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wherein the 1gG antibody is an g3 antibody, an | g&
anti body, an | gG3 anti body, or an | g&4 anti body.
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chosen fromany one of SEQ ID Nos: 3, 5, 7, 93, 95,
90006]1 413derdé dsthnaei 6l ckf0tly tRbrekd withvaaddilpinhated @gmantdagirycorticosteroid or

G ho?’(fi @F E%F%ﬁﬁ% Aﬁaﬁ({)&foﬁ%fg r@dugﬁml Eﬁ&s aﬁmhﬁedé%ﬁ&g&%mt as needed

a(?'rf‘lt'ﬁ'éﬁyerc‘@ﬁ)pﬁol reliske prraKtijough SYTRIOMS; ‘ﬁtﬂ'er%ﬁﬁ‘af’h OREPPGUGEH @sthma.
SRephyRcedige bind wadbdionilnbldSkEQ@ohdhodiasnd 421 infeerntchationy but iagehlseally effective

ﬁg@x&f mj;? tﬁ‘atf%géoagteé e a‘ﬁ&&lﬂ? BRer§&tand Qpi Eehy bhly @ﬁ@e’m@ asthmatics.

5 oot PSR AP B e G AP nc recucs e

aninbdy othcels e@RERtichs]Howeper Sifdakss at Xpgt-ap@nth hefere 2Perts48: appérent and up
Rb S%@era for tnaﬁ(mhqp.@%menm: UELRS TRUAsEIdguehE $i@kSefBAE 86 hbdisch&8 and oral

gowaljlgeoc al ﬁ clancp do asis el\%ore se%gés Sld]é eﬁec?sﬂ%& é"e’en ?E%érte%h %3&1 jal adrenal

tstqee@semgrowdn%w@ran@ rﬁa'ﬂuwé beﬁé?f@é‘fon %‘he‘%‘é‘@ttb‘? gse of hlgher doses.
CRMIBrhétRds 6@, tFidrecinolded, eddlusisdiiah pRdbetdttianga $ifies potenny; bereds@adesonide
oernd fllﬂ g;! Hﬁ{)@ ;g;tent zgnq Q%)theg;rﬂgveﬁ%m%ﬁ%QEmlh E\X@éﬁeé’t@ n al SO

es ant es

ane e
A0BE € pat'ee%w&srnéwsea%ﬁ PyepreyBLmEH D ing ot gien o the mucosa
peot tepitviliuonf wiBEQiviid NQells] mast celsr araindosindphisr Eotlls aod niBi@elldrelease
'\onn?es tNgt" %ﬁbt@ e@srﬂoﬁm g‘?&ht%n@l%a’t@ah&hé’rﬂ%@priﬁtfu&ﬁh 8} YE BRfib6dies, and

St o AP LR ZRO B P e T ot Tl P et nour
i aflesest ang mucUBsearedipe dlpnsiet The aesulf ingivaie hmerip@g[vityd pronchoconstriction, and

Bé?§éc§hd’r\9n§xﬁ§s€e61byﬁhéeYn@Eou§Wé@HV@®aof ESLI NVSG ( SEQ

p[?%)%ET{a]d%gnaﬁ) h?SY %};én(';&&eé %ﬁ’n(%rel Qné\lﬁﬁa]re%)bron[:l%gﬂa%rs -'Fpe%e agents

| nv
t el taenympieras @3‘?3@6% @Ptd*) mgthipg o l!ﬂeur@f%fé{l“ﬁé"&amf?ﬂ?@h fRPeAgniiqy during the
ciesv i yeaisiobtie Mipbrtanée g In@anmeetierLib ihe afidogy ef@stepd ldsliesl to the increased use
C& E(;rflcggterolgjé iad’ﬂ ﬁ]gﬁy’ pa@ﬁ%'c@dtlﬁlﬁtto su%r fr§r§1 @pdohﬂoﬁ& sth{nQ 01 9] The

present 1nve of treatin
BRRE oot 1 g Fies DR FATVEAGy e LBWER PajeHgy astma.
abwi bivaslivesompeuntiohasing elypreise effeats gre cantisualty teiny spughtnBedievelopment of

t ﬁb?é'n?é?mti ’sp&fﬂc ﬁﬁf&fél@tof QﬁS Wﬂlclal%tﬂelh Q&Me @%%ﬂln@@reﬁ @nb B to asthmatic
nven

Si}?%yfsoﬂfgars ?NH%VF e?pﬁroew toq %e%trrﬁ&gt cgfeastHrﬁag Vé? \Afell aa§ mh ITﬁer 1%3 and IgE-
a@@dlaﬁdtd3$ea§ﬁs IL13 in the patient, reduce br onch| aI

ﬁ@.&o&s I%?éﬁ’ﬁ pni N the pati ent and/ or reduce
e03|n Ita 1n the lungs of the subject The present
[ W@htThe presdnioventivo relatessat wastristohdtd apfbodiesthdh bind srgcifidally and with high

| BHrRE td 9 QificobyRadal Jn@tr@ﬁ ﬁly&ﬁ!ﬁﬁé&t huﬁian Vi 18U8eé R&Mind mouse IL13, and

?]en‘ﬁ |I Y ILlfr%% ﬁ.gimfxctlwté a an Bquate ma%r r{Dtlch) r(])t 1.2 ﬁnﬁ?:rl]ugés%{lg%ﬁ gﬁded in the
opreqehtenvemttan ﬂeentlbﬁd;erppmwng [h@@Qt@f“ Wgawm%weddm% ight and/or
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protein in a subject, e.g., a patient suffering from
an allergic disease, conprising, e.g., the steps of
allowi ng the anti body of the clainmed invention to
contact a sanple; and detecting the interleukin-13

t hrough the occurrence of inmmunoreaction. Also

descri bed are and nethods for diagnosing
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ul cerative colitis, RSV infection, uveitis,
scl eroderma, and osteoporosis . Brief Description of
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CIvE f7eid2 W ElRHE dosifdbfRmy ¢re of SEiDdatse 6 (- 22 & HBIHE céidjstsfodany one of
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mnmlaﬂawmham |§'?Q§?fbf&m 2y opeepf| SEQ) IRAYS: 4B Bt §5: Q§r143 145, 146, 147,
I eRJEHAL129.0 ©RE parieidh dhetogy Eonipaea tikevaliddRYigitRYaivBdvig the sequence set

gﬁﬁ) iggéQ n:# 0513 LL 10 vQ;Jiaﬁlg}(eatV?&glln G ng ni%O gc?ueﬁc%rsettr@t‘ﬁ in SEQ 15 NO:143,

dest¢ribin i ments only
is not intended to I|n1t the scope of the present
i nvention. As used herein and in the appended cl ai ns,

the singular fornms "a", "an", and "the" include plural
reference unless the context clearly dictates
ot herw se, e.g., reference to "a host cell" includes a

plurality of such host cell4. [0050] Unl ess defined
otherwi se, all technical and scientific terns and any
acronyns used herein have the sane neani ngs as
connDnIy understood by one of ordlnary Skl|| in t he

Y o a1



aci d sequence that encodes a protein including the

fusion segnent attached to either the carboxyl and/or
w@nioso629er m nal end of the protein. Fusion segP€nUS2008§43501

i nclude, but are not limted to, immunoglobulin Fc

regi ons, gl utathione-S-transferase, /?-gal actosi dase,

Pé?l yhehbrﬁéehmn%tlé\eﬂmg tﬁea%moﬁ’laoéell hiné¥d thBtg pro@ucét the monoclonal

%gjﬁfwr&éﬁ&ﬁar 5% IAgtna?%eﬁre %@%ﬁgﬁe reserrllglnpc{n%n lhaldes nucleic acids

pmoﬂmg)me obnEB®! pmibedds B245C-(, 228 sth 1287-2h adetsf -43. ?ellgp@cprnpnsmg a
NCeicZaclRESNG tedh BRtibadids hr Lisins SheXdfl a%@bcmycobﬁnsmb aimegedieic acid
fencog]o%tnese a?tibocﬁésgﬁ' ci%lngﬁwa& c acid to lysine. [ 0055] A

smganutant faormof humg ’
\[@y]uy@dprpsgnfg@@éqogta@otlrﬁ@ esrantiodigs et bypd the S3p¢ 8@*8?& as 2288 C-1.
IERSHRYIH mIYpeplidis Sormuis@aiitor & pdrtion of SHAUDICC bt \arigngsdhezeos |0n@1QelD NO.

&r%‘émoﬁmﬁo cﬁzHil 1tf.’>I |§]Q1a|'1déd ﬂ'&'r 'glﬂ@ﬁ:\fb 'a?f@toflﬁng‘ Fhe hirBtidARLRb ﬂéle{bs to the

son
&Pigae ree@nﬁ%*évrta? é“tﬁ%%ﬁs Phinp ffeﬁ%‘t Q}ﬁet“f'%’o ding%"eﬁg‘g‘ﬁe%'%%e a peptide
abrhprising yssetiblly dr gsissingpf E6NYSQ (SFEY IPSNQ 1Bher YaAABRILINYS1(SEQ 1D
dqbgln fused to an |nnunoglobulln Fc, specifically

t[(%)%] Ihe prPsee\é\%l n)ben?( dﬁn?c‘?u% ic@mwom%"%{:ﬂsﬁg h%%nltlbcjdfeg %cc%rltﬁfﬁg to the

cHlaigred Sy braipre . coTHhisatiop vwa)ptnhama@fﬁwll«ea%e@?P'er?afﬁ?foti WP g¥gpent, or
hawsepr ovi ded a conformational structure that exposed

ef%(h ay TheeD nlege%? lnve;m& g%lya‘ég %yrjn&ﬁo'dod? tr@?c% Qaéﬁgjeét nsﬁf'fhe%ﬁgg ?rgm asthmatic

gfé‘ﬁl@?"ﬁﬁ ?0619”%1’9 %ﬁ’ﬁ!”i'SE?B'Eﬂ 8@ slugec[t fﬁ aﬁél‘i’l?‘ﬁt g'VL\fn}eg thereof an amount of an
efpitbapecdr@tfit thelclaib®d peéripegiedticiets regngertesasththaliasyBptons wherein the
| ﬁ%gﬁﬁé&%@y Le@&lét@ the %E\Qltytc;f" g15A m@%&&hta}elj%e @%ﬁétﬁaﬁl@p@rresponsweness

\a,‘a":chltaé)grfegb a?c#cgé‘%deug%?qslgwﬁ tLe un s o] %Elj% ec’tI Si'hg pregea invention also
Phradesi ngeethodapfdinfigitingdthe h@i‘ECt'Qi‘nPfl E?élﬂrla@é/ @@%?'a‘t"éﬁ (RR$\{) heomprising
adamlnwgﬁﬁuﬂycpdgcﬁﬂibjbﬂ infheeCBErbof CHD ifhditing ErOGMt df @@Ghtibody of the
t I\ﬁlete i tope bound by the antibodies of the
ﬁlaé‘ée&’ﬂ %vent i on. ANTI BODY GENERATI ON [ 0057] The
Rz 3t esbst o e AEsed dnentipmante iINFRELY e e e he routes
bijciudiny infraliehaib) iftrap@tidned) itaiation, intramtivela sdbcutditeeus and oral routes. The
%selk&(?rg/lerﬁ? %Eluée@ea\ mhgﬁ%ntde\hc@\ﬁ%pﬁéh%?s 138 ptiEHi R the?dpeutically effective

'ona |es ods of preparing polyclona
aﬁ‘ﬂq“'ﬂiebq“%t'b&?yeacﬁ%%WW ih?)""'f"ﬁ%d '%W?Ptl"[‘ ed artisan (Harl ow,
efbozd] .The prasentioentos inclades a bethed fordgteNina interleukinGa Pgtenyir 3 w@ject e.g.
"?Hﬁ&ﬁ sueRgieh Qﬁ !lle?cﬂﬁs%ase ZRApRRg, ool ¥eleps YittlidWingitie antibody of the

2%{”]?‘?%’{"8‘?5‘ ion rtcg %f %ga]m%xgnd (i%yectlng theerln Qr?egknh 'ﬂa hFoﬁgh the occurrence of
digwondrdsetion ablm/@eswﬁw %@arﬁmﬁmqisg@r@rae@swz)owwwraﬁﬁ@n Pidis' in a subject,
Wl@ the Gdpd @F (égobtémﬂg @imple ifBin tteOsubject; (byadabbibisg theisaregle with an
an '?OdY ggcgrdlh {o(%he {E%%gnvgﬁ gn @Jd%%u%t%% Iw?@? Hlow lrﬂmunoreactlon with

alhﬁ g@ir{c dq’tﬁr@wg’@mhﬁtpgpgrgf IH%S WPrefHﬁ%S?dmﬁ%BéﬁmWﬁVeVd of expression
esfitagl one or nore injections of an i munizing agent

a@&’z& 1 Ihe dp‘?élaﬁtqmentﬁaﬂ uﬁ'ﬂidébvémﬁethoy%r' ;S?étﬁlmﬁ’detHéVémEoﬂlemy t3€claimed

to | ncrease response, dD g
R BT =Ede S heli REAOe bUPT 8PN afriisns 2
t glycosytated d 3 shofetyany breimenusggehic maieynb) rrera)ing aniiniestalle sgjetios comprising
S%mﬁﬁncﬁl&ﬂ%aﬂﬁﬁﬂnﬂYﬂ&@éﬁhQ@ bufﬁﬁéﬁ Eﬁlﬁ@ F@S’ bndQainSdj0vsh B BGRAMuNizing a

;E'%PSF g’i@sangPJF&%’#ﬁﬁofg{]og ﬁg a c?(r% lrﬁ oqn 0?\n¥aveno’us g%l IXt% ér?oqg'al |nject|ons d)

di ni trophenol, and potentlally useful human adjuvants
such as BCG (bacille Cal nette-CGuerin) and
Corynebact eri um parvum Additional exanpl es of

adj uvants whi ch nmay be enpl oyed include the MPL-TDM
adj uvant (nonophosphoryl lipid A synthetic trehal ose
di corynonycol ate). | mmunization protocols are well
known in the art in the art and may be perfornmed by
any nethod that elicits an i nmune response in the
anlnal host chosen Adjuvants are also well known in




human origin. Typically, a rat or nouse nyel oma cell
line is enployed. The hybridoma cells may be cul tured
WO 2008/062961 abl e cul ture medi um that preferably PONUSINE043501
one or nore substances that inhibit the growth or
survival of the unfused, imortalized cells. For

%@u’@rb% hybridorhd18y Qﬁr‘g@!‘@p&bn 64 b sbraﬁrlﬁndnli@:l R6LEY RN a myeloma cell; e)
8%/'3 i yérrd?)ﬁr% grga C{ng F\%Qntlgcai? navrn %{%acie légé gf(g{eaa‘?lﬁoogm -Elarmed

tinygritiorn bridy) isgllatting said@hiipady- hypoxant h| ne, ami nopterin, and
tidogs]i HhaResent IRENtIE thciudBs Ja, meSHab Sor @Risias G arttrbcpnymtﬁmtrort he patient,

gvrthr% c%néq%esd?ﬂﬁgfr%ﬁﬁ b hg rﬁgtleﬁteenl e?ffectr[/é) grﬁgi%t 5 §1f IBE " ﬁﬂ)ody production

dihjbjtieg gﬁeftqve, am@mbg@ntangp%qlc@orﬁnggtﬂ tl]eé:\?énedéryﬁl?t@g.s r&enrnrbtrrtron of IgE
anibbdyo gipdiationt ey sedventt Brdnchialt bdttohy - giergicl utinitig allerbic sernaatitis, and
%‘pr{rﬁ%sénh 'aM@tréapbréwcﬁgl@‘stHﬁé %Iﬁé?d’b rRstisHidarBRAb Hibpic Mﬁ’ﬁﬁrtrs

erre

s et ration b & At o Grd (e IEp T ERRTR o et
@mkrsrhmmrmqtmreg tethe|patipnian effdsiive ipmpunes Bp @lﬁlbodgghan[rge@@@dmg fragment

Gtredof acccﬂrﬁ] th R cARE ||rﬁé1ﬁlonTMﬁ§?elrQﬁdtddf R dyCe? lahtEi-biftiing fragment thereof
Nririb@sr% 1ng |of 3 tc';l%J chePtgya%d %Hﬂts%n or%gesfr?ncs gggs[f;ocrate%vgth binding of the

nes may u
pM@GW@ﬂP&ﬁ“@EMﬁDnan nnnoclonal anti bodi es (Kozbor, J.
l 00BN The preskAt3mBAHdA inclSd4) mettBt @l @estingedn |giE-medididndigdrdeniala patient,

"&g&@@ﬂ& %jenf) rLsQéri H&{o't%%at?e‘ﬁ?éﬂ%ﬁélh&%%m WOf%g Ql#tl‘o&@tor §Hﬂ n-binding fragment

[ttroesAgcoc e te dieclaimed e e oA el rﬁg}tt?r“'” R
anhibitchindng B 3daits redeetar dnd inbisisayedt nfogr furichims pssesiaertwith dinding of the
RaRGIL i jopodi es directed against the 1L13. The
Slgpgg]:,] g'geh Vgeeintdg Ctl|08 é]cf) gesI asmegiécid 4 ﬁslfcwgrg;t %gglgn gofp as{?r%lél (i:nea mammal
i qenTpisop a@mmlmmgﬂo|trmrnamrnabq/thqapeptwalky|etch@ye BmAt pfgn ARtislial, monocional
Séhf?d@)d@#‘avrﬁ@éil |6Hst BN BOBS BRYinG Bhafctehdtics tha Wby tol bild@dman IL13 with a Kp

bnm’éen a%og’tqkpmg a@o%l’??y 1&#{5}"&%@0%& %qmlt%ﬁec?%oﬂé‘lﬁr%n@{s @ssociated with

TW@'“@ PHEe itgrenkin B {3/ the i} EcopiRR GBY B d1Rblin £ BRoaRieedy d?GLSf% bind to
craduse L. exanpl e, be determ ned by a Scatchard
%’%lé&\&%@ Borfitiond |medrat€dql§§l| |L1 3 %a@&r@ @r.mtempl'egz bg%@ invention include,
% E@ e ! tri %Er a@ i %mrt rc%ermatltrs
Nzrérrr mf firaitpd 1o, pllsraeaghme “%@ef% <"§Ul§€r B8 §9F M58
dallbrgit | comjurptiviie.eehzeres  wiiveriag faydrelidygiess tchnaia rodstivetivey grgfignonary  disease,

(SRR olitiS %V@'}ectroﬁuuvbﬁ@ Lcﬁérd’éb'ﬂrﬁa Wne osﬂ&‘éd)rasréc or this

pur pose i ncl ude, , Dul becco's Modifi ed
eBglef D,e%ﬂpﬁ'rﬁrbﬁéﬁ tkﬁl\ﬁ"é@ms The nonocl onal
a@éésjo w(%lﬁ% FREEEHEEn Binfig g hidiSi %h&raﬁaﬁ arr@ard.e% Hugh R4 £d

T G TE A derio e bR Pa e Moy Bl e RLl CR%:
DIOU0D] HGURES® Bhméretes et thyelis oR bt af B1Ab RRAEVGt @gdleqahywman IL13 by

gfhb £2690-55 pﬁgnﬁ,hgéapat ography, gel electrophoresis,

ok%%ﬁ%&l&o é)gflguia es th f@%ﬁgﬁ} lE%rrﬁtﬁthona J‘Qg(i%]es on\{l?er ﬁrarfé(atron of
nﬁ%b@mbﬂmwmﬁﬂfﬂ@@@ﬂ%s and thus, the invention is not

| otz elcUrE t5hRistrates e pﬁe@dur:bhtgmsl motgididl ceptisies Foar IL13-induced

e‘%é@n%%n o#dﬁﬁﬁ&%%&ﬂﬁ‘@lmaﬂ%h%ﬁgé es my be made by

as those descrjbed in

UIEES] FAEURENS. ilugiragepgine; gfrect phantiffi1d moperond tantiqopigs P lrf-induced up-
" reginied &Cabs3 antekdmdhumaefenosytdso an ant i body deri ved
froma single eukaryotic, phage, or prokaryotic clone.
The DNA encodi ng the nonocl onal anti bodi es of the

i nvention can be readily isolated and sequenced usi ng
conventional procedures (e.g., by using

ol i gonucl eoti de probes that are capable of binding
specifically to genes encodi ng the heavy and |i ght
chains of nurine antibodies, or such chains from
human, humani zed, or ot her sources). The hydri dona
ceIIs of the |nvent|on serve as a preferred source of

' ™R I A o I ' A IA o




Queen et al., U S Pat. No. 5,585,089; R echmann et

al ., Nature 332:323 (1988), which are incorporated
wheoosioseoby reference in their entireties). AntPODUSES4/043501

can be humani zed using a variety of techni ques known

in the art including, for exanple, CDR-grafting (EP

2@94]49@;UREOTIILp1mdDdsitm¢ﬁectmf WO-1918/ng9ednal apkitBdiesPert IL1Nodced STATE

Fﬁﬁgﬂn5Hﬁ$gw401 ; and 5, 585, 089), veneering or
resur ac|

P 519, 5 d

(GH3tin GGG S HHeaTe 1855 268 P150) 15 adEk 'Berg ! riohocona
Rnifpbeyi 288A-di neering 7(6): 805-814 (1994); Roguska et

036] PIAREXL sl 8 3m(nd 20id)spquedador alieal/in aadh WL fregiohg of monoclonal

No. 5,565,332). [0071] Cenerally, a

nt'bod 2k
# zed ‘anti body has one or nore am no acid resi
|[<PQ3? oﬁl%@é 10rdegicts ither 3pjRA 30 BRINEES PhHEE VI A ot- rﬁ?J?Hin"f menocional
Ehtveey 22006.hunan am no acid residues are often referred

Li§38S Flddﬁoﬁtdegﬁ@ %e%&‘&ence%f b 1iGHE @ha‘rﬁ’\f&hébﬁal e oﬁsa&ed'ﬂxmamzatlon of

N s
afichnd o mineRésk $1T2-NEYersd HE2-BIP27, Clol\ﬁuftV\(?feétonsggr_[ed veifh hursgpgrameworks for
(bb®&F)and Wei chmann et al ., Nature, 332:323-327 (1988);

;{&%9{3 @&Eqﬁ dgdlc(tf'the%% é%%s&%ln? ﬁ%%h&wglﬁé q%é%@s c(f %I%g)n’ Flgka}(a 11.

uences
deHPle SEBIRG 1% G-Eep GRS Fies g REmRRgiorig rﬂ.ninm Sandidatss.
Actor ¢iGUREYIA Asdepibts EHSARizsid 89AMERT 45D (ﬂ|ge1348ajegcte thie FEBISA gesults for

agaﬂgtrpgq%@ﬁn&\}g,:@ Pat. No. 4, 81 6,567), wherein

l?j%ékt %\1‘%@ 18@%C?S%E%§g$$m%§ 0::061 m%%??anb'raw cand%gtlesfa bl S
deydle MQUREr thrdepicison contnettion Pindle i ferstwo ICWdﬁiﬁfa% 1(¢Léeand CL-13) assayed
haafrBRir 264l s Bdnigard v trr dineyld bahditidwy (428MBE0Y #@)Tbr Bdahges Ili-18. The

V"ﬂél&%‘nt%%{’??l%grdgrﬁén%ﬁ& ?lentﬁ%&ﬁ;}% l.e sone FR residues

om anal ogous_sites in rodent
APR4h Gt d 7 denist e seassRTsE BttEPS AR R e dGiFes are
anBJGumanBymﬂesmaabmeﬂbbm3mh®magBEMEs treatment of

e Fﬁb@?eHQBépﬁ:tstMLHTﬁiﬂg@;%;beb@ﬂbt?@zs@/@fi be made by a

R o TSR iy By 35 g Prooe

| PO Figurs H edepigle dhef vagiablenlighteghain ﬁ*ﬁ%l’ﬁﬁ'@ﬂ"% beavY ahalespgeanesssior select
SefAdidkeSBcomblnadmt afieddies.Nos. 4, 444,887 and 4,71 6, 111; and
PgTig bI| at | oni WD 98/ 46645, WD 98/ 50433, WD

e %EF@E ¥k54, WO 96/ 34096, WO 96/ 33735, and

V}QM@]]-/ T:h@?rﬂlgntlon RahRlitcd B8 pér&ulbﬁrﬁ&lﬁd@&B@t BEtotR! EdiNinddY vectors, or
;r%ggents 8scg>ela h(ejrte% bg%’“ﬁéel tﬁéyy mayT\g§/[ F%gn hg lt‘e?@xp&égﬁlca%cfhe%m is for the

PRUSIPST cgpcpsgrlfplr@ﬁaarhqyﬁa?m%ﬁ@gsf Qﬂlygpd gﬁ?t l%ﬁdé%|ll1(lf€lfﬂ sgoRgyof the present
ahventioVbAsQ.Gbdbadin #Nd tiri the alipertied tlamE airecsiguldriama f3),,"anAl aad "th" include

Fié@'% Bfér%'%g g%ess ngrﬁé)QfJ QQFJ d|(§att 5@ herwlsé ‘e, g| 'F@ﬂ*&ﬂle to"a host cell" includes a

Hurman anti bodi es can
W@@mﬁéaﬁ?ﬂﬁﬂﬁ usi ng transgenlc nce which are
i joeaRpalbrliess ddfinasixqirepsssi algtecﬁhumjtahd)mntiﬁe itrivg @toang acronyms used herein
' RaVH e gi\mHéalnﬂés asREhmMY LRHer§ieta b ¥ie B &8indNIERIM the art in the field of the

| ‘n F g&tﬁ?% arr%n.l e ong or}g magerlgs sim n%r or eﬂp\%l?enﬂg{m& ol'e]zgcﬁgéé h%%ﬁll can be

i meﬁ dde @@ctrcaﬁathmpsﬁsw ‘“b%ﬂt'%%leé‘ijw m@h@ﬁquewe&% Bt materials are
I BdseribBdhbssin. enbryoni ¢ stemcells. Alternatively, the
human vari abl e regi on, constant region, and diversity
regi on may be introduced into nouse enbryonic stem
cells in addition to the human heavy and |ight chain
genes. The nouse heavy and |ight chai n i nmunogl obulin
genes may be rendered non-functional separately or
simul taneously with the introduction of human

i mmunogl obul in I oci by honol ogous reconbi nation. In
particul ar, honozygous del €tion of the JH region
prevents endogenous anti body production. The nodified
enbryonic stemcells are expanded and mi croinjected
|nto blastocysts to produce chlnerlc n1ce The

e o o, o o



receptor subunit, tissue-specific antigen, virally

derived protein, virally encoded envel ope protein,
whawsesisat | y derived protein, or bacterial surP@Eres2004/043501

protein, etc. [0077] Methods for making bispecific

anti bodies are well known. Traditionally, the

r [easoial patatts prdogltichicos meftiolHd e dré Rcaagtidtdaictre@Sbyi 8ference to the

b&%ﬁtda"%dt q’avspfgr e Burﬁo%é 'op@esé?ifbmé \Mﬁ anéHSHﬁbOle B#B{ék]ls r]sznzymes vectors,

heav

chal
R e ) PGPS AR DPPR af 1AEY P 115t Wi M aeent nventon
Cidrelan, nong lerein IS @SheE@NsIBIZD ag g_rggq;r)lssmBe@aUgenvgﬁtlon ligenot entitled to

réﬂﬁ&@hﬂ§&§kﬁﬂﬁﬂ@mﬁgoﬁﬂ&ﬁ?@ﬁ%gbU|in)heaVé and |ight

C se hybridomas (quadronas) produce a
d@ﬂ@ﬂ@Pﬁé}ﬁq xture of ten different antibody nol ecul es,
abosahiRetorbimbit IL0A @ahigsed taiemordeeméetto fansipechef Hybridomas that produce the
%JnU&;nQIra%tlboIQseof%rdrésbﬁfﬂ’tvérﬂ& %ec&rh%aﬁﬂ[fﬁ§$orﬂm%?aﬁy$v§ua‘olﬁ from a

Nt chronat o

usu acco
TPl URR T S G SRATECHBEEP Ao B85 (e 29, M- and S B
plucbllstrl@hb;d Terypsel BA.). ¥yoBativelnd gpre T ealN& ehaedingei1%ay HENBER into a

Jplasmihoer&@éﬁeﬂﬁ&aor( 185t Jand [efHPb8dd iy *épd)huMBé'rl AlGession systems
cggéi r%sto Wet?lpq Rn}gﬁakn%$§ r%btﬁo%e Qfl s\;]lﬁj mnf% aflp?/l% honi)scof %lon?né C'Tm? expressing IL13

[ ??ﬁﬁﬁ@@q'%ﬂ |S?ﬂ”€'29ﬁ£qf 8 org Wﬁ'ﬁinﬁw%‘é‘%ﬁj@h@@@r"e P PrigR{iNeP.652,123).
pBeefae afthe/deganesicy of tiarpehstidsuad @tiitldersf hedbtide 6&v@bites encoding IL13

CRVSdas ﬂ?@@'pl%duc@@rﬂ?{e'n%y@gry% Auaé&iae g&aﬂénc‘ﬁgy %Jb%tlng combinations

Theaeiin oettle A aRee e BAOIEIES e PR AR g sandare
rigiiet gertioy cdde ras lepriert toctheanusleblida deavgnap rtieas egves ffan nattirallye@sirring 1L13
%@pé}bfndetah@alfdd& VafdtionslBAS b@&ﬁ@&ﬂré’dg AﬁMe bithadd thyl'p@igﬂdéd May be used
hﬁ %ﬁﬂ%ﬂﬁ&ﬁloi &%h grﬂ%al %&%?er%é anqg dleg %g’[’bl I’?oelLf 3”Tru nogl obulin

at e exp ressi on
v{% brrge! 'mawaogarr %@W?p&@%%ﬂ b?rﬁﬁce?' Be @@TGFS@B P2 fygja protein that
Oifag d1ei 1518 polypaptideuatathed iale fuaioh Segbentg®Refusidni agmérit sfaciidsi i€ protein

%ﬂ'lﬁc%ﬁ“ %5 lttﬂ‘w%ﬁwe %é@rﬂﬂ?&t&n 1985 RSiRte®dnd Blirified d\fé“fnlty chf3matography.

THFPL HPEE 578 PR 28 Y SIS o7 et 2 uson nuoei
i 3videnguienns. thaHencedas comipteiy aicledirgribd el ssgment ettashardpo sitar e carboxyl

t 3MB/oC MR RFHihaY ehdPbiBél pRtni b&kf&]es‘égmeﬁtécrhayaiﬂélddgomt &f not limited to,
n%}ﬁﬁnolgho&fl %qu%gn %{ggﬁgﬁp‘gt&f %S ra &i%alg%g aseN(?nH}llymlstldme segment

4‘7‘@‘6311’(53 obigitsing tq g divalentanptpl epngndinaigsetiiding praléinant i bodi es may
bieospy espanitetly polypaptides cormiBisegl ok & parton BESEHTOIING. Tor 31kt @lie6, or SEQ
plb(NOeb \Whé;en%m r%thM ﬂ 3 's &Qé %'M&Q bé éhgﬁg%d hé}%( fﬂla W Qg glutamlc aC|d l;t)o lysine.

%%S |@n 'n% anpl e, | mrunot oXi ns

b AUEPEL PSR iﬁ’mgr's(ﬂgs%lw aate X8 h%‘ﬁ‘&@ Bt Bﬁ‘?dd? gﬁﬁFra"e the
f antiredingyof hetpreisert invemtionp Ghid muBtdenp loblb 1 3ofontgindct sadirigle mutation resulting in
G SormOdt tﬁefwr&e;@lefr@mmn iengll, Uil BhdAQthi: Gl ggmd In order to

%?ncla'}gtia neutrg{l'za’ Flg&ar‘@b %bUt h aﬁl ﬂ{yég%n%%pof%ﬁ‘g%%nss%d t%e mutant ILqE protein
aﬂemfj fq %ﬂﬂmmtﬂ)ﬁ?é'%‘é\’h"“g éf??é‘ﬁ‘é‘f'ye@@ ARfl \wRscrspresser 1B atmaniiaaccel ipe such

| that 1@ redoraingnit @steidfwas matarallyegheosybe gy Tllmmepdﬁee of He asion be@in may

' I{évé‘ E@vﬁég%nf&ﬂ&loﬁats{r&g@ tﬁé e%ﬁo 6'301 I)éfl% desc Iy'c%?lgtlon may have
R I R S ETFIgﬁnefﬂHﬂ‘h?f 2Bt partcuer
fepepephage |i braries. | DENTIFI CATI ON OF ANTI-1L13

ANTI BODI ES [ 0081] The present invention provides

ant agoni st nonocl onal anti bodies that inhibit and
neutralize the action of !'L13. In particular, the

anti bodi es of the present invention bind to IL13 and
inhibit the activation of the I1L13 receptor al pha

chain-1 (1L13R 1). The antibodies of the present

i nvention include the antibodi es designated 228B/C-1 ,
228A-4, 227-26, and 227-43,8 and hunani zed cl ones of

228B/ C-1 are disclosed. The present invention al so

i ncl udes antibodies that bind to the same epitope as

one of these anti bodi es, e. g., that of nDnocIona

SIS N oA rr\r\nr\1 I T . 1 A~




[0087] The anti bodies of the present invention may be
nmonospeci fic, bispecific, trispecific or of greater
worosiosyeri ficity. Miltispecific antibodi es napChes2004/043501
specific for different epitopes of I1L13 or may be
specific for both 1L13 as well as for a heterol ogous
qEs6I0MNA3 pSikebtidas exprd3sdden @ ogiauk dhebsylpiRRtand éheOdomBRicially available

SRR e B 5"%%@2““9%% 1908 B 8 5130 o oyt

énd gparmlng}an qnﬁfﬁy%tpa aﬁ_ 1§§§e%§at? vg@ fﬁ] :mlejn@en p’g{iucemg coli do not
Lrod Y vba@ 98 thelepitdpé b6 by thelar@idglied didhe MesBE BivéhBdy, 5, 601
, -g| Rﬂi'l(ﬂll' , J. Inmmunol. 148:1547-1553

Ant1 bodi es of the present invention may
lie05de Jbe #rifeadicn pf tagpresent VANt mahegenespied bieany silklp BeiEyd known in
Qfie HOT THeOaM(isohie®bf thd. pidsenhinehtichey do@Erag Mbligddnalrantibodies. Methods of
%Pe?gtlmg r%@é:l!ﬁél Qﬁt@gdlesu?g kﬁcmnt t‘aptﬁé gﬁllleg rartEéH Wm ' &Qeal Antlbodles a

escri her ei n

eci f
b e (Caf GoPO, BRI AbTBY; PPSnar 1) GEYS MRcr s ereby
donipprged il referee indts peigatylues, or listed in the

-lf@d@h]e$0|aélgmﬁb géhr i%%untfg@r@ 89 bed¥deti té@@“eﬂﬁayolfe &dﬁ%lﬁr&ﬁﬁmanous host

RER AN PoReRE 5885, 1EE B, BECRL BT 4 LELAR ot o
FontgipegRdygias! awkmdteﬁ SP?&\fl‘éfoéthe PRiiget: T agminigiration £§ the guggnogen may
adntall e@@Sdr nBR%njedddns lob@asimBiidng a@tnt beR 8§ besifed/an adjuvbi@a&drious adjuvants
7nq)a x aisg ltoqa:?’éase%ﬁg Bolég%gl%spr?lge/"dgﬁkduhgecﬂ%e h%ﬁ(g%ecég anﬂhclude but

% I dent
ﬁﬁe E“H dimiigdyto, d:ﬁed‘“%se RIS 8N RBPIRY): le‘i‘e‘iaLgelsBsuari s %lF’B'B“m hydroxide,
i suddce detide Bubstaives picke seipolerithinepitroninpolydlst folydriiond, Peptides, oil emulsions,

%?HOQQ%@(%eWa@ASS Qin|¥Pépﬂ<§11oW'eJachEdJ ntidHly Qgeﬂll ﬁé‘wﬁant ébﬁnalﬁbgﬁéﬁ as BCG

]lgacé %stt%ocfsuﬁrér}) cl, ryne actenum dld'l_onfée rH;?c?sbo?%é) vgnts which may
fheo pMRIpYEE '@%Ud@tth%rMFtLhT&M e GaeROSHPYIC i Ho Synhetic. trehalose
aiioiyndntyediade) Aminuitiyh r&ocdis Bre@lekhowh AR it e SP&l thdy ®e performed
¢l t

a Iyog)ghwggcgni tRat eﬁtﬂ%}brp%ﬁec‘ reﬁ%)ﬂ{.)ehlg éhgeglﬁlgl% ucﬂ%s%ﬁ‘ IPL@gants are also well
tHvIBiP & pondi ng epitopes thereof. In a specific

€0d561d i Toreatly, the fremabgen dwithes withobleadijugant) $sinjedsaicite thie tmypmingl by multiple
WuBJ&taﬁ&ﬁ@%Fﬁwtr&p@nt&\@M n%écf?&'s eormﬁlhécchlé}ly%ﬂttﬂrcﬂ@ﬁnl\ﬁ TRE immunogen may

|rg§d rgﬁ_n\ls I)ﬁaeptl}ég apfusma /p?oteln or varlan nhereoP Bg;fe)ndlrégp%poa%e nature of the

Cﬂoél?ﬁpﬁiﬁéﬁ eh é?r@ﬁnf’lhyd'P%gT]y rersett IHWOPP‘MV! Ggé'lﬂy inpt ohajee, isoelectric point
PAES B fiay b VNl toOddnjadaes tAd hinlk@cher o sMplokih Kabwdto be immunogenic in the
ptﬂ n¥npa$ BL hgdﬁﬁnuﬁl%o?%ﬂ clg?(ﬂég%%ln H&ﬂﬁla@ ggnlaldg‘éml\é‘% cgllﬂuggtlon by derivatizing

di ze nuc e enco

salCF‘ﬁenﬁ‘é'ﬁ‘Fa' F9PSHrel S5 6 el 1 FTTHRRSEN AR S JIMRRSEe PR o be
progisgafed suchvtbai tai covelembkond lissiornize, aniédmmgh sidn-protein o@egdf magigbdology, or

' Jﬂhe? fetHSds (Rflovsﬁnh@ihé sl@ie@ 5“1559 E’%El%ﬂ)léb' d ¥ucﬁ an"ihn@é?shﬁé Bl%fé‘n's ﬁl\@lu&f but are

R R e s AR e
firvosh inigoitgr, ers pmﬂ@souw helger pgptigles. Yayioyspadiyyantsgnay be ysepdo ipgease the
NinmOrioloidal 1d3pdnee ds@edcAbelibbovd.he i nventi on al so provi des

a[GééOfSQﬂé ea%nbtoﬁé‘é oF W&Eéeﬁt' \A\ee{qyon EH?Hé)pée mpr'\oglgtl\an%n@fodléasn M noclonal

tion as
b%;‘ltl%ﬁlﬁs ﬁ;é}( h%geWmQ ﬁytlnﬁcénaat?qhn?l%qy Yeh 8% W‘Pﬁ?l écnbed by Kohler and
cloiisleint Nature246i48%l((1995) dnd rU.SxhNoe 4,3THE0) nHarbas stagls Antibodies: A -
deB& b FnRE (@ldRprin @amsﬁés&gt&gpr@@@mpm@ Bd. $1988)/ Hammerling, et al.,
ant 1 bodyconpetitively inhibits binding to the epi t ope

by at |east 95% at |east 90% at |east 85% at | east

80% at least 75% at |least 70% at |east 60% or at

| east 50% VECTORSAND HOSTCELLS [0092] In anot her

aspect, the present invention provides vector

constructs conprising a nucl eotide sequence encodi ng

the anti bodi es of the present invention and a host

cell conprising such a vector. Standard techni ques for
cloning and transformati on may be used in the

preparatlon of ceII Ilnes expreSS|ng the antlbodles of

e F A/ ~—~ o o



host cells. Cell-free translation systens nmay al so be
enpl oyed to produce the protein using RNAs derived

wo eassdee7 present DNA constructs. Such vect or SPOEYS2004/043501
i ncl ude the nucl eoti de sequence encodi ng the const ant
region of the antibody nol ecule (see, e.g., PCT

F&h&%&dﬁawnﬁvamm& Gldéﬁﬁﬁb?don{g%lseu&}l N.2.a{1ba), BN MHLEIGown to the
Oa:ﬁls%rh %er exawglas of méhoég%hlf% r%gey d& q‘n opgd %ﬁﬁrbcﬂ:&b% {ng%lf@ﬂé” antibodies

e%‘b'ﬁ'%s@i Gr¢ Bt wa@d écmther eUnr?@awﬂdrvbmqoglmtec@watren(Korbogtr]a' 1983,
Rimelraloypteisy #52 Cok etes., 1963 PravelidtisAdan ScheSHB@BEAP030), and the EBV-
@Mﬁ%a RBhnlqe Ldb%eet o a\aafn ﬁqg@ofcuwaw\mrboﬁsm ra;gﬁeet *mé%py Alan R Liss,

ani sne. suc

e B 2P St e ok o 6t HisERoR P ooy Iy v Be, 0
dahdiagyesubdiass therepfoThe heanust pyqaliieingdies Nt chthis énverdiprkagy be cultivated in
O8RS vits. phenot ypi ¢ sel ect abl e marker gene is, for

g[éfﬁnig lugi{]g? e(plgaggyﬁg oma?echrﬂcg‘l % ﬁ s?gd%h 5 pﬁ%se aorpuq%nl?ed moHse a mouse
rVé gihvreandRmunesy e hargstesfrail é?fﬂﬁ' °@J@b?"@§§?%‘ﬁ’”?f% E‘tsb?r%"af rtypically
pheladey alith anhiostinogel toselicin ynptdbeytdshibatepratiacd vredte feamie of producing
Caﬂ %E&hﬁ%r%p&\f Ckam {5 ILH& Qﬁméﬂ\%lyslyﬁﬁhoaﬁes% bQ Mﬁ%%éedgfn vitro with
(Pharmaci a Fine em cal s, Uppsal a, Sweden

(1% BHEGa Bi ot ec, Madi son, Wsconsin., USA), and the

AE0B2)( Nevagenn nmldsu snimdywos}'@mg stwmi,dornJSA)éithammrip“RSE‘ﬂﬂood lymphocytes
((PBYe S 40088 ifCa RPRUHah Qin a@d’elsﬁebacgsm&a'cblfs% Elﬂnéh nolSNis are used if

z;z%b tﬁr@a@%?amvngc%nosoﬁr ssatré'I SIre@eThe lWEo%g ar(e t@e@? %d with anglmmortahzed
Freb ¥g tugiRg %wﬂ%féw EE S 3 peigeéuleﬂ%sﬂmleb&m.amawoma cell (Geding,
m@KafnyMritlkibdleﬁzS:tnn@ﬁdsl an@ RpPLtes Sicademicdtdss (3986)) @p.Lbdd 03)./immortalized

@Fﬁ’n%@ Ql%r&uallgﬁralﬂ%ormemn’éﬁan I%S %&ar(yjr%m’cells of rodent, bovine or

act anase Penl cilli nase% Br onot er Sste
(TR el T g i B o DO e el ma bo
adultyredNind aﬂtebl@@&tursmqmro hetpgsferabivt qontainsogmh @anmére sybtances that inhibit the
pér&ﬁﬁpbleéunﬁ\béﬁéfqm (el dﬁlnor%ﬁze@'cells N}#%L(ampﬁc lirdfe Eﬁ&tal cells lack the

%ygygnSe q&%n?hlrre)aquér@e &ﬁosro]haonbé) vl (tirac,l S c()aFas? %@%%ﬁﬁ% d:ulE da medium for
che ﬁybsmnaﬁ gyprqallvb\wi* 'nEla@ofﬁya%ane @mneptsmr ?WgthV‘lﬁ'ﬁ'B‘b (HAT medium"),
NoubstancdsQdD irpvelietmsirantiiarelcaRT-beticieh eelar esent i nventi on

' [Bé‘ésﬁ Q»?eférbmm&ragg& tcaﬁ.ngsear@%hé@%h REO DGR SE.spsFe'saFne high level

ACt | cet
oPPETTB Gmnél*i"ﬂy EW“%?‘?'%YH agfpo %8&99‘:‘0&‘81"?"8 r?”g éﬁ&é’ﬁ&'&e P AgRROYm such
24w WAgarsediypl. dore eieferzad imubrliedoelslings are piuritsamyamyagieefu whictecan be
(ABRkd, 16 iRPEDLBM theGhiR %tn@@@bﬁﬁﬁi@tﬂ&u&pbenter San Diego, Calif. and the

pRlyRdenVLati g, SSQUENCRsLOL WoANGENPLI Qs o mouserumen

ab e 'mar ker- gene I ta
plretsrantyelpma éd'u'é‘ﬁ%: &8y pise b?éﬁ%tfoﬁﬁé‘t%ﬁ@“qnn@f |hyeran mai*ﬁﬁbgal antibodies
OfBHBIS J. IRMOTENL 138 300‘1 Qfgsm)enaradielubét fai. cmebcnnnal%tubody Production Techniques

. Biol.
e o D T DT
(541 i cupregped eﬂwe s hvprdons 6 2 é 3d)°a§dl‘?ﬁ g gssayed for the
emedea®af mghogoeal ahtthedingdizecdd poaissh tha tild 3.dEa ihdiog) epeaificly of monoclonal

hﬁ?ﬁﬁﬁﬂiﬁ@ @Jc?@ﬁ)f HY ﬂ)tbﬁdo@}ﬁ(@lrsb@d@férrﬁiﬁ@d by e. g immunoprecipitation or by an in
0] UCT OKI

v:t&i@%dﬁﬁ 0 faycgurcgtaa r?ﬂ?%};@ugoas%ay r(ﬁ@gg eg%wﬁe lén edo lmmunoa%éorbant assay
t (EHEARPUrb dgshiiques ¢re toivwn lidhe, artendwiibin gl skit efdhe ﬁrt@@mﬁfr'%l@“emg affinity of
and gl ucoki nase. Ot her suitable vectors and pronoters

for use in yeast expression are further described in

Fleer et al., CGene, 107:285-195 (1991). O her suitable
pronoters and vectors for yeast and yeast

transformati on protocols are well known in the art.

Yeast transformation protocols are well known. One

such protocol is described by H nnen et al., Proc.

Nat|. Acad. ScL, 75:1929 (1078). The Hi nnen protoco
selects for Trp+ transformants in a selective

medi um [ 0099] Mammal i an or insect host cell culture
systens nay also be enployed to express reconblnant

o e r



PCR may then be cloned into replicable cloning vectors
usi ng any nethod well known in the art. [00105] Once

w0 b@snebeot i de sequence and correspondi ng amnm POT/E682064/043501

sequence of the antibody is determ ned, the nucl eotide
sequence of the anti body may be nmani pul ated using
ned rmandgonakintibolyto W3 cam, foexarapid, bé deterhihe bymrficgtcHaat dnalpsisafiunson et

w%a%.wﬂansaq@%l@@@ e 9 recombi nant DNA

t ech n| ues, ect e PCR, etc see, .

B e oS e bR e o TTEP i TR el By G B imiing
adilytion fro@guresMidesainady s@hdard medody\ Qoeinm searar Suitiltienewdiire madia for this
E;ﬂrpose%ude ﬁfﬁéiaﬂ@le@ﬂdé&fos%@ﬁd@%@é‘yMem £hd BPWI-Ng0. The monoclonal

%g %soﬁecreted l%otﬁ %Peesl %; be lso|élt3(le grs pw%dggo%‘& rchu{ture Wdlum by

vﬂ?PV@W‘OM e'"Hlﬁ'ﬂW‘qukE’o PHSF%I%OP“E??‘W?@f &YEnée t‘?é’r ePigtejnn A-sepharose,
t Hyérbxyapetit bhmt\atmp)]y g¢! exayeirechatiratogrhy luethleeopharesian dialgsis, or affinity
dm%&gg §3nyanm no aci d sequence, for exanple to create

ey ﬁvsrﬁa?v 3 P e o B s e anfopges and s, e
amerlt@n s optdmisddeibeicselepfodudien im byavdoman dorexariley fie mohedonal antibodies

ViAdyiba a@e 1§/Q8RMBRariBNA RthbddSREr8Rbst Geseiibatini U.8. Fah Ro. 4, 816 567. In
S’tﬁqgon{l et%e ermtﬁgwo al ank?yody rgfera to a% antlk;ga%&gg?d’ froﬁ‘hg sihgle gukaryotlc

aﬁPyora%%aW‘Pt'(j [flone: Ha¢ HN/s) avqoam e ﬁ@@qc'ewé antigodipstod fhaiimyention can be
t raalily iggHte@ire®d edquaeeriesing eorivgrietavasdeaUdés| (b.b.yby UsBiy Bonucleotide probes
rtﬁ’é{'t&en(%péb?ecgrgmdmergbec% Eoegem@s'. %@cﬁng tﬁ@ ﬁean ahd® rg%t EH‘alnE Q)? murine

R T R

dmentibpdsgrve 2msa disteged praidte ofipHch DN?Fh@ncEr@latedoﬂﬂk DNagnayrtg placed into
NgxyreddRn Dettor, @hithyar® e frnkBighe® intoREISEIR Slth ok NSTBMS dimian COS cells,

r&%'ege st oq/ar9 &ﬁ@{c@@' m@%%ﬁan % tﬁéir{gg\go% gthgrﬂ%% 8r§%£ ﬁ'nemeuhoglobulin

‘8@8}0 gogin tfaa qyptgqqsr?@m@foclp{@h@ﬁboglp@ chmpl@:@f I@mgc)ells The DNA also
F?na’f be mabified, fot dxemple| by Butsliteting the eodiygrsedquatce dor lbymarigavy and light chain
C&F@@dnpﬂﬂaﬂg m%acé GﬁhJ ﬁoﬂ%wg 'ﬁwlr r@gb&gﬁcegﬂ% %o %@g&s Morrison

an anti eC|f caI

e hoRA) s By SO b Froptoqbilp sed bt A chps A re codin
rmnt@n@rfpmn%mdw@gb@ﬂm pd!plemlnfs feehp aywnirerdenogiptulini pplypéndide can be
fsfustmété@ df tHe@@hSRMS donditd of B foh@d’d@laf e iiéHBorR B} &R 1AGUktituted for the

vlé |a% atng hgg Pé QR! r‘vc%mgh H%%gl %f %%anhbo%%%af% | |9\%gwé(ong(9 f;rleate a chimeric

e use
n‘%‘@@”taﬂ‘ibﬁ@ aci d substltutl ons or del etions of one or
Nooee] e argibddies g bedmMordy=gdneanfigdie € MethodJorpephiing Inﬁ)ﬂdvlalﬁrg antibodies

' Jlle ] 'l«rﬁg\ﬁrﬁw sze ar@“ lsdt” éx'atqﬁe b&'rédmgtﬁoog %0&\;6@ @cd?rl% la o(g%resswn of

ne_or nor ai n
IDREIOETH I P pERFRE D TR TBPSALErE Filetey @neraly o any
emvinbimieds eetion o ehte qrvers deavy chainesrpss-tking ideroativeii, fnetréieyant cysteine
Skdidubs & subbRutedinvith aldHAf o &0 re@ﬂ@ﬂ dr bt@ Reletb @S H tdPA&Rnt cross-linking.
d[ﬁ%eigir %ﬁ@o%d)}: (Pragan]ieng %ﬁl(%d Pe%%\%?? sg%n" c gep%tc%gsr Irr?agil et8| ?r%g?gqids by known
ti@a'ﬂ‘)es AEeHBP'e) dieb and F{pb), fraggenty & theirpemion manise RFQ@M)W proteolytic
Tcade@@a oftfhmaroglpbuliamoléd@led Léngcléiweséucﬁ 39BN (tDYro®pé Fabifl@Gnents) or

P&Tc‘ (édn 5r§d&%r P%‘Sgn?éﬂ’fsB *1‘* érf%% Lgargtﬁgghe%rg@ar%fgg&g% tfﬁe light chain
?%%ﬁgmﬁﬂPg@ﬁﬁgdé?m%%BPBﬁPYﬁP@ bi ol ogi cal act|V|ty

can be used. As described supra, a chinmeric antibody
is a nolecule in which different portions are derived
fromdifferent animal species, such as those having a
vari abl e region derived froma nurine MAb and a hunman
i mmunogl obul i n constant region, e.g., humanized

anti bodi es. [00108] Alternatively, techniques

descri bed for the production of single chain
antibodies (U S. Pat. No. 41946,778; Bird, Science
242:423-42 (1988); Huston et al., Proc. Natl. Acad.
Sci. USA 85:5879-5883 (1988); and Ward et al., Nature
334 544 54 (1989)) _can be adapted to produce S|ngle



cellular machi nery for proper processing of the
primary transcript, glycosylation, and phosphoryl ation

woRoosle29gene product may be used. Such nmanmmal | BEOT/HERN4/043501

cells include, but are not Iimted to, CHO CGCS, 293,
3T3, or nyeloma cells.[00114] For |long-term
Hooghl- Yoresoidle pees dnettitingin viod useeCantitridiesinthurpanstaed insifro sdtaidreassays, it

%Cms St B E’sreecfg%’geﬁcedmmgrﬁ’zred eawmgreemfs&l és hi ARRriMheBEly s a
AL SR B or S o R S O LB B e g roch o

cofitodiesn having z vagietiieyragion glerives o camuiing, mengeienat entibedycand @ human
bﬁmhﬁo@lﬁ@fn@é’oﬁﬁzﬂmt Kitork) Mamsdswrptdaw.rlg@ﬁlmw aA§BHiIEHrd Ho@n in the art. See

e)e(éérl\)%% nOchei%Qé‘iz‘é%ozgﬁg% e?al(ﬁo%chnmgésolg?’&‘?{ggeg {i?c% ‘Pﬁrmgeg

dmpengl. Mefheds 125581202 Y é’é% Nor 8047 106 A8 1 3 %116§9r?ewh'°h are
| imcbipareliad bdrambyoéfertive inftadrentyety. DNA, engi neered cel | s may

t[ 79]I ll—@?ﬁﬁ#ze& QntQSd@Q’ afeoéntlgodg mgl@%%s g&e%d%é h&hﬁ%aﬁg@c@s that bind

st%‘? %eévfe&@r“@%arvwg P"‘? ?{ ”E%eemf"@k‘?@ ?”ﬁYa“l‘?iemﬁ”'%?srﬁ? s 2%9#% fgn the nan-
rhemars spatiee apd femewasie (R) tregens drech al Huoas invedniogolutin solflley Often,
| fRmegdtRidtdian Measuiad flamb@ork RYIoRs i He MB0SHIRS wWith GheJEd@bponding

rgilc]‘ug ?rgpr th %DR\M(}ILIO? %\]tfbgdy o] ﬁ gr%%ragl$ rogg eagt %R g’ntﬁrﬁ%}o ﬁpege gamework

vant ageous
Lsestituions aR gqeﬁf@%dr bycragtipods welbgohp érl‘? e -y dnadeliag ﬁfntf‘? Bisepgtions of
nod eNRIbel fraBwebrk mgiuesete tdeotificiednlewbrk mesiuaseiyipdoent for antigen binding and

p@&kh&”&o%érﬁo#%elﬁéml 'Lmuélglri?a%ﬁw&g r@sﬂigeseé(t&ﬂaHi@lslér%SIG’Jns (See, e.9.,

oun S e |
GEBRA Pl b1 Mo B8Rk Do ol Bt e o
S'}(leefﬁ@d hergin byerefersae, in thaic Eulickitieryy Aptitodiesotan [bp hirvanited osirtgheevariety of

hedhRgs RhddR lieMe it néhsuing paxekhile CORRPHRG (BN £bado; LT Bliblication WO
Cﬁ 0596?1/1U%2%at( 1\1%5? 73 QZFer a%q.i)é? 2(91“%!?19 g%&?(%b)n %erBaenngkor resurfacing (EP

trans
P08, Rt 1150 Fadrs oA iy H@E I 2B Nt Bpria o al.
phasip [Eogincbd gyl (8)BoRhskeey Roboky ettl, HNAS Beeh-9222(18d4)), and chain
(s],gﬁ@ bsg,ee@% 5:55@393- errpl oyed in tk, hgprt or

respectiv Al so, antinetaboljte L
il lstGgﬂ%%'y e euhed sed g tymEr nt SRarts ppogegg ntot rom
tahwouteihptdsmondumem éiese terfhumampmichacisigesiduessare eftsh seferred ¢o asdimport”
edidued, WeKAdretyhidHphh ek allimport¥-a8ble dmbih. Huﬁﬁﬁﬂaﬂorﬁ%h bb/Shentially

5 K?F%d 1&%%8 ig&»ﬁ% o?w% er Q&lld co- V\P xS Hpﬁﬂ%t la, v@ﬁ 321352 525 (1986);

r'esi
RASBAEeHPl Batye; 3 mggm \&rns@feg o g SRionCen G| 4AZE48 (1968, by

StibstitulisgAodétt: CORE Br (311!@ 8higricedTardhe aatrespbnding Bégperes of a human antibody.
r,@cééréiﬁg%n&ﬁh ‘thLer%d %M&Eﬁgé A€ E’rﬁ’rﬁéﬂl@ alfb s LG %aﬁm MG 567 wherein

991

B B T8 et g o e LU pporir
(s ®49e) fronviat hrychomaro proies- yIn kanestige, ihumanized antibodids are typically human
r DGR MettichDiet ESH ARG aridB¥osdife Edét FrRI@ds)iudiPik | s@sktifu@d from
sel et éthse. plo gﬂtrr%godr econbi nant cl one, and such net hods

ar e dgeseri be f'or anpl e, in Ausubel et al. (eds.)

aft7eke rﬁompilete'v ansanr ‘?‘Pd'ﬁ}beé (Pé’l“%‘iar'lBF%Ir%?Wm tb%‘?ﬂ*?“WWeétVe'& of human
Sensis. BhahHa@3jies déh ibe glags by Caifety dirraststi€knoan th the art including phage
E&&gﬁg%‘thg& de/'s\crlb@é)QBé% %M Mﬁtﬁl)u hbraﬁ&soﬁéﬁ/&nfr nI; %ﬁrﬁan Pl%unoglobuhn

In ter Dr aco

SORSTEREICT TR B IEE e ki
&NS@W§Q43NWC( 9873493, WO 6854 2N O G(B4H0PS, V@ 96/38I7 35, antl, WP/B1/10741; each
Biol. 150:1 (1981), which are incorporated by
reference herein in their entireties. [00116] The
expression | evels of an anti body nol ecul e can be
i ncreased by vector anplification (for a review, see
Bebbi ngt on and Hentschel, "The use of vectors based on
gene anplification for the expression of cloned genes
in mammal i an cel |l s" (DNA Cliani ng, Vol .3. Acadenic
Press, New York, 1987)). Wien a marker in the vector
system expressing antibody is anplifiable, increase in
t he IeveI of |nh|b|tor present |n culture of host ceI

oy - Y 4 a1



[00122] Antibodies of the present invention may be

used, for exanple, but not [imted to, to purify or
wa@leasm62951.13, including both in vitro and in vP@DUS2004/043501

di agnosti c nmethods. For exanple, the antibodi es have

use in i Mmunoassays for qualitatively and

aaamdhl i iatdrpoedieg hemeia by referegcd ie itedngireyf The tebBhiquaes dfiCole @tal.carld Boerder

Sé‘?gme%%rso %ﬁableQOrghe pr liR\F §imaR monocBRd! erQSHue%SQCole%t al., Monoclonal

Labor at ory

E A L A e T i R T e
(1991 }-5 entirety). [00123] As discussed in nore detail
k{@ﬂ?gWHuﬂhQﬁ arﬂ’ﬁ&dd@Qﬂh @Ro OF pidagcep reiRE Mnshdhicenitd @RichTaly iR@pable of

l'Ie‘?(peressm ﬁungnona %ﬂgengus IJnE @QIQHJIl&aBdtgﬂlcmlhénmxgrgger{uman immunoglobulin

rgéﬁ%nﬁ‘?rr%ﬁt‘ﬂ“’y teyfEan heAvy4 apk tigst matagwgnogw% apite; Qavlgres may be
tifteduNed @ndofdiytoe bniiomaegads recdnahiniatiomlirtymase pratgyhie dtem cells. Alternatively,
(then ﬁ'drﬁéw \Bﬁbbféor\ég?}!)ne QBAsﬁéﬁtnrggﬁho Bnd QiV@élt? R ok M%Lﬁ&%bé&&l $hto mouse

el iy Ty et A
rlight ohei imenutdgipbiflin gengs oy borejdsrdtnertfuneionsbieparatele or sirgidingously with
afe lirdb@lconi & ABHACHINRRogRBSAYISs HyORdhbfboubh@cdMib@@iiAl In particular,

I Pﬁ\r{lgzgéc#ug rhe eﬁ{)r t cl? %e ﬁ{' ?e%m? %?e%&%s Q{E:L%e%ﬂ' eﬁﬁbog;ﬁ_ﬁioﬁm FH.'eS modified

conj ugat ed
AATPVBRRH 8 08 Ao BPaba A S HeRT '@%\Plﬁgvcv%s to pigflucg ghifgicdnice. The
rbifeticrhicd 4re thdebred BpMende homozpgadg) bitspitig GMickoExpeess ialmae mitibadies. The
rt%ﬁé&%éﬁ.c@&e WszéH in ﬁ\e %rhg'f&ﬁbn \Ll@l%ts'eleaeooarnﬁ’ééﬁ% &n b portion of a

m ne e
Pl o Be Puiaro ot aFreL s PR B e cOEY TG ppEned rom
dhe | ibodyzedo tansdetie onieh| using ubrsveniieel. hiliderpa elschpglogy. The  human

dﬁh@%@&ﬂlu@tr&@é&m&ﬁﬁkﬁ&ﬁedlW@euﬁi}ﬁsg\élﬂé mRE FeaREhgy B Hg B cell differentiation,
pr Stbs&%ularﬁly%a%fbﬁ%fass M&?n?%‘ﬁ‘oe{?%a@fu%tlbr? 'I‘gus Ls%@]s A tg(l:M‘uique itis

rmf’%h*q tg pedugg srappiiFaia Heel loFgotveanh prdl 1gis Pfigodiesy *706 @i overview of this
pechhdidg® Mor @radecigdamaroantipdiap lsee sgnberp dndiBuszadinio &evt. imraunol. 13:65-93
D(%Q@mlnggbtglleg%kalssﬁrp&%hls Q&ﬁogg} ﬁp E@Eﬂcﬁg %Hﬁaﬂ SHiGSieEBYd human

cou or con %ﬁ ? ﬁﬂ% I¥
dHT“P‘B‘B‘B&a"E'Q?P'e? AN JHRLTEP's %BFP%W SLP}P a'i1t erse??ﬁ §9- R rRypligpfions WO
9B/ 24BABEWEERI0AQ4E; \(VOLPE/R4096, WO @6/3€ﬁ@|ﬁgtoeeané’atentrﬂl@eﬂ S5EBUNU.S. Pat.
i Mibst BR1328) 5655, 126 § 6331a08; (B8 8361 B\Wa1,018; 5/mes, 806! 58568 8; 5,885,793;

5\%&51 6%%161 nPc! [%939%‘9§ thﬁ af'e dm%rgorét’eg %% re‘ée%%ge Fe%ln [E'%Bé?# en w@t{)% addition,

conj
dqogl@mtsmlj@s é@qle@?(dpch @Frqe@oqt,rf‘éxllfﬁ,r%eg\glpﬂm (S50 éﬁ;ﬁ %’a[lif and Medarex, Inc.
Eraitpbe N.f cas bé badabel te poyideiuman ahtivddleshirege@r ayeding la selected antigen
pl%rng%%'c%ﬁgy swﬁialkt@th'atrb%scﬂttb‘a%m@t ase, betagal act osi dase,

or acet | nester 0
SPRTAL g Ul et BResty MDHANS TUrs BBHRIeR i) Bispegrohers
alnabd deukagited, Bilenbeytes oehoagrphrenys ¢f.9.. Siprhafethwiafids X ES completely human

"@ﬁl&fdie@l/vﬁlcﬂ Fé@égHﬂ@a%H&@éd' dpkdpk @&Ebe @dnb\@t@@%ﬁrﬁj &ltechnique referred to as
ein,is

gglﬁ%dessée tlon " %t helgag]%gc%ne? %‘.eer‘écte 89 ﬁu%an C{honocl?nal r]tlbod?/ deg a mouse

orotriazi nI
théﬁgér'ﬁ/luf’ﬁdl 9“'&?1 thexsglepfior obp CamiP'?}?H ﬁ@@%‘eﬁ?'b%ﬂ@f’g%”g the same
| émbpede&pérumanoﬂuo/tecﬁmgphmgsdis (das))um nescent material s
qﬁ:‘lrtll\elrJ %lntlb%ﬁ @ssﬁ ’thel ﬂﬁgbécpﬁ({eb 3¢ th@ﬂden%oééﬁ ru'\ ﬂjm @Q gtlllzed to generate

Sul t dioactive material 1nc¢lude
1%1' OWE% fT‘bOQ%l"Pﬂ 'B'nm‘° ??!ype?tﬁ?ﬁl°fé'5‘1 eI 5 BY é%WPé(‘?S Yplisfeown to
bibosatskilied liretbe &rh (3pe) 6.9l Eegppran &BonaViASEB &7 6):48 1484, (1988 rahg Nissinoff,
useful for immunoassays or purification of the target
antigen. Such solid supports include, but are not
limted to, glass, cellulose, polyacrylamde, nylon,
pol ystyrene, polyvinyl chloride or polypropyl ene.
[00126] Label ed anti bodi es, and derivatives and
anal ogs thereof, which specifically bind to 1L13 can
be used for diagnostic purpdses to detect, diagnose,
or nonitor diseases, disorders, and/or conditions
associated with the aberrant expression and/or
act|V|ty of IL13 The |nvent|on prOV|des for the

.4 o o o




about 5 to 20 mllicuries of " Tc. The | abel ed
anti body or antibody fragnent will then preferentially

waemacdat e at the | ocation of cells whi ch conPEl/nS100€043501

specific protein. In vivo imaging is described in S
W Burchiel et al., "Immunopharmacoki netics of
Ra thnpinelbid¥ (842612438 (19 B Fax bem’ﬁl&eantiboﬂiesa\g‘rmrbtns 1d an(i chnayetitiesly inhibit

lbebh&EUﬁUR#nehﬁ%‘ e{ﬁg'or bTrlaﬁg 53 Q&Bﬁ;@oﬁﬁé m@ﬁﬁoﬂ% 4 ndJJan be used to

P AT oy ‘085 e e SR A g i nc. =
veRnseatshess bind ia@nd d¢uﬁ@lz¢ p@p@%@f@@r sl St devirpiing Prsi-idiotypes or
nlmi&ra@ﬁen&diffbm Shti-iaibly8 cart fteustd WBherapb@iE Yeaimehotol rWne polypeptlde

I@gndagc?"e@mﬁeir s%fztll Qrm |J|o:il’)’é)|ceﬁtrbga és clarpge Jsgfto bﬁgglpﬁgpegpc% oFtHe IAvention

afl“i‘é oFtg) P'n%'ﬁtﬂeﬁtlﬁwefegts’et Y “t?t‘?%*&‘iﬁ‘ tl,s tt"’dPglﬁ@ agfvared to
biae7ep rmoeiardibddize ef the Fes@nitiroendiéh haylbe discifiGartiloodidd Bispeifis atiibodies are

6m<§n@ck;ﬁgl H’@Félra@y hdnﬁén%pm%fedqm&e&tﬁﬁtha\lemﬁld}té gﬂzéc:lf c'i’tlg%rvﬁleast two

d(%eéent ”g%f% gv]n}h? :;])rsetgeg? Eod*nl ?‘Pgr?{ Ehe Rﬁ%nq s&%ﬁnfﬁzg lfta)i kﬁe dlrected towards
dli-tﬁeti@@tter mely bofai@ny pigercaatigen,cid oeferably fered ecdtsinfage ptotsin, receptor,
neécbRd stborit, GdsagshRefidghtigdnevidiys@nsa |:$:Zinfteuﬁj|vﬁrﬁl§15&ﬂ<.:od§d3 Envelope protein,

el%%@tg}%lllfderl\%gg o[g%n&%aéér&l%ﬁrfécgbr%telﬁletc ! agn03| S, six nonths

fter |n|t|m
dP¥gh dtheds B @armterzﬁflf@?ré@@ﬁé@reowe't ewn-alseditigeplly, the recombinant
nbdacih ef tisrecileardipddes tiebhskd ot khe do@kpressibn Ut iwogmnmeidgotlein heavy-

kéﬂugwrbht dhaih tEBQrs‘fJ‘\Vaner@; e M@he\échﬂal%I%Q bifGent I[tb%ﬁ&tleg%\tﬂ RRASInd cuello,

d

R et DB Gt R Rieo et o B i on o
depieg tthesg rabrjdames cubdipmashipestuce M tobtendis! mixtired efy teo edifferent antibody
nr'ﬂt}!ecbl@s 6B @fich Bnlj B ﬂhsag@e@kbtm.saaifbeﬂ&tu@‘ Thé QuribaieN b 88 corect

% Rusdl %c%g@anéh% oy bt S8t SR/IUL SR CHRIEAR W dsciosed
SRy RUPETSR Mard et B nTsspesieet 7. n%\jﬁ% 1@,@;3@5)3659 (1991).

anarss @tnm@dﬂmhgble JddRb3 oijth therdeairesipdding spcifitibo Gihtivedtantideh @ombining
m!aﬁ Gé” tﬁ fus%d 'toamﬁtb%lo&ﬁhﬁ ponéaﬁtﬁgrhé?r\ &g&éﬁ@& ﬂ{eC*uéloﬁ preferably is with an

l[tltptanoglgtl)ulln H%atvyf ﬁﬁ@lﬁ:{)ns? Fﬁf@] %mgrdsmgla Iggsltﬁ% gf%%ph?nngZ and CH3
Sredians. I0®ay have thedfinth heryy-chaimrookitarkisnion (Giid) eavlaiming lthe ditg necessary for
| I@h&hzﬁﬂblfdﬂlﬁg rbre%erft i@ (8t GRIGT tHe kAL EﬂAQé\Q:odln‘@ tﬁ’@‘hﬂf@lh@%buhﬁ heavy-

t!?a‘:?. RRbAS %Nd r‘é‘ésP ﬁﬁf.rlﬁﬁ% ogiobiin oft, chaﬁrf %Pertﬁéeﬁgd inip R diPexpression

i ASLrunen
| @B\t Ro-ensiadief idh acHifaplei Mg dreEpiam. Exiduriher eriaiie of erperating
| bispdifie afiiabdstsed) Sr Bgmple Surtsh@hal eiets.sn BrizymngRaphes). | n

YBé7op rll%terb@é'n JLEQ(JQ Qﬁhbmtare 4 %orﬁ@r{p%feu lb@tnk ﬁrelsétpﬁveﬁﬁ%nv\tlléte?oc@mugate

para

BRAET 7 oA (e gAY SRR 5oqt50 ] b R e,
a@p'e erpposeCh@ tpoeigemune systemclioto pvauted eslls U.Aefdhoxb. #676,980). It is
dioAginQféd Eat teeaniiiotied SRS frdprad Afvird uiiR inewkt mbtfodd m@ht@@.o protein

déh?l%gtﬁye?nclﬁaygﬁ ?h%séj ancg\lﬂn% Hgsrs(?%%&%g?rﬁi elz(d? re?’(g'rid e? n|mr(?1unotoxms may be

p%?f‘?tréﬂ?d Ysiag P§'S”'ﬁqe§é‘ih‘é@e rRSFtiop SRy farming a§1 QREIG" HOPFH ,Eggamp@s of suitable
t leadents Her hiat puggobe iirglupe ardinahiotse cnd (Dneﬂ’@lmt-rﬁerdfhptommhﬂiate and those
A SBEIr i A £ FROG, TR og0t Ne_MeLhod compr i ses
collecting a cell, tissue, or body fluid sanple a

subj ect known to have | ow or nornmal |evels of 1L13,

anal yzing the tissue or body fluid for the presence of
IL13 in the tissue, and predicting the predisposition

of the patient to certain i mune di seases based upon

the Il evel of expression of IL13 in the tissue or body
fluid. In another enbodi nent, the nethod conprises
collecting a cell, tissue, or body fluid sanple known

to contain a defined level of IL13 froma patient,

anal yzing the tissue or body fluid for the anmount of

I'L13, and predicting the predisposition of the patient

to certain i mune di seases based upon the change in

the anount of IL13 conpared to a deflned or tested

_____ T o o




skin di seases include bullous skin diseases, erythemn
mul tiformand contact dermatitis; autoi nmune di sease

w0 p@bae®epsori asis, rheumatoid arthritis, juvePCT/852004/043501
chronic arthritis; inflamatory bowel disease (i.e
ulcerative colitis, Crohn's disease); other diseases
6680 iirpddaitor\\brieltar dehdrate BBgIeHknaintinadiéd tb .- 13N ERiplel bi tAid technology

%9&6@Pbe§?rlbg@lp kl\ﬁf%ffn%b* fo%‘x Qllegt?elrl\?ed fnjorﬂ t:%ﬂ%?é f%'é\yy cﬂgg lg, as well in

fib di seases suc as
&%}PW@@?@#WW tasidatgpiehge Joardly fW'i‘LHBP PO S gkage lbraris.
I II]!IBNNFIOIANOBII OEANH-ID13 WNE'IIBOIMESUCh as eosi nophilic

h@@iﬂgﬁ% gr’e?en Ip\gaﬁt%b R)Iéclﬁ%ﬁném nist ﬁiﬂr}oglbna ant%S ers q%a{ In{}'(t—’}'t and neutralize

pibe aateraefyL1di I8 @ardeyler, Ng\ﬁnﬁnbﬁﬁ@%pf teppresggtdnvestiog bind to 1L13 and inhibit the
Sdeltivation O tHEBl L1 30 EpaP Qb REs tiin-1ad 3kda §l gike I’ant&odllgef‘fqifhﬁd‘fﬁresent invention

[' %é% amm8d|é'%rq%§{§nate8f22§g@1 %%A f %gyZél\’Qllloq'h Ialnd pﬁnamzed clones of

ctive tron an reve
B s ety o6 RSP ARD AR ~PE PSR v e s epiope
easpned egrentindts p.gathetiofnenpclofal dntitb8y 2Z28BCe det er m ned
oSt AR oh-iLME SbodleS G BRI By enZMR iARH I.rmﬁmlﬁsso%nt £§y (ELISA),

qﬁgséegy@munéo%gmng 8r oél]ehl&mgnogpeng% tg%matbeg eéss% gﬁ#ogﬁ%dt t? 8haracter|ze the
siedpédug] lantipedjes inclydeytd) Inbibiianef i 13iqutnsting @roffergiias oplrlodgién’s priphema cell
ORSLIDLONL AN 2866 () Mihdort 63 4rauded SVATBphEEph@Yig¥n MITHP-1 cells; and

aﬁ%):)F%Ton LﬂL%qﬂuééd%gpéarésg?nvéf%% %g%@(dp?\ |m%a&g‘ﬁﬁlhwgp %k&lo\ﬁyt&eand

'P*ét&"loéeo“d'b!sgé"*ﬁ)edbép @ﬁﬁ?“ﬁ'?/é’& 99?3 %re?sdﬂ“rr?ﬂ Qf"i“%ﬂ‘] Rgfmpp monocytes.
aEwenntéetpleiaidns@re debmbedouthe Exainplasimi ni strati on, and the

S[@GS'SP lA%fb%&@s d?fhe frb&icH |§(§’Lﬁ§ %utocﬁe ot lﬁrﬁ’cécﬁt@ rpolyé?d?\?lalig%kéll;@l Benovalent,

et TR w ey b Been g e GihinFle cran
bantikedies. alp@i¢ gamai ahiihodies] baeiragmeio hiok) fragmeniss rafiments @d’d‘ﬁqe@)m a Fab
| dkprébsioh Gbr@ly, AARIdBBbic EREE) artilies GERbiIRYYE.g Biddtibdams to antibodies of

t t
S B o ﬁg?‘ﬁ%%gﬁ%ﬁg i pEheboled 2 PR Lot s bod
V\%&th-rhe PPEt ePH 1"9’ &h eusﬂ%s@{f@ ar&ﬁ{sn it tipmuRpItopiip  molecules  and
pistmueitgicallg adlied peetions &.idimmgglitgliramalecliBs, g/ rkgecolbs thhtecontain an antigen

p@ﬁdﬁn@ @lte tRat Moéﬁ@élfﬂﬂl bln&'@ern%ntib%@f'rﬁ‘é ﬁ'hiub(og%bﬂg/nﬁﬂc&é% otflle invention

n
e B R (R ngn'a%'r'gﬁ A STl o o R e R 004, toat
badylgbHaer suhelassodi imgunqoshyliotesculs plleteeusr, dive tero tahidody” (Ab) or
l mumnm QfBedYS ALY ist heanf 10 irRiu@NinB @ nyarePds, 8eGell dbEftibody fragments

m m 21? %(?l%@ n,qlfab r!aHﬁgab%rHaérR&gs:) %ﬁlcl"azgrg h&a%% off s;?e%tdceaw binding to a
aﬂ@fe‘f‘ FeR P )-JRIBUYR '?ﬁk§ler': sirparenief '“‘éﬁtaﬂt%‘é}’r gegr pret ?Pé“y from the
| cvoatibn ontherayimbieor rpitit @ed] may haveHiess olomgpeuifit Belegs Binding than an intact

U riSdf( v@a‘ﬁfb%lré“l\luaﬂvlédez&m 339 .he brain) of the

nmodi fi cati ons
| f@fﬁﬁ(’f?? oo T o et Sl e Se) PR TE g gt ventor
neng inglides dvtcane aef doiedity: Fab.iAab'zed Fiabi):.ciulrbngtrathiio ArvsMseffy), single-chain
osrmwcjlemo\ﬁdecm@h FOS (sait) AR biyleddinbil QtibB&es d@mpidinkleither a VL or VH

| Xo% {&At.@%%.q%@g %ﬁﬁ]&%&g%’g}rﬁ% .ncg Gy F‘%é é]%oarn@agééﬁfr&gac%mpnse the
t @r'?*%'ﬁ:r?%%‘ésé alprjeor jiy fRpRIPatig WY ‘V‘F“’PSY oo P‘%S‘foﬂ Stth@iollqwdng) kinge region,
WOIH TG hCH2Nteed @¢B duintalns.t Nep altideld iali ties invéri@hl 48] anfie-binding fragments
Aol iR P cortbinktleR of \EﬁﬂétrbgﬁJﬁ(sW% PinB MR SICERS oAk @nfdomams
or In combination with er types of treatnent's, such

as i mmunot herapy, bronchodil ators, anti-I|gE nol ecul es,
anti-histam nes, or antileukotrienes. [00144] In a
preferred aspect, the antibody is substantially

purified (e.g., substantially free from substances

that limt its effect or produce undesired

side-effects). [00145] Varitdus delivery systens are

known and can be used to adm nister an anti body of the
present invention, including injection, e.qg.,

encapsul atl on [ n I | posones, m cr opart| cI es,

o o s o _[ .




[ 00151] The present invention also provides
phar maceuti cal conpositions. Such conpositions

W@ 062967 a t her apeutically effective anount oPCT/H82004/043501

anti body, and a physiologically acceptable carrier. In

a specific enbodinment, the term "physiologically

Jee afthadidsesf the anstiappayove dobyang ammglud>rain dnojudiag ebindsy argif mammals.
ti*b%ergb% ﬁ{eaalnuﬁﬁeéal%tﬂ%heht&g?( SR AERAN ;S}ﬁna ek, Sth@stsi (. gt RBuse and rat),

armacopei a or ot her ﬁiner a F‘% recogni ze
SRAPERESP SR PEﬁi IHEE %) ‘nore particularly
(09861 u e haFbie, "humen] anthedies” includerasfiepies hagingthel pinipe agid sequence of a
aidan@%nog%Mh BhdARdlude BritibdtR3 iisclad Worh RundhiidmurofiBbulin libraries or from
anlmFxIaQSEStgtlan(l:c #o[)one ?mn%ﬁsﬁlﬁ{aﬁ%m@d&gbumq%rﬁlt@t %glngtaéxgresas endogenous

car

dmmanogiphylisuasi deepibatddia 281 1% SOl dt S Bef N, 93BGy Sphgriapat et

car synt hetic origin, such as peanut oil, soybean oil,
F e %tlh@dlé%?%epr&brllt |@@ﬂloﬁ nféy [ Kﬁbnostfé‘ I bidpScifs, trispecific or of
erre

nmace
|ggea§a e BTt TRl e o BT SRGs o2 o mey
g spoifis fodmitt I $se wakheb feyl ay@@ro@goug ©bigps, ayel ag @ heterplagyugiolypeptide or
apmRI OpRA makridl. Iswledg e iHlishESions¥e0 bd/carh s moy/aFaBB02; WO 91/00360; WO

'99 O%Ealbtt 2t 510 r%#al?n'&? 147%\‘5 '65 ﬂ@%ﬁ 15 %!"F&e%hcs@% 4,714,681; 4,925,648,

act'ose, 'sucrose,
95@‘5]7&9?%5 GWW KO?t‘?"&’é’t a'f JJ BUP””O'CWQF 'R47'1§1:’11 {2 gel , sodi um
qooBalr AhtbodigH of he presentibeotdh eay g describeall OC$pesﬁndlln,tﬂrms of the epitope(s) or

%h.%(%)%ﬁU%h&ﬁhéﬁb&EbﬁEe‘dfs egifééﬁﬁlflm Theoépﬂcﬂb)éls?&epolypeptlde portion(s)

and
i @%/dgs?p,eg@d aéaq‘?scé'P%“gheé%’hteaﬁ rPyrﬁJ #ffﬂ"n% ﬁB‘E ﬁtt%rmggl 'i?"ls ngy Size in
apntgmuk sinihy aityegidyes prdistedin the Faltiesfah@rigus. agent s. These
G6UBBO RhnfiboESof %Bre&@aknﬁvehtﬁbﬂ nfa@ BI88 1¥f deScAbddlor §PaGified in terms of their cross-

SrgaSCEJ vet¥ nt%ng‘ (é\ﬂ.ttga\'{rglndS IIL%gtio g%gpc!est\hﬁﬂch P \)e !aﬁeas%s/)swleﬁﬁ QP% at least 85%,

eRlo% 6o 8 [o85 G07oeha 0% G e B 55! 8076 GIBRSL o AYR o least 50%
Wﬂetnhy tak adidutated Dgihg rdthvdeimswrain the @a pird descgibesinerringts IL-13 are also included
tif Ing 'pééQé%f |h\%ﬁt~ftm Q&ﬁL 1 QﬁlmdleQFnb)QQsoCbﬁB wl.ums kél@h*esﬁham%ntdo M, less

oy 088 0 S A RAS) (R PR S Sbofes fom speces
saiitsc harr thategainsewHich theseti-IL1tB gibasty isirestedbonat e, et c.

Wllﬁ%p&ffc SeH\b&cﬁmeln% GRIbbdiRI & tAd Predd Griverdtiedl cloBs-react with monkey

é\%ﬁﬁo tsgphumtaI Snhd Fuéorrgﬁond%ﬁ g%ﬁgsstlger@&f 'r:'l a gémfw%l;nuxﬂhent the

ective
tﬁ*?éveadf‘?ﬁqngﬂdifossﬁaétf"@f SO resReq (R PRV HRpler BRFC FYeRIICHRE fmmunogenic
WiolyPeplideS it doaibingtiane) Ltﬂithe&bedfa antigatic sw/oasntuoogenio polygbeptiiéredisclosed
fr%l;(m for proper admnistrati on to the patient. The
il ati on shoul d sui t th f  adm

[P 211 PR B UM GRS e g EShpertiks encoced by
f miynudeatdesl wihish agitidirel éne e@olwiuclkotide godogieg i S cledby stisgents hidpridization

p&bﬁ(ﬁlﬁ&% eMtlb&ﬁels oﬁlﬂ Sent |h@ﬂtloﬂ%Pb€&1 bd @dscrivBd Erap€Imied!H terms of their
a%%‘& %‘H’E ;%o arPeptlde gla?he ln\%lnt% la'efe¥e%l ti'?n%|n? )éﬁ' nltlesrlr(lac:lude those with an

ntrav 0 0
sQﬁUUQriU@N@chﬁ“%‘tcé'?sﬁ”@r |st5‘?r‘@)ﬂﬁ o 3 UMolFS 1 ?‘@rm VR0 M, or 10 to
nﬁﬁéﬂs Aieyinvehtlod a®©prpides bitbstiesthat @inpelitivelydnhibd ®inding of an antibody to an

ﬁ}% ch hé'M%tl@lg%q&ete"ﬂﬁgedaoy aﬂf ﬁbth%ﬁ&/#ﬁttﬁecarﬁ%teﬁﬁmng competitive

ocal ne to ease paln site
@Wé}gaﬁoT §emplfdng HYLBEFEN %es‘éﬂb%d %%?B’bl"] %’ﬁeréﬁdt mee“"s the antibody
separately or m xed together in unit dosage form for
exanple, as a dry |yophilized powder or water free
concentrate in a hernetically seal ed contai ner such as
an anpoul e or sachette indicating the quantity of
active agent. \Were the conposition is to be
adm ni stered by infusion, it can be dispensed with an
i nfusion bottle containing sterile pharmaceutica
grade water or saline. \Wene the conposition is
adm ni stered by injection, an anpoule of sterile water
for injection or saline can be provided so that the
|ngred|ents may be n1xed prlor to adn1n|strat|on
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grom h factor, platelet derived growh factor, tissue
pl asm nogen activator, an apoptotic agent, e.g., TNF-

WQ 20058862987 AIM | (See, International Publi catiPoT/NS20043501
97/33899), AIMII (See, International Publication No.
WO 97/3491 1), Fas Ligand (Takahashi et al., Int.
lesmpemRbly inhifits b6ig tb te efitobd B0t Jehst 9A4EGL le4sB®, at least 85%, at least 80%,
'ﬂ&a‘%{ fé@t Longl, o@%kh&@é% QP Nt 58 99/ 231 05), a

ntl-anglogenlc agent, e.g.,

é’rﬁﬁmﬁtANDgio%'ﬁ@Eé{L§tl or, biological response

'fﬁétgi]f In%&he“rlégﬁbctaﬁle pfe@ént ﬁ%ﬂf&ﬁ'pﬁ)wdésyﬁﬁﬁo&éhﬁr@&s comprising a nucleotide
I nter

s?ﬂugr}cF SEﬁ?F P]g ée %ntl ?_dleé pgthe Brege%trmve IO? end%i If:olg. OJ[.Jeh gon)éwlsnrbgl such a vector,
Standard eehinisyes BE Pleing( andiptmation g\aéﬁa ugrglyie éhecraFRﬁﬁyon ol Tnes
Skorésehgthé argbddae bake dréstnt dntign, or ot her grow h factors.

%%C%%PWEB( (& 06n EEEEAN YaerrQ%ZI]aotlh@séﬂu&@@@rﬁ@&mg the antibodies

| nvent| on, nuc acl ds co

SEBtFEEY TURRIGRIPHY oo HEPBLEG W51 KPUCETBI e xoression vectors
deluiiesahicleetidet dequeacsf gpe@ble lirkelhiorsuitable rtrtisctintonat erattanslational regulatory

nﬂmo@de se@uen@éseéﬁ@mas oSt & ae?iefrdﬁ{ mEh Q6 eficram® Ofbiabefsect genes.
ession [or. a

:%?}“p&ﬁﬁ g éeﬁglr%li){ es?é)ij nces Iude scrlptlon Pro?ﬂot%rx (fpera%l é§nhaPéérs mRNA
plepspo?l edindxjtes, F\@’%@I‘h‘?fﬁP%‘tpﬂ%{? F%PP"?Q? which eapfrel ér?nsefﬁoﬂ%vr?nd translation
LA SHE dmilfatiek Plu@SSddrequendss biei"apemoly thked'rwhedins regulatory sequence

q%@ﬁ%ﬂéllg?ggt%solg ! ﬁuc|e51t}6§ Q%‘ JuBfte fcs hﬁ‘e %@pﬁ‘dté: p@ﬁ)bﬂﬁe plthé:i WCFomoter

rrE
s SoRR CRHROMBIEHAHE o BF ERY ERLI T S degromorer
catiedide sagedceaonoisdiergnsciptionnéthp prpspriate fugieetide fagrence.

EoRmP | r?JdMltldmgeH%(?es%&)dﬂ§%dehh@s@ﬁ@l| peMided tR4 3R bt fafifally associated

revi e et hods
LNy G -
\WareRd a WiFleolsleeaHeRa iy 231083 gy @%’Hv leapgy) §t%§‘h%'\°red infine to the
FRevpepfifadedqueedelso thaiae sntody i Beckeled -+ HR6 pdril@93) spadd.dr intogemedium. A

Eﬁ;'ns %&gidg t 8%\%090%21 é%%qggnde@ﬂgt MM grﬁﬂ@nc%? @xtf%@é:l‘llﬁérsé%&etlon of the

I OC

EeSypasitt St S6US peIeO0L6) 1AL e deirptie fGseareton of
cotipauingh thenplr Eseplenatdudi secabiydignas)ere mek known @odlingiggeamg., those

%Edrn@é&qyuss%éé@s ruw;@ég@w aa,eudez@mgences bei ng part of

(%é]mi-ﬁ?t §QII8rus ng Orhﬁ Present mvte [)ne %auate th arnFlot Pr% %}4 o ﬁl{:roorgamsms such
cﬁhé?ﬁ?ﬁ@at(fmé rfe 69l Broubtiis) uarts@fsmeé vw% setsommantp?a?t?rioef@s%\PNA Plpemid DNA

ndiCkiine @EIA egREsion ORGo attatapihg Martisidg  cpiiay akdayencesnkeest (e.g.,
t é)aa(t,hlar%gl?t% I I@éﬁgytreﬁu%ﬂn@g wﬁrﬁg&&rﬂgarﬁ %a@t &BI@&‘% %éct(p§&dﬂgmlng antibody

'or const tive
t<i°§'§§U ERIUPIERS fseet [“B'bilﬁﬁﬁ”s otz ith é&"'ﬁ%i’?at“ &'ﬁ‘ﬁ gpression vectors (e.g,
efdogairme cinfainimg ehtibody cadiigdequethces albw sellcysenipsiefebtadmwvitivieicenibinant virus

t BEre@fh NM e %0 Qéuﬁgwéfmss cand t@b@bﬁo @obd virde $MV RS transformed

h‘ﬂﬂg&g’éwﬂ@ qjaég\gr%?rﬁsglfm \(_%torgt?eq%ofg%asmm@ 8pnpam{n8 ant%od[y coding sequences;
ge memmalian hellsysieneup-ai ¢S CHP. Bt ?%Wﬁ@%)s'@f@rm%sﬁf?mé@ﬂ Bfression
Ofondtll@s edntaining GronRiREE1VRE fritl e @bl famhiiah kels (gl tnetallothionein
S r

LR AR R R R PR R bk i E e
sﬂ@@?? c enbodlnents t he expressed anti body nol ecul e

i poga] Sihegdcer mbylhan mtnidbremﬂgr a grigker drable-steinggd phige vatiw| @iaeingle or
agduge &%ﬁéé‘anﬁﬁﬁ érnﬁlLIA' dgal S\%&Hre ube v@rﬁ@@dﬁd&’gb@%rbd&&ﬁ |nto cells as
heavy and |1 ght chains, or fragnments theéereof, of

anti body. [00161] Dellvery of the nucleic acids |nto a
patient may be either direct, in which case the

patient is directly exposed to the nucleic acid or

nucl ei ¢ acid-carrying vectors, or indirect, in which

case, cells are first transformed with the nucleic
acids in vitro, then transpfanted into the patient.
These two approaches are known, respectively, as in
Vivo or ex vivo gene therapy. [00162] In a specific
enbodlnent the nuclelc aC|d sequences are dlrectly
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respiratory epithelia of rhesus nonkeys. O her

i nstances of the use of adenoviruses in gene therapy
wa@ashe2obound i n Rosenfeld et al., Science 252rdBUS2084/043501

(1991); Rosenfeld et al., Cell 68:143-1 55 (1992);

Mastrangeli et al., J. din. Invest. 91:225-234

(PL9Blpotidea@Y Wekiknowe tethingines\i@ o ALRi6gIDNA amidRNAZmtg celle tThalectors, in the

@Raeor fgs aaVird vdclors digbndy b8 MRdducAAREQNIPSSREHBEELH eNdapdiBited virus
QAPPSR AR RL ol 515 DS Ao
(rargieptgn; defgctie. Ipfe latirpapse, Jirad gPapaiEn 9geElp Wil POUr @1oH 2orGiismenting
)host[cBR 1€ }red\Rarishith sHgMIsOBR BIs Be @PIBYyet e praglte iHRVHRICSsing RNAS
LRRS ];f{@r[h Fthd) g Ser BRA J,:ogstl%%. | ﬁ\cﬁ Qet#drss ?hH? in%lldlié We.eanIXoﬁééJ %Qquence
met hods as Tectroporatlon, I pof ection, calcium
(SR aE eonsir egioR T the AFRoFLBRIFHR (Se o0y P B Puglicafion WP §p/05807; PCT
Bsiblimbtiony \WOL 89610861 dnd A S Patt N hd22464)iand the gkeigblé temainr @ ths bigtibody may
?)%c@neaﬂtoes,@&meaoﬁ&re&ﬁésswofttﬂa%ntﬁ@rhéa@ or ifaecheiR! | s are

[
t

| aced under selection to isalate those cells
A Pl ron B o5 el 8 e, Broedchl op mdBET aiGieirnggyor aram
dpeside orgRNiFS seall|ap & ¢pfieand Renbtile Fxoyassienieeters fpr petin erpkaryotic host cells
[efktfipomprisetohé &r neuidEH@hdidtselediddR nidtiel ®@hes. Aphdhotysic selectable marker
| . n . L S 1. . | VI VO,
(5SS Sl DD 01 NS B0 L e o
4R pBC CrirEMer: gmmpt?;? OB HSPTUh B PFRSEOK YPEIRR fPrrPrekRRvotigrhost cells include
itmos¢ wiehivad) frbm_t cm‘mterd_ailmiav_z@gblet plgdhﬂ(ﬁnﬁbleabit_m’l PKK223-3 (Pharmacia Fine
eIhBhikdi PESsah Sbded)] SEER1NP@MbJaBhotec MERGRI VBNt Nudh), and the pET

viral aqr bacterioph v contal hing.the nucleic .

el B LB, V5 ke (RPER Bina PPt Gfm. usw
tserign of eetors Ptediess cRIW. -Jnieli Biele SGRN@9% ; Seotwfer, R. Gene 124: 83 (1993)).
FRIeEeD fqashtesicdBmOMly usedl for reddlIRSD bidkdnREd HAEIGBIESprasshon !@&fﬁl’ﬂnclude
i n e .genes, i.nto

) P, 43 R B 0
SR R o o D99 27 eBeHIBY: 2. o 6! SEndghrpI 281544, (1979)
2y FopBdrBirp)4on(okd HBlem (G,‘béd!j@ gt dPuciigds F€Eh1_@r4052 019680®)), ardAan promoter
(SABRbk 3NG:, MBYo, MfoidéRSdcibihg@ RCAHSHARG Satlid hod BE, @518%%{% Harbor

inventi royi ded that the necessary devel opmenta

éﬁ%m%ﬁ§§ggP§8?Eggm¥%%&tions of the recipient cells are

N¥Psld Yeasispypaid in trhrreseaidhvantiquinclededngiseifrqyr be betws Sacharéneyces, Pichia,

HAcibngoelet atisiBlerbrhyck ) ®eddti@birs Gill dgdnttohitdn biGrighel }efalic§tfba sequence
an

t [ id i 0L ' t |

8 MU B0 OO B v
6‘?(9@'@49’?3’13 '%‘Oieﬁ‘ﬂncqsr{@r fragsclintien f§EninaE¥o AAsi Srislectalie Mprdergpe. Suitable
lpeondiel saqeerees oo yeasp adctoeninclislg, arasng atiersTBiomods fsin Mamilothionein, 3-
toh&polcerdre KRBT (ARRMaPkPRd JCBLI ThéiE- ﬁS:QOﬁ,egﬁ?ﬂfgﬂt &Béergglycolytic

stem o r i tor cel r referably a er

s LB BE- btretiftbo gfe7aR hich o Anebe Bty R osohate
dlepydragrnassn hexlekinases piruvete edefaszoxylaspaptosahbfrusiolitase, @tocose 6-phosphate
?sfdﬁherﬁﬁ{l Q@hﬁ@h@ytﬁérﬁ@d_ Ras®)N ep)ﬁjlﬂat!a' G(ﬂ'na!:;&a ttﬁlﬁep@ﬁgphate isomerase,

| . id can be .

338055 Lt L e, 4S840 E01HE ey o
(RSP BRETS BB CBISTR 90" Phheena il 2EciP HET DR thes peiabip promoters
|lahdriveatais @ yepsttdnel yeadt teedfbrdation umdchie| dralwel &hbven in the art. Yeast
KGRRIhRAEYbEDIs afd PIRRWAS O suBUR S i&@és&rﬁ;e*%%g &Y EStoc. Natl,

bl ood .cel | u as T | hocytes, _B | cytes, _
rﬁs%gi'ft 7351?5%@%7%5%@?{‘ VB ?‘%ﬁfﬁ for p t@%%@ﬁefﬁw p gelective medium.
nmegakar yocyt es, granul ocytes; vari ous stem or

progenitor cells, in particular hematopoietic stem or
progenitor cells, e.g., as obtained from bone marrow,
unbilical cord blood, peripheral blood, fetal liver,
etc. [00169] In a one enbodi ment, the cell used for
gene therapy is autologous to the patient. Nucleic

aci d sequences encodi ng an anti body of the present
invention are introduced ingo the cells such that they
are expressible by the cells or their progeny, and the
reconbi nant cells are then admnistered in vivo for
therapeutic effect. In a specific enbodi nent, stem or

s o o - . e



C. Purification of MM L13/Fc [00173] Mr-1L13/Fc was
purified wwth a hyper-D protein A affinity colum

w@ bovzios296yen) equili brated with phosphat e- buf f BEBUS2004/043501
saline (PBS). After applying the cell culture
supernatant to the columm, the resin was washed wth
ao8 t\/laﬁlﬂalaﬁ) oGridkt ALt b lcirltm%% ystdmsiBPalsdlhesmploldio &xpEkdrecombinant

I@Ptsbo%ﬁ/eas ?nq t%%@ul&ﬂassggergﬁ gt @'Edl%t%h %5 heMra’o%gus t&rﬁt rIr‘?‘énemsegt s?stem

'HW@Q'PIE’TSC@’VQ(@’%F\“Clﬁf‘ro?%‘?f’é”{ﬁ/e“i“@ %@PV)@Wtb@dJSH) gg vm:tor o ‘express
S@dgrugéhésl THeatres,grdvs h5Sphtioptach fmgme;rdfd w@lisi The antibbtly30@hg senaknce may be
ﬁédy lﬁ@\gdu'alﬂl it Ron-ELEhid 44 |(E1§ @ﬁrt LaRSle ftﬁeoﬁayﬁélﬁn 3bdeh BF ¥ virus and

m cont al ni
e gl aﬁ%‘%@r’w&?fﬁ@ o
QoPA IS er Blingee Bamsienpyagy (&HA) eeiefor dammaliery exgfesigneot the antlbodies of
AROHREMS i¥ntide M= e héB’clU eRsabtohd Gintl Stahgatioda tcontrol sequences for

m%mmaﬂal'rlln%gt {:ﬁg;%é;grgs% %&r? ?‘%}éﬁg %&Q{E@)fro?nﬂalg%gérgersl ramonly used
ROV seﬂmms@e%enh@vﬁfeﬁealﬁn%ﬁﬁ ap5rdept o %@%ﬁ&c’f%ﬂ%‘(ﬁ“s 2, Simian
Antid bio@iven, 4nd Bl cylombgalodhud (Oiig)e DiAdaeduanses derived from the SV40 viral

rRNAReL | héd td dee %fhé?ge”@@ Kism&Hor e&(’ﬁés‘é‘loﬁ &Ja%ﬁttuﬁﬂal gene sequence

i @RS PR b o PV ko P de PSR S nsnges spige. and

20Badenylatiorf stRBSirg ldary. and Iat promgergvere loartigwady V‘Qﬁfuébetcﬁ‘@e fepth @re easily
VB lafed meQ@ \Aréllgemdasw*%‘gﬁfeﬁnﬂw&ﬁay Wb tcbntad® a Wgal origin of replication.
‘ '\g(ertzila'rar}/ e>ipFesswn vé&%%%sg Egna'r:r{m%hjaqqos? ceﬂgérg c?m'éercnaT %i!}abfewo

S 0 sacr
0BT ROE Y isS BPFIOER ENCPBECAMTESRES tonaal 1y wiih 30 ng
gbo1vd) ehs awantiomionineo gemdesmoli?ﬁlﬁleotspé eemnicieip|acigs, i espn | RitAe domprising a

frruglgegg@ geq%ncefvernsodﬁ\gtangs{aaadmw heZ ﬁ\%r?@g?rﬁioﬁﬁgrn%ntgstﬁ‘é}iecﬁ Blemplary

EPBRRTCE? (R4 T FIeB o, FSPE SO T FLES (g aod
Spgtentws Yesatbeil hereinofesrinve[it BFGpnchmpastss PHlleniddsaert hyijdize under

t&lnbéﬁ@orgﬁ/@ﬁﬁrﬂbén@ﬁhyﬁﬂc dizbdt cerattibrs kdpbBnidRbtidéB8ekeode an antibody of the

)i spl een cells and 58.8x106 spleen cells from
presen lnven 10N,
t'wo i mmuni zed nmice were conbi ned. For each fusion

SIPGgPIhe aplynudlsptdse ey BR otalasdeansy s acleetids seypcR &f b Peliyclectides
Odeterriimadnyz@gimeth@icknawrdn the ed Fooexarhpls if ¢e nusldtideSp@edce of the antibody

rﬁy%og/ﬂaa Scﬁg}nhéeohd%pe%é&mem SUBERaF e bterled@rohPdhbRicAll synthesized

m.cont a 50%
i Vo6 R0y Roh T gh o B R 12 TR WRBS oeny,
dinveledtpd synihesiacdf deerlgBing wigpnuciEbiidesceshtaigingveqrigons piethe sequence encoding
afld Hb&NY, dnReanCADGEMR] Slthd38 ofbnubledidds, 3RDthGPAnGRtatR ok fe ligated

per Onuﬁeonénsg t he suspension in DVEM nedi um

(P ET0 y  suppl emented with 10%fetal bovine
S[gwlgﬁ]Altq_rgqjN@hp pAyngglecy eﬁgqqln@ P qnibpdy T@obergﬁpeﬁq_edd‘fom nucleic acid from
S sudfHiedvyres. Iif,a dbdnd cambeiniing [ oxaed deidreacodig 4 partidunantiogly &rriohgvailable,
a‘élfflth% @eqﬂMc% QYH@aql’ibB@y molcfQe E%Wneéjnuaggadﬁd Jnt:éﬁmﬂ‘tfﬁrlﬁ%uﬁo@%%lm may

nsi Qn were

SR IGERET PTG BER SiE o et 5 3 aFripevpforen: or =
t eMAdirgy genetatadifremsu pesteivatichmtegerabiypely i RN#gliseleted ffao, any tissue or cells

@?JH 03 aﬁ%dyf Qa6 hd Mbr‘ia%m)é\’céllbsé}&teb toleRrEx& ah Btibbdy Sfthe invention) by

La at or
(B ffonyipS kPR B2 < B AR o o
peleninjuging Toligenuggqtide Qfebelspﬁ‘@fﬁﬁ?f)the&?éhcﬂ'ﬁf@ﬁ@e %Ue}”%ﬁh identity, e.g., a
tenperature. After the coating solution was renoved by
flicking of the plate, 200 mL of a bl ocking/diluting
buffer (PBS containing 2% bovi ne serum al bum n and

0. 05% TWEEN(r) 20) was added to each well for one hour

to bl ock the non-specific sites.One hour |ater, the

wells were then washed with PBST buffer (PBS

contai ning 0.05% TWEEN(r) 20). Fifty mcroliters of

cul ture supernatant was colthbected from each fusion

well, mxed with 50 mL of the bl ocking/diluting

buffer and then added to the individual wells of the
mcrotest pI ates. After one hour of |ncubat|on t he

o o ' TN N —



JES-5A2 from (BD Bi osci ences- Phar m ngen, San Di ego,

CA) was also tested as a positive control. This
wa@riosioedy7 was generated by using E. coli expr eBEEUS2004/043501

human 1L13 as i mmunogen. An isotypenat ched nouse

anti-H V-1 gpl20 MAb was used as irrelevant negative

CoDNAIcPhe frdi@ VRA|iiBraiRiiz® efidd@s3WRsSaHasbay AntplifRBPcleid&tite Generated by

a%{g rpaglqﬁen\e@?lor%g n‘taocrgp(ﬁ%b@él Wg§£ Lﬁr@ aﬁ{t r}n%ﬁo@ ﬁ/\loebjzkn%gm in ﬂh art.
9)(}10 QReg)the gyclqo%rﬁegqgﬂﬁeqngpgﬁeéponw@q YN epideseqypet 9félteeant|body 1s
sietetbinednthe\aslebtide seqaette df thecantiteoy may avaalpapnemdingasethods well known

q@%rénbﬁﬁth@%\‘fulat-m%f %&%@é Lgﬁc% %&drewbmgqt%;\ﬁleéhﬁﬁues site

er
L S NER R e —
21990, Mggculay Gpnint & lrbgyaiery Manugbad Fdl CdlhSing Saxbor Aaraipry, Cold Spring
tHasE NWARRY AdseBdBeCall e avmdCiirat RrbtbeRUE Mbledul@Blolody, Uohn Wiley &

Féogs N L\i@&%ﬁoﬁﬁnc‘aﬁrﬁ ggﬂ;@%ﬁ&theﬁq&&&f%ﬁ} tg:‘? o generate antbodies

ZE‘EHW 2 differepi@ping |geld §?O|“81’?§»é°%'tex?'&%\%f°| C\Wafeya’wot 3¢id substitutions, deletions,
Mhe/bilidsatiers, wher eas 227-26 and 227-43 showed noder at e
@(ﬁ@é} Vi Ebécnf d &%&ﬁ]\]ant thé3§nu:\‘o é?:ﬂ%e&eﬁc!&%‘fvthg rﬂ@:}vy 2080541&1 dhain variable

est cosyl a
e RoCn aPededin ikt o oiatetg TR IC0RR Y HAL oy painoss o, by
Magarisenstoggiownibhing Beid geagertces: bfl diiBr Midyy agd dohholtain variable regions to
CleRESIBE tegithst N sd¥08HE hypbrkaiabifly. Elbihggﬁut(ng ?Jc&nﬁr%nﬁm\@éhmques one

C1-H
TR AT S B0 i S e
jESliroansm nRprgUMEREABiitedy) af P?ﬂaﬂb@% Sy Tg%ﬁfﬁneevgiktreqws ARy e naturally
hogenaimg | ok bahsergus Ommsiotkt re@ions Eirkd Slefsratsy hised fladewotianges (see, e.g.,

t(fh%th@ tﬁ CE I\Bf 86%0455% %% lsews&:lg]of Ilﬁﬁgn pérﬁ&”o ge&no%s EPreferany, h

I L
iRl ST phbieier s oo R0 SR aa? CPg gnoodes an

mntﬁ:[oéy thatgpec{cally hgjsmoiywppﬂi@@@f thﬁmv@honoﬁreiemblghs discussed supra, one or
| RzIRahd A5 s@ﬁstﬁhﬁb‘ﬁéﬂn&;ﬁdﬁpﬂd@ﬁlm{'rﬁhe ﬁdﬁ%wwﬁ lrég@né/\@rﬁoepr%f@@ap & amino

Vgctd Qufﬁ&]‘c}ﬁ%&npgx§ bl‘n:o(Pr%to? he aﬁ}% t%l %Sé% Ad%?%narryatsuech rr]ne%ods may be

VHS?CH‘O Pssel?mlm Wdf”hﬁt'@mﬁﬁ Pt defetiong pT angugr esp verislle region gysteine residues

dhatticipatioy R28BhiEcHairadielifidé5dra-t6 A2nefdte amtibaly frdR@liles lacking one or more
{ Qr HefFhont

qm&%m cﬁﬁk&é)ﬁbp% roﬁw % iﬂ tGIIng)tne tﬂe é%/]g:@éfmﬁ)R 3\%; t@mﬁj?s%%% 6he present

d'i“’le'ﬂﬂof‘ gh)withis g st & ihgPEs wer e t hen added to the wells

derd 07] ircasigitiere tctintpes]detrinped &t the prodnctos v ehimerig matibodies” (Morrison et al.,

ResONMIASR. SolBEss136S (150, wteub@fgervm Naea sadsbadod @bs4 %@aa etal.,

(j\gal\/uﬁé 91&’1?’%{%4%%8%2% C?Ehml%ge ?%%% g)\éje r&ouse a%& %V\ﬁ% emj?pé)roprla e antigen
R e Ay athumdyEtoey Qi EPPISPFAR bigjogisp! activity can
22QB¢dCAdl delstirbed sapra Lenahimetid 2h8hody i8 d inRElle g whittediffe’d BidHichslare derived
3%91 d*lgégrt%nlﬁé?spgéle@dsutz asqillogé ﬁe{vﬁ?g v§fa5!§ %tgl ?Jr} B3 m a%ne MAb and

Scr eenl n I ZI ng

I\?JWB‘@” WPOQ}QHT ik B?ﬂﬁ‘%%téeg@? iy prnanfgd a"ﬁ?ﬁdﬁér i ne Dependent
AP D3] fAtieradtivatyntedtmisings defsilreg fdr the B@Euckumcbf $ifidlelvhan &dibddies (U.S. Pat. No.

[435% 8‘7d0 Bk, é&e;n@e f@fﬁzhﬂ-l\’ba%) MuSor G.lg |ﬁrcf& rhéflmia@ i, 08A bs:5879-5883
&?iﬁétgﬁ%@ﬁg oy . PR TP bascl o5l v g cner

Getiedips Pindlq Fa@nivedies g fregd by lipkngdiee hepvyangghicdhain fiagmants of the Fv
activates their cell proliferation in an autocrine
fashion (Kapp U etal., J. Exp. Med. 189:1939 (1999)).
[00188] Cells were cultured (25,000 cells/well) in the
presence or absence of different anti-1L13 MAb (0.2,
0.02 and 0.002 g/mmL) in 5% CO2 at 370C for 3-5 days.
Cell proliferation was then nmeasured either by an
assay using the tetrazolium conpound MIS (Pronega,

Madi son, W) (readouts at @b490) or by the

i ncorporation of 3Hthym di ne (Amrersham Bi osci ences,

Pi scataway, NJ). [00189] The addition of an anti-IL13
neutraI|Z|ng MAb to the culture of t hese ceII Iines

o o T L



inhibiting the effect of IL13 on CD23 expressi on anong
the anti-1L13 MAbs tested. Conplete inhibition by
wWQ28B0&987 was achi eved at 0.33 nM The i nhi bi t P€TUS2004/043501
pot ency of JES10-5A2 was weak. [00194] Based on the
results presented in Figs. 5 and 6, conplete
|réIj’Unmatah @mindficidl brikiGe, 1PasulRigaRd Shgle dbain pliepticd iTeshaiduestiorahe assembly
uﬁ&u?n% Qz'fr%%%%ﬁﬁbé fgll rﬁ%talsgbé)ljse%(‘sg%&w $dichcbao: A36l1041 (1988)).

t
METHQIQSzQﬁd’mB%Hﬁr&NTHb NilBghERae L 7

éée"]‘ hm%&%& ieS bAHE VB Bl p’r’Jle&B bf,\sasﬁmmw /i % the art for the
e
ﬂ’[ﬂ“ﬁs %p éﬁ%lem paﬁlc&arnby%%rﬁ %{':I%yﬁthé :i}COé I‘aglg %%bl*dnp&pressmn

dech®quss6 which is a critical step in t he si gnal
t[ocamg GReckribdent Radrésslaly ofodn dntitib8y §fivher iateatioh, @tfraghent, derdetive or analog
l W% g., al%a},yl&%m dhathldP ad Jn%&%} of HdWveRithior b bidgte MARSntibody of the
were tested for Inh

GO RCMBLERIE ISR RN N AN
Mnuhoﬁy ack EEmgks oMbd iativpdyDREER)2 relyruigiettide graeling ep piitiber moledule has
VEeErho@amé@i fied V%Ictobﬁh/thg Froéi!éf 0 BF th&antib&te k@ ¥e Ploduced by recombinant DNA

ex er | mant S he cel

t?'[jl rﬂgyr on veétc?r E"@on?tg@‘ﬁ@%rq?lw Ehtﬁ&ﬁp %dﬁg %glieages and
C@pqoglateﬁragqyrlq{prpal @fd trapgatignat ¢! signalve Fiessngibpds inclyde, for example, in
aﬂ%&&ommnﬁm 166tinlqueaf syath&i6 tevlqliest and imd4vb gértetiare@imaination.
Joo, QHﬂQ e §IQI¢ véc%?né ¥arletddOb i Rds6 céﬂfby%me\’lﬁ%al technlques and the

_tra@sf@lleglc?{ regqrtfg r(lléqmep by %:Pgt?ok/ﬂgegﬁr%cglgﬁtz tg s%;}!jtgg el %ntlt])'ody ofq{le invention.
din et dspaeisqf the irgentifn, meslorseoerdipgbattathé eaavyofnd (mhscf\gmwmay:be co-expressed
3in 8 Bostddl for &@&@&énvd?th@ erdikeli uﬁtlnuﬁb@bduﬁﬁ rﬁ@é&hl@l MBloagie@bdider no

3 t
,\Mﬁz %tﬁ{l@% of o e%nreilsﬁr? é%&ﬁ/e sngérg ncu @IIZ%¥ qgf@’%’s@?ﬁe antibody
5:%1@@123 #de 'm@ntﬁm As deFPf@e‘b?ba’(ee§U%P%e¥pf%ﬂ°rb%’ﬁf"?‘? feprgest vehicles by

3fHichxthg cbdy sequEnbast & Sinterbst A, be Afrbdbteddars caubsbiqmegiiyt peified, but also
Sl‘éprgsreﬂtage%%hlchtnkb? \ﬁi%lnltral%?drr%&ito? tr%fe&eé @%Utﬁ@ g;ﬂﬂ%ﬁe\té ﬂucﬂe%e coding

non-red UC
BTG, BT PO A e RGP S HEPL IR = ool and
meusargiecdls aré capendniylvesl for Fla @xpresbiensof aeacemitieaat astibogdy mgesulgEspecially

for thée@e@éﬁne& widid reE&?ﬂﬁhaﬁ%ﬂtthdlyf R Gle. &or $@mPI8natmnghlidnQdells such as

gl? rreée 8?6 ry é:ﬁlgs%lll n%héfl&rb\y h an/% Igrgﬁ%ra%%%%k&m%ﬁlate early

segHa prameler eﬂﬁ”@f‘féioﬁ@uméﬁ %’tomP%ﬁl%TL@ I‘Sraé &ff%vewswé RYsteR{er antibodies
WrFbekiny\@al., Gassus: 10¢ (1bsa);edckeit éthal., GioMatradogysey €osant i - human
g{?@‘ﬁg]l I Xcﬁﬂ' on, a h@&‘&é&lﬂ i ﬁﬁ?gé éhb%)w w%pmgﬁgtﬁkﬁ%QerQ%ﬁ §f the inserted

ng en 0198 oun é ? (f? 4 Such
D SPaV RS g e T SEPSoSG P SRR BEOLL P o SREls el pesiod. Suc
( thedifkgtions [engyuglBestian ehd pebessied (rd.edgavagehef protein products may be

mrffH{éﬁtr g;a%l Mﬁctlgﬁ Qf @den&ot&ﬁ r ﬁfféréj'@ rhbétf defRdhfR cfhlarla&érlshbs briyd specific
en nce

t
PR awrﬁ)r tﬁ?ﬁ)%sg §?{’§'ﬁt{°“%u [)oc?s ggt aem% r]gci) ific |or§J Qﬁe:prgie@% nd gv\ﬁe Eroducts
déppreptiate ceflelinee 9pihes syftensheangfer ‘é@fenotp RPie theL@LOSfeW'f grjon and
| brdcsdingChs aRCiorsiom oI expradsed 1Mo afis Sldasuliaryiic Tib#Pcelt whieh Ipsssess the
Sgégla% rﬁa%hir%ﬂprﬁmwewr&te%g opth;,r HP C?;ly tFaﬁ:Lchﬁ %Jc@s@iaﬁm éMd\%nothorylahon

I nhi
DHOBEAROR Pl B TeSod: ST HITBIFPTES RBIMeLesitans o Fp . CH.
WCOB, 280\353, 208BloGatells. 228A- 4, 227-26, 227-43 and
JES10-5A2. MAb 228B/C-1 is the npbst potent
neutralizing anti bodi es anong the anti-1L13 MAbs
tested. Conplete inhibition by 228B/C-1 was achi eved
at a concentration between 0.667 nMand 0.133 nM The
approxi mate nol ar stoichiometric ratio between
228B/C-1 and 1L13 for conplete inhibition was 1:2. It
Is consistent with the data shown in Figs. 5 and 6.
EXAMPLE 8 Mol ecul ar d oni ngtxX Heavy And Light Chain
Genes Encoding Anti-1L13 Mnocl onal Antibodies [00199]
Total RNA was isolated from hybridoma cells using a
Q ACEN kit (Valencia, CA). Reverse transcription




[ 00203] The vari abl e regions of nurine anti body 228B/C

were cloned and sequenced as described in Exanple 8. A
w@hios®m61967 Fab i n a phage vector was construct eBCHESH04/043501

control which conbined the variable regions of the

murine 228B/ C and the constant region of the human

lf@ﬁ)ﬂi]iﬁﬁ“htﬁug{brr&nﬁbhtyh. plidiictipasftrecombitenhoteihgy Sablg OXPRB&n iF preferred.

REAL Dndid Gl F&Wﬂm%%fabl? @xppé’s%@%ﬁpboc@ robli@RbEbeVergRERed. Rather than

sequen C e se
é@@ﬁ@(ﬁr@g@n \)@céor%\ghlgtcclo%tam |@?iﬂgg§/ Pﬁgolldaﬁcgt Fc}sgﬁg@mg %e ?ransformed with
DG conellevinty appropriatecsxpregeivn cHNE!) elementd (@9-sRIPMRP] enhgnage equences,

Sﬁ%ﬁpﬂ&ﬁ teWﬁﬁate‘i?' REh@HyIAten Fb\'t&Vled:Q Bridaesanttkblet nidrided) FoIIowmg the

SR ) B AT S0 By
teedierrnd AN #ya Swigeas to @s@ectwe,ntegta C‘l‘@ﬁfpéqctgpl? {rarkeyjn ng%lrepombmant plasmid
|comigrt Resistah® ®i the salbctibhendCBides celsetoastablycintagrate the plastuig Snto their
é%égas%gesagndt#b%v b W&tfdcp\phléh% Wﬁt nb @aoﬁceﬁ @WWﬁdﬁe@m% delfhes. This

oL i
corsegisersedtoshipbningy bd PORGS uEH mtsprmng and ewaluatiop peompends that
VR&EPhire& BR8P @it thearisay dolgda@/ or |1 ght chain

i&ﬁ@&t %B%?Igfe s[g% Led éﬁ%%r I %Eg stehel‘nc ghg%“t A hmtt:e@_g'th%mes simplex

RIS - ypRgline. FRwgse CLiRigier FRE 3 2lGDriel - IjFQE%F’ ( F1RF7)). wigroganfpine-guanine
FoRb$bharibdsiirihselabd- 3 zybEiRtd4s. StyRhid, PRoRLIR. ARl Boa A BRRE (1992)), and
aﬁg‘nn%spﬂg%htfnggs%&t%st’] pa@é ﬁ_O\W ettah eCef Il rZQW’Yqéd@ tg@ﬁ'gglcgr‘i Be Qﬁ@d@%d in tk,

al n

% al n S%%%gnq? hosen d tﬁ ﬂ I"I’]f lecti

| NOREOr RIS SRRl 4#fe? 86?@?%%"3% ‘?8 B g A's of selection
Farteritlowind gepexclyhfr, Whieh adinfert easislanse ¢ matitolexats ((Vigler ehak.iPms. Natl. Acad.
%r eudA A5y Qtiyém @'F-Qret 861 Serb& laf ChchdI 9N UsRTVBI1847€(1981)); gpt, which

uence e a i\S. f
gc(%%l? é?s?sﬁa ceatldlrp ?%Fnollc ]amdj I(]I\%tu(ﬂga gv% aqb%ro%_lﬁﬁls A ad %EI lﬁSA 78:2072
c(é\w }we@ whieh eoniers ftstffa“teﬁé the @@h@glve%te $-4'8 Mwa@d&t |Bgs»’fhera%8 87-95

heo)):tdne hived Wicle benfens @sistarcentd Hyamemins(Synterif ot alniGeyie 30:147 (1984)).
hﬁd?gdn%lnngfkndv;hQn Qt:BFgrlr & géca{rkﬁnaﬂﬁdw@ eﬁh?toB% ﬁé@hé’ x%%ely applied to

aneou or sequenti

oqelef;tﬁ"@ dfsg@%g\%?q@ant[c@@ 6'6‘1 su é/ hqd%?rgpi;scr&ed e, lﬁ%«ﬁ%ﬂ)el etal.
Wads.) gament tobdolio Mblaeutsr Eglogy,l_.)ohm Wiy Hond élYawpiﬁwr@glﬁrdGene Transfer

r £ 1 eSlbtasiok, 22 L&d’é%to’t\ﬂME@aﬁ@to&tJnﬂ%éé@uﬂYf [ 1) Elhﬁanfh@ﬁ@rQ 12 and 13,

F“@B‘f"%gar g]?f{ Lgurregte%&bcos meaC k%yJohr(Y'\{l}lee/t %ﬂ@ I2‘1St’!)d(g)hColberre
f@amn et ., ¢jiMot: Biel. TﬁodM%Hewhﬁbrareh@o'P?ratﬁ%%?ere@“@aaféﬁ @gheir entireties.

Tibe16lersé é)@d;sé((ﬁtuﬂévalﬁ bsan\sBtbedygritetiatate byreasa Balectagamplification (for a
0%\%\/& %Q(P b&gmg EWH&#S%QG%'"%%?US@%@ vécg?snba'séhcm BQ\'éaatrﬂanatlon for the

chosen r amewor oS! t1 onﬁ é
vPiEssion of gignes @%ftes iNRRPAYRN FeriT AXVOHOWIS Vol ARARAE Bigss: New York,
prosgiu Bithemasarkk insheusEtogystenpexprressing estibodyriranpfifiabiii itsheaggds the level of

bl iditbbrdsaf ﬁ’tlcﬁlﬁltre of A&t & Qﬁl in&eés@%e%ﬁbe‘ﬂ&%@b ds@F thé Hﬁrker gene. Since the

\a%éph{?lg g%‘toggsn?g?ﬂ?? g étﬁ%'te a8 toéyggnene prodt fﬁg gfrtheggnrtlbogiy will alﬂso‘cl'ncrease
nﬂﬁug%ﬁésNbl@@d@@ﬁ5ﬁ7ﬂ§$ﬂb t he vector of interest in a
Lkobﬂﬁjpﬂhath@st fo@Ir hayt be( dBaRfactebwith) two eRpresBion vedfatO&tie invention, the first

i\?e;é or encoq‘?n e]BEe%léf gade |\%Q S)Qf{/p%htrdx aﬁt] Ve sgz%ﬁolgec%?@r:lc%dmg a light chain

ar “&nnea

r €esivadi RobiPaR e FREP V%ﬁt"('fe@?ﬁ ‘ES’ﬁtaW‘teht'C%l Sﬁ'ﬁ‘?t%ﬂ?em?r@e‘é? ety §nghie equal
eapyessnn okbalvy andhigiathchain payperstidésh Aiteorativgly neasindleaveptbamnay Heutsed which
not the newy synthesized nutated strand. The plasmd

was el ectroporated into conpetent cells for

anplification and m xed wth a phage-conpetent E. col
cell-type for generation of phage particles. The

pl asm d constructs are able to synthesize a Fab which

is secreted into the supernatant. |ndividual plaques

were selected and the antiBaddy eluted for anal ysis.

[00207] The library was analyzed for quality and

conpl et eness. Upon sequenci ng a random sanpling of the
l'ibrary, the nunber of candl dat es sel ect ed that had

. o a1




the library was (210 /70% x 3 = 3840. [00212] A total
of 1056 candi dates were screened, using a 96-well

WO 006291 | SA assay. The candi dates fromthis PCDOUS20p4/043501
that were chosen for sequenci ng were those that
yi el ded the hi ghest values fromthe screen results.
RehabBesDEindt if) EpabIébigiprassing, \tothyheagradd it ehain \neiyrepisies] Uresucke eituations,

ttf% l@ﬁ%ﬁg 3B &d B&ﬁéc@d Le%f@ he ﬂéavl}‘ H{éﬁ% Z\de'aﬁ Ry R8st lfrke heavy chain

Tagiiioek K22 b Stondona Hendil 484 ALESE 67t R iRy e codns
cslarmem:eé favtbe igdvit dne light shainemayesingtige civAL ger@Bicddhd- 94) .

(Q)Q 28} %Lce-@heanﬂlﬁ)@? Hﬂleédeaéfﬁlmﬁ\}éntﬁ)h lhdé 64dn Wetaudel By Bb BRRAal, chemlcally

onbi nat pr.i al
%'Z@OP hrefcwg) n%%ly eﬁ:ﬁevﬁ Itlmaly be. tI?Jrlf%d %%‘gﬁfrchgtﬁ%ﬁ kn%\tlvﬁ qj he art for
urifieatior 81 efuiEsuaggiopia malecyi fer %m'eeav B@Pf\‘)\%%apf‘hée gmj?ri ﬁ@hange,

aimelityl hpartibumoyr efinigd uies tran dpedifid @ntigess | altere ProfedT @, adng Osize-exclusion
%El%ﬁgtp?rgp(h tcehﬁgu\gghon %Feﬂ?ﬁl %‘jb% fyy oﬁl%PmeCo%P' btglﬁ)taﬁste&éﬁue for the

WwWere Screene
PHdlcaion elgFreing,)

positionthe antpo wa @gﬂrafeatdhvggtlog} Preffaal\é%pts t[\ereof can be
rfesd it Setezaogoes pdiipeptite sdohenceshiaserbed hardio reotheRwisaTkrolh dn the art, to
Gh Gt pu,l‘.f.iag,t’eﬁ y candi dates were sequenced to determ ne

é&)ﬁ I’]]&ﬂg ﬂvgnrfllﬂn &égrré{sﬁgsreg ianE godees rec?rﬁbmaﬁtg%s?%or cheml?ﬂly conjugated
diheliding b&ﬂ"e""!ﬁ'e@%ﬁldéﬁn Feyalmtly @?rwgitw)éma pelypertide. 'ﬂ‘@ﬁq/?r conjugated
ClAtdotie St the BiRESInGhdN Piag Beikee fbr éa3e inipgrificaliah. Be«e.dB. Harbor et al., supra,
a?.c? Pk ‘Bﬁ‘onga%%@\ﬂlot &&1%@5 Bﬁﬂeéfébgé‘ L rluRcd AENGRuloP Lett. 39:01-09 (1904);

alning_t wher eas sever
58 T OSS  e  lgrt ot S05) S0 AR P oo Fol et ol 2
riesirehil €46:3416- P&t 990 ) Which arpiosiioiad b@dfereptedn theitkentiaties.

"‘Nfébtﬁ E(ﬂ RofBdr, %eanilbﬁdlgs%r falmenit thgrgof%atﬂéjhrgs%hﬁﬁle&@rﬁ &R BE fised to marker
ou

hsﬁf‘fﬁﬂ(fe a ?saan%e\Rfo reEoS %cxhta%g Eurﬁl?atlon In. pr%erreg enqgodlmen!sv\%e mﬁrker amino
vasidgsedvierpalisa hrxprhiptidine aenhqéﬁ &fop ﬁeweﬁq@@rwe%'ﬁ avﬁ!E\Mm (BIBGEN, Inc.,
uzegl Efoﬁ ravérue t QefswbithYenaiifz 81310)) amdikyeotians tmany wawhizre dre \dommercially

V@gla? o?&qbewlﬂ aer{tg]& ITQ’%C Flé{ﬂﬁ @f u\éﬁ 8%%21a§2§f ?/989) for instance,
I Oha

e g PP KRBV RUH@atP? af B bt O] ek PEioR g usetl for

\fiurifatidn Wiludsf bt are eptdisittedia she i dacavbich agésnendDRZT epitope Hreived from
ﬁﬁ@Mf)(xe&B Bbrhagh BiFR p?Jtéﬁw @Nshnlt?, @ 3t:78 (1ds@hina@Raid" tag.

%ﬁégTﬁﬁﬁﬁ%&@m&Nﬁég{% I(C:)Ihngont ai ned the

r{UﬁﬂEl’] Thé aﬁﬂBWskof et ikvestioh relndehdemedtived rthairerel malified S.e.dbyethe covalent
51?’% Sﬁ/lt%p c])I(Q:ulg lt{)etﬁe érﬂﬂ)dy EE&]Stﬁat gclv%Igrq Sttathhént H&eé ﬁ& interfere

generat e’ t he conﬁ]ﬂ ar | %
Wit RO torfid. F@@ PUTEIe OB GOLMT T AT AT O gives incude
t andirodirmitia havetbeersnauifibd ¢.g4 lp)qutje@tlcﬁrr digifnerany othdfidetectable moiety.
f BB M6 heRRASH hﬁéﬁ%rﬂh%e&x@&i foh@@mpis @t Aoblindted to, to purify or

n%gﬁagﬁgepﬂl{dgg%afﬁemﬁt% atﬂgml s gla stlc metFﬁé'] efafae)r(am % %e antlbodles have
t ¥serin Jomeneprseystior auelipively @wbnuan%@elx gesUiRsr @Vai.sp@fc'l'-ﬁ i biological

fééfn ket 518 dg) HafowRk lGAbRDEEs: AdsByatorf Menuake (oRIEpesy Hadtior Laboratory

wn in Figures
! PG Addh Jsg@@ge&gkehgﬁgf&?@gﬁ&aﬁ §§m§§?ﬁ nFg |

s@%@@rﬁéu%&%@é’h’!‘@% det?"t*?ébwheéﬁéPﬂ ek &e Blpeat iPYenopmaY Bt ed either
haloreror inesiniination withrothegdvopositioasn Thet antilmdiesinay fortiar re regombinantly fused
f il ||'§éterb\‘6g&@'pél%ptldggf thé Nﬁorr(t.et@M%ug Bradhémicaiy\Eonf é’a?éot (in@kdng covalently
were intol erant of human resi dues: position 24 and
94. Thus, the heavy chaln vari abl e regi on was ~98 %
hunanized. D. Cenerati onof
Combi nat ori al Humani zedCandi dat es [ 00217] Si nce no
candi date picked up fromthe screening of either of
the libraries was fully humani zed, the humani zati on
was engi neered. A series of23candi dates were generated
in which the desired hunmani zation |l evels were
obt ai ned. The nost humani zed Vk fromthe HT2 library
was conblned wi th the nDst hunanlzed Vh fron1e|ther

o ' [y — ——y N T




DP27 F RRL59 ! MRL27 GV RL88 L S 89/276GV G RL61 S

TR32 GGRL89 L SRL7 ASR62 TTRL35 SL RL91 GL
WERe®50686RL70 S L RL36 GV RL95 | L RL1 1 T V RUTRSM07043501

RL40 L SRL97 TTRL12 1 | RL78 | MRL45 T T RL18 S R

RL15 L L RL79 V T [00221] Thus, fromthis screen,

A€ héh-adtAenBedtafugdtiordmorpoly@piidds ondiiieE bongppsitone IFot gkample, antibodies of

u?é | & {éhteﬁbeﬁ&on Abg b6 ﬁ’atnﬁaﬂfugeq%r tcbnﬁl@&e@[bdméﬁ&heg BsefPLis Iabels in

i cant oss func
c‘lﬁfﬁﬁ@i‘ #g™he franework residues to am no acids that
doog24) Obe presendnventiot ugthenendompassescputinodies erdiagrentst thesedh camizipated to a

I a@ﬁ@ﬂwggnt ﬁ‘ae fch'de(es cmdsmgn&@cﬁll Sor @RIt Erfitor the development
w t hout L fect {o

S Pgison phen B eraTst o ter, Bt ied oD KL hermine e
teffffoasy rof A ciyam Ireasment yedimen cDgtactioporan el favfiitatsd bi-ealpfiigethg gntibody to a
QoRERd Biahde0 Exdriii2 26 delopate deberndes Mcnge tireuophymed, prosthetic

;%@P% aﬁ]’éc&?ﬂlb‘t@&%elu&ﬂéscér@ ﬁma%mdblg@rhﬁes@é?ﬁ fat %rliaTs ragioac’uve matenals

timzation orrre

tqqfslgonp p@@l@g Smetftzkh élswagﬂths rﬂ?s'té\c@i 6m§§?ﬂjé ess and nonradloactlve
rrarschagrieiedetal riohs t The Wetedtablel sulptaacd ey m@peolesio‘r e@vgated gther directly to

'the‘%?&.Bow (oF #‘é@;ﬁl‘é‘nt%lfbgf) g@rﬁoﬁ&tl%‘rd&ﬁh HadlerREdiRs (sidh B Q’érte%mple a linker

functi gna rent clon Fo

lﬁ"B‘”f'h'P@" % 5S"Ba?cgﬁ' ee 2?1039’ & &Pa'ﬁ ® S R SXENRIG zE\) % &3741 ,900 for
Thedal dein WiIDIReanvier eenikgatee dnvprtieagies e asepEedadesiceaccading e present
am@ntloR Exhrhiidsaor sURSbIEREYEneS DEIRMederbidshipgrogiddsel ratkbling piddsphatase, beta-

Edglr?ﬂpt%‘cggrldag% & %gét%chglﬁ@é’férés\ée eﬁﬁ%@uﬁ%le‘“ﬁ[@heﬁ@ BM%P Qﬁgplefxgsr include

PGB BHCRIINPRLY ST RS Hiep BYESe B Pa A e umbetrone,
affppreseein i flnorBscgia isethi@€yamte, FhodgopreogichicadireziGEQieDudiBcein, dansyi chioride

| g %ché‘rﬁrﬁﬁsan ﬁam%a Mgdem nZa%li'lél %luﬁ&%@&] e%fekr &f bioluminescent
i i Dl dyRehcTr 288501 o bPE BT CRRetPR mavra

vieaiude el %@t *Th equi nol ar anobunts to be used in a
n[U(iﬁQ@Iﬁﬁﬁ)UlSs MRACAdoOst atldaedetof dod @uppyrts) fwhich Cpd peicitaly Riseful for

S VLo SIS B 989 SR PRI GH fBclfa o
vaasereliyiee é?iyaﬁ%'a'ﬁ'ée §\‘J?’b@ﬂ‘¥é‘é1fe(}€a§°‘>§@66h‘°“ﬁﬁ g POVRIPRYE e r @
assiagledbalksii antpodied, emicdericiigb afel AnGpgsatmaled, Wbk secidsatysbidiatl13 can

%élﬁregjrsrgcﬁ’gr digRdad ﬁ@o@esﬁ&%ﬁe&t‘ @Jbﬁd)seacﬁ%ﬂ fof Hschseb les&%&b‘ %ﬂ@&%ondltlons
e wﬂgl{ﬁbl %Eéliarét exevg?sg)n aag%rt ?CP \?té d’y\’ﬁ'ﬁ? O‘I?rﬁetl ventlon PéngeS for the

W

pUE}"
@ete@@m@f eheprrery eypsessions efduldneoanrising (Rlesweding e emﬁ@s'emfdlg@sn cells or
Wbdd!ﬂﬂd'}j $rAR inGalal fiMghé BrendBesmiRacs Bghd @esdhttirvetibOyyacific to IL13 and

@pg&{‘\f’eﬁ%%lﬁé ?e\/el opgerBo&klgésBH%ltﬂ':b d;‘”f'eﬁ}lgara'%ﬁrle %arfgsgon levgl é/h%reby an
gingeap orppeaase fineareayes XSS RvaoqPSy ogietapdies Rpigsgon level
Ms ditative’dt atbrrAnt8xdlesSo D S Y GN S F L HL1-39 RA S K
aoy 2% &tlgoﬁsga bg u% K Bé’cecﬂn tﬁ% pﬁes@m@a@/&/ Idvbisof L1\ o2 le, e.g., a

Sbc@lyﬂu@o@s%le I% T%Ie pﬁtﬁq!ngé’ietrﬁd Raécq@pgse\?orlﬁacéng%h%fampéwﬁ an IL13
Markibddg arsizieﬂmmr& tire a@noynt pf aBtibgdyihaisgoyndito the $ampe3 R A S K
S[OM 2@ ﬁe Yvéatibh provided-a tladndstid askdy BF diagfostig @ diéorBerSoMplisingl (8 assaying

$? e>r<ﬁre33|gn oleE B filg OK&%&%EIQ oﬁan mgl"{/ Malsua;gypngﬁgmgrggﬁ%o&gs of the

TPiPESN] ‘F‘BF%’F W‘ 3 C‘mpérﬁ‘g rﬂ@de"ﬁéo‘c @@?&XP%@“ 29 gtandprfgene expression
efficiency of this library was 80% and 840 cl ones were
assayed. The nunber of positive clones identified from
the assay was 75 and 11 were sequenced. Fromthe
results shown bel ow, several positions within this CDR
yi el ded i nproved activity, although the positions and
repl acenent ami no aci ds appeared random This result
supports the observation that COR-L2 is farthest from
the antigen binding site anrd as such should exert the

| east influence upon antigen binding.1 2 3456 7
COR-L2ZLASNLESL2-1 0LASNLNSL2-13LAS
NLESL2-25 L ASNLQSL2-37 LATNLE S L2-41
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13-32 QQNAEDPRTL3-90 QQNNEDPRT L3-100
QONNEDPRTL3-150 QQNNEDPRTL3170 QQ
WORWSESDSP R T L3-185 Q QN A E D P R T L3- 207PCI/Qs 04043501

EDPRTL3225QQNNEDPRTD CDRHL

Optim zation [00226] CDR-Hl conprised 5 am no aci ds.
The!, efhbrely anibyreat drlleGedse br B Wssapsl §8he Wxprdssiopuickdl RBmpared to the

oaénﬁaré%\’gssu%qgleﬁ?ﬂgéa\%to??pa#?t%ulac‘r(arsgr@&ed Fromt he

ositive clones and el even of

S re
AP hormoties 1 RiBgisn GrLir Lot B oK BOFBAGPE & 2 eoderSpEge usig
bedsgieal imtniwgohistatagical megweis inown faithosd of skithingheGiDRs @ paedlatkanen, et al., J.

otdiesiolt f@@gﬂi@@t(ﬁ}%@) shhana et eff, 1 CERERY. 8 0B8Ys7 @6964@8‘7)@ &ther antibody-

b!'aa@%d ng(hodi u\§§l§ ?cz{ dglsé e | % anebxg %(p&%lf\gﬂfcl%je%nﬁgg\éﬁaﬁ sucL as the
'@ke@ gmyngROTPEY FBA(EKISS) JoNhe-FEdiDMINGs3Y \RIN. [SuitaBlg antibody
Aaskhy&bb{s Ble iiowBiSh the aft dnd WcilietdhzyHa 14Gely sieh'ds, Yiubtlse bilidhsé) radioSotopes,

su% g&o&ne}]_(g"’l Aapl Sodh {NCB_UsulﬁlzgsSétr i n‘gg% H%IH% éﬂz%? ﬁjg @gt\ﬁm (*Tc);

fimza
HTH S PS4 YV PEFIB LSS BhATS Sieh B BAsggesang goggine, an

whigtich meant t hat over 2100 candi dates needed to be

S@dﬂ@@}@\d aspebt@nhé iﬂﬁanﬁd‘nﬁﬁﬁ’é"dete@t%a aRfghds1s@r &@Qﬂééj@tj@&der associated

\é\@[h aber aﬁt etxperﬁssxogi Pﬁﬁg e|rt1S ar{ %un%aF 8re1)é’%p ?/ g Hlaw'n? %%g m[oﬁ 8re8ﬁaly a human. In
F‘P”@rﬁ“ﬁ’Wé“%'bd@@?é‘P ﬁ@nm@@m )tagministering dforxpiBRie: Pewvieielyt subcutaneously,
P& ritrbpeaioseallyy T :0subjelct i Biekctivg a@buhi diialapelbdiholesaRvh@h siddifically binds to

airidg) ﬁaﬁngger;rgaﬁngee@te@emg@& 4R AR EERAN bl 4 SHERE molecuie to
1%ef€5|1§alpz|2: thra@a@lt@ @tr}g spbje@t wheﬁ tge gglyeegt{dgs F}(pzessedéang fogunbound
| labale@ idle@uIK t¢ bS cléatdd So Aadkgrbln® 1¢delR o) déteBnititid badkdmoubd Gvk; and d)
| de\éct\ﬁg RheSaksidd olseulb! i the sgbjélat M.ldw tNé{t @et&h@\ gf IBbe\éd%d}‘éc§e '%‘bove the

Lbag<gmui1d éyeé rﬂlcée%hﬁt #thﬁc@vaﬁ ip%icgar'_fil?ase gr %soﬁel' aw@ted with
phgragt gxpressio\pfgL18. Bagkaragundideveliq@n pe [geterminred; by vesiads Imetjiodg ingluding,
Scolmparinth® alridunt $08belt noMéuls datetledtola standard\vahieArdviotfslyStdirmined for a
1 %CMI,SSWGDGKI VYNSALKEH2- 12 1 MV WG D
KS H- 129 MI WG D G K VYNS

/3[0?_1 SM h‘gwll_% uniggtoqgl in thwaﬁ;tl‘Bt t@ ze) of {pewtmac@ng the ma@q_@stem used will
16&rmivhd th\g@nity Gf Knalfin/ miieliy nEedad ko todBcd-diaddbbie HBages. In the case of a
QlibisBrop@inbied), f&rQ%%&I subjeit- ttlli?qu% f r‘a@@é@tlvﬂt m@&émn r%?rhéﬂ?range from

%ﬁ% Sse Hﬂhcgr?egg Iﬁﬁ?ﬁ%ﬂ%ﬁ%@bc@ﬁ oraq,?? t?o )éﬁagmeﬁtdlynﬂgen preferentially
b@etawée at tp @cw@w cre@ whietheopigin thy spagifie bretein /el dfodmedingtigyisscribed in S.
bivndirergel t big . tmhunSphbrimatdiinytich aR&NbI8EIEd Amtm&ﬁeé Ol Fheir Pagments.”
a@ﬂap?e? 13@1%%?%%%@ Rgcﬁ(%ﬁe@&é Bet?c‘ﬁor?cg ﬁ&f é/\gBughi?l and B. A

trve can were |

\A@P@ess@au@?ﬁ?@ap‘{b@hlﬂ%{”ér(wwe the changes within the
(DR 32) Heeendipg LAt sevérpistagisbldse indwdingnthe cgteeof bbsitusédh@nd the mode of

ChAMEBatoR, Qﬁ@ nd RteRal ﬂloﬁﬂ%g%%‘tdﬁﬂlstpéﬂﬁ fol Qammﬂé( tr*%%t%réd molecule to

7[5'%er§ntlalg c'g%:e %O% s;ﬁes ﬂlbﬁtﬁnﬁpopgnbfurﬁq%eﬁ molgct:va ’Eg‘%ﬁ/lcbared to
Npaei@ragud Ipyelds ¥ topdgrhoyrs Ar 4024 RoyHBar$30 1Dha@syin yngthey empbdgimantithe time
Heker84 fllibviing adrfinistratiorfis 8400 bbysidrslis dayés R Y P Y A MD N

= Y P -133 D, Y P .Y AL DN.
(B g i ool donbe Hispedrgdiied & camd e gy g e
Haethg Jorsiiagnsging tiys disease pridisRpse, forcoptpipaane micath aftpripiig! giagnosis, six
[ D&RE iter Oiisi@iativsis OhaysgestemiitahdiagndsestdCDRs whi ch yi el ded
the greatest overall inprovenent in antigen binding
were determ ned, the best candi dates were then
conbined to see if these changes i nproved bi ndi ng.
Thus, a candi date was engi neered to conbi ne all
favorabl e am no acid substitutions. [00230] To
generate the conbinatorial library, the initial clone
was the one that incorporatéd the alteration in
CDR-L1-59 (Nto Q. To this clone, the other changes
were made for CDR-L3, Nto A



(position 4), for COR-Hl, Yto either R H Kor S
(position 2), for CDR-H3, Y to R (position 3) and Dto
WwW@Raok®62967 or S (position 9). No changes were nROBUSH0O4/043501

CDR-L2 or CDR-H2. Over 1100 candidates fromthis

l'ibrary were screened using a functional ELISA assay

100 t3¢tPagsensh ofltwawﬁﬁidmam%gan%e fteqeddripe Patien ugio maiiAdh k;spown in the
aﬂfbﬂ M vitr/scgin®al Biesd h@Rods bepepdupen the @jpe nidabellined. SSxijeteanisens will be

Ie titg G&ér%un% tl%%?ﬁro&rfa% m W'?or 'the:F hg? él’l%ul[‘—:ﬂ%ﬁ :k/]ethg& and dewces that

ese conbl natori ggat r@ at "
'rn%*a Ysghin the diggpaRlicimefrgrs o deAveliion 'TJ‘@ § SPLAEY O AT HeY i °§"‘F’“ ed
ams@aphy I(QT)lslhmsnocbapttaar@dh @~ rasiticRL ¢nggRiop| tamegraph gPET), magnetic

@%%Cgmagﬁg(M| séo8raptyr i fi ed Fabs, were pre-mxed in

tratl {
%Q@él |Iégs%eﬁ ?T%rp orgfrrjlngﬁto g’ mf)lgcu%és Iﬁbebedwﬁ ?a%%f‘sgt%er a%tdl chtegtfed in the
prfent dsindcn redidtioE[epInsiys wifdisal iInpiignanbFayreen % ﬁ'r Ms?r |Pét No.5 /441,050). In

adthir dnbodidertt ap@ bloeculf is Ibelet with 4 Muoteb@ntdoaib@mnbaund detectdBin the
é\ﬁ’gn? %i’r%ta%&ggerﬁk Q&&%@lc A ér%b ?n@tﬁm{eﬁlslH laﬂcﬁhe@émﬁc'afn%nt the molecule is

dat es assa denonpstr at ed
@Eﬁﬂdv‘ﬁihe%tpo%%’f‘l einiltyngt @etelo?pﬁ éf éiet\%:t?%mt tﬁ% patﬁntdglnp Coosutron emission-
wangtaptintie yét 28@haBe@batBient, the nivlendé isdabeled with 4 BarpFpgyetic 3@l and is

ddi&el i SlafMBRIng E\@Q]eh&es:bhé\cmgﬁb @gnonstrates no

B S S i e o B SR
Weep prtiery) 1 mtsra]dlsmﬁ cavet! by TeEmiaeg @TesBm dscviabings. | ncreased

6rAGURS IOMAL1B G Bdriald atiap €clie ntdsuas, Nl Hodyofiully MeyThdig@Usat the patient is
E@ﬂﬁ)@éled 'th'r%r?faiWné Jﬂ?ea§e§rﬁﬁ ?r@ ég@ocﬁ%énlt ”tHetné/etr%§ cétﬁprlgé%%@lle&ﬂg a cell,

wever, oes no
figsyes or bagy fluid gameig 3 %P@W"%\F‘? RaXgoY 8 ”06‘2)"1' 'Fb%eo ﬁr& ‘i‘ '“%\H% tissue
brovogithidorde sevahde oplbt in tedissué. apdhpredidink by pﬂema@smntomhe hadient to
COah FRRAE @is@eﬁseir%@@ upok 3% 1&@% %ﬂﬁ&snormfeubaxﬁ) e &sue or body fluid. In

S Bah A SN Sl M5Bl AW A o
pcm@@ afphnet! gved efﬁls@rfrer@ta@at@af IRbEIng e tissug or t??éhﬂéwontmelagwﬁgf .13,
Rreiead thybrddipostion srempardi to Geriaie qhirne Gisdasebasamiupen the-didnge in
rae ouqi%)#_é 81&#}34&1@@% RRBL lfeve%i:talo#sﬂrgﬁ eretel cJ i edgésugrb? bodily

vector 1 n frane mn V!
ﬂ% T P?f@edﬁexsbow%nmw bek? fnop RPN Bﬁsﬁypowqra’fw‘ues or may be
defiyninkd ipchdvapch lmrmessuring @mramoumrmobgal s@qluselm pmigpdy tids. Specifically,

Ga&FnﬁH!atﬂm QRlLY3 tevérs ﬁecanaﬁreﬁés@e rastabcfay $|m@d0,sanﬁ@ JFbHifRtan® Ry atekerably
tation |on

ggf%r{a 3}5%356 If’%g%g%}]%ﬁqq otf |mﬁnune FIS_TS%E thxeﬁtd Iﬁrznr(]rPung ?ases that can be
wagnopedaing the pegsens math@l inglyde, dhuiAre o lispifed Q. mlrﬁr@urgcqlsaaﬁqgescnbed
héreirGn t@%f&%&@n@&ﬁ@n{ EneNiGbu2 &) bodlHiLia isjsript@e bio&d, peripheral biood
le%l(\;o%)tlt&dbl%g séﬁagmggdcl ??rgo 3%9 Qndh n I'L13. Wen the

m Cyno- IL was used to

\kkﬁR ﬁ'ﬁU'E U§§§cﬂﬁ%ﬂﬂ'eh?uéﬂ PRIERiri ne 1L13, the

r[(@%’l’h I\l*n Qrﬁbcmf hﬁlﬂh Gr kb d’ﬁﬂér%lﬂt‘c@nd‘e@%oﬁh@é@dtt@ it 2B RisterewaloRe or in
a

FE[PQ“}?QOH%”@ PX‘%%&C f%CEOtF ® CFH é"z‘ﬁ%} %hq apg&fc nal e¥en9|ln\|7é%f?’dn is directed to
Iauiivedy-bpses Shempies Whish (pive eRERERTIOG: éwb?d@§|°<fj§m| invgpgn Agen animal, a
FREHAN6E: RAREPADI BaihglativBerdibiddraissass Yisarderasrcbondition.IM@e animal or

stIb][e%t rﬁﬁ/\ﬁg ?L %rér%f 'inynegchgf & gar[ c%@ t%lal tl 4u9rrr’;s an\c{ﬁilnéﬁawrg %éﬁdlagnosed

onserve su the
Mith g jpartigular @%‘Wﬂ’ﬂ@é‘ fOB‘I:’ refafing4o &ﬂ%i érm)q: fie Lt[ec@d mnst IL13 are useful for
iinibiEngpatierpio reattionsoin ghimelkiirslu@rgiest ngd émitell thecoivs, pibet rerses, nickens, cats,
by one or conbination of sone of these three residues.
[00235] This epitope was further confirmed by peptide
spot analysis. The entire human | L13 peptide was
scanned with a series of overlapping 12-nmer peptides
synt hesi zed via SPOT on cel |l ul ose nenbrane. The only
anti-I1L13 MAb reactive peptide was identified as a
12-mer peptide of am no acizéd #44-56, YCAALESLI NVS (SEQ
I D NO 19), which is overlapping with the region
identified through domai n swappi ng
experlnents DEPCSITS [00236] The follomnng cultures

o o a ' P



and neutralizes human I1L13 activity at an approxi mate
molar ratio of 1:2 (MAb:1L13). 2. The anti body of

W@ b@s0v2be7 wherein the anti body is 228B/ C and ppoTius®d4/043501
by the hybridoma desi gnated PTA-5657. 3. An anti body
that binds to the sane epitope as the anti body of
dobs ham-iemardtprimiifd eftl) tas el hafhars] Rur BRalnpleVyesuminBtetiddea therapeutically

& faQQ gyse 7 rg ’gb cﬁ‘régtlb&{ d&%dp n t\rl'\} tlgry QF 4 g&ﬂ@ll of the present
% Sl R T

1 SPEPRAT B arteips zfdawfsz%rf%%maélafgﬁ\pesm@e to antigens
dwber@mn@omé@rsngmnmdt@TeﬁWl 6. The anti body of
sd@e] ﬁ‘héapemecro%b&hngsh& 1Rl RRA YnduBe, 24t ard FoPiked tD dMis&mes of the

Q}%%P%F rﬁm%{ P%Hragﬁ({anq% gaasl’ogg %nrgpdr%nvgp gs’l_\gﬁ?g as des%nbAcsc]heﬁem ra%do nuglﬁlg acids
aneqding anibgcies of ttm!evemwg a8 de&ﬁ@ech@wym@wg ﬁaamnis»eﬁaalees and derivtives
tﬁéﬂ@h‘ shasndbio®tic Atibddlee ei/desdribal hafe). The Bitibolileeofairtinvieidly cdfbe used

{} réaa't m\ it %r %n‘teii &a§é@' cﬂsoﬁi@rts Iglbc%qr){tlo{{@%s&lat\ﬂi wﬁl’?&b‘éﬁ%@&p%&sron and/or

east 0g ous I

S "\ﬂlid'%c?ljte’ﬁb'lﬂ“f%ﬁ lojaheE coBoF ﬁb%ﬁ'sﬁa%fs%oaieish%{fondmons
deedribdddretein. e BE@enTANG; prévent@n oftigeasast didvoidss, of condit@ngrasiociated

wuh%&ﬂam &@féé;.oaeﬁd/@ @@lw.tyfba&1ﬁ,né/dde§ SUULRE itk td, a@s.tatmg 2Pfast one

e AR B et P e s aer M hotst oo Reb e er B Ry by ve
(BIG=q iDPINENaceuticall acoRpeblenampdsieny apknowh ittt or aetsiescsibed herein.
s@Bg AaRILID aliodia Sof Ihe\Vres8R GUERIGIE maY bé @&t th&5futically in a variety of

JL%Q&%L 4O Hése‘uﬁn\;e%h 8@9}? a%e&h%d %opprgg%n(b Qr tPAQméﬂu fB %glﬁt@d y@ases

sequence_at ous to

IBEGAPDANES® 1008 POmSH BRI WP SE T B B g T L of art
It 3rapiibodyl to tha mammil Becyti-15 ¢ aptitogybirds G 13led gowaigs cytokine and cellular

r@&Bl%r‘ &Eﬂe%n‘?ésual?@lﬁ/c%k}\e leveld Bfdrthierishd & mRR-dis@Rd stdidd 'rﬂ@s diseases
t he ATCC osi t

ol St bl e SERES, & TRy 3535, over
derbif disgaprs inctyApliergic it qtggmdgmgtltlaécyog hgngesersitivty apdeticaria; immune-
rAdtfatdd QR dRéased MtlBelbullclid skirf\diveRBdsOErythaEdmbiIffbrigand cBkEdt @brmatitis;

a%?o nQnuﬁQ %ggéfsg Q]CLE‘%%Hés'isb%Mna?Jd %lhﬁds n}(ugekr)nlelévon-gha@thntls inflammatory

W?fd’@??ﬁ'ﬁ 1o 4lserrlys &9)'“3  Prohny digeagiit 956 8‘9338?3 3spogialert YN 1L13 include
ivibrathigiinterstifed pravmoih, @alaiét celimbatdplady, infismmatbry mediibaatit lub@diseasea such

&hidgre ?Br&lsaﬁ\ﬁtbrpﬂﬁtwe %ﬁter@pmnﬁﬂ 'V\?l‘ﬁ-‘pﬁile@ @Eéﬁ@qbﬁmuﬂo@glc '&seases of the

lwwl;;rgﬁwgqs 6,8? rz?;g Irc{;gp 3%72;08'&3%{%‘13@'0 8@?’?”3& roaIF FLHEWPersenSIR/Qy pheumonitis;
eropic ribetpyetive crulmonailyidispaser RSV hfeciiony aveiitish Iselerpdegyie, astaeiiorpsis, and
m@gmrcmy,ﬁﬁml sing an am no acid sequence having the

4%93@&%& the%lmgy \Eﬁ#’l%\ﬂll%ﬂ\}: %ﬁ&%ﬁ{ﬂ% ﬁoﬁbﬁanzaad rgventlon

‘f‘s%@@P@?@S@P’atﬁ‘ﬁ\y'th(ﬁ'ﬁ@'raa'%/ex@ﬁ@o'i‘ dfgrectiviggt I {ppan pepgetermined
isyosesitisd siniodi téshiued TNOantB&ly cBDBY 2dntrdstesedsih Sreatfnera magingea @onsistent
h trefeidedsd I\J&?Sa su%@dor ;feav%osegalre?’or%qg §év§r§§ia§'§f to Qrﬂé’hor%féea dlsease state

E
e e gt o PRI GRS LB s i B g gesas may
degonallx be @mplaysidedo héligidentityloptimal gasggesangeso ity predisegloserty beAmployed in
@é foﬁﬁ@tldnanl[\&& de§end 0 thé roulddf a@rﬁnstr&%n ohd Bhe sdribsnedtilihd aBease or
% sordtelh agd lrJIId %gld%m dgahgorc?nh % ﬂ}e JL?ongnt oP hﬁ%’ Llr.r;ﬁpne%%hd eacBlpatlents

q:urp@pﬂan@qq aﬁffﬁctw%gqs%m@f becq(téqpmtg_cgfron'f quq ﬁgqonm[as, q,qnyﬁg frgm in vitro
aanisblamnticl teeiglysems. 21. A vari abl e heavy chain region
conprising an am no acid sequence having the fornmnula:
FRH1- CDRH1- FRH2- CDRH2- FRH3- CDRH3- FRH4, wherei n FRH1
consists of any one of SEQ ID NOs: 60-66; CDRHL

consi sts of any one of SEQ ID NGOs: 117-122; FRH2
consi sts of any one of SEQ ID NGs: 67-75; CDRH2

consi sts of any one of SEQ ID NGs: 123-1 34; FRH3
consi sts of any one of SEQ2fD NOs: 76-90; CDRH3

consi sts of any of SEQ ID NGs: 135-141 ; and FRH4
consists of SEQ ID NO 91-92. 22. A vari abl e heavy
chain region conprising any one of SEQ ID NGs: 4, 6,




34. The antibody of claim 1, wherein the antibody is a

singl e domai n anti body. 35. The anti body of claiml,
wWob@se62961 he anti body is an antigen-binding  PCT/US2004/043501

fragnment.36. The anti body of claim 35, wherein the

antigen-binding fragnent is a Fab. 37. A nethod of
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maws»%%wae@menc FOVEIER o BHOUPPIORRRAT HHEede Growtn facors (such a5
i et NamilsTIi7alFN), bubeublarveivh sereatd inoeate the4Rmber lppaqtivty abeifector cells

AR idiRGhith e GhtBbdBsA1, Wherein the anti body i's
?ﬁoﬁ%@ '('jl'lie] ?n\}bogles %ﬂ‘the mv%nt&ao}\ Irng{] be ad{rlwlsé%d alo eaor ﬁltﬁoﬁ)lgn%?n WI§1 other types

ers
ofisepteenisf sugmasdmmuwwpé%@p@plﬁtjrst gptldgEdpqﬁ:cggles Anti- hlgj\amlnes or antj-
n&kdided or detecting interleukin-13 protein in a

3@“’4}% %ge?)gﬂ’té% %éﬂé& Ifhgeanﬁﬁo@;plscﬁfubsta%{ All)g’%rmgd (ertﬁ &Bétérméflgyree from

cont ac tectlng

e e FESCTER PLRIBER WECBRATEreBrSe of
i [o0T45) Varas daliery. syddns afdhigomeandoeah efuses] taiadmintsler anirdibasly af the present
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sacgta; en) G ey Pe P‘i’i@jn@%{? OQQMWWQ’-’@}‘?T @O'WB@SWG apgpts. Administration
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sipttaeatricd® Ichthdtar Gonegampte, &tfamhed iozaekervoiu swh as arOramayg edsemer.

Cﬁ61|47] P%Dmo%ﬂl %ﬁﬂléﬁ'gﬂoﬁ chyhg Hé%ﬁ\ﬁlo 4! Qéjéd(b'yrdga &Rn #RLiERP Abulizer, and

har a teris S
Rl o R a0 o8 g P e or o
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amno acid Ay 26, Phe 27, Ser 28, Leu 29, Asn 30; and

at | east one antibody Iight chain, or an IL-13-binding
fragnment thereof, conprising non-hunman CDRs at

positions 24-34 (CDR1l), 50-56 (CDR2) and 89-97 (CDR3)
froma nouse anti-1L13 anti body, and franmework regions
froma nonocl onal anti body.49. A DNA sequence encodi ng

the anti body of claim30. 38. A vector conprising the

DNA sequence of claim49. 51. A host cell conprising

the vector of claim50. 52. A nethod for inhibiting

IgE antl body pr oduct| on | na pat| ent, \Nhl ch conprl ses

N a _[I__L o o



59. The nethod of claimb54, wherein the anti-IL1 3

anti body is adm nistered by inhalation, systemcally,
whodamedon] ecti on, or continuous infusion. 60. PCPE104e43501

consi sting essentially of the am no acid sequence

ESLINVSG (SEQ ID NO'1 8). 61. A peptide consisting

©6%64) tor delbtiho@f mbiakal, andiuding afanbra€] YedhCas WEAWL mBkibPN, or fibers.

&’E{%blypw aﬁ%%)ste@@%_'mgd)ﬁf EI)ELIN&LJ& Q—g m-EéMQX‘Tkerll mse materials to

VERick e RoleD, d°?§é‘§‘cﬂ]?s N, changni ng <120> Anti-|L13
Aot 4dp ochinetserasmtiodijsent thEleetitedyf can b8 @slivarpixin BOSEcles ilG@uticular a liposome

(536 Qa3 sdiaek 34bib27- 7630 Brodd; et sl O L%@s%mé%nﬁ% TRatapNdtiflectious
éfﬁ?sgﬁgd §%6'>L2°fe75%e|fesf§'n an&F%lerF( %S%gﬁﬁs rég’ §5§%ﬁ1 989); Lopez-
Retgsteipubiirng. 7827 eag gpne@"ﬂbldm 15 10 15 GI u Leu Val Asn

|[d0@50] I yefAndthéisimbdirent, Yt afliddyRad bb @elivarytsin Asontrcley ralddseEystem. In

?er gﬁ%odmﬁbt ¥%Emp-)r @Q gée‘]_seh (%eﬁr%g ltbraT I%kaﬁl @R(GCYt Ngft B|I|¥5d Eng.

9%3@8@&“"’)&135’ ftich YEYLEPSOTRIPEGpSaEekat aé ’?‘r ‘?&ng'gJ I\M%d 321:574
(€289)5en aGbthyer Rinbodiyent, Polgmédic rsatdrigis cefabe Sexd (Bbea M&Biigal Gpplications of
Qﬁnt?&eﬁﬁelé%ge Eﬁ%eﬁﬁﬁ VB (e ﬁucﬁdt Pies. ViBdca Aa@n ASP (1B); dhSolled Drug

ééoa\vwbl'iltyl_@Ujgpﬁlr%du%}ﬂzag%an ér%maaceegﬂlol@ Xnd @%Ip(iz%sg \f/lgeé/ New York
11994)PRang@end ReppapsJ. Magpmeb-Scj. Rgv. dagromol Fﬁl‘-wm<22ﬁ3 FI9pRyrRge also Levy et

SR EcRAG 29826019831 baringles £, Ahre Albwis 25882 2989); HdWward et al., J. Neurosurg.

7”! Q? %g%n &é %th%ggh%@'ngﬂ %@Fo@%ﬂﬁ'gl@éog%%@rcé pll%@?i ﬁl(ﬁroximity of
L'&}h%@p@”tﬁé?égeteu lied u1l510 15 Au Leu val Asn lie
Tori51@ETe AssenGiinvertigs aldb gorddides [ppam@esticAiseprBbsjtio®) SUsh 3Bmpositions

%@r‘hprlggg thgaalpeundﬁy éﬁf:ﬂv& !arﬁouﬁfstﬂ th'e%HtlbI&V anﬁl aaphgld(ogl}:@fy aIdébtable carrier.

§ eyl sapodiia o8 Beplelinly eoePt et oo R esiton
L%en% efr theFsfephes aGjeie gaveynppng of ligied \igdhe &6y Pwraacweyﬂ ofhepgenerally
7Ecodrze8 PhdthigcoSsd foSede ih @bimblb, Sanl oreAvaBlicg inT lumahy, SThé item "carrier”

Hef&sYo L d@lerq %ﬁa{%?cu%% é%pve%él&\(ﬁt‘w eghpéﬁ xﬁqi%i%gﬁli&éﬁfﬁh%%red Such
PisioRge <oriss C@ Gepderie s, Syekss ket 20 Qs SagsiD g gepetroleum,

anlmal veg2Eilr orsydiistic Qi Sci@Aianut di) saybean i, b erak@R 8same oil and the

VA%LE a n%'ca%r Lvh% ﬂalﬁlabéu% W%%N&L@%Yavemusly
Zéﬁm Rggtloosa?nd §8L}e01ts c{?xtas%/an% egcerolII s<;|-ut|ons can alsoebe eﬁw loyed as Ilqu% carriers,
particularly for injectable solutions. Suitable pharmaceutical excipients include starch, glucose,
lactose, sucrose, gelatin, malf, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate,
tale, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like. The
composition, if desired, can also contain minor amounts of wetting or emulsifying agents, or pH
buffering agents. These compositions can take the form of solutions, suspensions, emulsion, tablets,
pills, capsules, powders, sustained-release formulations and the like. The composition can be
formulated as a suppository, with traditional binders and carriers such as triglycerides. Oral
formulation can include standard carriers such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable
carriers are described in "Remington's Pharmaceutical Sciences" by E. W. Martin. Such compositions
will contain an effective amount of the antibody, preferably in purified form, together with a suitable
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1510 15 Gn Arg Ala Thr Iie Ser cys Arg Ala Ser Lys

ser Val Asp Ser Tyr 20 25 30 Ay Asn Ser Phe Met H s
waesg96G N G n Lys Pro Ay Gn Pro Pro 35 40PdBUE2084/043501

Leu Leu lie Tyr Leu Ala ser Asn Leu Qu ser Gy Val

Pro Ala 50 55 60 Arg Phe Ser Gy ser Ay Ser Arg Thr

AsRuritbEcatiar sd-@lo latidd th&fodsfr fbper Banfist@ftRre thy abtied. TheAbraulation

r Tyr G G n Asn Asn 85 90
g“&ﬁ%a Ptlgsé\lngﬁagfgdﬁ é’tr_ﬁ{o}‘ h)é GIQIS " nThr n,L snLeu
%S{anp@bofwntlgscwesnﬂp 5fog}zlliaée5y macgé’ﬁ_nge Wi Olgl?elqgcedures asa
FbIRafmg&me:al dmpbsiine ggaped Bpintra2@Os adPRisbati@HN Mmep2Agings. Typically,
(C@%Eosﬁgrﬂs&%r lﬁ%@ghﬁusv mﬁ@lﬁi@n BeGidnOR éflﬁé\{%tcﬂd%ﬁéo@buﬁer Where

CPIFESE Ve rPIICCIYY 8t NG SPALHT S 8§ Al b as
dJiemocimeutoS@se bdipatThe siGyd terpiecjen. Cspgralig the pprediety arp gppplied either
%&rﬁélﬁorﬂiedz&betﬁ& i3 GhitDeEagd/tm, AS Rxahipe, Mad driNygphBized dewder or water
_Ifreg gdm%% th{'fﬁclélIyquedTéoqtahgr%uéfr’asA'Q‘n 34‘{% Aﬁe Yr M%ﬁettla 'ln%lcatmg the
%a@lgo a;qtlve@g@nt ﬂlghl?re’c{gq]comp%sn@élls ¥q_t3<;§d|ﬂ§5tergg py @‘é‘?lonl_yggl %8 Idlspensed
Giith avVafusiBthieotile @ontiBing Aferilé PhaBackytisal Matle Baer osstinel Wher&ha composition
S?anﬁ‘%ﬁénﬁsdgl i Paﬁon/‘\ér?a e Jf)él%nlé',\}béfter%%ﬁcﬁ o_i?_éhr%%a@ ET-I KrbWided so that
CH’% gﬁﬂ\{e”tf%@y i%@'x‘i‘ll‘ﬁ'oréé?d%ﬁ?rat’?ﬂr VallO sep sreP 11% <|2i0>

506433 The hieBticazisR proMfep agharBmcayinal p@gl@org'é gqmpgigjr;g @ng pBore containers
?@@Wlth%' J)\l mare 2P the lidgreckehtd &F tr@zﬁﬁ%av&ﬁﬂaA&rﬁ)om @NtHFnvention.

gc;rrlly as omate W|th C c l's NE& %PX %1% rﬁpreécg éd gg ernmental
RS B

SOOI TP 1 manugicigs, Vieee ot |ph%mémvf'6@§/§f Hpipsicghprodsge, which
Goﬁcepé’ﬂéctsafprokzﬁ ty thinagedaypf manufa@@e,25e @Bald\fonhumae adksinistraiiqp.
[b@l 5@“9 aﬁltlgn Rﬁeoarﬁ’ bieSod th&lr}ﬁl%seq Yvenfidh ngy Bé C-EFU kYo Iiof effector
Safoolpd s yerobBbs ol By s Rl AP & Sl S0y oo PeT
Asiplications \BOro2(0949558P G 4438 WO $a12624eU-S6PE. Nep 5, 31@93@“@§B 396,387.
Vit anfisoBy S8fagrhéitlth6Reofnay BE codugatedAS P théRpeufd rﬁom&i QJCITMQ’ a dyyttoxin, e.g.,

Y il e A T Vol AT S o e

B8 TosRremEle 21351 51 o OBCY@E’M S9epyigeludes o apw’rthéfz& getrimental fo cells.
Wampnaeungm paclgxol, syRigfatasin 2 YramCldil N etiRB@>brordide, . emetine, mitomycin,

I\/%%%Cgli E\OS\@RI\A%@S%eRE/ﬁoI%QZ coHWd% Hﬂ cEaunorublcm dihydroxy
anthracin dlone mltoxantrone m%wramycm actmomycmg 1-dehydrotestosterone, glucocorticoids,
procaine, tetracaine, lidocaine, propranolol, and puromycin and analogs or homologues thereof.
Therapeutic agents include, but are not limited to, antimetabolites (e.g., methotrexate, 6-
mercaptopurine, 6-thioguanine, cytarabine, S5-fluorouracil decarbazine), alkylating agents (e.g.,
mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU),
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine
platinum (ll) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) and
doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine).

[00155] Techniques for conjugating such therapeutic moiety to antibodies are well known, see, e.g.,
Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy”, in
Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc.
1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled Drug Delivery (2nd Ed.),
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Gn Val Gn Leu Lys Gu ser Ay Pro Ay Leu Val Al a

Pro Ser G n 15 10 15 Ser Leu Ser lie Thr Cys Thr
wy/200586296d y Phe ser Leu Thr Asp Tyr 20 2 5 30r&EDS100€043501

Asn Trp | i e A‘’\g G n Pro Pro Ay Lys Ay Leu Gu Trp

Leu 35 40 4 5 Ay Met lie Trp Ay Asp Ay Ser Thr Al a
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O(F?KT MF- yaAIMTXSeeTWerr%f&alFmﬁhc@on TNOGI\MLQ3/358®Q AN 1198¢e, Hte‘ﬁwatlonal
V, 0
S8 Db B LR 1 i g v
<PEG 1Sapuiniernaiiong éihlbhcgttgn NepWE-9923105). a @wtmtugmgor(aj_\)anu angiogenic
(42R) ¢.5.2 2R50sMARIcABhdosERIN{ G0N ioDicaHErdsgdhsEddiNer©such as, for example,
W\%M Y A@ Zr%?&ls%@(m]f(q@g? interiSalid- GY@_ égggraﬁhlécﬁé' macrophage

1¢plopystingulpting/factoy -E)éE) 8 ule chV% stmugtl :I-;ctoG("9 C%‘ oi-ﬂtlher growth
Phgordhr ser Tyr 20 25 30 Trp lie Asn Trp lie Lys G n

Trp lie 35 40 45 Ay H's
AAQT%@D&%A%B &ME%EIQS%?“TN Tyr Phe Asn Qu y

Vet
PRI 5RIdn &gnogher aéy%ct @tlv lwﬁlo%plépletpﬁlpldic@mpwp SWFnCﬁ@WCW antibodies
Seriurgiihal Sefivaties thleaf, FngradGbisté@d #btre@O) inhibit orepr&ient d_dispaseer disorder
S%rsc))&:}a?eﬂ )&I?@ bher@ht eﬁ)reé&o@‘%ﬁ’d/& %Etuvfy' ot lLY@Ibyméfl of @é%p@ %e&otherapy

LN o RO N e R
Smid. Bethis lehBodidéent < 1e>inentia, 1ihe nBigic<Zil® pragngr their gnsoded protein that
Aﬁgdia@sg tl?é-rapeutic effect. Any of the methods for gene therapy available can be used according

to the present invention. Exemplary methods are described below.

rE unol. Rev.

[00158] For general reviews of the methods of gene therapy, see Goldspiel et al., Clinical Pharmacy
12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); Tolstoshev, Ann. Rev. Pharmacol.
Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932 (1993); and Morgan and Anderson, Ann.
Rev. Biochem. 62:191-217 (1993); May, TIBTECH 11(5):155-215 (1993).

[00159] In a one aspect, the compound comprises nucleic acid sequences encoding an antibody, said
nucleic acid sequences being part of expression vectors that express the antibody or fragments or
chimeric proteins or heavy or light chains thereof in a suitable host. In particular, such nucleic acid
sequences have promoters operably linked to the antibody coding region, said promoter being

inducible or constitutive, and, optionally, tissue-specific.
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<220> <223> Forward ol igonucl eotide priner for a

mut ant | L13 sequence <400> 9 aagctttccc caggccct gt
wQ@e@bsoewwbTt acagccctca ggaagctcat 50 <210> 10 rRCIS2080043501
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(306EDR BiHnbiGerARIOL @aBbdirtgt gaddoad Bhecd@d Bz ubdd M2dich tR2antibody
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99012 GO SRR oI, 2 A g8 Mhencs
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C gcaat ggc . agcat gat gt agcat caa cctgacagct
PRI JeTtagT e iy BIRsie RS (R, LR TG NGB fR Pevent These two
cagothagaakndwgc catectyely a2 #0vaagativcegathegat gct gaa
GE8Y, I PEcife CRIEMRAD Be hédchcdia b&Rler@36594 difetty GardifiStered in vivo, where

agcttgcgt t cggagacac aaat { C { {

S8 P SR B 1Rl O, 395650 B 9o
triemacngen i3 e ar 210 By qapsteupting sher gs aeztloge«n FHRIRPriEeIySleic acid expression
?&F&r%@b&ﬁniﬁé’rﬁ@m s6 2248 el Gbstine dntatdigane g.) Bpiniectisn pisingredfective or

. <4Q0 ) -
S SLIRI 0 I AF e 0y 4 3996308y g ftr o
MRigd QU DA 189 qimo/&ﬁrtlggez%'parg@% @'QQ@\P@P%%J"; Biolistic, Dupont), or coating
otith tyidsLoc beietrfaderegaptorsar tréngfectiny agents) cocpasulationik éypsorieb3microparticles,
%LI]'QQC?OC;&ME& 3 3R d@hiRistbrBg Mehth lifkag@ @04 HbEARC whigH 8 GASW0® enter the
D sk s P ) e o
HMoend V8, &tRigaRhgagc: 2RAGRAUER (9BYh (g sambe used do farset 38 types
ﬁ%é@'ﬁall%reﬁar_@ﬁe dSplofs), Gl Ak arfodidOsmbsdident, niRgelesckigigand complexes can

1.gonu. ] : . . .
PR el S50 8T Rk S48 e, i o
nucleic acid fo avoid lysosomal degradation. In yet another” embodiment, the nucleic acid can be

targeted in vivo for cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT
Publications WO 92/06180; WO 92/22635; W092/20316; W093/14188, WO 93/20221). Alternatively,
the nucleic acid can be introduced intracellularly and incorporated within host cell DNA for expression,
by homologous recombination (Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989);
Zijlstra et al., Nature 342:435-438 (1989)).

[00163] In a specific embodiment, viral vectors that contain nucleic acid sequences encoding an
antibody of the invention are used. For example, a refroviral vector can be used (see Miller et al.,
Meth. Enzymol. 217:581-599 (1993)). These retroviral vectors contain the components necessary for
the correct packaging of the viral genome and integration into the host cell DNA. The nucleic acid
sequences encoding the antibody to be used in gene therapy are cloned into one or more vectors,
which facilitates the delivery of the gene into a patient. More detail about retroviral vectors can be
found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a retroviral vector to
deliver the mdrl gene to hematopoietic stem cells in order to make the stem cells more resistant to
chemotherapy. Other references illustrating the use of retroviral vectors in gene therapy are: Clowes
et al., J. Clin. Invest. 93:644-651 (1994); Kiem et al., Blood 83:1467-1473 (1994), Salmons and
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[00165] Another approach to gene therapy involves transferring a gene to cells in tissue culture by
such methods as electroporation, lipofection, calcium phosphate mediated transfection, or viral
infection. Usually, the method of transfer includes the transfer of a selectable marker to the cells. The
cells are then placed under selection to isolate those cells that have taken up and are expressing the
transferred gene. Those cells are then delivered to a patient.

[00166] In this embodiment, the nucleic acid is introduced into a cell prior to administration in vivo of
the resulting recombinant cell. Such infroduction can be carried out by any method known in the art,
including but not limited to transfection, electroporation, microinjection, infection with a viral or
bacteriophage vector containing the nucleic acid sequences, cell fusion, chromosome-mediated gene
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous techniques are known
in the art for the introduction of foreign genes into cells (see, e.g., Loeffler and Behr, Meth. Enzymol.
217:599-618 (1993); Cohen et al., Meth. Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-
92m (1985) and may be used in accordance with the present invention, provided that the necessary
developmental and physiological functions of the recipient cells are not disrupted. The technique
should provide for the stable transfer of the nucleic acid to the cell, so that the nucleic acid is
expressible by the cell and preferably heritable and expressible by its cell progeny.

[00167] The resulting recombinant cells can be delivered to a patient by various methods known in
the art. Recombinant blood cells (e.g., hematopoietic stem or progenitor cells) are preferably
administered intravenously. The amount of cells envisioned for use depends on the desired effect,
patient state, etc., and can be determined by one skilled in the art.

[00168] Celis into which a nucleic acid can be introduced for purposes of gene therapy encompass
any desired, available cell type, and include but are not limited to epithelial cells, endothelial cells,
keratinocytes, fibroblasts, muscle cells, hepatocytes: blood cells such as T lymphocytes, B
lymphocytes, monocytes, macrophages, neutrophils, eosinophils, megakaryocytes, granulocytes;

33



<210> 25 <211> 23 <212> PRT <213> ARTIFI ClI AL

<220><223> FRLI VARI ANT HT- NEW #300 <400> 25 Asp e
w/atosheaseThr G n Ser Pro Asp ser Leu Ser Val SeCT/L820048)43501

y 151015 d u Arg Ala Thr Iie Asn cys 20 <210> 26

<211> 23 <212> PRT <213> ARTI FI Cl AL <220> <223> FRLI

\ATRUASEM biTZedomidr celf) & padiQBrhéd@topsigticlsiem ov/progdnian cdllbre.g(Gag obtained

Sifohn bgﬁeﬁa\/@\l\/ lﬁ%ﬁlcél-% b?é!o@ p¥@pher§l%roo&-%l @er %cl 5 10 15 4@

a 1hr |ie dé?? % 11> <212>
b e aphocrec, RE ST 995 T p ORI AR AP DR o
#B5@ erot® Bneodify Fhsantifodypof il prewent inTnHonGreintBiicepinto thg¢ eplissuch that they
LePdlexiREsibé ct)ﬁiﬁfellsL& 'theiGpr}é%e]ay, andlfle ﬂe5ong|nag %fs@;_e?géi] abiislereld in vivo

n_Cys <

Tos Pt o Bd g Rradiionn Sk ok Hodenis SRS 54 e, Aoy g andir
ogpter qellsavhigiicanviyg isofaied ang! maisigiredoi itrpg3y Pateptiaflehe yspdingggordance
Seth tHisesmbtliyierit ofthel freskht igkntion @eege.AIPE T Phislicdtibe WAsIa/08568; R€mnple and

%&Q?onzgeuﬂjeﬁg%5 1@%%&?&6‘%@%&%@ h b Ay %?%ﬁd Pitelkow and
2 Trp Tyr Gn Gn ﬁ_

y%eﬁ a‘@r%’”'?’l?ﬁc # V& ¥ Leu 1ie Tyr 1 5 10 15 <210> 30
BIAMPRES12> PRT <213> ARTI FI Cl AL <220> <223> FRL3
288 B/ C <400> 30 Ay Val Pro Ala Arg Phe Ser dy Ser
dXAMBLEA:g Thr Asp Phe Thr 1 5 10 15 Leu Thr lie As&)‘
Frrepoeation odeABAmAstmqwsl AlMytaped, Ispgtiveiduman 16J3/FeMT-
AB1¥Fck210> 31 <211> 32 <212> PRT <213> ARTIFICIAL
<220> A<2ipaisg FRICINsYTGtionefen Bxpeepsiqy Rlesiglifor ML 1841 Ar g Phe
Se176HItywaSaepoftkd/ thSetiumah W13 huith Asyutdibre (glicladi tQysihb) at amino acid
residue #13 bound IL13Ra1 with equal or higher affinity but had lost the ability to activate IL13Ra1-
bearing cells (Thompson et al., J. Biol. Chem., 274: 29944 (1999)). This mutated, inactive 1L13,
designated MT-IL13, was expressed in human embryonic kidney cells 293-T. The purified
recombinant protein was used as the immunogen in the present invention to generate anti-IL13
monoclonal antibodies. Two oligonucleotide primers:
5" AAGCTTTCCCCAGGCCCTGTGCCTCCCTCTACAGCCCTCAGGAAGCTCATS' (SEQ ID NO 9)

5' CTCGAGGTTGAACCGTCCCTCGCGAAAAAG 3' (SEQ ID NO 10)
[00171] corresponding to the oligonucleotide sequence of MT-IL13 gene were synthesized and used
as templates in polymerase chain reactions (PCR) to clone the IL13 gene from human testis cDNA
library (BD Biosciences Clontech, Palo Alto, CA). The PCR fragment (342 base pairs) which lacked
the predicted signal peptide sequence of IL13 was ligated into the pSecTag/FRT vector (Invitrogen,
Carlsbad, CA) that contained a secretion signal peptide sequence at the 5' end and a human Fcy1
(hinge and constant regions CH2 and CH3) sequence at the 3' end. The construct's composition was
confirmed by sequencing.

B. Production of MT-IL13/Fc from Transfected 293T Cells
[00172] For transient expression of MT-IL13/Fc, purified plasmid DNA was transfected into 293T cells
by Lipofectamine 2000 (Invitrogen), according to the manufacturer's protocol. At 72 hours post-
transfection, culture supernatants from transfected cells were collected for purification. For stable
expression of MT-IL13/Fc, cell lines were established using a Flp-In 293T cell line (Invitrogen). To
confirm expression, culture supernatants were analyzed by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE). The separated proteins were transferred to nitrocellulose membrane
and detected by reaction with horseradish peroxidase (HRP) conjugated mouse anti-human 1gG (Fc)
monoclonal antibody (Sigma, St. Louis, MO) or polyclonal goat anti-IL13 antibodies (R&D Systems,

34



Leu Thr Iie Ser ser Leu Gn Ala G u Asp Val Al a Val

Tyr Tyr Cys 20 25 30 <210> 32 <211> 32 <212> PRT <213>
WQRRIDEM6BbAL <220> <223> FRL3 VARI ANT B <400> 3PCTAU§200&043501

Pro Asp Arg Phe ser Ay ser Gy ser Ay Thr Asp Phe

Thr 1 5 10 15 Leu Thr lie Asp Pro Leu Gn Ala d u Asp

\'faihneé&)ogs, Vi), TMﬁiChTwylgre'f:zytﬁenZQe@&eﬁ%itﬁzﬁ@dé’lﬁef%ﬁﬁoﬁzlgG (Jackson

> < > < < > . 3 .

RSl PR AR A0 s YA s

ding usinp eRBicesh gherjjumipesgency d%?“!?@dsuﬂﬂi'is'gﬁ' VegE jFicgeyhemiginescent

GbubstrlegPi€the, Rookfopd, Mal Al a Val Tyr Tyr cys 20 25 30

<210> 34 Rdidrordrisigtd> PRT <213> ARTI FI Cl AL <220>

ST L o Ao 4355 i P 50 S
Tipsphatg-bydferad paliﬁxr @’BBk AftehiapplyiiogheCell cuityxg pupmptamtgthvaqﬂumfy the resin
Tyds v@fﬁed 2k Zre3far<Sblédkimd Yolgradslor IPE@. TReh? the P& \ﬁé%;]ﬁa%hes with SCC
< > < . < > Va

%&r A(&s;(%lll@%&dl\%ﬁcgragég.gﬁ?ﬁ@é?hlo & pégfg) grref#é%g runl:.%grbd%%cgns. Jrh.e IL13
Tiionpratping yerpghen g|ytest k05 M goding Sitrgse. 9. 1o 4 SO%F’H chrgride.@H 3¢9) angfialyzed
MaPB®l a val Tyr Tyr Cys 20 25 30 <210> 36 <211> 32

30 T e S i ey SRR A o e
LB TP REGPENE® FRavasd B Gesmdsse e oo 4 PR pr Troteins by
GiVested immGhobigttings psingagbat Ahthhuprah |gBy(Fc) FtibodR\(Sigrn®) apdg@Oanti-human 1113
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<  VARI ANT R <400> 37 Ay Val Pro Asp Arg Phe
¢
}' r dy Ser Arg Thr Asp Phe Thr 1 5 10 15 Leu

TGenératiohast Atl-ILM3 MEGhocloAhbARtibodiasp Val Al a Val Tyr

Mﬁéﬁ\@eﬁ% ég‘i arlel<n'?' %Qigna%gisjlg)}&jz v%ezekg glcji',zw%repirﬁgct;dz s%lg’citaneously with
20 pg MT-IL13/Fc in complete Freund's adjuvant (Difco Laboratories, Detroit, MI) in 200 ul. of PBS
pH 7.4. At two-week intervals the mice were twice injected subcutaneously with 20 yg MT-IL13/Fc in
incomplete Freund's adjuvant. Then, two weeks later and three days prior to sacrifice, the mice were
again injected intraperitoneally with 20 ug of the same immunogen in PBS. Spleen cells isolated from
one or more antigen-immunized mouse were used for fusion. Similar procedures of immunization and
fusion were also used with E. coli expressed human IL13 (R&D Systems) as immunogen.
[00176] In the fusion leading to the generation of the anti-IL13 MAb 228B/C-1, 26.4x10° spleen cells
and 58.8x10° spleen cells from two immunized mice were combined. For each fusion, single cell
suspensions were prepared from the spleen of immunized mice and used for fusion with Sp2/0
myeloma cells. Sp2/0 and spleen cells at a ratio of 1:1 were fused in a medium containing 50%
polyethylene glycol (M.W. 1450) (Kodak, Rochester, NY) and 5% dimethylsulfoxide (Sigma). The
cells were then adjusted to a concentration of 1.5 x 10° spleen cells per 250 ul. of the suspension in
DMEM medium (Invitrogen, CA), supplemented with 10% fetal bovine serum, 100 units/mL of
penicillin, 100 pg/mL of streptomycin, 0.1 mM hypoxanthine, 0.4 yM aminopterin, and 16 uM
thymidine. Two hundred and fifty microliters of the cell suspension were added to each well of about
fifty 96-well microculture plates. After about ten days culture supernatants were withdrawn for
screening for reactivity with MT-IL13/Fc in ELISA.
[00177] Wells of Immulon 2 (Dynatech Laboratories, Chantilly, VA) microtest plates were coated by
adding purified MT-IL13/Fc (0.1 ug/mL) overnight at room temperature. After the coating solution was
removed by flicking of the plate, 200 uL of a blocking/diluting buffer (PBS containing 2% bovine serum
albumin and 0.05% TWEEN® 20) was added to each well for one hour to block the non-specific sites.
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IL13 immunized mice. Thirty-nine of these MAbs were purified for characterization by ELISA and cell-
based assays. Thirteen of these 39 MAbs inhibited autocrine 1L13-induced proliferation of HDLM-2
and L-1236 cells (see assay description and results in Example 5). Four of the MAbs were found to
be very strongly reactive with human IL13 in ELISA and were neutralizing against human IL13 in
functional cell-based assays. These MAbs were designated 228B/C-1, 228A-4, 227-26, and 227-43.
These antibodies were all generated using the glycosylated MT-IL13/Fc as immunogen.

EXAMPLE 3:
Reactivity Of Anti-IL13 Monoclonal Antibodies With Human And Mouse 1L13

In ELISA
[00181] The reactivity of various anti-IL13 monoclonal antibodies was tested by ELISA. Different wells

of 96-well microtest plates were coated with either E. coli expressed non-glycosylated human 1113
(R&D Systems), 293T cell expressed glycosylated MT-IL13/Fc, or E. coli expressed mouse IL13 (R&D
Systems) by the addition of 100 uL of IL13 protein at 0.1 ug/mL in PBS. After overnight incubation at
room temperature, the wells were treated with PBSTB (PBST containing 2% BSA) to saturate the
remaining binding sites. The wells were then washed with PBST.

[00182] One hundred microliters of two-fold serially diluted anti-IL13 MAbs (0.5 wug/mL (3.33 nM) to
0.05 ng/mL (0.00033 nM)) were added to the wells for 1 hour at room temperature. An anti-IL13 MAb
JES-5A2 from (BD Biosciences-Pharmingen, San Diego, CA) was also tested as a positive control.
This antibody was generated by using E. coli expressed human IL13 as immunogen. An isotype-
matched mouse anti-HIV-1 gp120 MAb was used as irrelevant negative control. The wells were then
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\AﬁﬁlPéN B gT con?alnlng %‘} %SA4t9Cs)aturge the remaining binding sites. The wells were then
washed with PBST. Fifty microliters of two fold serially diluted 228B/C-1 and JES10-5A2 (from a final
concentration of 20 ug/mL to 9.76 ng/mL) were mixed with 50 uL of pre-titrated 228B/C-1-HRP (at
1:6,400 dilution). The mixtures were then added to the wells and incubated for 1 hour at room

temperature. Peroxidase substrate solution was then added for color development as described
above. The OD4s was measured using an ELISA reader.

[00186] Fig. 3 demonstrates that JES10-5A2 does not compete with the binding of 228B/C-1-HRP to
human IL13, indicating that 228B/C-1 and JES10-5A2 bind to different sites on human IL13.

EXAMPLE 5
Screening for Anti-IL13 Neutralizing Monoclonal Antibodies By An IL-13-

autocrine Dependent Proliferation Assay Using L-1236 And HDLM-2 Cells
[00187] L-1236 and HDLM-2 are Hodgkin lymphoma cell ines obtained from the German Collection

of Microorganisms and Cell Cultures (DSMZ, Braunschweig, Germany). These cell lines produce IL13
which in turn activates their cell proliferation in an autocrine fashion (Kapp U et.al., J. Exp. Med.
189:1939 (1999)).

[00188] Cells were cultured (25,000 cells/well) in the presence or absence of different anti-IL13 MAb
(0.2, 0.02 and 0.002 ug/mL) in 5% CO, at 37°C for 3-5 days. Cell proliferation was then measured
gither by an assay using the tetrazolium compound MTS (Promega, Madison, WI) (readouts at ODg)
or by the incorporation of 3H-thymidine (Amersham Biosciences, Piscataway, NJ).

[00189] The addition of an anti-IL13 neutralizing MADb to the culture of these cell lines was expected to
inhibit their proliferation by the binding and inactivation of the IL13 produced by these cells. The
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[00191 1 The cells were incubated in 5% CO, at 37°C for 2 days. The cells were harvested for staining
with anti-CD14-FITC or anti-CD23-PE (BD Biosciences-Pharmingen). The expression levels of CD14
and CD23 in the monocyte population were measured by flow cytometry and represented by Median
Fluorescence Intensity (MFI).

[00192] The effects of anti-IL13 MAbs on IL13-suppressed CD14 expression on human monocytes
are depicted in Fig. 5. Among all the anti-IL13 MAbs tested, 228B/C-1 had the highest potency in
inhibiting the effect of IL13 on CD14 expression. Complete inhibition of the effect of IL13 was achieved
at 0.33 nM. The inhibitory activities of MAbs 227-26 and 228A-4 were moderate, whereas that of
JES10-5A2 was weak. The effect of 1L13 could not be completely inhibited by JES10-5A2 even at
80nM.

[00193] The effects of anti-IL13 MAbs on IL13-induced CD23 up-regulation on human monocytes are
depicted in Fig. 6. Similar to the results on CD14 expression (Fig. 5), 228B/C-1 was most potent in
inhibiting the effect of IL13 on CD23 expression among the anti-IL13 MAbs tested. Complete inhibition
by 228B/C-1 was achieved at 0.33 nM. The inhibitory potency of JES10-5A2 was weak.

[00194] Based on the results presented in Figs. 5 and 6, complete inhibition of IL13 by 228B/C-1 can
be achieved at a molar stoichiometric ratio of 1:2 (MAb:IL13), and, therefore, 228B/C-1 is a very high
affinity neutralizing MAb against human IL13.
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CA) and then transferred to microcentrifuge tubes. The tubes were heated at 95 °C for 5 minutes and
then centrifuged at 10,000 x g for 10 minutes at room temperature. The supernatants were collected
and analyzed by 4-20% gradient SDS-PAGE. The separated proteins were transferred to PVDF
membrane which was then incubated with diluted mouse anti-human Stat6 (Y641, phospho-specific)
MAD (BD Bioscienses Pharmingen).

[00198] The bound antibody was detected by HRP conjugated goat anti-mouse 1gG (Fc) antibodies
(Jackson ImmunoResearch Laboratories). The immunoreactive proteins were identified on film, using
enhanced chemiluminescence detection (Supersignal West Pico Chemiluminescent Substrate,
Pierce) Fig. 7 depicts the results of the effect of anti-IL13 MAbs on IL13-induced phosphorylation of
Stat6 in THP-1 cells. Stat6 is phosphorylated in THP-1 cells treated with 0.813 nM human IL13. Dose-
dependent inhibition of Stat6 phosphorylation was found when the cells were treated with MAbs
228B/C-1, 228A-4, 227-26, 227-43 and JES10-5A2. MAb 228B/C-1 is the most potent neutralizing
antibodies among the anti-IL13 MAbs tested. Complete inhibition by 228B/C-1 was achieved at a
concentration between 0.667 nM and 0.133 nM. The approximate molar stoichiometric ratio between
228B/C-1 and 1L13 for complete inhibition was 1:2. It is consistent with the data shown in Figs. 5 and
6.

EXAMPLE 8

Molecular Cloning Of Heavy And Light Chain Genes Encoding Anti-IL13 Monoclonal
Antibodies

[00199] Total RNA was isolated from hybridoma cells using a QIAGEN kit (Valencia, CA). Reverse
transcription (first strand cDNA) reaction was carried out as follows: 1-1.5 mg of total RNA was mixed
with 1 ml 10 mM dNTPs, 50 ng random Hexamers, and RNase free water in a final volume of 12 mL.
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<|%%lga>se Z’g’e BSA), 1 mL cDNA as prepared previously, 1 mL of Turbo pfu (Stratagene) and water to
adjust the total volume of the reaction to 50 mL. PCR was performed as follows: 1 cycle at 94°C for 4
minutes; 25 cycles at 94°C for 30 seconds, at 53°C for 30 seconds, and at 72°C for 45 seconds; and 1
cycle at 72°C for 7 minutes. Reaction mixtures were resolved by electrophoresis in a 1% agarose gel.
[00202] Amplified DNA fragment was purified and cloned into a pcDNA3.1 vector. Cloning was
carried out using the Invitrogen TOPO cloning kit following the manufacturer's suggested protocol
(Invitrogen). Fifteen to twenty colonies of transformed E.coli were used for plasmid purification.
Plasmids were sequenced using a T7 primer. The predominant sequences for the heavy and light
chains were cloned into an M13 Fab expression vector by hybridization mutagenesis (Glaser S. et al.
Antibody Engineering (Oxford University Press, New York(1995)), Near Rl, BioTechniques 12: 88
(1992)). Binding properties of the expressed Fab were confirmed by ELISA. Figures 8-10 depict the
VH and VL chain amino acid sequences for 228B/C, 228A-4, and 227-26, respectively.
Example 9
Humanization of Clone 228B/C

A. General Protocol

[00203] The variable regions of murine antibody 228B/C were cloned and sequenced as described in
Example 8. A chimeric Fab in a phage vector was constructed as a control which combined the
variable regions of the murine 228B/C and the constant region of the human kappa chain and the
CH1 part of human IgG.

[00204] To begin the humanization process, a suitable v gene sequence selected from known human
germ line gene sequences was selected to provide the framework regions one to three (FM1-FM3),
and a suitable J gene sequence was selected to provide framework 4 (FM4) according to the criteria
described in WO04/070010 (incorporated herein by reference). This template may be chosen based
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mgc@;@ﬁeach of the selected positions found to differ from the murine framework sequence. The
desired variants were generated by annealing overlapping oligonucleotides and then incorporating the
chosen residue at the framework positions that were of interest. An amplification of the annealed
product was done using two primers, one of which was biotin-labeled. The biotin tag was used for the
purification of a single-strand of the primer and this was used as a mutagenic oligo in a Kunkel-based
mutagenesis reaction using the vector of interest in a U-template format (Rosok, M. J., et al., (1996)
Journal of Biological Chemistry 271: 22611-22618). After annealing and elongating the plasmid, the
reaction underwent digestion with a unique restriction enzyme, Xbal, which cleaves the original
template but not the newly synthesized mutated strand. The plasmid was electroporated into
competent cells for amplification and mixed with a phage-competent E. coli cell-type for generation of
phage particles. The plasmid constructs are able to synthesize a Fab which is secreted into the
supernatant. Individual plaques were selected and the antibody eluted for analysis.
[00207] The library was analyzed for quality and completeness. Upon sequencing a random
sampling of the library, the number of candidates selected that had the correct insertion of the Vk (or
Vh) region was determined. This number was used to determine the overall efficiency of the library.
Once the library was established, the candidates were screened using a functional ELISA-based
assay to determine which candidates produced functional Fabs specific for IL-13. Those candidates
demonstrating activity for IL-13 comparable to the chimeric clone were assayed further for
reproducibility. Several of the candidates were sequenced to determine how tolerant the targeted
framework positions were for humanization.
[00208] After the libraries were found to be representative, variants were analyzed for binding affinity,
and those found to have comparable or greater binding affinity than the chimeric control antibody were
sequenced. If the isolates analyzed did not contain a residue from human germ line gene at a chosen
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[00211] In order to assess the contribution of the heavy chain framework residues to the overall

function of the candidate antibody, a library was established varying 10 positions within the human
DP27 template framework that differed from the murine parent, while maintaining the murine light
chain. The library was generated using synthesized overlapping oligonucleotides for the Vh, and
generation of the murine Vk using PCR. The Vk and Vh were then inserted into the Fab expression
vector using mutagenesis and the library was then screened for functional Fabs. The complexity of
the library was (2'° /70%) x 3 = 3840.

[00212] A total of 1056 candidates were screened, using a 96-well format ELISA assay. The
candidates from this library that were chosen for sequencing were those that yielded the highest
values from the screen results. Five of these high activity candidates were sequenced to determine
their level of humanization and their sequences are presented in Fig. 12A and B. From these resuits,
three of the framework residues on the heavy chain favored the murine residue (#24, 68 and 94).
[00213] The second framework studied was the human template NEW. A combinatorial library was
generated in which both the Vk and Vh were humanized concurrently. Nine residues on the Vk were
varied between the murine and the human residues and nine residues were also chosen for the Vh.
Approximately 5200 candidates (55 96-well plates) were screened from this library. From the screen,
approximately 300 candidates yielded results comparable to the chimeric clone. From this group,

thirty candidates were sequenced to determine the humanization level of these functional clones.
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[00216] From the sequencing results, the Vk chain was able to tolerate human residues throughout,
and thus this chain was fully humanized. For the heavy chain, fwo positions were intolerant of the
human residues: position 24 and 94. Thus, the heavy chain variable region was ~98 % humanized.
D. Generation of Combinatorial Humanized Candidates

[00217] Since no candidate picked up from the screening of either of the libraries was fully
humanized, the humanization was engineered. A series of candidates were generated in which the
desired humanization levels were obtained. The most humanized Vk from the HT2 library was
combined with the most humanized Vh from either the NEW or the DP27 libraries. These
combinatorial candidates were then assayed to determine which maintained the specific function while
carrying the highest humanization level. The candidates chosen from HT2-NEW were HT2-NEW #73
for heavy chain and HT2-NEW #115 for the light chain. The candidates chosen from HT2-DP27 light
chain were HT2-DP27 #89 and HT2-DP27 #144, and the candidates for heavy chain were HT2-DP27
#123 and HT2-DP27 #276. For HT2-DP27, constructs were made as follows: #89 Vk with #276 Vh
and #89 Vk with #123 Vh; #144 Vk with #276 Vh and #144 Vk with #123 Vh. In addition, one
construct was made with #144 Vk DP27 with #73 Vh NEW to determine whether NEW and DP27
interactions with the HT2 light chain differed.

[00218] These combinations were tested by ELISA to determine if there was any further loss of
function upon further humanization. For these assays, the antigen IL-13 was captured on the plate in
a limiting amount. The anti-IL13 Fabs were then added to the plate at a known concentration and
titrated down the plate at a 1:3 dilution. Binding was detected with a secondary antibody that is
specific for Fab. Fig. 13 depicts the functional assay results. Fig. 13A - 115Vk/73Vh; Fig. 13B-
89Vk/276Vh; Fig. 13C -144Vk/276Vh; Fig. 13D - 144Vk/123Vh; and Fig. 13E - 144Vk/73Vh. From
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@ {reed opegiopr Jhasenigetas e SPEO Lt P ABCSRYA ELISH SRy and tiry
Serndidden thae yiel@d eonfSanbléSrepultydd thermareAls gors (8B/B/2635) Avege $iqeenced to
%%{em@lé’wh%ﬁ ramﬁo ¥cx§3ﬁer§r¥seﬂ- B thé\BRyelRN Bosilits. 1a8ist of A& cdnbiBates and the
Ser 7% %@otso |sLho r%' Ala d u Asp Val Al a Val
WP”“F\?‘FS POR%F ' A"ONER®Nen 85 90 95 G u Asp Pro
pagdiddie | Pheo4d Gangdidgte (Ry | Thr  Lys| Gaaglidaty | 24 | 94 | @andigate ARdy | 94

108E/805 | W I0GPAMR 96 [&21F>| 118 [Rhg> PR RZIBRis4 LT
’ADTI F! Cl é‘!_ (22{'\\59/22:1\ IﬁR ABL &T_EA\N : AN | Cl 1:’|_ S
66> 96Gﬁ\)§ll Thr [eJA'gGI er vyl Prp 7§ia Leu
\&9I276§'s | Pr pGThRL6E n 1S5| 10| 15 TH?L32eu Thr | €GelRFAr Coys | S
W7 G Y[ ReTsH ®ieZhe $&7 (el Ser{@zsa LYS PO 2RLGI0 SETG | L
Val—AspnFrptte Grg & 0 Pr oG-y Ly.‘G" 3 ﬁt95 YT
'ﬁ%LeuéSﬁOﬁlgﬂAlal@Etl eTrpav sP y Lie
VBT Tyr | AshVSERL7Al a Léu| Tys 50 5840 60 Se*SAr@LQEeu TAr|T
'7F|{L32ber FYST ASRL7BNT $€r [Mys Asn[&a4B val TVAT [RWisE5 (@ |R
5 QN
'RL15™ L |L |RL79 vV IT

[00221] Thus, from this screen, there are several amino acids which apparently are tolerated at the
designated positions and yet do not result in significant loss of function. Thus, by changing the
framework residues to amino acids that are not found in the murine sequence nor in the human
framework, a fully functional Fab was generated without detrimental effect on binding to the target
antigen. The candidates that were further tested from this random library were RL-19 and RL-36.
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Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr

Tyr Cys Ala 85 90 95 Val Asp Ay Tyr Tyr Pro Tyr Al a
wWORW0586296AsN Trp Gy Gn Ay Serl100 105 110 LepCWak20041043501

Val Ser Ser 115 <210> 97 <211> 112 <212> PRT <213>

ARTI FI Cl AL <220> <223> VARI ABLE LI GHT CHAIN OF CL-50

BmpleA0Asp |ie Val Met Thr G n ser Pro Asp Ser Leu

ser &PI Ser Leu Ay 1510 15 3 u Arg Ala Thr lie Asn

gl o Lys ser Val Asp ser Tyr 20 25 30 Ay
Cfb(lIZﬂ %oer@erMﬁtng MheSophihdl fripewddt Beqlmnde ko SheF¥andidateyarfiili3 antibody,

pd'gﬂ‘n%qgn §f5(he4 Q%ﬁ @e}‘}{eﬁfﬁ H ngrung pE}ngérthé'%BR’ghnﬁmg%rd s’éﬁﬂ:nce was

éqdm@z?p @'@rth@ tg;e qq:ﬁ-ne%glﬁe pﬂ@enﬂﬂo lg_e@Uy H5e Faanaéesgg}lché‘g equal or
T3tter fun8Onbectivityshan Gierparkhizelo®. Eor Mdspibreta] thedbagent/edndidate wasyRL-36 (see
%&eg ThB siScDRs WSE refionfzed %nc%bs@él aGa tirke eﬁﬁ %eﬁ’BrQné@Wre-ga'Eened using

ﬁ@“cg‘i}fb&%% %%T&'% r?_“lz%e gﬁggtqu\qﬁ:e g%fggc&iﬁﬁ-[:%?palsgn WQh the parent

<GORY St ie potgd-thet/aibupiBIeRseHRANEY listidAp te Eblecheleyp aledi@psar YBFIgEra20 with
\éﬁbmﬂ—rl@fe leezuDAbgdeﬁi.ﬁe,tg_hSer d yhPro Al ahLeu Val hLy?BI Pro

Thr G, n 1 Q A5 Thr Leu Thr Leu Thr Cys Thr y Ser
Ay Plﬁaé sePBL%lE} @P‘Zﬂﬁ% Lys 20 25 30 Ser Val Asn Trp H
€l00223) OBRr-1Proppfed 1@ 3mihoy scighl aEdobuof Ghage Trogtidne wwa8 SandiOmiddsl using
Alyﬁh&@&d |ol19%nt]5fe9tldg> Ywhidh Rvefd %e'—bﬁ&eo‘ inee?@rlola]—yefmo&%@ o6 used in a

Lﬁaggréersls rg%ctl%S n% eQ.S r|cy \?g%cErgﬂatgg o;dh%glsg%emfh?shgwgﬁeoﬁdes was
Ticteragad thide 4pSp folsing sl petespiageh the Alumbertaf camplidatgsy whigly Reeded to be
AlcRer®a W30 3860. Varle AshBs Wb addafedTising Rr fanclional Alisa Mat thbséSclones that

e{heic&np%féle (a{l?‘%)galy §t§f§£\ﬁe}9 Qefé&g%dl 1@0%@% nll@%[eg;gp Ean&égtes that were

ARepief CPApositivegpadidates wereddapiifie]. Foopitip groupy fhsandidptesgregpgyenced to
Steterrhityes th&esharided wilkdp th&elDRT yFromGhy ségiancibg rredeitee sdeh befos rdsults, the
Sposifibnd 91 eﬁ%l@%aéﬁﬂnpﬁéééfrnl &R AT arfdMito£213> ARTI FI Cl AL
<220> <223> CDR-LI' VARI ANT 1 <400> 100 Arg Ala Ser Lys

ser Val Asp ser Tyr Ay Gn ser Phe Met H s 1 5 10 15
<210> 101 <2114 1% &2]42>5 PRT7<28139 ARTHFI (TZAII_3 <pROts

CDR-L1 R S K D S8 G N F M H
1121 R A S K S V D S Y G N S F L H
1-38 R A S K S VDSY G Q@ S F M H
11-47 K A S K SV DSY G N S8 F M H
150 R A 8 K SV DSY G N S Y M H
L1-59 R A S K S VvV DSY G @ 8§ F M H
1161 R A S KSVDSY G N S F M H
1162 R A S K SV DSY G N S8 F L H
L1163 R A S K SV DSY G N S8 F L H

1117 N A S K S v DSY G N S F M H

11125 R A S K 8 vV D S Y G N 8 F M H

B. CDR2-L2 Optimization

[00224] CDR-L2 comprised 7 amino acids. This library was prepared as described above. The
efficiency of this library was 80% and 840 clones were assayed. The number of positive clones
identified from the assay was 75 and 11 were sequenced. From the results shown below, several
positions within this CDR yielded improved activity, although the positions and replacement amino
acids appeared random. This result supports the observation that CDR-L.2 is farthest from the antigen
binding site and as such should exert the least influence upon antigen binding.
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<223> CDR-LI VARI ANT 2 <400> 101 Arg Ala Ser Lys ser
Val Asp ser Tyr Ay Gn Ser Phe Leu H s 1 5 10 15

W 20862062 <211> 15 <212> PRT <213> ARTI Fl Cl ALPQRRS2604/043501
<223> CDR-LI VARI ANT 3 <400> 102Arg Al a Ser Lys Ser
Val Asp Ser Tyr Gy Asn Ser Tyr Met H s 1 5 10 15
<210> 103 <211> 15 <212> PRT <213> ARTI FI Cl AL <220>
<223> CDR- LI VARI ANT 41 <4003 1Q3 §\rg6A|1a Ser Lys Ser
Val Asp Ser Tyr SREF Leu 15 10 15
<210> 104 <211C>DR7 <21 3>EA | Cl AL <220>
<223> CDR-L2 228B/ C <400* 184 NeuLAI’& Ser Asn Leu du
Sg;ol 52;§1O> 105 <211> A <3l2r PRT 218> ARTI FI Cl AL
< > < > 2VAA <400 5 Leu Ala Ser Asn
Leu Asn Ser fq? 210>R1 ng %1 E<é‘§2>§PF€T <213>
ARTI FI Cl AL <22@37<2235L COR- T2 VARFAN'T 25<400> 106 Leu
Ala Ser Asn Leaw-44 n ser B 58<2M0>L10R <211> 7 <212>
PRT <213> ARTILFZI_&I AL <2209 22.’§|> QDRELZKVARI ANT 3<400>
107 Leu ATa Thr. Asn Leu gLu Se <21 108 <211> 7
<212> PRT <213%“RRTI FI'Cl E22’§> - L2 VARI ANT
4 <400> 108 Lew-58 a Sek Asn SLeLl}l L¥s BerS1 5 <210> 109

<211> 7 <212> PRE <213> ARTISFI @ AL <8205 <223> CDR- L2
VARI ANT 5

L2-65 L AS F L E 8
L2-70 L AN N L E S
C. CDR-L3 Optimization

[00225] CDR-L3 was composed of 9 amino acids. This library upon generation yielded an efficiency
of 50 %, requiring ~1700 clones be screened. From this screen, 257 positive candidates were
identified and ten were sequenced. From these results, only one position yielded a change from the
parent sequence. Several candidates demonstrated the same sequence which suggested that this
positional change was highly favored (N to A).

1 2 3 4 5 6 7 8 9

,CbRIL3 @ Q@ N N E D P R T
L3-1 Q Q N N E D P R T
L3-32 Q Q N A E D P R T
L3-90 Q Q@ N N E D P R T
1.3-100 Q Q N N E D P R T
L3-150 Q Q N N E D P R T
L3-170 Q Q N A E D P R T
L3-185 Q Q N A E D P R T
3207 Q@ Q N A E D P R T
L3-225 Q Q N N E D P R T

D. CDR-H1 Optimization
[00226] CDR-H1 comprised 5 amino acids. The efficiency of this library was 80 %, requiring only
about 600 candidates be screened. From the screen, there were 138 positive clones and eleven of
the clones were sequenced. From the resuits are listed below, the second position within this CDR
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<400> 109 Leu Ala Ser Asn Leu Ju Lys 1 5 <210> 110

<211> 7 <212> PRT <213> ARTIFI Cl AL <220> <223> CDR-L2
WO/2REABIP6E <400> 110 Leu Ala Ser Arg Leu G u SeCT/LISH04/043501

<210> 111 <211> 7 <212> PRT <213> ARTI FI Cl AL <220>

<223> CDR-L2 VARI ANT 7 <400> 111 Leu Ala Ser Asn Leu

HegneSap offer Tre<Peb@st charte P inbrovgmenPdf ZantigoRpineiny] 3owever, several amino

Aala'ggig@og bffscdtiding<223> CDR-L2 VARI ANT 8<400> 112 Leu

Al a Ser n Leu Ser ser 5, <2§0>(§1DR3 <211> 7 <212>

PRT <213> ARTI FI Cl AL <220> <22 ?_2 VARI ANT 9

<400> 113 Leu Al aC@RH1Ph8 L&u Q u SerN1 5 <210> 114

<211> 7 <212> PRTH«213> ARTKFI @ Aly <220> <223> CDR-L2

VARI ANT 10 <400> {114, LeugAl @ Asnh Asn keu Gu Ser 1 5

<210> 115 <211> 9 <212> PRT <213> ARTI FI Cl AL <220>

<223> CDR-L3 228BI't™%400% 1¥5 & n ‘G nNAsn Asn @ u Asp

Pro Arg Thr <210>H126 <2A1>K9 £2125 PRT <213>

ARTI FI Cl AL <220> g2238> CRR- i3 ¥YARNANTN1 <400> 116 G n

Gn Asn Ala Gu Aﬁ@ gro Arg,Thre 1 p <@10> 117 <211> 5

<212> PRT <213> ARTPEI O AL $2205<223>"CDR-H 228B/ C

<400> 117 Ala TyrH&8¢ vaf A¥p S V N

H1-114 A S S V N

Hi1-115 A H S V N

H1-123 A R 8 V N

H1-126 A R 8§ V N
E. CDR-H2 Optimization

[00227] CDR-H2 comprised 16 amino acids. The efficiency of this library was 70 %, which meant that
over 2100 candidates needed to be screened. From the screen, 192 positive candidates were
identified and thirteen were sequenced to determine the changes that occurred within the CDR. From
the sequencing results listed below, several positions improved binding affinity but none of the amino
acid changes appeared significantly different from the parent.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
CORH2 M I W G D GK I VY N 8 A L K 8
H2-38 M | W 6 b G K 1 8 Y N S8 A L K S8
H2-43 M| W G D G K I VY N 8 A L E S
H2-51 M | W G D G K I VY N 8 A L K 8§
H2-66 M | W G D G K I 8 Y N 8 A L K S
H2-79 M| W G D G K I VY N 8 D L K 8§
H2-86 M | W G D G KV VY N S8 A L K 8
H2-101 M | W G D G K I VY N S8 E L K S8
H2-109 M | W G D G K I A Y N 8 A L K 8
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1 5 <210> 118 <211> 5 <212> PRT <213> ARTI FI Cl AL <220>

<223> CDR-H VARI ANT 1 <400> 118 Ala Lys Ser Val Asn 1
W®B 2602062967119 <211> 5 <212> PRT <213> ARTI FI Cl ARCHPR1I84/043501

<223> CDR-H VARI ANT 2 <400> 119 Ala Asn Ser Val Asn 1

5 <210> 120 <211> 5 <212> PRT <213> ARTI FI Cl AL <220>

<223> CDR-H VARI ANT 3 <400> 120 Ay Tyr ser Val Asn 1

5 <249x%142 <P1tv> & B212>KPRT W2Y3>NARS| FACI AL K2ZD>

<223> CDR-H VARI ANT 4 <400> 121 Ala H s Ser Val Asn

1 5 K210r W2V<WMIIG B @1R> IPRT X218> ARTAFIEl AL <B0>

<223> CDR-H VARI ANT 5 <400> 122 Ala Arg Ser Val Asn 1

5 <2d242923 <P1¥6 G6DP<A 2K PRIV <213£| ARTI £1 G+ ALK <220>

<223> CDR-H2 228B/ C <400> 123 Met lie Trp. Ay Asp GTy

Lys Hzd6@aM Tyr Was@ er® Aka 'LeVs LysNSeﬁ 175 qo

<210> 124 <211> 16 <212> 13> ARTLFI 202

<22352¢0R M VAl ARTPL G <4E ‘%% ﬁllgegr G?;Z/As

Gly Lys i Te Ser Tyr Asn ser ATa Leu Lys ser 1510 15

<210>F.125 GBRHU3Ontigizalpn2> PRT <213> ARTI FI C AL <220>

FRZBP CORRS IdEmpASEY ANz 2080 Fhid ZHRMe perleiabis eipve@Ty bAdie one that

%p}ésé‘sm?é dréa?est\{ﬁh-lﬁen-gx bn A%5enBfkind\b8cals@UniGooghs §erally in the middle of the
binding site. This library had an efficiency of 40 %, and so 2400 candidates needed to be screened.
Of these, 174 positive candidates were identified and ten were sequenced to determine the changes
within the CDR. The resuilts listed below indicated that the change from Y to R in the third position
may be an important one for improvement in binding.

2 3 4

-
o

H3
H3-1
H3-30
H3-73,
H3-89
-H3-130
H3-131
H3-133
H3-135
H3-161
H3-162

UUUUUO0OUUUOUOOU =
OO OO0
< <A <ABA<< <A<
< < < < < << =<=<=<<=
W U U U U U U U U U TV O,
K X X << =<<<X=<X< <O
> > > > > > > > > > >
ZZ2ZTr-rZTZTZTETZETEE o
XU UOUDUUD>®»P>®MUUTO©
z Z 2 22 222 222 Z2

G. Combinatorial Library

[00229] Once the changes within the CDRs which yielded the greatest overall improvement in antigen
binding were determined, the best candidates were then combined to see if these changes improved
binding. Thus, a candidate was engineered to combine all favorable amino acid substitutions.

[00230] To generate the combinatorial library, the initial clone was the one that incorporated the
alteration in CDR-L1-59 (N to Q). To this clone, the other changes were made for CDR-L3, N to A
(position 4), for CDR-H1, Y to either R, H, K or S (position 2), for CDR-H3, Y to R (position 3) and D to
gither K or S (position 9). No changes were made to CDR-L2 or CDR-H2. Over 1100 candidates from
this library were screened using a functional ELISA assay. A total of 120 candidates were identified
as having activity greater than the parent clone. The sequences of those clones are shown in Fig. 15.
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15 10 15 <210> 126 <211> 16 <212> PRT <213>

ARTI FI Cl AL <220> <223> CDR-H2 VARI ANT 3 <400> 126 Met
wor@s506396d y Asp GIy Lys i Te VaT Tyr Asn ser PCHUR®N4/043501

Lys ser 1 5 10 15 <210> 127 <211> 16 <212> PRT <213>

ARTI FI Cl AL<220> <223> CDR- H2 VARI ANT 4 <400> 127 Met

td0E31TTqokliny thAsieselcymidinaoridl candidatés Mamtainks funSion, alopmpdtitan assay was

é(rfbrn%ﬁr FJr t& %Qaa/ll@ 1§%§s%ptgf3§on%%-ﬂ%A @te<2ﬂe?<,%ncf"d3?ésﬂﬂcaare purified

> <22
| at@ \Aﬁri)pr@ny(eg\gbva@n? cqr %nF%RFs glconls{ Rscenf?%on %la]bzléd Mﬁnenc anti-
ly'S F8er THis BixtUE vis5 ad@ﬂ@bthqﬁgsk21§t2> Tﬂﬁla@f@lnpmar@{@ﬁapable of
6|F?Jrhd%$@basbte<58@@mﬁzr2eme@a§a H2 VARI ANT 6 <400> 129 Met

[d%(l)jz% rrgm ?u%reﬁ? if(%‘llg ﬁ%n%tltlfgghevgl% flﬁ@{dgﬁgj %ﬁ dgnoﬁétré’c&uequwalent

o] mpete it dhe chimeds. cangifiate (228 RiG AR @H‘@d& 'ﬁ@o(%%fe The
lirtevaht Pab@ §1, visigh delmpnsirgtss hd abilifit@coipete Aigurs 7 délicts theespquences of
lﬂﬁ%aﬁﬁl fv moiredOndBites210> 131 <211> 16 <212> PRT <213>

IFI AL <220> <223> CDR-H2 VARI ANT 8 <400> 131 Met
|Ex@mpl % y Asp Ay Lys | i e Val Tyr Asn Ser Al a Leu
l[_)@ ébﬁﬂgs 10 15 <210> 132 <211> 16 <212> PRT<213>
ARTIFI Cl <220> <223> CDR H2 VARI ANT 9 <400>
W??’?’Tﬁ’ﬁ"lée'y'\%% 62@/%,1 b&pgs %cqyéﬂrmapgqal ﬁ@mp%@l?d Nu:é tEec‘)jnomologous
Imoakes @Nn3 Littbthd €amikhigh 2Tty ad iBRes@ ]Jflman161 3< Pid RevePERZBBLXIDSs>Not bind to
%ﬂeﬁ'.g Aéo ﬁg%gﬁ%gﬁ?dgﬁs%d% n@N/-Es lpexa%@srﬂéﬁ%o&@fs of the

!onakegrélrmgwé t%s)gtl'@s%né' rYg mouse’ IL @ Iseq nce. @ve%appmg o%onu%%otldes were

synthesized as shown in Figure 18. Two rounds of PCR were performed to assemble the IL13 hybrid

constructs so that part of monkey IL13 was replaced by the corresponding sequence from mouse IL13
(Fig. 18). The final PCR amplified IL13 coding regions were cloned into pcDNAS3.1 vector in frame
with a V5 tag using TOPO cloning kit (Invitrogen). All PCR amplified region were confirmed by
sequencing to contain only the desired domain swapping mutations and not additional unwanted
mutation in the expression vectors.

[00234] The anti-IL13 MAb binding epitope was identified as a 8-mer peptide from amino acid #49 to
56, ESLINVSG (SEQ ID NO 18). This epitope is located in Helix-B and loop-BC in human IL13.
When the epitope peptide derived from cyno-1L13 was used to swap the corresponding sequence in
murine IL13, the resulting hybrid IL13 molecule can bind to 228B/C with affinity similar to that of the
original cynolL13, further validated that 228B/C MAb binding to cyno or human IL13 at this peptide
between residual #49-56. Sequence comparison between human, cyno, and murine IL13 reveals
only three residues lle52, Val54, Gly56 in human IL13 are not conserved, suggesting the critical
residues for IL13 and anti-IL13 MAb interaction through this 8-mer peptide is determined by one or
combination of some of these three residues.

[00235] This epitope was further confirmed by peptide spot analysis. The entire human IL13 peptide
was scanned with a series of overlapping 12-mer peptides synthesized via SPOT on cellulose
membrane. The only anti-IL13 MAb reactive peptide was identified as a 12-mer peptide of amino acid
#44-56, YCAALESLINVS (SEQ ID NO 19), which is overlapping with the region identified through

domain swapping experiments.
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<210> 134 <211> 16 <212> PRT <213> ARTI FI Cl AL <220>

<223> CDR-H2 VARI ANT 11 <400> 134 Met lie Trp Ay Asp

w@Raoshgetys Val Tyr Asn ser Ala Leu Lys ser 1PGI/1I82005043501

<210> 135 <211> 10 <212> PRT <213> ARTIFI Cl AL <220>

<223> CDR-H3 228B/ C <400> 135 Asp Ay Tyr Tyr Pro Tyr
oditsAsp Asn 1 5 10 <210> 136 <211> 10 <212> PRT

bEP
E’é%%@é?@v@lgg}l - <22 d%é?ss? Cv\g%ﬁwg?\mvrﬁ‘:grll@gC%ltuge4€ogectlon 10801
Yidesity &@kva@m@masswmmmw 49A BSCARTI FI Cl AL <220>

'T’ZZBZI C[)rﬁ-ymoﬁ(é\l'(l ANT 2 <4002Td3KOASP 'Y [ DébosikatePr O
yr a

ve Acn _._ \J 19 <210> 138 21 10 219
PRT <213 ngt}& B <2200 | E5550 e Ny R % 2008
<400> 133nihgp3 2280-4Ar g Tyr PIPGA-PHRE Al a I\/bt Noyambes 20, 2003

10 <210x Aihmcmaéztzlz‘s J.U <zu‘= prmsemlb ARTINol&chtk 205 2003>
<223> C[ /AR ANT

NH _rU\. P \J y i W T Dy
Tyr Ala B P o 10 | EBABE% an <o) 1N e84, 2503
PRT <213> ARTI FI,Cl AL <220> <223> CDR- H3 VARI ANT 5
AP THIAEEp AV S nYadIthdeTWe drvidiorsy of i Budlefist Pleaty As fthe IntBrnational

1?% r%t%%dijtéé D\ﬁéﬂ’ &I}fﬁc &Eg}éamf %-Ir tr%z a‘g’rﬁos@‘%-ﬂ F%lteq Al-oceﬁal%ognd the
guqutprg t@@n%@ug@ﬁst ]_'regty)l'ans assures maln[i)enancg of 3/ wabley culture f%r 30 years

from the date of deposit. The organism will be made available by ATCC under the terms of the

Budapest Treaty, which assures permanent and unrestricted availability of the progeny of the culture
to the public upon issuance of the pertinent U.S. patent.

[00238] The assignee of the present application has agreed that if the culture on deposit should die or
be lost or destroyed when cultivated under suitable conditions, it will be promptly replaced on
notification with a viable specimen of the same culture. Availability of the deposited strain is not to be
construed as a license to practice the invention in contravention of the rights granted under the
authority of any government in accordance with its patent laws.

[00239] The foregoing written specification is considered to be sufficient to enable one skilled in the
art to practice the invention. The present invention is not to be limited in scope by the cultures
deposited, since the deposited embodiments are intended as illustration of one aspect of the invention
and any culture that are functionally equivalent are within the scope of this invention. The deposit of
material herein does not constitufe an admission that the written description herein contained is
inadequate to enable the practice of any aspect of the invention, including the best mode thereof, nor
is it to be construed as limiting the scope of the claims to the specific illustration that it represents.
indeed, various modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art from the foregoing description and fall within the scope of
the appended claims.

[00240] Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention described herein.
Such equivalents are intended to be encompassed by the following claims.
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<210> 142<211> 112 <212> PRT <213> ARTI FI Cl AL <220>
<223> VARI ABLE LI GHT CHAIN OF CL-89 <400> 142 Asp e
wy/ahsnex96Thr G n Ser Pro Asp ser Leu Ser Val sPCT/L82004/043501
Gy 1510 15 Gu Arg Ala Thr lie Asn cys Arg Al a ser
Lys ser Val Asp ser Tyr 20 25 30 Gy Asn ser Phe Met
Hs Trp Tyr Gn Gn Lys Pro Ay Gn Pro Pro 35 40 45
kés Leu Leu lie Tyr Leu Ala Ser Asn Leu GQu ser Gy
AlMBSy Asp 50 55 60 Arg Phe Ser Ay Ser Ay Ser dy
Thr  ARD 2fiB&1y TdAran latiged Bifding Bagient tieheol Mhaf/Bnd8 Gsp&ificalleud with high

Gn Alg‘? r@)é ogqgeséfycosggte@lﬁﬁld yﬂlgl Ié%klatg%ﬁurr%( $L1§5l dheShil bﬁ%rﬂnouse IL13,

Asn 8
Lys Vaind nejtigizes @W@p&%@wwmnfe‘ywm @%@0 ‘:”l’y132 éi
218 <Prk2amtifmRT ofc2ilnd >+, WiieTdirFhElartbody 29 BR8BALIING progigRi ABIE hybridoma ,

E%er%ﬁtg}]ﬂ%gﬁe <480r 143 S nTVaI Thr Leg %glGl

a S 0 5
A T L [ g
Ser Altg ajirod?Of @ JOwisgin g lantixgdy lsr?%s%AMy @dMQjU@d by tsy Rybridoma
Pr_(IJ_ Gdéglglq.é{&jpﬁlp\aewu @ u Trp Leu 35 40 45 Ala Met | i

rp i

%y Sah%%mf@%? §&|¥'er-1y§ltérelm]hg a}{@océy r22f§6na %odﬁéreﬁrﬂyQ% hybridoma
Lys A§W‘9@tedrPT‘0‘a"’|654\/al Leu 65 70 75 80 Thr I\/Et Thr Asn
et Asge &isodyaf clf@p, Whereilkha affibodyTly 227748 ar@yrsododed B5hedilybridoma
95G éfgﬂ & oralges. Tyr Pro Tyr Ala Met Asp Asn Trp Gy

1
<72 10> Ag agpbgdzli\i@re_ﬁfg %‘%%}& Cg’ﬁ?f'seéff%?n Xﬁcimgl:rl %? E orerw%é %om the light
<223> a\jARhWBhEN arigjgTeqtiHAPNN @ptibply oBdrine 400> 144 As plie
\éal Mete a-mliodﬁ)f CRINSE WhEEiR sASMiIIHRAY hdselvLSedqueMalat ISest 94%bbmologous

oL Séo%%g?@fshm%ébﬂﬁo Bl eerS R GUSooA Grlofu e nat o

H s TRl B n Lys Pro Ay Gn Pro Pro 35 40 45

loys Lerhe dribbaly bf&la'FryT wherein Adidardiendy Hesra MLessquBhcetat lsaat 953 fomologous
Val Prt@th%%@t férﬁ) irSE® I‘Q@g'o Em)ea \ﬁ‘%eq@n\ée S6as(@5Y, 1RAT0I0EAUY to that set
Thr As p, e Leu Thr I e Ser 65 70 75 80 Ser Leu
GnAl%ﬁt@ElS2 Q/aIAIaVaI Tyr Tyr &ys G n G n

AN 85hOentidsly & claun Agyherin gaid\rioori hasph\d- sepuypneg af legt 95"1q-hq>mologous
Lys Vad indsethortn i€ sEY  ROY7, 3@0a 19 Beqldide 5243p054HmneREAUS to that set

118 %@ﬁm%@ N§1§> ARTI FI Cl AL <220> <223> VAR ABLE

HEAVY 6 <400> 145 G n Val Thr Leu Ar

d
Skr  AAhYRidgmapel Iw@é@t qu!ucgqup@on@mnhb@welected fromgthe group consisting
of 228B/C-1, 228A-4, 227-26, and 227-43 and designated with the ATCC deposit number

PTA-5657, PTA-5656, PTA-5654, and PTA-5655, respectively.

12. A cell line comprising a nucleic acid encoding the antibody of claim 1.

13. A vector comprising a nucleic acid encoding the antibody of claim 1.

14, The antibody of claim 1, wherein the antibody is a monoclonal antibody.

15. The antibody of claim 14, wherein the monoclonal antibody is @ human antibody, a chimeric

antibody, or a humanized antibody.

16. A composition comprising the antibody of claim 1 and a physiologically acceptable carrier,
diluent, excipient, or stabilizer.

17. A variable light chain region comprising an amino acid sequence having the formula: FRL1-
CDRL1-FRL2-CDRL2-FRL3-CDRL3-FRL4, wherein FRL1 consists of any one of SEQ ID
Nos: 20-25: CDRL1 consists of any one of SEQ ID NOs: 99-103; FRL2 consists of SEQ D
NO: 29; CDRL2 consists of any one of SEQ ID Nos: 104-114; FRL3 consists of any one of
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15 10 15 Thr Leu Thr Leu Thr Cys Thr Ay ser Gy Phe

Ser Leu Ser Ala Tyr 20 25 30 Ser Val Asn Trp He Arg
wW@wsBswePro Ay Lys Ala Leu A u Trp Leu 35 4BCHBESL0a4/043501

Met lie Trp Ay Asp Ay Lys lie Val Tyr Asn Ser Ala

Leu Lys 50 55 60 Ser Arg Leu Thr lie Ser Lys Asp Thr

S er Lysq AsMod80156YabRMadondisestof by of SEQ B 1806: Tto11684hd FR4 consists of

fbs,&P Val Asp Thr Ala Thr Tyr Tyr cys Ala 85
90 95 %P

&y ot oo Bt gl peart e e S B0 B B e s

115 <ait(350. 146 <211> 118 <212> PRT <213> ARTI FI Cl AL
ﬁ@20>Th%2/gr?aBleVMlﬁBlF@loHEﬁ%% GHOHNr EBapliShged0RranirdgorG n

#l -Cr_] envaria%g hg_r'gci‘fg é#ﬁﬁg cla% }hﬁahﬁeré!n%ﬁ&r%a/cyﬁsﬁﬁw{% orP r O
@ly Phearigelp heawychaa reoiap @Pmpg)?mgzo 2550 805 SSEHENGAPVR e f?mﬁl'a FRH1-

| i e ACDRIG-FRHFUORH2IFRHECPREY-ERAM, avhdreinl FIBH1 condistp ofl 2y oi@Hof SEQ 1D

ignﬂ’sN& %P MBIcDRHH chsidté & a@l %eéﬁﬁﬁ)ﬁds)’ﬁ 7h2d; FRHMRhsislydt any one

(58 ASISERIP N7 DORYA SR oy o ST A 5 5 Pl onsis
Thr  MeftanTlare KSEQVBNOASTS-90r GDRE consigls dftany Al EEQTIRNOBY {135-141; and
Tyr CVQHﬂoas.s%‘Sof@@o&SN@wmsp Ay Tyr Tyr Pro Tyr Al a

¥E.t AglvarAglF h?ev? ﬂé’egl 6@9f%g,§§)’20f%§pﬁ%gé)<%gil‘%él9¥%6 98, 143,

<213> 18RHACFIATI 148, 229 P§><223> VARI ABLE HEAVY CHAI N RL-1 |

%.00>Tﬂe4%n£|emeyglcheﬂ’mrbgim cléifm@1 Glirthar eprisEy \at 1Rrsothé\CH1 Hanain of a
Val %&Sﬂt%g@ G n 15 10 15 Thr Leu Thr Leu Thr Cys

Thr Phe Ser Leu Ser Al a T% Fl Qj‘%
4l Adbe Wf'i?'qhe?vyéh%f@g'@%c'@?%:* BPEPriEY, "’d} KM 209 éomans ofa
Trp Leansi3biret@®n45 Ala Met lie Trp Ay Asp Ay Lys lie

\é§| T¥fe ﬁlﬁbleg%avﬁrﬁml-r@dtbnl-df%Iaﬁ\o2455/h§gn FRIcoMiBit teGidn EMFom an IgG
se s Asp ser Lys Asn G n Val Val Leu 65 70

r
75 80aﬁtﬁ?‘}§'l\/bt Thr Asn Met Asp Pro Val Thr Ala Thr
Br Tyhe @ygplgomegvyggag(pgggof\%m ;’éryh@el thﬂ}q&p qry)podp,isoan-’gﬁ1 antibody,
Al a Mah 1gA2 pntiBsdy, ahndB3Ghtbody, orfan (GGy aﬁtﬁbdleO 105 110 Leu

VB! Thhe YAl St 36k A4 5oL ifher 2l aud LBes2de 2P ain or

<400> cquBntepdiPmval Thr Leu Arg G u Ser Ay Pro Ala Leu
\f8] Lys aRtbodyTdnantigen bindihg Fagh@ntlterdoh compesing Ther vatiahle lightrcha@y region of

Thr L%Hlmsﬁrwl'gre\ﬁ ﬂ%"a%tlb%@}r birke8 Qpe@ﬁt{ally% ai3lyr 20 25 30 Ser

\'Iér%:a L éﬂ antlbgdy or antlgen%mgang {1 agmerg thereof comyrlsmg t%e varlgbl heavy c:hal}iI region of

claim 21, wherein the antibody binds specifically to IL13.

30. The antibody of claim 28, comprising a heavy chain region of claim 21,

31. The antibody of claim 30, comprising a variable light chain region having the amino acid
sequence set forth in SEQ ID NO: 142 and a variable heavy chain region having the amino
acid sequence set forth in SEQ ID NO: 143.

32. The antibody of claim 30, comprising a variable light chain region having the amino acid
sequence set forth in SEQ ID NO: 150 and a variable heavy chain region having the amino
acid sequence set forth in SEQ ID NO: 151.

33. The antibody of claim 1, wherein the antibody is a single chain antibody having the sequence
set forth in SEQ ID NO:152.

34. The antibody of claim 1, wherein the antibody is a single domain antibody.

35. The antibody of claim 1, wherein the antibody is an antigen-binding fragment.
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35 40 45 Ala Met lie Trp Ay Asp Gy Lys lie Val Tyr

Asn Ser Ala Leu Lys 50 55 60 Ser Arg Leu Thr lie Ser
why®shexeThr Ser Lys Asn G n Val Val Leu 65 7PCTBSB04/043501

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr

Tyr Cys Ala 85 90 95Ser Asp Ay Tyr Tyr Pro Tyr Al a

Mt ABp arkisody BF giirehs wigrein @ ynti@erbintiog fracpBntisioFabeu Val

N Vel oB&f of 884iind a-gubﬁgt]sgffenﬂél& nidslhtnaticlsyMptead 2empiétly administering

;Eligang\%%gloffﬂgrlﬂ&o% agfa[dlnﬁ;ﬁo cIaLm ‘IA %&%&ér%&% %‘T‘Wa{\és mptoms.
.2 LT metiod [of slaipyr 3. Whgreirsthg ant'@dnﬁpwsegvﬁves the Py of (P in the
Thr Caéaenil'hr Thr Ser Ay Phe ser Leu Ser Ala Tyr 20 25

S
EQO érhe oé_\g%lam gesluhegeuﬁhg Arﬁo dy/bé_a)[x&s Blrofs?chg Mgéfbé‘é%oﬁéé@ness in the

18U
Lys |pafieng VaI Tyr Asn Ser Ala Leu Lys 50 55 60 Ser Arg
keu Tie mehdBedf clayrs 3Ashe®hrtheSantibddy sedieas €@singphijain My jungs of the
Leu 6351,0@& 75 80 Thr Met Thr Asn Met Asp Pro Val Asp

Thr Tvr
ﬂ,r P'IZI‘S rvﬁ?‘}od ﬂ? ggrdwétto c%s{m 37A|w%er% th cﬁ”g"%ﬁﬁ IQ radr@? Qfergtli My (;I% or more of
105 1th@ raues sglafted fom \Véfl sy COE%?“”QI_I inEaygnpys, 1@@P%@fﬁ_@ inhalation,

112 <12tﬂa27ﬁsdﬁ|aﬂ_ sobRdtarolsRRd &rhICI AL <220> <223> VARI ABLE
G_rérh% hod Eé‘cor%%*olcraﬁ&f\ﬁ%%ﬁ tﬁe%qtlﬁﬁs banhiniGer¥ @y IrMEIBtlon

ser Leu B gy 1.5 10
ek A\hejatm‘ é’e"l"??rt i ‘@"Vﬁ%srf%ﬂ/%at‘ﬂ?g‘?‘ 3&?@"%‘"&‘? VL% g ram%r] of an
Asp SettiboBybec2@ingbcB®d. v G n Ser Phe Met Hi s Trp Tyr
G N A RinbyRr &e@tln@mte‘{letﬁann3 Blroiélnﬁf‘f HsadpleAdmPfsink Y@ stef of: &IBking the

EBGSEX%'BOdAroéAEWe (géo codgct aSsamp@ ancgggtec%git%%terﬁgﬂw @ﬁtﬂrough the

Thr LesgurEnge ¢flingnugereachon. 70 75 80 ser Leu Gn Ala d u
ASP Vale rﬁéﬂﬂ)d\e{ﬁdlalrﬂ_ ¥4, wiatin QY Sanfpielis dalleated\om Asatier5 90 95

gB u ASnl?e Qoi%gﬁoggé TP Bﬁpréif% g l¥13q13é sHﬁEct Lc)ér%pr}éﬁ\ hg sté_Fs of: (

e Lys 151 <211> 11 PR
<2135 g Emale e s Sutissh By RRINAR R TRAY aéﬁﬂ\ R a°°°rd""9 to
RL36- bibim50urediQnditbbslwiih woulYallowTimmuhaseactian gritiILg3; e (oEdgtermining

Ere(lj ’_?h/ﬁetllre‘? Hr n¥ﬁ|.1 3L|§/(§/er€§p9esg—éa Feidile B a horMalldVebPexpRRBsidn@EIL BT

Zlg BOASE‘?%/OG'{;?II‘J%W“%FB a]n Ib@d%?f cll']a@ e(!oBI;LalgleslijnlgSﬂ?e ?ﬁ %L agpxﬁxg:lng an
Leu Gnunu'ﬁpgpanlge@jn@gnd@mmr@mg\p glng@ﬂatqd Il|.13@mpfyﬁn@rylmﬁg§?pg@|%,mmety
Lys | |b)9pr¥;§’dnn§r ¥ inA8EbleSelutidN embpesingLsyiel ifpBurbben@OcoBpoundiirgphosphate

> ggrﬁf§d$§§§§a$%§‘d ﬁ?‘“#ﬂ{" cf‘lﬁfnu#nﬁ’ r%g ﬁﬁ&s&lth@aly%]ectyﬁé solution by

Leu
Thr Naa:omhlf]atw pf anverpy% ang| |atraper|toneal |nject|<j|3'ls J) producmg a Rybrldoma by

fusing a spleen cell from said immunized mouse with a myeloma cell; ) selectlng a
hybridoma producing an antibody having the characteristics of the antibody of claim 1; and )
isolating said antibody.

48. A recombinant antibody molecule, or an 1L13-binding fragment thereof, comprising: at least
one antibody heavy chain, or an 1L13-binding fragment thereof, comprising non-human CDRs
at positions 31-35 (CDR1), 50-65 (CDR2) and 95-102 (CDR3) (Kabat numbering) from a
mouse anti-IL13 antibody, wherein positions 27-30 have the amino acid Gly 26, Phe 27, Ser
28, Leu 29, Asn 30; and at least one antibody light chain, or an |L-13-binding fragment
thereof, comprising non-human CDRs at positions 24-34 (CDR1), 50-56 (CDR2) and 89-97
(CDR3) from a mouse anti-IL13 antibody, and framework regions from a monoclonal

antibody.
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85 90 95 Val Asp Ay Tyr Tyr Pro Tyr Ala Met Asp Asn

Trp Ay G n @y ser 100 105 110 Leu Val Thr Val ser
W®E0050d96%210> 152 <211> 248 <212> PRT <213> ARTI/BS1004043501

<220> <223> SINGLE CHAI N FVv<400> 152 G n Val Thr Leu

Arg A u Ser Ay Pro Ala Leu Val Lys Pro Thr Gn 1 5

19 15AEINA speugncpiencodiagtha pntibady of crim 30val Ser Gy Phe Ser

lseu S@Jveo%rc@in‘jﬁgtB@D%seaﬁbn&%fchill_MgAﬁn ng |40i 42 ﬁlrg G

Pro P r eu a

%1 Ahgé?cgcéjgpéi%{ﬁg%&ﬁﬁdgﬂ“ﬁde Vgl Tyr Asn ser Al a

L5%u L{r\é“e!md fp5in W'ns&E A%@dwpéq?ucpﬁw inp patiegt, wiigh cpyriisgragminigirating to
Ser Lys pétent a@iefieci@lambiant oflae WEGDtbAAY prdmiu@ion imifisitiny.tfect@amount of an
Asn I\/g,qt,b&@gcfpdg, \@C\a"ﬁ;p Thr Al a Thr Tyr Tyr Q/s AI a 85

Pro
y o e eSrbngs Bt se Rl B e e
Gy dnendgsito meventAragchisbasti@er to SrevenSalergicrhynitis, 116 pré@ot Ali@gic dermatitis,
Ay Gloytretd byonsigd asthnya, (d tieat@ietgiEInMitid\sPirdat @tickidl, to'\ﬁ‘éveﬁ[ Qﬁap@lams or

n ser R 40 Asp ser Leu Ser Val Ser Leu Ay
t t'regtﬁfl"ggﬁi%%gtlt'; ASn oys Arg 145 150 155 160 Al a

éér Lf}é"eé@ﬁ ohfeeptinagp '%%medrw oiferns A pafispt, EErisistadinisiering to the
Trp Tyatierdt@b effetie BriburBionanGntibobly & drtigen-GhyingGragMerPtirebY &cording to

éya L@HmL‘IeWhérelﬁ sa% e;wﬂod}-&lént@en ﬁndﬁgrfra&r%%t H’l%’éOf né%?ﬁbmb%PILB to

a y 1%5re%%9 %nhﬁlﬁ WS% nrgﬁeefuqqq?nsLaé%?cq{ﬁg W|tl'| %ndg@rof%rmterleukm to
Val Ghadrageper-d u Asp val Ala 210 215 220 val Tyr Tyr

Gys Grie fobthdtl &SdbirdSh, (herbirAGP dBBr@erAE &IleTé?J as?rnr% Qori(allg bé (lntrlnsm

225 2§s(a1n?a3§alle2§}co rhﬁlt¥ ;;Q&c Eéﬁmtyg allerglc conjuncfa vitis, eczemag |car|a food
allergies, chronic obstructive pulmonary disease, ulcerative colitis, RSV infection, uveitis,
scleroderma, or osteoporosis .

56, A method of treating an IgE-mediated disorder in a patient, comprising administering to the
patient an effective amount of an antibody or antigen-binding fragment thereof according to -
claim 1, wherein said antibody or antigen-binding fragment thereof inhibits binding of IL13 to
its receptor and inhibits one or more functions associated with binding of the interleukin to
said receptor.

57. A method for reducing the severity of asthma in @ mammal comprising administering to the
mammal a therapeutically effective amount of an anti-IL13 monoclonal antibody having at
ieast one of the following characteristics: the; ability to bind human IL13 with a Kp between
about 1X10° to about 1X 10" M; the, ability to inhibit one or more functions associated with
binding of the-interleukin IL13 to the IL13 receptor; and the inability of the antibody does notto
bind mouse IL13.

58. The method of claim 52, wherein the anti-IL13 antibody is administered by inhalation,
systemically, bolus injection, or continuous infusion.

59. The method of claim 54, wherein the anti-IL13 antibody is administered by inhalation,
systemically, bolus injection, or continuous infusion.

60. A peptide consisting essentially of the amino acid sequence ESLINVSG (SEQ ID NO:18).

61. A peptide consisting essentially of the amino acid sequence YCAALESLINVS (SEQ ID NO:
19).
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