ow for expression of the
ant i hedy a¢etylglicoshamylnandferasedll (SATIND}) suah thaf artibediaddxipleesd ih the @ngihirddul t ur e
medi umin i ch the. host ells rown. Antijpodi es can be r vered from
the cul t Gf %aﬂuﬁf werergd abisecting Sy SBPOET WL‘ﬁEF‘iSF‘fSc‘aH"B‘??SWd%‘ﬁéﬁ

| MUNoC0B¢tgR o the antibodies {s8e ﬂB@Uhﬁﬁa &2PEvhY th BiQASEN176-1808Nt i ON feat ures
an anti-IL-13 angl body nt her conjuygated to a therapeutic

moi ety, such 48 eré’iﬂd&ﬁ%s{?%% H‘?‘Bﬁd‘?sehe@em étn‘s 2‘3“?%%%15‘51“@@%%‘5 or a

radi ot oX pégylatids. mxcmbugadaﬁ Be pEL14i&f 16) ffbﬁ@kafn@lehﬁfzﬂhd% tRShiolofiaegoNn) ugat es”
Im’runoconj ugat es .t hat include one or nore cytotoxins are referred to as

i mmafot 85epmkhalf-lfe of thgapfibogy oo wla&ease%tlbggwbe ntibodye exfragmentibensel t hat i s
det ri mentyplcaflPistacttd ,wdﬁlﬂoly%hxyreﬁé biSeol RGP LRE ab B edabiilR ebdX & bldehydeochal asin B,

gramcidin D, ethidiumbromde, enmetine, mtonycin, etoposide tenoposide,
vi ncri st Pefivativg ofiESk ipdes conditions incyhieh ene o sest el aronps bsome attasherbioci n,

di hydr oxyheaREdYdG of Mhtlb@ agnibint. ¥%a pé Bn cd YetaR I Sl by AGLYIIUMCAR 1 -
dehydr ot est ost er one, gl'ucocorti coi procai ne, tetracaine, |idocalne,

pr opr anoPidn alighatiop maemwﬁl QMC%&E@@MWW\@W @@@g?lllﬁé?%#’e WlsET apeut i ¢
agents alsighik p&w&g Asflﬁéd Ft@HRhErerA A diyBRlyRAe s g&as iifftefided tsr@ﬁéa rgxate,

6- mer capt opur i ne uani ne, cytarabi'ne, | 'uor our aci | car bazi ne),
abl at i ngarafgefrilnesfox\‘res @f PE athlave bqehamdﬁedertmnvefp@r@mtmsaxu‘ﬂb@emwo (Glei phal an,

can it | DSl RSN i ARSI AL bR e Y AORRIRTAE |

gl at i nunerpbadym¢rbiRe aotle_pdb'_aQ bnpegaatedrisanaglyicomyiat¢dantibodydbiethodufor ci n ( f olr mer |y
n I . C : r

g R A T P e

ant i 30n t 8¢e for axgenptesEP 6.1§4 316/bynNishigturae ahautl BP A BDh384 byelphikawa et al.

Methods of engineering antibodies

As discussed above, the anti- IL-13 antibodies having Vi and Vi sequences shown

herein can be used to create new anti-IL-13 antibodies by modifying the Vy and/or Vi
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O her exanpl es of therapeutic cytotoxins that can be conjugated to an

anti body of the invention include duocarnycins, calicheam cins, naytansines
and auri swarPig®454dhd derivatives thereof. An exanpl e of PGI/ERANDEHERNE ci n
anti body conjugate is comercially available (Ml otargTm Weth-Ayerst).
10Cyt ot oxi ns can be conjugated to antibodies of the invention using |inker
technol ogy available in the art. |l es of linker types that have been
used to GBS the f@p%tmtésalqp(i)éﬁ%ﬁ#e% Teffb dhus, Wanaider aspent obthe IYERLon; 1j t ed
to, hydr 3gOn@Surd RaRedsEaS antRAL-83 SntibBiySst th HestiBh SreRSRE dodRafeoNt ai ni ng
linkers. A linker can be chosen that i's, for exanple, susceptible to

cl eavage sByctglly fsiated ankirlh- i3raatibics sbatntain atlpast o ctignal prpperyef the e t 0
cl eavage QifhhRRLPIE FVRRtionS Ui a@ﬁm@fngrt@lﬂﬁﬁﬁx 1218558 8195 h%idlmsg%g Ieﬁmﬁx%g n

tunor tissue such as cat%epa ns (e.g., cathepsins
furthér dunstoral propeties ofiipelsd (of., eeﬁmortmmeg, mhlbmterqf nendéntoraeloasds f or

2005 adv. o ud Coate Fpf 9SS roik AUpLPORERnSER Fulchrah Ryeston 8 00

| nmunol . nutationsthlaepf, c&bﬁz&}bﬁ&a;rec@mjvmntlﬁithmf%lihe@wdcegio@ehdd/(ﬁ 207-212;

Allen, T. (50-763: . Pastan, |. and eitman, R
3., 2002 °B5HF quo 3 e ¢ A aP? E?’E‘“%““é’ "‘i‘é@@eﬂi‘béﬁ?‘t‘@éﬁt’@}",ﬁ’ﬁ? Eﬁ“énd
Spri nger inx@ndon,, aniEbhss&dubovBrd)g:embeswf niedificativns Alrd2 Gvbse describedAmnthebodi es of

one e e TRy H3a P Ra oL o B BBLP s el S S de0h 0P 0
radi ol i t up/BOCORUERESSovidaheRdiR| o8 Snddr mcaelcomfeglm th&ebfOPesrebB e can be

conjugated to anti ies for use diagnqgstical or therapeutjcally include,
but are RB§NFY g"‘g’o“ *wap‘fféfmtaﬁ&“@ftpﬁva C-» KRS "Pﬁﬁﬁ’ﬁ?ﬁi Met hod

for prepahiitidy b&dhg%ﬂémﬂ lﬂﬁﬁ@bﬂﬂ@VﬁSncﬁéﬂ@s%ﬁ@éﬁbésﬁf&ﬁhddmeieﬁlﬁ ofbite or 0Pl es of
radi oi mmunoconj ugates_are commerci ally avail able, including ZevalinTm ( DEC

Phar rmac e R seions herroRRatharthe Infesmation qoptained inthe sequence(s) wysedasthq ar met hods

can he us@HindMndiQiaPtoPédiea Ts86bnA igBABHHIAORGHGRE(E) deHodd Borh AR Rigtdapodi es of the
i nvention. The anti body conjugates of the invention can be used to

nodi fy a seugss(shres Bep bal serendgsaeration; seauerrs(sy iswpicpatsi by expsesprstaso be
construed;agnl imted to classical chemcal therapeutic agents. For exanple,
the drug noiety may be a protein or polypeptide possessing a desired
bi ol ogi cal activity. Such proteins may include, for exanple, an
enzymat i cal | y A8k y ! hdiher dnbBicHe b FRGHRI rw@ers%qﬁethomsp% RparfdBl 1 N,
ricin A pseudononas’ exot oxin, di phtheri a toxI n rotein such as tunor
necr@8i s an anfi- Hr-lbantnbnﬂse¢qnemm<3f acbpavybh@n seiablel reglersgmbgéy sgince er s such as,

f I "IL-2

i g'[ e(raf(z1 Lﬁn%él ?ﬁﬁ'ﬁ_géﬂé{?& Sreig% (E)ljglglﬁgé %ﬂ%pr op%g‘z}% co Eﬁ{)?% ‘{:at| ng fact or)
(" GVt CSF9quetcegf SRQIIBAYR:B andlcoa DR sequeatd wg:cfea@pmrth( gl@lmsystmmf ot her
growt h f bCibsNOs 9 10; %-%(fvé;ﬁéhgglgﬁn Irﬂabl%?%%igﬁﬁlk&ﬁ' s§é{&p&tlﬁl@ f: moi ety to

anti bodi es “are wel'l noc ntlbodles
For | nunseyptiegdtateryfrah thHorgnoup donsxftmlgoéSEQﬂErNawa I8,m (ISDRZ)séqunwle ofAnt i bodi es

And t 243- 56. | .
rogsrs LSERIBNGPY and: 3 B sEhRhee SléfRu bpfife i consiohtd ABEREAES, "
10Dr ug DEO-IZSIeﬂt;tmigzndeaEdm)s anﬁﬁkncnisteﬁdlmt\aﬂhm (he(ﬂeav)r chyip valﬁhbﬂ}x’éﬁonﬁ Mar CeI
Dekk 987 i.body. Ca
Concer ' ThBfbagy Seadres ratbe g RhaiB SRR o T hb bt G Sisfat d e ' Anc
ai n: ca! oﬁpﬁ]ieteﬁ&hhlﬁﬁ‘@ sg@;%hﬁfcbe;@te@dmg thealserdd, an_l?_ﬁody?ﬁdﬁ:eﬁ&ﬁasﬁakﬁ&&)l

An SIS re Pr.ospecti e er eut |
R of abel ea. ST g R RS an b piga i Reptre Al s s aiged For
Cancego D@ﬁtﬂﬁ)ﬁy udiRANThel418ibaPYencEitd Bwitht aBtbred batio@flSeqhiench@®) is3AS8tha6 ( Academni ¢

Press 1985 Thor pe et al
retzzlns one, some oOr lz?ll of the functional properties of the anti-IL-13 antibodies described

herein, which functional properties include, but are not limited to, specifically binding to
human IL-13; and the antibody exhibits at least one of the following functional properties: the
antibody inhibits binding of IL-13 protein to the IL-13 receptor, or the antibody inhibits IL-
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"The Preparation And Cytotoxic Properties O Antibody-Toxin Conjugates",

| tununol . Rev., 62:119-58 (1982). Bispecific nolecules 20ln another
aspect, tWe2mM7@4ET | nvention features bispecific nol eRITEEP20G¥A3P1981 ng an
anti-1L-13 anti body, or a fragment thereof, of the invention. An anti body
of the invention, or antigen-binding portions thereof, can be derivatized

or linked,to anot.her functional I ecul e, ther tide or protein
(e.qg., ﬂgf‘ﬁ:&’m f‘l‘f‘?’ﬂ%ﬂ?"?ﬂnngf’b%{ﬂ 1orgiing gn P@@@E”ﬁam qﬁ’&""@é’ﬁ@ﬁ%@& a bispecific
nol ecul e cbidition) partisulirty atinfl@adhtotyV? obithubeveiitivaé diskabe) ofiht efitoly t ar get

nol ecul es anti body of the invention may in fact be der| vati zed or
| i nked té“kﬁlﬂfsgl‘tzl AFFeBIREDIGHiRg thefehy PIGVERDE ohaPehotme2shManer at e

mul ti - speci f i ghemtepsatingBodyhiidy dhibet oh® o €, tWO IR ok ofhfek BF Ridke dHiundi Ng si tes
and/or target nolecul es; such nulti-specific rml ecules are also intended to
be enéonﬁ'&Cg%‘H‘ BSPP?‘HQS?'%“FHedBP%"ﬁem fic nolecule" as used herein. To create

a bispecific npd ﬁaat&lalcgmﬁe%slomﬁ%rattére@amﬁadl@@éahtae%segzd iy dihigiat | on can be
functionally linked (e. by 30 chem cal coupling, genetitc fusion,

noncoval éﬁﬁ@waagféwleamuﬂeﬂﬁrbaﬂd@s Hescrbasiherein sephcas ghosqst Eoriditin ére Bxampleng

ol ecul ege o sggnggf anot her antibody, antibody fragment, peptide or binding
m metic, such that a bispecific nmolecule results. Accordingly, the
present i nvenin @ﬁamnmbg@iwn@pggwememods piinginedriag apidhmdics of thg inventi@ast one
[17stob! BB S QR be dddabk dfrﬁ)x{dolnkﬁ)%r?%e@? Baagaans EH‘ | ndREGST I Clty Tor a
second target epitope. For exa sec { eprtopé is an Fe

r ecept or antghody codmgrgqudncy Rid t(lcfmdlylng)mocaﬁbmmﬂLFBaannbmhqstoan b¢ <D&AYd

Ther ef or . he | N3 | i i S ecnflc m)le bI of bi ndi ng
both to l?ocr-b?/‘g? n%éﬁ%érn é‘e’%%} #e&g%?oélgl FIPRSTUS? Fes cnbeggfrf'm %@’P‘% qm)nocyt es,
nmacr ophageshods hyye Ibyenncteprtrmndlui teaart. cEdrIesax(qFPME)r Pubtichtion W@Dg@f)zmlbbrs _

o efT ooty fafives PR B0 2RREE i SaRRuRE Rl P bl s pagg ol ' 9 1S
actiubti empagensis, mthpdna@myﬁ axserﬁblsaforamoﬂxlhmat%nehaétﬁs&itﬁ@atﬁfelyl BCTant i body

dependen el | t oxi Cci ) \ kine rel ease, or

gener at i kﬂﬁiﬁ‘u %ﬂ%’gj @/(?7289 l?‘?' W%&L%ﬁ%ﬁ?l“ﬁ'}’,o g usingLomAYaRethn i n whi ch

t he bi speatdning maheiswd eptinsizepHytioclepie piopertiéssf adbvalescul e can furt her

include a third binding specificity, in addition to an anti-Fe binding

specificity and an anti-I1L-13 binding specificity. For exanple, the third

bi ndi ng Bmeleicfatidinidlechidy kftolimg afititdics oLthbaivedivant factor (EF) portion, e.g.
% cul e vvh ch, binds to a surface protein inyolved in cytotoxic act|V|ty

and ereby i 9t8‘§§§§°'t9féhﬁ RYARen P%ﬁlﬁﬁ%’é"%ﬁj‘a?%’?°‘€ﬁ@est%?‘§§?° edhel . The

"ant i - enb@Ribeeeest thé R0 EdHon PiHetnudlic aciashdy b@pxegenaiatwm&daéns finpedii98ad, anti body
15fragnent or_a ligand that hinds to a given nol ecul e, an antigen or

a recept Brmawbiaucleisasiss in 2Rarfislly qurifisd orsybsiantiahiepire frmy ﬁé‘u%FIFéE@ inf the

b' ndi ng dediIREA dF2RhderbPdubbihftialif pfn%cﬁfﬁ&pﬁun@i@d bk Iggﬁ(gm ofikd celllfal 9€N. The
"anti-enhancenent factor portion" can bind receptor or a target cell

ant i gen. COMRABERE Y QikrFontaRigantfe; &mﬁ%ﬂfenvcl%eql@rormte%hy gendagd bi nd to
an epi i tbécﬁxh@k Jisclghifd ﬁkﬁﬁe/s%@f&e@ﬂaehh@s@mahwg, Bluhl hfortdseriphtst and second

bi nding specificities bind. For exanple, the anti- enhancement factor

portion 8gfFesBEelFlestreRhogsisand others ayeil ke@wrgmtbglartzﬁze Fopygsubelpet al. QR 8987CD4,
CD44, | CAMrént Bot&UolREh MJ@EHHPB%@A . Ghete I‘u%ﬁéﬂ @mgﬁsﬁﬁg&eﬁ elymmunNe
response agai nst the target cel I'n one e I specific

ol ecul e¥owsf Atmyeleiciagid of ﬂxsnm@ohwr Gag de.for %I(ampthNé 2 Bdfeandmay erymaytnot east one
anti bOdycon%n Aol Eé&ﬁgﬂ%s.flﬁ QQMdnBQﬁrtﬁéjﬂucle'i&%Wigh BN ASm S eculd nl"lléab

30  nucleic acid may be present in a vector such as a phage display vector, or in a recombinant
plasmid vector.
Nucleic acids of the invention can be obtained using standard molecular biology
techniques. For antibodies expressed by hybridomas (e.g., hybridomas prepared from

transgenic mice carrying human immunoglobulin genes as described further below), cDNAs
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Fab', F(abl)2, Fv, or a single chain Fv. The antibody may al so be a |ight
chain or heavy chain diner, or any mninml fragnent thereof such as a Fv or
a singl e WQaPa7/0ddHist ruct as described in Ladner et al. RECTZEPARSYEAPISNO.
4,946,778, the contents of which is expressly incorporated by reference.
30l n one enbodi nent, the binding specificity for an Fey receptor is

provi ded by a nocl onal anti bod t he bi ndi.n f which is not bl ocked by
hurman i m?ﬂ%/f’&aaggﬁ%ﬁl% aega}(ﬁa&@hamﬂg}(ﬁlgéa“b?év e B e bybridame gesos ehtaipecyy
refers t ®yanyuded PCRampligtiol ofEPMA cBRARRIedhAiGadsCHorRntiEdHi A PB&ERH ffbm alnese
genes encode a total of twelve transnmenhrane or sol ubl e receptor isoforns

whi ch ar dngHBgiehylin gens libpne £ g usingpbpactisniay dedaiguestapripicacidaayoding

FeyRI | ( ClgZahntibédytan b6 ¥BEerdd#Fnd Gariout PhaaB elof&thast ARAMABRRL of thd'RorkGY ' €cept or
is a human high affinity FeyRI. The human FcyRl is a 7210a nol eCul e, which

shows >hi gh af Pnef PYArfeemepts 6vaoring Vingpad (Vigeements@oe ahtained, thgee BNAduct i on and
char act efg,2akAt® Ha Rinfiel e ' F scri bed
by Fanger aélt% att Ehnl(ﬂ;? %“é'lg} Pu br?lgiae?ibgﬁ%l\lf\%?%%f%OOSZm?y ?gﬂlﬂlﬁésqég% en?%No.
4,954, 6170 canpert the yatblrgegion geues tchfulllength dntiYodyrebainzonest todFabfragmémr ence

her ei n. [ plgd%' [ . Ltope E I FCyRI 'l at
asite V\%lpxge?l%fgﬁgissti e@fglplrﬂ%% {n?fg %S?}’Q‘ ’iagp r?g{, ie§ ééﬁ(kﬁg [?ﬁé%raggg%ttlgr and,

t hus, t heperativehlinkgd tosanpther BNAgha ebuda, bstoarftagmkehtyenbodingansthet prgietgbudhevel s of

| gG ,speclf] i -EGVYRl _anti i usef in this.inventign are, mAb 10 22,
o 195 %% bl O oS RO o AR MREL e el ety SR ae oD 02 o
avai | abl ¢hi§ comraxt, licinténededi te arganlthpeth€iwd DNA ffaginems hieGoinedihGGudaivaalsi on No.
11B9469. I n other enbodi rents, the anti-Fey rec r.anti is a

ot 2 ol OE PRI TIeB R s ARy Ssaerres sHCo0th B B Qb bR A fedmgte

char act erdnzi inoffantd, ot $ueh tHaPtha piotddw i exprassed adet bthol 6f (esizddptomotk. F. et al .,
1995 J. I mmung] 155 : 4996- 50 and P Publicatio 4/ 10332. The
151122 anti bogéf %‘ﬁﬁﬁéﬂ?@rﬁ‘g‘m&% ipg gf%’%%“%?é’ G SPRSE G %ﬂ@%é"é&h Type

Cul t use Cledih geileibg BperaEiRly lidkéngdhs VEBAdodME DMK 224dotheADN AN@Slebl€e®6i8ESi ON NO.
CRL 1117; Cdln ostill, ot@ﬁ{r 1x:al{r}?odi ments, the binding specificity for an
Fc recepPEyichaip ropsiatgeings GHllaGH? gadi(Heh dhe pranences of byman 142Ny ecept or,

€.g., anchittaat iefion £aRs BleXnowr icch&hrt (e89) KabaeE. i NghNa 99 s¥desdds gpes not
have to be bl ocked by human |mn%£%g!pbulln A (IgA). The term 20 "I1gA

r ecept or ¥roteing ‘?ftl’é‘ﬂ’&%%i"%i&al ilnfetestdifth Fitigalé SpPerstrmentnf Hsakh apdfdyean FcaRl )

| ocat ed @&rviBs, NIRPABRakiéh NEW1S3 288 BdIDNA mg&&%&a&g&@a@%@g Rbions can
alternatively spliced transnenbrane i soforns of 55 to 110 kDa. FectRl

(CD89Y i be ebipiagd by tandand PCRampldisatipng Fhahsaveshabssopgant segiensss beendsGlophi | i ¢
and neut idd , ; 4l ati ons.
Foar hail A, 16 °;%ﬁ%ﬁ?%%é’fi?%%ﬁ%ﬁ*%ﬁm%mi ch is 25
i ncr eas e@ngpdn VecpessingcDN 4 can bogieratively linkedde amtiegDNA mojgcaisengadingt on, H. C.
et al., L e V| i L nol ogy 116:423-440). Four

FcaRl - spé@??}e?ewn%%:ngr?g éoﬁ%‘%‘l’ttg% (}l{en;u identified as A3, A59, A62 and A77,
whi ch bi nd FcBRisaaiekPA enpadingghe Vi eegiva dai hel¢anyertksitaiadull-leagth lighen descri bed

(Monseirg,.. I . : : gﬂl)“ | qnig:: | are
tri gggr %eag‘es%etgggagt‘?egras hosaélga?)ﬁlg%l h%iagﬁrgszg%%:yfoip%éﬁvn%cu egstﬁgyg the %‘gm ion
because toayther BNaoiesiedcplingthe light chain consanteegibh,&8t. dhe sajuksces ef g. |
nonocyt e C iti.c.cells: ex ssed,at, high |evels
(o g " S BB BB B e 0l g S s LRI B 0 Tt s e
ADCC, pht§oSehencs)of Prtdnsaifdmenhelngieal Intetestglifih Edeme it 8t Departofentoft | gens,

i ncludin | f santigens, .0 1.h her anti bodi es which
can be eﬁ%ﬁ%fggﬁquﬁmgﬁgw °Fss§‘<r£§?’tf“ :gltclzicah%lf féjgﬁpég’szl%*anflﬁ)éq ﬁ\?%’ﬁf’% n are nurine,
chi N80 i cermomipdssing tezedgionyaa lbe bbthinadiby fiadiagisPCR amplificaiiéie The tipie@chdin c

nol ecul es_of the present | nventli gn,_can b«g repared by conjugating the
Conet 1t UET BRI DE SRR 4rbds GOaRt 1RoR0 1 FR and anti- | L- 13

bi ndi ng speciTd @tdté RscFigéndOthd VireindoiSencOdi)DNA frdpnedistare dpRfatio¥ignpl e, each
and-t ner DG ARt ook hOFHPRHBRET T BFHOTF e SHR FRERaE ar o
pr ot ei NS(Gly4 18P}, isahthat TheVay At W, RuchodiRhh Bexpressdd@s & thatiphbiGim@ent s can be
used for coval ent conjugation. Exanples of cross-|inking agents include

protein A carbodiimde, N succinimdyl-S-acetyl-thioacetate (SATA),
5,5" -dit hi obi s(2-nitrobenzoic acid) (3OTNB), o-




10 phenyl enedi mal ei m de (oPDM,

N-succi ni m dyl- 3-(2-pyridyl dithio)propi onate (SPDP), and sul f osucci ni m dyl
4- (N- mal eVE200Gwe34iy| ) cycl ohaxane-| - car boxyl at e (sul f o-FSNIDX)20¢e888098 . . ,
Karpovslcy et al., 1984 J. Exp. Med. 160:1686; Liu, MA et al., 1985 Proc.
Nat|. Acad. Sci. USA 82:8648). Ot her nmethods include those described in

Paul us, 1985 Behrin ns Mtt. No. 78,118-132; Brennan et al,, 1985 Sci ence
229: 81- g&pam awae"aa“eﬁ&tf*%"e%ﬂdaw f,eg‘f%*f’mf.% %’X the, fﬁ‘ﬁﬁ’l‘ﬁ)‘l“‘.kei@g’: c.ogBird ot}5)

Conj ugat i19g8 SE&t 34843 -SRTAuasletay] 1988 BMeONatn otdad ¢aiUusabiss§rooseeBi er ce

Chem cal Co. (Rockford, IL VWhen the binding specificities are

).
ant i bodi &4cCafirgy etahn1958 Nagisg 3433 %°3¥ sul t hydryl bondi ng of the C-termi nus

hi nge regions of the two heavy chains. In a particularly enbodi nent, the

hinge region is nodified to contain an odd nunber of sulfhydryl residues,
20 for ekEedyetiongofmongglongl antibodisnef theinye Al ternatively, both binding
speci fi ci ti espancb) SiHEEE nAbs) Bf RPRRIVETY vaRBEY ¥R din@lgipgssendl ed
in the sane host cell. Thi gp(met ﬁg)d S paruti cul avrl ygl?sef h‘lﬂa?/\ﬁ’epe ?iﬁg

bi speci f cenveptianglmenoclona] anpiagslymdthpdblogyal., theStapdarg sgmaticRel hylgRlization | gand x
Fab f usi i i i i I i -he a single
chain m?%gﬁhgé ‘?&%‘#gﬁ?‘! S?Iﬂgtgigh%aﬁg :N%LF g%c 'glggn' %Jr%l it‘lbc%l@%asln ngﬁgtlilﬁ% ng

det er m nawenoclonal antibpdygtan belemiploybd & pevwirdl pronvogaiwtrasfoongiangif g t wo bi ndi ng
det erlai n?}&ﬁ}g gsspeci fic nolecules may conprise at |east two single chain
nol ecul es. Phods for preparing bispecific nolecules are described for
exanpl e i n U. 8n afatabsystedufnbpepdsing GPbRbBias 19.tik: mBdnessysteuHPlridomad 55, 030; U. S.
Patent Nunber. 4,881, 175;. U S, Pat.ent, Nunher 132, 405; LU Pat ent Nunber
5001, 51 oSN IS it o 3 shB ERG AbTREE Biraskalon broRiingd 5. 013, 683,

U. S. Pat exhnifjiiesib@risdiatidh 8f idBunizeddplehdsyteP dr disionNuérkeownbin 4182ar3 Bsion

Bi ndi ng of .t he bispecific nol | es. t.o their specific targets can be

cont i 1 meBRBY™ (& BRHSBYEoma SSlNand B o F S REPURRY Passay (LI SA)

r adi @b nmunoaseChiynefiREYumaneDamtibaligsofihe fre@aciaasntion cgh be [Fepvddbakddunbi ti on)
or Wester.n Bl ot assay.. Each of these assays enerally detects the presence
of pr ot ol SEHEtS RS isiep RERedons) AP0 PR 15 HERTbel SyC A 3riifea. | abel ed
reagent (1e.hgavy aa8 lighttchhif thimusdpsbufinCcah B obthied B6MItRXmofind HybAA&H4 of FOT

exanpl e, .t he Eﬂi‘ﬁ anti bgdy conpl exes, czn be detected uysing e.g., an

enzyme- | MHREY 23 TmBI6ERGY 197 CORR 198NN AGRre APMAR R UPeS BN Seuen sy

speci fi cadihysthidagisméleculdn 8ioddplyitRBAudsCR2x GAPIB) 16 ¥R Ete adhinfirdahiiblyythe t e

conpl exes can be detected using any of a variety of other imunoassays. For

¢ .Ng any J

exanmpf e, TURBS WP Segone AAN Brelinkad [uiEtan ensiAnrepione pirg BAdoddaawp in the
r adi oi MRERseaY U(NRPAEN(1E2,8156867 R@IBNy&t alYeTHEkAH R huBanizdd dnBisédy @ Of
Radi oi nmunoassays, Seventh il'r ai ni ng Course on Radi ol i gand Assay Techni ques,
The EndoB¥ripeCBBdraions canbs wrerted gue 2 bppnfiemar ok egpp mededdknoynietheagnce
herein). lbeg! ok PaGAING 5295 $95 BPRineR knl & §IPLRAL R, 5536 46N sPRIB8y;aS the use
of ay countér or a scintillation counter or by autoradi ography.
Phar mace®6Pb 2 ad bk 110dmQueqniet alnot her aspect, the present invention
provpges a copnQgitih eRbodimeht; theam{bBELERSEH inbéHtion BreGRRARHidnb@Bnal CONt ai Ni Ng
one or a conbination of nonoclonal antibodies, or antigen-Dbi ndi ng
por t i on( a)tibpgies. Su¢h hugfanimpaoglpral entibodiey diraciedagains dinip sarebr geogretedasingi t h a
phar maceyt | . GRLARLS: Ler . Lo i one or a
b et F{’)ﬂﬁgﬁé %(re@g_&, tm&glrc‘}ﬁ%% J;Ga‘?{ymg%uﬁ?oﬁﬂé'ﬂﬂﬁdn i@Se T¥enh PV Hn

the mouse system. These transgenic and transchromosomic mice include mice referred to

herein as HuMAb mice and KM mice, respectively, and are collectively referred to herein as
30  "human Ig mice."
The HuMAb mouse® (Medarex, Inc.) contains human immunoglobulin gene miniloci
that encode un-rearranged human heavy (u and y) and k light chain immunoglobulin
sequences, together with targeted mutations that inactivate the endogenous p and k chain loci

(see e.g., Lonberg, et al., 1994 Nature 368(6474): 856-859). Accordingly, the mice exhibit
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different) antibodies, or inrnunoconjugates or bispecific nolecules of the
i nvention. For exanple, a pharmaceutical conposition of the invention can

conpri se WOeHTHMAT i on of 20 anti bodi es (or inmunocon) UREK/ER00F/010098

bi specifics) that bind to different epitopes on the target antigen or that
have conpl enentary activities. Phar maceuti cal conpositions of the

i nvention also can_.be adm njstered in conbination therapy, i.e., conbined

with ot h&“¥ ﬁieel’ﬂ’?ss“?—*b?fa org, F‘?E‘!l ofitc it 1h e Hﬁmi‘ﬁé?tﬁ’ﬁygﬁ iprodpcedude an

anti - | L- hdmaihdab@abd 1eht EXden mg&ai undeMRMdsO§witchinR ane dorkatichmahtidn@ast one
ot her 25 anti-inflammatory ent. Exanpl es of _ther aggiautl c agents that can

be used BRPESHBEBRatingy ht“ﬂé‘f’& mgnoclgaal {honberg, Nnetgh 9érS“Efé:trﬁY1PWEﬂa1now in the
section @RnbEN.Ofool FRnddok BPEkRPinRhtal RArhRVRRY 1 PR 49- 101; Loneé ugedgherein,

"phar maceutical |y acceptable carrier” includes an so’l vents,

di spePsi Shs#bd?-al 9% defeinnBey. haww@dét@?%lanéﬁerdmm%fqnﬁganbeagéﬁt K995 sot oni ¢
and absonptiQny 30dg! sy i7@e. 5@@ B\STh fanviL Y, gically
conpati ble. The car rsl%)ér shou d )be égﬂl}?%a %ﬁela?(gﬁseltoﬁt ravetﬁr(’gli}:lsa ﬁfldgﬂtlér)anuscul ar,
subcut an@enesiic padiéinationg Farriedbynsuch orceeisiferthendéscrbhdiinTeylom i eral. (¥93., by
injectio ﬁe@g tih o t he
active c@#g%ﬁrfg:fl &é%eg&)mh 51%599 (%T%njogéj tgggél%m ﬁagnﬁzﬁlﬁ)ﬁdgg nmol ecul e,
may be c641-63b; Tnalaonclaﬂle199éIPr¢ooNpti4ﬁ®dIScu mspcmmwzﬂr@mmeha 3293 on of
aci dgpnan her t 0 |t|on The
phar ?rgceﬂ{aﬁ%%ﬁenep@syom}dlsﬁo (Ja eltn\/elg?i g@r@a{/q?né:l e’ g‘ﬁaé Ore?ggﬁg%’

phar nacemthrmainbywz:mamnbo él“agh:lrtls et A, 'l pheintreacavial fambyolagycEor st amdsal t "

TS b s e O R LA 81 oo Ak bl L1

(see e.g hereBE:fpgﬁﬁcaﬂlyMlqor;ﬁﬁ'atai by, refefehide ih théthattitety. et furfifer, 15.8 PatenEXoapl es of

i1 on>aap Pl SEe ok S R0dt ool SRR BB b PR B AL e as

hydr ashl e874,299kid $, WO mwapmdneergaudi Kay;ies. mydt NBr 954 55807hy St@hd L,
phosphoro% and the s_fromnontoxic 10 organic acids such as

| 1
oo Pact BET sRBeatinmnes. Yo oB 9T, va 312880, AR b ks A BT3RS R or ¢ aet o

hydr oxy oé/sa83aiaad 8QD Jsy45a 4RI 1GnBEE 85d KaY; afdBET Puslitdtied Rpawioc sul foni ¢
acids and the |ike. Base addition sal ts include those derived from al kal i ne

earth nePHi44244Kprman et aldi um pot assi um magnesi um cal cium and the Iike,
as wel |l as frrmhoRet&mtodinh 8lingn MiibO&Ss ofTHERv&Sion can be raised using a

N, I t - di benzyl et hyl enedi ani ne, N- et hyl gl ucam ne, chl oroprocai ne, choline,
15di 89 hamerithacarries kyrasimauanglpkulingeqienses en 4apsgenss apd franschomosomes

phar maceyfchGah nioRBRs Ichir@a %&J‘l’f‘ea@&ﬁmﬁéﬁ% ek 3 DBy dd Eht P

phar maceuti cal |y acceptabl e anti - oxi dant anpl es of pharmaceutically
accept abtransghtpinesomgeapech miag refawed ipdieren asgKybmicehard doserehed indetailioh as
ascorbic »flquhcgb{%\tm/x%% FRLQs kdg, sodium bisul fate, sodium

met abi su |te tumsulfite and the like; oil-soluble antioxidants, such
as ascor byl p%tﬂkﬁlnmealtemnmmmsmxmmdrsmtgxmﬁsténgBmen impymnypglabwin

Y e 9L QUIERE ol in 185K A L IRV D o8 A1 1B ARV Bion A LN
i ke; tal chelating agents, such as citric ac Iam ne
tetraac eEoro%xampld, apEDIARt vedmnkgeniolsystera raferrdddgo acthd XephosphMbgcnacIM) and the
like. QUs,.a (o] I hat may
be- ol offad= TS ReF T b e Y0 Rl O, PSRRI Bl KBTS

wat er, e6hahofs; 6,pksbysﬁsn<(t’slﬁ2;9(6901§5qteylamrﬂt al pr opyl ene gl ycol, polyethylene
egcoI, and tl\tle afh, p ‘i&' e m Xt reoe, .ve table oil's, such
as olive oil, 85?8" n 5’5‘?&%‘1?“5 é%?semé %ngp Sy %Stf’xgg s%{% B eate. Pr oper
fluiddt yimmum@bbmm ganas znedvaxlfabié irethe A hed cahybem’sua tol satseCintidbaBiangbodidser i al s,
such as | tg . Sly |ntenance of t.he r?lgwr d partb{é)le size in the
case of i 'f)i—iﬁy%’} A °r§1‘fﬁn § TPReCaf e hptha fyman B AFARCLIOMOSBBsi t i ons

may al soariciHuadah light chyia mlfaﬁclﬁ(btﬁdi’soﬁx‘é, 1efeB8@ fo/at"TCaSice"Wah bt G¢dpgRA hfice
are described in Tomizuka et al., 2000 Proc. Natl. Acad. Sci. USA 97:722-727. Furthermore,

cows carrying human heavy and light chain transchromosomes have been described in the art
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enul si fying agents and di spersing agents. Prevention of presence of

m cr oorgani sns nay be ensured both by sterilization procedures, supra, and
by the i kOG%I7®AS43T vari ous anti bacterial and antifi ngatCTAGRIA6H 10698 r
exanpl e, paraben, chlorobutanol, phenol sorbic acid, and the like. It may
al so be desirable to include isotonic agents, such as sugars, sodi um

cbsor pt 1 BsSBastAap et Bl et b an i e st B about by

t he incl uﬁﬁmme@f)ftagﬁﬁe,aldﬂhl ch del ay absorption such as, alum num

nonost ear at e el atin. ceutically acceptable carrjers include
sterile aqueoﬁgm mgpqcinnal ‘BW B‘?gsdgrﬂ%q igyRating cap ‘t%é}elpl“é’ai?é\}éﬂ‘égg h3gsr t he

ext enpor aARpRY fmeto8PRE SdréeAhgfbriries bf hiftndnin&fuhebiulinGestsi QRE pRigedispR§T Si on.
The use of such nmedia and agents for pharmaceutically active substances is

known?i nMefhedsfor isolalipgmanpngpegdiespge %?ﬁ‘)bh%ﬁ viethe penise Torcapmplsr U8gent i s

i nconpat iphlef Nést §123340925 b/ £84C BRPSMNT6984S EadrRPEGPT UISIPLBR NS FBCRML | cal
conmposi tions of the invention is contfenplated. Suppl enentary active

conpound8dnda8lal 1§ do Beweirt of-pdSabaentNes ,967 08 @e@ﬁqb?)% 197 to pécCafferty et

Ther apeut cdns@r@@a{ehm&sstsw ﬁk'szlm%mm 94558 1 s g5l Blafq Under the
conditions of manufacture and dtorage.” The cdnposition can be formul ated as
a sol uti 6293.88ktoduiffithseoal, |i posone, or ot her ordered structure suitable to
hi gh;grug con 1) r n nmedi um
cont alg ning, f %?rgge&%%q%ﬂ)nal Jmlé(rgdfilf‘;Sedtfﬁg'fnl g?&n&?fa% ﬁ?sg(b ¥§re$gr>%d ug‘flg ge@"ﬂ?yc erol,

pr opyl enatgivhich humannthueldls lmwt Y@nhydoestemgdl sucb Ithat ahuinad’mltlbodge):spoam

sui tabl e t reof . oper i for

exanpl e, %Még%ﬁerﬁe& U@ G iyl t??lnggs%c lcggreldgscm%é foﬁexﬂnﬁ%e’%g?:%f%%nce of

t he requNnedQﬂ&ﬂ%aﬁdaS 6987%7ito Wilsen etade of di sper 5| on and by the use of
surfactants. In nmany cases, one can include isotonic agents, for exanple,
sugars, polyal cohols such as mannitol, sorbitol, or sodiumchloride in the
conpasi t Gereratfenoif burg@tm@fbcadnsioinpibodi¢s aghinsthi-18nj ect abl e conposi tions can be

brought about_by. i.ncl udi ng.in t ositio h del ays

absor pti on foﬁ?“"é‘('ﬂﬁ"ﬁf"é’g ﬂ% Z‘P}jﬁéQ‘éﬂ"i‘hgatﬁﬁéoagaéﬂalggi[}h‘.eipﬁa%‘?‘fqpés i nj ectabl e

sol uti ogepmms)be usédeRakicethtipyn. IHimg)r})ﬁmlﬁﬁﬁbﬂ@:ldrﬂaﬁarﬁﬂibdiyﬁo¢W§%ﬂﬂeﬁa&d’f he]c

required a in.an priate salvent wt ne or conbi nation o

i ngr edi eht'%® éﬁams (ﬁﬁgwé’m%n‘%‘ﬂfﬁ Yhigh eXpgqsh BRI Wg%‘{ye%ef‘?ﬁ Pitison

m crofil mbaszelsmn e Biogéroyis nﬁﬁwkap@nsghaa&uageae pPdreedofdzipouslp @RRpedat i ng t he
ound . into a st hicle t gntains a basi c di spersion

?rgé: gﬁi aftresHbed wchengtialot ﬂé}r Ewém %Hf@%fﬂfl@meteﬁ%en%ﬁmwﬁeahe@w above. hi

t he casecifn %&1@ Edd 1 HORIOBRIoSsIy Alsrdph 49 deRAbAL ih BRadple 318 PLITPubidafisd abl e
sol utions net hods of preparation are vacuum drying and freeze-drying

(1yophi | %91183 87 hhis mppeq graip G3Eicg @humpn kapga hightichain e BROSus any

addi ti onaéscﬁt%alus E&hWilpet Al B9b NahReBR1d2hsdlb S %! 845383 bed ihk erdo7IHushed sol ution
t hereof . The anount of active mg,r edi ent ich can be conmbined with a

carrier heaverhain ranseqpe stdrseribeddn Hol: Ealgaidinses Hn A 07582 gndidpti’Tng upon
the subj ect bEj DdedlcSail mﬁoﬁobﬁnmmo%k ?JIL”Pﬁ&ﬂQJm@QﬁbH'}NM?J ion. The

anmount of active I ngre i ent which can be conbined with a carrier materi al
t o pr oduBicearesmmyinized yith ganigiyrapfimurifiedyspembinany ;3 derived SamdtEKof t he
EBNA/PADRE conjugate (42ug/mouse) and Quil A (15ug/mouse, Accurate Chemical).
General immunization schemes for HuMab mice are described in Lonberg, N. et al., 1994
Nature 368(6474): 856-859; Fishwild, D. et al., 1996 Nature Biotechnology 14:845-851 and

30  PCT Publication WO 98/24884. Transgenic mice are immunized either intravenously (IV), or

subcutaneously (SC) between day 1-71. Mice are boosted intravenously with antigen (without
adjuvant) 2 days before sacrifice and removal of the spleen. RNA was isolated from spleens
using the Nucleospin RNA II isolation kit (BD Biosciences/Clontech). The RNA was used

to generate a phage display library of randomly assorted H and L chain variable domains in a
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conposition which produces a therapeutic effect. Generally, out of one
hundred percent, this amount will range from about 0.01 per cent to about
ni net y- niwe 2peErgatif of active ingredient, from about 0.RCPHEP200@M00980 about
70 per cent, or fromabout 1 percent to about 30 percent of active
ingredient in conbination with a pharmaceutically acceptable carrier.

5Dosage regi nens. are adjusted to provide the optijum desired response
(o. 0., aFeRehasnaipRe vradyss Aessibet U Baiens 5432, Thembesscfismiowtibperk avos

adm ni st giebted 8 IOt Aduntd ofi sSREL AR bidiyRRIEANL 1Y ifla8bRHoNyRise t | NB or the
dose may be proportionally reduced or increased as indicated by the

exi genci €3viBpriumBinding pEyieiol asdessribgd in Bapateat. The BBy pupds ofdelattioageous to
fornul at empRYEMSL-25 aCAMASHA tHRMsst tdind 8PRUR M WUhpIbRRL13 £388 M The .
adm ni stration and 10 uniform @q}: of dqsage; Dosage unit form as used herein
refer8 t&ngisigpaltamnpise gitio dewstraingthby eounting it ’sgecoyered &y the pissengesf abigen he

subj ect s 418 rPat-eay L i ] . .ty of
active cgnpdgg% tpca?ceg ;{eglgﬁ?l Oe%g%%ngggggn? hgema’%sﬂfggﬁisﬁ{ebr%—g’gﬁ%}%ﬂg% 1iect in
associ at geatepihah 9¢%of thephpgesdlepted merocptessing antihodiesathat bohad lgpled3.f Tiat i on f or
t he dosa L / Envent i el t by and. di rectl
dependen? E%;é %éshgggﬁﬁgg}ﬁggsb%gr?%{gf lgrg%]&slf‘?)ga srﬁ %s?mgk%tn?rﬁgrqg% )l(p\%sglgg r?fasé)uur? and the
parti cul &ab ¢shiesaibedin GS Ehtemtct,7Md3Re achi eved, and the limtations inherent
in tqﬁ art of compoundi ng such an active conpound for the treatnent of
sensitivity in individuals. For adm nistration of the antibody, the dosage
ranges f Generatiwmuf tl@ndiéfidmds@rddiGingmidngclomdbantitodies usual |y 0. 01 to 5 ng/ kg, of

t he host body i ght. .For_exanpl e dosages can 20 be 0.3 pg/ kg body. weight,
1 o/ kg body” QBRTHES o5 R gER LB BB PG ALy Rer SULYARETIGRE YOPETET ! kg
body wei gkimpl, aWbinbinatidn6f récdi®enadf DNALECHIBYuKOand ABn ExARRE @ Yméth@BIRNT
regine entails adm ni stration once per week, once every two weeks, once

every t hiV&l kK@ thaait (- gan MpRisemy G (IRESS1engs 229 1208 nt h, once every 3 nonths

or onge ever Yrdritk@fplkQo SxpreRiitSantibOE&Y6r AnBi8bdVEREnicas tRfedBNAL L- 13 anti body
of the invention may Include 1 ng/kg body 25 weight or 3 ng/kg body wei ght

by i nt r at#seeing patiakqrielieagddight CAYYsthais. cam be qptpined hyestapdardderigeulasi ng

gi ven ushRtho9R&hikudste of, PCRAWPRECARS 0PBDRANGSN ERing® Hbri@difd thaf OUr Weeks
for six dosages, then every three nonths; every three weeks; 3 ng/kg body
wei ght ofrnseses| theapsiodyofinteygstk andotbe P NAS| cgh be ingertey inth expresginalvsctons sudo e

nmet hods, i i i £ ar L ndi 0

speci fi c}h:d}l\ﬁeig ggnregg %&ﬁﬁ%ﬁﬁ?@%ﬂ?% stplgﬂieogals y,yg?s?ldtm iﬁgﬁﬂ%oé?%dﬁ?%&é&éﬁos age of
each2@nt thirowpptext tierterat operdtively limked) ishntanded ¢o meangthat an pulfitedy gene inhgdtesbdy i s
usual I'y 1 0l Fﬁg ' I ,agl e
dosages @g(;r? géecﬁ}r? %‘?‘C{gﬁw (lla]?){l%g yﬁ%ﬁé}%} @qngé€%¥\§eln?ﬁ3§gl\{ﬁn§ﬁtv st&gr yearly.
| nt er val seroatheinintendbdfunctiaagpiregulagisg thedraoscriptiorbandrmeagatianryg thel anobbdyevel s of
anti body_t e rget [ N ient. In sone nethods. . dosage is
adj ust edg?ng' +l%c xﬁ’%\s/%gnave%P)égﬁg&g%ﬁgf%g%&ggéne L ?%hr? SOt tgg’ cc)u'flpﬁl-b%ooo pg/ m
and i n switk theekpesksordivetudell 25ed3 TBe grgibodly light chain gdnk@nd ik iandhody heavyi body can
be agm ni.stered as,_a sustained rel ease formul ati.on, in which case | ess

Fr eqtint CHIRE sirsinEHen B B PolROEu, S0F bl B! taih s =S s Eplsha ng on
St he hal the sath€expkestibe veondri Diechntibodyt deaesnaé ingdrted ito tigeRpresion weowbby ant i bodi es
2o BeSEEERR L meSio oD RS Rent TS S A ey ™

admi Ri St fradrhéhh albvecioaloy ﬁﬁ?p@iﬂdigﬁ@orﬁmn&\hﬁfrﬁﬁbn §if&§a1%lrpﬁc'séxff}3lrlhe }ightmg@phyl actic
or therapeutic. In pro actic appl.ications, g relatively | ow dosage is
adni ni st BRAGYICHAN Fagja i%%}f q(%ﬂxfﬁea@g#sdm&‘f%ﬁr@nsmelﬁe witgeaetllod of tine.
Sone3pat jefjth antifday P_&Aee YLardyunkiBEd/ iRy et 3hd¥RMg thedd intdWpFe8§ibn ®ctdrdiei 1 | i ves.
In therapeutic applications, a relatively high dosage at relatively short

i nt er val dredy sAiNg ArAYY chyjn Persntand lishbiiaiy cordan reaimms ohbe dpded 4908 educed
or term {ah atht Bk Wkhherdt Reopaativ QP iinRd¥AYeheREH dofentRd) vAMIPIE L6t IRA R at i on

of synptons of diseaSe. Thereafter, the patient can be adm nistered a
pr ophyl a¥t bagmealyp gperatively linked to the CL segment within the vector. Additionally or

alternatively, the recombinant expression vector can encode a signal peptide that facilitates
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Actual dosage levels of the active ingredients in the pharnmaceuti cal
conpositions of 15 the present invention may be varied so as to obtain an
anount ofWOReV784347Ve i ngredi ent which is effective to aH/IER2B0G1B098esi red
t herapeutic response for a particular patient, conposition, and node of
adm ni stration, wthout being toxic to the patient. The sel ected dosage

| evel wil| u a variety .of macoki neti.c fact o ncI ud| ng the
activity %cfg‘to é’?gﬁragf?lﬁﬂ' ﬁ?alﬁgﬂﬁ%as}loﬁ C(%Haf}gf“?wyﬁb‘ggé?ﬂe °a?| HepSH@np | oy ed,
or t hef eﬂfjeafectoﬁaich thof tha@igﬁﬂ pbbﬁfeﬁ@?mkeﬂ hﬁﬁirﬂ&lﬁoﬁhe?ﬁmﬁ& teﬁdﬂmﬁlbﬁtlhé ation, t hg
time of a istration, the rate.o cretion t he rtlcu ar comnpoun
bei ng errﬁ?‘ﬂr)%}’gﬁc A EGu léﬁsl‘%‘ﬁ{}lff’"fl%‘@nﬁ?é%t‘%\‘ﬁ"g%a?’t"l‘fé?g'g’? peptid ¢ 8ohpounds
and/ or mﬁét@follégbﬁs ﬁ@ﬁdpéﬁﬂd@@@bh@%ﬁbl%pﬂdetﬂ‘bﬂi HorPRirininGploBalin 8RRy t i ons

enpl o t he age, . sex condition, general health and prior nedical

hi sto¥y of thi ’c‘ﬁ°8r"ﬂﬁ’5é’i“f?g YFléaawaes HhedeqombinaptexpessEonaciorsefdih in t he
nedi cal  @vestionZafly rdddRdP Sddubricd it RhfrQGhd éksregs(?&ﬁmhe &hivady @in! gehds- 13

anti body of the invention can results in a decrease in severity of disease
synpt ons it &best ¢k EhgErm rregylalgDiessayenedids tepdad to inchide gromoss calamrperdm f r ee
Peri ods, aff otferRkpréeitd QRual waeaé'e lyfen AR dnbisyingUSndg d1e di sease
afflicti Sn 0A Err%om tion Sf th ( geg(g% e}“ﬂventlégn %:/an Ié adm ni stered by
one or MYARSCHPHANCS tl@nslamnaﬁthemn%hqdaphmg@sit ﬁgCMEUIGPWﬂ@an age vari ety of

net hqgs %&Q}%‘ed ﬂ)rtebagnéﬁé nG'Aédd\Qf (Isdempﬂx psgiroﬁ é&%@g@ﬁ\g%tgﬁdgl G pol@g{yt' san,

t he route and/ or mn| traton w L Lovar
desired rl&%lﬂcaéemlRBmae:Samegd,rﬁ?m|13Q0r)dt wdlrberapprealntedlbmdloessl@lﬂedtméxmament| on

ol ude 4t 6@YERRHSd DbLAINP R ncil bd AUSHIn of ALUABRI LhQIER!

subcut aneous nal or arent r ou on for
exanpl e ngendlpmmdxdmm ag thé dmlmf th'Ehms@hH &ste trdhpfarmmt the ddvebaliexpiessianat i on”
ratl on.ot and t opi cal

d h
as used hereln ({re aFt]E:m g%:laﬁory $8qUendes r mammalian EOSt ce]pex?ﬁe(gs;{n?{ afIlil‘ld(? ation,

adni ni st Pt 6n, ect i on,
i nt r ayeneits, eldm'ehrsamnﬂxredt aigh levratsroaproteﬁf t)@l‘qssmmmrxﬁdilﬁﬂ&h ,celllsﬂtnrcaaapsul ar,

intraorbital , intracardi ac, intrader intr .t aneal r I cheal,
SUbeat anBstert Sl Gt aF et Ry Riskatpvins SRR viss DS YAdr e,

i ntraspi addnpviagi(elgy te aamﬂvimmtmags:t letyplondiir¢ AHMOR))dd polyfokifai Aiternatively,

Al ter natlvelé%I %ﬂtant bod Lt{;e |dnve£|t| Ean .be adm nlz, red by a
nonpar ent &P ¥ ?Brysﬂﬂ?ﬁ Ii% e a%ﬁ’?& WGP PEMAISTOp £°bﬂ’bute of

adtTl ni st p;lainom Sﬁl@furmﬁlall’ﬂghﬁtorl;y elemanasagoyed (ﬁ‘l’sgduhlyces fragi dafidrbnt, sm(ijre&st alhl Y,

subl i pgua opi ca The active.conpoun ca repared wt

carr Fer ss‘{chéf g\ﬁnsh ‘It%‘ycsP' st @%ﬁﬁ‘fﬂ?&s m tp%g?ﬁ&?aé YPLIBOlI ch as a

control | ggh meioags@mhﬁr Rpéaabf mﬂnanlmlue{ikaﬂlawmk 8ipk $ (TiKeBe) Ydef 1N og3at ches,
and mcr oenciﬁsul ated delivery systens. Bi odegradabl e, bioconpatible

pol yrrersN{f%trp eBleb &f0641eh as” et hyl ene vi nyl acetate, polyanhydri des,

pol ygl ycol i ¢ RGiditios & th@ﬂﬁmod)p&]a)ﬁo%%k%ﬁ t@uRtorpfduiiRby tRGEdombiahd. Many
met hods for the preparation of such fornulations are gatent ed or generally

known t oCXPRESSian ¥gqters afthe ipventionpay carcy additiongl sequsnessqiusiaas segugngesebit r ol | ed
Rel egse te%licyt%ﬂofﬁaesk%m ndstRellFRR, BERRSs oﬁdpuca{v&r)qsa sdRekdoRy . I nc., New

York, 197 her apeuti ¢ conpositions can be administered with msdl cal
devi ces MATEHEINES. tT he siectableaprkenesnpiaeilitates selprsion ablrst eedlnnto whichéicapeut i ¢

COMPOS L § Qs bR YR (9B, ERIBEPRATN 811805 14 B2 9b 01 £ 98

hypodermic 1 njection device, suc devices 'shown 1 n 20U.'S.” Pat ent
Nos. 5, 3B0A1E3t aly, BEIxmeple, tmigily ti3slectablo gurken gene gofars r&BGNCOTIMESE24 O

such as G418, hygromycin or methotrexate, on a host cell into which the vector has been
30 introduced. Selectable marker genes include the dihydrofolate reductase (DHFR) gene (for
use in dhfr- host cells with methotrexate selection/amplification) and the neo gene (for G418
selection).
For expression of the light and heavy chains, the expression vector(s) encoding the

heavy and light chains is transfected into a host cell by standard techniques. The various
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4,596, 556. Exanpl es of well known inplants and nodul es useful in the
present invention include: U S. Patent No. 4,487,603, which shows an

i npl ant abve 2ei7®r®77 nf usi on punp for di spensi ng nedi cat iRET/ER2066/0d0198r ol | ed
rate; U. S. Patent No. 4,486, 194, which shows a therapeutic device for
adm ni stering nedi cants through the skin; U S. Patent No. 4,447,233, 25
whi ch shows a nedi cation infusi on?lpu for deliveri ng medi cation at a

preci se iATHAfhe tpa drangfectionpare iferidggto epcomppsya wide Vagiety oERERMAUSS var i abl e

f1 ow i nplcamiivalyustdfod SieGitrcllR R dfogeRus NN inﬂi@M%ka'Mﬂ: o @hika¥ti hodd: S.
Patent No._ 4,439,196, which shows an osnptic dr ivery system having

mul t i - cha&fibere-cAiFTaparation: iciymmpbesphate PHFBIAIORDEAE Egoexrapgginstgtiondnd hows an
osnotic QBéJlgcedﬁhd ms&a«wauﬁ&e;meweﬁﬁeseaieeaﬂﬁ&dﬁe& 8 IhB GRERRIAh Bflndier ei n by
reference. Many 30 other” such inplants, delivery systens, and nodul es are
known 3t o ProkaBKtie RT fukaolighasheellar Expression of #ntibediessin sulkamprdigicesains, t he human
nmonocl onglRBkht ReGhaRandf fis,li 51-2&& proper
distri bu?{agn In Vvivo. (;)rs‘tée%xsanﬁ,&%éeﬁge&ﬁg}gp&béug ar ?lgea?&) BB gd;(cl udes
many hi gtamrnalian eglis #re ocoliisbiihersprolray dtisselisdo aysamblehad sdsestappiopérly conpounds
of the i N ﬁ,a& d, fo
exanpl e, f}éﬁﬁ&f éanosorrulgéh%gltcgfgfr #‘gg&g?}oﬁgat ¥ e&P 1&%’&'1 ng aHﬁbJ gﬁeng%Lse e.
U.S. Pat émrsreerEZQ queffﬁtlseﬂnrﬁn@uctmn@f EigBQQldS@iacthhentihopmﬁinmévl rmy
conprqisse A e I | ectively transported into
spemlfol Caﬂ&;ﬁfog bérrq%’rldggg hﬁﬁgm%aﬁg Etg ‘geted drug delivery (see, e.g.,

V. V. Ranade, M)a&ﬁnalxan fbst nﬂlslﬂblmxpnmigthéfécﬁﬂﬁ)ant tibopieaofthe mvegeionng noi et | es

mannos: ot P sirg i O BETH Ao Bana iy Erchiel et OugdS. 005

ant i bodi esd CRasin, 198 00Rr0® INa€lt Acdd, Scil995 7FERS-4220 used3kith d BH; FRMeldoables et al .

1995 Antim.crob. ent. er. 0 S recept or
(Br 1 seoe TR o & S6stiited 1§ R P Ehinn 25083 buarf. 1opE ST il ) & ] ©°Po0s
J. gl 16l . b@ﬂmﬁyelgngC&gQO())S caBlaln&SBDcdﬂs Wﬁtﬂ’lgftﬁﬁbmdm gxprdsé‘;uh dmﬂ d19942 5
FEBSLet t 1 10J.J. Ki F 4 | onet hods 4: 273.
Uses and SAECHSFLtbady ernesars ate “8‘?4 nto ma“"‘?ﬂ@“ E?ﬁ‘ Fégoﬁhé ’d’s are

i MUNOCORFddgeddasy oanﬁu{glts@mﬁt &ellie foralpetiod @IimeQuffichat @raﬂﬁﬁff&r dxpressiéd 6 have in
vitro an%gln Vi va os ic and. therapeutic utilities. For exanple, these

15nol eculthéantibodype ‘r‘fF QL sgegetiog o E\qagnfroﬁymwarcalmenﬁdlwnwhf% or in

Vi Vo, Or theMhost o‘éﬂ@ir@@iowneAﬂtlbodle@ cMi BeGecdverell fiBalthe Ql@SHEdIGHH usth@gnose a
vari ety of disorders. The term "subject” as used herein in intended to

i ncl dle AERdAd BREPIHRIKIAGEHARMEMAdSal s. Non- human ani mal s i ncl udes al |
vertebrates, e.g., manmal s and non-manmmal s, such as non- human pri nmates,
sheep, dogs, cats, cows, horses, chickens, anphibians, and reptiles. The
net hods ARBUBQconjugalessr |y suitable 20 for treating human patients having a
di sorder assog) Aber dpdch tRNFESANhvenkiod RaeR b i-AN13 WhiBhaya6t & Regh&s to
I L-13 are admi nistered together with another agent, the two can be
adni ni st &eeeticanjagaterkp adhempeutiy meiptn Such AHBANtgXIn, a drug (erg.@Re enbodi ment, t he
ant i bodi GambAREpgr W%Qﬁl&gﬁh%cﬁ@&;@a%@%'r@ﬂeﬁed@h@féﬂl £s) of the
i nvention can be use detect |evel I'L , or levels of cells that
cont ai n [immBocaiugaies’s Iemmb@nﬂxghﬁee\hetdncln@ronekampte@ytomxu@@m wlredtp a sanpl e
(such as a@'hghﬁiné{tb& g?" ﬁac o%‘zn(?r% ofbxt Eﬁt%chlﬁi%@lﬁ Wheliihe SR erdnhal bd-- 13

er M |

anti body under conditio Iow or t Ion of a conplex between
the anti fﬁmyuﬁsmelliﬁmplﬁmylcmdmr@xeﬁocﬂ@}aﬁredi pramigidin I, Iqémhmbmdw and IL-13
are deteg ! d t - | e,
ot andar d-nasePoRRARHEESAE Cfos R ThGhsARE vhPBe T o AU IR O |,
cyt oARt i dawmesibics, dibgdrokeairagie diope, matbxargiong nithearoyminp estirtomynis Iyl -t he
inventio r ne A t f .t her provides
met hods ? eh[y dﬁ’eetsms ICO%Q %g&%%{ ceos{iash%r%(:ﬁ? Feﬁg%gie ﬁ&%amg rPaAn%%L a% antigen) in
a sanpl epuromycmasdjanahxgs bﬁmnmhmmher@lf 'H}hmﬂza;tlcegemalsx mgudaofdrampig t he

sanpl e, tha antl of .the invention, or an

ant gen BRAHGRRL [ o ThsFaer- Ml RloEht &P bedhiny GUBERTS 210 15, tnder
condi t i ofigorbiratil dahﬂbmnd),cnblaftmg agenhts@eg.Ofmechl @ethphiak, tbieépmmrixhbucﬂ]l;lti body or
portion thereof and I1L-13. The formation of a conplex is then detected,

wherein a difference in conplex forma3t6i on between

g.,




the sanple conpared to the control sanple is indicative of the presence of
IL-13 in the sanple. 5Also within the scope of the invention are kits
consi sti NYOBIO7IWE7Conposi tions (e.g., antibodi es, humarPGINER2BEII16098

i nrnunoconj ugat es and bi specific nol ecul es) of the invention and
instructions for use. The kit can further cont ai n a | east one additional

reagent, or .o e or nore addi naI ant |es the invention (e.g., an
ant i body"i"FéRh > QURYSHAF @%ﬁt’%ﬁ”@ %‘fsf‘{}? ‘5“9?8‘?"3‘6" Hsu¥ant ope on t he
target al’dﬁﬂr&ﬁ&nﬂin&bll Bt€dptdzb@Bin] MRohy i T, aiatcisbﬂauarodxh’dnhﬁ pidndRi(apDDyP) ncl ude
a label indjcating the intended use of the contents of .the Kit. The term

| abel i nEisRRER agthiacyglines (ceg.» d3pngralicip Gopmerly dapmomyciay) and dex@rubiei®)y with t he
kit, or wha&budaf(@%re%ucﬁsow@?{myacﬁdaﬁly&h} bleomycin, mill}8my &Y,k on havi ng
u

been fuI I y descri her illustrated by the fol | 'ow ng exanpl es
and cPai 1?8t rwcer{AM@qamﬁaett-matPW@eaﬁ&e &r WNGTItInG g inblastipg). f ur t her
limting. Tho%e;éémpws%ﬁtﬂeﬁpém cFHotox st Ea%%%@hﬁ & to%aﬁt?d bPm@scertain
using no nore than routine experinentation, nNUMero s equi va {s to the
speci fi ¢ ipicpdedneleds dvesarmyeied camhearmcmsmweqms\aad eyristating,@andyderfrativashe scope
of the pg t | ences,

i ncl udi ngﬁ%gupe%&\éa? %nogg cgln epuﬁ i sh%°§9 lﬁg%teelg% %Igtl g alrmﬁfagllret ed

t hr oughoMylotargTrap\¥y¢tbatyierst). ar e her eby |ncorporat ed by reference. 20
Examles Exa cific i.badies from
s ed sl Gpioks RS B ReRjg BB o s i RAGL LG AR CHINER ]
phage di spdlkaylelm the anyEaniearodbnﬂteytyasstbatﬂBtb bfteﬁﬁsedmlcdn]ugam :n:yumsmmtd e

domai ns |n i S as_de cr| n U ent ., 6,794, 132.
The. phagah afsrLpeRAdButse Rodindtfi6 AaR%nsS PRCLRE sifrs FrIBF B Ton” st ng
bi oti nyl @blﬁnﬂehnmthmmg lmhera Asbhket camrbemhe@e tlmqls; for &ampie, bisoeptibl tpr ot ocol as
described,in t The first four nds of .sel ecti on enpl oyed
hril-13 &% ‘ff’éﬁ%‘%n‘%ﬁ Pithin ‘gsiys?SS’E?ﬂlcF"B‘Pa@B‘f"gc?{ ?“Bﬁpg%lt%ﬁc}éﬂ’aﬁ?‘?{ 13 at 10-9
M Thé f ipreadass| giohbs frotenses prfaraiinlly elidasediinahdpyissae suthias gatBépsib ©.&,

recover ed n th ﬁ@aence of antigen divided by pfies recovered in the
absence 8 ge s 37 for this library, indicating that greater than
90% of the phagemmelr &ﬁél&doﬁ\lﬁf@p&)(ﬁf:ﬁs&kiﬂg lﬁméri; bt etBodsitait coafigihghr | L- 13.
The phage displa br ar, hen_subcl on into a plasmd vector for the
Expr ooer SiagRite et © RS sre bt SRbC: 1 Do DB TR 1R Shft-

subcl oned15; i, brpareyaqumcﬁe& IRnamo). ﬁnmexcduwissmzslﬁnqmyhe @& a3 pl asm d
encoding a npnoc The subcl gne library was plated out

O Gl Pab s aBEa2: Ao MO RA Nar Rey, aees P So i daEasth 1 Hgou ot o

96-vel | ghra@ingm; RA, tzeoz gu@roplgh}weﬁgmrhgs;mf)nbﬁ eeﬁtu} PUD Q8d BpfissgerSed 1O
archive frozen cell banks for the clones in 96-well pI ates and also to seed

replica §6-%8P1 Ady-BregDeliy- BsvawdiZd7i28fuced to express nmonocl onal anti bodi es.

The next 5dayanttdaReoffie pRbdnt BvaiiRn altb tall RconfibReSidh 8dibadive Ropt &F gent
extraction and purification to recover mcrogramquantities of antibodi es.

The puri BFIEERtGEqteAeiTadipphirmacquiiealy, algo federred ip dscradiniypenoconegiesst eri | e

filtegsedgk I d rhiL-13
Cony S5 oES B s 10 RAoRS SBY By oA Aol 19 Bl

posi t i ve8r theyapripiFaily "@E%Wy@“tta@r@ehmﬁgi 'phledleenslpémm YV afriom oand he ant i bodi es
were us eﬂltéti(a .tl\%tm)d]ﬁ)r preparing radioimmunconjugates are established in the art. Examples

of radioimmunoconjugates are commercially available, including Zevalin™ (DEC
Pharmaceuticals) and Bexxar'™ (Corixa Pharmaceuticals), and similar methods can be used
30  to prepare radioimmunoconjugates using the antibodies of the invention.
The antibody conjugates of the invention can be used to modify a given biological
response, and the drug moiety is not to be construed as limited to classical chemical
therapeutic agents. For example, the drug moiety may be a protein or polypeptide possessing

a desired biological activity. Such proteins may include, for example, an enzymatically active
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10anti body concentrations in different wells. The 96-wel| plates containing
the anti bodi es and the assay data were assessed for biological activity.

The cl on@80@007i04348T est in the 96-well frozen cell bankPGHER20Q6EHNI8equenced
to identify the ones expressing unique antibodi es. Subsequently, the frozen
cell banks of these unique clones were used to seed small scal e shake fl ask
cul tures and grown _over ni e, scale flasks were seeded ing. the
over ni ghtoxi%@gP‘EtUFgég‘E?th °FFé’rq’ Sf’%b%c?@ﬂn’trﬁ’ PISEIOMORS P¥8igKiBgOr #ﬁﬁhﬁ%@xt day,

the f1 askoxanilatpistein s 8 nifbsihasrosiakacior blomﬁe:@hz@dr aia;bg&urﬂeiﬂoasé toyield
mlligr amo(jiéfantl ties of antibodies, The wer e Er Qcessed for

endot oxi MR IEh a5 fPrsxppRe 1 wRPhokines inter %‘é‘?‘ms‘t eHi Fé ‘PW‘F‘F‘%& 6iL-2The
functi onghterdsukinvd {"¥L-8%) grkm&y&rmcb?dh@scovm stigamRs faabedcicERHSA using

bi otinyl ated rhiL-13 coated on av | ates. The anti body concentratl ons

were det @F%’Ph’éﬁeQ@OWtWB%&J(r%%Er)eM“&O“Q‘B@CW% The purified Fabs

were assessedti@higuls %t &Jnﬁ;g?ﬂxﬂ'g@ueﬁﬂ@ﬁgetﬁﬁfrﬂo\{ét%%dnﬂb@dxé‘s%'ré wOPSRAmAssay.
Exanpl e 2: Qjant|tat|ve analysis of binding affinities: determ nation of

ant i - humége Bg- AgoRghalg 2 mn@r&@@kAQEts@res Heelmynupstasgetipg O Pavasdn Geeestr ement s
quanti fyi h.e il i e 13 are
perforne #’ {’a&%ﬁ)ﬁ |I‘1 Qﬁ‘bgiilg%g%%g%&wlﬁl bﬁely%lgrété Qé F %?n i ng of
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anti-IL-13 antibody, or a fragment thereof, of the invention. An antibody of the invention, or

antigen-binding portions thereof, can be derivatized or linked to another functional molecule,
e.g., another peptide or protein (e.g., another antibody or ligand for a receptor) to generate a
bispecific molecule that binds to at least two different binding sites or target molecules. The
25 antibody of the invention may in fact be derivatized or linked to more than one other
functional molecule to generate multi-specific molecules that bind to more than two different
binding sites and/or target molecules; such multi-specific molecules are also intended to be
encompassed by the term "bispecific molecule” as used herein. To create a bispecific
molecule of the invention, an antibody of the invention can be functionally linked (e.g., by
30  chemical coupling, genetic fusion, noncovalent association or otherwise) to one or more other
binding molecules, such as another antibody, antibody fragment, peptide or binding mimetic,
such that a bispecific molecule results.
Accordingly, the present invention includes bispecific molecules comprising at least

one first binding specificity for IL-13 and a second binding specificity for a second target
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enhancement factor portion can bind a cytotoxic T-cell (e.g. by CD2, CD3, CD8, CD28,

CD4, CD44, ICAM-1 or other immune cell that results in an increased immune response

against the target cell).

In one embodiment, the bispecific molecules of the invention comprise as a binding
25  specificity at least one antibody, or an antibody fragment thereof, including, e.g., an Fab,

Fab', F(ab'),, Fv, or a single chain Fv. The antibody may also be a light chain or heavy chain

dimer, or any minimal fragment thereof such as a Fv or a single chain construct as described

in Ladner et al. U.S. Patent No. 4,946,778, the contents of which is expressly incorporated by

reference.

30 In one embodiment, the binding specificity for an Fcy receptor is provided by a

monoclonal antibody, the binding of which is not blocked by human immunoglobulin G

(I1gG). As used herein, the term "IgG receptor” refers to any of the eight y-chain genes located

on chromosome 1. These genes encode a total of twelve transmembrane or soluble receptor

isoforms which are grouped into three Fy receptor classes: FcyRl (CD64), FcyRII(CD32), and
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The production and characterization of certain anti-Fcy monoclonal antibodies are

5  described by Fanger et at. in PCT Publication WO 88/00052 and in U.S. Patent No.
4,954,617, the teachings of which are fully incorporated by reference herein. These
antibodies bind to an epitope of FcyRI, FcyRII or FcyRIII at a site which is distinct from the
Fcy binding site of the receptor and, thus, their binding is not blocked substantially by
physiological levels of IgG. Specific anti-FcyRI antibodies useful in this invention are mAb

10 22, mAb 32, mAb 44, mAb 62 and mAb 197. The hybridoma producing mAb 32 is available
from the American Type Culture Collection, ATCC Accession No. HB9469. In other
embodiments, the anti-Fcy receptor antibody is a humanized form of monoclonal antibody 22
(H22). The production and characterization of the H22 antibody is described in Graziano,
R.F. et al., 1995 J. Immunol 155 (10): 4996-5002 and PCT Publication WO 94/10332. The

15 1122 antibody producing cell line was deposited at the American Type Culture Collection
under the designation HA022CL1 and has the accession no. CRL 11177.

In still other embodiments, the binding specificity for an Fc receptor is provided by an
antibody that binds to a human IgA receptor, e.g., an Fc-alpha receptor (FcaRI (CD89), the
binding of which does not have to be blocked by human imrnunoglobulin A (IgA). The term

20  "IgA receptor"” is intended to include the gene product of one a gene (FcaRI) located on
chromosome 19. This gene is known to encode several alternatively spliced transmembrane
isoforms of 55 to 110 kDa. FcaRI (CD89) is constitutively expressed on
monocytes/macrophages, eosinophilic and neutrophilic granulocytes, but not on non-effector
cell populations. FcaRI has medium affinity ( 5 x 10’ M) for both IgAl and IgA2, which is

25  increased upon exposure to cytokines such as G-CSF or GM-CSF (Morton, H.C. et al., 1996
Critical Reviews in Immunology 116:423-440). Four FcaRI-specific monoclonal antibodies,
identified as A3, A59, A62 and A77, which bind FcaRI outside the IgA ligand binding
domain, have been described (Monteiro, R.C. et al., 1992 J. Immunol. 148:1764).

FcaRI and FcyRI are trigger receptors for use in the bispecific molecules of the

30 invention because they are expressed primarily on immune effector cells, e.g., monocytes,
PMNs, macrophages and dendritic cells; expressed at high levels (e.g., 5,000-100,000 per
cell); mediators of cytotoxic activities (e.g., ADCC, phagocytosis); mediate enhanced antigen

presentation of antigens, including self-antigens, targeted to them.
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Other antibodies which can be employed in the bispecific molecules of the invention
are murine, chimeric and humanized monoclonal antibodies.

The bispecific molecules of the present invention can be prepared by conjugating the
constituent binding specificities, €.g., the anti-FcR and anti-IL-13 binding specificities, using

5  methods known in the art. For example, each binding specificity of the bispecific molecule
can be generated separately and then conjugated to one another. When the binding
specificities are proteins or peptides, a variety of coupling or cross-linking agents can be used
for covalent conjugation. Examples of cross-linking agents include protein A, carbodiimide,
N-succinimidyl-S-acetyl-thioacetate (SATA), 5,5'-dithiobis(2-nitrobenzoic acid) (DTNB), o-

10 phenylenedimaleimide (0PDM), N-succinimidyl-3-(2-pyridyldithio)propionate (SPDP), and
sulfosuccinimidyl 4-(N-maleimidomethyl) cyclohaxane-I-carboxylate (sulfo-SMCC) (see
¢.g., Karpovsky et al., 1984 J. Exp. Med. 160:1686; Liu, MA et al., 1985 Proc. Natl. Acad.
Sci. USA 82:8648). Other methods include those described in Paulus, 1985 Behring Ins. Mitt.
No. 78,118-132; Brennan et al., 1985 Science 229:81-83), and Glennie et al., 1987 J.

15 Immunol. 139: 2367-2375). Conjugating agents are SATA and sulfo-SMCC, both available
from Pierce Chemical Co. (Rockford, IL).

When the binding specificities are antibodies, they can be conjugated by sulfhydryl
bonding of the C-terminus hinge regions of the two heavy chains. In a particularly
embodiment, the hinge region is modified to contain an odd number of sulfhydryl residues,

20  for example one, prior to conjugation.

Alternatively, both binding specificities can be encoded in the same vector and
expressed and assembled in the same host cell. This method is particularly useful where the
bispecific molecule is a mAb x mAb, mAb x Fab, Fab x F(ab'); or ligand x Fab
fusion protein. A bispecific molecule of the invention can be a single chain molecule

25  comprising one single chain antibody and a binding determinant, or a single chain bispecific
molecule comprising two binding determinants. Bispecific molecules may comprise at least
two single chain molecules. Methods for preparing bispecific molecules are described for
example in U.S. Patent Number 5,260,203; U.S. Patent Number 5,455,030; U.S. Patent
Number 4,881,175; U.S. Patent Number 5,132,405; U.S. Patent Number 5,091,513; U.S.

30  Patent Number 5,476,786; U.S. Patent Number 5,013,653; U.S. Patent Number 5,258,498;
and U.S. Patent Number 5,482,858.

Binding of the bispecific molecules to their specific targets can be confirmed by, for
example, enzyme-linked immunosorbent assay (ELISA), radioimmunoassay (REA), FACS

analysis, bioassay (e.g., growth inhibition), or Western Blot assay. Each of these assays
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generally detects the presence of protein-antibody complexes of particular interest by
employing a labeled reagent (e.g., an antibody) specific for the complex of interest. For
example, the FcR-antibody complexes can be detected using e.g., an enzyme-linked antibody
or antibody fragment which recognizes and specifically binds to the antibody-FcR
complexes. Alternatively, the complexes can be detected using any of a variety of other
immunoassays. For example, the antibody can be radioactively 4 labeled and used in a
radioimmunoassay (RIA) (see, for example, Weintraub; B., Principles of
Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques, The
Endocrine Society, March, 1986, which is incorporated by reference herein). The radioactive
isotope can be detected by such means as the use of a y counter or a scintillation counter or

by autoradiography.

Pharmaceutical compositions

In another aspect, the present invention provides a composition, €.g., a pharmaceutical
composition, containing one or a combination of monoclonal antibodies, or antigen-binding
portion(s) thereof, of the present invention, formulated together with a pharmaceutically
acceptable carrier. Such compositions may include one or a combination of (e.g., two or more
different) antibodies, or immunoconjugates or bispecific molecules of the invention. For
example, a pharmaceutical composition of the invention can comprise a combination of
antibodies (or immunoconjugates or bispecifics) that bind to different epitopes on the target
antigen or that have complementary activities.

Pharmaceutical compositions of the invention also can be administered in
combination therapy, i.e., combined with other agents. For example, the combination therapy
can include an anti-IL-13 antibody of the present invention combined with at least one other
anti-inflammatory agent. Examples of therapeutic agents that can be used in combination
therapy are described in greater detail below in the section on uses of the antibodies of the
invention.

As used herein, "pharmaceutically acceptable carrier” includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents, and the like that are physiologically compatible. The carrier should be
suitable for intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal
administration (e.g., by injection or infusion). Depending on the route of administration, the

active compound, i.e., antibody, immunoconjuage, or bispecific molecule, may be coated in a
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material to protect the compound from the action of acids and other natural conditions that
may inactivate the compound.

The pharmaceutical compounds of the invention may include one or more
pharmaceutically acceptable salts. A "pharmaceutically acceptable salt" refers to a salt that

5  retains the desired biological activity of the parent compound and does not impart any
undesired toxicological effects (see e.g., Berge, S.M., et al., 1977 J. Pharm. Sci. 66:1-19).
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, nitric, phosphoric,
sulfuric, hydrobromic, hydroiodic, phosphorous and the like, as well as from nontoxic

10 organic acids such as aliphatic mono- and di-carboxylic acids, phenyl-substituted alkanoic
acids, hydroxy alkanoic acids, aromatic acids, aliphatic and aromatic sulfonic acids and the
like. Base addition salts include those derived from alkaline earth metals, such as sodium,
potassium, magnesium, calcium and the like, as well as from nontoxic organic amines, such
as N,N'-dibenzylethylenediamine, N-methylglucamine, chloroprocaine, choline,

15  diethanolamine, ethylenediamine, procaine and the like.

A pharmaceutical composition of the invention also may include a pharmaceutically
acceptable anti-oxidant. Examples of pharmaceutically acceptable antioxidants include: water
soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl palmitate,

20  butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl gallate,
alpha-tocopherol, and the like; and metal chelating agents, such as citric acid,
ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like.

Examples of suitable aqueous and nonaqueous carriers that may be employed in the
pharmaceutical compositions of the invention include water, ethanol, polyols (such as

25  glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof,
vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper
fluidity can be maintained, for example, by the use of coating materials, such as lecithin, by
the maintenance of the required particle size in the case of dispersions, and by the use of
surfactants.

30 These compositions may also contain adjuvants such as preservatives, wetting agents,
emulsifying agents and dispersing agents. Prevention 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
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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.

Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions

5  and sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersion. The use of such media and agents for pharmaceutically active substances is
known in the art. Except insofar as any conventional media or agent is incompatible with the
active compound, use thereof in the pharmaceutical compositions of the invention is
contemplated. Supplementary active compounds can also be incorporated into the

10  compositions.

Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
liposome, or other ordered structure suitable to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,

15  glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a coating
such as lecithin, by the maintenance of the required particle size in the case of dispersion and
by the use of surfactants. In many cases, one can include isotonic agents, for example, sugars,
polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition. Prolonged

20  absorption of the injectable compositions can be brought about by including in the
composition an agent that delays absorption for example, monostearate salts and gelatin.

Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by sterilization microfiltration. Generally,

25  dispersions are prepared by incorporating the active compound into a sterile vehicle that
contains a basic dispersion medium and the required other ingredients from those enumerated
above. In the case of sterile powders for the preparation of sterile injectable solutions, the
methods of preparation are vacuum drying and freeze-drying (lyophilization) that yield a
powder of the active ingredient plus any additional desired ingredient from a previously

30  sterile-filtered solution thereof.

The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the subject being treated, and the
particular mode of administration. The amount of active ingredient which can be combined

with a carrier material to produce a single dosage form will generally be that amount of the
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composition which produces a therapeutic effect. Generally, out of one hundred percent, this
amount will range from about 0.01 per cent to about ninety-nine percent of active ingredient,
from about 0.1 per cent to about 70 per cent, or from about 1 percent to about 30 percent of
active ingredient in combination with a pharmaceutically acceptable carrier.

~ Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used herein refers to physically discrete units
suited as unitary dosages for the subjects to be treated; each unit contains a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. The specification for the dosage unit
forms of the invention are dictated by and directly dependent on the unique characteristics of
the active compound and the particular therapeutic effect to be achieved, and the limitations
inherent in the art of compounding such an active compound for the treatment of sensitivity
in individuals.

For administration of the antibody, the dosage ranges from about 0.0001 to 100
mg/kg, and more usually 0.01 to 5 mg/kg, of the host body weight. For example dosages can
be 0.3 mg/kg body weight, 1 mg/kg body weight, 3 mg/kg body weight, 5 mg/kg body weight
or 10 mg/kg body weight or within the range of 1-10 mg/kg. An exemplary treatment regime
entails administration once per week, once every two weeks, once every three weeks, once
every four weeks, once a month, once every 3 months or once every three to 6 months.
Dosage regimens for an anti-IL-13 antibody of the invention may include 1 mg/kg body
weight or 3 mg/kg body weight by intravenous or subcutaneous administration, with the
antibody being given using one of the following dosing schedules: e.g. every four weeks for
six dosages, then every three months; every three weeks; 3 mg/kg body weight once followed
by 1 mg/kg body weight every three weeks.

In some methods, two or more monoclonal antibodies with different binding
specificities are administered simultaneously, in which case the dosage of each antibody
administered falls within the ranges indicated. Antibody is usually administered on multiple
occasions. Intervals between single dosages can be, for example, weekly, monthly, every
three months or yearly. Intervals can also be irregular as indicated by measuring blood levels

of antibody to the target antigen in the patient. In some methods, dosage is adjusted to
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achieve a plasma antibody concentration of about 1-1000 pg/ml and in some methods about
25-300 pg/ml.
Alternatively, antibody can be administered as a sustained release formulation, in
which case less frequent administration is required. Dosage and frequency vary depending on
5  the half-life of the antibody in the patient. In general, human antibodies show the longest
half-life, followed by humanized antibodies, chimeric antibodies, and nonhuman antibodies.
The dosage and frequency of administration can vary depending on whether the treatment is
prophylactic or therapeutic. In prophylactic applications, a relatively low dosage is
administered at relatively infrequent intervals over a long period of time. Some patients

10 continue to receive treatment for the rest of their lives. In therapeutic applications, a relatively
high dosage at relatively short intervals is sometimes required until progression of the disease
is reduced or terminated or until the patient shows partial or complete amelioration of
symptoms of disease. Thereafter, the patient can be administered a prophylactic regime.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of

15  the present invention may be varied so as to obtain an amount of the active ingredient which
is effective to achieve the desired therapeutic response for a particular patient, composition,
and mode of administration, without being toxic 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

20  of administration, the time of administration, the rate of excretion of the particular compound
being employed, the duration of the treatment, other drugs, compounds 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 being treated, and like factors well
known in the medical arts.

25 A "therapeutically effective dosage" of an anti-IL-13 antibody of the invention can
results in a decrease in severity of disease symptoms, an increase in frequency and duration
of disease symptom-free periods, or a prevention of impairment or disability due to the
disease affliction.

A composition of the present invention can be administered by one or more routes of

30  administration using one or more of 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. Routes of administration for antibodies of the invention
include intravenous, intramuscular, intradermal, intraperitoneal, subcutaneous, spinal or other

parenteral routes of administration, for example by injection or infusion. The phrase
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019511G12 0 a |l e regl on
5 The HC PATTR ARt oy AL IR ARk EIFRISoub) hpef i) T

23 and |anéwpwdbaﬂrddmsﬁdmen,nmudlbfwiinjectipeqmdmmbldshwﬁnoutnnﬁﬁfgmi mnt@encm

intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,

intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular,
5  subarachnoid, intraspinal, epidural and intrastemal injection and infusion.

Alternatively, an antibody of the invention can be administered by a nonparenteral
route, such as a topical, epidermal or mucosal route of administration, for example,
intranasally, orally, vaginally, rectally, sublingually or topically.

The active compounds can be prepared with carriers that will protect the compound

10 against rapid release, such as a controlled release formulation, including implants,
transdermal patches, and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of such
formulations are patented or generally known to those skilled in the art. See, e.g., Sustained

15 and Controlled Release Drug Delivery Systems, J.R. Robinson, ed., Marcel Dekker, Inc.,
New York, 1978.

Therapeutic compositions can be administered with medical devices known in the art.
For example, in one embodiment, a therapeutic composition of the invention can be
administered with a needleless hypodermic injection device, such as the devices shown in

20  U.S. Patent Nos. 5,399,163; 5,383,851; 5,312,335; 5,064,413; 4,941,880; 4,790,824 or
4,596,556. Examples of well known implants and modules useful in the present invention
include: U.S. Patent No. 4,487,603, which shows an implantable micro-infusion pump for
dispensing medication at a controlled rate; U.S. Patent No. 4,486,194, which shows a
therapeutic device for administering medicants through the skin; U.S. Patent No. 4,447,233,

25  which shows a medication infusion pump for delivering medication at a precise infusion rate;
U.S. Patent No. 4,447,224, which shows a variable flow implantable infusion apparatus for
continuous drug delivery; U.S. Patent No. 4,439,196, which shows an osmotic drug delivery
system having multi-chamber compartments; and U.S. Patent No. 4,475,196, which shows an
osmotic drug delivery system. These patents are incorporated herein by reference. Many

30  other such implants, delivery systems, and modules are known to those skilled in the art.

In certain embodiments, the human monoclonal antibodies of the invention can be
formulated to ensure proper distribution in vivo. For example, the blood-brain barrier (BBB)
excludes many highly hydrophilic compounds. To ensure that the therapeutic compounds of

the invention cross the BBB (if desired), they can be formulated, for example, in liposomes.
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VOLVESGGGVVOPGRSLRL

gaagt gcagct ggt ggagt ct gggggaggcgt ggt ccagcct gggaggt ccct gagactc 60 10
CAASGFTF SKY GMIAMNRTA PCT/EP2006/010098

tcct gt gcagcgt ct ggattcacctt cagt aact at ggcat gcact gggt ccgccagget 120 GKGLEW/AI
| WYDGSNKYY 15 ccaggcaaggggct ggagt gggt ggcaat t at at ggt at gat ggaagt aat aaat act at

180 ADSVI%%?E E{P(J,\ﬁlé!gl

gcagact ccg g-agagggccga cacc ‘%‘%%‘é‘%%%egea%éa%’tsc8%‘8‘5%33%%8%‘t’3t3e71? 5% 6"%0

L QVNSL RAE3PAYY.OWEBBosomes may comprise one or more moieties which are selectively

o oAt ARG AdhELAAPAIREIAIR0ASAORROLALAL AEL el BLEARRRRAL o 100y

ggggat at tRamadet lmdt Glinegtiganaal 09685 CEtegglan eegeBddH mo B 1hElu&JQola?e4c)r 25 (ii)
LCvarla r e LC e amno acid se ce for Q1 1/06 is
shown %i n éé( J P %ff‘m\gaz‘é‘sgg}&?deod" Hylb H@nﬂ‘?ftq%% WEF@W%&% iggé shown in
SEQ I D N@wc&@mSExoph%Lﬁ@E&ﬁhﬁﬁSB@iW antibodies (P.G. Bloeman et al., 1995 FEBS
Al ggqgg&%@iﬁ RaR 2653 Admicol Agent LHIIA332 95986, SShtant

ct ct cct g@@agﬂmagap&ﬁgaﬂéce& £y CRYS LAt rgel OB AcER CANRBRCKRE di4f, 1994
OAPRLLI YDASNRATG P,

ggccagget! c%’@héﬁ‘é‘f‘c%@cg&? Ok spegise & Setrase My dauklangty d 894 EBBYeatt 845:123;

10  J.J. Killion; L.J. Fidler, 1994 Imrmunomethods 4:273.

Uses and methods of the invention

The antibodies (and immunoconjugates and bispecific molecules) of the present
invention have in vitro and in vivo diagnostic and therapeutic utilities. For example, these

15 molecules can be administered to cells in culture, e.g. in vitro or in vivo, or in a subject, e.g.,
in vivo, to treat, prevent or diagnose a variety of disorders. The term "subject" as used herein
in intended to include human and non-human animals. Non-human animals includes all
vertebrates, €.g., mammals and non-mammals, such as non-human primates, sheep, dogs,
cats, cows, horses, chickens, amphibians, and reptiles. The methods are particularly suitable

20  for treating human patients having a disorder associated with aberrant IL-13 expression.
When antibodies to IL-13 are administered together with another agent, the two can be
administered in either order or simultaneously.

In one embodiment, the antibodies (and immunoconjugates and bispecific molecules)
of the invention can be used to detect levels of IL-13, or levels of cells that contain I1-13.

25  This can be achieved, for example, by contacting a sample (such as an in vitro sample) and a
control sample with the anti-IL-13 antibody under conditions that allow for the formation of a
complex between the antibody and IL-13. Any complexes formed between the antibody and
IL-13 are detected and compared in the sample and the control. For example, standard
detection methods, well known in the art, such as ELISA and flow cytometic assays, can be

30  performed using the compositions of the invention.

Accordingly, in one aspect, the invention further provides methods for detecting the
presence of IL-13 (e.g., human IL-13 antigen) in a sample, or measuring the amount of IL-13,
comprising contacting the sample, and a control sample, with an antibody of the invention, or

an antigen binding portion thereof, which specifically binds to IL-13, under conditions that

48



40 RFSGSGSGIDFTLTI SSLEP

aggt t cagt ggcagt gggt et gggacagact t cact ct caccat cagcagcct agagcct 240
DFAVYYCHURSRMWPPUFTF PCT/EP2006/010098
gaagattttgcagtctattactgtcatcagcgtagccactggcctcccatattcactttc300 45 P G T
(SEQ I D NO 25) ggccctgggacc3l2 (SEQ ID NO 26) 031611H2 Antibody (i) HC

vari abl e regi.on 5 The HC varigbl e am no _.acjd sequence for, 0316]11H2 i s shown

in SEQ I s dermation plea %’pré‘%}gb&k’é“g?n dnfibady o5 poien E@&GEWJ?‘EI#O%C in SEQ I D

NO  SEQ lfé2nidion @& coipleXESheABEIEIRFhERinklifference in complex formation between

A TR L L A LR EE L R AT SR LU AR

tcct gt gcagaglect ggat t cacctt cagt aact at ggcat gcact gggt ccgccagget 120 K GLE W
B

Al | WYDGSNK Y Y . . . ) .. ..
15ccadgcaagggdisegahyt e troge ebihe inyentiog gredtity sovpising phthe sermrositions egd

ADSVKGQFIthQ{MmYantibodies, immunoconjugates and bispecific molecules) of the invention

cagact ccgt gaa ccgattcaccat ct ccagagacaatt ccaagaacacgct gt at 240 20
Eq\ﬂg\&_ mg%ﬁ%ﬁp%%@@(% use. The kit can furthger cgontain a least one additional reagent, or one or

ct gcaaat gaaCalchAAUAEIIGA A9 HR GRARIESH @RI b bl ohPhfifPARII N ntasP O
DI PEDYWGQGTLVT(SEQ I'D NO : 27)
ggggat at aetvty tithiphdtings terpyepitopgeiythe tregst anfizem dis@ups fromSEfiisCunibody) 28)ys 25 (i i)
LC VE}bi aWp?caﬁ? gjcﬁl'ae a label indicating the intended use of the contents of the kit. The term label
includes any writing, or recorded material supplied on or with the kit, or which otherwise
accompanies the kit.
The invention having been fully described, it is further illustrated by the following
examples and claims, which are illustrative and are not meant to be further limiting. Those
15  skilled in the art will recognize or be able to ascertain using no more than routine
experimentation, numerous equivalents to the specific procedures described herein. Such
equivalents are within the scope of the present invention and claims. The contents of all
references, including issued patents and published patent applications, cited throughout this
application are hereby incorporated by reference.
20
Examples
Example 1: Generation of human IL-13-specific antibodies from immunized splenic
libraries
The RNA from spleen was used to generate a phage display library of randomly assorted H
25 and L chain variable domains in a Fab phage display vector as described in US Patent
6,794,132. The phage display library was subjected to five rounds of selection using
biotinylated hrIL-13 in a solution-phase equilibrium binding protocol as described in the
patent. The first four rounds of selection employed hrIL-13 at 10" M and the last round of
selection employed hrIL-13 at 10° M. The final signal to noise ratio determined by counting
30  pfu’s recovered in the presence of antigen divided by pfu’s recovered in the absence of
antigen was 37 for this library, indicating that greater than 90% of the phage selected were
expressing antibodies that bound hrIL-13. The phage display library was then subcloned into
a plasmid vector for the expression of soluble Fab as described in US Patent 6,794,132. The

subcloned is library comprises plasmid vectors in E. coli, each plasmid encoding a
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The LC variable am no acid sequence for 031611112 is shown in SEQ ID NGO 29
and is encoded by the nucl eotide sequence shown in SEQ ID NGO 30 30

| VLTQSPA™ GSBPOERAT PCT/EP2006/010098
gaaat t gt gtt gacgcagt ecccagccaccct gtcttcgt ct ccaggggaaagagccacc60 SCR A S S
V55 Y LAWYQX P 35

O e R0 RIANL 0 L ANER0GA AR S5 80 BECARS80ARERE 10

ggccaggctindividgal clon&tvead pickddga irgealhae 08 anipiyac Attggefight gRadl tHedilatd 0
RFSGSGSGTDETLTI SSLEP . .

aggt t cagCYGESY Yo giedie yghiva Farsrcel brks L dherionss infeweibplaige pad alsego
DFAVYYCHGEGhTRRh Bdwell plates which were induced to express monoclonal antibodies. The next

gaagattttgcagtctattactgtcat cagcgt agccactggcctcccatattcactttc 300 45 P G T
(SEQ PD ’3%95 %&eﬁelageg@ Y. fe(SS%eyt?cbo eTE80H) CXract 98 PAERUIGAGNE dy

sequence rédoyerticré@iaAtasititicd OF MMibadidd) ThéburiRt hAtodied WeRQredfel to afevence for
01951/012 is shown in SEQ ID NG 31 and is encoded by the nucl eotide

! QIDN ne nu
sequence BRI podt strids filggragiermipallyyBLIRsrssayywersmRatysted using biotinylated

gaagt gcaggi 0338 b hHgiE PERIIS oAty CAABSHIS ISRAMCRALDANPOLAEQ. 10
CAASG-TFSSYGVHW/RQA
Sandwich assays targeting the constant region of the antibodies were used to determine

10  antibody concentrations in different wells. The 96-well plates containing the antibodies and
the assay data were assessed for biological activity. The clones of interest in the 96-well
frozen cell banks were then sequenced to identify the ones expressing unique antibodies.
Subsequently, the frozen cell banks of these unique clones were used to seed small scale
shake flask cultures and grown overnight. Large scale flasks were seeded using the overnight

15  cultures and then induced to express antibodies. The next day, the flask cultures were
mechanically homogenized and purified to yield milligram quantities of antibodies. The
purified Fabs were processed for endotoxin removal and subjected to terminal sterile
filtration. The functional activity of these antibodies was demonstrated by ELISA using
biotinylated rhIL-13 coated on avidin plates. The antibody concentrations were determined

20 by absorbance measurement at 280 nm. The purified Fabs were assessed for in vitro binding

and activity in a cell based assay.

Example 2: Quantitative analysis of binding affinities: determination of anti-human IL-
13 Fab candidates '

25 Surface plasmon resonance measurements quantifying the interaction of anti-I1L-13
Fabs with several hrIL-13 are performed using the optical biosensor, BIAcore 2000. Specific
binding of IL-13 to a respective IL-13 Fab immobilized on a BIAcore chip can be measured
by following accumulation of the ligand on the receptor. The microscopic association (ko)
and dissociation rates (ko) can be obtained directly from the mass accumulation rates on the

30  chip and are expressed in response units (RUs). Anti-IL-13 Fab is immobilized on the chip
surface via a secondary anti-human Lk antibody (Jackson Immunochemicals). This capture
antibody was covalently bound using the ‘Amine coupling kit’ (BIAcore, Cat.No. BR-1000-

50) as recommended in the manufacturers’ protocols. 250 ul of varying concentrations of
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tcctgtgcagcgtctggattcacctt cagt agct at ggcat gcact gggt ccgccagget 120 GKGLEW/AI
| WYDGSNKYY

15ccaggcauggyyosggagt gggt ggcaat t at at ggt at gat ggaagt aat aa(ITACR28061B 098
ADSVKGRFTI SRDNSKNTLY

gcggact ccgt gaagggccgatt caccat ct ccagagacaat t ccaagaacacgct gt at 240 20
LQVNSLRA

ct gcaaat ﬁgwaéergsasdgaeé‘g&g@ﬁea%% gtre grdihe Keetistaeyatrerateh Taeehip

FCDL DAFDs VWYY Telp st dbyNR o adil)wash steps 100 mM HCI and injecting 10 pl
ttcggggagttagat cttttgata),t\{cQtggggccaag%gugt:ngatggtcacc%%lmj(egllzn Z“éNO 32)
(ii) LC ¥awiraoloe2Q plfnionThis treatmpyet 1gads mmsabbtmnaxﬁtht(faa&dmeqpbndee toor

L B

gaaat bgt gotihgdy gwaa@nmemdefgca:mbwugttm The kihatcaggeggeaea gahaodiwitiiifie 35
LSCRAGS

ctctcct g\éaﬁggg% ?:Ogg (r:%a)gdz[mgg[ tth%lglgée{‘gaf‘?gc'f ?Szi&‘i‘ tfoﬁd‘foa‘ilgcaac agaaacct 120
QAPRLLI YDASN{sizZeAaffinity data on human IL-13 is shown in Table 1 herein.
ggccagg(C:;LT,.%éerqggct cct cat ct at gat gcat ccaacagggccact ggcat cccagcc 180 40

RFSGSGS LTI SSLEP
aggt t cagt ggcagt gggt ct qggacagacttcact ct accat cagcagcct ggagcct 240
DFAVYYCQORSSWPPVYTF 45 KD [pM] human IL-13
gaagattttgcagtttattact gtcaggﬁgﬁ&gagcagct ggcqopeeagt gt adactttt 300 QG T
(SEQ I D NO : 33) ggccaggggace 2 (SEQ D NO_;34)

03161/H2 197 £12

01951/G12 480 + 68

01771/E10 343+ 54

10 Example 3: Conversion into the IgG format
Antibody DNA sequencing templates were purified from 3 ml cultures using QIAprep
minipreps (Qiagen Inc.). Templates were sequenced using an Applied Biosystems 3100
Avant Genetic Analyzer according to manufacturer’s specifications. The heavy and kappa
chain variable regions of selected clones were separately amplified from the sequencing
15  templates by PCR, purified by agarose gel electrophoresis, and excised and purified from the
gel. Plasmids encoding the Vi and Vi were cloned into expression cassettes for human
kappa light and human IgG, heavy chains. The Sp2/0 parental cell line was transfected with
two vectors, one for the light and one for heavy chain vectors. Transfected cells were
selected and amplified using G418 and methotrexate respectively resulting in the emergence
20  of resistant, amplified cell pools producing the antibodies with titers ranging from Smg/L to
30mg/L. Dilution cloning was then employed, resulting in the isolation of 127 viable clones
from six 96-well plates. Emerging cell lines were then tested for productivity in a fed-batch
shaker format. Stability testing to confirm the stable integration of the expression constructs
and robust expression of product were also performed over a 90-day period. Northern blots
25  exhibited single, full length RNAs with equal band intensities, indicating similar expression
levels for both the heavy chain and light chain.
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01771/ E10 Anti body Sequence (i)HC variable region The HC vari able am no
aci d sequence for 01771/ E10 is shown in SEQ ID NO 35 and is 5 encoded by

t he nucl e¥OR#E/dBquence shown in SEQ ID NO 36 VQLVQSGEHRRPERIVERE

caggt gcagct ggt gcagt ct gggggaggcgt ggt ccagcct gggaggt ccct gagact c60 10
SCAASGFTESSYGVHW/RQA

tcct gt gcggcegt ct ggatt caccttcagt agct at ggcat gcact gggt ccgccagget 120 GKGEW/AI
| WYDGSNKYyY

15ccaggc Fagmpircd: gnadtrg ghirgorfiaitiont eftagiIht BAull ganlidiatin aatihbhsetd h8Qy
ADSVKGRFTI S

gcggact ccgt gRggg gg%r (%’é&fef‘ﬁigélbcﬁf eheotexindgises femdumeg dupefbgehiasts, Ths ghlity

QWNSL RAEIGT e ¥nviidie¥\t o2k utralize the bioactivity of IL-13 was assessed in an IL-13-induced
ctacagal gaacaqect 02020 caaanacacansl 41 Lot a6 AL AEAIORFL3R9E, S0P

t t cggggaebhuaeadf Y60} w&a bRtealodtid @achaRdDACBH A GRCaInGR blateSEBelcBINO : 36)
25(ii) LC varj ablte regi on TheLCvari abl eam noaci dsequence for

01771/ El ™€ WSE@ ppgncentzafien f IL-13 conferring 80% of the maximal eotaxin

encodedbylIRa WG WAlg2LBUERERITOMGLINREE NI IRim3Q siniird GRFESEGL SPGERAT
gaaat t gt gt t gacgcagt ct ccagccaccct gt cttt gt ct ccaggggaaa agccaccGO
SCRASQSV%@F[&QV@I@%PV*‘ng concentrations of the antibodies were co-applied to the cells. The

35Ct GhCCLARIAGIFRF S HRNE bABAAN 8TRC 543U5,5h e HeAGHARBGAUAAM Harkeled
QAPRLLI YDASNRATG pA

ggccaggc ket gergd et-20iCcuntit requicest Hetaxio devals adipobawedig varconeagred by g@cific

RFSCSCSCERRTA TR SSLERAAY where the sensitivity of -
Roott Cac EUISA [R&D sisterfle] where the sensitiviy of assay was between 15:1000 pe/ml,

The anti-IL-13 Fabs were thereby analyzed with respect to ECs as described above

and shown in Table 2.

15 Table 2
Antibody ECso [nM] human IL-13
01471/G6 123+ 04
03161/H2 0.95+0.2
01951/G12 0.33+0.1
01771/E10 1.71£0.5

Example 5: Sequence analysis of the anti-IL-13 antibodies
The nucleotide sequences of the heavy and light chain variable regions (Vi and Vi) of all
antibodies were determined. Amino acid sequences of the complementarity determining

20 regions (CDRs) are listed in Table 3 and 4 herein. The CDRs according Kabat definition (E.
Kabat et al, 1991, Sequences of Proteins of Inmunological Interest, 5th edition, Public
Health Service, National Institute of Health, Bethesda, MD, are listed in Table 3a and 4a.

Table 3

SEQ ID

SEQ ID No. SEQ ID No. No.

Antibody HCDRI HCDRI HCDR2 HCDR2 HCDR3 HCDR3
01471/G6  |GFTFSNYG 1 IWYDGSN 3 VKGSGDIP 4
03161/H2 |GFTFSNYG 1 IWYDGSN 3 VKGSGDIP 4
01951/G12 |GFTFSSYG 2 IWYDGSN 3 IARLWFGDLD 5
01771/E10 |GFTFSSYG 2 IWYDGSN 3 ARLWFGDLD 5
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DFAVYYCHQRSSW DPI FTF
gaagattttgcggtttattact gt cat cagcgt agcagctggcccccgatattcactttc300 45GP G T

(SEQ | D N 2@74¥deccct gggacc312 (SEQ | D NO : 38)

Ful |

RGTERION6/010O8 Li ght

Chai n Sequence | ncorporating The Vari able Region O Antibody 01951/ Gl2
The LC amino acid sequence is shown in SEQ ID NO 39 and
MBVL TQV LAL

(Enbol dened)

is encoded by the nucleotide 5 sequence of SEQ ID NO 40
LLLWLTG 1ATGAGTGTGC TCACTCAGGT CCTGGECGITG CTGCTGCTGI GGCTTACAGG 10TRC El VL
TQS PAT LBbR BITACGCGTTGT GAAATTGTGI TGACGCAGIC TCCAGCCACC CTGICTTTGT

GE RAl LSERACD SYSTIOTCTCEACSSGAAAGA ATFE—CTETHECTFECA—-GEE5EESTCA
GAGTGI TA( SYLY WQ QKP GQAP RLL 151AGTTACTTAG TCTGGTACGA
ACAGAAAC(‘T.C?X‘ (5C SEQ ID No. | YD JESNPRNTG (| PA
RFSG 202(REER 3% e AT ES CeRECACTER eRtece ACGTF Tcn‘?‘;ﬁ.u
GS GTD FLisliss NG|, 6. i BAC—FTEA JoAciac
OCT AGAGOISHSMEE YR~ o ] (S ITNS AR B Ekﬁ?#f@?\f; CTGPCAGOAG
CGCAGCAGEHE S WIDGQURVYARSURGY, = 81 FWRGDLRARSE ) ") Storry
COCCAGCCEA T EERREEN R EA_ A NANEPGENH R VSelc o8 [LWFGDEDAFDE 11 80 pp Jop EQL
KSG 401 CACCATCTGI CTTCATCTTC CCGCCATCTG ATGAGCAGIT GAAATCTGGA
Table 4
SEQ ID
SEQ ID No. SEQ ID No. No.
Antibody LCDRI 1.CDRI LCDR2 LCDR2 LCDR3 LCDR3
01471/G6  |QSVSSY 11 DA 12 HQRSHWPPI 13
03161/H2 QSVSSY 11 DA 12 HQRSHWPPI 13
01951/G12 |QSVSSY 11 DA 12 QQRSSWPPV 14
01771/E10  |OSVSSY 11 DA 12 HORSSWPPI 15
5
Table 4a
SEQ ID No. SEQ ID No. SEQ ID No.
Antibody [LCDR1 LCDRI LCDR2 |LCDR2 LCDR3 LCDR3
01471/G6 |[RASQSVSSYLA 16 DASNRAT] 19 HQORSHWPPIFT 20
03161/H2 |JRASQSVSSYLA 16 DASNRAT 19 HQRSHWPPIFT 20
01951/G12[RAGQSVSSYLV 17 DASNRAT] 19 QQRSSWPPVYT 21
01771/E10/[RASQSVSSYLA 18 DASNRAT) 19 HQRSSWPPIFT 22
The sequences of the antibodies of the previous tables, including framework regions, are
10 shown below. The full IgG1 antibody light and heavy chain constant regions are also shown

below, incorporating, as an example, the variable regions of antibody 01951/G12

(emboldened).
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TASV VCL LNN F? PR EAK 35451ACTGCCTCTG TTGIGITGCCT GCTGAATAAC TTCTATCCCA
GAGAGGCCAA VOV KVDN ALQ SGN SQES 501AGTACAGTGG AAGGTGGATA
ACGCCCTCORO ATIZ@BEITAAC TCCCAGGAGA 40VTE QDS KDST YSL SSTPOEZRHRZIGITREAGA
GCAGGACAGC AAGGACAGCA CCTACAGCCT CAGCAGCACC LTLS KAD YEK HKVY ACE
601CTGACGCTGA GCAAAGCAGA CTACGAGAAA CACAAAGTICT ACGCCTGCA 45 VTH
QALS SPV ngga ;EEEE& 85&§;CACCCAT CAGGECCTGA GCTCECCCGT CACAAAGAGC TTCAACAGEG
EC* GAGTGITA G (5E4 I D NO 40) WD 2007/045477 WO
2007/ 045 é P2006/ 010098 PCT/ E P2006/ 010098 Full Antibody 1gGL Heavy
Chai n Seg ence I"1 86 ¥ ating The Variabl e Region Of Antibody Full Antibody

| gGl He I of a eVarla o) Ant i bod
019517G137 %i “e”"glfgis‘f‘i"%gﬁqf TSI R 0 sequonce
is showne{l nuclyatige sqapencg V\}I4I n SEQ ID NO 41 and is

encoded Ry EUCJQ&I Jde. SEQJ Q,NQ 41 ‘i%g by the nucleotide 5
tga

sequence gof t§ ck&ie gtéegg%géa%qumsecc%cé%% ctc 60 MAW V

1ATGEETTEEG
s C A A S G FTF S NUY GMMHWV R Q A
tcctgtgcagcgtctggattcaccttcagtaactatggcatgcactgggtccgeccagget 120

P G K G L E W V A I I W Y DG S N K Y Y
15 ccaggcaaggggctggagtgggtggcaattatatggtatgatggaagtaataaatactat 180

A DSV KGR F T I S R DN S KNT L Y
gcagactccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtat 240

20 L. ¢ M N S L RAEDTA AUV Y Y C V K G §
ctgcaaatgaacagtctgagagccgaggacacggctgtgtattactgtgtgaaaggatct 300

G DI P F D Y WG Q G T L V T (SEQ ID NO : 23)
ggggatattccctttgactactggggccagggaaccctggtcacce 345 (SEQ ID NO :24)

25
(it) LC variable region
The LC variable amino acid sequence for 01471/G6 is shown in SEQ ID NO: 25 and is
encoded by the nucleotide sequence shown in SEQ ID NO: 26

30

E I v L T Q S P A T L S S S P G E R A T
gaaattgtgttgacgcagtctccagccaccctgtcttcgteteccaggggaaagagccacc 60

L S C R A S Q S V 8§ S Y L A W Y Q O K P
35 ctctcctgcagggccagtcagagtgttagcagctacttagecctggtaccaacagaaacct 120

G Q AP RL L I Y DASNIRA ATG I P A
ggccaggctcccaggctcectcatctatgatgcatccaacagggeccactggcatcceccagec 180

40 R F S G §$ G S 6 T b F TULTTI S S L E P
aggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagcctagagcect 240

E D F A VY Y CH Q R S H W U©P P I F T F

gaagattttgcagtctattactgtcatcagcgtagccactggecctecccatattcacttte 300
45

G P G T (SEQ ID NO: 25)

ggccctgggacc 312 (SEQ ID NO: 26)
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Q A E 51CCAGGCAGAA R S L 101GGAGGTCCCT Y G M 151TATGGCATGC
20201GCCAATTATA Al CRY 251AGCGCCGATT 25 25QUNS QWNS 301CAAATGAACA
301CAAAT AW 7/0W94F77 351 GCTATGGTITC 30 V T V 401TGGTCACCGIPCA/EE30®%/010098
35451 GCACCCTCCT K D 501GGTCAAGGAC

10

15

20

25

30

35

40

45

03161/H2 Antibody

(1) HC variable region
The HC variable amino acid sequence for 03161/H2 is shown in SEQ ID NO: 27 and is
encoded by the nucleotide sequence shown in SEQ ID NO: SEQ ID No. 28

E VoL VE S GG GV V Q P G R S L R L
gaagtgcagctggtggagtctgggggaggcgtggtccagectgggaggtceccctgagacte 60

S C A A S G F T F S N Y GMMHW V R Q A
tcctgtgcagecgtctggattcaccttcagtaactatggcatgcactgggteccgecagget 120

P G K G L E WV A I I WY DG S N K Y Y
ccaggcaaggggctggagtgggtggcaattatatggtatgatggaagtaataaatactat 180

A DSV KGR F T I S R DN S KNTIUL Y
gcagactccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtat 240

L QO M N S L R A EDTA AUV Y Y C V K G s
ctgcaaatgaacagtctgagagccgaggacacggctgtgtattactgtgtgaaaggatct 300

G b I P F D Y W G Q G T L V T (SEQ ID NO : 27)
ggggatattccctttgactactggggccagggaaccctggtcacc 345> (SEQ ID NO : 28)

(ii) LC variable region
The LC variable amino acid sequence for 03161/H2 is shown in SEQ ID NO: 29 and is
encoded by the nucleotide sequence shown in SEQ ID NO: 30

E I vV L T ¢ $ P A T L S $S$ S P G E R A T
gaaattgtgttgacgcagtccccagccaccctgtcttecgtectccaggggaaagagccacce 60

L S C R A S Q S VvV S S Y L A W Y Q Q K P
ctctcctgcagggccagtcagagtgttagcagctacttagecctggtaccaacagaaacct 120

G QA P RUL LTI Y DASNUIRATG T P A
ggccaggctcccaggctcectcatctatgatgcatccaacagggeccactggcaccccagcec 180

R F S 6 $S G s G T DbDVF T L T I S S L E P
aggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagcctagagcct 240

E D F A VY Y CH QR S HWUP P I F T F
gaagattttgcagtctattactgtcatcagcgtagccactggccteccatattcacttte 300

G P G T (SEQ ID NO :29)
ggccctgggacc 312 (SEQ ID NO :30)

55



40 40L T S T S 551CCCTGACCAG 551CCCTGACCAG L YSL 601CTCTACTCCC 45
TY 651CCAGACCTAC R V 50701ACAAGAGAGT CPA P 751TGCCCAGCAC P K
801AAAACAL2B70F547T E GACCCCTGAG VT C V GICACATCCG  VIPCINIP29S/H0ESDP E ? K

FNW SH

01951/G12 Antibody sequence

(i) HC variable region

5  The HC variable amino acid sequence for 01951/G12 is shown in SEQ ID NO: 31 and is
encoded by the nucleotide sequence shown in SEQ ID NO: 32

E v QL VvV E S G G G V V Q P G R S L R L

gaagtgcagctggtggagtctgggggaggcgtggtccagectgggaggtcectgagacte 60
10

s ¢C A A S G F TV F S S Y GMHWV R Q A

tcctgtgcagcgtctggattcaccttcagtagctatggcatgcactgggtccgecaggcet 120

P G K G L E WV A I I WY DG S N K Y Y
15 ccaggcaaggggctggagtgggtggcaattatatggtatgatggaagtaataaatactat 180

A D S V K GRF T I S R DN S KNTL Y
gcggactccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtat 240

20 L. g M N S L RAEUDTA AV Y Y COATRTILW
ctgcaaatgaacagcctgagagccgaggacacggctgtgtattactgtgegaggctatgg 300

F G DL DA F DI WG QG T M V T (SEQ ID NO :31)
ttcggggacttagatgcttttgatatctggggccaagggacaatggtcacc 351 (SEQ ID
25 NO :32)

(i) LC variable region

The LC variable amino acid sequence for 01951/G12 is shown in SEQ ID NO: 33 and is
30 encoded by the nucleotide sequence shown in SEQ ID NO: 34

E I v L T Q S P A T L S L S P G E R A I
gaaattgtgttgacgcagtctccagccaccctgtctttgtctccaggggaaagagccatec 60

35 L S C R A G Q S V S S YL VWY Q Q K P
ctctcctgcagggccggtcagagtgttagcagttacttagtctggtaccaacagaaacct 120

G 0 AP R L L I Y DA S NIRA ATG I P A

ggccaggctcccaggctcctcatctatgatgcatccaacagggccactggcatcccagece 180
40

R F s G §s G S G TDVF TUL T I S S L E P

aggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagcctagagecct 240

E D F A VY Y C Q Q R S S W P P V Y T F
45 gaagattttgcagtttattactgtcagcagcgcagcagctggecctccggtgtacactttt 300

G Q G T (SEQ ID NO :33)
ggccaggggacc 312 (SEQ ID NO :34)
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EDPE KF W 851TGGTGGIGEA 851TGGTGGTGEA CGTGAGCCAC GAAGACCCTG
AGGTCAAGIT CAACTGGTAC CGIGAGCCAC GAAGACCCTG AGGTCAAGIT CAACTGGTAC 59 TKPR
ACAAAGCCH0 2T7/0EBTTACCGTC VS N AGGTCTCCAA AKGQ GCCAAAGTEI/ERVW@EIMNBEAGATG Y

PS

01771/E10 Antibody Sequence
(1) HC variable region

The HC variable amino acid sequence for 01771/E10 is shown in SEQ ID NO: 35 and is
5  encoded by the nucleotide sequence shown in SEQ ID NO: 36

Q V. Q0 LV Qg s GG GV V g P G R S L R L
caggtgcagctggtgcagtctgggggaggcgtggtccagcctgggaggtccctgagactc 60

10 s ¢c AArA s G FTF S S Y GMUHTWVUROQ A
tcctgtgcggcgtctggattcaccttcagtagctatggcatgcactgggtccgccaggct 120

P G K G L E WV A I I WY DG S NI K Y Y
ccaggcaaggggctggagtgggtggcaattatatggtatgatggaagtaataaatactat 180

15 .
A D SV KGR F T I S R DINS K NTL Y
gcggactccgtgaagggccgattcaccatctccagagacaattccaagaacacgctatat 240

L g M NS L RAETDT AUV Y Y CA AU RTULW
20 ctacaaatgaacagcctgagagccgaggacacggctgtgtattactgtgcgaggctatgg 300

F G DL DAV F DI WG Q G T M V T (SEQ ID NO :35)
ttcggggacttagatgcttttgatatctggggccaagggacaatggtcace 351 (SEQ ID NO :36)

25 (i) LC variable region

The LC variable amino acid sequence for 01771/E10 is shown in SEQ ID NO: 37 and is
encoded by the nucleotide sequence shown in SEQ ID NO: 38

30 E 1 V1L T QS PATTUL S L S P GTET R AT
gaaattgtgttgacgcagtctccagccaccctgtctttgtctccagggqaaagagccacc 60

L S C R A S Q S V S S Y L A W Y Q Q K P
ctctcctgcagggccagtcagagtgttagcagctacttagcctggtaccaacagaaacct 120

35
G QA PRUILILTIYDA ASN NI RATTGTI P A

ggccaggctcccaggctectcatctatgatgcatccaacagggeccactggcatceccagee 180

R F §$ G $ G s GTDVFTULTTI S S L E P
40 aggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagcctagagect 240

E D F AV Y Y CH QR S S W &?PUP I F TTF
gaagattttgcggtttattactgtcatcagcgtagcagctggecccecgatattcactttce 300

45 6 P G T (SEQ ID NO :37)
ggccctgggacc 312 (SEQ ID NO :38)
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TCTATCCCAG NYK AACAACTACA Y S CCTCTATAGC F SC TCTTCTCATG SLS AAGAGCCTCT
E Q GGGAGGAGCA LHQD CTGCACCAGG AL CAAAGCCCTC R E AGCCCCGAGA TKNQ
ACCAAGAAGKO 2007M4BGACATCGCC T PP AGACCACGCC PCT/EP2006/010098

Full Antibody IgG1 Light Chain Sequence Incorporating The Variable Region Of Antibody
01951/G12 (Emboldened)

The LC amino acid sequence is shown in SEQ ID NO: 39 and is encoded by the nucleotide
5 sequence of SEQ ID NO: 40

M §$ VL T ¢V L AL L L L W L T G
1 ATGAGTGTGC TCACTCAGGT CCTGGCGTTG CTGCTGCTGT GGCTTACAGG
10 T R ¢ E I VL T QS PAT L S L S
51 TACGCGTTGT GAAATTGTGT TGACGCAGTC TCCAGCCACC CTGTCTTTGT
P GE RA I L S CR A GOQ S V s
101 CTCCAGGGGA AAGAGCCATC CTCTCCTGCA GGGCCGGTCA GAGTGTTAGC
15
S YLV W &YQ Q KP G QAUP RIL L
151 AGTTACTTAG TCTGGTACCA ACAGAAACCT GGCCAGGCTC CCAGGCTCCT
I YD A S NUR A TG I PA RF S G
20 201 CATCTATGAT GCATCCAACA GGGCCACTGG CATCCCAGCC AGGTTCAGTG
S 6 S 6 TD FTJILT I S S L E P
251 GCAGTGGGTC TGGGACAGAC TTCACTCTCA CCATCAGCAG CCTAGAGCCT
25 E D FA V YY C QQ R S S W P PV
301 GAAGATTTTG CAGTTTATTA CTGTCAGCAG CGCAGCAGCT GGCCTCCGGT
Y T F 6 Q G T KL E I KR T V A A
351 GTACACTTTT GGCCAGGGGA CCAAGCTTGA AATCAAACGA ACTGTGGCTG
30
P S VvV F I F P P S D E QUL K S G
401 CACCATCTGT CTTCATCTTC CCGCCATCTG ATGAGCAGTT GAAATCTGGA
T A S V vV CL L NN F Y PR E A K
35 451 ACTGCCTCTG TTGTGTGCCT GCTGAATAAC TTCTATCCCA GAGAGGCCAA
V Q W K V DN AL Q S GN S Q E s
501 AGTACAGTGG AAGGTGGATA ACGCCCTCCA ATCGGGTAAC TCCCAGGAGA
40 V T E Q¢ b S KD ST Y S L S S T
551 GTGTCACAGA GCAGGACAGC AAGGACAGCA CCTACAGCCT CAGCAGCACC
L T L S KA D Y E K H K UV Y A C E
601 CTGACGCTGA GCAAAGCAGA CTACGAGAAA CACAAAGTCT ACGCCTGCGA
45
vV TH Q G L S S8 PV T K S F N R G
651 AGTCACCCAT CAGGGCCTGA GCTCGCCCGT CACAAAGAGC TTCAACAGGG
E C * (SEQ ID NO:39)
50 701 GAGAGTGTTA G (SEQ ID NO:40)
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KLTV AAGCTCACCG V M CTCCGTGATG S P CCCTGTCCCC Cainms 1. An isolated
human or hunani zed IL 13 antibody conprising an antigen- binding region
wher e t heVeR@DRKSHH CDR2 and H CD1t 3 and L- CDR1, L- CDR2 K{fIER20@DRIIBegi ons
depicted in an am no acid sequence together are SEQID NO 7, SEQ I D NO 8,
SEQ NGO 10, and SEQ ID NO 17, SEQ ID NO 19, SEQ ID NGO 21, and

conser VatFqu%ifﬁBJha&m IjEeQW @ﬁgin Seq%enc%’ln&%(jrzgﬂl by lﬁ i O?l tEB
conpri si ng9eNGHE(RAIRRLE T €91 on accor ding LC
vari abl e Tegion according to SEQID NGO 33, or a sequence havi ng at | east

d tQ any one
o7 EFey oo MG SRR, HheRaPERQ 1B IR N RET B g2

conposi tion conprising an antibody or functlonal fragnent t hereof according
to any of clainms 1-3 and a pharmaceutically acceptable carrier or excipient

t her ef or M AWV WTUL PFL MAA AU A Q S V
) 1 ATGGCTTGGG TGTGGACCTT GCCATTCCTG ATGGCAGCTG CCCAAAGTGT
10 QO AE V Q LV E S G GGV V QP ¢
51 CCAGGCAGAA GTGCAGCTGG TGGAGTCTGG GGGAGGCGTG GTCCAGCCTG
R S L RL S €CAAS GFT F S S
101 GGAGGTCCCT GAGACTCTCC TGTGCAGCGT CTGGATTCAC CTTCAGTAGC
15
Y G MH WVUR QAP GKOGUL EWUV
151 TATGGCATGC ACTGGGTCCG CCAGGCTCCA GGCAAGGGGC TGGAGTGGGT
A I I W Y DG S N K Y YA D S V K
20 201 GGCAATTATA TGGTATGATG GAAGTAATAA ATACTATGCG GACTCCGTGA
G RF T I S RDINS KNT L YL
251 AGGGCCGATT CACCATCTCC AGAGACAATT CCAAGAACAC GCTGTATCTG
25 Q M NS L RA EDT AV Y Y CA R
301 CAAATGAACA GCCTGAGAGC CGAGGACACG GCTGTGTATT ACTGTGCGAG
L WF GG DULD A FD I WG Q GTM
351 GCTATGGTTC GGGGACTTAG ATGCTTTTGA TATCTGGGGC CAAGGGACAA
30
VTV S S$A S T Z K G P S V F P L
401 TGGTCACCGT CTCCTCAGCC TCCACCAAGG GCCCATCGGT CTTCCCCCTG
A P S S K ST S GG T A ATUL G C L
35 451 GCACCCTCCT CCAAGAGCAC CTCTGGGGGC ACAGCGGCCC TGGGCTGCCT
V KD Y F PE PV T V S W N S G A
501 GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG AACTCAGGCG
40 L T S G V H T F P A V L Q S S G
551 CCCTGACCAG CGGCGTGCAC ACCTTCCCGG CTGTCCTACA GTCCTCAGGA
L Y S L S S8V VTV P S S S L G T
601 CTCTACTCCC TCAGCAGCGT CGTGACCGTG CCCTCCAGCA GCTTGGGCAC
45
Q T Y I €C NV N HIK P S N T KV D
651 CCAGACCTAC ATCTGCAACG TGAATCACAA GCCCAGCAAC ACCAAGGTGG
K RV E P K S C DI K T HT C P P
50 701 ACAAGAGAGT TGAGCCCAAA TCTTGTGACA AAACTCACAC ATGCCCACCG
C PAP ELL G GP SV F L F P P
751 TGCCCAGCAC CTGAACTCCT GGGGGGACCG TCAGTCTTCC TCTTCCCCCC
55 K P K D T L M I S R T P E V T C V
801 AAAACCCAAG GACACCCTCA TGATCTCCCG GACCCCTGAG GTCACATGCG
V VD V S H EDUPE V KT F NWY
851 TGGTGGTGGA CGTGAGCCAC GAAGACCCTG AGGTCAAGTT CAACTGGTAC
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901

951

1001

1051

1101

1151

1201

1251

1301

1351

1401

v D G V
GTGGACGGCG

Y N S8
GTACAACAGC

W L N
ACTGGCTGAA

P A P I
CCAGCCCCCA

P Q V
ACCACAGGTG

vV § L
AGGTCAGCCT

V E W E
GTGGAGTGGG

P V L
TCCCGTGCTG

D K S
TGGACAAGAG

H E A L
CATGAGGCTC

G K *

E V H
TGGAGGTGCA

T ¥ R V
ACGTACCGTG

G K E
TGGCAAGGAG

E K T
TCGAGAAAAC

Y T L P
TACACCCTGC

T C L
GACCTGCCTG

S N G
AGAGCAATGG

D S D G
GACTCCGACG

R W Q
CAGGTGGCAG

H N H
TGCACAACCA

N A K
TAATGCCAAG

v § V
TGGTCAGCGT

Y K C K
TACAAGTGCA

I s K
CATCTCCAAA

P S R
CCCCATCCCG

VvV K G F
GTCAAAGGCT

Q P E
GCAGCCGGAG

S F F
GCTCCTTCTT

Q G N V
CAGGGGAACG

Y T Q
CTACACGCAG

(SEQ ID NO:41)

GGGTAAATGA (SEQ ID NO:42)
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T K P R
ACARAGCCGC

L T Vv
CCTCACCGTC

vV § N
AGGTCTCCAA

A K G Q
GCCAAAGGGC

E E M
GGAGGAGATG

Y P S
TCTATCCCAG

N N Y K
AACAACTACA

L Y S
CCTCTATAGC

F 8§ C
TCTTCTCATG

K S L S
AAGAGCCTCT

PCT/EP2006/010098

E E Q
GGGAGGAGCA

L H Q D
CTGCACCAGG

K A L
CAAAGCCCTC

P R E
AGCCCCGAGA

T K N Q
ACCAAGAACC

D I A
CGACATCGCC

T T P
AGACCACGCC

K L T V
AAGCTCACCG

s V.M
CTCCGTGATG

L S P
CCCTGTCCCC



Claims

1. An isolated human or humanized IL. 13 antibody comprising an antigen- binding region
where the H-CDRI , H-CDR2 and H-CDR3 and L-CDRI, L-CDR2 and I.-CDR3 regions
depicted in an amine acid sequence together are SEQ ID NO: 7, SEQ ID NO:8, SEQ ID NO:;
10, and SEQ D) NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, and conservative variants thereos,

2. An antibody according to claim 1 comprising an HC variable region acccrding to SEQ ID
NO: 31 and an LC variable region according to SEQ ID NO: 33, ot 2 sequence having at Jeast
90 percent sequence identity thereof.

3. An antibody according to any one of claims 1-2, which is an IgGl or an IgG4.

4. A pharmaceutical cornposition comprising an antibody or functional fragment thereof
according to any of clairas 1-3 and a pharmaceutically acceptable cacder or excipient

therefor.
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